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The objects of THE AGRICULIURAL LEDGER ate s-—

{1) To provide information d with agricul of with prod

in a form which will admit of its ready transfer to ledgers;

(2) To secure the maintenance of uniform ledgers {on the plan of the Dictionary)

in all offices concerned in agricultural subjects throughout India, so that
references to ledger entries made in any report or pubhcauon may be readily
utilised tn all offices where ledgers are hept;

{3) To admt of the circulation, 1n convenent form, of informition on any subject

(1) To

connected with agriculture or economic products to officials or other persons
1nterested therein;

secure a connection between all pagers of interest published on subjects
relating to economic products and the official Dictionary of Economic Pro-
ducts. Wilh this object the information published in these ledgers wil)
umformly be given under the name and number of the Dictionary atticle
which they more especially amplify,  When the subject dealt with has not
heen taken up in the Dictionary, the position it very possibly would oceupy
in future 1ssues of that nork will be assigned to its

“To facilitate the preparation of an index to THE AGRICULTURAL LIDGER,
the following arrangements have been made, commencing with
1500 = )

All papers pubhshed willbe paged, irrespective of subjects, into an annual volume,

The annual paging will be given on the top of the pages. Buttopermit of a

continuation of the ¢lassification into the various series hitherto observed,
a fucther folio will be shown at the bottom of the pages. This will be pre.
seeved throughout each series and be continued for several yeacs, until in
fact sufficient material in each series has been atcumulated to constitute a
fair sized volume.

Atthe end of the year a printed index and tifle page will be issued for the

annual volume and niter a period of, 2y, five yearsanindex and tile page
will be issued for each series, It has been found that many persons sub.
seribe for a certain series only, and do not care to receive the others, The
new arcangement, jhile permitting of the formation of an annual volume,
will at the same _.e retain the serial classification..
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a NEW FODDER GRASS rox INDIA :
Being information collected in the Office of the Reporter on Economic Producls

Interest has lately been aroused in the fodder plant known to
botamsts as Paspalum dilatatum, Poir. The present accordingly
seems a fitting opportunity to bring together in a convenient form the
information on this subject which at present exists in the Office of
the Reporter on Economic Products.

The late Baron Ferd.von Mueller, K.C.M.G,, etc.,, in his work
Select Extra-Tropical Plants, page 218, gives the following descrip-
tion of the plant:~ Extra-tropical, South America. Perennial, of
excellent quality for fodder. Mr, Bacohus found it hardy in Victoria
up to a height of z,000 feet. It grew in New South Wales, after
drought was followed by heavy rains, 4% feet in little more than two
months, It is closely allied to the Mexican P, virgatum, Z., intro-
duced into Australia like many other fodder grasses by the writer.”

An i ing article on Paspal dilatatum by Mr, G, Sar
geant recently appeared in  TAe llltlbnum Leader. The paper was

d by Indian Gardening in its issue of 27th April
1899, and is here given in full :—

*That large and fertile district in Gippsland, known as the scrub
country is rapidly being reclaimed ; bus the conversion of these regions
into valuable grazing and agricultural farms has not been easily
accomplished.  Very large sums of money have been lost by the early,
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dilatatum, A New Fodder Grass for India.
E}Eﬁ.ﬂ pioneers in finding put the most suitable grass to sow, At first rye
CuLTiva: grass and white clover [were tried], but the results were distinctly not

favourable, The grass grew well enough, but could not resist the
caterpillars  Then a fresh start was made wuh cocksfoot, which
proved an excellent grass, but failed in its tarf-forming capacity. No
matter how thickly it was sown, 1t has a strong tendency to thin out
and become tussocky Thus the scil becomes too much exposed,
with injury to the pastures during hot weather, The cocksfoot, being
a shatlow-rooted grass, suffers much from drought, and, further, is
peculiasly liable to the ravages of the grasshoppers, Nothing can be
said against the cocksfoot as a fattening grass, the finest lambs that
enter the Melbourne market being from cocksfoot and clover pas-
tures; while cows fed on it give excellent milking resuhs, 1f this
grass would only form a turf nothing could be better,

* At the beginning of last year Zke Leader drew attention to a new
grass—Paspalum difatatum--that had been cultivated with much
siccess by the Agmcultural Department of New South Wales,
Being much impressed with Zhe Leader statements, 1 at once set
about obtaining some seed for testing, and the resalts, so far, are
most satisfactory; so much so, that T have come to the conclusion
that the introduction of this grass into the colony for the purpose of
fodder and pasture is most desirable. While endeavouring to induce
the farmers of this focality to look upon this plant as a grass destined
to supplant the cocksfoot as the primasy grass in our pastures, the
contention was met with that the grass already existed in the district,
and thatit was o weed. Being satisfied that this was a mistake, and
that the whole question was of too important a character to neglect,
1 determined to undertale 2 journey to New Sowth Wales for the
express purpose of examining and investigating the grass In the
dustricts where it is stated to be successfully established.

“This necessitated =-special Visit to the north-eastern comner of
New South Wiiks, where is sitoated the rising district of Wollongbar,
on the Richmond River, a locality that is destined 1o become one of
the most important centres of production in that colany. About ten
miles beyond Ballina, the first pors of call, the country begins to rise
to about 400 or oo feet above the sea. This country, which was
originally covered with timber and dense jungle, has been, and Is
sill being, dealt with in precisely the same manner as the scrud
coartry of Giphstand, the soil and the general aspect being fn alf
P. 33ta.
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A New Fodder Grass for India. P&?;‘:l":’;‘f
points very similar.  Wollongbar has lately come into prominencei"ﬁgﬁ%gﬂf
on account of the attention pad to the cultivation of artificial grasses,
and foremost among those who have devoted theit atiention to this
industry is Mr, H. Morton Williams, of “Florida,” Wollongbar. '
Mr. Willlams has been remarkably successful with the cultivation of |
the Paspalum dilatatum which, if appearance, growth, quality,' ngfﬁiﬁ

and general results are amything to go by, certainly promises to
become the queen of grasses for the dairy farmer and graziers gene-
rally. This grass 1s ndigenous to Ceylon, and was first brought under
the notice of Australians by the late Baron von Mueller, who strongly
recommended 1t on account of its high nutritious qualities, and its
drought-resisting properties, on which he Iaid great stress. Like
many other things, very little notice was taken of the grass at the
time. 1f any attempts were made to cultivate it, very little was heard
of it The first to introduce the seed into the Richmond Rwer dis-
trict was Mr. Edward Secombe, who procured 2 smail parcel and
succeeded in propagating it.  No seed at the time could be obtained
under 1oe.t0 125, perib.  Mr, Secombe’s experiments at once attracted
the attention of Mr. Williams, who determined to give 1t a trial.
Mr, Williams’ holding consists of 100 acres, 60 of which is cleaned in
the usual way, that is, by burning the cut scrub, and then bumning off
the logs Of the 60 acres, 7 acres are occupied with garden, orchard,
stockyards and flats for testing seeds, leaving 53 acres under grass.
Much of this contains large bare patches where logs have been burnt
off, 50 that, at the outside, there are not more than 5o acres. And
since last September 7 acres out of that have been continuaily shut
up for seed purposes. Mr. Willlams states that in the first instance
he sowed Paspalum dilatatum, cocksfoot, rye grass, timothy,
couch grass, alsyke and white clovers In addition to the Pas-
palum there ate only small patches of cocksfoot and tye grass left.
The Paspalum is as?em‘ng ftself and gaining possession of the
ground from which the other gra'sses have vanished. Having spent
two days on the farms, and closely observed everything, I can from
actual observation bear out all Mr. Willlamy’ statements. He and
others affirmed that the district was suffering from & four-months’
drought, from October to the end of January, therefore it could
net be said that things werefunder their best aspect.
“ As showing the carrying capabilities of the Paspalum, the
number of stock noted oft the farm were 34 milk cows, 22 head

P. 331a.
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PASPALUM iy
dilatatum. A New Fodder Grass for India
EXPERL. young stock, ranging from 12 months to 2 years old, 1 bull and 6
CULTIVA- horses, making a total of 63 head. The whole of the stock werein

excellent condition, and, as a rule, their condition was better than that
of cattle fed on other grasses. A feature of the farm is the number
of small prddocks into which it is divided, and the process of sub-
dwvision is sull being carried out  So rapid and continuous is the
growth of the grass—assumingthatit has a reasonable amount of
rain—~that the soundness of the principal of closing a paddeck fora
few weeks is fully demonstrated in the case of this remarkable pase
ture plant, It seems to possess exceptional witality, together with
sound constitution, and grows with great rapidity after a fall of rain.
It should be noted that the whole of the grass seed on the farm was
sown on the surface after the scrub had been bumt, and froma
sample that was dug up for inspection I noticed that it presented a
dense mass of fibrous roots, some of which were over 12 inches in
length, showing that it grows no less vigorously downward than
upward  In deeply cultivated land1t is a veritable deep sinker, and a
grass that, if given an opportunity, is thoroughly capable of looking
after its own existence. As a frost-resisting grass I was informed
that when the sugarcane was entirely blighted the Paspalum only
showed very slight signs of having been afiected. Cows when
torned 1n upon it from other pastures, soon show an improvement,
and an increased yield of milk. Mr. Williams, who sends his cream
to the local creamery, furnished me with the average test for each
month for the past year, which may be looked upon as a good yield,
consldcrmg that the cows are purely a scratch lot, picked up in the
sale yards ~7  no way selected :—For January 37, February 37,
ang who]c [\
M a{‘lcttmlned 0 unt. May 4 1, June 4'3, July 471, August 4o, Sep-
weber 3'5, December 3'6. As to the
4 into hay, subjoined is an analysis
o "applied by the Wollongbar Experi-
total albuminoids 10'31 ; soluble
"buminoids, 8-93 ; digesuve fibre,
+37; soluble ash, 4732 ; insoluble
\pounds, 14'86. Total 100700,

districts where it is stated to be s

“This necessitated & special
New South Wiies, where is sitnat,
on the Richmond River, a locality
the most important centres of pru
mi'es beyond Batling, the first port ¢
to aboumt o0 or 500 feet above ti that the Paspalumisa valas
originally cevered with timber \"‘5 and worth the attention of
L R R T § 'wth,  Where it will not groj’
< .. r - ,‘i;@:@.{“‘r provided it can obtain
Py . N
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sumcxem moisture, it will grow anywhere, It has bccn proved 10 |NEW SOUTH

grow in sand ; also some planted near salt water, and inundated with
it, was none the wotse for the immersion  The grass is centainly of
most nutritious and succulent quality, and for an artificial grass, as
already stated, it possesses wonderful vigour. It sheds its seed twice
a year, and when the seed stems are in full bloom reaches as highas
5 feet, fresh stems still shooting from the crown in various stages of
growth. My own experi | plot in Gippsland has plants now
with stems reaching to the haight of 4 feet 6 nches, and at the same
time new shoots are nsing from the crown. It 1s quite as strong and
healthy-looking as that growing at Wollangbar, and its genera) bear-
ing indicates that 1t has come to stay. Those who are in a position to
speak authontatively at Wollongbar, state most positively that it wil)
carty a cow to the acre at the worst. Mr. Campbell, Inspector of
experimental stations 1n New South Wales, is of opinion that its carry-
ing capatnlities would amount to an average of a cow and a half to
the acre.  Victorian dairy farmers will, however, no doubt be well
satisfied with grass that will carry one cow to the acre. In this con-
nection it may be reasonable to expect that in temperate Victoria
during the winter months there may be a longer period of dormancy
than in the sub-tropical district of the Richmond River. Experiment
may show that such is the case on the south side of he Dividing
Range in Victoria; but on the north side, specally in the Goulburn
Valley and simular districts, whete the winter is mulder, the autumn
growth may be prolanged and the spring growth earlier, especially if
there is provision for flooding with water when required, It must be

‘borne in mind that subdwvision w1il be the keystone of success in deal-
ng with this grass  The esperience at Wollongbar is that whena
paddock is shut up for a few weeks, the grassat once staris to grow
and recovers itself rapidly. Withrespect to the permanency of the

Paspalum, Mr. Willlams bas a sm:\ll paddock that he lmd down

four years ago, which presents s! solid turf of green verdure. There

is not a speck of the soit tobe seen. The sight of this paddock is
enough to convince the most sceptical as to the value of the grass,
Owing to its capacity for forming a strong turf it will no doubt do
much in keeping down weeds, and it may in a great measure success-

fully resist the bracken fern

“Like all artificial grasses, it may after a time be necessary to
plough it up and re-plant. Of course the grass being quite new,

P. 331a.
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young stock, ranging from 12z months 1o 2 years old, 1 bufl and §
horses, making a total of 63 head. The whele of the stock were in
excellent condntion, and, as a rule, their condition was better than that
of cattle fed on other grasses. A feature of the farm is the number
of small paddocks into which 1t is divided, and the process of sub+
division is still being carnied oat. So rapid and continupus is the
growih of the grass--assumingthat it has a reasonsble amount of
rain—that the soundness of the principal of closing a paddock for 2
few weeksis fully demonstrated in the case of this remarkable pas-
ture plant. Tt seems to possess cxceptional vitality, together with
sound constitution, and grows with great rapidity after a fall of ram,
It should be nated that the whole of the grass seed on the farm was
sown on the surface sfter the scrub had been burnt, and froma
sample that was dug up for inspection I noticed that it presented a
dense mass of fibrous roots, some of which were over 12 inches in
length, showing that it grows no less vigorously downward than
upward. In deeply cultvated landt is a veritable deep sinker, and a
grass that, if given an opportunity, is thoroughly capable of looking
after its own existence, As a frost-resisting grass I was informed
that when the sugarcane swas entirely blighted the Paspalum only
showed very slight signs of having been aflected. Cows when
turned in uponit from other pastures, soon show an improvement,
and an increased yield of milk. Mr. Willlams, who sends his cream
to the local creamery, furmshed me with the average test for each
manth for the past jear, which may be looked upon as a good yield,
considering that the cows are purely a scratch lot, picked up in the
sale yarde %nd in 0 wa) sclected :—For January 37, February 37,
Muwch 38, Aprat R BMay 41, June 473, July 471, August go, Sep~
cember 37, October i S pber 35 Dcccmf:e.r 36, As to “fc
quality of the grass when com»e,,e} into hay, jgpjm'ned is an :mnbxzs
made by M. F B, Quihrig ang of spdied by the Wollongbar Experi-
mental Farm —Mastore 10 55 total albuminoids, 10°31 ; soluble
albummnods, 138, , buminoids, 893 ; digestive fibre,
1996, wood; fibre, 2795 ; total ash, 7373 soluble ash, 432 ; insoluble
ash (by difference), 105 ; amde co' pounds, 1486, Total 100°02,
“From 1he foregoing it will be sees that the Paspalum is a vala-
able fodder plant as well 43 a pastare gy 33 and worth the attention of
ull wko may have fang suitable to ng gxg wth, Where it will not grow
s dilfcult o say. Yy gy bcacc.epg.:d | hat, prosided it ean obtain
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sufficient moisture, it will grow anywhere. It has been proved to NEW Sourd
grow in sand ; also some planted near salt water, and mundated with
it, was none the worse for the immersion. The grass is certainly of
most nutritious and succulent quality, and for an artificial grass, as |,
already stated, it possesses wonderful vigour. It sheds its seed twice
a year, and when the sced stems arc in full bloom reaches as high as
5 fect, fresh stems still shooting from the crown in various stages of
growth. My own experi ! plot in Gippsland has plants now
with stems reaching to the height of 4 feet 6 mnches, and at the same
time new shoots are rising from the crown, Itis quite as strong and
healthy-looking as that growing at Wollongbar, and 1ts general bear-
ing indicates that it has come to stay. Those who are 1n a position to
speak authoritatively at Wollongbar, state most positvely that it will
carsy a cow to the acre at the worst. Mr. Campbe!l, Inspector of
experimental stations 1n New South Wales, is of opimion that its carry-
ing capabilities would amount to an average of a cow and a half to
the acre. Victorian dairy farmers will, however, no doubt be well
satisfied with grass that will carry one cow to the acre. In this con-
nection it may be reasonable to expect thatin temperate Victoria
during the winter months there may be a longer period of dormancy
than in the sub-tropical district of the Richmond River. Experiment
may show that such is the case on the south side of the Dividing
Range in Victoria; but on the north side, specially in the Goulburn
Valley and similar districts, where the winter is mulder, the autumn
growth may be prolonged and the spring growth carher, especially if
there is provision for flooding with water when required. It must be
borme in mind that subdivision will be the keystone of success in deal-
ing with this grass. The cxpenience at Wollongbar is that when a
paddock is shut up for a few weeks, the grassat once starts to grow
and recovers itself rapidly. Withrespect to the permanency of the
Paspalum, Mr. Willlams bas arsmall paddock that he laid down
four years ago, which presents g solid turf of green verdure, There
is not a speck of the soil to be seen, The sight of this paddock is
enough to convince the most sceptical as to the value of the grass.
Owing to its capacity for forming a strong turf it will no doubt do
much in keeping down weeds, and it may in a great measure success-
fully resist the bracken fern

“Like all artificial grasses, it may after atime be necessary fo
plough 1t up and re-plant, Of course the grass being quite new,

P, 331a.

(37)



[

The Agricultural

SPAL
Fﬁlatatu!:nlf A New Fodder Grass for India.
-“’éﬁ%‘:{j experience will have to be gained as to its proper treatment. There
] . . .. N . .
?:%g;,ﬂ- are two essentials to ensure the seed germinating, 273, heat and mois-

ture. X a reasqnable amount of heat is not obtained, the seed may
be dormant for some time, In any case it must not be expected that
the whole of the seed sown will germmate for a certain proportion is
barren. In laging down a posture, from 5 Ibs. to 8 Ibs. of seed is
necessary, but as lile as 2 {bs. may be sown. In that case, when
the grass reaches the seeding stage, it will be necessary to close the
paddock to allow of the shedding of the seed. By that means the
paddock will become fully grassed.  To sow such a small quantity
of sced, In order to obtain an equal distribution, it requires to be
thoroughly mixed with a quantity of sawdast,

“The fame of the Pagpalum has reached the other colomnies,
including New Zealand. Orders for the seed are coming from
all parts to Wollongbar. For the purpose of maising a pasture, 100ts
of the grass may be planted. The seed of the grass is difficult to
save, owing to its not all sipening at once.  As a consequence, it
entas A great amount of tme and labour m collecting w.  There is
no reason why the grass should not thnve as well in Victoriz as it
does a1 Wollongbar, except, perhaps, that there may be a greater
deadness in the winter, for which an allowance may be made by
reducing the carrying capacny.  Any one who is in a posihon to ren
100 cows may vegard tumself as thoroughly independent, and this,
according to the New Sauth Wales praven expenence, with Paspa-
1um, handled as described 1 this arucle, can be done on 100 acres
of reasonably good land.”

The followsng passages, takenfrom the Report of 4 meeting of the
Agn.-Horticultural Society of India held on 13th December 18gg,
appesred i Indian Gardening of the zrat idem.

* In connection with the reference made by the Department of
Laud Records and Agricultare, Bengal, in August last, Mn E, C,
Whitehead seads the following —A report ona new fodder plant
{Paspalum dilatatum} which can be grown with profitable results
onall sandy wastes, by Mr. A, Grawford, the dairy expert of the
Department of Agriculture, P'enb, Western Australia, is published
in the Pexth Western Mmiof the 26th May tast  The plant wiil, I
think, prove an inestimable boon to us in this country, for millions of
acres that are now to all mtents practically useless would become
valuable gramng properties. The fodder or grass, Paspalum
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dilatatum, will thrive even in the poorest solls, At the quarantine | WESTERN

station at Subiaco, two-and-a-half jearsago at the beginning of
summer it was planted in the poorest sandy soil with no manure and
no sttention. It grew well all the summer, and at the end it was
found that it had put down its root :8inchesin the sand, and it was
impossible to pull it up. It grew about 18 inches in height and kept
growing the whole summer. Last year it was tried at Drakesbrook
in good soil, but planted very late. The roots have not gone down
so deep as in thesand, but they are strong and have a fine hold of
the ground., The grass grew over 2 feet high, although it was planted
just at the beginming of the summer, and had very little rain to give
it & fairstart, I planted itat Claremontin a better class of sandy
soil, without mannre, and, watered, 1t grew 3 feet 2 nches high in
three months. I then cutit, and 1n 6 weeks it was over 2 feet high
again. It had no ramn or watering from she time of cuiting, Some
which I planted in the same kind of sand and did not water, grew
2 feet ginches and after cutting, and still without water, it grew z feet
10 inches, and was quite green at the end of the summer. Some
sown in manured sandy soil and watered regularly, did not grow
nearly as high, but threw out more leaves and was inclined to
become tussocky. In all cases at the two experimental stations and
at Claremont, it kept green and grew right to the end of the summer.”
Mr, G M. McKeown, Manager of the Richmond Ruser Experi 1
Station, New South Wales, writes thus about it :—*It is probably the
best fodder plant or pasture grass yet introduced into this district,
resisting both heat and cold, and yielding enormous quantities of
fodder; much lked by stock, and shown by analysis to be of
excellent quality. Plants tn drills 18 inches by 6 inches apart quickly
reached 5 feet in height, a test catting giving 13 tons 3 cwi. to the acre.,
From a seed plot sown on the 28th September in sub-soil land a
second cutting was obtained on the 3rd June in the following year,
weighing at the rate of 19 tons 4 cwt to theacre. Subsequent
cuttngs after saving the seed yielded over 14 tons 10 the acre. In
deeply worhed land at least three heavy cuttings may be obtained in
the season. In all seasons good pasture may be obtained from this
grass, if not overstocked, and once established, 1t stands well the
grazing and trampling of stock,”
Mr, H, Martin Willlams of Wollongbar, New South Wales,
remarks :—* Four years ago I sowed my first seed-bed, and my farm

P. 331a.
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is now practically sown with Paspalum dilatatum, and the mare I
see of it the more I hkeit. Of cousse I have mixed other grasses with
it, but the Paspalum is the basis of the pasture. Tt has proved-tself
a mainstay. growing vigorously when 1he Ferce heat had parched up
coery olher grass. [Iistands drought well, and frosts do not kill it,
and Thave even cutit down and rup afire aver it, and after this
severe treatment it has grown as vigoronsly as ever. Its feeding
qualities for dairying are undoubted The quanuty of seed to sow
an acre 15 g 1bs, to 8 Ibs.

Me., Sergeant, of Victania, observes that he visited 3 farm consist-
ing of 100 acres, whereon 6oacres are cleared and of that area 7 acres
aretaken up with garden, buildings, etc, leaving §3 acres ander grass
{Paspalum ditatatum) and other grasses. On this at the end of
four months’ drought, frorm October to the end of Januarp, ali the
other grasses had disappeared, and yet it was cartying the following
stock 134 milk cows, 22 head of young stock from 1z months to
2 years old, 1 bull and 6 horses, making a total of 63 head. The
farm was sub-divided into small paddocks, and the stock frequently
shifted from one to the other. My, Crawford, after giving an
analysis of hay made from Paspalum dilatatum by Mr. Guthrle,
continues :—* This hay compares very favourably with ordinary hay,

a large prop of digestible and ishing material.
The best time for sowing is fram July to September. The seed cost
about 7¢. pertb. A seed-bed could be sown and the plants divided
and planted out later i the spring.”

1t is understood thatthis grass {Paspatum dilatatum) has been
tried recently in Tarhoot with some success. Bullocks are reported
1o be fond of the grass which i good soil runs 10 4 feet. Tt is also
believed to flourish on Usar or Alkali lands,

Jtis nos improbable that in the near futura the experiments made
by private ndwiduals and otheta swith this grass may lead to usefa!
results, At present there isa scarcity of seed which has to be
obtained from Australia and Amenca.

Under the heading “The Fodder of the Future,” the Madrar
Marl reprod the following paniculars in its issue of the §th
November 1900 -~

* Messra, Law:Somner & 0o., 139-141, SwanstoniStreet, Melbgume,
Victoria, Australia, who are now |in a postion to supply seeds of

P. 331a. )
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Paspalum dilatatum at §s. 64, 2 pound, postige, etc,, exira, write
as follows to the Secretary, Agri-Hosticuliural Society of India:
There can be no question 58 to Paspalum dilatatum being an!
mvaluable grase, and it is now being e igerly sought for, since it has ‘
pussed the stage of experiment, It resists both heatand cold (withstands
drought, and frosts will nat kill ity, yrelds enotmous quantities of fodder,
1 much liked by stock, and 13 showa by analyeis to be of excelleat!
quality, A good many people have found a difficulty in getting the
sced to germinate. In our opinion this has been due to their sowing
at the wrong time of the year, and in some cases where very unfavour- 1’
able seasons, droughts, etc,, have occurred, after sowmng, Never sow
wm the fall of the year, but chuose the early spring and summer,
just before the ordmary sea on'srams tmay be expected. Thcf
quantity of seed 10 sow per acre vanes with the requirements ; 5 lbs. |
108 by, pet atre on well prepared ground witl soon result n & good |
paddock. If 11 1bs.to 2 Ibs. per acte are sown, after grazing it'
should be held up about September, and allowed o grow on and shed
allits seed natrally. It will soon spring up, and young grass,
if anything tike a favourable season takes place, will be fit 10 graze
in May. We consider that allowing the grass to shed its seed is the
very best and surest method of thoroughly establishing a pasture,
When the plants are far apart, the grass grows into big tussocks,
but as soon 38 the spaces are filled up, it forms quite as good a turf !
as any of the other grasses, ‘

¢ There is nothing hard or wiry about this grass, it is soft and!
succulent and there is no pant of it from the crown to the seed heads
that the stock will not eat,”

P, 331a.






All communications regaramg THE AGRICULTURAL LEDGER shauld
be addressed to the Editor, Dr. George \Watt, Reporter on Economic
Products ta the Government of India, Calcutta.

The objects of this publication {as already stated) arc to gradually
develop and perfect our knowledge of lndian Agnicultural and Economie
questions  Contributions or corrections and additions will therefore be
most welcome.

1n order to preserve a necessary relation to the various Departments
of Government, contributions will be classified and numbered under certain
series. Thus, for example, papers on Veterinary subjects will be registered
under the Veterinary Series, those on Forestry in the Forest Series,
Papers of more direct Agricultural or fndusteial interest will be grauped
according as the products dealt with belong to the Vegetable or Animal
Kingdom. In a like manner, contributions on Mineral and Metallic sub-
jects will be registered under the Mineral Series.

This sheet and the tite-page may be removed when the subjact-matter 1y filed in its proper place,
-according to the Jetter aad number showa at the battom of esch page.
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The objects of THE AGRICULTURAL LEDGER are t—m
(1) Toprovide information connected with agriculture or with economic praducts
1n a farm which will admut of its ready transier to ledgers ;
(2) To secure the maintenance of uniform ledgers (o the plan of the Dictionary}
1 all offices concerned 1 agricultural subjects throughout India, so that
veferences to ledger entries made in any report or publication may be
readily utlised m all offices where ledgers are kept ;

(3) To ndmit of the ci in ient form, of i on any subject
connected with agriculture or economic products to officials or other persons
mterested theremn ;

{4) To secure a connection between all papers of interest published on subjects
relatng to economic products and the official Dicticnary of Economic Pro-
ducts  YWith this object the information published in these Ledgers will
umformly be gven under the name and number of the Dictionary article
which they more especially amphfy When the subject dealt with has not
been taken up in the Dictionary, the position it very possibly would occupy
n future 1ssues of that work will be assigned toit,

To facilitate the preparation of an index to THE AGRICULTURAL LEDGER,
the following arrangements have been made, commencing with
100~

All papers published will be paged, wrespective of subjects, mto an annual volume,

The annual paging will be gwen on thetop of the pages, But to permitofa
continuation of the classification 1nto the varwous stries hitherto observed,
a further folio will be shown at the bottom of the pages. This will be pre=
served throughout each series and be continued for several years, until 1in
fact sufficient material in each series has been accumulated to constitute a
fawr sized votume, .

At the end of the year a printed index and title page will be ssucd, for the
annual volume, and after a period of, say, five years anindex and title page
will be 1ssued for each series. {t has been found that many persons sub-
seribe for a certam senes only, and do not care to receive the others, The
new arrangement, while permitting of the formatian of an annuat volume,

» will at the same time retain the seral classification,
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AUSTRALIAN METHODS or TESTING axp IMPROVING WHEAT:

THEIR APPLICABILITY 10 INDIA, wirk SPECIAL REFERENCE To THE
PREVENTION or RUST.

A Report by W. H. MORELAND, EsQ, 1.C.S., Director, Department of Land Records
and Agriculture, North-Wesiern Provinces and Oudh.

CHAPTER I.—INTRODUCTORY.
Txe work that has been accomplished by the Agricultural gg'ﬁg’g&*’s.
Departments of the principal Australian Colonies towards the estab-
list of wheat ivation on an ive scale fails naturally
into two divisions. The first thing to be done was to test existing
varieties of wheat and ascertain their defects when cultivated in the
different agricnltural regions of the Colonies; the second step was
the attempt to produce new varieties or races, the habit of which
should be more suited to local conditions, while the produce should
be such as to command a high price in the European markets,
The advantages of the system of testing adopted and of the methods
of producing new varieties have at dufferent times been pressed on
the altention of the Government of India, and during my stay in the
+ Colonies I have been enabled, through the courtesy of the officers of
T. 634-834.
( 43 ) .
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é&%ﬁ?}k“,‘; the Agricultural Departments, to make 4 carefnl study of both
shimat systems - the results of my enguiries are embodied in this report.
efecticn.

2. But before entering on a description of the methods adopted
it is desirable 1o state the direction in which progress is fooked for,
There are two great matural tundrances to the extension of wheats
growing in those pans of the Colonies which are at first sight
adapted for the purpose: in some of the moister regions summer
rust { Puccinia graminis) s extsemely prevalent, and indeed has in
some localitics practically put an end 10 wheat cultivauon : in the
arid regions, on the other hand, rust 18 rot a dangerous enemy, but
any serious deficiency in the small rainfall of these parts involves
the entire loss of the crop. Thus, so far asagneulture 1s concerned
the objects sought are to produce wheats (a) that will resist or
escape the summer rust, and (5) that will come to matarity with a
mintmum supply of moisture 1n the soil.  The qualty of prolificness
15 subordinated 1o these muain objects a5 it is considered better 1o
have wheats that are fairly certain to yield a moderate retarn, than
to rely on races that will gwe a great harvest in favaurable scasons,
but Litle or nothing when conditons are adverse. Along with
these quabities the nainre of the gramn receives special consideration,
the object bemng to produce grain of the kind most appreciated by
millers using roller-mlls, and consequently fetching the highest
price ia European markets. This again involves the conditions that
the grain shall be fairly easy to il and shall give a high percentage
of four, which must be «strong,” nch in gluten, and of the colour
and textare for which bakers are prepared 1o give the highest price.
Another important quality is the possession of stiff straw, as any
weakness in this vespect interferes with the use of mechanical
harvesters and the condiuon of the labour market puts hand 1eaping
entirely out of the guestion.

3. It will be appurent from the above description that the
qualities most desired 1n the Colomes are not in all cases important
m India: it is not possible therefore to take Austrahan results ready-
madeand conclude that the varieties finally approved in the Colonies
may 21 once be recommended for use by Indian eultivators,  And
even i the qualities required in the two countries were in all respecta

rdentical, there is another objecuon 1o the transfer of approved races
from one 10 the other; the fact is that races of wheat ate apt to
change their chamctcr when transferred from one focality 10 another,
T. 634-834.
{ a4 )
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even when the obvious conditions are not very dissimilar. Our
knowledge of the Life of any plant is confined to such a small portion
of the whole that it is impossible to tell beforehand what will be the
result of a transfer ; all that can be done is to determine by experi-
ment whether the sum total of the conditions present in the new
country is favourable to the plant: and the result of such an

peri can be iently stated by saying that a variety is, or
is not, adapted to a particular locality. I shall have oceasion to use
this expresston later on, and I wishit to be understood merely as
indicating that the resultant of the conditions in that locality is on
the whole favourable to the variety. At any rate two facts cannot be
disputed, (&) that in order to decide whether a given race of wheat
is suited to a particular agricaltaral region it is necessary to test it
in that region, and (&) that any marked change of conditions
usually results in such a change in the character of the race as to
materially alter the balance of important qualities,. We cannot
therefore take the facts ascertained in Australia and apply them to
India: if an attempt is to be made to improve the natare of our
wheats, it will be necessary to do the work ourselves: but we can
adopt the hods that have ded elsewh with a 1
expectation of favourable results, Before improvement is taken in
hand it is desirable to have definite knowledge of the advantages
and defects of the wheats already grown, and a clear understanding
of the qualittes at which we should aim. The following chapter will
therefore deal with the methods of tesging.

CHAPTER II.—Merrops or TesTING.

4. In New South Wales, which leads the Colomes in this matter,
the testing of varieties is carried on first in the field, and secondly
in the Jaboratory. Nothing much need be said as fo Seld trials:
the system is well known in India, and a note explaining how 1t can
best be carried out in exlisting conditions has been recently published
in the Agricultural Ledger of the North-WWestern Provinces and Qudh
(vide Bulletin No. 8 of 1900). The varieties selected for trial
are sown in plots of uniform capacity; the plants are watched
carefully during the critical periods of growth and the behaviour of
each variety noted with special reference to any particular features
(such as the amount of moisture available, the tendency to rust, habi-

SELECTION.
OF WHEATS.

SELECTIOR
AUSTRALIA.

Fleld-testa,

lity to shed the grain before harvesting) that may be of importance
T. 634-834.
( 45) H
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JESTING | anthe circomstances. At the same time information is collected from

s who are d to grow the variety on their
holdings. When such trisls aud enquiries have been conducted, and
the guttum of grain determined, over a series of years long encugh
to afford a fair sample of the climate that may reasonably be expected,
it becomes possible to proncunce an opinion as to the relative suit,
2bility of the different varieties for the locality, or rather the agri-
cultural region, where the experiments have been carried out.
5. It is, however, necessary to ber that the

drawn from such tnials are not of wide-spread or general application.
Each agricultural region must stand by itself, and the varieties
suitable to i mast be o frned by direct ey within it
borders. In New Sotth Wales, experimental farms exist, 1 believe,
in every region that can be recognised as having 2 distinet climate,
and the best vasieties can thus be determined for each region.

Laboratory 6. The'system of Iaboratory testing employed in New South
Wales (a) requires more detailed description, as, so far as I know,
nothing like it has been attempted in Indiz. It may be premised
that (with the exception of certam wheats specially suited for making

f 1

and q ding a bigh price in the markets
of Sculhern Europe) prattically the whole of the wheat produce of
the Colony is destined to be d into flour in rolier-mills of the

modern type.  Hence the tests applied are directed towards ascer-
taining the presence or ahsence of the gualities specially appreciated
by the miller and the bakes. A report on a given sample of wheat is
drawn up in the following form s—
(xg Variety of grain.

(2} Appearance of grain.

(3) Weight per bushel (Ibs. per bushel).
(4) Ease of milling. per )

Flour.
(5) Percentage of mul} products § Pollsrd.
Bran,

golour of f%our. ¢

6) Nat 9 . trength of flour (quarts of
(6) Natare of flour water per sack of 200 Ibs.).
Percentage of dry gluten,

{a) [ am fadebted to Mr, W, M. Guthrie, F.C S., Chemist to the Agricul
e 1 2 fadebted to . tie, F.CS., Chemist to the Agricaltural
mpl e r:t«'oh M: ‘h&u:.h Wales, Iof the opportumiy of studying these tests in

T. 634.83.
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The first head gives the name of the variety as submitted (5) and
the second describes the appearnce of the sample, an important
matter as millers are accustomed to judge grain to some extent by
theeye. The third head—weight per bushel—is important where the
cumbrous system of selling grain by the bushel (or quarter) of so
many pounds prevails: were the trade conducted (as in the interiot
of India) purely by weight, this heading would be of no importance,

The ease or difficulty of milling is important from the miller’s
pomnt of view : with some vaneties the floar can be readily separated
from the other products, in others it adheres to the bran and repeated
operations are necessary. Ease of milling cannot be determined
objectively : the report on this point is the opinion of the experimenter
based on his observations of the process, and consequently it contains
a subjective element,

To in the p ge of mill prod the sample of grain
is put through amlmalure roller-mill, under conditions as nearly as
possible similar to those which ptevail in practice ; and the percentage
of the various prod d ined by actaal weigh . These
figures are of course most important to the miller, who will (caters's
paribus) pay a higher price for wheat which gives a higher percent-
age of flour, :

“The colour of the flour 15 jadged by pressing part of the sample
50 as to present a smooth sutface and then moistening it; the colour
and quality of the surface are then compared with standards and named
accordingly. I understand from the experts who carry out these tests
that colout has not been found to be uniformly correlated with any
really valuable quality in the flour; the colouris tested because
bakers prefer a flour of a particalar colour.

Similarly the “strength ” of Bour Is important mainly from the
baker's point of view. A flour is said to be “strong ” in proportion
16 the amount of water it will absorb+ to the baker this simply means
that a given weight of a strong flour wll bake intoa larger quantity
of bread {by weight) that the same quantity of a weaker flour, or
in other words that ke can make more or larger loaves from the same
weight of astrong flour than from a weak. Recent investigations

h mmonly grown i the Colonies has been
16) The nomenclature of the varieties comm “ryé:ﬂ s Eolaples has been

named by him as s00n as they art fized.
' T. 634-834.
a7 )
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WEANG | show that the strength of flour depends on the constitution of the

Cost of
Laboratorys
apparatus,

ghuten.  Gluten contains two pmlexds (known as glatenin and gliadin)
which oceur in very different prop ind flours; and the
greater the propornon of ghuemn to gliadin, the strongeras the flour,
The chemical compasition of these two proteids is very similar, and it
has not 10 my knowledge been shown that therr nutnuve values are
appreciably different ; but the strong flours offer some advantages to
the consumer ag well as to the baker. * The loaf produced by
astropg flour is a better one, the process of fermentation is more uni-
form, and a better-nsen and better-acrated loaf is the result, yielding
Iy amore digestible and who! bread ” (Mr. W. W,
Gulhrle inthe Agricultural Gazette of New South Wales, October
1900, page 865). It will be seen thay the advantages of strong flour
o the comsumers arise when the Euatopean method of baking is
followed : they would be much less impartant, 1f they existat alt
when the flour is baked into fiat unleavened cakesas is usually
done in India{¢)

The proportion of dry gluten i the flour is a different matter, as
the nutrition-value of flonr may be said ta vary dsrectly with the per-
centage of gluten; this test therefare, unlike those which bave jnst
been mentioned, must always be applied when it is desired to com-
pare the real value of dhfferent flours. The method by which this
proportion is determined is given m the footnote (d).

7. The cost of complete apparatus for carrying out these tests would
probably be from L3010 £60; the roller mill alone would cost about

(¢) The method in use for determining the strength of flour s thus destribed by
. ‘Guthrie in the paper quoted above—-

PR
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£10. Thetestscan be apphed only by a person who has had special | JESTING

training: the Agricultural Chemist, who is fn charge of the work,
estimates that a man of good abilties with fair general scientific
knowledge would require four months' training in the laboratory
before he would be qualified to work wndependently.
8. By this dual system of tesung, firstin the field and then in the

y, complete 1nf 15 ob 1 as to the value of cach
strain or race of wheat. The first sct of tests shows the character of
the plant, the yield of grain, the power of withstanding drought, and
of escaping or resisting rust, and the other qualities the sum of which
shows whether or not the race is adapted to the particular agricultural
region. The laboratory tests show the value of the product when
placed on the market, and they secure that undue weight shall not
be attached to mere productiveness irrespective of the qualty of the
produce. The system, as a whole, 13 admurably adapted for use in
a country the produce of which is destined to be made into bread by
European methods, and s value is highly appreciated in the
Colonies : but for certain reasons it is not entirely suitable to India.
The explanation of these reasons requires a consideration of the
objects of wheat growing in India.

9. So far as wheat 1s grown for European consumption the object
of the Indian cultivator should be to get the maximum yield of wheat
giving the best quality of flour (estimated as is donc by up-to-date
mullers) : where artificial irrigation 18 available the crop is practically
independent of drought, so that thereis not the same reason as in
the Colonies for preferring & hardy to a prolific variety, and the whole
attention of the cultivator can be given to producing the greatest
weight of grain of good quahty. In dry tracts, on the other hand,
the quality of drought-resistance becomes of the utmost importance.
The danger of rust also exists: in some parts of India, such as the
Gangetic duab, the vareties now grown as a rule sufler hittle actual
loss from rust, having apparently become adapted to the locality in this
respect: but elsewhere, particularly in the Central Provinces and the
Bundelkhand districts of the North-West Provinces, rust-resistance
appears to be an essential quality of any race; and there is cvery
reason to think that new races introduced into country like the duab
{where existing races appear to be more or less immune) will be
particularly liable to be attacked by the fungus,

WHEATS.

Australian
methods not
entirely
suitable to
India.

Quallties

lm‘)orllnl

in Indian
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10. If then most of the wheat grown in India were intended for

T. 634-834,

/
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the Enropean market, the New South Wales system of tasts mght be
apphed in its entirety and the expense of training operators and
setting up the necessary machinery would be jusufied by the im-
portance of the work that conld thus be accomplished. But, as
a matter of fact, the wheat produce of Indi is destined for consump-
tion in the country® in excephional years when a good hatvest coin-
cides with a period of high prices in Europe, the export of wheat
reaches a total which, absolutely, is enormous; but even thenitis
only a fraction of the total production, and, taking the figures for
a long series of years, the fact becomes apparent that the Indian market
is much more important to the cultwator than any other. It becomes
therefore necessaty to enquire what are the characters required i that
market.

1. Under present conditions of saciat Tife (and they are not tikely
to change very rapidly) the bulk of the wheat consumed is ground
into ata (that is, meal rather than flour) in the ordinaty stone hand-
mill, and the meal is baked into unleavened cakes. Most of the
1aboratory tests employed n New Sonth Wales thus become irrelevant,
the only one of indispatable importance being the proponion of
gluten. The other qualities important to the consumer are ease of
grinding in band.mill loss in grinding, and certain §
matters affecting colour and texture which probably differ in different

{ocalities.
12, Tt seems to me then that the testing of wheats for growth in

India can be effectively carried out g5 follows: there must of course
be field trials, on the lines already described, for each agricoltural
region ; and there should be some simple tests of the produce, The
simplest of all is a valuation by grain dealess, if ttustworthy men can be
found, and by educated consamers: and this can be supplemented
by tests of the ginten-content (which could doubtless be carried
out in the Dehra Dun Laboratory), and by & practical milling test in
a standard hand-mill, & very simple affair which could be daneat
any experiment station.  Such tests would be safficient to datermine
the suitability of produce for the Indian market; if it is considered
that the prospects of the export ade ftom 2ny yegions are so0 great
a3 to make it necessary 1o pay special attention ta the needs of millers,
then it wauld be desirable 10 set up a testing will of the kind employed
in New South Wales, and (o have an operator trained to use it ; in that
case it would probably be most convenient fo have the work done at
T, 634-834. )
{ 50 )
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the Dehra Dun Laboratory.  Judging, however, from those pants of the JESTIG
country with which I have a personal acquaintance, the export trade

in wheat is not of such relative importance as to make the intro-
duction of these tests essential.

CHAPTER 1IL—ScteNTIFIC DREEDING OF IMPROVED RACES OF WHEAT:

13. When it has been ascertained by some of the methods discussed 1'.5.‘.,’}-2:3,';
in the preceding chapter that the race or races of wheat grown in| ‘tberace.
any agricultural region suffer from certain defects: being either
comparatively unproductive, or lable to injury from disease or
irregularities of season, or yiclding produce of a kind not liked in
the market : the next step is to intreduce an improved race. The
first aitempt in this dicection is usually to import into the region
some variety that has been successful elsewhere: this may or may
not succeed, but for reasons that have been explained in the first
chapter success is not antecedently probable, and in any case it is
purely a matter of chance, The alternative is to breed new varieties
more suited to Jocal conditions; and it is in this direction that so
much progress has been made in the Colonies, particularly New
South Wales. The subject was there taken up by Mr. Willlam
Farrer, who worked at first independently and for the last two years
as a Government officer. I have to express my warmest thanks to
Mr. Farrer for the very great kindness and generosity with which he
has placed at my disposal the whole of the method and results of his
work ; he has taken the greatest pains to explain evety point of the
elaborate system which he has devised, and has given me ample
opportunities for practical work on his own breeding-grounds.

14, The principles which lie at the foundation of Mr. Farrer's| gueotton
work are well known to scxence (hcy may be called Improvement | griheit
by selection and prod of fons by means of ing. The
first principle fs that which was followed by the carlicr broeders of
“pedigree " wheat, and the method ordinarlly adopted was 1o plek
out the individual plants or even individual gralis whieh possessed
in the highest degree the speclal characlers which It was desired to
increase ; to sow the sced of theso and from thelr produce plek out
the most des{rable plants ; and to proceed I thla way waill eveniu-
aily aracowas establishied liaving 1o denlrodd charactors In & marke |, Socoy

ld:d
edly greater degreothan the patont vatlety, The objections jo st umgb

T 634-821.
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procedure in the case of wheat are two: the natural variations are
comparatively few and small, and the improved race teads to revert
to the condition of the parent vauety when the process of selection
15 no longer continued.

15. The first of these objections appears to follow from the struc-
tuse of the ear. It is common knowledge, as a result of the work
of Darwin and others on the subject, that cross-fertilisation tends to
produce variabibty in the offspring now the flowers of wheat are
fertllised by their own pollen while sull closed and at a time when
extraneous pollen cannot enter the unferttlised flower, so that cross-
fertilisation very rarely if ever takes place under natural condrtions,
The flowers being self-fertilised, the offspring reproduce the character
of the parent in general with great accuracy, and marked variations
such as form the most satisfactory starting point for selection are rarer
than would be the case if cross-fertilisation were usual. The second
objection greatly limits the value of improvements accumulated by
selectson alone; such 1mproved breeds can be trusted to mamntain
their character only if the seed-stock 1s penodically renewed
vihernise they gradually deteriorate  Farmers can grow them if they
are in a position to obtain regular supplies of seed from growers
who devate their time specially to selection ; but where other con-
ditions prevail (as 1s certainly the case in India) the introduction
of improved breeds produced by selection alone can be at most
a temporary benefit,

16 The system followed by Mr. Farrer starts with the produc.
tion of variations by artificial crossing. Leaving out all details of
technique, it may be described as follows: having decided to mate
two varieties, the unfertilised flowers of one are carefully castrated
and are then pollnated from the other. The seeds thus produced
are carefully saved, and sown by themselves - the produce cf this
(the first) generation is again saved plant by plant, and again sown
sepatately It 1s 1n ths, the second, generation that the greatest
variability appears : and 2 glance at a row of plants of this genera-
tion is sufficient to show the very marked degree of variability which
characterises them. From this generation any plants showing the
characteristics specially desired are picked out for seed and the
regular process of selection fellows with the offspring unul after some
jyears a face has been loped which p these ch istics
m a high degree. The tests already descnbed are of course applied

P
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to the produce, and if the mace is found suitsble 1t can be recom-
mended for general use; or it can be used as the patent of other
varicties to be produced in the same way. The time required for
*fixing ” a new race varies greatly : some come true after three or four
years, while others continue to show marhed variability for a much
longer series cf generations, but 1t is an important fact that these
races, unhke those produced by selection without previous crossing,
appear to be permanent, and so suited for use by persons who save
their own seed.

17. In all this work the influence of locality bas constantly to be
borne in mind, Mr. Farrer prefers, when such a course is pos-
sible, to grow some at least of the produce of “the first generation”
in that particalar place or places for which the breed is designed;
and to have the process of selection, commencing with the “second
(or vanable) generation, carried out in that locality, When owing
10 the absence of the necessary facilities this cannot be arranged, and
the selection is made in some other region, the process cannot be
relied on to give such sure results,

18, It is not possible to reduce the whole breeder’s art to rules ;
knowledge of the behaviour of individnal varieties is necessary to
enable a proper choice of parents to be made, and this knowledge
can be obtained only by practical experience ranging over a number
of years, Mr. Farrer bas lad down the following principles as
embodying some results of his experience :—

(1) Fairly good results can often be obtained by mating
varieties almost at random, provided they be of differ.
ent types.

(2) Better and more certain results can be obtained if the
parent varieties have been chosen for Ppossessing, even
though 1t be only in a moderate degree, as natural
atiributes, the qualities which are nanted,

{3) While the best results of all will follow from the crossing
of varieties which, while they possess naturally in the
highest degree which has been obtained, the quality
or qualities which are desired ina still higher degree,
have had these qualities temporarily increased in them
by a preparatory course of selection,

19. In carrying out the process of selection the cardinal rulg js

OBTAINI
NLW e
WHEATS.
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to take the plant as 2 unit; and to sow the produce of each selecteq
T, 634-834,
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procedure in the case of wheat are two: the natural varlations are
comparatively few and small, and the improved race tends to revert
to the condition of the parent vanety when the process of selection
is no longer continued.

15. The first of these objections appears to follow from the struc-
ture of the ear. It is common knowledge, as a result of the work
of Darwin and others on the subject, that cross-fertilisation tends to
produce variability in the offspring - now the flowers of wheat are
fertilised by their own pollen while still closed and at a time when
extraneous pollen cannot enter the unfertihsed flower, so that cross~
fertilisation very rarely if ever takes place under natural conditions,
The flowers being seli-fertilised, the offspring reproduce the ch
of the parent n general with great accuracy, and marked variations
such as form the most satisfactory starting point for selection are rarer
than would be the case if cross-fertilisation were usual. ‘The second
objection greatly limits the value of improvements accumulated by
selection alone; such improved breeds can be trusted to maintan
their character only 1f the seed-stock is periodically renewed
otherwise they gradually deteriorate. Farmers can grow them if they
are in a position to obtain regular supplies of seed from growers
who devate their time specially to selection ; but where other con-
ditions prevail (as 15 certanly the case in India) the troduction
of improved breeds produced by selection alone canbe at most
a temporary benefit.

16. The system followed by Mr. Farrer starts with the produc-
tion of variations by artficial crossing, Leaving out all details of

hnique, 1t may be ibed as follows: having decided to mate
two varieties, the unfertilised flowers of one are carefully castrated
and are then pollinated from the other. The seeds thus produced
are carefully saved, and sown by themselves : the produce cf this

(the first) generation 15 agamn saved plant by plant, and agsin sown
separately It 15 in this, the second, generation that the greatest
vanability appears: and a glance at a row of plants of this genera.
tion is sufficient to show the very marked degree of variability which
charactenses them. From this generation any plants showng the
characteristics specially desired are picked out for seed and the
regular process of selection follows with the offspring until after some
jyears a race has been developed which p these ch t

in 2 high degree.  The tests already describcd are of course applied
T. 634-834.
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with old where all were growing together.  As it happened, the season OBTAIXING
dunog ray visit was very dry, the moisture in the soil was quite| WHEATS.
insuflicient and most of the well-known prolific varictics of wheat
were suffering very much: alongside of them were to be seen newly
bred races growing under exactly similar conditions but in almost
perfect vigour and health, A detaled inspection of the plants was to
my mind quie 1 of the advantages t d by the new
races as dronght-resisicrs, The sccond set of facts was observed
during a visit to the hot and dry regions in the north-west of the
Colony. This country 1s used mainly for stock-ratsing, but occupiers
vsually liketo have a few acres under erops, which, hawever, with a
rainfall of ten inches or under, the record of the last few years, are a
very doubtful speculation. At the time of my visit to this part of the
country the wheat should have been coming into ear, but had gene-
raly been rmned by the drought, 50 that what was left in the fields wss
being fed off by stock, Thus in that region the ofdinary wheats
were practically an entire failure : but some of Mr. Farrer's wheats
grown under the same conditions succeeded asis shown by the
following extract froma letter of the Manager of the Coolabah Experi-
mental Farm: ¢ We have harvested Mp. Farrer's wheats and they
were satisfactory, many having very fair grain” 1 admit that this
result surprised me, for the soil on this farm is naturally in a wretched
condution, and it appeared to me hardly possible that it could supply
enough moisture for any cereal to mature in such a season,

23. The success attained may be attributed to a combination of
three elements; the systemn itself is sound, a sufficient nuamber
of farmers are ready 10 try new varjeties, and the right man has been
found to do the work. Of the soundness of the system there can
be no doubt on scientific grounds ; but it might have happened that
the results obtained were nullified by the conservatism of the farmers,
That quality, however, though still in evidence, has been pushed into
the background by the severe calamities that have visiteq the
Colonies. Thus the inued prevalence of rust liy anniki.
fated wheat cultivation in the coastal districts of New South Wales H
and in the dry country drought bid fair to prevent the establishment
of the indusizy. It has become obviaus that many of the wheats
ordipanily grown are hopeless, and that the only chance of conting.

ing to cultivate the crop is the adoption of varletis better stited
10 the conditions at prevail,

T. 634-834.
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24. In considering then whether the system of ecientific breeding
should be introduced in India the question arises whether there s
any chance of the coltivators accepting new 1aces of wheat. The
Indian culivator is popularly credited with a degree of conservatism
unusual even among farmers in this respect, but he is not withont
excuses. In the first place, a man with a small holding cannot
possibly take the nsk of an experiment, the failure of which will
mean, not a decrease of the balance at the bank, but an actual deficit
in the food-supply of his family ; and in the second place, it must
be admitted that some kinds of secd larpely distributed by the
Agricuttural Departments in past years have proved to be unsuitable
10 the needs of the country, and have therefore given some grounds
for prejudice. Tt i3 necessary 10 be quite sure that we have improved
varietics to offer before we can be sure whether or not the cultivators
will accept them: and I do not think the Depanmcnt has sulicient
cxperience in the d of undoubted imyp to justify
the conclusion that cultwators will not accept varieties which are
obviously better than those in common use. In my opinion then
the ism of the cul 13 not a sufficient reasan to jostify
the rejection of the system of scientific breeding: but it is a factor
of the problem that must be borne in mind, 2ad its existence makes
it desirable that the mitral work should be done ona moderate scale
and with no avoidable expense.

as. 1 hiave ventured 1o name the personality of Mr, Farrer as the
thitd cause contnbuung to the success of his work, it is questipnable
w} ether we can count on securing 20 much skill and devotion for
work in India At the same time work would be started with some
obvious advantages: Mr. Farrerhad to work out practically the
whole system for tumself, while we have the full benefit of his expe-
rience ; we have also the power of getting routine-work efficiently
pesformed at a infling cost

26 On the whole hen, while it would undoubledly be most
satisfactory to cmiploy an expest enthasiast and give him a perfectly
{ree hand, 1t 18 very doubstful 1f the expert enthusiast would be found,
and it would not be proper o go toso much expense if the work can
be carnied on by an adaptanian of existing sgencies.  As I have just
said, the routine-work presents no difficulty ; success must depend
mainly on the accumul of an ised and available body of
knowledge segarding the behaviour as parenss of a large number

T. 634-834.
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of knowledge is possessed by Mr, Farrer, but it seems hopeless under
existing Indian conditions to rely on continued personal work,
and it becomes necessary to substitute a detailed record of such know-
ledge to be made &s acquired, thus extending s far as possible the

of routine and requiring as little as possible in the way of
judgment. At the same time I hope that among the men employed
wc may find some one with the habits and interests which are the
best equpment of the breeder, but my object 1s to rely on these as
little as possible, The scheme which seems to me on the whole
most suitable is outlined below, it being premised that the esumates
of cost are necessarily somewhat provisional.

27. On grounds of economy and general advantage, I
recommend that—at the start at any rate—there should be one
central breeding station for the whole of India, The principal
advantages of centralization are that the accumulation of inform-
ation will be more rapid and that the whole of it will be readily
available, The work at this station would be limited to breeding
and to the processes of selection which are a desirable preli-
minary (¢f. paragraph 16). The rest of the work would be
carried out by the provincial departments : that is to say, the exam-
ination and study of existing varietics, and the ascertainment of
their defects must be done locally for each agricultural region where
wheat is an important crop. The results of these enquiries would
be intimated to the officer in charge of the central breeding station
who would endeavour to produce new races of wheat generally suited
to the locality in question and not so liable to the defects that had
been detected. Seed of the new races would then be sent to the
provincial department for trial and selection in ke agricultural
region concerned.  These proposals involve that there shall be an
experiment station of some sort maintained by the provincial depart-
ment in the agricultural region where improvement is contemplated;
but a large farm and an expensive establishment are notnecessary,
The amount of land required for a selection station will hardly ever
be more than two acres: and the work of marking the plants for
sclection conld be taught to any official of moderate intelligence in
the course of a month's training at the central breeding station,

28. The work of breeding can be carried outby any one with &
good gencral education, & practical knowledge of botany and & taste

T. 634-834.
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OBTAINING 24. In considering then whether the system of scientific breeding
VHEATS. should be introdvced in India the quedion arises whether there is
?&&“,“‘v‘:&’:ﬁ‘ any chance of the cultivators accepting new races of wheat. The
o pgss)b!)l!}' Indian cuitivator is popularly credited with a degree of conservatism
of sutees: unusual even among farmers in this respect, but he is not withoot
5“““‘"““‘ excuses. In the first place, a man with 2 small holding cannot
?;g‘};{,"g;‘f’ possibly take the risk of an experiment, the failure of which will
mean, not a decrease of the balance at the bank, but an actual deficit
in the food-supply of his famaly ; and m the second place, it must
be admitted that some kinds of seed largely distributed by the
Agricultural Departments in past years have proved to be unsuitable
to the needs of the country, and have therefore given some grounds
for prejudice. It is necessaty 1o be quite sure that we have {mproved
varieties to offer before we can be sure whether or not the cultivators
will accept them: and I do not think the Department has sufficient
in the introduction of undoubted i to justify
the conclusion that cultwators will not accepz vanieties which are
cbviously better than those in common use, In my opinion then
the conservatism of the cultivator 15 not a sufficient reason to justify
the rejection of the system of scientific breeding : but it is a factor
of the problem that must be borne in nund, and its existence makes
1t desirable that the initia} work should be done on a moderate scale
and with no avoxdable expense.

Need of a0 25. I have ventured to name the personality of Mr, Farrer a5 the
Expert. third cause contributing to the success of his work ; it is questionable

wkether we can count an securing so much skil and devotion for
work in India, At the same time work would be started with some
obvious advantages : Mr. Farrerhad 10 work out practically the
whole system for himself, while we have the full benefit of his expe.
nence; we have also the power of getting routine-work efliciently
petformed at a mfling cost

26 On the whale then, while it would undoubtedly be most
satisfactory to cmploy an expert enthusiast and give him a perfectly
{ree hand, 1t is very doubtful 1f the expert enthusiast would be found,
and it would not be proper to go toso much expense if the work can
be carpied on by an adaptation of existing agencies. As I have just
said, the routine-work presents no difficulty ; success must depend
mainly on the 1 af an ised and available body of
knowledge regarding the behaviour as parenss of a large number

T. 634-834.
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vision to ensure a proper start of operations. After the first jear
occasional visits to the station woald be sufficient.

32, Asa the breeders would be employed in the
study and selection of various wheats, and in making those crosses
which appear Likely to give nise 10 new wheats with drought-resisting
and rust-escaping chatacters, specially suited for the Central Pro-
vinces and the Bundelkhand districts of the North-Western Provinces,
The work would gradually expand as requests for improved wheats
arrived from other provinces or localities, and meanwhile both the
supervising officer and the breeders would, by their detailed study of
a large number of varieties, be gradually acquiring the experience
which is needed as a foundation for successful work, Probably if
the breeding station 13 a success, that s to say, if good wheats are
produced and the culhvators take to them, it will be necessary to
put the whole work in charge of a qualifed European : but in that
case the expenditure would be amply justiied by results, and the
question does not arise at present.

33. 1 believe that by the scheme which I have outlined above,
a ific breeding statton can be blished at the Jowest possible
cost, and 1 such a way that expansion can be provided as required;
the annual cost which would atfirst be about Rs. 1,000 and would rise
gradually as increments accrue, as well as the initial cost of a store-
house, could presumably be met from the budget of the Imperial
Agricultaral Department ; the cost of cultivation would hardly be

le of separate and may fairly be met from the
allotment for the Cawnpore Farm in the provincial budget of the
North-Western Provinces and OGudh: in retvrn for this small pro-
vincial expenditure the Agricultural School (or College when one
15 established) at Cawnpore will be provided with admirable facili-
ties for the practical study of agricultural botany. The work of
selection from the seed snpphed by the centra! stahon must neces-
sarily be done by the provi

CHAPTER IV.—OBSERVATIONS ON THE PREVENTION OF RUST,
34. Tuming now to the special subject of rust-prevention, the
ordets deputing me to the Colopies indicated—
(1) thatI should endeavourto obtzin a supply of rust-resistant
varieties of nheat for use in India:
T. 634-834.
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(2) that I should study the methods aéop!ed for the preven-
tion of rust.

As regards the first point, I have decided that it would be unwise
to bring over any large stock of rust-resistant varieties, My chief
reason for this decision is that the climate and agncultural conditions
prevailing in India are so different from those of the Coloniesthat it
is not possible to infer that a resistant vanety in New South Wales
will show the same character in India. Mr. Farrer and all other com-
petent judges lay particular stress on the extreme localization of the
quality of rust-resistance, and consider that that character can be
secured only by selection within a particular locality. At the same
time Mr, Farrer has very kindly promised to send methe offspring of
crosses that appear likely to succeed 1 India, 1n order that they may
be added to any breeding establishment that may be set up ; and he
has also made some crosses specially for Indian use,

35. The second object of my deputation was the study of the
methods adopted for the prevention of rust; the results of this study
are recorded above in lhe description of the process by whxch new
varieties with p lar g are produced. In apply these

hods to lhe prod of rust-resi varieties, it is necessary to
bear in mind that the natural history of rust, whether in India or
Australia, is npt completely known, and that the work must conse«
quently be to some extent empurical. We do not know for certain
what form of rust 1s to be guarded against; and we certainly do not
know the complele Life histary of the orgamsm or organisms which
are most destructive in India.  Until therefore the scientific study of
the organisms has made iderable prog the process of pro-
ducing rust-resistant varieties must be based on systematic breeding
from those vareties or individual plants which, as a matter of fact,
escape rust in a season when other varieties, or the other individuals
of the same variety, are ked, The Is submitted m the
preceding chapter provide fully for this work.

36. In choosing the parent varietres for this purpose, it will be
desirable to pay special attention to the results of Australian experi~
enceas regards the features of plants which render them more or
less hable to rust.  Mr, Farper the typical ch i
of a rost-resistant plant as follows (/) +—

(1) The straw and foliage should have a covenng of close

,,l) The enumeration 1n the text differs sightly from &;\gs:l:li;‘l;zd by De. Farece

years ago and rep
.20l of increased expericace.

{ Go }

T. 634834,



Ledger,

29

of Improvioy Wheat. (V. H, Moreland) ¥

RITICUM
vuigare.

texture, and be well glazed, and well covered \vilb'COlm‘ls'l;!mﬂ

bloom of a dark glaucous colour.

(2) The growth should be spare rather than gross.

{3) The flag and foliage, in addition to being well glazed and
of close texture outside, should be erect, narrow and
stiff, not heavy, broad and flabby.

€4) The time of matutity should be early: this character
enabling & variety to develop before the onset of
the stem- or summer-rust.

(5) The characters enumerated above are all subject to the
condition of locality, in other words there is & power of
rust-resi , as yet undefined, which for the same
race of wheat vanies with the locality.

It cannot, in the absence of experimental data, be said 10 be
proved that these conclusions, detved mamly from the study of
Australian conditions, apply in theit entirety 10 Indiz; but whatis
known of the general habits of the rust organisms makes it highly
probable that the same features will be found of advantage wherever
Tust prevails, While therefore the breeders should not aim merely
at the production of the first four of the characters just enumerated,
careful natice must be taken whether these characters exist in the
plants that escape mfection, and probably the best results will be
secured by starting work on those vanieties which, on the whole, con-
form most closely to Mr. Farrer's description.

37. T believe it is the case that those parts of India where rustis
most severe gre also most liable to sufier from drought; certainly
this is 50 a5 far as the Nonth-Western Provinees sre concerned, Rust
is rarely more than a shight calamity in any part of these provinees
escept in the Bundelkhand districts, which are notoriously most
liable 1o suffer from any falure of the rams, Now for practical
purposes it is obvions that the most desirable wheat for general use
in such localities is one that will zesist rustand at the same time be
able to exist on 8 small quantity of moisture.  Whether such a sheat
can be produced by scientific breeding is & question for experiment;
but it may be noticed here thstnone of the chamcters enumerated
by Mr, Farrer require a great supply of moistute, while the moderate
growth, and the narrow, hard flag are features that would usnally be
associated with the wheats of a dry region. There is therefore no
Teason to suppose that rust-resistant wheats will be specally lable to

T. 634-834.
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CON{“},{E‘IWG suffer from drought; and thereis a possihilit;’ that they may be
: specially adapted to resistit. The possibility of producing such
varieties is 10 my mind in itself suficient justification for estabhishing
| a breeding station on the lines which I bave recommended. (g)
CHAPTER V.—SUMMARY AND CONCLUSION.
SUMMARY. 38. In tasion 1 may my d as
follows ;—

() The adoption of the New South Wales system of testing
the value of grain appears to be unnecessary so far ag
the Indian market is concerned. If it be considered
desirable to adopt the system with a view to the export
trade, 1t would be sufficient to have one testing estab-
lishment for the whole of India Which might be located
at the Dehra Dun Laboratory.

(8) The system of scientific breeding can be introduced at a
very moderate expense and with fair hope of valuable
results.  The most smtable arrangement wonld be to
have a central breeding establish at Cawnp!
placed at the outset under my control, and in direct
commumcation with the different provincial depart-
ments. It will be for provincial departments to decide
in what respects thexr local wheats are deficient;
the central station will on request breed wheats such
as may be expected to be an ymprovement on those in
use, and will supply these to the provincial depart-
ment: the latter will arrange for the cultivation and
selection of the new breeds, so that these processes
may be carrled out in the agricultural region for which
the wheats are intended.

{¢) The tnfling expenditure incnrred in this work of selection
should be borne by the provincial departments, the
Tmperial Government providng the cost of the central
breeding station.

(d) The first work of the central station should be an attempt
to produce wheats that will, as far as possible, stand

.{g) To aveid the possibility of wisconception § may explain here that the

T, 634-83.4.
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drought and resist or escape rust: the future develop-
ments will depend on the reports received from the
vanous departments

39. It only remains for me to place on record my gratitude for

the ready assistance which I have received during the pro"ress of
my enquines in the Colonies. In p lar I have to acknowledg,
aid and information d from the foll 1 —

The Honourable Nr. J. Fegan, Mlms(er of the Department of
Mines and Agriculture, New South Wales :

The Railway Commissioners of New South Wales:

D. C. Maclachlan, Esq, Und etary, Department of
Mines and Agriculture, New South Wales ¢

P. McLean, Esq, Under-Secretary, Department of Agrical-
ture, Queenstand :

W. M. Guthue, Esq, Agricultural Chemist, Department of
Mines and Agriculture, New South Wales :

H. Pye, Esq, Principal of Dookie Agncultural College,
Victoria :

J T. Valder, Esq., Principal of the Havwkesbury Agricul-
tural College, New South Wales :

The Managers of the Experimental Farms at Coolabah and
Bathurst (New South Wales) and at Westbrook
(Queensland) :

and finally I must again express my warmest acknowledgments to
Mr. Farrer for his great kindness and his cordial willingness to
supply me with ail the information at hus disposal.
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CULTIVATION or PEPPER v tar BOMBAY PRESIDENCY.
A further account of Manures used in Spice Gardens.

By 0. Moruison, B8, M.RAL., Deputy Dircetor of Agriculture, Poona.

[ The Survey Commissioner and Director, Land Records and{  GREENW
Agriculture, Bombay, having furmshed this office with & copy of | OFPEF?
Mr. Mollison's report No. 547, dated the 7th October 1900, (on the
sbove-mentioned subject) the following extract from it is given as a
supplement to Zhe Agricultural Ledger No. 3 of 1gon. The addi-
jonal nformation will be found to include enumeration of those
rees, the leaves of which are commonty used for leaf manure, as well
15 the chermical analysis of the different Linds of leaves, manures,
nd soils by Dr. Leather, Assistant Agricultural Chemist to the
Jovernment of India. The information thus furnished may be
‘ound of interest a8 a contribution to the large question of Greex

Manuring]  Ed.

The more common trees in 8e/a lands and in protected forest, Suzrr:e':et
which are specially useful to the cultivators, for manure purposes,| Manure.
wre referred to in short detail below :—

Kaval or Kavla (K.)* (Careya arborea, Rox3.)—Leaves big,
fleshy, soon rot as green manure, and considered specially
good for leaf-mould, Trees abundant in defs lands.

# (K) indicates that the name is Kanarese, {M) that it is Malagalaen,
P, 811-20,
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is produced. Incourse of time the tree dies prematurely by exhaus-
tion or ill-health induced by bad usage, The pollarding practised
unquestionably shortens the hfe of trees, It will also dimimsh ther
full value when dead, because they have spent their substance in
prodacing by unnatural treatment leaves and small branches instead
of natural growth., But the resolt justifies the means, because small
branches and leaves are specially required by the gardeners. And if
young trees of suitable varieties are so protected that they replace old
decayed trees, and if pollarding is prohubited until young trees attain
certain dimensions as proposed by the Comumittee 1n the drait rules,
then I think the interests of Government will be fully safeguarded, and
1he requirements of the gardens fully mamtamed 1 saw numerous in-
stances of well-managed Jefq lands. Isaw also instances of ruthless
destruction with the surface burnt to enconrage grass, and no forest
undergrowth to speak of, but side by side with these badly managed
bete lands there was even greater destraction in protected forest for
which the people at large, and not the garden owners alone, were
responsible,

4. Tt is suggested in the papers that the foll requirements of
the garden occupants could be met if they gathered dead leaves
and grass in enclosed forest to supplement the supplies of green
leaves and twigs got from assigned Jefa. It is also urged that
the dead leaves and grass would not be less valnable for manure
than green leaves and twigs. I cannot support these views
Leaves, as they become perfected, dry up and become fibrous and
a good deal of the plant food, both mineral and organic which
they contained when green and growing, passes from them and
is utilized in increasing the size of the stem or branches and
in patfecting the fruit. Thers can be no question at all, therefore,
as regards the superiority for manurial purposes of the green leaves
of n particular tree over the dead leaves from the same tree. The
dead leaves fall, moreover, at a particular season and have to be col-
lected at that particular season; otherwise they soon become incor-
porated with the soil and disappear. If put in deep pits they would in
the course of a year decompose into what is known as & leaf-mould
by gardeners. This materfal would, in my opinion, have inferior
manurial value to the manwe now used. 1 am convinced that such
would bethe case from the results of analyses by the Agricultural
Chemist to the Government of India of the various descriptions of green
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niRTE G leaves and small twigs ordinarily used. I senthim the leaves and
OF FEPPER.1  tyips of eight different varieties of trees, being tuch as are considered
Analysesor |  best forleaf-manure. Theanalyses are appended below :—
Tesan T 1s 3
TS 1212 (318 |8 |3
&8 ) - £ & .
<12 )8, 1% |3 2. ) =3
sl s L EED 205,024 |58 5
2l % |82 8| g2s |88 &2
EidlBel25 e Sn 85| EE
G A | g % les 88|80 g8
Sy Sl
Moisture . - +18066 |7895 |7877 {7331 [7777 |87'06 s|~56
Dry matter . +|1g°34 |21 05 {2123 |26 69 | z2'23 {1204 2490 1814
Organic matter 11800 | 19760 19’53 {25724 | 20700 111°63 123°43 | 16'74
Mineral matter L] w34 145 | 865§ 145 ) 133 [ 1026 | 152 | 140
pl oy o) e8[ v 1 ro3] te8l oz oy
otash o a3 w3 taal a0t | e |«
Phosphon aed (P,o.) boas & o8| -ors| wbrel ‘tool bke
Nitroge, o o] 62| o) z4 -.;z\ 3
Analyses

compared
with eatiles
manure

Analyses
do nnt bear
ut the
gardenses
rreferences.

Reasen of
preference.

5. The leaves and twigs contained from 73 per cent. to 87 per
cent of water, But even in this succulent condition the percentage
of nitrogen and potash (the two most important elements of plant
food) were equal to about half the quantities usually found in well-
preserved farmyard manure, The air-dried material of these
leaves and twigs would be considerably richer in nitrogen and
potash than dried well-p ved cattle-mt The leaves
and twigs are all deficient in phosphoric acid. The conten-
tion of the gardeners that certain leaves are better manurially than
others is not supported by the analyses, Hirda leaves are con-
sidered locally very superior for leaf-manure, also those of mané and
honne. But the analyses show that other vameties are superior
to these for manure purposes. Onthe other hand, it is fair to state
that the leaves of Airda, maiti and Aonne are considered specially
valuable, because the manure produced from them destroys insects
and grubs which would be harmfulto the plants in the garden.
These leaves and in fact nearly all the leaves used by the gardeners
have astringent properties, and it s, I think, certain that vegetable
matter contamng as'ringent resins or volatile oils would be obnoxi-
ous to nsects and: therefore insects or grubs which might be
harmfulto the plants of the garden would not harbour in such
matenal. Dry leaves, unless collected soon after they have fallen,
undoubtediy harbour insect life, and this is one serious objection
to their use as manure. I was hopeful that the Agricultural

P. 811-20.
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Chemist would be able to state defintely how far the various Jeaves
and twigs submitted for analyses differed in astnngent properties.
He was, however, umable to investigate this point. I took no
samples of dead leaves, because at the time of my visit to Kénara
(April) it was impossible to collect samples which could be iden-
tified as belonging to any of the particular trees from which green
leaves are usually taken, In fact dead leaves had mostly dis-
appeared by that time. I believe they mostly fall in December~
January, and could not, except in trifling quanuty, be collected
dunng the monsoon when green leaves and twigs are ordimarily
collected as manure.

6. Dr, Leather’s analyses clearly indicate that manure of good
qualty can be made from the green leaves and twigs ordwmanly
used. The system of trampling the leaves under the feet of cattle,
so that the urne and solid excreta are absorbed would improve the
quality of the manure particulacly 1f the caule are fed partly on
cake as 15 sometimes the case. The storage of manure mn deep
pits formea 10 soil and subsoil, which 1s very retentive, can hardly
be imp! d upon pting that the extremely heavy rainfall of
the disttict must keep the unprotecl:d pits excessively wet during
the and probably valuable ial ingredients are
washed out of the manure at this season. I

7. The Kénara system 1S to apply manure every second year.

8, T subnutted to the Agricultural Chemust to the Government of

GREEN
MANURING
OF PEPPER-

Weans of
improving
the green
manure.

Fret‘uency of
lcations

Analysis of
manures.

India four samples of manures, Each sample s sufficiently described
in the tabulated statement below :—
Hloguren green [ Grees leat- ] Dry leat-  |Manure made
Sample takes | manureas hure made] trom green
from foots of .
|tfces to which -
Wwayapphed | . "
)
|
Moisture N 5507 5805 5690 5072
Dry matter . . 4493 4195 43’10 4023
Organic matter . 2344 2874 2532 26748
‘Mineral matter . 248 1321 17 63 1380
Sand . . . 1369 So 14 ¥
Potash (K,0) . e A 1t _g e
Phosphoric acid
(P,0, . . 14 "8 ‘12 *1
Nitrogen . . 5t 5t 55 ~757
P. 8r11-20.

69 )



38

Tke Agricultural

PIPER
nigrum,

Cultivatien of Pepper

GRFENG
MANURIN 4,
OF FEFFE

;Blow
1ezhaustion
of green
manure
under
Dratecilon
of branch-
wood.

Fycees of
the present
expansive
system.

Ttis difficult to understand the deficiency of potash in the 4th
sample. The nitrogen and phosphonic acid are prabably about
sverage for this kind of manure  Samples Nos. 1 and 2 were origin-
slly of similar class to sample No. 4. They were, I imagine, supenior
in quality origimally to No. 4. No. t sample (taken in handfals
from many trees) is by no means exhausted 14 months after applica-
tion, and it may be mferred from this that the gardener’s methods of
application and of protecting the manure from surface wash and
heayy rainfall by a covering of branch-wood and leaves are successhul
in practice. From personal observation, I can say that the branch-
wood, a full year after beng first put on, is sufficient to break the
force of heavy downpours of rain, and when first put on or afterwards
allows the rainfall to percolate through the manure to feed the plants,
Itis suggested in the papers by one officer that the gardeners should
use the feaf-sheaths of the supdri palm (Areca Catechu, Linn.,)
feaves as & protection for the manure instead of the branch-wood
now used. The leaf-sheaths are all required for another purpose
in the garden cconomy, and 1n any case the manure does not (as
Mr. Davidson pomnts out) need a water-proof. It needs protection
and neceds also to soak up the raintall, as s falls m a fair and reason-
able way.

g No. 2 sample was taken in the same way as No. 1 in handfuls
from above the roots of manytrees. The samples were taken two
months after application. No, z contains less sand than No. 1 for
obvious reasons, and probably its original manurial elements had
been since applicanon utilized to considerable extent, as the trees
and plants were in active growth.  The garden soil and the manure
were quite moist, and there had been rather abnormal heavy rain-
fall some little time before the samples were taken. These are
conditions which would help the plants to utiltze the manurial
ingredients quickly. The sample No.3from dry leaves usedas
litter under cattle 18 quite as good as might be expecied. It has
about half the manunal value of good cattle dung manure, The
owner considered it was poor stuff. The high percentage of sand is

noticeable,
10. There is no doubt that the present system of manuring in the
K4nara Gardens is ful in practice, prowded the gard: are

allowed to use t sufficient quantity the hinds of forest produce
which they prefer, The system of manuring is expensive, even

P. 811-20.
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though the materials are got free, and the destruction caused to
forest growth is enormous, Under the circumstances, it would, I
think, be most advisable to test by experiment whether available
concentrated manures, such as castor cake or safllower cake, could
take the place of a portion of the manure now used, These cakes can
be imported from DhirwAr at reasonable rates into the disirict.
Castor cake is less valuabie manunally than safllower cake,
and is dearer. In the Gardens of Bassem, with heavy ramfall
in light soil, castor cake is fally used. Itss ious 10 {nsect
life, and if used 1n the Kénara gardens there would probably be less
damage done by grubs and borers, which certainly do considerable
damage to the garden plants and trees now.

1. I append hereto analyses by Dr. Leathor of samples of four
descriptions of soils which are sufficiently described in the appended
tabular statement :—

eegacsttexrn, 6] oo srom e |
.. Solt from
. new extens
- . %100 of an
- old garden,

Lime (CaO) total .
Magnesia = (MgO}
total . . .
Alkalies tatal .
Potash total .
Potash {K,0} available|
Phosphornic acd
(P,0,) total
Phosphoric acd
available . .
Nitrogen total ,
Nitne acad  (as
Nitrates} .

‘014

w1y ‘0005 | 0015
20 ‘09 18

Nl Nil. | ‘o3

12. Or. Leather says the samples are all deficient in ime phosphonie
acid and more or less 50 1 available potash I should, as & matter of
fact, class them as agriculturally poor, but in my extended notes re.
garding the garden cultivation I remarked that 1t does not mateer
much whether the garden so)l 15 naturally fertile or not, because (he
sield of the crops 15 mostly affected by the qualig and quantity of
manure given,  As regards the soil it must be of such consistence that

P, 811.20,
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FERTSR mossture that hittle or no irrigation 18 required in the fair season. All

Concelusion,

the samples submitted to Dr. Leather possessed these desirable
qualties. Tt has already been shown that the leaves and twigs
used by the cultvators are rich in potash and alsoin mitrogen, in
which the soils are decidedly deficient. It has also been shown that
the trampling of the leaves under cattle and the absorption of the
excreta patticularly, if the cattle are partially fed on cake, improves
the resnltant manure in phosphates. Dr, Leather has not separately
estimated the amount of lime in the manures, but he shows that the
soils are deficient n this important ingredient, Ihave already stated
that the ma##i tree when burnt leaves an ash rich in lime, or, accord.
ing to local opimon, 1t yields ekunam. The cultivators are specially
anxious to be allowed to take the leaves and twigs of this tree. If the
manure applied to the trees in the Kénara gardens was mixed, as in
common agricultural practice, freely with the soil, then the soilin old-
established gardens would probably be richer in manurial ingredients
than new soil.

13 I conclude from =2 study of Dr. Leather’s analyss that the
system of manuning, as pracuised in the gardens of Kénara,1s as
nght 1n theory and practice as it well can be, provided the manure as
it accumulates in the pits 1s subjected m the least possible degree to
the wasteful wash of the heavy Kénara ranfall.

Lo
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- NATURE, VALUE axo UTILISATION or ALKALI LANDS,

. E. W. HuiLaano, Esq, Director of the Agricultural Experiment Stattys,
-wege of California, U. S. 4. With a Prefatory Note and Appendix by The Editnr.

In October 189s, the Director, Royal Gardens, Kew, very kindly
furmished the Reporter on Economic Products with a copy of a paper
by Messrs, E. W. Hilgard and R H. Loughbridge on * The Distribu-
tion of the Saits in Alkali Soils” being Bulletin No. 108 of the
Agricultural Experiment Station, University of California, published
in August 1895.

That paper was, with the authority of the Government of India,
reproduced 1n Z%e Agriculiural Ledger, No 1 of 1896.

The Board of Revenue, Madras, have now drawn attentiontoa
fuller statement of the opimon of Protessor E. W. Hilgard as pub-
lished in Bulletin of the Agncultural Experiment Station of the Univer.
sity of California, No. 128, which nasissued in 1900. The first 21 pages
of the new Bulletin had, however, appeared in the Year-Book of the
United States Department of Agncuiture for 1895, and has thus very
possibly been seen by most of the readers of The Agricullural Ledger.

At the suggestion of the Board of Revenue, Madras, it 1s, there-
fore, proposed to review here very briefly Professor Hilgard’s revised
paper on this subject 50 as to bring out the interesting additional
particulars 1hat have = possible beanng on the Indian problem of
Reh efflorescence, in amplification of what has been already published
in The Agricultural Ledger, No. 1 of 1896,

R. 67-70.
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REH. The Nature, Value and Utilisation
DISTRIBY- -

TAI&}{J oF OX rir DISTRIBUTION OF ALKALI LANDS (pp. #-5).
\i‘rﬁgg “In looking over a rainfall map of the globe,” says Professor

Hilgard, * we see that a very considerable portion of the earth's
surface has deficient rainfall, the latter term being commonly meant
to imply any annual average less than 20 inches (500 millimetres).
The and region thus defined includes in North America, most of
the country lying west of the one hundredth mendian up to the
Cascade Mountans, and northward beyond the line of the United
States ; southward, 1t reaches far into Mexico, ineluding especially
the Mexican plateau. In South America it includes nearly 4ll the
Pacific Slope (Peru and Chile) south to Araucania; and eastward of
the Andes, the greater portion of the plains of Western Brazil and
Argentina  In Europe only a small portion of the Medtterranean border
1s included ; but the entire African coast-belt opposite, with the Saharan
and Libyan deserts, Egypt and Arabiz, are included therein as well
2s a considerable portion of South Afnica.  Asa Minor, Syria (with
Palestine), Mesopotamra, Persia, and North-Western India up to the
Ganges, and northwards, the great plains or steppes of Central Asia,
eastward to Mongolia and Western China, fall into the same category ;
as does also a large portion of the Australian Centinent,

« Over these vast areas alkali lands occur toa greater or Jess extent,
the exceptions being the mountain regions and adjacent lands on the
side exposed to prevailing oceanic winds. It will, therefore, be seen
that the problem of the utlisation of alkali lands for agriculture is
not of local interest only, butis of world-wide importance. It will
also be noted that many of the countries referred to are those in which
the most ancient cuilisations have existed in the past, but which at
present, with few exceptions, are occupied by semi-civiised people
only  Itis doubtless from this cause that the nature of alkali lands
Tas until now been so lutle understood that even their essential dis-
tinctness from the sea-border lands has been but lately recognised in
full. Moreover, the great intrinsic feriility of these lands has been

very little appreciated, their repellant aspect causing them to be
generally considered as waste lands,

“This aspect is essentially due to their natural vegetafion being
in most cases confined to plants useless to man, commonly designated
as “saline vegetation * of which but lutle is usually relished by caltle,

R. 67-70.
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Notable exceptions to this rule occur in Australia and Africa, where
the *salt-bushes’ of the former and the *karroo’ vegetation of the
latter form valuable pasture grounds. Apart from these, however,
the efforts to find for these lands, while in their natural condition,
culture plants generally acceptable, or at least profitable, outside of
forage crops, have not been very successful.”

Professor Hilgard here illustrates by actual statistical returns and
maps (very sumilar to those already given in Z%e Agriculiural Ledger,
No. 1 of 1896, pages 4a, 44, 4¢), the following subjects, z7z., “How
Plants are Injured by Alkali,” ¢ The Effects of Irngation,” «* Deter-
mination of the Distribution of the Alkali Salts,” and ** Composition
of Alkali Salts,” and thereafter gives the following—

GENERAL CONCLUSIOXNS (pp. 13-14).
“Summing up the conclusions from the foregoing observations and
considerations we find that—

(1) “The amount of soluble salts in alkali soils is usually limited ,
they are not ordiarily supplied in indefinite quantities from
the bottom water below These salis have essentially
been formed by weathering in the soil layer itself,

{2) “The salts ordinarily move up and down within the upper
4 or 5 feet of the soil and sub-scil, following the move-
ment of the moisture; descending in the rany season to
the limit of the annual moistening as a maximum and then

or not d as surface
may demand. At the end of the dry season i untilled
irrigated land, practically the entire mass of salls may
be within 6 or 8 inches of the surface.

(3) “ The mjury to vegetation is caused mamly, sometimes
wholly, within a few inches of the surface, by the
corrosion of the bark, usually near the root crown
This corrosion is strongest when carbonate of soda
(salsoda) forms a large proportion of the salts, the
soda then also dissolves the vegetable mould, and causes
blackish spots in the soil, popularly known as blach
alkall,

(4) “The injury caused by carbonate of soda is aggravated by
its action in puddling the soil 50 as to cause it to Jose itc
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DISTRIED- -

’S\l&?{‘ o O~ rur DISTRIBUTION 0¥ ALKALI LANDS (pp. 4-5).
‘5»{:7:135 “In Jooking over a rainfall map of the globe,” says Professor

Hilgard, *“we see that a very considerable portion of the earth’s
surface has deficient ramfall, the latter term being commonly meant
to imply any annual average less than zo inches (500 millimetres).
The and region thus defined inciudes in North America, mostof
the country lying west of the one hundredth mendian up to the
Cascade Mountains, and northward beyond the line of the United
States ; southward, st reaches far into Mexico, including especiatly
the Mewmcan plateau. In South Americast includes neasly all the
Pacific Slope (Peru and Chile) south to Araucania; and eastward of
the Andes, the greater portion of the plams of Western Brazif and
Argentiva In Europe only a small portion of the Mediterranean border
is meluded ; but the entire African coast-belt opposite, with the Szharan
and Libyan deserts, Egypt and Arabis, are included thereln as well
a5 a considerable portion of South Africa.  Asia Minor, Syria (with
Palesnre), Mesopotarma, Persia, and Nosth-Western India up to the
Ganges, and northwards, the great plains or steppes of Central Asia,
eastward to Mongohia and Western China, fall into the same category ;
as does also a large portion of the Australian Centinent,

“ Over these vast areas alkali lands occur toa greater or fess extent,
the exceptions beng the mountain regions and adjacent lands on the
side exposed to prevailing oceanic winds It will, therefore, be seen
that the problem of the ulisation of alkali lands for agriculturess
not of local interest only, butis of world-wide importance. It wmil
also be noted that many of the countries referred fo are those in which
the most ancient chiilisations have existed in the past, but which at
present, with few exceptions, are occupied by semi-civilised people
oulv. Itis doubtless from this cause that the nature of alkali lands
has unul now been so Jittle understood that even their essential dis-
tinctness from the sea-border lands has been but lately recognised in
full. Moreover, the great intnnsic fertility of these lands has been
very luttle appreciated, their repellant aspect cansing them o be
generally considered as waste lands.

“This aspect is essentially due to their natural vegetation being
in most eases confined to plants useless 10 man, commoniy designated
ay ‘saline vegetation ’ of which but litle is nsually selished by ealile,
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Notable exceptions to this rule occur in Australiz and Africa, where
the “salt-bushes’ of the former and the ¢ karroo’ vegetation of the
latter form valuable pasture grounds. Apart from these, however,
the efforts to find_for these lands, while in their natural condition,
culture plants generally acceptable, ot at least profitable, outside of
fbrage crops, have not been very successful.”

Professor Hilgard here ilustrates by actual statistical returns and
maps (very similar to those already gven in Z%e Agriculinral Ledger,
No. 1 of 1896, pages 4a, 4, 4¢), the following subjects, 272, “How
Plants are Injured by Alkaly,” ¢ The Effects of Irrigation,” ¢ Deter-
mination of the Distnibution of the Alkali Salts,” and ¢ Composition
of Alkali Salts,” and thereafter gives the following—

GENERAL CONCLUSIONS (pp. 13-14),
“Summing up the conclusions from the foregoing observations and
considerations we find that—

(1) *“The amount of soluble salts in alkali soils is usually limited ,
they are not ordinanly supplied in indefinite quantities from
the bottomi water below. These salts have essentially
been formed by weathermg in the soil layer itself,

{2) “The salts ordinanly move up and down withmn the upper
4 or 5 feet of the sol and sub-sotf, following the moye-
ment of the moisture, descending n the rainy season to
the limit of the annual moistening as a maximum and then
re-ascending or not according as surface evaporaton
may demand. At the end of the dry season in untilleq
irrigated land, practically the entire mass of salis may
be within 6 or 8 inches of the surface,

(3) " The injury to vegetation is caused mainly, sometimes
wholly, within a few inches of the surface, by the
corrosion of the bark, usaally near the root crown,
This corrosion is strongest when carbonate of soda
(salsoda) forms a large proportion of the salts; the

soda then also dissolves the vegetable mould, and causes K

blackish spots in the soil, popularly known as blacl
atkali.

(4) “The injury caused by carbonate of soda is aggrav.,
its action in puddling the s0il 50510 va

s vy
10 lose ¢
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Wi
veclsiming
pay’?

flaky condition, rendering it almost or quite untillatle.
It also tends to form in the depths of the soil lajer a
toogh hard pan, impervious to water, which yields to
neither plough, pxck nor crowbar, and renders drainage
and leach ible, Its p is easly as-
certzined by means of a pointed steel-sounding rod.

(5) *“Whle aikal lands share, with other soils of the arid region,
the advantage of unasually high percentages of plant-
food n the msoluble form, they also contain alongside
of the noxious salts comsiderable amounts of water-
soluble plant-food. When, therefore, the action of the
noxions salts is done away with, they should be profasely
and lastingly productive; particularly as they are always
naturally hat moist in g1 of the attrac~
tion of moisture by the salts, and are, therefore, less
fuable to injury from drought than the same soils when
free from alkali.”

Professor Hilgard, in the pages that here follow in his revised
paper up to page 22, deals with the < Utilisation and Reclamation of
Alkali Lands,” ¢ Chemical Remedies,” " Removal of Salt from the
Seil 7 and with the answers to the question “ Will st pay to Reclaim
Alkali Lands,” The Professor’s views on these vanous topics have,
for the present purpose, been sufficiently indicuted by pages 2-7 of
The Agrienlinral Ledger, No.1 of 1896, Batibe final conclusion
on the topic of whether or not it will pay to reclaum alkal lands may
be here given, since it leads up very naturally to the subject of the
crops suitable as agents of reclamation r—

“Tt does not of course follow that alkali lands are good lands
for farmers of Limited means to sewle upon. Onthe contrary, like
most other business enterprises they require a certain amount of
capital and lapse of time to render them producuve. They are not,
thesefore, & proper investment for farmers or settlers of small means

dependent on annual crops for their hivelibood and unsble to bring
1o bear upon these sors the proper means for their reclamation ;
unless indeed, local conditions shonld enable them to use success~
Fully some of the crops specally adapted to alkali Jands.”

As explamed above, the new materia] which Professor Hllgard has
given to the public may be saidto be bis remarks on the crops
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snitable for alksli lands, namely, pages 22 to 46 of the new repost.
Many of the plants mentioned on these pages are either unknown to
Indsan cul or quite ited to Indian i Sull the
general contention would not be fully shown were these omitted.

I propose accordingly to quote the Professor's Temarks in full,
omitting only theinteresting plates which greatly enhance the value
of the original. The cost of reproduction would, hewever, from the
Indian standpoint greatly exceed their value. By way of emphasizing
Professor Hitgard's observauions, T shall then conclude by reviewing
all the available Indian informauon on the wild or cultivated plants
that have a reputation of bemg suitable for reclamaton of reh i
efflorescent soils.
CROPS SUITABLE FOBR ALEALY LANDS (pp. 22-46). |

“As has already been stated, the search for generally avalable
crops that will thnve in strong unreclaimed alkali fand has not thus
far been very successful, Itis true that cattle wall mbble alkall
grass (Distichlis spicata), but will soon leave st for any dry feed
that may be within reach. The same is true of sll the flesky plants
that grow on the stronger alkal lands aud are known under the
general designation of alkali weeds. When stock unaccustomed to
itare forced by hunger to feed on such vegetation 10 any considerable
extent, disordered digestion is apt to result; which in such ranges,
however, is often ¢ d by feeding on ie or astnngent
anudotes, sechay the gray sage-brush, and the more or less resinous
herbage of plants of the sunfiower family, In the Great Basin region
Jying between the Slerra Nevada and the front zapge of the Rocky
Mountains, there are, aside from the grasses, numerous herbaceons
and shrubby plants that afford valuable pasturage for stock, and
some of these grow on moderately sirong alkali land ; the same is
true in Califorme. Itis guite possible that some 0f these will be
found to lend th Ives to ready propagation for cultare purp
&5 well as they do for re-stocking the ranges. But thus far none have
found wider acceptance, probably because their stuff branches and
upright habit render them inconvenient to handle. It will require
more extended experience and experiment before any of these can be
definutely adopted by farmers,

« Experience in California indicates that in the more southerly
portion of the and region the unpalatable native plants mAze T“
2 adtely
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Unlke the salt-bushes it is, therefore, & formidable weed | (SROES o
15 not wanted ; but as, according to our determinations, it | I}EQRIH

much as §2,000 pounds of salts per acre, even when 41,000
is common salt, it is likely to be useful in many cases, parti-
as an admixture to a salt-hush diet for stock, the more asat
w0t absorb as much salt as the latter. Owing to the rooting
*f the stems, it is not as convenient to handle as the semi-
1ta salt-bush, nor, probably, will 1t yield as much fodder in a

n., It seems best adapted to pasturage,
* Another forage plant which it may hereafter pay to propagate
icially on strong alkali land is the tussock-grass (Sporobolus
-oides). Indicating as it usually does when growing naturally,
nd too strongly mmpregnated to be teclaimable at this time, but
seing eaten freely by stock, 1t seems worth while to count 1t among
the possible pasture grasses for land too strongly alkaline to bear
ordtnary crops. Its seed can be abundantly gathered inits mative

habitats indicated below,

AMOUNT or SALTS COMPATIBLE witd ORDINARY
CROPS.

Since the amount of alkali that reaches the surface layer is largely
dependent upon the varying condutions of rainfail or irngation and
surface evaporation, it is difficult to foresee to what extent that accu-
mulation may go, unless we know the total amount of salts present
that may be called into action. This can be ascertammed by a summa-
tion of the results obtained, but more readily by the exammnation of
one sample representing the average of the entire soil column of 4
feet. . By calculating the figures so obtamned to an acre of ground, we
can at least approximate the limits wathin or beyond which crops will
succeed or perish,

. Grasses.— Applying this procedure to the cases mvestigated at
\the Tulare sub-station, and estimating the weight of the soil per acre-
foot at 4,000,005 pounds, we find for the land on which Jarley refused
to grow the figures 32,480 pounds of total salts per acre, cotresponding
10 0:203 per cent.; while for the land on which barley gave a full
crop ne find 25,440 pounds, equivalent to o'159 per cent. for the
whole soil column of 4 feet. - It thus sppears that for barley the
> of tolerance lie between the above two figures, which might, of

». have been,obtained equally well from an a\em!g)e ﬁ\lr;x‘g\l; f‘
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CROPS generally replaced, even on the ranges, by one or more Speci
* SUITABLE 3 . 1 o secommended by
Iy NORTH Australian salt bushes (Atriplex spp.), long ag .

Baron von Musller of Melbourne ; of which one (A. semibaqcata)
has proved eminently adapted to the chmate and soi} of ?allfcl:’f“;
and 15 readily ez.en by all kinds of stock. The facility with Wfltd
it1s propagated, 1ts quick development, the large amount l?f ﬂel
yielded on a given area, even in the strongest alkali land ordnmny'
found, ard its thin flexible stems, permitting it to be handled very
much like alfalfa (Medicago sativa), seem to commendit specially
10 the farmer's consideration wherever the climate will permit of 1t
use Its resistance to severe cold weather has not yet been adequftely
tested, It 1s probable that other species, now also under trial, W'l”
equally justify the recommendation given them by the emunent botanist
who first brought them into public notce as promising forage plants.
Most of the species have an uvpright, shrubby habit, which adapts
them rather to browsing than to useas a forage crop. Among the
best, next to the semibaccata, are the species leptocarpa_ ‘and
halimoides, the former somewhat similar 10 habit to the semibac-
cata, but not so rapid a grower.”

«1t1s to be noted that since the salt-bushes take up nearly one~
fifth of their dry weight of ash ingredients, largely common salt, the
complete removal from the land of a five-ton crop of salt-bush hay

" will take away nearly a ton of the Alkah salts peracre. (Analyses

made atthe California Station show 19*37 per cent. of ash n the air-
dry matter of Australian salt-bush. Analyses of Russian thistle
(Salsola Kali zar, Tragus) have been reported showing over 20 per
cent. of ash in dry matter), This will in the course of some years be
quite sufficient to reduce materially the saline contents of the land,
and, will frequently render possible the culture of ordinary <rops,
*“Next to the salt-bushes the Chilian plant Modiola decumbens
(now commonly known as * modiola simply), of the mallow family,
deserves attention  Accidentally introduced as a weed with other
seeds, by the Keror County Land Company at Balersfield, 1t attracted
attention by its persistence on alkali lands, and by the observation
that cattle ate it freely, It was then grown on a larger scale, and
found to make acceptable pasture where alfalfa counld notbe grown
on account of alkali. It is a trailing plant with medium-sized round-

Ye h‘:\liage, and roots freely at the joints where they touch the
Asc,

given to the puvu
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of these. It must be bered that in more 1 ed sandy | LIMIT OF
lands than those 1n which these tests were made, the above figures [FORVARIOUS

for tolerance would probably be increased by 3o per cent. or more.

“Doubtless some of the indigenous grasses of the mtenor plateau
region and the great plains east of the Rocky Mountains, such as
the buffalo and grama grasses, as well as several of the wheat grasses
(Agropyron) and bunch grasses (Festuca, Poa, Stipa, etc.)
will prose resistant to larger proportions of alkali than the meadow
and pasture grasses of the regions of summer rains

« Legumes.—Both the natural growth of alkah lands and experi-
mental tests seem to show that this entire family (peas, beans, clavers,
etc.) are among the more sensitive and least available Wherever
black alkali exssts, while fairly tolerant of the white {neutral) salts.
Apparently 2 very lule salsoda suffices to destroy the tubercle-
forming organisms that are 5o 1mportant a medium  of mitrogen-nutri-
tion in these plants, alfalfy, with its hard, stout and long tap root,
seems to resist best of all these plants exceping the melilots  Asa
general thing, tap-rooted plants, when once established, resist best,
for the obvious reason that the main mass of their feeding roots
reaches below the danger level. Another favounng condition, already
alluded to, is heavy follage and consequent shadmg of the ground ;
alfalfa bappens to combire both of these advantages, There has
been some difficulty in obtaming a full stand of alfalfan the portion
of the Chinp tract contaiung from 4,0c0 to 6,000 paunds of alkali
salts per acre, but once oblaned 1t has done very well. The only
other plant of this fam:ly that succeeds well on this land and even
{at Tunlare) on soil considerably stronger (probably between 20.000
and 30,0co pounds) are the two melilots, Melilotus indica and alba;
the latter (the Bokhara clover) is a forage plant of no mean value in
maosst cli but d in its wse in California
because of the very high aroma it deselopes, especially in alkali lands,
6 that stock will eat only limited amounts, except when intermixed
with other forage, such as the salt.bushes. The yellow melilotis
highly recommended by the Arizona station asa green manure plant
for winter growth; butin this state itisa semmer-growing plant
only, and is refused by stock, Very few plams belonging to this
family are naturally found on alkali linds, and sttempts to grow them,

even where only gliuber saltis present, have been but very moderately
R, 67-70.
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LIMIT OF the 4-foot column by making a single analysis, It should be noted

SALINITY
FOR VARIOUS]
CROPS

that in this case a full crop of barley was grown even whea the alkali
consisted of fully one half of the noxious carbonate of soda, proving
that it is not necessary in every case to neutralise the ensive amount
of that salt by means of gypsum, which in the present case would
have required about 93 tons of gypsum per acte—a prohbitory ex-
penditure,

“ Rye appears to be about like barley inits tolerance of alkali
salts; while wheat is somewhat more sensitive, In fact the saperficial
rootmg and fine fibrous roots ot thetrue grasses render them, asa
whole, rather sensttive to alkal salts, yet there are a number of the
perennial kinds whose thick roots and deeper rooting render them
measurably resistant.  Aside from (he alkali grass proper (Distichlis),
the so-calted rye-grass of the North-West (Elymus condensatus)
is probably, next to the tussock-grass, the most resistant species
among the wild grasses. Its southern form, with several others not
positively 1dentified, occupy largely the milder alkali lands of Southern
California, such as the low lands near Chino, producing choice sugar
beets on a close-textured silty loam,

«While maize is rather sensitive, and fails on even slightly alkaline
lands, Egyptian corn and other sorghums, rooting somewhat deeper,
and having stout roots do well on mild alkah soils of the white class,
The same 2ppears to be true of some of the stout-rooted millets, such
as barnyard grass { Panicum Crus-galli), of which the variety (?)
muticum s reported to succeed in neatral alkali land. Une of the
most successful grasses on the light alkali Jands near Chino, where
most of the commonly culuvated kinds fail, was a near relative of
the barnyard grass, the Eleusine Coracana, which produces heavy
crops of a mullet-like grain much relished by poultry and also by
stock, This grass has succeeded all over the ground whose alkali
content ranges up to 12,0co pounds per acre, Next to this, in point
of success, were the pear] millet {Pennisetum typhoideum) and
teosinte, Hungarian brome grass, and Japanese millet, on land con-
taining aboat 9,000 pounds of salts per acre. The lohums, including
the darnel (‘California cheat’ Lolium temulentum) and the
Australien and Itzliznray (‘rye’) grasses Lolium perenne, suc-

ceed fairly on land containing as much as 6,000 pounds of (whie)
'g‘l‘»tf.. Most other cultivated grasses failed conspicuously alongside
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of these. It must be remembered that in more loose-textured sandy | LIMIT oF
lands than those m which these tests were made, the above figures [FOR YARIOUS

for tolerance would probably be increased by 30 per cent. or more.

“ Doubtless some of the indigenous grasses of the interior platean
region and the great plans east of the Rocky Mountams, such as
the buffalo and grama grasses, as well as several of the wheat grasses
{Agropyron) and bunch grasses {Festuca, Poa, Stipa, etc)
will proe resistant to larger proportions of alkali than the meadow
and pasture grasses of the regions of summer rams.

« Leguntes.—Both the natural growth of alkali lands and experi-
ental tests seem to show that this entire family (peas, beans, clovers,
are among the more sensitive and least avalable wherever
alkal exists, while fairly tolerant of the white (neutral) salts.
ently a very linle salsoda suffices to destroy the tubercle-
orgamsms that are so important a medium  of nitrogen-nutri-
~wan these plants, alfalfy, with its hard, stout and long tap root,
seems to resist best of all these plants excepting the melilots  Asa
general thing, tap-rooted plants, when once established, resist best,
for the obvious reason that the main mass of their feeding roots
reaches below the danger level. Another favouring conditian, already
alluded to, is heavy foliage and consequent shadmg of the ground ;
alfalfa happens to combire both of these advantages. There has
been some difficulty in obtaining a full stand of alfalfain the portion
of the Chino tract contaiming from 4,0c010 6,000 pounds of alkali
salts per acre, but once obianed ithas done very well. The only
other plant of this fam:ly that succeeds well on this land and even
{at 1a'zre) on sonl considerably stronger (probably between z0.000
and 30,0c0 pounds) are the two mellots, Melilotus indica and alba;
the latter (the Bokhara clover) is a forage plant of no mean value jn
moist chimates, but somewhat restricted in s wse in California
because of the very high aroma it deselopes, especially in alkali lands,
50 that stack will eat only limited amounts, except when intermixed
with other forage, such as the salt-bushes The yellow mellotis
highly recommended by the Arizona station asa grcen manure plant
for winter growth; butin this state itisa sammer-growing plant

only, and is refused by stock. Very few plants belonging to this

family are naturally found on alkali lands, and aitempts to grow them,
even where only glaber saltis present, have been but very moderately
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Lur or, successful.  The salts seem to retard or even prevent the formation
FORYARIous)  of the tubercles useful for nitrogen absarption : and for most of the
legumes the hmit of full success seems o lie between 3,000 and
4,000 pounds to the acre.
cstian « Teeds.—~Like the legumes, wild plants of the mustard family

Root erops.

are rare on alkall lands ; and correspondingly, the cultivated mustard,
kale, rape, etc., fail even on land quite weak i glkali,  Their hmit
of tolerance seems to lie near 4,000 to §,000 pounds per acre of
even whte salts.

« Several of the harduest of the native ¢alkali weeds’ belong to
the sunflower famidy, and the common wild sunflowers {Helianthus
californicus and H. anguus) are common on lands pretty strongly
alkahine, Correspondingly, the ¢ Jerusalem artichoke,” itself a sune
flower, is among the available crops on moderately strong alkali
sails ; and $0, doubtless, are other members of the same relation-
ship not yet tested, such as the true artichoke, salaify, etc.  Chicory,
belonging to the same famuily, yelded roots at the rate of 12 tons
peracre on land on the Chino tract containing about §,000 pounds
of salts per acre.

« Root Crops.—It scems to be generally teae that rost crops
suffer 1n quality, however saisfactory may be the quantity harvested
on lands neh in salts, and especually in chloride (common salt)
It was noted at the Tulare sub-station that the tubers of the artichoke
were inchned to be ‘squashy * 1n the stronger alkali land, and failed
1o keep well ; the same was true of potatoes, which were very watety ;
eud alse of turmups and carrots. It is a fact well known m Europe,
that potatoes manured with kainit (chlondes of potassium and
sodium) are unfit for the manufacture of starch, and sre generally
of infertor qualty  But this is found not 1o be the case when, instead
of the chloride, the sulphate is nsed; hence the advice often
repeated by this station, that farmers desinng to use potash fertilisers
should call for the *high-grade sulphate’ mstead of the cheaper
hamit, shich adds to the injunious salts already so commonly present
in California lowland sols

“The comman beet (inclading the mangel-wurzel} is known to
sncceed well on saline seashore lands, and it maintains its reputation
on alkali lands also.  Being specaally tolerant of common salt it may
be grown where other crops fail on this account; but the roots so
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grown are strongly charged with common salt, and have, as is well
knewn, been used for the purpose of removing excess of the
same from marsh lands. Such roots are wholly unfit for sugar-
making,

“Tt is quite otherwise with glauber salt (sodium salphate) ; and
as this is usually predomnant in alkali lands, either before or after
the gypsum treatment, this fact 1s of great importance, for 1t permyts
of the successful growing of the sugar beet, as has been abundamly
proved at the Chino ranch, where land containmg as much as 12,0c0
pounds of salts, mostly this compound, has yielded roots of very
high grade both as to sugar percentage and purity,

“ Asparagus 1s another crop which bears considerable amounts of
common salt as well as glauber salt , but not of salsoda, which must
first be transformed by the use of gypsum.

* Rhubarb was a conspicuous falure m even the weak alkali lands
of the Chino tract.

“Textile Plants.— Japanese hemp seemed to have & hard stry, ggle
with the alkah while young, but at the end of the season stood 8 feet
high. The ramie plant, also, will bear moderately strong alkali, appa-
rently somewhat over 12,000 pounds per acte. Flax has not been
tested in cultivation; but its wide distribution all over the States of
Oregon and Washington would seem to mdicate that it is not very
sensitive. Another textile plant, the Indian mallow (Abutilon
avicennz) was found to fail on the Chino alkali soil.

« Grapevines.—Vitis vinifera is qute tolerant of white or
neutral alkal salts, and will resist even a moderate amount of the
black solong as no hardpan 1s allowed to form. At the Tulare
sub-staticn, it was found that grapevines did well in sandy land con-
tamning 35,230 pounds of alkali salts, of which one half was glauber
salt, 9,640 pounds carbonate of soda, 7,550 pounds common salt, and
760 pounds mtrate of soda. They were badly distressed where,
of a total of 37,020 pounds of alkali salts, 25,620 pounds was car.
bonate of soda; while, where the vines had died out, there was
found a total of 73,930 pounds, with 37,280 pounds of carbonyte,
‘The European vine, then, is considerably more resistant of alkal
even in its worst (black) form, than barley and rje; and it seems
Iikely that the native grapevines of the Pacific Coast, Californjca
and Arizonica, would resist cven better; a point still under
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Lt oF #Experience, however, has shown that vines rapidly succumb

ALINITY
O VARIgUS
cRops.
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when by excessive irmgation the bottom water is allosed to mise,
increasing the amount of alkali sslis near the surface and shallowmg
the sonl at their disposal. Such overarngation has been a fruiiul
cause of mjury to vinevards m the Fresno region, and would doubts
less, if pracuised, hill most of the vines at Tulare sub-station which
are now flounshing. In such cases sometimes the formation of
hardpan is followed by that of a concentrated alkaline solation
abave i, strong enongh 1o corrode the roots themselves, and not only
kifling the vines, but rendening the land unfit for any sgrculturat
wse whatsoever, The swampmg of alksh lands, whether of the
black or white kind is not only fatal to their present productiveness,
but, on accaunt of the strong chemical action thus induced, greatly
jeopardises thew future usefulness. Many costly invesiments in
orchards and vineyards have thus been rendered unproductive, or
hase even become a totel loss,

4 Clirwcs Trees. - These ate on the whole sather sensitive to
alkalt. especially whele young : so that 1t 1s ofien difficult to obuina
stand esen when later on, the feedmg roots descend beyond the reach
of injury. In the close-textured lands of Chino, young trees hardly
marntamzd Ife with more than 5,000 ponnds of total salts. Common
salt seems to be parncularly injumous; near Ruverside, full-grown
trees pentshed ender the influence of hottom water containing or23
per cent. o 146 grains of salt per gallon, which impregnated the
ground ; corresponding 1o shout 9,000 pounds per acre sn four fees *

“Inthe saudy loam fands near Corona, trees exght years old
saffered severely when by sogation with alkali water the alkali
content of the land reached 11,000 pounds per acre;at snother
potut in the game region, twa representative trees were selected for
comparisen, five rows apart on Jand absolutely identicsl; one of
these setamed its leaves, though suffering, the other was completely
leafless. The leaching of the alkali ta the depth of 4 fest gave the
following results, calculated 1o pounds per acre

Sulphates.  Carbonates. Chlondes.  Torar.

Poor tree . 4,720 1,630 2,520 8020
Better tree « 420 2,360 720 7,200
# Here it is app Iy the excess of salt to which the

diffierence is dus, and this despite the higher content of carbonate
of soda 1n the soil bearing the better tree.
R. 67-70.
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“On the other hand, at the Tulare sub-station, orange trees
{sour stock) maintain vigorous growth and good bearng in a very
sandy tract which to the depth of 7 feet showed an aggregate content
of 26,840 pounds of salts (or z2,780 to 4 feet depth); but which is
never irrigated. The salts in this case consist wholly of suiphate
and cardonate of soda 1n the ratio of 54 t0 42, implying the presence
of nearly 12,000 pounds of salsoda within reach of the tree-roots;
yet in the absence of common salt, no perceptible injury or even
stress upon the trees has been noted,

“In view of these facts, it seems that common salt is the portion
of alkali by far most injurious to citrus trees, and great care should
be taken 1n the use of irngation waters 10 exclude those charged with
common salt, also to aveid locating citrus orcnards where common
salt pre-exists in the land

¢ Deciduous Orchard Trees.—Of these, strangely enough,
the almond seems to resist best. The peach1s more sensiuve, the
apricot does fairly, Plum trees as such are nearly as resistant
as peaches, but sometimes suddenly begin to fail when beginning to
bear ; the froit appears normal on the outside for 2 time, but the pit
fails to form, being sometimes flattened out like 2 piece of paste-
board ; and the fruit fails to mature. Apples are rather sensitive ;
pears considerably less so, doing well even when the outside bark
around the root crown is blackened by the alkali. The olive is
quite resistant ; the fig less so. The English walnut resents even
2 slight taint of black alkali, but is fairly tolerant of *white’ salts,
83 is sliown in the peculiarly suitable light losm soils on the lower
Santa Clara River in Ventura County.

“ Figures for the limuts of alkal: tolerance 1n the case of the
decidunus orchard trees have not jet been closely determined, owing
to the difficulties inherent in the differences of root penetration in
the several soifs and localities  On the tenacre tract near Chino,

herefore, on a rather close-t d soil, apple trees have done very
well on land containing one-fourth of one per cent. of ¢white*
salts, or between 10,000 and 11,000 pounds per acre.

“Témber and Shade Trees,—Of trees suitable for alkah
lands, two native ones call for menton. One is the Calfornia
white or valley cak (Quercus lobata), which forms a dense forest
of large trees on the delta lands of the Kaweah River in California,

SALINITY
‘FOR YARIDUS
CROPS,

Orchard
tress.

Troes,

and is found scatteringly all over the San Joaquin Valley,

R. 67-70
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LM OF Unfortunately this tree does not supply timber valuable for aught but

SALINITY
mm vmxaus

firewood or fence posts, being quite brittle, The native cotton woods,
while somewhat retarded and dwarfed in their growth wm strong
alkals, are quite tolerant of the winte salts, especially of glauber sl

“Qf other trees, Platanus orientalis, the onental plane or
sycamore, and the black locust, have proved the most resistant 1 the
atkalx lands of the San Joaquin Valley, and the former being a very
destrable shade tree, it should be widely used throughout the regions
where alkalt prevails more or less  The silantus is about equally
resistant, and but for the ew odour of ita flowets, deseries strong
commendation. Of the encalypts, the narrow-leaved Eucalyptus
amygdalina (one of the ‘red gums’) seems to be least sensitive,
and 10 some cases has grown as raptdly as anywhere, E. rostrata,
as well as the pimk-flowered variety of E. sideroxylon are now
domng about as well a3 the amygdalina at Tulare where at first they
seemed to suffer. The common blue gum, E. globuius, 15 much
more sensitive.

" Of the acacias the tallgrowng A, melanoxylon (‘black
acacia’) resists pretty stwong alkaly, even on suff sail; as can be seen
at Tulare and Bakersfield, where there are trees nearly two festin
diamerer. The beautiful A, lophantha {Albizzia) has in plant
ings made along the San Joaqun Valiey Rairoad shown consider-
able resistance kewsse ; but it 1s quite sensive to frost,

“QOne of the * Austialian pines,” Casuarina equisetifolia, was
transplanted experimentally on station grounds of the Vafley Railroad
from the Chuco forestry sub-station, and a number are growming very
wellin alkali fands, This treess credned by Maiden with bang
tolezant of *ssline so1l.’ Doubtless many others of the Casuarina
tribe wilt be fornd similarly resistant,

«Of Eastern trees, the clms have done faicly well, but the tulip
tree, the hndan, the Enghsh oak, and most other trees of the Atlantic
States, became stunted  Among those doing fairly well 15 the honey
locust, but tts thorns and mperfect shade renderit not very desirable.

“The Cablorma maple (Acer macrophyllum) and box elder
(Negundo californica) have done fawly well 1 the hghter alkali
tands at Tulxre.

“ A most yemarkably alkali-resistant shrubor small tree isthe
pretty Koelreuteria paniculata, which at Tulue is growing in
some of the strongest atkale sort of the tract.  Unfortunately it is

67-70.
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available mainly for ornamental’ purposes; its wood, while small, is | IRRIGATION
very hard and makes excellent fuel. SALINE

IRRIGATION wirm SALINE WATERS.

It would hardly seem necessary to emphasize specially the danger
incurred 1n irrigation with waters contamning unusual amounts of
soluble salts ; since ordinary common sense clearly mdicates the

of i g the saline of soils already charged
wuh xhem by the evapotation, year after year, of large masses of
saline water. Yet experience has shown that the eagerness to utilise
for irrigation whatever water happens to be convenient to good lands
often overcomes both that sense and the warning given by the pub-
lished analyses of such waters. Without specifying localities, it may
be said that great injury has already been dore in California by the |
disregard of obviously needful caution in this respect  The very slight
taste possessed by glauber salt and salsoda does not adequately mnda-
cate their presence even when in injurious amounts ; so that frequently
a chemical test of the waters is the only definite guide. A few
general rules, however, will help to enable the 1rrigator ta determine
whether or not such examination is called for.

“It may be taken for granted that tke waters of all lakes kaving no
regular oulflow art anfit for segular irrgation use;smee they must
needs contaif alt the accumulations of salts from the secular evapora-
tion of the waters that flow into them.

‘“The plates anpexed® exhibit the cultaral results of several years’
imigation with the waters of Lake Elainore, Ruerside County, as
compared with the growth of orange irees on the same land, but
irrigated with artestan water, Lake Elsmore 15 fed by the San
Jacinto River and 1 wet years sometmes overflows for a few weeks
into Temescal Creek. Thus sty saline content varies somewhat, from
about 8o to over 100 grains per gallon, of salts contuming three-Giths
of common salt and onefifth each of glauber salt and carbonate of
soda. The latter, as already stated, tends to form a hardpan in the
sub-soil, and such hardpan was actually formed where the water was
used ; and afterwards prevented its proper penetration, so that the
trees suffered from drymess of their lower soots, while damaged by
the alkali salts near the surface. As mentioned before, experience

clsenhere has shown that citrus trees are especially sensitne to
common salt,

# Not reproduced,
R. 67-70.
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“The investigations made by the Station have, moreover, shown
that sside from the frequentiy saline character of the well and even
the arteman waters of the petroleum-bearing region of the Swutein
the coast ranges, the streams of that region, especally the smaller
ones, are sometimes too strongly charged with ‘alkali’ (in this
case largely the suiphates of soda and magnesia)to be smtable
eher for rngation or domestie use. Toward the end of the dry
season, even the larger streams of the Southern coast ranges, with
thesr immushed fow, semetimes show an excess of salts. This seams
also to bewrue of the San Jacinto River which feeds Elsinore Lake.

“The waters flowing from the Sierra Madre, south of the Teha
chapi range, are throughout of excellent quality for wmigation pur-
poses; as are all those flowng from the Sierra Nevada, The same
is true of the artesan waters of the valley of Sonthern California,
from Los Angeles east to Redlands, and of all the deepar borings of
the Antelope Valley

“In the Great Valley, the artesian waters vary greatly in quality,
Those of Kera and Tutare counties are mostly good, sometimes
excepionally so, as w the case of the water-supply of Tulare cuy. It
is onlv the shallower banngs, near the borders of Tulare Lake, that
some waters strongly charged with carbomate of soda or other salts
bave been found From Fresno and Merced we have few data as
yet, but it seems that north of 2 hne drawn from North-Eastern Stan-
1slaws 212 Tracy to Pomt of Timber, sabine waters, sometimes sccoms
panied by some gas, occar at certarn levels. But the deep wells bored
ak Stockton and Sacramento, and nosthward, have good potable water,

“Limits of Saline Contents.—Unfortunately itis not easy to
give absolute rules mregard to the exact figures that constitute an
excess of s2lts for ungation purposes, since not only the composi-
ton of the salts, but alsp the nature of the land to be irrigaed, and
the frequency of ngation required, must be 1aken inte consideration,

“Broadly speaking, the extreme hmits of mmneral content usually
assigned for potable waters, ez, 40 grains per galion, also applies
to irrigation waters, Vet sometmes happens that all or most of
the solid content is grpsum and epsom sali ; when only & large excess
of the latter would constitute a bar to smigation nse.  When, on the
contrary, a lavge proportion of the solids consists of carbonate
of soda or of common salt, even 2 amaller proportion of salts than

R. 67+70.
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40 grains might preclude its regnlar use, depending upon the nature
of the soil to be irrigated. Tor, ina clay loam, or a heavy ndobe
not only do the salts accumulate nearer to the surface, but the sub.
dramage being slow and imperfect (unless under-deuned), it
becomes difficult or impossible to wash out the salme accumulations
from time to time as is feasible in sandy lands.  In these, morcover,
as already stated, the allali never becomes as concentrated near the
surface as in heavier soils Agam where Zardpan cxists i sandy
land saline jrmgation-water soon saturates the sml mass above it
with salts,* During the two dry scasons just past saline waters have
frequently been used, lly, in order to save trees threatened
with death from drought, The Station has even advised that this
should be done, with the proviso that #ie salts so fnfrodnced must be
washed 1nio the sub-drainageby heaty irrigation, whenever practies
able, even if the same saline water should have to be used for the
purpose. For few such waters are sufficiently strong to injure vege-
tation until concentrated By evaporafion ; as can be seen from the
vegetauon growing close to the marging of alkaline lakes, with its
roots immersed in the water.

The irngator can determine for himself whether or not his water.
supply is of doubtful ck , by evap a tablespoonful, or
more, in a clean silver spoon (avoiding bothng), If the dry residue
should form simply a thin, powdery-looking film on the pohished metal
he may be assured that the water 1s all right.  If, on the other land,
an cbvious saline crust should remain, which will redissolve, In wates,
he should either have an analysis made, or use the water in sucha
manner as to remove the accumulated salts from ume 1o ime by
washing them mto the sub-drainage, 1f the nature of the soil permits,
A very abundant wse of such waters 13 then preferable to a sparing one
but the user should assure himself that 1t really peneirates, for other.
wise, especially in case much cart of sodais present, a dense
Lardpan may be formed that will allow the trees to perivh from
drought despute all \hc. water running in the irmgation furrows, A
pomted steel probe, three-sixteenths of an inch square, provided witly a
cross handle, like & band auger, ought to be ameng the tools of every
farmer for such tests of his subsoil.  No farmer inthe ang region
can afford to be ignorant ofthe na‘ure of the substrata witlun which
the bulk of the roots of fus crops must vegetate,
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RECLATMABLE axp IRRECLAIMABLE ALKALI
LANDS a5 DISTINGUISHHED sy TAEIR NATURAL
VEGLTATION.

“While, as shown above, the ndaptation or nen-adaptation of
particalar alkali lsnds to certain cultures may be determined by
samphng the soll and subjecting the leachings to chemical analyss,
itas obviously desrable that some other means, if possible, aualable
1o the farmer himself should be found to determine the reclamatility
and adaptation of such lands for general or speciad cultures.

“The natural plant growth scems to afford such means, both asre-
gards the quahty and quantty of the salne ingredients, The most
superficial observation shows that certain plants indicate extremely
strong alkak lands where they occupy the ground alone ; others indi-
cate pre-emunemtly the presence of common salt; the presence or
absence of still others form defimte or probable indications of reclaim-
abalwy of non-racl Many such ch ssuie plants are well
knovn 10 and teadily zecognised by the farmers of the alkal: districls.
* Alkals weeds ave commenly tatked about atmost everywhere ; but the
meaning of this term = re., the hind of plant designated thereby—
varies materaily from place to place accordng to chuwate as well as
to the quantity of the soif.  Yet if these charactenstc plants could be
definitely observed, described and named, while also ascertaining the
amount and hind of alkal they indicate 48 existing 1 the land, hsts
could be formed for the several distrcts, which would indicate, n g
manner telgble to the farmer hunself, the kind and degree of
impregnation with which he would haveto dealin the reclamauon

work, thus enabling him to go 10 work on the baus of his onn )udg‘
raept, without previous reference to this Station.

“The carrying ‘out of such & plan nvolves, cbviously, & very large
amount of botamwal as well as chemical work, which cannot be
agasarglished within 4 few seasons , and i view of the wide difference
in the vegetation of the several allals regions of the State the same
work will have to be repeated to a certawn extent 1n each of these
regions. The object to be achered 15, however, of sach high practi-
cal smportance~—an importance not remotely appreciated as yet by
those not famaliat with the enormous extent of atherwise desstable
lands in this State that are wore or Jess tunted  with alkati—~as to des
serve the expenditure npom it of o large amount of wotk us promptly
as possible.

R. 67-70.
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«The extreme limitation of funds under which the Agricultural '{&g{f&!}
College, together with the University as & whole, has been suffering Agy?sﬁmgs

for some years past, has thus far Testncted the scope of researches VEGETATION.
very closely both geographically and otherwise. It is hoped thatin
the future, a close comparison of the native vegetation with the chemi-
cal determination of the quantity and kind of alkali corresponding
to certain plants, or groups of plants, natusally occurring on the
land, may enable us to come to a sufficiently close estimate of the
nature and capabilities of the latter from the natwe vegetation alone,
or with the aid of test plants purposely grown. But before entering
upon this complex problem, it has been thought best to determine,
first of all, what lands may for present econoraic conditions be con-
sidered irvecluimable becanse their improvement would involve an
expense out of proportion with present land values  So far 85 large
areas are concerned, this may probably be considered to be the case
when tile under dranage 1s required in order to wash out the salts;
while of course smaller tracts, which interrupt the cultivation of
fields, may frequently justfy the laying of 2 few dramlines required
to render them cultivable with the rest of the land.

«“ As stated 1n the report of this Station for 1895-97, the field work
of this investigation, both botanical and n the collection of the
corresponding soil samples, has been done by Mr. doseph Burtt
Davy, Assistant Botamst to the Station, who also supplies the notes
accompanying the same ; while the laboratory work forthe deter-
mination of the amounts and Kinds of salis present in the several
cases has beefi carried out by Professor R. H, Loughridge

*“The plants hereinafter mentioned are then to be understood as
indicating, whenever they ocenpy the ground as an abtindant and
quu"un!grawlln that such land is wrreclaimable for ordinary crops,
urless underdsaned for the purpose of washing out surplus saits.
The occurrence merely of scattered, more or less stunted Individuals
of these plants, while a sure indication of the presence of alkal sglts
does not necessarily show that the land is irreclaimable.

“The plants which may best serve as sach indicators 1n California
are the following :—

Tussock-grass (Sporobolus airoides, Zerr). laan
Greasewood (Sarcobatus vermiculatus, Torr). ore
Dwarf Samphire (Salicornia subter 1is, Parith, and other

species),

Y Fae
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T00NSE Bushy Samphire (Allenrolfea occidentalis, 0. XAtze., better
ARPHEIR known as Halostachys occidentalis, S, Was.).
VEGETATION Salt-wort (Suaeda torreyana, S. Wass, and S. sufirutescens,
S Tats).
Alkali-heath (Frankenia grandifolia zar. campestris, 4.
Gray).
Cressa (Cressa cretica zar, truxillensis, Ckossy).
Tussoch-grass—so called because it grows inlarge clumps
or tussochs (Sporobolus airoides, Zorr).
52?;&\3135 “The three sets of samples of Tussock-grass soil which have

been analysed show that the total amount of all salts present 1s in
no case less than 49,000 pounds per acre, to a depth of four feet,
and that it sometimes reaches the extraordmanly high figure of
499,0co pounds. Of these amounts the neutral salts (glauber salt
and common salt) are usually m the heaviest proportion (glauber
salt, 19,600 to 323,000 pounds per acre; common salt, 3,500 to
172,800) , thecorrosive salsoda varying from 3,000 to 44,c00 pounds.
Tussock-grass apparently cannot persist i ground which is penodi-
cally flooded. This fact is of special importance because it1s an
acceptable forage for stock.

« Tussock-grass 1s a prevalent alkali-indi in the hot arid
portions of the mterior, from the Upper San Joaquin Valley, the
Mojave Desert, and southward ; also through Southern Nevada and
Utah as far east as Kansas and Nebraska. Inthe San Joaquin
Valley we have not found 1t further north than the Tulare plains,
although East of the Sierra it occurs near Reno. Goville observes
that in the Death Valley region ¢it is confined principally to altimdes
below 1,000 metres’ (3,280 feet). Hillman, however, reports 1t
from near Reno, Nevada, atan altitude which cannot be much less
than 4,500 feet.

“ As we have received requests for precise information as to the
localities in which this grass grows, from persons desinng to obtain
seed for tnal, the following list is given: Tulare plans a few miles
south-east of Tulare; a few miles south of Bakersfield; in the
Antelope Valley ; along the road from Rosamond to Lancaster, and
in alhali sinbs about the Leonis Valley between Lancaster and Eliza-
beth Lake, Itisreporied by Coville from Death Valley, Pahrump
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Valley, Resting-Springs Valley, Owens River Valley, and other points| T0Jcpce

inthe desert region south-east of the Sierra Nevada. It is also
recorded from near Barstow and other points in San Bernardino
County ; in dry soils near Los Angeles and from San Diego County.
ar (the trie Gy of the desert region cast
of the Sierra Nevada, and not either of the plants Lnown
under that name in the San Joaquin Falley and in
Southern California, Sarcobatus vermiculatus, Zorr.).

“Through the courteous co-operation of Professgr F. H.
Hillman, Botanist to the Nevada Agricultural Experument Station at
Reno, we have obtained three series of samples of Greasewood soi)
from that vicinity. These samples show that where the Greasewood
shrubs are thinly scattered and stunted in growth, the salt content
per acre to the depth of three feet is about 2,400 pounds, of which
over one half consists of the corrosive carbonates. Where o
Juxuriant growth occurs the total salts per acre vary from 38,000
to 58,500 pounds, with 18,700 pounds of salsoda and g20
to 3,680 poands of commeon salt; the relative percenlage of the
injurious salsoda is thus invanably high. The common salt 1t low
and the neutral glauber salt 1s variable. This plant, therefore,
always indicates the presence of ¢ black alkali’

“ Greasewood is distinctly a plant of the Great Basin, only reach-
ang Califorma in the adjacent counties of Lassen, Alpme, Mono and
Northern Inyo. Itis very abundant on the lower levels of Iloney
Lake Valley,

¢ Dwarf Samplire (Salicornia subterminalis, Parish,
and other species of the {nterior).

“The two or three species of Dwarf Samphire which grow in the
interior valleys of the State are nowhere very abundant in those
portions of the alkah region which we have thus far imesugated
Wherever the spacies do oceur, however, they are confined to such
very strongly saline soils that they may be considercd valuable
indicative plants. \We have as yet only one full set of samples of
Dwarl Samphire soil. This shows the total salt content to amount
10 441,880 pounds per acre in a depth of four feet. The neutral
glauber salt amounts to 314,000 pounds, almost as much asin

VEGETATIOY,

Barcotatyy
vermieuistye,

Saliearnta
Fublarmin

Tussock-grass soil ; common salt up to 125,640 pounds, while the
R. 67-70.
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E%él‘.?ﬁdz salsoda varies from 2,200 t0 12,000. We may consider this plant as
“%%‘r,‘f}&s ndicative of almost the highest percentage of common salt, glauber
VEGETATION | salt and total salts. Iake the preceding species, it indicates  white”

Halostachys
oceldentalls,

saltsin excessive amounts, and a sub-soil too wet for the Australian salt-
bush. Salicornia subterminalis occurs in San Diego, Riverside,
Los Angeles, and Kern Counties, S. herbacea, Z., is reported
from Riverside County, and from the margin of Tehachapi Lake,
Kern County, S, mucronata, Bigelow, occurs in San Diego
County, and a foutth species is found in the Antelope Valley, Los
Angeles County; near Bakersfield, Kern County; and at Byron
Springs, Contta Costa County. These inland spectes all differ mate-
nally in habit and botamcal characters from the one common in
submerged salt marshes along the seashore, but all alike indicate
strongly saline soils.

“ Bushy Samphire (Allenrolfea occidentalis, O. Avze, better
known as Haloschys occidentalis, S. Wass.).

“This plant is locally called greasewood, but as this name fs
much mote commonly used for Sarcobatus vermiculatus, it
seems best to call it ‘bushy sampbire, as it closely resembles
the true samphire (Salicornia)

“ Bushy samphire usually grows in low sinks, in soil which in
winter is excessively wet and in summer becomes a ‘dry bog.
Whenever the plant grows luxuriantly the salt content is invariably
high, the total salts varying from 327,000 per acre, to a depth of three
feet to 494,520 pounds in four feet. The salts consist mainly of
glauber and common salts (2 maximum of about 275,000 pounds of
cach); salsoda varies from 2,360 to 4,800 pounds per acre. The
percentage of common salt and total salts is higher than for any other
plant investigated, and the glauber salt is almost proportionate. The
areas over which this plant grows must, therefore, be considered as
among the most hopeless of alkali lands, for although its salts are
‘white,/ submergence duning wnter precludes the growth of
Australian salt-bush,

* Bushy Samphire is a common plant in alkali soils in the Upper
San Joaquin Valley, around Bakersfield and Delaro; a few stunted
bushes occur near the margin of Tulare Lake, west of Tulare, but at
that pont it appears to be dying out, It also occurs on the cast slope
of Livermore Pass, and in an "alkali sink in a pocket of the hills at
R. 67-70.
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Byron Springs, Contra Costa County., Inthe Death Valley regwn T8 3uncE
the plant appears to be very abund ing an area d AB{;ETI}-iAEP:gS
VEGETATION.

more southern than what appears to be the southerly limit of
Greasewood (Sarcobatus).

“ Salt-worts (Suaeda torreyana, S. Wats., S. suffrutescens,
S. Wats,, and perkaps one other spectes).

“ Samples of Salt-wort soil from Bakersfield, Kern County, and
Byron Springs, Contra Costa County, taken to a depth of cne foot and
three feet, respectively, show that this plant grows luxuriantly in 2
soil containing 130,000 pounds of salts per acre m the first foot, and
with 10,480 pounds of the noxious salsoda, and 39,760 pounds of
common salt 1 three feet; while only & sparse growth is found on
soils containing only 3,700 pounds of salts in three feet. 1t thus
appears to indicate a lower percentage of salsoda than does Grease-

“wood, but 2 higher percentage than Bushy Samphure  Further in-
vestigation is necessary to determine the exact relation of the different

, salts to the growth of the plant, and as to whether carbonates always
occur in large quantity ; but enough data have been gathered to show
that a luxuriant growth of Salt-wort asolp iy laim-
able except at the expense of leaching.

* Staeda torreyana occurs m abundance in certain alkali soils
near Bakersfield, Kern County; in a large alkali sink near Colusa
Junction, Colusa County; in Honey Lake Valley, Lassen County;
Antelope Valley, Kern County , and in the vicinity of San Bernardino,
Coville reports having collected 1t at Lone Pine, Inyo County, The
closely related species, S. suffrutescens, only to be i
by an expert botamst, occurs i abundance in the alkal soils of the
NMojave Desert, Death Vailey, the Tulare plams, and near Bakersfield,
The different species of Salt-wort grow in similar habitats, andtis
probable that the condition of the soil 1s approximately the same for
each species, It thus indicates land that, while not capable of bearing
ordinary crops, will probably allow the Australian salt-bush to succeed,
atleast with the aid of some gypsum.

“Alhali-Heath (Frankenia grandifolia r2r. campestris,
A, Gray).

Suaeds spp.

* Alkali-heath s perhaps the most widely distributed of any of our
Calfornia alkali plants. Its perenmial deep-rooting habit of growth,
. 67-70.
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and flexible, somewhat wiry rootstock, which enables it to persist
even in culuvated ground, render ita valuable plant as an alkali
indicator. The salt content where Alkalr-heath grows luxuriantly is
invariably high, ranging from 64,000 to 282,000 pounds per acre;
salsoda varies from 680 to 19,590 pounds, common salt ranges from
5,000 t0 10,000 pounds.  Such sails would not be benefited by the
application of gypsum, as the salts are already largely in the neutral
state. Of useful plants only Salt-bushes and Tussock-grass are likely
to flourssh n such lands,

“While Alkali-heath is thus one of the most alkali-tolerant plants,
itis at the same time capable of growth with a minimum of salts
(total salts 3,700 pounds, salsoda 680 pounds). Where only a
sparse gmwlh of this plant occurs, therefore, the land should not be

d d until a ch of the soil has been made.

“¢ Alkali-heath 1s found on soils of very varying physical texture
and degrees of moisture ; while on soils of uniform texture and mors-
ture, but differing 1n chemical composition, it vaties with the varying
salt-content.

“ Tt has been found that Australian Salt-bush (Atriplex semi-
baccata) can be successfully grown onthe Colusa County ‘ goose
lands, on soil producing a medium crop of Alkali-heath; it remains
to be shown whetkerit will do equally well on soils producing a
dense and luxuriant growth of the same.

« Alkali-heath is so widely distributed throughout the interior
valleys of Cahforma that it would be superfluous to give 2 list of the
localities in which it occurs. A closely related form is found in salt
marshes along the coast, differing from that of the interior principally
in its much broader leaves,

Cressa (Cressa cretica zar. truxillensis, Choisy).
“Cressa soils show a low percentage of the noxious salsoda,
but comparatively heavy total salts (161,000 to 282,000 pounds per
acre). Common salt vanes from 5,760 to 20,840 pounds per acre
in four feet, The maximum is lower than in the case of Alkali
heath, but Cressa seems to be much more closely restrcted to
strong alkal than does the former species. Cressa appears to be
as widely distnbuted through the interior valleys of the State as
Alkali-heath. It is a cosmopoluan plant, occurring as its name
indicates, on the Jonian Isles, as well as in North Africa, Syria, and
1n other and countries of the world,
R. 67-70.
{ 76 )
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of Alkali Lands. (E. W. Hilgard)

¢ RELATIVE TOLERANCE OF THE DIFFERENT
SPECIES,

“ In order to determine the relative nature of the soils character-
ised by each of the above-named plants, M. Davy has prepared the
following table, in which the column marked opfimum shows, as
nearly as possible with our present knowledge of the subject, the
condition of the 5011 where each species grows in about equal Juxuri-
ance. For Salt-wort and Dwarf Samphires we have not yet been
able to obtain as thoroughly characteristic soil samples as could be
desired, but we hope to be able to do so during the eoming season.

* It must be und d that the optir ind the condi-
tion under which the plant has been found at its greatest Iusun-
ance—where it is evidently ‘at home’—; whereas the maximum
and minimum have sometimes been obtained where the plants

were more or less stunted in growth and sparingly scattered over
the ground,

¢ Tqble showsi, DL opt and Mini; of
Salts tolerated by each of the several Allall Plants,

PouNDs PER ACRE

Optimum, | Maximum. | Mumimum.
Total Salts,
Bushy Samphlure o
**| 49452 494,520 135,060
Duwarf Samphires + . .| aaidse | aqrise | 4irese
R 60

Alkaliheath . . ., { 22;:200} 499,010 2,720
Cressa » - . . . 281,960 281,960 161,160
Saltsworls . 4 . .| 130000 153,020 3,720
Greasewood . N . . 58,560 58,560 2,400
Tussock-grass . . . 49,000 499,040 49,000

Carbonates (Salsoda).
Tussock-grass . N . 23,000 44,460 3040
Alaliheath, o f CE0Y g0 680
Greasewood . . . . 18,720 18,720 1,280
Dwarf Samphires . B 12,120 12,120 2,200
%alt-worts . . . . 10,480 12,120 1,120
ressa . PN 5440 5440 680
Bushy Samphxre . . . 4:800 4,800 1,500

carl:o‘”"s plant grows with tqunl luxuriance in soils containing enly 650 pounds of

R. 67-70.
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and flexible, somewhat wiry rootstock, which enables it to persist
even in cultivated ground, rendersta valuable plant as an alkali
indicator. The salt content where Alkali-heath grows luxuriantly is
mvanably high, ranging from 64,000 to 282,000 pounds per acre;
salsoda varies from 680 to 19,590 pounds; common salt ranges from
5,000 to 10,000 pounds. Such soils would not be benefited by the
application of gypsum, as the salts are already largely ;n the neutral
state. Of useful plants only Salt-bushes and Tussock-grass are likely
to flounish in such lands.

“\While Alkali-heath is thus one of the most alkali-tolerant plants,
itis at the same time capable of growth with a mimmum of salts
(total salls 3,700 pounds, salsoda 680 pounds). Where only 2
sparse growth of this plant occurs, therefore, the land should not be
condemned until a chemical examination of the soil has been made.

¢ Alkali-heath is found on soils of very varying physical texture
and degrees of moisture , while on soils of umform texture and mois-
ture, but diffening n chemical composition, it vanes with the varying
salt-content.

It has been found that Australian Salt-bush (Atriplex semi-
baccata) can be successfully grown onthe .Colusa County ¢ goose
lands,” on soil producing a medsum crop of Alkali-heath ; it remains
to be shown whetker it will do equally well on soils producing a
dense and luxuriant growth of the same,

“ Alkali-heath 15 so widely distributed throughout the intenior
valleys of California that it would be superfluous to give a list of the
localities in which it occurs, A closely related form 1s found in salt
marshes along the coast, differing from that of the interior principally
in its much broader leaves,

Cresse (Cressa cretica rar. truxillensis, Choity),
“Cressa soils show a low percentage of the noxious salsoda,
but comparatively heavy total salts (161,000 to 282,000 pounds per
acre). Common sglt varies from §,760 to 20,840 pounds per acre
in four feet. The maximum is lower than in the case of Alkalis
heath, but Cressa seems to be much more closely restricted to
strong alkali than does the former species. Cressa appears to be
as widely distributed through the interior valleys of the State as
Alkali-heath. It is a cosmopolitan plant, occurring as its mame
indicates, on the Ionian Isles, as well as in North Africa, Syria, and
n other and coentries of the world,
R. 67-70.
(76 )
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of Alkali Laods, (£, W. Hilgavd)

¢« RELATIVE TOLERANCE OF THE DIFFERENT
SPICIES.

“In order to determine the relative nature of the soils character-
ised by each of the above-named plants, Mr. Davy has prepared the
following table, in which the column marked opfimum shows, as
nearly as possible with our present knowledge of the subject, the
condition of the soil where each species grows i about equal luxun-
ance. For Salt-wort and Dwarf Samphires we bave not yet been
able to obtain as thoroughly characteristic soil samples as could be
desired, but we hope to be able to do 50 during the coming season,

“ It must be und d that the oplir di the condi-
tion under which the plant has been found at its greatest luxuri-
ance—where 1t 15 ewidently ‘at home’'—; whereas the mazimum
and mummum have sometimes been obtained where the plants

were more or less stunted in growth and sparingly scattered over
the ground,

“ Table sh Opt: s and Minimumn of
Salts toIe;'uted by each of the ssveral All.ali Plants,

POUNDS PER ACRE

Optiwnum, | Maximum, | Mmimam.
Tatal Salts.

Bushy Samphire

. . . 494,520 494,520 135,060
Dwarf Samphices + . .| 451880 | 431880 et
Alkali-heath . ., Jf 281,960
Cressa . { guaedl T | e
Salt-worls 2819 e 161,160

Greasewood o 130,000 153,020 3,720

t
&
@
-3
o

58,560 2,

Tussock-grass 49,000 499.240 49:383
Carbonates (Salsoda).

Tussock-grass . . A 23,000 44,460 3,040
Alisliheaty, .. [£2IFY g0 65
Greasenood . . . 18,720 18,720 1,280
Dwarf Samph.res . . . 12,120 12,120 2,200
Sah-wons . . 10,480 12,120 1,120

. . . . 440 o 6
Bushy Samphxre . . . i,ﬁoo i:t‘i‘go ,522

[
mrbo‘ln‘!;;s Plant grows with cqunl luxurianee in soils containing only 680 pounds of

R. 67-70.
( 727) 770
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TOLERANCE | ¢¢ Tqble showing Maxinium, optlmum, and Minimum of

SALINITY IN | Salts, ete.~ contd.

CHARACTER-

CALIFORNIA PoyNDS PER ACRE

PLANTS,
Optimum Mmmum.'( Minimum.
Chlorides (Common Salt).
Bushy Samphire . . 212,080 275,160 56,800
Dwarf Samphires . . 125640 125,640 125,640
Salt-worts  » . . 30,760 52,900 1,040
Cressa , . . . zo,Sgo 20,840 5,760
1o,180
Alkali-heath . - . { 5’750} 212,080 1,040
Tussock-grass . . . 6,200 172,800 3530
Greasewood » . . . 3.6%0 3,682 160
Sulphates (Glauber Salt)
Dwarf Samphires . . . 314,040 314,040 314040
Bushy Samphire . . - 277:640 277,640 50,080
Cressa . . . . . 275,520 275,520 134,880
Alkali-heath o .. { ’75'5“} 323:200 1,560
34,530

Salt-worts . . . 44,160 104,040 1,560
Greasewood . . . 36,160 36,160 960
Tussock-grass . . . 19,640 323,200 19,640

“ In these tables the sequence of the different plants has been
arranged so that in each case the species having the highest optimum
comes at the head of the list, Arranged in this way the tables
show that Where these plants grow in luxunance they may be con-
sidered i ive of the following —_

“Total Salt Indicators.—The Samphires, Alkali-heath and
Cressa are all indicative of excessive total salts. Salt-wort, Grease-
wood, and Tussock-grass indicate much lower salt-content; indeedl
the mammum of the two latter plants (Greasewood and Tussock-
grass) indicate much lower total salt-content; indeed the maximam
of the two latter plants (Greasewood and Tussock-grass) is so low
that the application of gypsum (land-plaster) would i some cases
(eg. the T kg lands near Bak d) zender the soil
adapted to the caltivation of Modiola and Australiag Salt-bush.

« Satsoda I »~It is noticeable that.the relative position
of the different species in the col of opti and
is more uniform in the salsoda table than in any other ; and whether

R. 67-70.
( 78 )
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| m————— .

we arrange the sequence of the plants according to the optimum or | ToLERAXCE
to the masimum, the same relative position is maintained. This is ™ Eﬁ‘.‘;{{-}
in complete accord with what our knowledge of the effect of salsods
on vegetable life would lead us to expect; being by far the most
injunions of the alkali salts, the range of tolerance is much smaller,
and the limits are much more clearly defined than in the case of lh;
other salts,

« Lugunant growths of Tussock-grass and Greasewood are invarj-
ably indicative of high percentages of carbonates, but in such cases
the total salt percentage is sometimes so low that the application of
gypsum (land-plaster) would render the land fit for the cultivation of
Modiola or even Australian Salt-bush, as noted above, It must
be borne m mind, however, that where Tussock-grass grows
but sparsely, the total salt-content may reach 499,000 pounds, an
amount rendenmg the land utterly worthless for agricultaral pur-
poses unless the surplus salts can be removed.

« Alkali-heath cannot be taken as an accurate guage of the salsoda
content as it grows with equal luxunance on soils containing, respec.
tively, 680 and 19,590 pounds to the acre, of this salt.

«The Samphires and Salt-worts are relatively low down in the
carbonate table, and may be taken to indicate a comparatively low
percentage of “black alkali.”

« Neutral-Salt Indicators,—The Samphires and Salt-worty
head the neutral salt tables, and are reliable indicators of excessively
high percentages both of glauber salt and of common salt. Salt-wory
comes next to Samphire in the common-salt table, but is not quite
such a good guide to the glauber salt,

«Lyzuriant growths of Alkali-heath, Greasewood, and Tussock.
grass indicate low percentages of the neutral salts, but these plants
will sometimes tolerate (in a sparse state of growth) very high
percentages.”

C
CALTFOR
Yl
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TOLERFANCB . 4 Table showing Maximum, Optimum, and Minimum of

SALINITY IN Salts, etc.- contd.

GHARACTER-

ulfxsi;réguu PounDs PER ACRE

PLANTS
Optimum. | Mawmum.- | Minimum.
Chlonides (Common Salt).
Bushy Samphire . . 212,080 275,160 56,800
Dwarf Samphires « . . 125,640 125,640 125,640
Salt-worts . . . 39,760 52,900 1,040
Cressa . . . . zo,&éa 20,840 5760
. 10,180
Alkali-heath ., . . . { 5,760} 212,080 1,040
Tussock-grass - . . 6,200 172,800 3530
Greasewood « . . . 3,6%0 2,680 160
Sulphates (Glauber Salt)
Dwarf Samphires . . . 314,040 314,040 314,040
Bushy Samphire . . 277,640 277,640 50,080
Cressa . . . . . 275,520 275,520 134,880
- 275,520

Alkali-heath o . . { 34,530} 323,200 1,560
Salt-worts . . . . 44,160 103,040 1,560
Greasewood . . . . 36,160 36,160 960
Tussock-grass . . . 19,640 323,200 19,630

“ In these tables the sequence of the different plants has been
arranged so that in each case the species having the highest optimum
comes at the head of the list. Arranged in this way the tables
show that where these plants grow in quunance they may be con-
sidered i of the following —

“Total Salt Indicators.—The Samphires, Alkali-heath and
Cressa are all indicative of excessive total salts. Salt-wort, Grease-
wood, and Tussock-grass indicate much lower salt-content; indeed'
the maximum of the two latter plants (Greasewood and Tussock-
grass) indicate youch lower total salt-content; indeed the maximum
of the iwo latter plants (Greasewood and Tussock-grass) is so low
that the application of gypsum (land-plaster) would i some cases
(rg. the Tussock-grass lands near Bakersfield) render the soil
adapted to the caltivation of Modiola and Australian Salt-bush,

« Sal; I It is (bl that the relative posilion
of the different species in the col! of and
is more uniform in the salsoda table than in :m) other ; and whether

R. 67-70.
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Aristida setacea, Resz.
Atriplex nummularia,
Lindl,

Calotropis gigantea, R. Br.

C. procera, R. Br

Canavalia obtusifolia,
DC.

Capparis aphylla, Rosk,

C. spinosa, Linn,

Casuarina  equisetifolia,
Forst,

Cenchrus catharticus, Del.

C. montana, Nees.

Eleusine mgyptiaca, Pers.

E flagellifera, Mees.

E. scindica, Duthie.

Elionurus hirsutus,
DMunro.
Indigofera sp.
Hydrophylax  maritima,
Linn,

Ipomeea biloba, Forst.

Jatropha Curcas, Linsx,

J- glandulifera, Roxs,

Launea pinatifida, Cass.

Melanocenchris royleana,
Nees.

Opuntia Dillenii, Z/ow,

Pandanus odoratissimus,
Willd,

Pennisetum cenchroides,
Rick.

Perotia latifolia, A:.

Pupalia orbiculata, Wight,

Saccharum ciliare, Andery,

Salvadora oleoides, Dene,

S. persica, Linn.

Spinifex squarrosus, Ziny,

Sporobolus orientalis,
Kunth,

‘Tamarix gallica, Zins,

Zizyphus  nummularia,

CW.§ A
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All communieations regarding THE AGRICULTURAL LEDGER should
be addressed to the Editor, Dr. George Watt, Reporter on Economic
Products to the Government of India, Calcutta.

The objects of this publicaﬁon {as already stated) are to Gradual{y
dev:lop 2nd perfect our knowledge of Indian Agricultural and Economic.

Questions. Contributions or corrections and additions will thercfore be
most welcome,

In order to preserve a necessary relation to the various Departments
of Government, contributions will be classified and numbered under ?cnnin
stries. Thus, for example, papers on Veterinary subjects will be rcglstc'rcd
under the Veterinary Series; those on Forestry in the Forest Scries.

_Papers of more direct Agricultural or Industrial interest will be gmn!prd
3ccording as the products dealt with belong to the Vegetable of ,:\mmnl
.Kingdom. In alike manner, contributions on Mineral and Metallic sub-
Jects will be registered under the Mineral Serics.[

JE S —

a Thus sheet ang the title-page may be removed when the subject-matter is filed in fts proper place,
“ording to the Jetter and number shown at the bottom of each page,
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The objects of THE AGRICULTURAL LEDGER are i~—

(1) Toprovide information d with agri or with ic products
1n a form which will admut of its ready transfer to ledgers;

(2) To secure the malntenance of uniform ledgers (on the plan of the Dictionary)
1n ali offices concerned in agricultural subjects throughout India, so that
references to ledger entries made in any report or publication may be
readily utihised 1n all offices where ledgers are kept ;

(3} To admit of the circulation, in convenfent form, of information on any subject
connected with agriculture or econorme products to officials or other persons
interested theremn ;

~  {4) To secure a connection between all papers of interest published on subjects
relating to economic products and the official Dictionary of Economic Pro-
ducts With this object the information published in these Ledgers wiil
uniformly be given under the name and number of the Dictionary article
which they more espectally amplify. YWhen the subject deait with has not
been taken up in the Dictionary, the position it very possibly would occupy
in future 1ssues of that work will be assigned tot,

To facilitate the preparation of an mndex to THE AGRICULTURAL LEDGER,
the following arrangements have been made, commencing with
1900 :—

All papers published will be paged, irrespective of subjects, into an annual volume,

The annual paging will be given on the top of the pages. But to permitofa
continuation of the classification 1nto the various series lutherto observed,
2 further folio will be shown at the bottom of the pages  This nill be pres
served throughout each sertes and be continued for several years, until in
fact sufficient matefial in each serees has been accumulated to constitute a
fair sized volume,

At the end of the year a printed index and title page will be issued, for the
annual volume, aiid after a period of, say, five years an index and title page
will be issued for each series. 1t has been found that many persons sub
scribe for acertain series of papers only and do not care to recetve the
others. The new while p ing of the f ion of an
annual volume, will at the same time retan the senal classification,
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DISEASES or SUGAR-CANE v BENGAL.

A Note by LIEUTENART A. T. GAGE, M.A, M.B., B.8C, LM.S., Curator of the
Herbarium, Royal Botanic Gardens, Sibpur. (Reprinted from Bengal
Bulletin  No. 7—1800.) To which is added an Introduction on the
more important Sugar-cane Fungal Diseases of India ard an

Appendix. By THE EDITOR.

INTRODUCTION.

Her late Majesty's Secretary of State for India by Despatch No. 83
(Revenue) of the $th May 1898, farwarded certain communications
from Sir William Thiselton-Dyer, Director of the Royal Gardens, Kew,
on the subject of the sugar-cane disease of, and the remedial measures
pursued in, Barbados and British Guiana. They were submitted to
the Government of Indis for such action as His Excellency might see
fit, but it was added that the Secretary of State desired to be informed
hereafter whether the Inin experts identify the disease met with in
Indir as bang due ., 1e fungus described in connection with
Barbados, and, if sq, the remedial measures recommended
by 8ir Wiltiam ve been or may be tried in India
and with what e

o S. 176-94.

INTRODUC-
TION.
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Acsuéﬁgm Diseases of Sugar-cane in Bengal, N
INTRODUC The Government of India in submitting the above Despatch and

its enclosures to the Oficiating Reporter on Economic Products
(Mr. D. Hooper) desired that an Agriculinral Ledger should be at
once prepared on sugar-cane disease, and that all the information
given 1 the various 1ssues of the Kew Bulletin from July 1893 to
June 1896 on the Barbados disease should be incorporated in it,
together with the reports published by Dr. Bourne regarding the
disease as met with in the Madras canes. By letter No. 19—45-13
of the 18th November 1898, the Government of India submitted
Her late Majesty’s Secretary of State’s Despatch to all Local Govern-
ments and Admimstrations (except Madras) and advised them of the
Agricultural Ledger which, it was explaned, would be found to repub~
lish the relevant information cootained in the Kew Bulletins referred
to by Sir Witliam Thiselton-Dysr.

At the same time the Government of India desired the BMadras
Government to furmsh Mr. Hooper with specimens of the diseased
canes that had been the subject of Dr. Bourne’s special reports.  This
latter circumstance brought the Office of Reporter on Economic
Products mto direct dealings with the Madras authorities, The
Board of Revenue, Madras, have accordingly from time to time
furmshed my office with full particulars of Dr. Bourne’s investigations.
and later with Mr. Barbers opinions, It may be here added
that Mr. Barber having spent several years in the Leeward Islands
(prior to Ins taking up the appomntment of Botanist to the Madras
Government), and while there having devoted considerable time to the
study of the sugar-cane disease on the hiving plant, and subcequently
while in England having given special attention to the study of the
Barbados cane disease, may be regarded as an expert. Indceditis a
fortunate circumstance that India should thus possess a botanst of
great sbility and one who at the same time is conversant with the
various manifestations or phases of this most perplexing and alarming
disease.

It may, perhaps, be of interest in this connection to fornish here
a very brief review of the History of the Chicf Fungal Diseases of
the Sugar-canc as having a beaning on the work sccomplished by
1lie Indian investigators.

1 should like, houwever, to record that T make no profession of
Leing a mycologist and desire to set forth the vanous opinions of the

S. ¥76-94.
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experts who have enquired into this subject from the practical point
of view only. To attempt to criticise these opiniors even when to the
uninitiated they may appear ¢ dictory, would be invidi and
impertinent.

(¢) Dr. Cobb in 1893 published in the New Souts Wales

Agricultural Gazette certain particulars of a sugar-
cane disease which he designated « Cane-Spume.” He
further gives it the scientific name of Mel
(=Strumella) Sacchari,

() About the same time Dr. F, A. F. C. Went had been studying

a disease 1n the Java sugar-canes which he calls “ Pine-
Apple disease,” because of the peculiar smell of the
affected stems, more especially in the early stages of the
disease. He also furnished a scientific deseniption of the
fungus under the name of Thielaviopsis ethaceticus.

() Went very shortly after also described a second disease

of the sugar-cane met with in Java, This, it weuld
appear, causes the leaves to fade and the tissue of the
stems to become stained with peculiar red blotches. He
designated this second disease as “Red Smut” and
gave it the scientiic name of Colletotrichum
falcatum,

(d) Mr. Goorge Masses, a Principal Assistant at Kew, receivedin

1893 from the West Indies certain diseased canes. From
the fact of the disease with which they were infested
appearing on the nind it was called the * Rind fungus of

the West Indies.” The small black pustules seen on the |-

surface of the canes were identified by Masses as corre-
sponding with Cobb’s « Cane Spume.” By cultivating the
spores derived from these pustules Mr, Massee obtained
Micro and Macro-spores and these he accepted as practi-
cally identiesl with Went's Thielaviopsis. Moreover,
Massea succeeded in carrying the cultivation still further
and preduced an Ascigerous stage, These observations
very naturally led him to substitute for the name Melan-

i the more prehensive one of Trichos-
phaeria Sacchari. Accordingly the fungus as
recognised by Masses isa pol)morphous species with
three phases in its life-history,

(1)
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{¢) Shontly after the above ohservations had been recorded it

woutd appear Masses had canes sent hum for examina~
tion §rom Barbudos. These were found 0 be affected
by a root fungal dicease, TFhis Massee ascubed to
Went's Colletotrichum falcatum. In the Xew
Bullein of 1895 Masses further definitely afficms that
Colletotrichum faleatum 1s but another stage 1 the
life~tustory of s species Trichosphaeria Sacchari,

(f) Mr. Barber in 1894 published an accaunt of the root disease

of the sugar~cave of Barbados (Supplemext, Leeward
Klands Guzeptry, from which 1t would appear highly
probable thot that diseast may be quite distinet from
Catletotrichum falcatum, although it may be but a
form of the disease known In Java under the collective
vernaestar name of Sereh.

(&) In the Annals of Botany for 1896 Went criticises Massee's

opapions and refuses 10 behieve that any connection esists
between Melanconium and Thielaviopsis, He
farther repudiates the P of the 1 “of
the root disease or of Colletotrichum falcatum with
Trichasphaeria, untit Masses gives details of the experi-
ments he had performed and which led him to advance
that opinion.

(% and 1) The Armals of Botany {or December 1500 containg o

papers—(h) 3 vindication of Massse’s views by Sip
William Thugellon-Dyer and (1) an account of new and
Coareful Observations in Barbados by Howard, whose
furtber comnbutions may be hoped to settle the main
matters under dispute.  These papers have appeared too
iate for 2 Faller refezence in this place. The discussionis
‘nowever, of more than parely botanica) interest. 15, for
example, Cofletotrichum is not one of the phases of
the polymorphous species Trichosphaeria, the eradica-
tion of these fungt would very possibly bhave to be
plished by iderably different hods. The
of Masses’s opinions is, theretare, 2 connid
atien of the greatest practical importance 10 the sugae~
cane cultivators, Indeed until Masses'® exporiments
have been repested and his opinjons verified, 1 would

&
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venture to suggest that it would seem almast desirable,
in view of the practical considerations of the eradication
of blight, to regard the sugar-cane as hable to at least
the following diseases which may or may not be separate
species :—
2st=The Rind Fungus of the West Indies which it
seems probable may embrace Gobb's “ Cane-
Spume " and Went's Java “Pine Apple Disease,”
in other words be the Trichosphaeria
Sacchari as originally defined by Masses
(= paragraph 5 (¢) above),
2nd —~The “ Red Smut ” of Java, viz,, Colletotrichum
Sacchari of Went (= paragraph 5 (<) above).
3rd.—The “Root-disease " of Barbados and Java—the
latter being the dangerous Sereh of the Dutch
botanists (= paragraph 5 ( /) above).

Dr. Gage’s Note hers follows.

This note embodies the result of examination of specimens of
diseased sugar-cane collected from the vamous districts of Bengal,
where sug is cuitivated, The sp were obtained
through the Director of Land Records and Agriculture, Beng.ﬂ who
considered it desirable to i igate the subject tl At
first the specimens sent were not 1n every case suitable for investi.
gation, very small pieces being sent or fragments which were guite
decayed and mouldy. Accordingly a set of instructions was drawn
up and sent to the Ditector of Land Records and Agriculture for
communication to the officers entrusted with the collection of the
diseased specimens. At the same tme the officers from whose
districts the diseased sp were obtained were t0
furnish what information they could on the following points :

(1) The vernacular name or names of the variety or varieties of
cane sent.

(2) The relative proportion roughly of diseased to healthy canes,

(3) The mode of cultivation practised,

{4) The sort of soil on which the canes are grown,

‘The information obtained on these points is embodied in llus
1eport, 50 far as it bears on the results of examination. The writer of
the report is, however, alone responsible for the results of the exam-

ination of the specimens of cane sent. Personal inspection of the
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sugar-cane-growing districts was not undertaken by the writer, and
this has to be borne in mind in basmg any inference on this report as
10 the kinds and prevalence of sugar-cane disease in Bengal,

For convenience of reference the various distncts of Bengal from
which specimens were obtamed are considered in alphabetical order.

BHAGALPUR.

Danka Subdivision —Fiom this subdwvision diseased speci-
mens were received on two occasions. The first lot of specimens
was reccived with memorandum No, 573 A, dated 14th February
1900. They showed clearly the presence of the fungus Colletotri-
chum falcatum, MFen, the tissues of the cane being permeated by
the hyphe of the fungus, while its distinctive fructifications were
present just above the nodes. No other diseased condition was
detected.

The second lot of specimens was received towards the end of

February. Three varieties were sent bearing the following names ' —
(1) Mandana. (2) Rounda. (3) Pounds
They were said to be diseased in the following proportions respec~
wely .—
(1) Mandaria . . . « 6 per cent. diseased.
(2) Rounda .. . .z »
(2) Poundi . . . .2 »

Practically no information was given regarding the mode of cultiva-
tion. The soil is a sandy clay, manured generally with vegetable ash.

All these varieties of cane showed an appearance quite different
from that presented by a cane typically affected with the fungus
Colletotrichum falcatum, Wens,

On the surface of the cane there was several small circular open-
ings about the size of a large pin head or small shot hole.

The canes were somewhat flatiened, and bad a peculiarly light
sort of feel.  On sphtiing up the canes, the ntenior of each which nas
seen to have been transformed 1nto white tough fibres, with a some-
what silly lustre These fibres were quite isolated, and could be
tom up through the crumbling tissue of the nodes with case and
without brealing. The fibres were in fact the fibrovascular bundles
of the cane, which had become quite separate from one another by
the destruction of the inter-vascular cellular tissue. The cause of this
destruction was not at first evident, but further examination of canes

S. 176-94.
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sent from’other districts and showing the same appearance as the
Banka ones, left no doubt on the matter.

In almost all the other canes showing their interior transformed
into strands of fibre, there were detected in abundance small beetles,
belonging evidently to the genus Dinodarus. These small beetles
wete seen busily occupied in burrowing in all directions through the
cane, and reducing the intervascular tissue to fine powder., They
seemed to be particularly fond of congregating about the nodal
tissue. They were repeatedly seen in the tunnels leadmg from the
“shot holes” on the outside of the cane, Specimens of the beetles
were submutted to MaJor Alcack, §.M.8., Superintendent of the Indian
Museum, for identification, They proved to be new to the entomo-
Yogical collection there, and accordingly were sent to Europe for iden-
ufication, They have been idenufied 2s Dinoderus minutus,
Fabricius,

Owing to the destmctmn of tissues cansed by this Dinoderus
it was practicall possible to obtain pic sections of the
tissues, and consequently it cannot be said definitely whether the
fungus Colletotrichum falcatum, Wens, was present or not
Probably enough it was, but its ive effect was i
compared to the ravages wrought by the beetle.

Supoul subdivision.—Specimens of diseased cane from this
subdsvision, collected in March, were received with memorandum
No. 1436 A, dated 10th Apnl 1g00.

The vernacular name of the variety sent is Chinia, or Zikk, or
Ketari. Ttis grown on a sandy clay soil,

The percentage of diseased cane said to be about 2°5 per cent.

The sp showed precisely the same app as the
second lot of canes sent from the Banka subdivision. Dinodérus
was found burrowing all through the tissues; Colletotrichum
falcatum, JVen/, probably also present, but if so, of quite secondary
importance.

BANKURA.

From this dstrict specimens were received with m:mor:mdum
No. toz1 A. of 19th March 1g900.

The vernacular name of the variety sentis Hhoors, The amount
of disease said to be about 12 per cent,

The presence of Colletotrichum falcatum, IMew, was

DISEASED
CANES
FROM:=—

Bankurs

crvident from the naked.ege appearance of the cane and red patches
S. 176-94.
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in the tissues, and was confirmed by microscopic observation. The
presence of Dinoderus was not noted,

Sadar and Vishnupur subdivisions.—From these subdivi-
sions of the Bankura district canes were received with memorandum
No. 522 A, of oth February 1900. The resnlts of examination
were the same as those aiready given for the canes sent with memo-
randum No, 1021 A,

BEHEEA—E. 1. R.

Specimens of diseased cane from this district were received with”
memorandum No. 868 A. of 7th March 1900. Four varieties were
sent—

(1) Mango sard to be diseased 50 per cent.
{2} Bheorli ” » 75 »
@) RBansahi » o» 50
{4) Katar w »  » 375 =
(1) On examnation Afango showed the characteristic appear-
ance of the destroction of pissues by Dinoderus It
was doubtful if the specimens were affected with the
fungus Colletotrichum faleatum, Hens.
(2) Bhoorl: showed precisely the same appearance as Aango.
(3) Bansahi specimens showed very clearly the presence of
the fungus Colletotrichum falcatum. There was also
shight destruction due to Dinoderus.
(4) Katar.—Of this variety, only a small fragment was sent
and nothing definite was discovered.

BOGRA.
Specimens were received from this district with memorandum
No. 1529 A. of 17th Apn) 1900, They were examined in the usual
way, and the presence of bath the fungus and the beetle was easly

demonstrated.
No report was received from the distnict as to the percentage of

disease, etc.
. BURDWAN,
Specimens teceived with memorandum No. 1843 A, of 25th
May 1952, The vareties of cane sent were named (1) Kunri, (2)
Shamsara, (3) Purt, {3) Kajooli, (5) Dasta.

S, 176-91.
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Disease percentage said to be 25 per cent. Examination showed
all five varieties to be affected with both Colfetotrichum falcatum,
iFent, and with Dinoderus.

Hrulne subdivision.—Two varieties of cane were received
from this snbdivision with memorandom No. 227 A. of 23rd Janvary
1900. Both the vaneties sent were unnamed and undistinguished
in any way. They are here called () and (3)—

(a) Consisted of two small fragments of a greenish yellow-stem-
med variety., They showed httle or no appearance of
disease externally, except a few reddish discoloured
patches on the rind here and there, On secuion, how-
ever, well-marked ted patches were seem, occupying
half or more of the area of the section, and continuous
at places with the discoloured patches on the rind. One
or two large bore holes \vere also seen, shomng where a
geub had bee SLmsed b

branching fre
pearanceof 3.0 . "

{3) Consisted of two small pomons ofa purple-slemmeu vatiety.
They showed the same naked-eye appearanice as the
greemsh yellow-stemmed vanety (a), but on microscopic
examnation hyphie were not detected 1n the sections

examined.
(0} b Sp were received from this
subdtvision with memorandum No 779 A of 3rd March 1900.
They showed the typical and

of disease due to Colletotrichum lalcatum, Unll

DACCA.

Specimens Were received on two occasions from this district, The
first lot accompanied mcmorandnm No. 571 A, of 14th February
1900, On that jon the sp isted of two small pleces
of cane quite dried up and useless for investigation purposes,

The second lot of specimens were received with memerandum
No. 1526 A. of 17th April 1920, and were distinctly better examples,
The cane sent had the various vernacular names of Auck, Ganna

“or Gaudars, K'voshur, efc. The disease percentage said to be from
10 10 20 percent.
On examination hyphx of Colletotrichum falecatum, 1ens,

were found in abundance in the tissues; Dinoderus was also
present but not to any great extent.
S. 176-94.
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in the tissues, and was confirmed by microscopic observation. The
presence of Dinoderus was not noted,

Sadar and YVishnupur subdivisions.—From these subdivi-
sions of the Bankura district canes werg recetved with memorandum
No. 522 A, of gth February 1goo. The results of examination
were the same as those already given for the canes sent with memo-
sandum No, 10zt A,

BEHEEA—E. L R.

Specimens of diseased cane from this district were received with
memorandum No, 868 A, of 7th March 1900.  TFour varieties nere
sent—

(1) Mango said to be diseased 50 per cent.
(2) Bhoorli . . o 75
(3} Bansahi ” ” » 50 »
(43) Katar » » » 375 »

(1) On examination Mango showed the charactenstic appear-
ance of the destruction of tissues by Dinoderus It
was doubtful if the specimens were affected with the
fungus Colletotrichum falcatum, Pens.

(z) Bhoorls showed precisely the same appearance as Mango.

(3) Bansahi specimens showed very clearly the presence of
the fungus Colletotrichum falcatum. There was also
shght destruction due to Dinoderus.

(4) Katar.—Of this vanety, only a smafl fragment was sent
and nothing definite was discovered.

BOGRA.
Speaimens were received from this district with memorandum
No. 1529 A. of 17th Apnl 1900, They were examined in the usual
way, and the presence of both the fungus and the beetle was easily

demonstrated
No report was received from the district as to the percentage of

disease, etc.
- BURDWAN,

Specimens received with memorandum No., 1843 A.of 25th
May .1gzo. The varieties of cane sent were named (1) Kunri, (2)
Shamsara, (3) Puri, (4) Kajosli, (5) Basta.

S. 176-94.
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FARIDPUR.

Specimens from this district were received with memorandum
No. 607 A. of 16th February 1goo. They all showed extensively
the effects of Dinoderus, though the insect itself was not seen,

Colletotrichum faleatum, IWens, was not positively detected.

JAIPUR.
Three varieties of cane were received from the Jaipur Govern.
ment estates with memorandum No. 1435 A. of 1oth Apzil 1903,
‘The three vatieties sent were—

{1} Belati, said to show about 6 per cent. diseased,
(2) Bheula Mukki ,, »  very hitle disease,
(3) Nori » » " ”»

All three varieties showed evidence of baing attacked both by
Colletotrichum falcatum, 7w, and by Dinoderus. On the
variety Bheala Mukhi the characteristic fructifications of Colleto-
trichum falcatum, Wen!, were present.

JESSORE.

gong Four spec of & A canes were
received from this subdivision with memorandum No. .447 A. of
15t February 1900,

Colletotrichum falcatum, Wens, was easily demonstrated in
the sp sent. The p of Dinoderus was not noted,

Jhenida subdivi: From this d a vanety
cane, ¢ Nofa, was received with memorandum No. 1434 A. of 10th
April 1900. The diseased canes said to be about 12 per cent.

The specimens sent were badly destroyed by Dinoderus,

Colletotrichum falcatum, IFens, was not positively demon-
strated,

Narail subdiviston.—Specimens were received from this sul.
division on two occasions, The first lot of specimens were seceived
with memorandum No. 398 A. of 2gth January 1930,

They showed the characteristic appearance of discass duc to
Colletotrichum falcatum, Wens, which was also demonsirated
microscopically.  The canes were cvidently attacked also by
Dinoderus, as a few shot holes were seen, but the chief destruction
in this case was due 40 the fungus,

B 1 "
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DARBHANGA,

Spacimens of diseased cane wete received from this district on
two occasions. The first lot was received with memorandom
No. 1438 A. of 1o0th April 1900  Two varieties were sent—
Reora from Ssran district and Fauli from Darbhanga, 25 per cent,
of the canes 10 Saran were said to be diseased, and from 15 to 25 pet
cent, in Darbhanga,

The excellent report of the Setlement Officer, North Bibar, 4
copy of which panied the speci draws ion to the fact
that the sugar~cane cultivators dread the discase knawn as * 8ilna’
far more than they do the efects of Colletotrichum falcatum,
Went. From the descrption of ‘Pilne’ I have no doubt that
it is due to Dinoderus, which has already been so frequently
referred to

The specimens of cane sent were undonbtedly afiected with
Colletotrichum falcatum, Wen/, but Dinoderus was respon-
sitile for most of the destruction,

The second fot of diseased cane from Darbhanga was received
with memorandum No. 1525 A. of ryth April. The specimens
showed precisely what the first lot did.

DINAJPUR.

Specimens of diseased cane were sent from this district on twa
occasions.  The first Jot was recesved with memorandum No. 730 A.
of 28th February 1900, ‘The canes of this lot showed the charac-
teristic appearance of disease due to Coltetotrichum falcatum
Wernt.  Dinoderus wes nat seen.

‘The second lot of specimens were rectived with metmorandum
No. 1652 A. of 27th April 19co, Five varicties were sent, bearing
the fallowing vernacular names—(1) Mugt, (2) Ssheban, (3) Kherd,
() Aapia, (5) Bamsha, About 5 per cent of each variety was
suid to be diseased.

Al five variees showed mi ic evid of the p
of Colletotrichum fajeatum, Hml, in the tissues, Far more
evident, however, and much more important as a destruclive agent
was Dinoderus, This beetle was present in strength, traveiling
throngh and breaking down the tissues in every direciion, leaving
the fibro-vascular bundles standing out like strands.

© wmf i
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presence of Colletotrichum falcatum, I¥ens, was not definitely
made out.

Jamni subdivision.—From this subdivision specimens were
received on three different occasions

The first lot came with memorandum No, 1433 A. of toth April
1900, Thisincluded three varieties from Jamni itself named—

(1) HMango, ] (2) MManeria,
(3) Rounda.

" 5o per cent. of those varieties were said to be diseased. In
none of these three vareties was the presence of Colletotrichum
falcatum, Wens, positively demonstrated. Dinoderus was, how-
ever, very much in evidence,

From Barbigha police-station three varieties were received at the
same time—

(1) Chinia, | (2) Ketar.
(3) Mango.

All three showed the destrucuve effects of Dinoderus, but
Colletotrichum falcatum was probably ulso present, though
not positively demonstrated.

The second lot of specimens from Jamni subdivision was
receved with memorandum No. 1527 4. of 17th April 1900,

The specimens were sent from Sikandra police-stanon and were
of four kinds—

(1) Sakor Chiniz. 3) Mango.

(2) Maneria. (3) Rounda.
a5 per cent. of the canes were said to be diseased. The results
of i of the wete p Ily the same as those
T Gom exeminahan o e B Wb, The pitiest amoar of des-
truction was caused by Dinoderus, the effects of Colletotrichum
falcatum beng relatively insignificant,

The third lot of specimens were received with memorandum
No. 1528 A. of 17th Apul. The specimens were sent from two
plices—

From Saikpora police-station were sent—

(1) Chima.

| (3} Maneria,
(3) Rounda.

From Chakai outpost, Nawadih, were sent—
(1) Maneris. 1 s

DISEASLD
CANES
FROM :~

Jamn sub.
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82 ’ The Agricultural

SACCHARUM: . N
S‘&gag Diseases of Sugac-cane in Bengal.
DISEASED The second lot of specimens were received with memorandum
FROM,— No, 866 A, of 7th March rgoo.

Two vanieties were sent,—Dkulsundur and Kajli. About 25 per
cent. were sad 10 be diseased. Both varieties showed practically the
same appearance as the canes of the first lot sent.

MIDNAPUR.

Speci were ived from this district with memorandum
No. 1430 A. of roth April 1900,

Four varieties were sent :—

(1) Shamsara. (3} Bhaori,
(2) Bombai. (3) Kajli.

‘The disease percentage was given as 2§,

All four varieties showed the effects of both Colletotrichum
falcatum, Wens, and Dinoderus. It was difficult to determine
which predominated.

Ghatal subdivision. Shkamsara variety of cane was received
from this district with memorandum No. 1531 A of 17th April 1900.

The disease percentage was given as 25. Inthe specimen sent
Colletotrichum falcatum, Went, was demonstrated micros-
copically. The presence or werk of Dinoderus was not noted.

Tamink subdlvision.—The same variety of cane, Skamsara,
was recéived from this subdivision with memorandum No. 1435 A,
of 1cth Apnl 1903,

20 per cent of the canes were said to be diseased.

The speci from this division showed unmistakeable,
evidence of fungal hyphe in the tissues. The real destruction,
however, was due to the presence in abundance of Dinoderus
which was busily crambling the tissue to powder.

MONGHYR.
Monghyr. Deg i subdiv g8 of cane were received
from this subdnision with memorandum No 1023 A, of 19th March
1990,

The vanety sent was Bhooli, About 5 per cent, of canes were
said to be diseased.

The specimens showed very clearly the work of Dinoderus,
which was present in considerable numbers. ‘The whole interior of
the canes sent was converted into strings of isolated fibres, The

S. 176-94.
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NOAKHALL
Specimens were received from this district with memorandum
No. 921 A. of 1oth March 1900.
Khagra was the variety sent.
Less than 1 per cent. was said to be diseased.
The specimens sent seemed to be affectedch iefly with Dino-
“derus,
Tt was doubtful if Colletotrichum falcatum, Went, was
present,

PABNA,

Specimens of diseased cane from this district were received with
memorandum No. 919 A. of 1oth March 1goo. Two varieties were
“sent called :—

(1) Kazla, of a dark purple colour.
(2) Dhalsundar, of a yellow colour.

From 12 to0 50 per cent. were said to be diseased. The report
of the Collector of Pabna lays special stress upon the destruction
wrought by the pest “Bonga.” This, it 1s presumed, 1s the same pest
2515 mentioned in the report of the Subdivisional Officer of Kushtia,
referred to under Nadiw, although i the Pabna Tepart the pest is
referred 10 a5 2 " worm,’ presumably from the “ worm-eaten ” appear-
ance of the cane. Both varieties sent showed the effects both of
Colletotrichum falcatum, Wens, and of Dinoderys.

PURNEA. -
Specimens were received from this distrct With memorandum
No. 777 A. of 3rd March 1900, The vatety sent was unnamed.
10 to 15 per cent. were said to be diseased, The hyphe of
Colletotrichum falcatum, Went, were easily detected in the

tissues of the specimens sent. The presence of Dinoderus was not
notegd.

RANGPUR.
Specimens from this district were recewed with memorandum
No. 1650 A. of 27th April 1900, The variety sent was JBhanda
Alugi, The specimens wese affected chiefly with Colletotrichum

DISEASED
CANES
FROM :—
Noakhall.

Pabna.

Purnez.

Rangpur,

falcatum, Iins, and to a smaller extent with Dinoderus.
S. 176-04.
A
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DISEASED
CANES

Shahkabad.

Sibpur.

SARAN.

From this district specimens of diseased cane were received on
three occasions,

Two varieties—Bhurl: and Chinia—were received with memo-
randum No. 1432 A. of 1oth Apnl 1goo. The Bhurli canes were
supposed to show three diseases— Zoki, Murart, and Ukkra, while
China was supposed to show only Murars and Ukkra.

Examination disclosed merely the usual diseased state, the
effects of Colletotrichum falcatum, e/, and of Dinoderus
being present in varying propertions.

Gopalgunge subdivision.—Specimens were recesved from this
subdivision with memorandum No. 1530 A of 17th Apnl 1goo and
with memorandum No. 783 A, of 3rd March 1900,

All the specimens received showed the effects of Colletotri~
chum falcatum, Wen, and of Dinoderus in varying proportions.

Sadar subdivision.~Spectmens of the Bkool: variety of cane
were recened from this subdivison with memorandum No 73z A. of
28th February tgoo.

They showed the effects of Dinoderus. The presence of Col-
letotrichum falcatum, Wens, was not clearly made out.

SHAHABAD.
Specimens received with memorandum No. 400 A. of 2gth
January 1900.
Three small fragments of cane were received in not very good
state, They appeared to be attacked with Colletotrichum
falcatum, ent

SIBPUR EXPERIMENTAL FARM,

From tlus place, three varieties wete received with memorandum
No. 218 A. of 16th January 1950,

Khari, Shamsara, and Patnar Kusur were the varieties sent.

Nothing could be made out of the Patnai Kusur specimen, as
it was quite desiccated.

Khari and Skamsara appeared to be sffected with Colletotri-
chum falcatum, J5ens, They also showed  shot holes,” but
Dinoderus was not actually seen.

S. 176-94,
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TIPPERA. nenes”
Specimens were received on two occasions from this district 'nyp:lr.n.
with memorandum No. §75 of 14th February 1900 and memorandum
No. 781A, of 3rd March 1920,
The prescnce of Colletotrichum falcatum, Wens, was
ily d d, The p of Dinoderus was
not noted.
SUMMARY.
Out of a total of at least 79 sets of diseased canes examined, i | SUMMART,
only 10 was Colletotrichum falcatum, Fens, alone found. In
7 Dinoderus alone was found. In 3 nothing definite was
discovered. One showed the effects evidently of the grub of some
moth, but the grub itself was not seen The remainder showed
Colletotrichum falcatum, W2, and Dinoderus associated with
the destructive effects on the tissues peculiar to each m varying
degrees
The disease percentages given vary from 1t to 75. The average
is about 23's.
The writer personally is inclined to rate Dinoderus aslpipsderustne
considerably more destructive to the cane than Colletotrichum P95 Jestnic

falcatum, Wens, judging merely from the specimens sent.

From the data it 1s impossible to say whether the beetle prepares
the way for the easy entrance of the fungus or whether the fungus
renders the cane more acceptable to the beetle, The fact 1s the
beetle and the fungus were found to be associated wath extreme
frequency, in the specimens sent.

‘The fungus is named throughout this report Colletotrichum
falcatum, Fens. It agrees exactly wiuth the description of that
fungus as regards its appearance in the cane tssues, s fructification,
and its develor m cultures i sugar-csne solution,

It is beyond the scope of this report or the province of the writer
to discuss the question whether Colletotrichum falcatum,
Went, is a form of Trichosphmria Sacchari, Maszer, 012 quue
different fungus.

thod of Cultiration,—The queston regirding the modes
of tion p J was an d i 2 somewhat pcm.nnor,‘
manner,

S. 176-94.
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SUMMARY. Only one report, that of the Settlement Officer of Nosth Behar,
takes the trouble to mention whether any other crop than sugar-cane
is grown on the same land, The soil m most cases is described as
sandy clay. Judging merely from the answers received, the cane is in
all cases propagated either by tops or cuttings, the former being the
tops of the canes cut off before crushing the remainder, the laiter
being any joint having a bad. Ratooning, that is, allowing the new
shoots to spring from the old roots of the preceding year’s crop, is
not mentioned in any of the reports as being practised.

?ﬁ?ﬁ!ﬂi’;‘; Asregards the conditions favouring the diseases fomd in the
disease, specimens sent, and the common sense remedies to be employed In

combating them, the writer cannot do better than quote some
remarks from the excellent report, already referred to, sent in by
J. H. Kerr, Estt, G.8, the Settlement Officer for North Behar :—
“The cultwators all, however, agree that the discase (that is, the
fungus disease) is much aggravated, if it 1s not actually caused, by
stagnant rain water lymg on the ground, and well-drained fields
appear to enjoy immumty from the disease. Few of the cultivators,
however, are able or willing to take the trouble to do this properly,
i, drain their fields, Amnother cause is the careless selection of
infected ships of cane for planting. Some old cultivators say, that
the introduction of the new 1ron mills, which have been genefal durnng
the last ten years has led to greater carelessness in this mauter. The
old primitive country mills sere fed wib small cuttings of cane
about six inches long, and thus the interior of every cane was
examined, and those which showed symptoms of the disease were
rejected for plantation purposes. The new mills, on the other hand,
are fed with whole canes, and, it is said, so much care is not now
exercised in selecting cuttings for planting purposes as formerly,
Much may be done to prevent the disease by careful selection of
he:tl‘ﬂ,l)' shps for planting purposes, and by proper drainage of the
land.”

The writer has merely to add the suggestions that where the
disease 15 particufarly prevalent, the ground should be thoroughly
cleared out of all cane, and all decaying rubbish burned, and
some olker crop or crops than sugar-cane grown forone or two
years, at Jeast,

No doubt, if all this were thoroughly done, the disease could be
stamped out, but is to be feared that the advice is but a counsel of
pesfection to the ordinary raiyat.

S176.94
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For a comprehensive account of sugar-tane, its culture, its
encmies, and its diseases, and modes of treatment thereof, the
veader is referred to Krueger's Das Zuckerrobr und seine Kultur,
Magdeburg, 1899, where there is also to be found the bibliography

of the subject.

The table given below shows the disease percentages and the
Tesults of examination of the specimens sent in a concise form. In
some the disease percentages and vernacular names are not given,
as these specimens were forwarded before instructions on these
points were issued.

Distaier Variety ot :an:.‘[ Rty Resuuts o ExsurvaTion,
* . 3 4
Baascau
Banla ukiston + | () Mandasa o Dinoderss and probably Colsto-
tnchum facat
() Rownda ., s o ditto.
3) Poundi | | H Dk ditto
Supoul  dite o | (s) Chinia, Tikh, as ilte ditta
Ketafl,
AnKDRA— Bhosrl . 11 | Coltetotrichuen faleatum, Went,
Sadar and Vishoupur Not given Kot gaven Dutto,
subdivislons,
Brures 1) Manga ., 50 Dinoderus
) Bhoors L . 15 Ditto
() Bamsaht, 50 | Colistotrichum talcatuen, Weat, and
noderus
) Ketar o 575 | Not denite alscovered
DooRa=— Unuamed +| Not given Ca\\zmlgthnm falcatum, Hoent, and
erus,
Turowan— () Ranrt itto duto
2) -:n-muu Ditto ditto
i For 15 Ditto disto
(n K-;oou Ditto duto,
o o dinto’
Kholna subdislvion. \,auny T U] Notgnea tto ditto
® . - Nothing detected.
Raglgan)  ditte . | Kowle . " Colietotnichum [aicatum, N'sel.
Dacca— Auck, Gaona, ete, 10—20 Cotetotrichum faleatum,  #'e
o Diaoderus” 36
DARVHANO A= Bhulk . « 533

Divurn . L

Tamoree . .,

v L

1} hayla
(5) Bamisba

Unmamed .

(1) Deant .

h .
1) Bheaia  Me
Gy Neri T .,

Not given
s
3
5
s
H

Not giren

s
Very nmte

Couemmch\xm falearam, AL, 308
Dinoderus in abundasce

Cofletotrichum faleatum, Weat.

Coteatrichum talkatam, 8 ¢
Voabre 13 prescnt, b ihe devirae.
tuon chledy cause | by Dinoderus,
fresest in abes dance

Clget destractee agest Dinoderus
iehurn £k atam, # sui, also

4
Coeimtmhum falcatam, @ oxfy and
moderus
o 2o,
Divo ditta,

27 )
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SUMMARY.
DustricT Varety of cane Pelr):‘::tnasgn Resures or CxamivaTion,
i 1 s A
S . .
ongong subdivision | Unnamed . .| Not gn e
heslda  aitte | Nota . U . e | resont
arad  ditto PUmmamed .| Not gwen | Coletatmcbam falcatum,  Faly
1) Dholeunder 2 1Y eto diteo
Ditto ditto,
Miowar . ¥ %
aRuR o & ’"’““' i Colletotrichumn_fajcatam, e, and
; it 3 Dunoderus nere preseit in about
£ i % €qual proports
Ghatal subdlyiston . | Shamsara . b Colietotrichum ,akmm
Temlul ditto Dy . 0 Dinoderus chisfly, Co\le\utr!:h\lm.
Move, also present,
mgmm subdivae [ Bhoot . . s
Jampl sabdivlsion .« (o Mango . ©
& Manera” b
@) Rounda ., 50 Al these  specimens shaned e
t of destraction
Babgha poice etar | (3 Chinla + e Pmoderys _ The effects
von, ) Ketar o of Colletotrichum falcat ety
u) Mange . . livv(ie“lal all, being Telatis i3
I3
Sianira. pouce sta | {1 Sakar Chinta « 2 fnsignipcant. M
tion. () Manc B
() Mango + - a3
@ Rounda 2
Movanyr:
Shaikpora police- | (1) China
n (3) Maneria AL those specimens showed m
(3} Round . -3¢ e ot Canerous
Chakai outpost, | (1) Mancria (hnm mmnm Went, thas of
Nawadih @ . Dinode:
Mogrsuioamap o (1) SERE . £ Colletotnchum  falcatam,  féeaty
and Dinode:
@ Kaa o . % Attacked by the grub of a moth
undeterm
Moassixo . .| Utmamed . .| Notgiven | Coctotrichum  falcatum,  #gaty
. chiefly
Navta  « . o () Shamsara 2 Ccl!eloukhnm falcatum, Went,
{ Dinoderes
l(xz Eha{; P ag - ditto,
ani L L B roderas
Nowmiut o . .| Kb f
Pavva v e S| Raa . 1350 Colletotrichom  falcatom,  fent,
and DI erus
. (3) Dhalshundur . | 13~gs ditto
Pusxea . . .| Usmamed o .| so—zg | Colletotrichum falcatum,  Fent
Raserim . . « | Bhonda Mogl . [ Colletotrichum  falcatum, Nent,
Chted
Siaw ., 4 Rem. o . 2 Dlhodryrut chlety, but Colictolri-
chum falcatum also present,
Bual .+ | Notglren | Coleiotrichum  faicatum, & est,
and D! lerus
Gopugunge wubdi | Chlma. . o - ditto,
vision s o “
nac . “ o, 1o
Sadar sabdiitsten o | Brol o . . Dineder
Swanars Unnamed . Boteaviham itctom,
Xy zmmu. ) hhart o0 Agpareniy otk Liear
Tas, Fary,
(3) Shameara - aitro

Tierpma . .

33 Parnd nm

i
Notiing made
o . Faicatom, 7 ext,
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-~ RECOM.
B
APPENDIX. 1

The question is often asked how far have the remcedial
measures pursued in Barbados been tried in India.

The recommendations contained n the Kew Bulletins mght be
summansed m the following rules —

252,—The best plants must be selected from uninfected sreas
and befoie planting should be dipped 13 disinfection
solutions

2nd.—Cut out and destroy the diseased canes all through the
growing season and burn them carefully, o/ posstdle, on
the spot.

grd—Destroy all trash, stumps, ete., 3y durning after the crop
has been reaped.

4th—Carry out rotation of crops, where possible, having pre-
viously destroyed all the trash, stumps, etc., (according
10 rule 3).

$th.—Aim at the production of or discovery in other localities
of ymmune vaneties.

61h.—Where root disease is present ratooning should be
abandoned,

As having a bearing on these recommendations it may beas
well to point out that Went lays great stress on the fact that
Colletotrichum falcatum is an internal fungus. That is to say,
it is produced within the issue of the stem, whereas the rind-fungus
(Trichospharia) may be spoken of as external, Stems con-
taining the former fungus may be cut down and carried to a distance
without nsk of distributing the disease to neightouring canes, Stems
with the latter would shed the sspores and widely distribute the
pest, if carricd from ofe field to another, Went further expluns
that if Colletotrichum bearing stems be allowed to dry they
become dangerous. He accordingly urges that canes containing
Colletotrichum should be burned while still wet. It would
thus follow that steris with rind-fungus mvst be destroped on the
spot (Rule 2 above), Itwould seem that the recommendations to
avoid satooning has specral reference to the root disease. It has

in fact been affirmed that sug; affected by rind-fargns may
yield s fairly good second crop on arateoning steck snd thar that
S. 176-94.
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o particular disease is not thereby necessanly perpetuated by the act
REMEDIES

Selection of
shoots.

of ratooning (Rule 6).

So in the same way the burning of the trash (e g., leaves, Rule 3)
would appear to have its foundation mainly in the circumstance that
m Maortins the cane-bonng moth is credited with spinning iis
cocoons in the decaying leaves, In countries with a distinct winter
the possibility of such hibernation is doubtless an important consider-
ation. The burning of the trash has the advantage no doubt of
destroying any spores that may fall from the stems in addition to
eradicatmg sect pests, but we are unaware that any one of the three
fungal diseases here more especially dealt with has a resting stage
in the leaves, On the other hand, the act of burning the trash
Temoves 2 large and important source of manure, and the practice
has by some planters been condemned.

With regard to the selection of shoots to be employed as seed
(Rule 1), a difference of opinion would seem to prevail even among
European planters and scientific writers. In India the natises select
from their fields as seed only the hard and less succulent canes, or
portions of canes, the canes in fact that would jield little sugar.
This view is supported by some West Indian planters who afirm that
the plants thus obtained are more healthy and vigorous. On the
other hand, as the result of recent experiments it has been urged that
only the canes most succulent and richest in sugar should be so
employed, the resulting crop being rich in sugar. The 1dea would
seem to be that while you may lose in vigour you gain sugar-
yielding capacity, by the selection of the very best shoots as sced.
But of course in both cases the plants selected for propagation must
be free from disease.

But while different opinions may exist on one or two of the
recommendations advanced by the Kew anthomtics, Rules 4 and §
have met with universal acceptance, It is perhaps sale to affim
that the improvements effected in the eradication of cane-diseases
have mainly, 1f wot eatirely, ded from the ltivation of
immune stock in place of that found hable to disease (Rule 5). In
fact the above recommendations (except the selection of immune
stock) may be 52id to be covered by the adoption of ordinary systems
of clean and careful agriculture. In India rotation of crops (Rule 4)
is universally pursued, and always has been, Sugat-cane cultivation
occupies but z very small pereentage of the syot’s lands. The plots

8. 176-94.
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selected for sugar-cane are heavily manured, the principle being | JECOM.
umversally accepted that the succeedng crops benefit very largely | REMEDIES |
thereby, In fact sugar-cane is in India cultivated (in the vast
majority of districts) according to systems that leave little room for
jmprovement. It is a very profitable article and will pay for higher
cultivation than can be bestowed on almost any other field crop. In
few mstances accordingly are the selected plots again brought
under sugar-cane sooner than after an interval of three jears. Inthe
‘West Indies and other parts of the world, on the other hand, rotation m}:ﬁ%g’:in
is next to impossible. Indla.

The following passages from the official replies to the Government
of India’s enquiries 25 to the adoption of the Barbades methods
may be here given :—

Madras—Dr.  Bourne (Madras Government Proceedings
No. 127, 127 A, of the 3rd March 1898, page 4, and
again n Board’s Proceedings No. 351 of 3td June 189y,
page 8) p {ly gives the dations which have
already been recorded as those published in the Kew
Bulletins, He does not say how far these have been
adopted by the Indian eultivators, On the other hand,
Mr. V. A. Brodie, Collector of Godaveri, charactenses
Dr. Bourna's recommendations as drastic and adds thathe is
very doubtful if “ the ryots will adopt them till driven to do
so by further lasses, for they do not coincide with any of
their views which are that the reddish fungoid growth
spoken of by Dr. Bourne is a consequence and not a cause
of the disease.”

Mr Barber (with special reference to Sereh or the somewhat
similar disease found by bim in Coimbatore) recommends
ratooning 1o be abolished ; to obtain Serch-free stock ; ta
procuse immune varieties; and to practise a rotation of
crops (Madras Doard of Revenue Proceedings No. 151,
dated 3rd June 1899 page 17), .

Dengal.—The Dircctor of Agriculture remarks that this prosince
isnotat present very seriously affected by any discasc.
The Collectors of Nadia and Pabna refer 10 the methods
pursued in destroying insect pests, but in nore of the

Bengal retarns is any mention made of the weatment of
fungal blighte.

S. 176-94.
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Breom North«Western Provinces—The Director ¢f Land Records and
REMEDIES Agriculture, referring to a fungal pest, says that *the

temedies adopted by the cultivators consist of the selection
of healthy seed and of the abandonment of those varieties
that suffer most.”

Punjad and Central Provinces—In the Punjab no disease has

been recorded, and of the Central Provinces no special
dial are ioned

Bombay,~No report furnished of the remedial measures

pursued.

Burme and Assam —No mention made of special measures

being adopted to combat fungal disease 1f present.

There would thus appear to be no further remarks
to offer on this subject than have already been made.
India has peniodically suffered from severe outbreaks of
cane disease, most of which have been very possibly of
a fungal nature, But 1t may, in conclusion, be repeated
that a rotation of crops 15 umversally practised and
that the pnnaiple of selection of immune stock is also
well known and very generally followed. It would seem
that these two measures are of the utmost impartance,
and accordingly that they should on every opportunity be
urgently recommended to the attention of cultivators who
may not be aware of their vital importance, In badly
affected areas 1t may be desirous that State aid should be
extended to enable the cultivators to procure stock of
immure forms.

S. 176-94.
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EXPLANATION OF PLATE.

Fig. (1)=—Node of cane showing froctifications Colletotri-
chum falcatum, Wen,—linle black dots appear.
ing under a lens Like tufts of minote black hairs.
Nat, size.

Fig. (z)—Longitudinal section through portion of cane sfected
with Colletotrichum falcatum, JFew. Nat.
size. To be contrasted with Fig. 10

Fig, (3)—Portion of section throngh a fructification seen in
Fig. 1. The fungus mycelinm shows s stroma,
giving rise to rigid multicellular hsirs.  The conidis
or reproductive bodies lie between the hairs,
They are not represented, Mag 242, Semi-
diagrammatic.

Fig. (#)—Two conidia isolated. They are set free in myrisds
from the fructification tufts. Mag. 3%

Figs, (5) and (6)—A conidium germinating in an artificial
sugar-cane culture after 24 hours.

Fig. (7)—After 36 hours' growth. Formstion of a conidial
body.

Tig. (8)—H;ph= of Colletotrichum falcatum, Went, in &
young state in a cell of & cane sent from Narail
Jessore. The hyphx were quite colourless. Mag.
340

Fa

Fig. (9)—Hyphe in an older state, in a cell of a cane sent from
Narail, Jessore. The hyphe were coloured a sepra
brown tint, Mag, 24°, °

Fig. (10)—Longitudinal section of cane, attacked by Dino-

derus. Contrast with Fig. z.  Nat, size.
Fig. (+1)~Dinoderus—NMag. ¢.

Fig. (11) was drawn by one of the artists of the Indian Museum,

by kind permission of Major Alccck, LMS.

S. 176-04.
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All communications regarding THE AGRICULTURAL LEDGER should
be addressed to the Editor, Dr. George Watt, Reporter on Economic
Products to the Government of India, Calcutta.

The objects of this publication (as already stated) are to graduaily
develop and perfect our knowledge of Indian Agricultural and Economig
questions, Contributions or corrections and additions will therefore be
most welcome,

In order to preserve a necessary relation to the various Departments
of Government, contributions will be classified and numbered under certain
series, Thas, for example, papers on Veterinary subjects will be regis-
tered under the Veterinary Series; those on Forestry in the Forest
Series. Papers of more direct Agricuitural or Industrial interest will be
grouped according as the products dealt with belong to the Vegetable or
Ammal Kingdom. In a like manner, contributions on Mineral and
Metallic subjects will be registered under the Mineral Series,

This sheet and the utle-page may be removed whea the subject.matter is fled 11 its proper
place, according 1o the letter and number shown at the botter of each page,
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The objects of THE AGRICULTURAL LEDGER are .~

(1) To provide ink it d with agri or with ic products
1n 2 form which will admit of its ready transfer to ledgers;

{2) To secure the maintenance of uniform ledgers {on the plan of the Dictionary)
in all offices concerned in agricultural subjects throughout India, so that
references to ledger entries made n any report or publication may be
readily utilised 1n all offices where ledgers are kept ,

{2) To admit of the circulation, in conventent form, of information on any subject
connetted with agriculture or economic products to officials or other persons
interested therein ;

(4) To secure a connection between all papers of interest published on subjects
relating to economic products and the official Dictienary of Economic
Products. With this object the infoermation published in these Ledgers will
umiormly be given under the name and number of the Dictionary article
which they more especially amphfy. When the subject dealt with has not
been taken up in the Dictionary, the position it very possibly would occupy
in future issues of that work will be assigned to it

To facilitate the preparation of an index to THE AGRICULTURAL LeDGER,
the following arrangements have been made, commencing with
1900 1—

All papers published will be paged, irrespective of subjects, into an annual volume
The annual paging will be given on the top of the pages. But to permit of a
i of the-el ion into the various series hitherto observed,
a further folio will be shown at the bottom of the pages. This will be pre-
served throughout each series and be continued for several years, until in
fact sufficient material in each series has been accumulated to constitute a

$nir sized volume. -
aeend of the year a printed index and title-page will be issued for the
annual volume, and after a period of, say, five years an index and title-page
will be issued for each series. It has been found that many persons sub-
scribe for a certain series only and do not care to receive the others The
new arrangement, while permitting of the formation of an annual velume,

will at the same time retain the senial classification,
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DISTOMATOSIS v CATTLE axp BUFFALOES v INDIA,

A Note by VETERINARY GAPTAIN H, T. PEASE, F.Z.8,, Principal, Panjab Veterinary
College, Lahore.

The occurrence of Distomatosis as a serious epidemic disease| DISCOZRRY
amongst the Cattle of India was brought to notice so long ago as
1895 in an article I contnbuted to the Veterinary Journal. T was first
made acquainted with it owing to an investigation which was under-
taken witha view to ascertain the cause of the great mortality which
occerred amongst the Cattle in the vicmity of the Collair lake in the
Godaveri District of Madras. Since this time, however, I have found

- itto be more or less prevalent, and in some cases very serious, all over
the Panjab wherever low-lying swamps occur, and especially along the
banks of the nsers. By the rivers great numbers of Cattle and
‘Buffaloes are lost from it. In such country which is subject to perio-
dical inundations, which gradually subside leaving marshy land
producing & growth of coarse grasses and sedges, Distoma finds
a cengenial habitat,

Native names—~In Madras the disease istermed “ Jduga” and | Vernzeutar
in the Panjab “ Jhond” or % Panilag,” “ Gillkar ", names.

Notice of the Collatr Outbreaks—The Collair lake district OUTBREAKS
may be taken as typical of the class of country most snitable c‘aﬂfﬂ
for its cccurrence and the description of the outbreaks msy well HAKE
llostrate the subject, The Collair Iake is surrounded by the villages

0. 590-94.
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of Ellore, Bhumavaram, and Gudwada taluks. The fields on the
border of the lake are inundated during the rainy season owing to
surplus rigation water flowing into it. The lake contains the
greatest amount of water during the rains, zsz, ;—in the months of
September and October, and this gradually evaporates from December
to May during which latter month the lake contains the minimum
quantity of water. The shores are at this season densely covered
with decaying mosses, the water being black and muddy. Rice
cultivation has been extended up to the borders of the lake, and the
people are obliged to send their cattle dunng the cultvation
season to the uplands to graze, and after the harvest bring them back
10 graze on the shores and in the bed of the lake from February
until June. The Cattle when they are put on the lake to graze
improve in condition and milk yield and this coutinues for some
time afterwards, but 15 followed by gradual loss of condition. The
people realize that Cattle fed on the grass grown on the stagnant
Water are pretty certan to contract the disease. There 1s a general
complaint n every village that a great number of Cattle, especially
buffaloes, die annually, and that they suffer much loss in consequence,
each cultivator apparently losing five or six Oxen annually. This
state of affairs is found in similar positions in the Panjab.

Jost marked Symptoms—The most marked symptoms of
this disease are gradual emaciation, unhealthy appearance of the skin,
watery condition of the mucous membranes, and what is more
especially noticed by the people, the appearance of cedemata on the
dewlap, and sometimes also in the sub-maxillary space and under the
abdomen. The skin becomes dry and the animal hidebound.
Digestion is a 4, r jon and the action of the bowels
wregulat, the animal sometimes being constipated and at others
suffering from diarthoea. These symptoms gradually increase in
intensity, and durrheea becoming marked death supervenes from
exhaustion at between two and four months after the first symptoms
have been noticed.

2 ter ppearances—The following  post-mortem
appeamnces may be cobserved in the buffalo and ox. Body
iated, the skin hidebound and dry ; dropsical eff

into the subcutaneous tissues, the fat replaced by a gelatinous-
looking matenal. All the tissues are pale and flabby, Liver greatly
enlarged, all ducts and gall bladder filled with large flukes. Over

0. 590-94.
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100 have been removed from the gall bladder. The bile black in
colour, duct dilated.
The parasite.~The parasite causing the disease is Fasciola | ,,THE.

hepatica angusta. Considerable interest attaches to the parasite
which causes this disease, Its occurrence has not previously been
recorded in this country. It has, however, been described by Raillet
in 1895 from specimens taken from Cattle slaughtered at St. Louis,
Senegal. Blanchard thinks it identical with Fasciola gigantea
of the giraffe. Laoss has described under the name of Fasciola
egyptiaca, a parasite otcurnng n Bos taurus and Bos bubalus
i Egypt which Blanchard considers identical with the fluke we
are at present dealing with. The peculiar features of this fluke are
its great length as compared with its breadth : it is a Jong and
narrow and flat fluke. Ralllet's specimens measuared from 26 to
38 milimetres 1n length and were from 6 to 8 milimetres broad, or
roughly from one to one and a half inches long and a guarter of an
inch broad.  All the specimens I have are well over an inch long and
4ih broad. The parasites when freshly taken are of 2 flesh colour
and semi-transparent, They present all the characters of Fasciola,
The intestines are branched and ramified. The body tapers in
front 50 as to form & cephalic prolongation at the end of which the
mouth is situated. The acetabulum opens very close to this on
the ventral susface ; it is of farr size and salient, with a triangular orifice
the base antertor : the body then rapidly gains its greatest breadth
which gradually tapers towards the tail narrowing the inferior
extremuty being rounded. The integument is covered with small
spines, especially on the ventral surface and in front. The genital
pore is situated a little in front of the acetabulum, it often shows the
ejaculatory canal evaginated in the form of a penis. The eggs
which may easily be obtained by opening the ufcrus in front of the
ventral opening are oveid and relatively long. The shell is very
thin, and one may often observe a small opercule and at the other a
slight, more ot less irregular elevation, The size of theeggs scems to
vary from 133 to 150 p. in length and 8z to 87 p. in breadth,
Altogether there is not much difficulty in distinguishing this worm
owing 10 its great length and narrow breadth,
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The objects of THE AGRICULTURAL LEDGER are :
with or with products

(1) To provide information
1n a form which will admit of its ready transfer to ledgers;

* {2y To secure the maintenance of umform ledgers {on the plan of the Dictionary}
in all offices concerned in agricultural subjects throughout India, so that
references to ledger entries made in any report or publication may be
readily utilised 1n all offices where ledgers are kept, -

(3) To admit of the csrculation, 1n convenient form, of information on any subject
connected with agriculture or economic products to officials or other persons
interested therein ;

t4) To secure a connection between all papers of interest published on subjects
relating to economic products and the official Dictionary of Econouc Pro-
ducts  With this object the information publshed m these Ledgers will
umiformly be given under the name and number of the Dictionary article
which they more especially amplify. When the subject dealt with has not
been taken up in the Dictionary, the posttion it very possibly would oecupy +

1n future 1ssues of that work will be asstgned to it, !
Yool

To facilitate the preparation of an index to THE AGRICULTURAL LEDGER,

the following arrangements have been made, commencing with

1900 :— . .

All papers published will be paged, irrespective of subjects, inta an annual yolume,

The annual paging will be gven on the top of the pages. But to permit of a
continuation of the classification into the various series hitherto observed,
a further folio will be shown at the bottom of the pages. This will be pre-
served throughout each series and be continued for several years, unulin
fact sufficient material tn each series has been decumulated to canstitute a
faur sized volume

At the end of the year a printed index and title page will be issued, for the
annual volume, and after a pertod of, say, five years an index and title {:agc
will be ssued for each series It has been found that many persons subs
scribe for a certain series only, and do not care to receive the others, The
new arrangement, while permitting of the formation of an annual volume
will at the same time retain the serial ¢lassification .
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On tae SEEDS or SOME SPECIES or BRASSICA axp SINAPIS
wirt REFERENCE ESPECIALLY ro THOSE or INDIA,

‘Ey DR. W. KINZEL, of the Agricultural Station at Dakme, Brandenburg.
[ Translated from ‘Die Landwirtschaftlichen Versuchs-Stationen,’ Vol. 52,
pages 169-93.]

[The accompanying paper by Dr. W. Kinzel forms a fiting sup-
plement to Major Prain’s article on * Mustards Cultivated in Bengal ”
published in Z%e Agricultural Ledger, No. 1 of 1898. Major Praln,
in the above article, has classified in a botanjcal manner the various
mustard plants hnown under the vernacular names of Zori, Kaf and
Sarson, and has completely revised the whole of the species and varie-
ties of Brassica culiivated in Bengal. Dr. Kinzel, of the Agricultural
Station at Dahme, was supplied with anthentic samples of Indian
mustard seeds, and he proceeded to make a microscopical and chemical
examination of them in order to compare their properties with those
cultivated in Europe. The special feature of Dr. Kinzel's important
paper is the careful estimation of the mustard oil in all the samples
fubraitted to him. The oil here referred to is not what is known in
the bazars and used for domestic purposes in India, but the e<sential
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or volatile oil which is the pungent principle of the seed. Tlhe
essential oi] of mustard is a ligud composed of carbon, hydrogen,
nitrogen and sulphur in definite proportions and known to chemists.
as allyl-thiocarbimide. Reports on the yield of the sulphuretted ol
in mustard have been quoted in some publications and the results are
disparaging to the Indian seed. But owing to improved methods of
analysis devised by Drs. Dirck, Schlicht and Forster, it has been shown
that there is not such a very wide difference in the pungency of
commercial mustards.

In the Annual Report for 1893 of Messrs. Schimmel & Co,, Leipsig,

Oblections
19 nise of
O1l-cake
oxist.

The sirusture
of the
nonlmdl{:atcs‘

dlsgnosis

the foll s P of mustard ol are quoted 1—

Russian  seed .

Dutch ”» .

Italian .

East Indian ;» .

German .

These conclusions are borne cut by Dr. Kinzel, who shows that

the average yield of Tori seed is 0’549, Rai seed o814, and Sarsons
seed 0708, The translation of his paper follaws.

. . . *7—38

\
The latest investigations on this subject seem to show that, at any
rate under certain conditions, the use of mustard oil-cake is not alto-
gether free from objection® It 15, therefore, important to devise some
means, as far as possible accurate, yet at thesametime easy to use, of
recogmsing under the mieroscope the seeds of the varions species of
Brassica and Sinapis that yield mustard-oil. Thisis particularly
necessary in the case of the principal Indian Brassicas that yielt
mustard-oil, and in that 6f the Russian ¢ Sarepta ™ mustard,

Black mustard-seed is mi preally easily distinguished from alf
the species now o be considered. The only species that on casual
examinauon approaches Brassica nigra in appearance 1s Sinapis
dissecta, Lag. : in both these species the thin and readily rupturing
upper layer of the palisade tissue is finely reticulated, and it is only
with some practice that the two can be diagnosed, The transverse
section of the testa is, however, quite different in these two, and, when
this is cbtainable, it provides an unfailing diagnostic character.4

The statements of 0. Burchard, of Hamburg,} show tint how-
ever diflieult 1t may usually be to obtain transverse sections from the

® Landaint Versuchs-Station. Vol. 50 (189S) NELEYTUN
iunrn‘l Landwirt. Vol “(IUI‘S ¢ 9?) - 310
1 Journ, £ Lundwict, Vel, 42 (lS)Jg, e ll; L vols 44 (1356), . 3
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residue of the mixed seeds imported drect from India, it is neverthe- HUST4RD

less very desirable that we should be able to distinguish with certainty
from an accurate examination of their sarface structure, the seed-
coats of the various species.

Therefore when a favourable opportunity offered itself, the
author, in July 1897, addressed the Superintendent of the Royal
Botanic Garden, Calcutta, in order to obtain the samples of seed that
were desired. He was informed that at that very tme 150 samples
of sceds of the native Brassicas from every part of Bengal had been
sent to the Royal Botanic Garden by the Director of Land Records
and Agniculture for that Government, in order that the vanous species
might be accurately determined with reference to their common
vernacular names, These seeds were sown at the Sibpur Experi-
mental Farm, near Calcutta, on October 22-23, 1896, and the plants
were observed from their germnation il they ripened seed (January-
February 1897) ; when samples of the various kinds were sent to the
agricultural station at Dahme, in order that the wnter might invesigate
their mi pic and other difit The proof sheets of a paper®
on the results of this experimental cultivation along with 25 herbarium
specimens of these cultivated Brassicas were also sent to the writer
who was thus provided with ample material for the discnmmation of
the vanous species,

At the same trme Mr, Becker, a naturalist of Sarepta, sent freshly
gathered seed of “ Sarepta * mustard, grown in the Steppe of Sarepta,
Government of Sanatof, to enable the writer to determine »f ths
plant (Brassica besseriana, Andr) is scparable from the Indian
forms of the B. juncea group.

Withaview also to completing the Tables of Forstent deter-
minations of the mustard-oil and microscopic cxamination of the testa
were made m the case of Sinapis chinensis, Linn, Brassica
japonica, Sitd, and B, pinnatifida, Des/,, which had been grown
at Dahme in 1894, as well as of Sinapis dissecta, Lag., culuvated
there in 1898.

Space forbids more than a general reference to the contents of
Major Prain’s paper in The Agricultural Ledger§. The key to the

® Agricaltnral Ledger, 1508, Na k. A Note on the mustands cu'tiva'ed ia
cngal, by D. Prain.

iAny means of
diagnosls to
be seized on.

Dr. Klnzel
llllhsnlln

from Russix.

1 landwut, \.—m.rho&mm Vol 80 (15%) pp. PEITYERN
| The Mu tards cultieated 1n Beagil 1555 Na
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species which it comains has already been reproduced in this Jounal.”
Among its botanical notes there is much that a monographer should
find important ; among the remarks on the vernacular (Sanskrit and
Hindi) names there may be something to interest the linguist.

The difficulties experienced by Major Prain in identifymg the 150
samples of seeds, already alluded to, are sufficiently evident, and
explain, moreover, how it happens that erroneously or inexactly named
specimens so often reach those investigating this subject in Europe.
The transposition, by a typographical error, of the vernacular names
of Rai (Brassica juncea, &. f. & T.) and Serson (Sinapis
glauca, Roxb.) m Hooker and Thomson’ s treatise On Indian Cruci-
feref seems to have led to confusion in And at
a later date, too, Zori (S. dichotoma, Raxb) and Sarson have been
unwarrantably united, while comparatively unimportant forms of
Sarson such as that with pendent fruits, Ulta Sarson (S, trilocu-
laris, Rox$.) and that with 4 placentas (B, quadrivalis, #./.&7.)
have been separated as distinet species.

Al with such ions could afford little assistance.
Major Prain put it into the background, remarking :—* Thenice acade-
mic lved in decid what i a species, sub-

specles or variety are fitly discussed 1n monogmphs of natural families.
But in notes like the present, purely economic in scope, suchrefinements
tend only to confusion. When the Jayman, m the course of business or
duty, is brought face toface withtwo plants so dissimilar in appearance,
mode of growth, time of ripening and method of cultivation and so
completely wanting in anything of the nature of intermediate forms as
Sarson and Toriare; and wher on turning to a botanical work he
finds it stated that they are the same thing or at most only different
vaneties of the same thing, he is apt to wonder at systematic botany.”
He recognised that the only method promising to afford a definite
knowledge of the races was to sow the seeds and to watch the plants
from therr gernunation tll they ripened. The result showed that,
so far as Bengalis concerned, only three kinds of Brassxca are
£T0Wn on 3 commercial scale, 747, s
(1) Rai: Brassica juncea, #. f.& 7', not grown in Europe but
in India taking the place of B, nigra and B, alba which
are not grown in India. ;

® Landwirt, Versnchystah , Vol. 50, pp.
+ Journ. Linn, Sec., Vol. 5, pps 165170 73t
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(2) Sarson: Brassica campestris, L., var. Sarson, Frain ;
not grown in Europe; in India taking the place of B,
campestris, var. oleifera and B, Rapa, var. oleifera,
neither of which are grown 1n India.

(3) Tori: Brassica Napus, L, var. dichotoma, Prain ; this
latter appears to Major Prain to correspond to the summer
Rape of Europe or to come very near that plant ; in India
it takes the place of the European B. praecox and B,
Napus, var. oleifera,

It should be noted that the expression ¢ not grown in Europe’
Taeans not grown on a commercial scale.  In our correspondence the
only question left open was whether there 1s in Europe a species
identical with B. juncea, H.f. & 7. As the mictoscopic part of
this paper will show, 1t seems certain that none of the species grown
in Europe is the same as the Indian B, juncea. The cabbage
mustard, B, rugosa, Prain, grown in India both as an oilseed and
a vegetable, is cultivated in Europe, but only as a garden plant. This
species its author was inclined to place in the B. juncea group; 1t
differs, however, in the microscopic structure of its seeds, The
Russian B. besseriana, dndr. (Sarepta mustard) and the Danish
B. lanceolata, Lange, beth closely resemble B, rugosa, Pram, so
far as the structure of their seeds is concerned, but they can hardly be
considered identical withit, for both are very easily distunguished
from B. rugosa by the surface markings of the testa.

Rc(cr:nce must be made to what Major Prain says regarding the

of the Indian ds 1n a letter writien with reference to

the reciprocal cultivation of the species dealt with in this papere—the
European ones at Caleutta, the Indan at Dahme. ** The time for
sowing mustard at Calcutta is from the middle to the end of October,
so thatit is not possible tosow your (Dahme) seeds this seasom,
though I hope, by adopting the method you recommend, to keep the
samples fresh till next year. Itis, however, not easy to keep seeds
.of this kind in good condiion during the rams. The native plan of
presenving their seed is as follows:—When the mustard crop is

harvested, the seed required for export, expression of o1l and the ke

is thrashed out. A certain number of plants are kept, howeer, for

next season’s sowing. These are not thrashed ; they arc tied in loose

bundles, and hung up in the smoky atmosphere of their houses. I
imagine that the walls of the capsules permit all the air that is

B. -855.
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required for the respiration of the seeds to pass through, while at the
same time they protect the seeds sufficiently against the deleterious
influence of bacteria. At any rate native seeds kept in this way
remam good and germinate freely at the proper season. The sceds
kept by me from last year's crop are no longer ina germinable
state.

« As all our mustards are cold-weather crops, they ought to corres-
pond in their mode of growth with your various summer crops.”

DESCRIPTION OF THE SEEDS.
L. ~InpiaN SpECIES.

A —Brassica Napus, Z,, zar. dichotoma, Prain. Tori, Indian
Rape,

A cold-weather crop of the Indian plains, a Him#layan spring crop
Annual plants of rclatively small size, branching freely, about 0*3—~1z
metre high, wuh slender spreading branches making a loose head
0°6~—r9 metre wide. Capsule meluding the beak 5—5°5 cm, long,
beak 1°5 cm, z-valved, seedsabout 10 under each valve, Jight brown,
finely punctuate, with greenish hilum and yellow cotyledons. The
plant, usually an oilseed crop,is also grown in North Bengal and
Sikkim asa vegetable, for which latter purpose the seeds are sown
very thickly so that the plants may come up leafy and weak.

The seeds are only occasionally met with in’ Indian oil-cake at
this place (Dahme) and almost always in small quantity, As com-
pared with European Rape and Colza, the amount of mustard-cif the
seeds contain appears very varjable. As compared with the other
species, the testa of the seed has remarkably narrow, very distincily
circular matkings., The only species with circular markings almost
as small is B. rugosa, Prain, which is at once disgnosed by its

, detachable epidermal layer. All the samples dealt with here have

m ransverse sections an wndefached epidermal layer with narrow
lumen, reversmg the experience obtained by Burghard, who must
have examined the seeds of quite another plant. This 1dea is con-
firmed by the fact that the seed-weight recorded by Burchard is
much 100 high (conf. also Forsterin Landiwirs, Versuche-Stationen,
1898, page 20)  The transverse sections of the samples examined
were, moreover, very uniform. As compared with the other specics,
the cells of the patisade-tissue hive a very thin wall and consequently
B. 799-855.
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a clearly-defined wide lumen,’exaciy as in B. napus, Z., the
European fape. In transverse scction they appesr very blunt at
the apex. The layer with colouring matter is very loose; the
viscid cells are often in two layers ; the thin-walled patenchyma is
disposed in 3-4 layers.

5pp.

{x) Lutnt; from Chota Nagput, district Hazanbagh., Seed- Chemistry

weight (air-dnied seeds) average z:723 mg. ; watcr-free seeds 2'5 mg.
Suze of sced irregular. Mustard-oil o'239 per cent.; in a second
sample of Zu/ni Irom district Lohardaga 0’559 per cent, DMoisture
8 2% per cent.

{2) Bhunri; from Bengal, distct Hooghly. The circular mark-
ings {n this hind were, on the whole, even nasrower than in Zufns,
and the cells of the palisade-tisstie a good deal sharper, with conical
humen.  The transverse section was of the same general character
as that of Zusni, Seed-weight, air-dried secds, average 2003 mg.;
water-free seeds 181 mg,  Size of seed even loss uniform than in
Zutni, Mustard oil o 848 per cent, Moisture 9°63 per cent.

#.—Brassica campestris, Z., za». Sarson, Prain.  Sarson,
Indian Colia.

The much-involved nomenclature of this species should be
studied in Major Praln’s article.  From what he says in 74 Agricul-
tural Ledger and has stated is his Jetters to the writer, it is clear that
it would be advisable to abandon the use of the term “glauca ” used
in the Kew Bulletin (1894), because the species there intended is not
clearly limited. The * glauca™ of Wittmack, Guzerat Rapeis the
same plant, but besides this ¢ glauea,” Sarson includes both B, trilo~
cularis and B. quadrivalvis, wiile it escludes B, glauca, Reyle,
shichis 3 synonym of B, dichotoma. Some passages relative
1o this much-misunderstood species must be quoted from Z%e gris
cultural Ledger article before proceeding to describe the seeds, bat
for details both as regards this and the following one, and as regards
the present species for details as to the chambering of the capsule in
panticular, direct reference to that anicle is necessary.

Sarson Is a crop of the cold weather, of slender habit, about t*2—
1°5 metre high, rather rigid and unbranched or branching into a pyra-
midal head 0'3—~0°5 metre wide. 'The capsules nre variable in ferm,

and provide characters that help in classifying the races,  As & rule, |

they are about 3 cm, wide, broader thap thick, #-vahed and 2-cclled;

B. 799-835.
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have tobe considered. Sesamum’ has 8lso sometimes been met
with, and frequently small quantities of Linseed and Wheat occur
among Indian Mustard seeds. Seeds of some other weeds that have
not yet been determined are also met with, but less frequently,

I1.—~Extra Inpiaw Srrciss,

D.—Brassica besseriana, Andr. Russian « Sarepta” Mustard:

Whether this plant is grown on a large scale anywhere beyond the
limits of South Russia must for the moment be considered uncertain#

The freshly hatvested seeds sent from Sarepta-are mostly of
roundish shape with some longish seeds intermized, and of a
brown colour clearer then that of B.Rapa; size of seed rather
irregular; seed weight (air-dried seed) z'047 mg., water-free seeds,
1867 mg. Mustard.oil, 0'891 per cent.and o'gr8 per cent., mean
©°gOs5 per cent.; moistare, 8-77 per cent.

The structure of the seeds, as compared with the explicit state-
ments of Burchard,+ shows a very important difference which is not
easy to explain, since, having regard to the source of his seeds, a
mistake seems hardly possible,

The mucous epidermis in pasticular shows in transverse section a
very clearly separating cellular structure like that of B. lanceolata,
ZLange, a plant which, rccording to arecent authar, is idemtical withthe
Russian species T ; the figure that Burchard gives of B. lanceolata
would pass exacdly for one of B, besseriana. The remaining details
of the structure in transverse section will be seen from the figure.

The structure ;n surface preparation shows the inequality in length
of the cells of the palisade tissue by very distinet circular markings.
The lumina of the palisade cells often appear of three cornered or
small nearly rounded form in the surface preparation.

The micrascopic characters of this species are 50 peculiar that it
15 hardly possible for it to be confused with any of the other species

descnbed here.

E,~Brassica lanceolata, Zange,
A Danish plant. With reference to what has just been said re-
garding B, besseriana it may be mentioned “that all the samples

* Jndex Kewensis ; * Rossia, Asmtm\n »
+ joum. £ Lanclvmk (1394 and 1896), 1
schecson und Grabner, Flor. d. Nm’dost dznlsdle Tlacklandes, 3899, Pr 3615
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of B. [ lata that were ined showed the structure de-
seribed by Burchard with the exception of the seeds of a specimen
preserved in the Royal Botanic Museam, Berlm, ticketed “ca
Hauniam.” The seeds of another plant, also preserved there (cult. in
Hort, Berol,, 1878), show nevertheless the cell-separation evident in the
samples available at Dahme, Unfortunately there was not sufficient
matenal available for the esti of the p ge of mustard-oil.

F.—Sinapis dissecta, Lag. (Brassica, dissecta, Boiss.)

The seeds of this species which is grown in South Russia and is
very closely related to B. alba are often met with as an adulterant
of Russian inseed and of Russian hnseed oil-cake, occasionaily
along with those of B. besseriana. It s often met with, too,
in some quantity in rape seed oil-cake of Russian ongin. An
accurate account of the seeds 1s given by Burchard.*

The structure of the testa appears subject to small variations. At
any rate, the angles of the thick cell-walls were usually found to be
less evidently collenchymatous than in white mustard, though now
and again corresponding to the figure given by Burchard, The
thick cefl-wall itself was usually one-layered and tighter~less corra-
gated—than is evident from Burchard'’s figure—

The percentage of mustard-oil, 0’049 per cent,, corresponds with
that of the allied B. alba,

G.—Brassica japonica, Sic5. (B.nigra rar. japonica Sic )

This species is closely allied to, and has a microscopic structure
very like that of B, nigra, A drawing and an account of the sceds
will be found in Burchard’s paper (I c. 189¢). The name used
by him may, honeves, lead to confusion, for Sinapis japonica,
Zhunb, Is & synonym of B, juncea, H. /. & 7.

The percentage of mustard-oil in seed grown at Dahme in 1894
and Leptin store for four’years was 1199 per cent. as against 1°68 per
cent, in freshly-gathered sccd +

11.—Sinapis Chinensis, L. (Syn. Br. juncea, IT.£ & T.)

Tora description of the seeds consult Burchard (1894) I c.
Sced grown at Dshme in 1894 yiclded atthe end of 1898, 079:6 per
cent. of mustard-oil.

®lourn tur Laadsut. (1%7) Le,

BRASSICA
ILANCEOLATAs

SINAPIS
DISSECTA.

BRASSICA
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Percentage
of mustard

lau uunux

SINAPIS
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i
: J~Brassica pinnatifida. Degf.

A pative of Spain snd North Afdca. The moscus epldermisis
not separable,  The pereentage of mostard-ol ia four years old seed
grown at Dahme in 1894, was 0879 per cezt.

In orderto cxamine thes siroctere by suoface preparstions, the
seed-onats were treated wih 1025 par cent HS0, zzd zherwards
with 1 25 per eent. NaHQ, ech for two Roors =z 300° €., snd the
for snother half hour wah ether. To ebisin ercsssection the seeds
were embedded in panafla. (e eaxion balng washad in etherto
remove anr porafin and afierwards hested with 5 percent. NsHO
for s Shant tume endar the cover glass

In makmyg the drswings Abbe's Camars lods was meed The
ealarpemenis were obtzinad br emploring X pece with
obiect glasses Band D of Zelod system. T sesncs of the drar-
ing from the verire of the ﬁ;‘.v:cv'b:}: 3 o
ohvuned & ey of $5a83 22

BRASSICA
PIANATT
FIDA, H

1 exlzzpement



cake and 4 grammes of white mustard were placed in the mustard-
pulp flask, and when 150 ce. of water and 6’25 gramme of tartaric
acid had been added, the apparatus was ready.

The flame under the steam-flask should be It at such & time as
will admit of the stéam entering the mustard-pulp flask after the
mustard has been digesting for half an hoar in the tartaric acid solu-
tion ; by thereafter heating the mustard-pulp flask with a gentle flame,
200 c¢. will be distilled over into the receivers in gn hour and & half.
During this distillation the safety stop-cock on the steam.fash
remasined shut, and was only opened when there was a risk of regur.
gitation of the permanganate solution from the receivers into the
mustard-pulp.  Under ordimary circumstances this risk hardly exists.
Carc need only be tsken that the two flames are gently ncreased
while the distilation is going on. [ 1his be done, the very violent
regurgiation whichis aptto take place from the Will's receiver is

B. 799-855.
( 47 )
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the three following n;(:eivers'nl] charged with an alkaline solution of MUSTARD-
permanganate :—
(1) An Erlenmeyer’s flask of 500 cc. capacity with a doubly per-
forated India-rubber stopper through which the long tube
passed to the bottom of the flask ;
€z) then a Will-Vallentrapp’s globe one shank of which, bent at
right angles, was directly connected with the India-rubber
stopper of the Erlenmeyer; finally
€3) (attached by rubb b ion) z third Erl yer's
flask with agamn a doubly perforated India-rubber stopper
for the d of a glass discharge-tube passing
to the bottom of the flask and of an unstoppered glass safety
be about  em. long. The two {sulphur-free) rubber
¢ connections must be so applied as to come as Ilittle
ssible in contact with the steam or the liquid; they
¢ to be frequently renewed.
eceivers were charged with 128 cc. of an alkaline
tion, (1) with 100 cc., (2) with 18 cc., and (3) with
“~. The p of the permang solution
Was . o cc. of 5 per cent, permanganate and 28 cc. of
12 per Cen._ , the latter prepared from sulph id-fr .
Nzaj O obtained «. 't from Na. L
To obtain an analysis of rape sced cake 15 grammes of powdered &;ﬁmgm
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On the Seeds of Some Species of Brassica and Sinapis

J.—Brassica pinnatifida, Desf,

A native of Spain and North Africa. The mucous epidermis is
not separable. The percentage of mustard-oil in four years old seed
grown at Dahme in 1894, was 0’879 per cent:

In orderto examine thew structure by surface preparations, the
seed-coats were treated with r'25 per cent. H,80, and aterwards
with 1 25 per cent. NaHO, each for two hours at 100° C., and then
for another half hour with ether. To obtain cross-section the seeds
were embedded in paraffin, the section being washed in ether to
remove any parafiin and afterwards heated with 5 per cent. NaHO
for a short time under the cover glass.

In making the drawings Abbe’s Camera lucida was used, The
enlargemems were obtamed by employing No. 3 eye-piece with
object glasses B and D of Zelss' system. The distance of the draw-
ing from the centre of the reflector being 75 cm, the enlargement
obtained are thus of 80 and 225 diameters respectively.

ESTIMATION OF MUSTARD-OIL.

The collections of seeds at the writer’s disposal afforded so excel-
lent an opportunity of arnving at a closer estimate of the amount of
myronic acid present in authentically determined Indian species of
Brassica that it was essential to keep this particularly in view as an
object of his research, In order to estimate the mustard-oil, the
author employed, because of its convenience, the method of Darks as

dified by Sechli in prefe to that of Forster which is
generally used at Dahme, vetaining, however, Forster's steam dis-
tillaton.  1f the method in question be carefully conducted, the
results of the estimation should never be substantially inaccurate.

Tpar
for
estimation.

The app used isted of a flask of 500 cc. capacity, With
a glass safety tube provided with a stopcock and o glass steam tube
passing to the bottom of an Erlenmeyer’s flask, also of 500 ce.
capacity, which contained the mustard pulp. So far the apparatus
was precisely that of Forster, the spccml glass top-piece of the mus- ~
tard pulp flask included.

From this top-picce the mustard.oil vapour passed, without being
cooled (Rubber-tube connection) through a glass tube 6 cm.
wide and 70 ¢m. long bent downwards at nearly a right angle, into

( 146 )
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To effect this, weighed quantities of dried Kg80;, corresponding to ; MUZTARD.
the quantity of permangate-alkal used for the reduchon. were added,
and the Hg SO, was estimated exactly as in the m d ] Necessary
in go0 ce. of filtrate. In two smilar analyses there were obtained 1ox;l;s‘s&°m

from 0°2539 gramme K, SO, (1n 500 cc.) from 4cocc. filtrate, 0 2539
gramme and 0 2641 gramme BaS0),, an average of 0°2675 gramme
inplace of 0°27184 gramme ; difference o co434 gramme. Again from
000939 gramme K, SO,, according to the above proportions, 000648
BaSO,, stead of o'oro ; difference 0'00352 gramme, Finally, from
0386y K 50, from two analyses of four-fifths the quantity, 04117
and 0°3133 gramme Ba SO, = an average of 0*4125 gramme instead
of 0’4142 gramme; difference c’co17 gramme, The mean of these
differences gives for 400 cc. of the alkalire liquid used, a Joss
of o'co3rg gramme BaSO, which has to be added to the quantity of
Daryta obtained from the mustard.

It was now desirable to add to these preliminary researches a
check on the accuracy of the operations described. For this purpose
s Sarson cake was used that had already yielded by Forster's
methed, with the use of K I, Hg Iy, 1°14 per cent. mustard-oil,

\When 10 grammes of the same average sample were used, the
permanganate method indicated 1527 per cent, mustard-oll. Two
analyses of another average sample of the same cake gave, when 15
grammes {making a thicker pulp) were used, 1°097 per cent. mus-
tard-oil, and when 10 grammes were used 1°18 per cent. mustard.oil,

Again, a rape sced cake with, according to Forster’s method,
o'552 per cent. d-oi] was twice analysed by the p
method; results, 0'558 per cent, and 0'566 per cem mnsmd-o:l
Thus even with the d i of the described
the utihty of the p method was d

It was ascertained from a further amalysis that the white mustard
employed contsined no myronic acid.

Trevious researches by Professor R, Ulbeicht as well as by
A. Bchuster and Dr. Mecke had shown that heating the flour increased
the yicld of mustard-0il.® On this account the finely powdered
seeds were pliced before distillation in the dry mustard palp fask
and heated for half-an-hour 10 70° by p'scing a water-bath below it
The connection with the riceivers ia the meantime was Jeft ofen,

* Landsict, Veivachs-Seation, Vol §2 (18,5), 1 4.

B. 799-853.
. U rso ) 79985
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Ta effect this, weighed quantties of dried K,SO,, corresponding to
the quantity of permangate-zlkali used for the reduction, were sdded
and the H, SO, was estimated exactly as in the mustard-oil est

MUSTARD-
oiL.

Nocessary

in 400 cc. of filtrate, In two similar analyses there were obtained
from o'2539 gramme K, SO, (in 500 cc.) from 4o00cc. filtrate, 02539
gramme and 0°2641 gramme BaSO,, an average of 0'2675 gramme
inplace of 027184 5 uff 00434 Agam from
0'00939 gramme Ky SO, according to the above proportions, 000648
BaSQ,, instead of o'o10 ; difference 0'c0352 gramme, Finally, from
0386y K SO, from two analyses of four-fifths the quantity, o'g117
and 0°4133 gramme Ba SO,, = an average of 0"4125 gramme instead
of 0’4142 gramme; difference o 0017 gramme. The mean of these
differences gives for 400 cc of the alkaline liquid used, a loss
of o'co31g gramme BaSQ, which has to be added to the quantity of
Baryta obtained from the mustard.

It was now desirable to add to thesc preliminary rescarches n
check on the of the operati bed.  For this purposc
s Sarson cake was used that had already yelded by Forster's
methed, with the use of K I, Hg Iy, 1-14 per cent. mustard-oil,

When 10grammes of the same average sample were used, the
per method ind d 1127 per cent. mustard-oil.  Two
analyses of another average sample of the same cake gave, when 15
grammes (making 2 thicker pulp) were wsed, 1°097 per cent. mus-
tard-oil, and when 10 grammes were used 118 per cent. mustard-oil.

Agam, a rape seed cake with, according to Forster's method,
o'552 per cent. mustard-oil was twice analysed by the permanganate
method; results, 0558 per cent. and 0'566 per cent. mus(ard-o:l.
Thus even with the d of the d bed
the utility of the method was d d

It was ascertained {rom a further analysis that the white mustard
employed contsined no myronic acid.

Previous rescarches by Professor R, Ulbricht as well as by
A. Bohuster and Dr, Mecke had shown that heating the flour increased
the yicld of mustard-01l.* On this account the fincly powdered
seeds were placed before distillation in the dry mustard pulp flask
and heated for half-an-heur to 70° by placing a water-bath below it
The connection with the receiversin the meantune was left open,

for loss; to
be made

estimatian,

Thn Reruracy
110 procoss
cthocked,

Hoating
the flour
Ireransey
theylela.

* Landairt, VessuchsStation, Vol. §» (15,5), p. 435

B. 799-853.
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On the Seeds of Some Species of Brassica and Sinapis

but the connecting tube between the mustard flask and the steam-
flask closed by a clamp. Atthe end of the half-hour the tartaric
acid solution was added through this latter connecting tube and the
connection with the steam-flask restored. Then after opening the
safety tube removing the water-bath, and adding the white roustard
by means of a short stalked funnel through the glass top-piece of the
mustard-pulp flask, the distillation described above was set agoing.

The seeds used for analysis were carefully cleared of seeds of
weeds and of ehaff and ground quickly in order, if possible, o avoid
any loss of moisture. Asa rule, 15 grammes of powdered seed were
used for analysis; the exceptions were Sarepta mustard of which
16 grammes were taken; and the Rai from Jessore of which 10
grammes were employed, the first analysis of this having proveda
failure,

In the subjoined tables the numbers given are those sent from
Calcutta with the corresponding Indran samples.

Resylts of Estimations.

Mustard-
Wumber. Name of mustard. Source ofl y:r
cent,

Brassica dichotoma, Pr. (Tord).

1+15 j Lutni . . +] Hazaribagh . . -l o239
1) Do . . . . Ditto . .
16420 [Bhunti . . . «|Hooghly P

4
o
()
2

Av‘cmge .| o540

Brassica juacea, H f. & T (Rai).
LI I LN S )
13+32 ¢ . . N
peat ~ 3
8 : . b
24 . L Y
9+36 | Lami ot - . s poldnabagd . .

Average

B. 799-835.
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Results of Estimations—concld.

Mustard-
Number, Name of mustard, , Source ol per
cent.
' z 3 4
Brassica Sarson, Pr. (Sarson).
2 | Seti Sarisha . . | Rangpur . . <] o068
6+17 |ParkiTori . .+ .| Shahabad . e
27 } Plarka Tora . . ] Duto . . o o794
8435 | Jauda Sarson Ditto . . -] ob4o
10423 | Makhan Dhani Sarlsha Backergunge . .| o632
25429 | Ult1 Sarson Shahabad . . | o875
21422 Ditto «| Purnea . . . . o807
19426 ) Natua Sarson, «| Shahabad . . «] 0626
30434 | Lalka Tora . . Ditto . - «| o564
Average . 0708
7428 | B. rugosa, Fr. . « | Bengal (Kalimpong) +«| 0826
Mean of the 19 Indian kinds]n 72}
B. Besseriana, Andr. «| Sarepta, Government of 0918
Saratof o891
0 teammras ot R R EA
Werght a/ reed and percentage of moisture,
- \Vﬂght of We-ehflg Number of
¢ Percentay
Number, Name. aursdey s weghed oq i i
1 2 3 4 s [
12 (Lutni , . 1.8% 821
16} Bhunri . 2,148 963
3 {fmni, . 1,073 1083
6 {lLatki Tori . 1,550 Y9
13 | Kazh Sarisha 1,534 530
2 [Seu Sansha . 1,070 80
6 ) Parki Ton o . 895 708
27 | Parka Tora . 970 738
8 | JwdiSweson o 1,33 375
19 {NatwrSarson | 310 g3
23 | Ulti Sarson o N 1,101 545
30 {Latka Tera . 615 820
H rogoss ., od2 .
0. Beanadans . im g ;:7‘
B. 799-855.
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and B, quadrivalvis, . /. & T.). Transverse section of testa o

of Seti Sarisha from Rangpur, Nilphamari. Epidermal layer not
detachable. Palishade-cell hat narrower, but in otherre-
spects like No. t and No, 2,
4. Brassica juncea, K. f. & 7. (Sinapis ramosa, Rox3.)
- Transverse section of testa of Jhuni from Hooghly—(1) Soft Paren-
</chyma. (2) Glutinous cells, (3) Colouring matter layer, hardly
different from (4) Pahsade tissue, the cells usually tolerably acute,
" (s) Epidermal layer, undetachable.

4. (a) Tangential view of the preceding. Ruings very strongly
marked and even in colourless fragments visible as deep grey sha-
dows. The points matked “a” wm this and the preceding figure
correspond.

s. Brassica rugosa, Prain. Transverse section of testa~—(1)
Thin-walled p: hy z-3-layered. (2) Gl cells, (3)
Colouning matter layer, darker than (4) Palisade tissue, thin, con-
nected with threadlets as (more distinctly m B, nigra.} (s) Epi-
dermal layer, detachable,

5.(a) Tangential view of the preceding. Rings very distinct,
smaller than n B. juncea, rarely, i clearer fragments nearly as
farge, but then with finer ridges as in the left-hand figure,

Prarz 11,

6. Brassica Besseriana, Andr. Sarepta mustard, Trans-
verse section of testa—(1)—(5), indications the same as in the
figures on Plate I, Epidermal layer clearly detachable.

6. (a) Tangential view of the preceding showing the very distinct
arcular markings. :

7. Brassica Napus, L., rar. dichotoma, Prafn, (Sinapis
dichotoma, RoxF) Transverse section of testa of Bhunri from
Hooghly. (1)—(5) indications as In other figures. (5) Palulads
tissue of Lutni from Hazaribagh,

7. () Tangential view of Bhurri from Hooghly.

2. (8) Taogential view of Lusni from Hazritogh, H

[P,

E. 797853
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All communications regarding THE AGRICUL1URAL LEDGEK should
be 'addressed to the Editor, Dr. George Watt, Reporter on Economic
Products to the Government of India, Calcutta.

The objects of this publication (as already statedj are to gradually
develop and perfect our knowledge of Indian Agricultural and Economie
guestions. Contnbutions or corrections and additions will therefore be
most welcome,

In order to preserve a necessary relation to the various Departments
of Government, contributions will be classified and numbered under certain
series, Thus, for example, paperson Veterinary subjects will be registered
under the Veterinary Series; those on Forestry in the Forest Series.
Papers of more direct Agricultural or Industrial interest will be grouped
according as the products dealt with belong to the Vegetable or Animal
Kingdom. In a like manner, contributions on Mineral and Metallie sub-
jeets will be registered under the Mineral Series.

Thus sheet and the title-page may be removed when the subject-matter 1g 3 €d 1115 propes [1€,
according to the letter And Bumber shown at 3¢ bottom of €ach page






inc

AGRICULTURAL LEDGER.

1gor—No. 8.
——
ARECA CATECHU, Liun.
(BETEL-NUT.)
" IDICTION ARY OF ECONOMIG PRODUCTS, Vol, T, 4. 1294-1325.)

a PLAGUE 1IN THE BETEL-NUT PALMS
AND
; DESTRUCTION oF THE TISSUES BY WHAT APPEARS
T0 BE A FORM oF TYLOSES.

Equrt on a Tour in the Khulna, Backerganj and Noakhali Districts of
'Eastern Bengal. By GeoroE WaTT, Esq. M.B, G.M, C.LE, etc.,
Reporter on Economic Products to the Government of India

~

CALCUTTA:
OFFICE OF THE SUPERINTENDENT, GOVERNYENT PRINTING, INDIA,
1001,






(Ceop @"a{cmz and 8ot Sevies, Do, 6,)
L /[
E

AGRICULTURAL LEDGER.

1g01—No. 8.

ARECA CATECHU, Linn.

(BETEL-NUT.)

" 7

{DICTIONALY OF ECONOMIC PRODUCTS, Tol. I, 4. 1294—132&.]

- ) A PLAGUE 1n THE BETEL-NUT PALMS

* AND

THE DESTRUCTION oF THE TISSUES By WHAT APPEARS
AR TO BE A FORM oF TYLOSES.

Report on & Tour in the Khulna, Backerganj and Noakkali Districts of
Eastern Bengal. By Georgt WatT, Esq. M.B, C.M, C.E, ete.,
Reporter on Economic Products to the Government of India,

CALCUTTA:
OFFICE OF THE SUPERINTENDENT, GOVERNYENT
I teT=1]



The objects of THE AGRICULTURAL LEDGER are :—
11) To prowde information d with fture or with produss
m 2 form which will admut of s ready transter to ledgers;

{2} To securs the mamtenance of unsform ledgers (on the plan of the Dictionary)
in afi offices concerned in agnicultural subjects throughout Inda, so that
references to ledger entnes made in any report or publicaion mav be
readdy ulilised 1 all offices where ledgers are kept;

{3) To admit of the crrculation, n convement form, of infermation on any subject
conneeted with agriculture or economic products th pffcials or other persons
wnterasted therein;

1) To secure a connection between all papers of interest published ot subjects
refating to economc products and the official Dictionary of Economic Peov
ducts  With this object the wformation pubhished in these Ledgers aill
umsformly be gien under the name and number of the Dictianary article
which they more especally ampldy, When the subject dealt with has not
been taken up 1n the Dictionarty, the positon it very passibly would occuny
an future issues of that work sl be assigned to it,

To facilitate the preparation of an index to THE AGRICULTURAL LEDGER,
the following arrangements have been made, commencing with
1900 1

Al papess pubihshed will be paged, irrespeetive of subjests, tnto an ranual valums.

The annval paging «ill be given on the top of the pages. But to permit of 3
contnuation of the clastification into the various senes hitherto shserved,
a further folio will be shown at the bottom of the pages.  Tins will be pres
served throughout each scries and be continued for several years, untilin
fact sufficient matenal in each Series has been accumalated ta constuute 3
fawr s12ed volume.

At the end of the year a printed index and ttle page will be issued, for the
anrual volume, and after a period of, say, five years an index and title psge
will be Jssued for each senes It has been found that many persons sube
sceitee for a certin series only, and do not care 1o recoive the othets  The
new arrargement, whife permating of the formatan of an annual velume
il at the €ame time retain the senal elassificatin
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The objects of THE AGRICULTURAL LEDGER are t—

(1) To provide information connected with agneulture or with economic products
wn a form which wiil admt of its ready transfer to ledgers;

{2) To secure the maintenance of uniform ledgers (on the plan of the Dictionary}
wn all offices concerned 1 agricultural subjects throughont India, so that
teferences to ledger entties made in any report or publication mav be
readily utilised in all offices where ledgers are kept;

(3) To admit of the tirculation, 1n convenient form, of tnformation on any subject
connected with agriculture or economic products tn officials or other persons
interested therein;

(4) To secure a connection between all\papers of interest published on subjects
relating to economic products and the official Dictionary ofEconomic Pro-
ducts  With this object the information published in these Ledgers will
uniformly be given under the name and number of the Dictionary article
which they more especially amplify. \When the subject dealt with has not
been taken up in the Dictionary, the position 1t very possibly would occupy
in future yssues of that work will be assigned ta it .

To facilitate the preparation of an index to THE AGRICULTURAL LEDGER,
the following arrangements have been made, commencing with
1900 =

Al ‘;apers published will be paged, irrespactive of subjects, 1nto an annual volume.
The annual paging will be given on the top of the pages. But to permit of 2
ion of the classification into the various series hitherto observed,

a further folio will be shown at the bottom of the pages, This will be pre
served throughout each series and be continued for several years, untd in

fact sufficient material in each series has been accumulated to constitute 3

fair sized volume
At the end of the year a printed index and title page will be issued, for the
annual volume, and after a period of, say, five years an index and title page
will be 1ssued for each series. It has been found that many persons sube
scribe for a certain series only, and do not care to receive the others. The
new arrangement, while permitung of the formation of an annual volume
will at the same time retain the serial classification
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2. I examined the specimen as carefully s possible and may as
well record here my observations and action, since these have a bear-
ing on my subsequent investigati The speci was the top
4 or 5 feet of a betel-nut palm (perbaps 2o years old, the stem being
about four inches in diameter), with its usual crown of leaves. Ex-
ternally the plant looked fairly healthy, The wupper portion of the
stem was green, and though one or two of the leaves were broken
and withered they were not more so than might have arisen from the
plant having been cut dawn and handled somewhat roughly (and
unavoidably so) during a journey by boat and rail of some two or
three days’ duration, The lower end of the stem was, however, de-
composed and maggot infested. A number of small black beetles
also escaped from the sturmap. Thisled me to slit the stem up length-
wise, when it was seen the maggots were confined to a few inches of
the lower extremity that had very possibly got decomposed since the
treo had been felled. The white starch-like granular structure of the
stem with its fibrovascular bands looked otherwise quite healthy.
There were no stans, no unhealthy patches, such as might have been
expected throngh the presence of some parasite.

3. ¥ Manif f of the I of Fungi.—
I then examined the epidermis ofthe green portionof the stem, of
the leaf sheaths and of the leaves themselves to see if there were any
indications of a parasiic fungus, Inthis I failed ebsolutely, The
withered leaves were, however, attacked by a black mould, the
mycelia of which had decomposed the cellular tissne and reduced
the leaf-stalks to & mass of fibres in & rotten condition. I satisfied
myself that this was a purely saprophytic action and could be in no
way connected with the disease of the palms.

4. Rotten and Maggot Infested Buds~) then slit the leaf
sheaths open and was much sarprised to find in every case the con-

tained buds 1n an ad d state of d position and maggot in-
fested. They also emitted a most offensive smell. But I wag not a
little surptised to find that the were app: ly identical

withthose seen in the rotten stump of the stern. I examined the
stump again with the greatest care in orderto see if, by any chance,
the wree could have been felled purposely through a diseased portion.
4s this scemed unlikely but rather that the stem had decomposcd
and been maggot infested since having been cut down, the invasion
of the buds and the stump with what appeared the same speciey of
+ 1204-1328,
(36
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insect led me to infer that in both cases very possibly the maggots | BEJELNOT
had appeared subsequent to the death of the structures concerned, | PISEASE.
and were not the cause of death,

5. I further noted that the base of the terminal bud near its Jazgot,
union with the stem had also begun to decompose and to become| Buds.
maggot infested, while the two leaves partially expanded from it
still remained quite green and stood erect. Major Alcock, 1.M,8,
(Superintendent of the Indian Museum), chanced to call on me
while I was engaged with this examination; I accordingly asked him
to be good enough to look at the maggots and to favour me with his
opinion on them., He took away certain portions that were infested,
and undertook to sstentain what the insects were by breeding them
into their matute state. In his reply, dated 18th April, Major Alcock
reported that * three different kinds of Dipterous insects, names
unknown, have been bred from the piece of the stem of betel-nut
palm.” Although this is anticipating the sequence of events some.
what, I may say that I have been led subsequently to infer from the
multiphcity of the insects found in the decomposing stems and buds
that these could not be the cause of a specific disease to the trees, but
rather a consequence of that disease.

6. Yessels of Discascd Tissue filled with Nueleated Cells.— Wuclented
As T had failed to detect by means of a lens and low power micros-| Zisnitn
cope any external fungus, I took the hberty to send a few of the de- | cver*®%,

para, 34,

composed buds and their embracing leat sheaths to Colonel D, D,
Cunningham, C.LE., 1.M.8, for examination.

There was unfortunately at that ime no microscope in the office
of Reporter on Economic Products, and my private one having been
injured daringa recent tour of exploration in Assam, I was unable to
examine the tissue of the discased pans. Dr. Cunningham very
obligingly comphed wuh my reqest and lus letter of the 318t
Mareh confirmed the general smp 1 had formed. He then
wrote: 1 have examuned e speamens of Areca blight, angd
must confess they are a puzzle tome. There is not a trace of any
ordinwry fungal disease about them, but at the same time
vessels and ducts Present very cunous appearances bang in'ma
casec absalutely plegged with masses of relauvely large Nery dc'.icF.
nocleated cells. T am urfertunately 100 1gnerant of the kisto'ogy
palms to krow how far this may be taken as a patholegicat P '_0"
menon, but I have athe” O, King to let me kave bealthy specimens ¢,

A, 1204-1328,
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BETELNUT | comparison. In the meantime and on the supposition that the con-
DISEASE. | dison is a pathological one, the only thing which the appearances

possibly suggest is that the disease is of a Mycetozoa ongin 1
postton of 7. Further Particulars Regarding the Buds.—By my
o Buds,

letter No. 932 of the 27th March, I informed the Director of the De~
partment of Land Records and Agriculture of the above action, I
called for further material, and asked that attention might be directed
to discover whether the disease invariably proceeded from the buds
contained within the leaf sheaths, I may explain that the leaf sheaths
are often 18 inches to 2 feet long, and that they unite around the stem,
each forming a closely adhering tube, within which, and right at the
bottom, the flowering buds are found. As these buds enlarge the
sheaths are split open, a bulging being formed for some days before
the sheath ruptures. I would explain also that in the specimen
supplied to me on the zoth March, the buds were large triangular
bodies from 2 to 3 mches long and nearly as broad and placed nght
at the base of the sheaths, But in every case, notwithstanding thelr
bemng so carefully protected they had turned brown, and what was
remarkable those in the higher and more tightly fitting leaf sheaths
were, 1f anything, 1n a more advanced state «  lecay than the lower and

outer and partly expanded buds. In mamy also the decomposi-
tion was seen to have extended to the I s themselses, large
patches of the inner surfaces of which had ‘0 4 mere rusty
brown, it is true, than the putrid bud- oo arlyinan
unhealthy state, There were, howeve: © ©ui patches
no mamfestations of the esternal fru . parasitic
fungus. (Conf. with para, 36.)

8. 2r. N. G. Mukharjl’s Repor', the Director’s
letter No. 625 A, dated the azth . v.ed a copy of
Mr. Mukhar]i’s report of his investigativ scts badly affected
by the disease, This, while giving mu: .ig information as to
the extent of the malady, its distribution . appearance and partica-

lars of a-former, and presumedly siualar, outbreak zo years ago,
proceaded to attribute the disease to a fungus that he identified as
very possibly a species of Pythium. In support of this view of the
case he forwarded cenain microscopic slides showing various stages
of that fungus. These I at once examined with a low power micros-
cope, but, as I failed absolutely to find anything to .
Mr. Mukharji's views, I sent them to Colonel. D. I, ™ *

A, 1204-1328.
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1.M.8., for his opinion. He was good enough to invite me to come to
his laboratory to see Mr, Mukharji's slides, and at the same time to
examine other specimens which he had himself prepared from the
material sent to him, We examined the slides with the greatest
care, but as Dr. Cunningham had previously written me, there
was not 4 suggestion of a Pythium or Peronospora to be found.
What deceived Mr. Mukharji, apparently, was a somewhat curious
Alga (Cephaleuros mycoidea) which 15 frequently prevalent
on the leaves. Itis, therefore, hardly necessary to enlarge upon
the issnes raised by Mr. Mukhar]i‘s report.

No sooner have the tissues of the leaf, bud, or stem, been killed
than they become a perfect botanic garden of saprophytic fung1 and
harbour also countless forms of insect hfe, The temptation is,
therefore, very great to divert attention from cause to effect and to
wander through and get lost in the unexplored field of fungal
forms to be found on the decomposing structures.

BURNING Avp FUNGICIDES.

. Itake the opportunity of mentioming here that I was forto-
nate in obtaining on loan, from the Mathematical Instrument Depart-
ment, a microscope of sufficient power to enable me to examine the
second consignment of samples sent to this office. T thought itas
well, however, to advance no very definite opinions, 2nd to leave
Mr. Mukharji (o be possibly correct until I had had the opportonity
of more fully establishing my own views. Accordingly my reply
No. 12052232, dated the 29th Apnl, itated that I had obtained
indications that pointed in the direction of the opinion that the
discase was possibly of fungal orrgin. I ventured, however, to differ
with Mr. Mukhar]i that, in ding & chemical 0 be
pursued, it did not matter very much, for practical pusposes, which
mildew it is that causes the destruction.  And here 1 would add that
it is essental before any such an be ded that
we know the lfe-history of the organism causing the disease. 1,
howener, concluded my remarks on this subject (in the letter above
quoted) by sa)ing that Ientirely conturred wath M. “ukh:r]lln
recommending barning as perhaps the most cenain way of checking

BEMELNUT
PALY
DISEASE.

Numeroug
!&grwhme
ungls

the spread of the disease. Once s palm is invaded with phis
mywcrious discane death seems very neartly criversally to fol! N

A, 1204-3
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From the copy of a correspondence on this subject (furnished to
me) that has passed between the Director of Agriculture and Colonet
Sir George King, K.C.l.E, LLM.S,, Superintendent of the Royal
Botanic Gardens, I learn that he also has arrived at the opinion that
destruction by fire is the only likely method of coping with the
disease, until such time aswe have learned the life-history of the
organism that is concerned in the death of the palms.

10. Fungicides.~—So far as T have been able to discover, regard-
ing the structure that is at least in fairly constant association with
the destruction of the trees, no chemucal treatment is ever likely to
be of avail, The growth to which I allude lives within the tissue of
the palm and apparently comes to the surface only (if ever) when
the palm has been killed. To syringe affected trees with polsons
can be of no possible advantage, either to save the individual from
the certain death that is rapidly overtaking it or to check the spread
of the malady. 1f my observations be confirmed by future investiga-
tors, that the orgamsm seen by me within the tissue of affected
palms, 15 the actual or even chief cause in their destruction, it might
be said that it would very possibly be more effectual to pour the fungi~
¢ide into the ground around the roots than to spray the domes of leaves
and terminal buds. A system of spraying young trees might possibly
be of advantage in killing the germs of destruction, before they have
inoculated new hosts { ing that such i lation took place
which I think not), but the course proposed would be impracticable,
since it would mean the syringing of & forest of palms, each 30 or 40
feet in height. So again, sllowing that it can be demonstrated that
fungicides actually do arrest the disease, organic lesions of so serious
a nature have been effected before the external symptoms of disease
have appeared that 1 should very much doubt the advieability of
saving such trees.

MUY DEPUTATION rorne AFFECTED DISTRICTS
Aaxp PLACES VISITED.

11. In reply to my letter of the 2gth April 1896 I received telegra-
phic instructions to visit the distnicts most severely affected, and to
thus conduct a personal enquiry, provided this could be accom-
plished within a period not exceeding one month. M, N. G. Mukharjl
was deputed by the Bengal Government to accompany me, and
joined me at Barisal on Sunday, the 17th May. 1 availed myself of a

A. 1204-1328,
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very generous offer made me by Messra, Hoare, Miller & Co. to travel BE;EE{;UT
in their steamer, the Alokash?, that was to sail on the 14th direct from | PISEASE.
Calentta to Barisal.  Although this occupied the greater part of two | Logalltles
days longer than the route by train to Khulna and steamer to Barsal,
I was enabled to study the Sunderbands, and asI could stop the
steamer as found necessary, I had several opportunities of studying

the disease in more southern parts of the Khulaz and Backerganj
districts than I would otherwise have had, At Morellganj we were
joined by Mr. W. A, Les of the firm of Messrs. Hoare, Miller & Co.—
a gentleman who has devoted much of his leisure hours to micro-
scopic studies, and who took accordingly the keenest interest in the
investigations into the cause of the betel-nut disease. And I desire
to take this opportunity of reporting that, through Mr. Lee's active
co-operation, 1 was enabled to accomplish the work entrusted to me
more rapidly and thoroughly than I could otherwise have done, since
he practically placed at my dispossl the resources of the Bengal
Central Flotilla Company, nnd at the same time assisted very greatly
in the i that had to be made,

12, At Barisal I consuhcd the DMagistrate and Collector,
Mr, Beatson Bell, who, having then only just joned she district,
regretted his inability to afford me any panticulars. He agreed,
however, with Mr. Les and Mr. Mukhan)i that 1 had better in the first
instance visit the Mendiganj sub-dwision, where the discase was said
to be very bad.  QOn two occasions 1 drove through the suburbs of
Barisal in order to see the extent to which the blight prevailed in the
sadar station. 1 was surpnsed to find that the betelnut palms
in and around Barisal itself were not affected.

13. Mr. Les having placed the Alokashs at my disposal, we sailed
from Darisal at dsybreak on the 18th and anchored st Patharhat at
7 A3, A \isit was at once made to Badarpur, where the disease was
known to prevail. A large number of trees were brought on board
and the day spent in thewr examunation. In the afternoon a vimt
was next paid 1o Sonamvhhy, where forther particolars snd speci-
mens were procured, At dajbresk on the momung of the 1gthan
exploration was made to the more d'sant willage of Lashkarpur—,
village with a very extensne betel.nut coltnaton, and where it was
estimated something lile 9o per cent of the trees had been killed,
At 12 noon we returned to the Aletaski, whch at tace reterned tp
Barisal

A. 1294-1328,
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i The afternoon and evening of the 1gth were again spent inthe
DISEASE. | microscopic ination of the very extensive marerial that had been
collected.
Loealitles 14. At § oM. on the 20th we sailed for Noakhali, and astiving at
Vidted. Ichakhalt proceeded by road to Noakhali On the way various

plantations were visited and many specimens collected. The 21st
and z2nd were then spent in Noakhali where Mr. 8, K. Agasti, the
Magistrate and Collector, afforded what assistance he could. The
plantations around the sadar station were visited and cultivators from
more distant parts of the district brought in and interviewed, Onthe
midnight of the 22nd we again embarked, and reached Barisal on the
23rd, sailed for Khulna on the 24th, and reached Calcutta on the
morning of the z5th May.

15. 1 was thus absent from Caleutta in all some ro days,and I
may explain that my tour of inspection occupied a much shorter
period than I anticipated before starting, but I found there was no
occasion t0 extend the enquiry at this season of the year. Sufficient
material had, moreover, been collected to enable me to work out all
that was likely to be ascertained, and it was found that having seen
one or two plantations and talked with some 50 or 6o cultivators,
was, for all practical purposes, the same thing as having visited every
affected plantation.

CULTIF ATION or rap BETEL-NULT.
andas and 16. Mandar Groves~In the districts of Backerganj and Noa-
Betel Grovesd  khalt (and very possibly in other districts as well) the Areca palms
are planted in groves of Mander (Erythrina indica). This Pa-
pilionaceous tree is supposed toimprove sandy soils and to mske clay
soils mare pervious. The cultivators are of opimion that the leaves
enrich the soil, but they affirm that shade is required until the betel-
nuts are full grown. It is probable, however, that it is protection
from wind storms, more than shade from the sun, that is sought.
Branches of the mandar some 6 feet inlength are planted in
rows, the branches being placed 1z 10 15 feet apart each wsy. The
planting is done in February ot April, not March, Bysboutzto 3
yeats, on high lands, and 4 to 6 years, on low lands, the plantation
is ready for the betel seedlings. In certain parts of Khulna district
1 was 101 they d:d not form randar groves, but simply planted that
tree on the circumference of their estates This system iy also

A. 1204-1328.




Ledger.

137

Betel-nut Palms. {G. watt)

ARECA
‘ Catechu.

B N ]
folloved 1n Kaukhali and Perozpur in Backerganj dustrict, In the COLTIFATION

localities where that condition prevails I was somewhat surprised to
find that the disease had not so far been recorded as doing serious
damage.

17. Seasons of Sowing.—The betel-nuts are sown in October
or November, the seeds being deposited 4 1o § inches apart and the
nurseries are either close tothe homestead in shady places, or, of
convememly situated, the nurseries are made m the mandar groves

. The lanting is usually done after 2 years, some-
times 3 or 4 years, For hlgh lands the seedlings are transplanted
in July, for low lands in February or April. Inthe first transplant-
ing the betel-nuts are placed equi-d from the mandar trees and
thus 12 to 15 feet apart. But a second regular transplanting takes
place when the first trees have come nto bearing. Before this is
done the mandar trees are cut down or only a fringe left around the
circumference of the grove. The betcl-nuts in & fully planted grove
are thus about 6 to7 feet apart each way. A certan amount of
jrregular planting tales place, however, as vacancies occur, and in
selfishly conducted plantations the trees may be found here and there
not more than z or 3 feet apart. Itis also probable that there is a
certain amonnt of self-sowing as 1t is not unusual 1o find two or three
trees growing in a clump 50 close to cach other that they could not
be healthy. In most plantations also a distinct percentage of cocoa-
nuts are interplanted among the betel-nuts, o that an old plantation
in many cases has lost all its ongmnal regulanty and become a dense
jungle of palms with only & winding footpath leading to the owner's
house. This generally stands on the bank of a small tank and near
the middle of the holding  The holdings range from 510 40 acres
and In the larger plantations there may be three or four tanks,

18. Seasons of I'towering and I'eulling —Thesa may besaid
to be distributed throoghovt the year.  The fowers that form i Janu.
ary will ripen fruit 1n October ; the flowers formed in March wij frun
in December and January. The harvesung penod is from October 1o
the begmning or middie of January, but occasionally the new Towery
may begin to form in December or Janvary on trees from which 13y
year's frunts have not been coliected. Itisthus possible to colleey
fruits from a diccated tree, and sach are known ang Tecoznlied,
though net bked,  (Coof. with garas. 378} +

-

Tiow,
und Fy

A. 12941328,
(43

BETEL-NUT.

Suxen:af



138

The Agricultural

~ARECA
Catechu.

A Plague in the

CULTIVATION|
BETEL-NUT.

Duratfon or
Possibls Age.

QPINIONS
OF THE
CULTIVATORS)

Densel:
Planted.

19, Duration of Trees.—If a few trees ate planted near villages,
but not m regular groves, the betel-nut may frnit when it1s only 6 or 7
years of age, In plantations they rarely frmt much before the tenth or
twelfth year. The trees subsequently put out in the plantation {just as
the first set begin to fiower) do not come into bearing for 2o years.
There 15 no third planting except, as already stated, to fill up vacancies.
Land formerly covered with betel-nuts, if replanted with them, even
after a rest of several years in the form of mandar groves, does not,
as 2 rule, yreld unti! the palms are at least zo years old.

20, It will thus be seen that it takes at least 30 years before 2
betelnut plantation comes ito full beating, The fruiting life of 2
tree may be put at from 30 t0 50 ar 60 years after coming 1nto bear-
1ng, and the total life of the tree might thus be stated at from 6o to
100 years, Several of the cultivators examined by me admitted that
their plantations had been laid ont by their grandfathers, if not ata
still more remote time, and had continued to yield for at least the past
60 to 70 years without the slightest attention on their part, further
than to oceasionally top dress the soil or hoe down the weeds. But

even that amount of labour is not bestowed on these profitable
plantations every year, and indeed many cultivators never give any

labour to their betel-nut groves.
OPINIONS orror CULTITATORS.

It may serve a useful purpose to record here very briefly a few
of the opinions and replies elicited from the cultvators i~

21. In the Mendigan] Thana the disease first appeared in November
and December of 1892, in a plantation inthe village of Lashkarpur.
‘The owner of the plantation (Afimuddin Shikdar) said that he lost about 3%
of his trees on that occasion. The disease seemed to stop for some times
but re-appeared in the ing S ber. Before the plucking scason
in October 1893 he had lost about ha!f his trees. The discase has cone
tinued ever since and he has now lost all his trees, young and old alike.
He owns about 16 bighas of land, an area that, he says, formerly cons
tained between 5,000 and 6,000 betel-nut trees.

22. None of the other gardens in the neighbourhood were seriously
injured before January 1896. The first to be affected was that belonging
to Shumsuddin Aken, which lies to the south. The prevailing wind in
January is from the north.  But very shortly after {or in fact about the
same time) the plantation belonging to Nabu Bhikdar and also thosa

~ belonging to Nado Jemadar and to Mohammad Take, were affected, and

these hie 1o the north.
A 1AL TAnD
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23 Thevillage of Rammnathpur, which s to the east of Laskhacpur
and about § mile distant, became attacked 1n January 1896,

The willage of Lashkarpur may be said to have fost at feast go
per cent. of 1ts betelenats, and the population bave been reduced from a
3tate of opulence to one bordering on poverty, On one oecasion we came
across one of the neatly buwlt and even ornataental houses of the betel-nat
cultivators deserted and empty. We asked our gwide the reason, and
he pomted to the forest of dead stumps of betelnuts The owner
preferred, he said, to seck employment elsewhera rather than to lace
the fatare and have to pay renton a useless praperty.

23, X of D Some twenty eulth were present
when the abave mformation was obtamed. They stated that the first
indications of the disease were the withering of a few leaflets (puniz)
of one af the innermost feaves. Inabout 810 10 days the whole leal 5
seen to have withered.  The next Jeaf to be affected 15 that immediately
putside, 1n about 20 to go days the bud and innermost leaves, which stif
semam green, {all off through the decomposttion that s set up at the pint
of therr union to the top ofthestem. Ifa twee be felled just before the
crown of leaves falls off, it will be found 10 emit an offensive small—and
the bud when it falls to the ground of ts own aceord gives out the sams
smell.

25. Their Explonation of the Origin of the Disease~The
cultivators tegard the duease a5 due to wind and damp atmosphere, cone
nected with the cyclones that aften occur about October. This followed by
dry weather in February and March completes the destcuction. But they
were unable to account for the admitted fact that dusing the fast autbreak
it was worst during January, ot just belore the occurrence of the dry spring.
In Apn! they had rain and bail, after which they observed the disease be-
gan to sbate, and affected trees to give indications of recovery., In
Backergan] there is usually rain in Janoary, but last year there was none,
sothat o want of rain up to April might be tegarded as associated with
the severity of the outbreak of 1895-98. The cultivators affirmed that in
February and March the soif became abnormally dry, but they imme.
dintely sdded that they had found the disease ta prevail with equal
severity on plantations with damp lowying sofl and those on soil that
had becore tompletely dryed up by Januvary and February, They would
not admit having observed any special prevalence of the dissass on soils
of ane kind more than another.

o
COLTIVATORS

First
Indications.

Supposed
Lauses.

26. Apeof Affected Trees~Speaking of the age of the trees affected,
the cultivators first affiemed that old and young trees (even seedlings)
were alike attacked. When asked the raason why the plantations through
which we had marched from Patharhatto the Mendiganj Thuta were

A. 1294-1328.
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23. Thevillage of Ramnathpur, which hes to the east of Laskharpur
and about } mile distant, became attacked in January 1896,

The village of Lashkarpur may be said to have lost at Jeast go
per cent. of its betel-nuts, and the population have been reduced from a
state of opulence to one bordering on poverty. On one occasion we came
ncross one of the neatly built and even ornamental houses of the betel-nut
cultvators deserted and empty. We asked our gude the reason, and
he pointed to the forest of dead stumps of betel-nuts The owner
preferred, he said, to seek employment elsenhere rather than to face
the future and have to pay rent on a useless property.

23 I of Di. Some twenty culti were present
when the above information was obtamed. They stated that the first
indications of the disease were the witheringof a few leaflets (pinnz)
of one of the innermost lenves. In about 8to 10 days the whole leaf is
seen to have withered, The next leaf to be affected is that immediately
outside. In about 20 to 30 days the bud and innermost leaves, which still
remain green, fall off through the decomposition that is set up at the point
of thewr union tothe top of thestem If a tree be felled just before the
crown of leaves falls off, it will be found to emit an offensive smell—and
the bud when it falls to the ground of its own accord gives out the same
smell.

25 Their Explanation of the Origin of the Disease~The
cultivators regard the disease as due to wind and damp atmosphere, con-
nected with the cyclones that often occur about October. This followed by
dry weather in February and March completes the destruction. But they
were unable to account for the adnutted fact that during the last outbreak
it was worst during January, or just before the occurrence of thedry spring.
In April they had rain and hail, after which they observed the disease be.
gan to abate, and affected trees to give indications of recovery, In
Backerganj there is usually rain in Januvary, but last year there was none,
sothat a want of rain up to Apnl might be regarded as associated with
the severity of the outbreak of 1895-96. The cultivators affrmed that in
February and March thesoil became abnormally dry, but they imme.
diately added that they had found the disease to prevail with equal
severity on plantations with damp low-lying soil and those on soil that
had become completely dryed up by January and February. They would
not admut having observed any special prevalence of the disease on soils
of one kind more than another.

ormns
CULTIVATURS

Flrst
Indleattons.

Supposed
+ causes.

26. Age of Affected Trees,—Speaking of the age of the trees affected,
the cultnators first affirmed that old and young trees (even seedlings)
were alike attacked. \When asked the reason why the plantations through
which we had marched from Patharhat to the Mendiganj Thara were
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19. Duration of Trees,If a few trees are planted near villages,
but not in regular groves, the betel-nut may fruit when itis only 6 or 7
years of age. In plantations they razely fruit much before the tenth or
twelfth year. The trees subsequently put out in the plantation (just as
the first set begin to flower) do not come into bearing for 20 years.
There is no third planting except, as already stated, to fill up vacancies.
Land formerly covered with betel-nuts, if replanted with them, even
after a rest of several years in the form of mandar groves, does not,
as a rule, yield until the palms are at least zo years old.

20. It will thus be seen that it takes at Jeast 30 years beforc 2
betelnut plantation comes nto full bearing. The fruiting life of &
tree may be put at from 30 to §o or 60 years after coming into bear+
ing, and the total life of the tree might thus be stated at from 6o to
100 years, Several of the cultivators examined by me admitted that
their plantations had been laid out by their grandfathers, if not ata
still more remote time, and had continued to yield for at least the past
60 to 70 years withont the slhightest attention on their part, further
than to occasionally top dress the soil or hoe down the weeds. But
even that amount of labour is not bestowed on these profitable
plantations every year, and indeed many cultivators never give any
labour to their betel-nut groves,

OPINIONS orrnr CULTIVATORS.
It may serve a useful purpose to record here very briefly a few
of the opinions and replies elicited from the cultivators i—

21. In the Mendiganj Thana the disease first appeared in November
and December of 18¢2, in 2 plantation in the village of Lashkarpur.
The owner of the plantation (Alimuddin Ehikdar) said that he lost about gl

of his trees on that occasion.  The disease seemed to stop for some timer
but re-ap d sn the followi ber. Before the plucking season
in October 1893 he had lost about hali his trecs. The dwease has cone
tinued ever since and he has now lost all his trees, young and old alke.
He owns about 16 bighas of land, an area that, ho says, formetly con-
tained between 5,000 and 6,000 betel-nut trees.

22. None of the other gardens in the neighbourhood were seriously
injured before January 1896, The first to be affected was that belonging
to Shumsuddin Aken, which lies to the south, The prevailing wind in
January is from the north, But very shortly after {or in fact about the
same time) the plantation belonging to Nabu Shikdar and also thoss

. belonging to Nado Jemadar and to Mohammad Take, were affected, and

these hie to the north.
A 1204-1328,
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23 Thevillage of Ramuathpur, which lies to the east of Laskharpur
and about § mile distant, became attacked in January 1896.

The village of Lashkarpur may be said to have lost st Jeast po
per cent. of its betel-nuts, and the populatien have been reduced from a
state of opulence to one borderiag on poverty. On one sreasion we eame
neross one of the neatly built and even or houses of the betel-nut
oultivates deserted and empty  We asked our guide the reason, and
he pointed to the forest of dead stumps of betchnuts The owner
prefersed, he said, to seek employment elsewhere rather than to face
the future and have to pay rent on a useless property.

PYRN ¢ of D Some twenty f s were present
when the above information was obtamed They stated that the first
indications of the disease were the witheringof a few [leaflets (pinnx)
of one of the innermost leaves, In about Bto 10 days the whole leaf js
seen to have withered, The next Jeaf to be affected 15 that immediately
outside. In about 20 to 30 days the bud and inncrmost Jeaves, which still
remain green, fall off through the decomposition thatis set up at the poiat
of their union tothe top of the stem. 1% a tree be Felled just before the
crowrn of leaves falls off, it will be found to emit an offensive smell—and
the bud when it falls to the ground of its own accord gives out the game
smell,

25. Their Explanatiop—="te/ gin of the Dicense.~The
cultivators regard the disease 3 ' and damp atmosphere, con-
nected with the cyclanes that! * Qctober. This followed by
dry weather in February and\ s the destruction. Bt they
were unable to account for the', t during the {ast outbreak
it was warst during January,or j» wrence of thedry spring.
In Apul they had rain and hail, . bserved the disease be-
gan to abate, and affected trees} ‘s of recovery, fn
Backerganj there is usually rain i Year there was none,
sothat o want of rain up to April as associated with
the severity of the outbreak of 1893+g} . 1 affirmed that jn
February and March thesoil becam ut they imme.
diantely added that they had found th, -3ail with equal
severity on plantations with damp low-lying soil and those on soit that
had become completely dryed up by January and February, They wo
not admit having cbserved any special prevalence of the diseass an

of one kind more than another.
26. Age of Affected Trees.~Speaking of theageof *
the cultivators first affirmed that old and young trees
were alike attacked. When asked the reason why the - T
which we had marched from Patharhat to the Mendigasj.

{ 45 )

OPIRIONS
OF THE
CULTIVALUR!

First
Indieations.

Supposed
+ CAuses.

~



140

The Agricultural

T ARECA
Catechu.

A Plague in the

OPINIONS
THE
CULTIVATORS]

Spavsel
letoz

not diseased, the cultivators replied that these were young plantations.
But it may be added that they were on the banks of a river whereas
those of Lashkarpur are at a considerable distance from any stream. The
degree of subsoil mosture may, therefore, be assumed to be very different
in thetwo localities  Moreover, the cultivators invariably pointed to the
lowness of the water 1n therr tanks as an indication of the untowardness
of the year,

‘The consensus of opinion seemed, however, to be that when the disease
first appeared 1t attacked the old trees, but that rapidly it showed no
special favour for old more than young trees. Some of the cultivators
even affirmed that ithad appeared on the cocoa-nut palms, butthe one
specimen of this shown to me might have been struck by lightning, or have
lost its erown of leaves from any one of many other causes. I saw nothing
to justfy me in thinking the peculbar disease of the betel-nuts had ex-
tended to the cocoa-nuts also, though it is significant that many cultivators
affirmed that this was the case,

27. At Noakhali a large number of cultivators had assembled
and the information ob d from them d the above, and
amplified here and there the details, The evidence of one or two
may, therefore, be here given,

Upsaruddin, of Char Matua, had a five-acre garden containing 700 to
Soo trees. The trees began to die 1 December 1893, a lull came about
February or March; the disease re-appeared in December 1894, and
went on till March 1895 ; returned in December 1895 and continued till
March., He has only 100 trees alive now,

28. d Amjad, of R shwar, said, they bad a cyclone in
October 1893 He noticed  the betel-nuts dying in N ber fol!

The leaves all turned yellow simultaneously and by February he had
lost § of his plants. There was again a [ull till the cyclone of October
1893, when the disease re-appeared.

Another cultivator gave practically the same opinions. Hehad 2
acres bearing 1,500 trees, he has only about 100 left, and these are young
trees, not bearing.

29, Al Meah, of Sharla, said he had 4 acres under betel-nut. He attri+
buted their having died to the order issued by the Collector to have them
counted—he sagely remarked that “ you do not count your children.” He
did not think the cyclone of 1893 had anything to do with the dicease, for
the reason that they had often before had cyclones and these were not
followed by a plague. He was quite sure that Government was respor-
sible for the plague, and remarked, * Counting with the object of increas-
ing rent or oppressing the ryot is offensive to Allah,”

A. 1294-1328.
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He added that, while young and old trees were alike aflected, there
was a greater percentage of death among theold. He said that it ficst
appeared as spols on certain feaflets of the second or third leaf from the
inside, but that he had also seen the bud first showing the symptoms of
disease. If tne tnnecmost leaves are first attacked, the eourse of the
disease is more rapid. From the time of first appearance it generally
takes 10 t0 12 days in dry weather and nearly a month 1 wet, before the
treers killed. The disease has for the present disappeared, in fact certain
trees that were distinctly attacked, he said, had begun recently to recover.
But he regards st as certain that this recovery is only temporary, that
there 1s no real recavery, on the contrary, thatthose very trees will die
later onin the year He repeated when crass-questioned that the disease
most commonly commenced on the second or third Jeaf, but that he had
seen the bud first attacked, and had also observed the course teversed,
the disease extending from the outermost leaf of all to the bud,

PRELIMINARY OBSERVATIONS.

30. Having thus mentioned the localities visited and the opinions
of the cultivators, Ishall now proceed to detail some of the abserva-
tions made by me, but I do not think it will be necessary, except on
rate ta specily the lies where these were recorded.

31. My first impression was that we had to deal with several, not

one disease, 1 asked the cultivators to point me ont diseased trees |-

and I ordered these to be cut down one by one, While that was
being plishied 1 questioned the i as to the symptomy
by which they recognised * the byaram * “(the disease)” and the only
sort of opinion they could give was that the leaves had begum to
wither,

32, External Spmptoms.~In one case a few pipnz, on the
second or perhaps the third leaf from the central bud, had withered ;
in anothet the whole of that leaf had turned to a uniform reddish
yellow colour, but stood erect; ina third two or three leaves were
more or less withered, some having fost all stade of red, and dried
op into & dirty straw colour and become pendent, Bat in all three
examples the bud and first leaf stood erect, were green and quite
healthy looking. In a fourth the terminal bud hag toppled over and
was suspended among the withered leaves. In sy another the en.
tire terminal ctown of leaveshad fallen off ley
—8 of the completed course of dest

vigga d:gd stump

A N
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stated there were found many dead trees with pendent crowns of
leaves that might easily have been killed by the cyclone of October.
In such cases the crown of leaves had not separated from the stem
the bud and leaf-stalks had not become rotten, but were dried up
and reduced to a fibrous condition from being tossed about in the
wind, owing 10 their having remained dangling to the stem for some
four or five months, This is cleatly a different condition from
that in which the tree becomes leafless in little more than one month
from the date of gving external indications of being first attacked,
and where the tissues become rotten and putrid, Moreover, the con-
tinuance of the attack, trees being seen one after the other to be
affected dunng a period of at least four or five months from the date
of the cyclone, could obviously not be a direct consequence of injuries
sustained at one and the same time. During the past 20 years there
must have passed over the Backerganj and Noakhali districts many
cyclones, but only on two occasions have these been followed by a
plague among the betel-nuts,

41. It was thus clear to my mind that by a coincidence possibly,
a cyclone had preceded the out-break of the disease—a disease that
probably requires for its epidemic growth the climatic conditions that
follow the cyclonic penod. The injury done by cyclones, where not
associated with such a disease, would be regarded as ordinary casual-
ties. The betel-nut is undoubtedly 2 delicate palm and would be
readily injured by severe storms, so that a certain percentage of deaths
very hikely always follows the cyclonic period, though the cultivators
take no special notice of that fact. Itis only whenan epidemic occurs
that they become alarmed and look about for an explanation, and
then the peculianty of the disease appearing after the close of the
cyclonic period may paturatly suggest the cyclone as its cause.

42. The fact that the disease had spread from the districts where it
first appeared, into remote regions where there had been no cyclones,
would seem to dispose of the cyclonic theory. It may be mentioned
that on my return to Calcutta I had diseased betel-nuts sent me
from scveral distnets, besides those of Eastern Bengal, and myself
discovered afew isolated trees badly affected in gardens in Caleutta,
It would be difficult to account for the communication of a contagions
disease to single trees in the heart of a great city and several hundred
mules away from the chief region of betel-not cultivation—and yet
1 have litile doubt they were killed by the same disease as that which

A. 1204-1328,
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raged in Eastern Benga] during the period of my tour of inspection, BETEL-NUT
What is still more significant, while the disease had practically| DISEASE.
stopped in Backerganj and Noakhali, it would seem to have subse-
quently commenced at Sibpur near Calcutta. But if climatic condi.
tions be assumed as possibly originating the disease, there would very
probably be little difficulty in accountng for isolated and simultaneous
manifestations,
PARASITIC FUNGI anp ALGAL.
Parasitex.

43. During my rapid tour of inspection to Eastern Bengal, I had
ample opportunity to hunt for externsl parasitic orgamsms, and
with three or four microscopes at hand could ascertain, with some
degree of certainty, whether those seen could be accepted as equs-
ing, or even being m association with, the disease. I requested
Mr. Mukharfi, therefore, to re-discover and show to me the parasitic
fungus to which he attributed the death of the palms. In this he
failed absolutely, but accounted for his failure by the changes that
had taken place during the past two months, There was of course
a certain amount of probability in that explanation. It was, there-
fore, with the very greatest cate that I esamined the epidermis of
the stems, leaves, leaf-sheaths, and buds, for any such manifestation,
for I felt satisfied that even with the most advanced stage of such a
fungus there need be no difficulty in recognising the myceha and
withered fructifications, or possibly in detecting the resting condition
of the Fungus. The withered and dead leaves very frequently (and
dependent on the extent of their decay,) manifested certain sapro-
phytic fungi, but neither upon these, nor on the living and dying
structures, could any trace be found of a pamsitic fungus that would
in any way account for the destruction of the palms.

44. Indeed only one parasite was discovered, pamely, the lichepoid
condition of the Alga known as Cephaleuros mycoidea, This
was Seen to form on the old stems immense elevated patches
(sometimes 85 much as an inch in Jength) browmsh red with
sometimes a dead pohion in the centre and a darker outer rim.
These occurred up and down the stems, and side by side with
numerous patches of grey lichen. But it was also noted that the
outer Jarge green leafesheaths were copiously besprinkled with smaller

~

more red-looking patches of that Alga than those seen oo the stem,
The small patches on the leaf-sheaths were carefully studied and

A. 1294-1328.
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in their action, though the cells underneath the patches 1o a certain
depth were often much discoloured and in some cases even killed.

I had previously had occasion to study this Alga on the tea
plant, and was well aware that sometimes it became deep-seated,
and is then & dangerous parasite.  Qn the leaves of the tea bush,
small round orange-red patches of this parasite, that look to the
naked eye very much like little patches of 2 foliaceons lichen, may
be found in nearly every garden in Assam, but only in one or two
Iocalities does it assume its second phase. In these localities,
however, it becomes deep seated on the young twigs of the tea plant,
It ceases 10 be a lichen-like epidermal harmless parasite and assumes
its more direct parasitic condition, It does not in that case form

i ibed superficial patches, but p the epidermi
and emerges on the surface of the twigs in the form of an extensive
pile of very minute ge-col d fructi i The limitatk
of is destruchon in that case is indicated by a pronounced orange.
yellow hne of demarcation, separating the portion of the dead from
the living twig. As it advances, the tissues through which it hes
passed turn livid, and soon wither up and die.

435. Demarcating Ifne—I have gone into these detils here
because in every case where the leaves of the betelnut were
seen to be killed by *the Zyaram” I observed an omnge-coloured
line of demarcation between the living and the dead tissues, It
was only natural to infer that the agent of destruction might be
tecognised at that point, But 1 was surprised to find that many
trees that gave no indication of the presence of Cephaleuros
mycoidea possessed the Iine of demarcation in quite as pro-
nounced & form sy in those with that Alga in great profusfon.
Further, though I made many seclions through Jeaf.sheaths that
showed the Cephaleuros and those where it was not present, T conld
not detect any indications of there ever having been penetrating
mycelia or other foreign organisms within the tisvus of the palm,
1 was thus forced to the i thongh el 7, that
Cephaleuros at least could have nothing to do with the destruc.
tion of the betel-nut palms. I say reluctantly, for I had fsiled absg.
futely to detect any other epidermal parasite on these palms  and
Cephatleuros was frequently present to & very considerable extent.

A, 1204-1328,
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46. Before leaving the subject of Cephaleuros, however, I
would desire to add a further circumstance of no small value.
I never came across & leaflet of the palm that bore the alga so that
that parasite must be held innocent of the withering of the leaves
in the manner described, When decay had invaded the whole leaf,
and was descending into the sheath, then the line of demarcation
to which Ihave alluded was seen tobe formed. The portion of
the sheath usually below that line, being still living and green, was
that, and that alone, on which Cephaleuros was to be found.

47. But, while I had failed to discover any deep-seated action
for Cephaleuros, Ihad also faled to recognise within the tissue of
the palm indications of the mycelia of a fungal parasite. I must have cut
and ined hundreds of mi pic sections, lengthwise and
transverse, throvgh leaf-sheaths, leaves, stems, roots and buds. In
no instance did I come across the slightest indication of the presence
of penetrating myceliz. Ths circumstance, when taken in conjunc-
tion with the entire absence from the epidermis of any fungal organ.
isms, left no room for doubt that if the death of the palms was caused
by a fungus at allit very possibly would be found to be of a very
unusual type, the life -history of which in all probability would prove
a new and novel story to the already long and diversified hterature
of plant diseases.

DECOMPOSITION or TISSUES.

48, Stagesin D L -Bef ding to deal with
the microscopic peculiarities of the diseased pslms I think it as welito
detail certain other peculianties I was surpnsed to find the greatest
irregularity in the dition of the upp three feet or so of the
trees felled. In one withonly 2 few leaves withered, and which I was
told had only recently been attacked, I found the leaf-sheaths of the
three or four leaves immediately around the terminal bud, and the

bud itself, completely decomposed into a watery flud contained
withinthe reed-like tube formed by the remaining leaf-sheaths. As
I have explained, the of the betel stern consists of
the embracing leaf-sheaths, which, for a considerable postion of
their length, constitute complete tubes one inside the other, The
young stem is contained within this series of tabes for some distance,
the remaining portion of the tube on the top being filled up by the
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youngest leaf of all. It is this' tnexpanded young leaf, standing erect
in the middle of the crown, that I have for convemence designated the
central bud, though it should now be understood that the bud itself is
right at the base of the first leaf and completely within the tube,

In the stem hewn down, to which I have just alluded, the centrel
lest stood crect though its lower half right down to the bud was com-
pletely decomposed. I collected a quantity of this liquid ; 1t was quite
clear and had next to no smell. Ina short time after exposure to
the ar 1t became turbid and acquired an offensive smell.

49. In gnother tree, where the leaves were nearly all withered,
I found no fluid, no empty tube, butthe whole of the inner leaf-
sheaths and bud were reduced to a pulpy white mass that gave ocuta
most offensive and sickening smell. Ilooked for the maggots re-
corded above (Para. 5), but found none.

so. In a third palm, which seemed externally quite as far gone
as either of the above, there was no decomposition, no smell, and the
leaf-sheaths and young stem when slit open showed no discolour-
ation, They looked 1n fact quite healthy.

51, Ing fourth, very lutle affected so far as external indications
were concerned, the transverse sections of the leaf-sheaths and stem
showed discolouted yellow and brown spots that corresponded to
the position of the fibro-vascular bundles. But there was no fluid, no
rotten putrid tissue.

52, The examples three and fourabove, I was told, were trees that
had for the present had recovered from the disease, but would
have most undoubtedly died next December,

3. In stll o fifth, the bud had fallen off and a leafless stump was
all that remained.

The effect of decapitation is usually visible a little below the point
of actuallocation of the bud, say two or three feet below the extremity of
thetree. The first indication of thisis a constriction of the stem just

outside the Jeaves. This extends unul the crown becomes top-heavy.
The central erect portion first falls overand then the whole crown of
leaves tumbles to the ground. The iction of the stem
until the stomp becomes somewhat pointed and appears as if the
plant bad been billed by a stnng tied tghtly around the green
portion. It may then be noticed thata hine of depression forms
fengthwise on one side of the stump, the estermal ring of hard wood
falling in, as it were, throngh the terior tissue decomposing from

A, 1294-1328.
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the bud downwards. It will thus be noted that here again I failed to
discover any uniform process of destruction such as might be seized
upon as indicative of & localised and parssitic disease.

54. Lhad, in‘fact, failed to see any fixed conrse in the withering
of the leaves; failed to find a parasitic fungus erther on the epidermis
or within the tissue of the plant; and I had also failled to detect any
very pracise course of decorapositon of the tissue, There could be

. but two admissible explanations of these sigmficant falures, in the
face of such wholesale destruction—namely, that either the disease
had run its course, and for the present at all events, had practically
disappeared, or that it was 2 malady that might be charactenised as of
a corstitutional character mot the result of a specific parasite, The

1 S were i that 1t appeared in December, and after
DMarch ceased to attack any more trees, It was thus certain that to
study the disease with any hope of beingable to discover its causa-
tion it must be taken in hand i December or January and that my
visit in that case was made too late in the year,

55. But one point I feel confident in re-affirming, namely, that
syhatever the disease may be it can hardly be a fungus that produces
penetrating mycelia and that carries its fructifications to the surface,
since I was almost certain to have seen the results of such penetration
or the remains of the withered fructfications.

MICROSCOPIC STRUCTURES.

56. It 15 necessary to examine & few of the structures of healthy
plants, before proceeding to deal with pathological mamfestations,
Asin all other palms, 50 1n the betel-nut, transverse sections of the
stem, Toot, or leaf, ined under a low-p i pe, will be
seen t0 consist manly of large thin-walled cells so loosely packed
together that they leave, more or less frequently, intercellular spaces,
that is to say, openings between the cells, Tissue of this nature has
been designated the Funpanextar Tissue.

Inthe root and stem the cells of the fundamental tissue are
broad-oblong or rotund, and show accordingly small triangnlar inter-
cellular apaces, but in the fully formed strncture of the leaf-sheath
the cells are sometimes linear-oblong. They are then arranged ina
definite manner, and frequently manifest very large interceliular spaces
from the linesr cells being divergent. But the greatest possible
variation may be witnessed aecording to the age or position of
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,}’k!’,}'m‘ the tissues examined, Thus, for example, if 2 serles of transverse
TISSUE, sections of the young stem be made at every inch from the actual

The
cell-Wall, ||

growing apex, and for a foot or so0 downwards, the most masvellous
transitions in form may be witnessed, Soina like manner aset of
transverse sections of the outermost leafisheath will differ materlally
from those of the less matgre internel leaf-shesths, Moreover, within
the same leaf-sheath considerable diversity may be witnessed in the
relative developments of the various parts, according to the position
from which the sections have been taken, In the one the cells of ihe
fundamental tissue may be seen to be nearly as broad as long, in
snother three or four times as long as broad, meeting each other 1n
fact at their extremities only. In still a third transverse section the
cells of the fund: 1 tissue of the leaf-sheath may be seen to be
linear-oblong, and 50 placed as to touch each other thronghout their

Cell Contents.)  length, being more or less parallel to the epidermis.

Nucleus, 57. It may also be recorded, regarding the fundamental tissue,
that ats cells have remarkably thin cellapalls, that the protoplasmic
contents are quite p 3 that an ptionally large nuclens

orash may be 4 d within esch cell; that in superficial stractures

Stapeh chlorophyll grains are discernible; and that small round starch

Gratas, grains ate present 1n most of such cells, This condition of the cell

EASER has been designated Parexcimysatous, in contra-distinction to Pro.

PROSEN- .

CHYMA, sENcuymaTous, in which the cells are efongated.

Staseh 8. Returning to the subject of the starch grains, it will be observed

Cong, swith that they are very abundant in the root and mature stem, become less

it et abundant on ascending toward the growing apex of the stem, and less
abundant in the mature leaf-Structures than in the young leaves.
The cells of the lundamental tissue of the root and lower stem will
also be d as bundles of needfe-shaped

Rapbides. raphides.

These details regarding the parenchymatous tissue of the betel
nut (which might be said to apply to any palm) have been gone into
here, beeause in the d d di they undergo certain very
remarkable modifications.

Wi | 5 Tubre T Seattercd throoghont the tune

BURDLES, damental tissue will be seen compactly built structures that manifest

no intercellolar spaces, and the cells of which are, for the most
pant, in the prosenchymatous condition, Neither nuclei nor starch
A. 1294-1328.
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grains are usually seen within these cells, and, moreover, many of them
have been fused as it were into long tubes, or vessels, by the absorp-
tion of the extremities of the cell-walls. These are the Frero-vas-
curAr Buspres. The micro-photograph, ¥ Plafe L, fig. t, shows
the transverse section of a fib lar bundle in the leaf-sheath.

60. For convenience each bundle may be spoken of as consist-
ing of three well-marked portions :—

(@) A protectng skealk composed of two layers of widely differ-
ent cells. The cells of the outermost layer differ from
those of the fundamental tissue matnly in being smaller
and more closely compacted, and in being often more
highly charged with starch gramns. The mner layer of
the sheath consists of thick-walled cells—ScLERENCHYMA.
In fig. 7 the outer layer consists of the two or three
rows of small cells on the circumference: the nner layer
is best seen m the dark apicular bed. In Plate 111, fig.
7, 1t is beautifully shown in the healthy bundle to the
right where 1t forms a dark horse-shoe-shaped patch.

(%) A series of vessels or tubes enclosed by thick-walled cells
that are in 2 i y stage of devel nto
vessels of the character they surround  There are
usually one, two, or three large Pr1tEnp VESSELS em-
braced by thick-walled pitted cells—the Tracuzipes,
Below the pitted vessels are placed a series of Serrar
Vessets, some with the spiral deposit umiformly formed,
others more open and imregular, but never ANNULAR.
There may be one or two such vessels, or as many as 30
or 40 compacted together by tracherdet in vanous stages
of development. The series of pited and spiral vessels
with therr di heides are coll Iy desig-
nated—the Xveest. In Plate 1., fig- £ the two large
eyes mear the middle are the pitted vessels and the six or
seven smaller ones below ate the spiral vessels.
may be of interest to add here that it 1s supposed to be
within this portion of the fibro-vascular bundle, mainly,
that the sap mses from the root to the growing bud,

=

® 1 would here explain that I am indebted to_my {riend Mr W, Sim.

FIBRO-
VASCULAR
BUNDLES.

Bundle-
sheath,

SCLEREN-
CHYMA,

Pittad
Vessels,

Tracheldes,

XYLEM,

mons (Secretary of the Microscopic Society of Caleutta) for having very
kindly prepared the Micro-photographs given in this paper. —G. 7.

A, 1294-1328.
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though it should be recollected that no fluid passes
within the vessels themselves. (Conf/. with para. y2.))
It ascends within the cellular portions of the xylem
<hiefly in consequence of the following forces :—
by the suction caused through Zranspiration from
the leaves ;
by the constant adjustment of the specific gravities
of the fluid contents of adjacent cells—Osmosis 3
by the chemical affinity of cellulose for water~7m&i-
bition—g power that is cosequently strongest
in the cells with thick walls ; and
by the law of Captllary Atiraction,
Bat the vesscls of the fully formed wood, more especially
the pitted vessels, contsin air, and only abnormally fuids
or other substances.
(¢) Between (a) and () on the upper half of each bundle one
or two patches of thin-walled cells will be seen.  Inter-
spaced with these cells may also be recognised numetous
sieve tubes, This portion of the bundle has been desig-
nated the Puroes, and it is the region within which the
descending current of sap passes—the elaborated sap—
the prepared food of the plant. The Phloem is seen in
Plate I, fig. 1, i.e, the two circular clear spots bult
up of small cells helow the dark apicular sclerenchyma
and above the pitted vessels,
61. Staining Sections.—The praportions of these
of the fibro-vascular bundles may be sgento vary greatly, but their
relative positions are not susceptible of change. In transverse sec-
tions the phloem is placed above the xylem, that is to say, in the
stem and root st is directed toward the periphery and in the leap
toward the lower (outer) epidermis. To assist the observer to”
recognise these structares, mote especially when in longitudinal sec-
tion, it 1s desirable to call in the aid of one or two staining
solutions, that s to say, substances that will uniformly impart colour
to centzin portions of the ussues examined. It will suffice to employ
for this purpose three tinctonal reagents.  Picrocgrmine will give
a pink tinge to the protoplasm  and  nucleus of parenchymatous
tissues, while amtline-rroles will impan 2 bright blue to the vessels
and cell-walls.  Jodine will stain the starch grains blue and impart
a nich yellow tint to lignified tissues, and colonr in this way certain

A 1204-1328
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cellulose deposits not stained by the violet, With the aid of thesc
and other similar well-known tinctorial reagents it becomes possible
to distinguish the relative parts of the bundle, however dispropor-
tionately they may be developed.

62, The Leaf-sheath.—Derhaps the best way to examine the
betel is to with t scctions through the leaf-
sheath, choosing for this purpose the sccond or the third sheath
(counting from the outside) and making a transverse scction

" through about the middle length of the sheath, The fundamental
uisstie of the central portion of the section will be scen to consist
of el cells dma iful manner parallel to cach
other and gradually tapered in length.  Two or three rows of these
cells encircle each bundle, and thus produce a sort of diaper pattern
with the fibro-vascular bundle as the cenual feature of cach diamonds
shaped space, As if to denote the lLimitations of these spaces some
12 to 16 miniature fibro-vascular bundles are arranged on the cir-
cumference, in which every third one 1s larger and more fully formed
than the intervening pair.  The mucro-photograph, Plate 2, fig, 2,
shows this arrangement of fundamental ussue and fibro.vascular
bundles,

63. Towards the lower margin (that is, the outer surface of the
leaf-sheath) the fundamental tissue will be obscrved to become less
methodically arranged and the cells more rounded. The bundles
i this position zre also smaller and more numerous though at
first they are as 1t were more elongated (transverse section), the
development being on the apex and consisting mainly inthe greater
production of the sclerenchymatous portion of the bundle.sheath,
Ultimately the bundles, crowded towards the margin, are scen n
transverse section to consist of small circularipatches of sclerenchyma
with or withouta clear p hymatous centre, but letely devold
of any trace of vessels. Plare 1., fig. 3, shows this condition in a
transverse section of the young leaf stalk. Itshould perhaps be here
explained that inits course through the stem each bundle ia thicke:t
a httle above s middle length, and that as st abroplly arches
upwards and outwards toward the periphery, tn order to pass Inlo
the leal, or is extended downwards and outwards in the direction of
the root, it ts gradually tapered off 1n thickness. It follows that many
of the small and imperfect bundles in the perphery of the stem or

EXAMINA.
TION.

13
Loar:amth.

Dutar
Margin.

within the leaf, ate bundies which, if traced apwards or downwards,
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would be found to be fully formed. To speak of them, therefore, as
impesfectly formed is (in many cases) but relatively corract, namely,
to the other bundles within the field of the microscope.

64. The eprdermis consists of one row of closely packed minute
oblong cells (with thin walls), and which show no intercellular spaces
except the somewhat peculiar and abundant stomata which open into
the zlternate posttions between the sclerenchymatous patches, Below
the epiderms is placed a cuticular layer of three or four rows of
small rounded cells also with remarkably thin walls, the cells bemng
less than halt the size of those of the adjacent fundamental tissne, It
may be remarked that this condition should be eminently adapted
to free pirati but illsuited ingly to any abnormai
drought.

65, Turning observation toward the upper (inner) surface of our
leaf-sheath section, only a slight diminution in the size of the fibro-
vascular bundles, with little or no crowding of imperfect bundles,
will be seen toward the cuticular region. The cells of the funda-
menta) tissue are, however, greatly elongated and so amanged as to
repeatedly leave large intercellular spaces. The epidermis is similar
to that descnibed on the opposite margin, but the sub-cuticular layer
15 many times as thick as that of the under-surface, It consists of
some 30 or 60 rows of greatly elongated parallel cells closely com-
pacted together, and, in consequence, the fibro-vascular bundles are
seen for the most part to be some distance from the epidermis.

66. Formation of Bundles.——Alhough it may be regarded as
a slight departure from the description of the healthy tissues, that ulti-
mately become changed pathologically, st may be here stated that the
formation of new Gbro-vascular bundles may be traced in either of
w0, if not three, methods:—(a) The great apicular horse-shoe-
shaped bed of sclerenchyma, present in every fully formed bundle
and which constitates the inner layer of the bundle-sheath (Para.
60 a, Plate I, fig. r) may be seen (on transverse section) to elongate
as 1t were toward the periphery.  Ultimately a semi-transparent spot
appeats within this expansion which may be observed to gradnally
assume the condmon of the phloem. In course of time these new
centres are severed from the old bundles, and in fongitudinaf

sections (through the thickness of the leaf-sheaths) such new
bundles appear as branches, which may be even traced obliquely
through the tistne until they enter into fusson with other bundies,

A. 1294.1328.

( 6o )



Ledger. 155

N ARECA

of Mormal Tisstes. (G. Watt) Catechu,

thus producing an is of the fib lar system. But |FORMATION
this condition, so0 far as the leaf-sheath is concerned, will be VASCULAR
observed to be most frequent within or adjacent to the sub-|, .o

cuticular region where, as already stated, numerous imperfect
bundles are crowded together. Simularly, the branching and anas-
tomosing of bundles within the stem occurs 1n the bark-like zone
of crowded bundles—a region in which extensive beds of scleren-
chyma may be witnessed, due to the fusion of bundles (Plare 1.,
fige 3 I{ut at the nodes (or jomnts) an even more complete
system of branching may be traced, where a perfect plexus, as 1t were,
occurs, that gives to the leaves secondary branches from the fibro-
vascular system of the stem.

(3) But to return to the subject of the formation of new bindles.
In the second place, bundles may be seen to be formed from
minute patches of the peculiar prosenchyma here dealt with, which
onginate within the fundamental tissue and gradually develop into
bundles. These may have beencut off at an early stage of their
existence from the bundles before the formation of a phloem,
or they may have been spontancously formed in the fundamental
tissue. As seen near the outer margin of the leaf-sheath or on the
periphery of sections of the stem, the majority would appear to be
formed from the apex (transverse section) of the older bundles
immediately behind. They very frequently remain for a period with-
out showmg any phloem, and may even exp:md and coalesce into
great lar beads of scl T 1 d h the
cuticle, withont manifesting any tendency to form definite bundles.

(¢) It would also appear probable that bundles originate by a
third process, namely, the formation of 3 band of cells that assume
the conditions of the phloem, and ulumately become surrounded by a
prosenchymatous sheath,

67. Occurrence of Tessele.—In point of time and place the
spiral vessels are first 1o 2ppear within the bands of scletenchyma
destined to be converted inta fibro-vascular bundles, The pitted
vessels are formed at 1 much later period, their presence denoting
folly formed bundles. A few of the interior sclerenchymatous cells
of the young bundle assume the condition of tracheides, and others
gradually form spiral vessels. But prior to the appearance of vessels
a central phlem bas invariably been formed. It is thus evident

that the essential diti in the ion of a fibr ular

A. 1204-1328.
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rg;ﬂ‘;ﬂm‘i bundle are a well-developed sheath of scl hyma surrounding
‘éaf%“lém « parenchymatons central cord.  The precedence of these conditions

is 50 invariable 1 all the younger tissues, that the fibro-vascular
system 1n its ultimate extensions and anastomoses may be said to be
tepresented by cords of sclerenchyma, with or without a paren-
chymatous central band.

68, Bundlc-sheath.~The sclerenchyma of the inner layer of
the bundle-sheath may readily enough be recognised. Its eells are
made to assume a greemsh tint by picrocarmine and are then seen
to form a peculiar horse-shoe-shaped apicular cap on the top margin
of the transverse sechion of the bundle (Plate 1, fig, 1), the dark por=
tion ot top of bundle. From the centre of this embracing concavity
a dividing band of cells penetrates through the pink-coloured paren-
chyma of the phicem, and on neanng the xylem gradually spreads
out and becomes less and less p matous, until ulti 1y it
merges agaimn into the condition of the tracheides around the vessels,
Under the mfluence of 10dine the apicular cap of sclerenchyma tumns
orange yellow, the remmiing poruons canary yellow, while the phloem
is not stamed

nghl at the further extremity of the bundle there is a similar

hy matous horse-shoe-shaped embracing bed, though very much
less distinet than the apienlar one, and with the majenty ofits cells
stained by iodine yellow instead of orange InFPlate 1., fig. 1, this
is not very distinct, but is indicated by the dark cells neat the limita.
tion of the bundle. These two beds of sclerenchyma may almost be
said to be connected by two chains of prosenchymatous cells that com-
plete the inner sheath,  Within this sheath there may be scen a fairly
Jarge patch of thin-walled eclls, of a more or less parenchymatous
nature, that estends from the lower cap of sclerenchyma to the
tracheides of the spiral vessels.

69. Ouside the sclerenchyma may be recognised the outer layer of
the bundte-sheath  Thuss purely parenchymatous, it belongs to the
fundamental system, but 1s clearly adapted as a special himiting layer
1o the bundle  The cells are much smaller than those of the funda-
mental tissue, and, as seen in longitudinal section, are greuly elon-
gated  On the apex of the bundle this outer layer of the bundle-
sheath 1s most highly developed, and in the case of the bundles met
with in the stem where 1t may be scento have developed into
many tiumes the size of all the other portions of the bundle viewed

A. 1294-1328.
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collectively. This condition is very well shown m the micro-photo- [FORMATION
graph (Plate II, fig. 6), where the spiral vessels and cells of the| VASCULAR

xylem are dark coloured through the presence of a deposit within them,

70. Structure of the Stem.—In fact the apicular parenchy-
matous sheaths have expanded into immense patches each with its
dwarfed xylem and phloem thrown into the lower extremity, The
fundamental tissue of the stem has thereby been compressed into
narrow dividing ridges between these great oblique expanses of small-
celled parenchyma (Fig. 6).

71. Moreover, transverse sections of the stem might, near the apex,
show many bundles almost lengthwise, owing to so many m that posi-
tion having turned acutely outwards to enter the leaves. In this con-
dition the parenchyma of the outer bundle-sheath 1s not only revealed
as made up of elongated cells, but the nucle: of adjacent ¢ells occur
uniformly in the same positions, and thus give these nbbon.like bands
of elongated cells a jomted appearance when viewed by a low power,
VWhen it is recollected also that new bundles can be seen to be thrown
off from the sclerenchyma, and that at the jomnts (or nodes rather) of
the stem numerous branches may be traced, 1t becomes apparent that
the immense development of woody tissue (the sclerenchymatous
inner layer of the bundle-sheath (Plase 7., fig 3) and the equally great
production of the p: outer layer of the sheath (Plate 11.,
fig. 6) must be intimately connected with the life of the plant,

72, Circulation of the Sap —Iam thus disposed to regard the
view advanced by many botanists (paragraph 60), that the ascencing
crude sap passes withm the xylem and the descending elaborated fluid
within the phloem, as very posmbly too circumscrbed Those

divisions of the bundle are doubtless primanly concemned in the
circulation, since ;n many parts of the plant (as in the leaf-sheath
and leaves) the vascular system consists maunly of a senes of what
might be d th ical fib lar bundles. Buta very
mmuch larger proportion of the palm tissue consists of the scleren.
chyma of the sheath than of the xylem of the bundles. It 15 accord-
ingly difficult to believe that the theory of 1mbibition should not be
admissible as operating powerfully witlun bands of tissue of thig
nature, the more so since these mamfest within the cxternal structures
an almost } and are T 1y highly devel
oped intheroot. Inthesame waylam disposed to regard the distnby.
tion of the elaborated sap within the stem as passing1o some extent gy
. A, 1204-1328,
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least through the 50-called parenchymatous outer layer of the bundie-
sheath, seeing that the phloem of the bundles of the stem is relatively
very minute. Intherootitis otherwise; the descending current of
elaborated sap apparently passes exclusively within the phloem of the
more central fally developed bundles. And, in part support of this
view of the parenchyma of the bundle-sheath, I would mention the
farther fact that the formation of starch grains and raphides is mainly
(one might almost say entirely) within the fundamental tissue of the
stem and root, whereas in the leaf, starch grains may be witnessed as
most abundant 1n the parenchyma of the outer zone of the bundles,

73- Formation of Lateral Flowering Buds.— Before passing
to the consideration of the morbid structures it may be as well to
mention, in lusi that in longitudinal sections through the
termina) bud of the betel-nat palm, the formation of the flower buds
may be traced. From the base of each leaf, on its inner face, and dis-
tinctly above the level of the apex of the stem, a small portion of the
cellular tissue of the leaf may be seen to be severed. This becomes
the protecting sheath of the flower bud. In the intesior of the sheath a
minmture bud, very,much like the terminal Jeaf-bud, 1s gradunlly
formed, which has minute leaves embracing its apex, but at this stage
the vascular plexus may be observed to have furmshed no offshoot
for the young flower-bud. It is composed at present of cellular
tissue only, and indeed the vesscls that enter the leaf from the stem
are seen to cut abruptly across the base of the young flower-bud.
Eren the vessels of the leaf, however, may be observed tobe but im-
perfectly formed. They consist for the most part of cords of scleren-
chyma with only occasionally one or two minate spiral vessels.

MANIFLESTATIONS op DISLASL.

74. Nucleated cells within the Ditted Fesscls.—] have gone
into the details given inthe last chapter, because it seemed neces.
sary in order to follow the probable course of the disease that the
study should start from some Lnowledge of healthy tissues. Mention
has been made (Pzra. 6) of remarkable nucleated cells seen
within the pitted vessels. Withont venturing here to express any
definite opimion as 1o the nature of these organisms, I wonld remark
that I have not found them jnvariably present. Trees have been
brought me as diseased in which I could find nesther the nucleated
cells of the puted vessels, nor any of the other morbid conditions to

A, 1294-1328.
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be described.  And again, other trees have been examined by me Nu&ggg:

inanad d state of d position, but in which 1 failed to find
the nucleated organisms within the pitted vessels, But, on the other
hand, 1 failed also to discover a plant which, from extemnal manifest-
ations, might be described as intermediate between the two extremes
indicated, that did not show & large percentage of its pitted vessels
more or less completely ot d with these organi In certain
sdvanced stages I also ded the exi of nucleated cells within
the spiral vessels, and I thus became fairly convinced, after a
very extensive series of observations, that their disappearance from
the pitted vessels was coincident with the app of other
abnormal conditions within the trachea, tracheides and spiral vessels.
75. When witnessed within pitted vessels that are only partially
filled, the organisms that have been spoken of as nucleated cells are
at first perfectly spherical. (Sec the two pitted vessels in the centre
of Plate I, fig. 1.) They seem to be produced from the inner wall
of the vessel ard to be surrounded by a remarkably thun cell-wall,
When fully developed, however, they become very large, conuiderably
larger, as Mr. George Massee of Kew remarked to me (on his
examinng my mucroscopic sides), than the spores or cells of any
known fungus. As they enlarge, the nucleus becomes distinetly
visible in each cell, and on the cells from apposite sides of thelvessel
meeting they lose their spherical form and become closely compacted
together. They are quite transparent, so that by turning the fine
adjustment of the microscope, others, and still others, are brought into
view as observations is carried down the vessels.
The micro-photographs (Plate I1., figs. 4 and §) show these
remarkable and very large cells completely filhng up a pitted vessel.
76, Plasmdc i It will be recollected that the old pitted
els contam air ; that -ptional cond: only do they possess
fuids ; and thay, 5o far as is known, they have xatheta structmral
than a vital rdle in the economy of plant Iife. It would, however, be
contrary to alf experfence to suppose that these vessels could be com-
pletely filled up with forcign organisms, in the way shown by the
photographs (Figs. 1, 3, ¢ and 5) without the Lfe of the plant being
thereby seriously disturbed Moreover, plants in a further stage
Irave been repeatedly seen by me to manifesta very different eondj-
tion of putted vessels. The internal walls of these vessels hase been
observed to be coated with a thick yellow brown Iayer that manifests
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cognisable organisms.

77. Coincident with this change in the pitted vessels the surround-
g tracheides have been observed to be filled with a dark-brown sub-
stance, and a few, or, in advanced stages, all the spiral vessels, simi-
larly entirely choked up with a thick yellow-brown plasmic deposit that
in longitudinal section may be traced along the vessels as interrupted
blocks of vanious lengths. This condition is seen 1n the micro-photo-
graph (Plate 1, fig. 6) of a transverse section showing the spiral
vessels and xylem cells of a bundle filled with such deposits,

78. In time the walls of the pitted vessels of the tracheides and of
the spiral vessels become absorbed, and the entire xylem is thus con-
verted into a large irregular tube, the circumference of which is then
seento be hined with the thick yellow-brown (and, in advanced
stages, reddish-brown) plasmic substance already mentioned.

The micro-photograph {Plate 111, fig. 7) shows the xylem of
fibzo-vascular bundle destroyed, but with a few {ragments of the
spiral vessels floating in the long irregular channel and with the half-
absorbed pitted vessel pressed against the phloem.

79. Xylem destroyed.—It may also be noted (fg. 7) that the
phloemis not seriously involved in the destruction, and that quite near
are two perfectly healthy fibro-vascular bundles, one of which showsa
very large pitted vessel which does not contain nucleated cells, This
bundle also very bexutifully plifies the inner scl 3
layer of the bundle-sheath, separating the phloem from the |mmenscly
developed parenchymatous outer layer of the sheath.

But the destruction of the xjlem, it will be cbserved, has extended
downwards and oblitcrated the whole of the lower portion of the
bundle-sheath, The adj cells of the fund: ! tissue around
the bundle have also been discoloured, their contents contracted
and their nuclei have disappeared. These cells have, in fact, been
converted into store-houses of reserve material to be used up with the
progress of the disease, The transverse section of a diseased fibro
vascular bundle, as seen under the microscope, might thus not
inaptly be compared with a great open ulcer.

8o, Gemmatlon.—Within the wulcerlike opening  formed
through the absorpuon of the vesselsand the amalgamation of the
yellow-brown deposits formerly contained within these, 1 have
repeatedly scen sparc-like bodies developed from the plasmic beds of
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bodies by a process of gemmation. I have called these spore-like
because I failed to detect in them the nucleus, so strikingly present in
the early stages of the disease, (Plate 121, fig. 8.) They measured
yefoaths of an inch in length and a little more than half that in breadih,
They were seen to be globular bodies often borne upon rather stout
peduncles. The chief points of interest would seem to be that in no
case did I find these so-called spore.like bodies in iation with
nucleated cells within the vessels  Butin every instance, where I did
discover them, the cellular tissoe for 2 considerable distance around
was highly charged with transparent minute spherical bodies which I
shall call sporules, These ranged from yiy5th to ggb5th part of an
inch in di The cell bad also d or entirely
disappeared. The so-called sporules were also seen to be reproduced
by gemmation and to emerge from the cells by rupturing the cell-walls.
The following sketch may be given as conveying the appearance
of these so-called spores and sporules greally magnified as seen in
longitadinal section through diseased fibro-vascular bundles :—

IR
HI S D

1

F16. 1o
Shoss the sporelike formations within the xylem and sporules in

adjacent cells,
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The micro-photogtaph (Plate IIL, fig.8) shows the so-called
spores within a section of a di d and oblit d xylem
of a fibro-vascular bundle,

The yellow and red tints of these formations rendered it next to
impossible to photograph them; it was on that account that I made
2 drawing with the {ucida of the Jongitudinal section (shown in
Jig. 10). The transverse section (fg. §) manifests, however, all tree

of the fibro-vascular bundle obliterated and some three or four spore-
like structures growing inwards from the wall of the irregularly
shaped cavem that has taken its place,

81, I was unable to establish any direct connection between these
spore-like bodies and the nucleated cells that had preceded them,
but X have little doubt in my mind that they are connected, and that
the so-called nuclested cells may be but an earlier stage. DBut if
this view be not confirmed, there would seem no doubt that the dis-
tribution of small transparent sporules or vesicles through the tissue
of the plant is directly connected with the production of a plasmic
lining to the vessels and the formation on its surface of the structures
1 have spoken of as spore-like bodies borne on stout peduncles. At
the same time, however, I ob d indications that the fi jons of
these sporules may not be entirely dependent on the existence of my
so-called spore-like bodies.

82. Minute Sporules or Vesiclesteithin the Tissues.—In
badly affected parts the contents of the cells of the fandamental
tissue will be seen to have become contracted and reduced to flar
solid structures not unlike minute plasmodia and that all traces
of their nuclei have been lost. The cell-walls may also be observed
to be perforated, so that 1t is clear a foreign influence has been passing
from cell to cell, Ata certain stage in this disintegration it will be
discovered that minute vound clear sporules or vesicles are formed
from the plasmodial cell contents, and that these at once commence
to gemmate and throw off smaller sporules. They may also be
witnessed to pass through the cell-walls and to accumulate in the
normal of withun ially formed i 1nlar sp. paces formed
through the complete destruction of cells that have already discharged
theie sporules,  This destroction witl, on longitudinal section, be scen
to very frequently follow the line of the fibrovascular bundles, thovgh
ulimately it extends through the tissues irregularly,

A, 1294.1328,
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The micro-photograph (Plate 111, fig. g) shows one of these DESTAUC.
frregular caverns penetrating through the tissue. It has involved FH5ShLS.

two rows of cellsatone part and three at another. Unfortunately
the photograph does not bring out the multitude of transparent
sporules packed within the cavern and oozing through the cell-walls.
Tt shows, however, very clearly the discolouration and contrac-
tion of the cell contents into whatlhave called plasmodial-like
thick dark-brown patches.

83. The following drawing made by roeans of the camera-lucida
represents a similar cavern magnified 220 diameters. The sporules
are there shown within the cavern, some of them undesgoing
gemmation, The ruptured cell-walls may zlse be witnessed as
projecting within the cavern,

PSS TP LIPS 3

Fic 11
Cavern filled with sporules or vesicles.

Fig. 13 rep 4 pt phic enlarg: to four di:
of amicro-photograph ( x220) of x portion of a simifar cavern to
fig, 11, The drawing shows the contents of all cells contracted
and darkened to the greatest extent remote from the cavern, One
of the cell-contents is seen to bear a completely formed spornle
(although the cell-wall would seem to be quite intect), while within
the cavern numerous chains of spornles are visible.

A. 1204-1328.
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Fie. 13,
Skeich of partion of Cavern (% 220) with gemmating vesicles, enfarged
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Tt may be usefal to exhibit a transverse section (Fiz. 73) through spobuLEs.

the structures
permeated  with
sporules,  These
minute bodies will
be observed to be
in sorce instances
within  the cells
and free, at others
arismg as it were
from the con-
tracted  contznts
(x. x. x) while
in spll  a third
condition  they
have escaped into
large irregular in-
tercellular spaces
(@ 8 ¢, d). In
one of these inter-
cellular spaces (a)
alarge spore-hike
body borne on a
strong  peduncle
Destruction of fundamental tissue by sporules. wil be noted.

Fic. 13.

But in no instance are the spotules seen to be formed like hernja
from the cell-walls  They are fully formed before they attempted to
penetrate through the pores or ruptured openimgs of the cell-walls,

83, Under paragraph 65 2 brief account has been gnen of the
upper epidermis and cuticle of the leaf-sheath, This has 2 somewhat
curious bearing on certain further pasticulars that have now to be
recorded. Itis very commonly the case that a waxy loohing sub-
stance is found spread out irregulariy over pornons of the base of
the leaf-sheath but wpon ske fnner surface only. The frst stage in
the extravasation of this waxy matter appears to be the formation of
minute glistening blisters, which coalesce and then dry into the
waxy brown coating. Bencath thus esternal formation the cells
of the leaf-sheath are imariably found to be discoloured and to
have their contents d into flat thin pl dia-lik

A. 1204-1328,
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5%‘;{(’;’;"’;@? But the cuticufar layer of the leaf-sheath being composed of long

and closely compacted cells seems to resist the action and the
discoloration accordingly passesin an arched manner towards the
epidermis, enclosing thereby portions of the cuticle that remain more
or less unaffected, Assuming that the external deposit is derived
from the tissue of the leaf-sheath, the possage towasd the surface
would thus seem to be made through the fibro-vascular bundles
that every now and again arch acutely toward the sutface. I failed,
however, to find ether the external deposits or the subtended dis-
colorations of the cellular tissue, on the outer surface of the leaf-
sheath, a circumstance that it is difficnlt to account for, seeing that
on that surface the bundies come close up to the epidermis,

85. Thickavalled Cysts.~In many cases also it was observed
in tissues ndjacent to the condition just described that instead of
forming flat biscuit-looking structures, the cell-contents had become
transformed into large perfectly spherical bodies that might be
spoken of as resembling thick-walled cysts. But it was by no
means an unusual occurrence to find one of these dark brown and
sometimes bright red ¢)sts to have its contents arranged into 3, 4 or
more daughter cysts, or to discover cells that had burst and dis-
charged thewr cystic contents,

86. On several occasions I placed sections with the cells charged
with these so~called thick-walled cysts, under continuous mmcroscopic
obsersation—the sections hasing been prepared in sterilised distilled
water. In a few houts they lost their colour and scemed to disap-
pear. 1 fatled, however, to discover their assuming an amecbod
plasmodial condition, but in every case the fiuid around the sections
was shortly afterwards seen tobe alive witha fermentathe germ,
probably Bacterium Aceti.

87 Ixternal Deposits.—These obsenations led me to exam-
ine with considerable care the waxy exudation described abose. A
few of the young ghstening blisters alrcady memioned were pricked
with a fine needle, and the thus d was i
cated 1o a drop of distitled water It was then foundto be hterlly
alne with thousinds of a munute elliptic-oblong unicellular Alga.
The older pt dial-like d was also ined, It was
seento be very hard and tough, in advanced conduions tnming
black and resembling pitch. On the surface what Jooked to the naked
eye as a crystalline deposit was repeatedly noted. A scraping with a
needle proved this, however, to be made up of great colonies of 1be

A. 1294.1328.
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Alga already mentioned. Aftet being in water for some time these "}‘;ggg}-

seemed to have all given origm to smaller and more circular cells
and the liquid was also seen fo swarm with the Bacterium already
recorded. (Conf. with g6—2).

88. Inoculations.~—In order to obtain some indication of a con-
nection, if any, between the two sets of observations recorded, oz, ob-
servations in (a) the fibro-vascular bundles, and (5) 1 the cellular
issue, I next proceeded to inoculate, under the microscope, sections of
healthy betel-nut tissue which were kept under continuous observation.
1 also placed in sterilised distilled water cultivations in test tubes con-
sisting of thin sections and also large pieces of healthy betel-nut
tissue, one set inoculated with portions of fibro-vascular tissue show-
ing the spore-like bodies (Para. §0) and others with cellular nissue
showing sporules (Para. 82) Inno case was Iable to produce the
diseased conditions. Nor in fact was I able to cause the henlthy
cellsto have thewr cell-contents di d and din the

manner described. But when I inoculated healthy tissue with the
Alga and Bacterium found m the external deposits (Pare. 87)
the tissues were rapidly destroyed.

I also expetimented with 2 number of healthy betel-nut palms
growing in flower-pots. I incculated these in every way I could
think of from diseased trees, but I failed absolutely to communicate
the disease to them. These latter experiments were conducted for
some time and now after four years the plants so treated are as
vigorous as ever and have given not the smallest suspicion of having
become diseased.

‘These Tesults were naturally both most surpnsing and disappoint-
ing. 1had witnessed hundreds of acres of palms lilled outnight by
a disease that 1 could neither produce laboratory cultures of nor com-
municate to healthy plants,

89. Offensively Smelling Fluid.—1 have hitherto only at-
tempted to detar] what I saw, *and there 1s a further circumstance
that should y be joned. It will be llected that
badly diseased trees were often found to contan a large amount of
an offensively smelling fluid within the leaf-sheath (tubular chamber)
and that this was produced by the decomposition of the terminal bud.
This fluid was found to be literally packed full of large elliptical semi-
transparent bodies, very similar to those 1 have designated as algal

cells seen in the waxy exudstion. An ordinary sized tree might easily
A, 1204-1328.
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OFFEN- contain a pint of the fluid referred to, and the pomnt of a needle
SMELLING | dipped into it would suffice to bring up many thousands of these

organisms.

90. Bacterium in Association—There is one other circum-
stance that I think it necessary to add, namely, that, in the fluid just
mentioned, I found in great profusion a Bacterium, possibly
B.Aceti. It was, moreover, almost impossible to prepare any
microscopic sections of betel-nut tissue, without these energetic
organisms being found dancing about everywhere. They are doubt-
less the putrifactive agents that bring about the final destruction of
the tissue. It seemed fauly certain from my study of the Bacterium
that it very possibly has no other relationship, and that it is to the
Bacterium that the offensive smell of the fluid and of the decom-
posing tissues is due.  (Conf. with para. 962)

91, Summary—By way of summing up these remarks it may
be said that the sporules, found within the tissue, were most prevalent
inthe young leaf-sheaths and were only cccasionally seen in the stem.
That the deposits within the fibro-vascular bundles were fore
abundant m the chief bundles of the leaf than inthe minor ones
and more frequent in the older leaves than in the young oncs.
Similarly, they were more often seen 1n the well-formed bundles of
the stem than tn the immature ones. If it be zccepted that the
particulars already detailed give sufficient ground for supposing that
there is a direct connection between these pathological conditions,
then 1t might be reasoned that the trees are literally starved. The
xylem of the more important bundles being filled up with foreign
organisms that presumably use up the crude sap, the top portions of
the stem (the inner buds and leaves) would naturally suffer first
since these being joung and growing requre a larger supply of
nourishment than the older, and nearly mature, leaves and buds.
The eircumstance that the disease does not attack simultaneously all
fibro-vascular bundles may be pted as explaining the h
erratic way m which certain pinne (Para. 35) of the leaf are seen to
wither while for a time others remain green,

In part support of these conclusions I need hardly perhaps repeat
that the location of disintegration within the topmost portions of the
stem was most stribing. It was not an unusual occurrence to find the
terminal bud with all s leaves completely decomposed, whereas,
1wo or three inches below, the stem was found comparatively healthy

A. 1294-1328.
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Jooking, or to only manifest & few fibrovascular bundies With depasite
within their vessels.
92. But, I wish to reiterate the opluton 1 have aleealy evpresald,
namely, that, in order totrace ont the history of Ahle very temarkable
and alarming  disease, it fs cssenthal that the  atwdy  ahonld be
commenced in November or December. 1 have falled to velly some
of my observations by actual {noculations, possibidy owhyy to the favt
affirmed by the betel-nut cultivators that tha disease hal teached {in
inactive stage by the time 1 was deputed to hwesifpate #4
have, therefore, attempted to detall what T waw, not what 1
have proved. I lave done sofn tho hopo that iy abaersatione,
and cven speculations, may direet the altemtion of  ohern tn
certain features of the disense, or, at all oventr, to ceflnbn wnhild
formations that are in intlmate assoclatlon with 1t weno shonlil
be demenstrated a3 unconnccted with  the  dlaensn ar wn only
secondary consequences of it, §f that be sa; but T pevaonnily am
strongly disposed to think that tho completn abatrusthon af tln
xylem is quite sufficicnt to account for tho subsequent dentte Hon
of the palms. The growlng parta aro therehy ntarved mnd death
rapidly supervenes.  Thia is instantly accompuanled lry tha foymens
tative Bacteriom and tho Alga already dencalled when the (st
tegration of the tissuc and the productlon of un olfensdvely wnelling

fluid is the natural consequence,

RESUME or IMPORTANT ONKENY APIONH,

93. Climatic Conditionn that Fuavour the Dlacase,  Hoploiw
of Facts stated~1 Lave demanntrated my fofure lo iteet (ha pre
sence of any parasitic organism,  On ths ather hand, In pussgapl 4, 3
have shown that the Luds within the terminal closely canlirachig Jeaf.
sheaths were ulways most diseaned.  “This might poseibly b weerpted
as denoting the absence of any external infectivn,  Faragraph 15 padnin
ont that the soil of the great Letel-nut area ia very Dttle whrvn (nnped oo
tion level and for a considerable part of the year the routs s enritingly
may be regarded as practically etanding fn water, e riny eoaenn
may be €3id to termunate in October, The levid of the tlvertlon
rapidly falls and the el getvdriv up,  Dut there o w2uddly o it

FER
TARTON
Catavh,
EERYENTA

.\\:\t*.

it

rainin Janoary, When bl fails 204 thr hea reavm sy praw Lo, (e
sol] becomes abmermally doy znd farched, Atthe e tinstls
ze is rendered extremely dey an b, Lavedyetre s/veln
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Subd soll
molsture,

Tavourable
Conditlons,

Trantpiration
Leaves.

ensues and the demand for moisture from the soil becomes very
great,

Rain fell in April and May of 1896 and the disease was recorded
to have at once abated. The soil was moistened and the atmosphere
had its temperature lowered and its humidity raised.

Paragraph 26 pomts out that one belt of betel-nuts was observed
to be free from disease, while several other plots not very remote were
practically destroyed. But the healthy plot was in close proxamuy tor
a stream, whereas the discased plots were remote from water, This
cir may be pted as denoting the necessity for sub-soil
mossture in betel-nut culuvation.  Plots of betel-nut of, say, from 5 to
40 acres each have one or several tanksin the middle or here and
there (Para. 17). During my tour through the betelnut area the
cultivators mvarably pomted to the circumstance that their tanks were
cither dry or so low that they were useless. This circamstance may
be accepted ag pomting to the necessity of water at the roots of the
palms during the hot months.

Paragraph 29 shows that it is believed the disease prevails more
m dry than in wet weather, and that 1t very often follows abnormal
climatic conditions. Rain n fact was universally admitted as cheching
the disease, but 1f once started there would appear to be only a tempo-
rary cessation of acuwity through the fall of ram, the discase returns
agamn with the succeeding hot weather. It would thus appear that
the conditions that favour the 1nitial production of the disease do not
frequently prevatl, but that when once started the disease continues
for several years, bemg renewed by climatic conditions that would not
suffice to originate it.

Paragraph 35 deals with the fact that while the actval bud within
the terminal leaf-sheaths may be completely decomposed, only the
second or itmay be the thied leaf below gives indications of the

presence of the malady. This might be regarded as due to the
nucleated cclls (Paras. 6 and 74) finding readier ingress to the
more fully developed bundles of these leases, The terminal bud may
be supposed to be thereby completely cut off from supplies of crude
sap.

Paragraphs 48 to 53 demonstrate that sigorously actise decomposi-
tion is at first confined to the young growing parts of thestem. On
the cther hand, paragraph 64 may be accepted as peinting to the
probability that the stomata of the betelnut leaf favour a high

A. 1204-1328.
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transpiration in normal seasons, but would very possibly be ill adapted
to abnormal draughts.

Paragraph 74 deals with the circamstance that the nucleated cells
are not invariably present, They are in fact nearly always absent
inadvanced stages. Itisthus probable that the obstruction of the
pitted vessels may so 1nterfere with the life of the palm as to give
origin in rapid succession to the other and more destruetive conditions
already detailed.

Ihave suggested that the betel-nut plague may in reality be
viewed as far more of the nature of a constitutonal malady than of
an infectious or contagious disease. And this 15 the opinion which I
venture to think must be upheld. It is clearly onginated by climatic
conditions and conditions that do not occur frequently.  Within the
memory and traditions of the cultivators there have been one or at
most only two previous out-breaks durmg the past 100 years,

PROBABLE NATURE oF ruz DISEASE.

94. Probable Explanation.—There would appear to be lile
doubt the disease is due to a pathological condition that has come to
be known as Tyloses. Briefly this may be described as the destruc-
tion of the vascular by means of the fundamental tissue of the plant,
a condition brought about by certain unfavourable climatic states,

The origin of xhe name Tyloses seems o be unknown, The

1 \ di dicated, we are told by 8ir Willlam T.
Thlseltun Dyer (fournal of Botany, Vol. X., (1873), pages 321-23),
was first mentioned by Malpigl (1686) n his Anatome Plantarsm
(Vol I, 1ab. 6) a8 scenmn the oak, The next paper on the subject
would appear to have been an anonymous article in the Zotanitche
Zettung for 1845, supposed to have been written by the Baronoss
Hermine von  Reichenbach, 1In tius paper the cells scen
within the pitted vessels are designated Thyllen. Mohl (in the Koy
Society's Volume for 1849) published his Memoir on the Palm Stem,
He there alludes to having witnessed “ Vesicular Cells " in the pitted
vesscls of Corypha cerifera. Ile then adds,* I have not traced tl ¢
devclopment of these cellsin the palms. Doubtless they have the
same character as in Dicotyledons, in regard to which, from recent
researches, ® Ithink that T am not wrong in asstming that they are

® Doultless the Baroness von Reschenbach’s paper that described the condition

seen 10 the Viog, etc,
A, 1204-1328.
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TYLOSES, | produced by a protruding expansion (a kind of hemia) of the adjacent

cell, which penetrates the pore, and either tears through or causes
the absorption of the primary membrane of the vessel.”

I donot propose to discuss the entire literature of this subject,
but think 1t sufficient to quote another passage from Slr Willlam
Thiselton-Dyer’s most admirable review. He writes, “For some
information about two other papers on the nature of ZAylen, Iam
indebted to my friend Mr. Archer of Dublin; and as [am unable at
the present time to examine these papers in detail, I shall take the
liberty of using what he has told me about them. The firstis by
Bohm,* who appears to have held, according to the account of the
next mentioned writer, that the so-called ZAyllen do not originate by
bulging out of the cells surrounding the ducts, but by accumulation
of plasma between the Jamellz of the walls of the vessels whose in-
nermost layers grow out asthe membranes of the ZZXyllen cells.
These views have been combated by Reess in the Bolanische Zeitung
for 1868 (pages 1-11). According to him ¢ Each young #Aylle makes
its appearance as a bulging of a wood-parenchymatous or medullary~
ray cell forced through a pore in the vessels.”  8ir Willlam
Thiselton Dyer then adds, “Reess’s views and figures are quite
consonant with what has been stated by Mohl and described and
figured by the Baroness von Richenbach. Accordmg to Reess,
the communication between the #4ylle and the mother cell persists
for some time, the #Aylle growing considerably, becoming filled from
the contents of the mother cell, and not rarely forming a secondary
nucleus. The thyllen are finally shut off from the mother cells, and
Reess supposes their object to be the storing-up of starch, which
appears to me a somewhat doubtful hypothesis.” (Conf. witk paras.
58 and 60 a.) Sachs (Lectures on the Physiology of Plants, transta-
tion 1887, page 851), speaking of the parenchymatous tissue found
within the vessels of Dicotyledons, says that the cells seen “arise in
fact by the very thin closing membranes of the bordered pits, at the
spots where the vessels abut on soft parenchyma cells, becoming forced
into the cavity of the vessel under the turgescence of the Jater, and then
beginning to grow wigorously. A club-shaped vesicle is thus formed
which, as it grows, undergoes cell-divisions, and when such structures
protrude from numerous pits, they 611 up the cavity of the vesscls and
compress one another, and thus produce a parenchyma-like tissue, ”

* Seronpber., K. K, Akad, d. Wiseensch, Vienna, 1567,
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It may be added in concluding this bricf abutract of the opinions,
aiready published, regarding Tyloses, that several Writers have dee
scribed the prevalence of this pathiological conditlon in the fossil woods
of the Eocene period, and one authot {8 even supposed to have scennt
i1 2 non-gymnospermous fossil wood from the Lias,

95. Tyloses as a Serfous Disease.—~Writers 04 the puhological
state that has come to be hnown as Tyloseshave npokrn of it, however,
as a remarkable condition that Is known to eceastonally oceur or which
may even be experimentally brought about. Hut it would appear
that the Bengal plague in the betcl-nut palms is the first record of

this dinary suicidal & having A the
of aserjous malady. Itis usually afirmed that that condition is
brought about during an At lly rapld production of fund 1

tissue.  Excessive stimnlation by water (at the roots of the plant),
while the leaves nre exposcd to a very dry hot atmosphere, are the
conditions  Supposed to be most favourable to the production of
‘Tyloses.

It is customary to demonstrate this action by 4 glass tube having
afew lateral holes cut through it. Within the tube a soft India-
rubber bag, filled with water, is placed.  Solong ®s no pressure is
cxerted, the bag tests within the tube, bus i pressure be communi.
cated on the top and bottom, heniadike prolongations emerge
through the lateral petforations, The Indiacrubber bag s supposed
to represent parenchymatous cells which, owmng to an abnormal
necessity, Commence to grow and multiply, Finding least resis-
tence by pusting through the pores of the pitted vessels they make
their entrance and soon literally fill these vessels,

It may have been observed dunng perusal of paragraphs 74 to 87
:mfi by contrasting these with paragraph 94, that there are certain
points in my observattons thst seem to differ from the views hitherto
. published by wnters on this subject. It may perhaps be helpfn)
therefore if I exhibit some of these differences categorncally :—

(a) T have never actually detected a nucleated cell in the act of
pasting through the pits of the vessels, that 15 to say,
I have never been so fortunate as to detect a cell yisible

both inside and outside the vessel,
(2) in the carly stages the nucleated cells may be seen ag perfectly
sphericaf in shape and appear, as it were, to 00ze out of the

173
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TYLOSES.

substance of the walls of the vessels, (Para. 75.)
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TYLOSES. (¢) They exist for a considerable time as perfectly transparent

cells and neither seem to possess cell-contents nor a nucleus,

(d) As they enlarge and come into contact with each other they
assume any and every shape, have very thin semi-transparent
contents and a large nucleus with often also a distinct
nucleolus, (Pera. 75)

(¢) As already stated Ihave not been ableto prove that these
nucleated cells directly originate the subsequent pathological
manifestations, but this much I think may be aflirmed as
certain, iz, that the nucleated cells gradually disappear as
the other conditions come into existence. (Para.74)

(/) The inner walls of the pitied vessels as also of all the other
vessels of the xylem gradually become lined with a plasmic-
like substance, at first pale-coloured, then yellow, next red
and finally so dark red as to be almost black. A hutle later
the vessels themselves are ruptured and tomto pieces. The
plasmic substance Is then seen to line the interior of the
irregular longitudinal burrow thereby produced. (Paras
76-78}

(g) From the inner surface of this thick coating, short stout
peduncles are produced that ultimately bear faicly large
sphenical cells, These are nearly transparent and do not
possess a nucleus. By gemmation they in time give birth to
chains of smaller and still smaller cells. (Pura. §0.)

() The parenchymatous tissue jmmediately adjacent to such
complete destruction of the xylem, as I have indicated, cannot
be said 1o invariably nor even to any very special degree, mani-
fest the destruction by Tyloses that might be anticipated.

{#) But the cells of the adjacent tissues have their contents dis-
coloured, contracted and their nuclel have invarfably
disappeared. (Para. §2.)

(/) Tumning now to the condition met with in the fandamental
tissue. In no instance was I able to detect a hernia-like
protuberance from the cell-wall, such as has been described
in the Tyloses of Dicotyledons. (Para. 9¢) In crery
instance the minute vesicles (or sporules as I have called
them), thatare formed in the parenchymatous tissue, were
seen to originate {rom the contracted and discoloured ccll

A. 1204-1328,
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contents. They have their cell-walls complete before they| TYLOSES.

rupture and pass through the mother cell-walls. (Zara. 82.)

(%) Lt was occasionally observed that a sort of cell-division took
place, the contents being split up into two, four or more
almost spherjcal portions and (hat these became possessed
of separate cell-walls belore the mather-cell ruptured 10
allow of their escape, (Para. 85.)

{7} The discoloured cell contents seem to be identical both with
the lining mentioned above, as seen within the vessels and
with the pl dial-like external sut tioned
(Para. &) as found on the leaf-sheath,

96. Guinming of Sugar-cares by Bacillus vascolarum.—
While engaged reading the final proof of the above observations on
the Betel-nut Flague, my attention was accidentally dirccted 1o
Dr, N. A, Cobh's most interesting account of the disease of Sugar-
cane, seen by bim in the Lawer Clarence River plantations of Newr
South Wales. Dr, Gobb appears 1o have arrived at the conclusion
that the diseased condition in question, and to which he assigned the
rame of “Gumming,” was due to the agency of a Bacillus for
which he proposed the name of B. vascularum. Dr. Gobb pub.
hished in 1893 the facts known 10 him of that disease in n pamphlet
entitled the “Diseases of the Sugar-canc” which was onc of a
series of papers designated, Plant Diseases and their Remedies, lssned
by the Department of Agriculture, Sydney. I have not been able
to discover any further particulars, but doubtl much prog has
been magde in the study of that cunous discase,

Dr. Cobb gives most instructive particulars as to the method he
pursued in inoculating bealthy canes wuh the Bacillns., Ile scems
also to have been perfecily sansfied with the resalts obtained and

Y g
has, , No in g the disessed condition as

due to the presence of Bacillus vascularum,

There is so much in common in the genesal symptoms and
pathological lesions of the tissues concerned in the “ gumming " of
sugar-cane and the ** plague ™ of the betel-nut palm, that I have thought
it desirable to give here a brief notice of Dr. Cobb's investigations and
to quote the pages in his pamphlet and paragraphs of this Teport
(above) where closely analogous.conditions have been denoted s

g When the sugar-cane is gummed badly the tops are seen

to be dead, ¢ The base of the arrow in sach cases wil} be

A. 1204-1 8,
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Cg?gchﬁ Probable Nature of the Disease.
GUMMING OF| .
su"cucm:, found to be rotten, and usually one or more cavities of

considerable size are to be seen near the top of the stalk,
filled or partially filled, with offensive matter,”” (Page 5.)
(Compare with paras. 48-55 above.)

2. If a stalk which has died at the top in the manner described,
be cut into pieces with a sharp knife in such a manneras
to leave the cut surface quite smooth, a honey-coloured
gummy matter will, in a few minutes, be seen to coze
slowly out and form in droplets on the ends of the cat
fibres. This gum is sometimes nearly transparent, some-
times rather opaque, and varies also in colour from nearly
colourless 1nto varous tints of yellow according to the
stage reached by the disease. (Pages.) (Compare this
with paras. 77-78, 84-87.)

3. “* A mucroscopic examination of & thin slice across a gummed
cane shows at once that the disease is not general but Jocal.
The gum, except in certain cases, is confined to the fibres;
in fact, to the sap-vessels, the latter being plugged up
with gum,” “This confinement of the gum to the sap-
vessels is one of the most striking microscopic features of
g d cane. In ad d cases, and in the more
tender tissues at the top of the cane, the gum is not so
local in its distribution ; it may, under such circumstances,
be found outside the fibres.” (Pager 8-9.) (Compare with
faras. 74-79 also 94-95)-

4. Dr. Cobb fourd in the fresh “gum” a microbe which he
recognised and figwred as Bacillus vascularum
(pages 9-r0), 1 failed absolutely fo prove that the
Bacterium scen by me could be in any way whatsocver
the cause but was in a!l probability only a consequence of
the disease.  Inoculation with the Bacterinm on healthy
betel-nut palms failed entirely to produce either the symp-
toms or the pathological lesions of the plague. (Compare
with para go.)

S. Lastly, Br. Cobb, while suspecting that the disease might be
found to be more general than was known for certain, gocs
into some details ding the climatic diti toil,

ctc., of the Lawer Clarence River plantations (pages £3-1).

*Gumming,” he adds, *at present prevails on the farms

A, 1294-1328,
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Probable Nature of the Disease. (G. Watt.)

ARECA
Catechu.

below Maclean. Why is this? It is not, so far as I could
observe, because of any inferiority in the cultivation down
river. I believe that our question is answered by the fact
that the land in the lower part contains more—that is, too
much—moisture.” (Compare with paras. 9o, 95, 98-)

It may thus be admitted that the above and other circumstances
that might be mentioned though stmking and cunous in no way
prove that the two diseases are the same. I have accordingly ven-
tured to draw attention to Dr. Cobb’s most instructive paper mainly
with a view to its becomng suggestive of lines of enquiry that might
be dealt with in future manifestations of plague in the Betel-nut
Palms of India.

97. Conclusions.—It will thus be seen that my observations
coincide more with those attributed to Bohm than with the views
advanced by the Baroness von Reichenbach, by Mohl, Reess,
Bachs, etc  There seems a probability, however, that, with the excep-
tion of Mohl's brief remarks, the presentis the only study of the
form of Tyloses met with in palms, hiherto published. And 1t is
significant that Moh) appears to be the only writer on this subject
who has led special stress on the circumstance that in the course
of development the Thyllen rupture the vessels. In the passage quoted
above 1t will be seen that Mohl's words are that the Thyllen are
produced by a “protruding expansion of the adjacent cell, which
penetrates the pore and either tears through or causes the absorption
of the pnmary membranes of the vessels,” The plate which is given
in the Journal of Botany in 1llustration of Sir William Thiselton-
Dyer's paper shows both large cells within the vessels and smaller
vesicles, but no description is gnen of the latter, According to my
observations it is the minute vesicles that are the agents of final
deswneetion.

Not only are the vessels of the xylem ruptured, but the so-called
sporules or vesicles that appear in the fundamental tissue soon
produce great caverns and rapidly effect the complete destruction of
all the tissues. At this stage fer ive and other tic
organisms find 2 way into the young growing parts and in a few
days the terminal bud and all the young leases become reduced to
an offensively smelling pulp and milly fluid. After the terminal
bud has fallen to the ground the destruction extends dosn the stem

A. 1204.1328,
(.83)
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ARECA™ - e
Catechu Probable Nature of the Disease
GUMMING OF] .
SUGAR CANE,, found to be rotten, and usually one or more cavities of

considerable size are to be scen near the top of the stalk,
filled or partially filled, with offensive matter”” (Page 5.)
(Compare with paras. 48-55 abovey

2. If a stalk which has died at the top in the manner described,
be cutinto preces with a sharp knife in such 2 manneras
to leave the cnt surface quite smooth,a honey-coloured
gummy matter will, in a few minutes, be seen to ooze
slowly out and form in droplets on the ends of the cut
fibres. This gum is sometimes nearly transparent, some-
times rather opaque, and varies also in colour from nearly
colourless into varous tints of yellow according to the
stage reached by the disease. (Pages.) (Compare this
with paras. 77-78, 84-87.)

3. ** A microscopic examination of a thin slice across a gumnred
cane shows at once that the disease is not general but local.
The gum, except 1n certain cases, is confined to the fibres;
in fact, to the sap-vessels, the latter being plugged op
with gum.” “This confinement of the gum to the sap-
vessels is one of the most striking microscopic features of

cane. In ad d cases, and in the more
tender tissues at the top of the cane, the gum is not so
local tn ats distnbution ; it may, under such circumstances,
be found outside the fibres.” (Pages 8-9.) (Compare with
paras. 7479 also 94-95).

4. Dr. Cobb fourd in the fresh “gum” a microbe whick he
recognised and fgured as Bacillus vascularum
(pager 9-10), 1 failed absolutely to prove that the
Bacterium seen by me could be in any way whatsoever
the cause but was in a!l probability only a consequence of
the disease. Inoculstion with the Bacterinm on healthy
betel-nut palms failed entirely to produce either the symp-
toms or the pathological lesions of the plague. (Compare
with para. 90.)

5. Lastly, Dr. Cobb, while suspecting that the discase might be
found to be more general than was known for certain, goes
into some details regarding the climatic conditions, *oil,
etc,, of the Lower Clarence Ruver plantations (pages 72+19).
“Gumming,” he adds, “at present prevails on the farms

A, 1294-1328.
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Protable Nature of the Disease, (6. Watt) c‘:‘gfhﬂu

below Maclean. Why s this? It is not, so far as I could BEAEngé,io
observe, because of any inferiority in the cultivation downy B Al(.;%'ii..

river. I believe that our question is answered by the fact
that (he land in the lower part contains more—that is, too
much—moisture.”  (Compare with paras. 90, 95,98.)

It may thus be admitted that the aboye and other awrcumstances
that might be mentioned though striking and curious in no way
prove that the two diseases are the same, I have accordingly ven-
tured to draw attention to Dr. Cobb’s most instructive paper mainly
with a view 10 1ts becomng suggestive of lines of enquiry that might
be dealt with in futore mantfestations of plague n the Betel-nat
Talms of India.

97. Conclustons.—It will thus be seen that my observations
coincide more with those attributed to Bohm than with the views
advanced by the Baroness von Reichenbach, by Mohl, Reess,
Sachs, etc. There seems a probability, however, that, with the excep-
tion of Mohl’s brief remarks, the present1s the only study of the
form of Tyloses met with in palms, huherto published. And 1t is
significant that Moh! appears to be the only wnter on this subject
who bas led special stress on the circumstance that in the course
of desclopment 1the Thyllen rapture the vessels, In the passage quoted
above 1t will be seen that Mohl's words are that the Thyllen are
produced by a | dis ion of the adjacent cell, which
penetrates the pore and either :ezrs through or causes the absorption
of the pnmary membranes of the vessels.” The plate which is given
in the Journal of Botany in illustration of 8lr Willlam Thiselton-
Dyer's paper shows both large cells within the vessels and smaller
vesicles, bot no desenpuion is given of the latter. Accordmg to my
observations it is the munuie vesicles that are the agents of final
destruction.

Not enly are the vessels of the xylem suptered, but the to-called
spore'es of vesicles that appear in the fundamental tissue soon
frodcee great eaverns and rapidiy efect tke complete destruction of
all the tissmes. Ap this stage i azd otber phyti
ermaniems Ld:nray into the young grewicg petts and i 2 few
daysthe temmminal bud szd all the yommg leaves becoze redreed 10
23 cfendve’y smelling pup aod milky fxid After the terming
Tzl has fallen 3 the greznd the deemrucsicn exends down the stem

A 1204-1328,
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Europe first sought lac. The rich crimsons of ancient Greece and
Rome, were doubtless denved mainly from the parasiiic incrustations
of an allied insect met with on a species of oak (which grows abundant-
ly)in the South of France, in Spain, ltaly, the Greek Tslands and
Candia. The red particles picked off the branches of that o2k
prior to the introduction of Cochineal from Mesico, were spoken
of as * grains” or ** berries” and hence fabrics dyed with them were
termed ** engrained ;" and ultimately, owing to these crimson djes
being fast “ engramned,” became & general term in the dye trade
for fastcolours The term caccus occurs both in ancient Greek
and Roman literature.  Kermes (birmuyf), its Arabic spnony,
means a little worm. From Rermes we have detived, throngh Italan
and Freach, the ward Crimson. In Latin, vermiculus (a name ofien
given o 1t) means 2 little wormand from that, through the French,
we have derived Vermillion, while later on from Lac (or Lakh} we
obtained Lake. Lakh means 100,0c0, a name given to this sub-
stance 1n allusion to the legion of smallinsects that are seen to swarm
at certain seasons,

It will thus be observed that the contributions to the English
language, ble 1o this sub and its allies, have all a direct
allusion to the dye, not the resin, which lac affords. But from very
aactent times in India the resin has been, and in modern commeree
15, by far its most valuable property. In the din-rdddarie work
olten spoken of as the Administration Report for 1590, issned by the
Great Emperor Akbar we read of the propartions of lac resin to be
cmplojed in the varnishes to be used for the wood~work of public
buildings.

2, Earliest European writers.—Qne of the carliest European
writers on the subject of lac was & Dutchman, sent to Indiz on a
suientific mission by the King of Fortugal, vz, Jobn Huyghen van
tinschoten, The report of lus explorations was published in 1595,
and the fisst English edition of it in 1598 He gives full particulars
as 1o the uses of the resm, but curiously makes no mention of the
tac dye.  He shows howeser that he had arrived at an absolately .
LIIONEOUS DOUCH 85 to the agency by which the lac-incrustations s 212
formed on trees.  Since hus interesting account
not be readily accessible it may be here g'm:q.\...

* Lacke™ by the Malabares, B Iy
by the Moors Lac : the men of l‘gul

of this produc’ ¢
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+ isfound, axut_’,‘:
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Rome, were doubtless derived mainly from the parasitic incrustations
of an allied insect met with on a species of oak (which grows abundant.
I)in the South of France, in Spals, Italy, the Greek Islands and
Candia. The red patticles picked off the branches of that oak,
prior to the intraduction of Cochineal from Mesico, were spoken
of a5 “ grains ' or « berries" and hence fabrics dyed with them wese
termed # engrained ;" and uvltimately, owing to these crimson dyes
being fast ** engrained,” became g general tesm in the dye trade
for fastcolours ‘The term coccus occurs both in ancient Greek
and Roman literature,  Kermes (lrmif), its Ambic synonym,
means g hitle worm, From kermer we have derived, through Italan
and French, the word Crimson, InLatin, permiculus (s pame ofien
given (o it) means z little worm and from that, through the French,
we have derived Vermillion, while later on from Lac (or Lakh) we
obtained Lake. Lakh means 100,000, 2 name given to this sub-
stance in allusion to the legion of small insects that are seen to swarm
at certain seasons.

It will thus be observed that the contributions to the English
language, t ble to this sub and its allies, have all a direct
allusion to the dye, not the resin, which lac affords, But from very
ancient times in India the resin has been, and in modern commesee
is, by far its most valuable property. In the Aina-Aksari a work
often spoken of as the Administration Report for 1593, issued by the
Great Emperor Akbar we read of the proportions of lac resin to be
employed in the varnishes to be used for the wood-work of public
buildings,

2. Earliest Eurgpean wrifers.—~One of the earliest European
writers on the subject of lac was & Dutchman, sent to India ona
scientific mission by the King of Portugal, 1z, dehn Huyghen van
Linschoten. The report of his explorations was published in 1596,
and the first English editron of st 3n 1568 He gives full particulars
25 1o the vses of the resin, but cunously makes no mention of the
lac dye. e shows however that he had arrived at an absalutely
€IONCOUS NOUDD a5 to the agency by which the lac incrustations were
formed on trees. Since his interesting account of this procuct may
not be readily accessible it may be here given o

* Lache” by the Malabares, Bengalers, and Deeanims, is called Assi,
by the Moors Lac : the men of Pegu {where the best is found, and most

C. 14911511,
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trafiqued withall) doe call jt_Treck, and deale much therewith by, LA
' T ST T WITERS.
. . <

"o . VL . «
brought from thence into their countries. The mannes Imy it ‘Iq mmlul

. . . . -1
ees comes a certamne gumme, WhICH Lhe  LINIIICY sULA u[;, mig en
they makhe the Lac rounde about the branches of the trecs, as lices make
Hony and Waxe, and when it 1s ful, the owners of the trecs come and

better it is : the peeces and crummes that fall upon the ground, they
melt them together, but that 1 not 50 good, for it hath Glth and eantly
within it : it happeneth oftentimes that they finde the Pistmites wingen
within the raw £a¢ When the Lac 15 raw, as it commeth from the
Tn:‘c. it is 2 darke red colour, but being sefined and cleansed, they
i AP S i Sy 2 e e 7

e . . « - .
. . R [ . . .ol
. - i . L] . .nr ' oe
: - PP . . {
the tuming [melteth the waze] so that it entreth into the creates and
cleaveth unto it, about the thicknesse of a man's natle  then they bur-
rish it [over] with a broad straw or dry Rushes 20 {cunnungly] that all
the woode is covered wuball, and 1t shineth hke glavee, most plearint
to behold, and conunueth as Jong as 1he woode being well ivokrd unto @
i this sort they cover all kinde of householde stuffe in India, as Bed-
steddes, Chares, sioales, eic, 2nd a'l ther turned word worke whch
is wonderful common and much vsed throuzbout all fndin the fayrent
workemanstapre therecf eommeth from Clima, 23 1 my b2 ereme,
from .. the things that come from thance, 2y Desks, Tarres, Tabues, |
Cubbordes, Boxes, and a thomsand such lze thirzes, thar are all|
covered and wremzdbs wih Lacef 2. cocurrandfalervmtlan
make:h men o wender
which 1s alteamber Lac Thar Liewrz ewe Laz 1o Lo tbmr Golde 224
S.ver werkes, that 1s to say, kaftes of Even, and ober thoz, whah
they make sery fawe cooward v of Sover znd mward rfzL of Lac,
The Izdans tkewses 202 40 omoiom, thas they mate Panfes of Gr 4,
wlzh [to oy t2” seem Tvers] fx they

were 2l of matsy Geo 2 tnward v bey 2re b w24 suge wih Lag

Brrecd,

man beeads

znd canret e pereersed,
There 1s Lac Liew: .
Freatest G
allezber poaces, co=s

T thos be seon ttar Uissztotea bmezad (300 temy 200), vy
= of 2o, bt feem by’
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article, an i pond has been ducted. Direct | MATERIALS
local information together with an invaluable series of samples, in| FEESERT
illustration of the detals narrated, bave been procured practically
from every district in India where a trade m lac or an industry in lac
manufactures exists.  But as most of these exceedingly liberal corre-
spondents have of necessity traversed the same ground, 1t was found
imposstble to publish more than a small proportion of the communi.
cations actually recerved. The others have been of the greatest
possible value in maturing or confirming the facts here given
Where correspondents chanced to deal with methods or appliances
not generally known, such portions have been stated under the
names and addresses of the contnibutors.
It will be observed that the subject has been dealt with nnder Arrange-
certain chapters such as INTRoDUCTION—A Brikr History oF Lsc ’“§Z‘c'o‘im‘{‘.°

anp Lac-pyE: Inpia’s ExterNaL Trape ix Lac, Tue Probucrion
anp CyurtivaTioN of Lac: TrE Manvracturk or Lac anNo Lac-pyE :
Tue Curmistry OF Lac anp Lac-Dye: ToE INDUSTRIAL AND ART
Uses or Lac avp Lac-pye.  Within each of these chapters the effort
has also been made to group information provincially. Commencing
with Bengal and passing East and North, then turmng West and
“South to Burma the provinces have been as far as possible taken up
in the same sequence,

A spelial treatment was however found unavoidable for certain
subjects such as the trees on which the Lac Insect feeds ; the timbers
used 10 Lac-turnery; and the pigments employed in colouring fac,
‘These have been dealt with collectively and the information given on
such subjects has (as far as possible} been removed from the letters
that have been here published in other sections of this review.

CHAPTER I.

) INDIA'S EXTERNAL TRADE IN LAC.

3. Export Trade.—Tt is surprising that it took half a century very
nearly for the properties of the resin to be fully appreciated in Europe.
Indeed from the erude methods of manufacture that prevail at the
present day, one can hardly escape the impression that shellac is to
some extent even stll viewed as but a bye-product; it is hardly re-
garded as the article which alone finds a place in modern commerce:

C. 1401-151T.
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Teshaps the earliest important reference to commercial transactions
in this commodity is that which will be found in the Onental Reper~
tory, Vol. 11, page 580, where Mr. Brown, Resident at Cossimbazar,
wrote in 1792 that “ If the Board shall think proper to send a few
maunds of fa¢c to Europe it can be procured m Calcutta,” One of
the eatliest authenue records of the actual export trade in the sub-
stance will be foond in H. H H, Wilsor's Review of the Extemal
Commerce of Bengal. That admirable report deals with the returns
for 1813 10 1828, The following passage may be here given t—

«The export of lac-dye was long limited by the difficulty experis
enced in extracung the colouring matter, and spplying it to mana-
facture st home. The high price of cochinesl, however, stimulated
ingenuity, and of late years the atticle has risen in demand. At first
the value of the expart was shout two lakhs, from which it fell off to
less than one lakh  In 18z0-21 it agatn rose, and in 1824-25 its
value exceedad seven lakhs, which elevation it has since maintined.
1ts vse 5 a dye, however, depends upon the scaraity and dearness of
cochineal, for which it is employed as a subsutute; and so little
temptanon exists 10 embark 10 the manafacture of it, that it is rarely
prepared, except according to conyract,  The resinons portion of the
lac, known as shellag, has also increased in demand in England,
being exporied thither to the amount of neatly a lakh of rupees for
some years past.”  (Asiatic Journal, 1831, p. 220.) N

5. Atthe beginning of the present century, therefore, the exports of
lac-dye to foreign countries were some five or six times more \afuabie
than those ofiheresin,  Mr, J, €, O'Conor, GLE,, Director Generalof
Statistics, hay formshed vs with the figures of the modermn foreign trade
down to the present date. Tt may soffice 1o illustrate the tendency
end character of these transactions f I quote here the retuens far the
Past thirly years s

Lae-dye Shefhfac.
Years, fmem - v m——

Vo Cet R Cnt. R
1686y o, . Wl a8 746653 a0 ST
e . 0 ., 20868, 926721 51549 1275301
870-7¢ © 4 . 0 1zt ] 584434 10,231 11,236,136
W3 L . . . 17303, 251ab9 782101 1618043
183393 L . . .1 0427 ) 463655 s 430,348
6 O 0907 | 4456121 bgsoe| 16851498

C. 1491-1511.
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TRADE 1

lac-dye Shell-lae. LAC,

Years.
Cwt. R Cut. R

Brars o 0 L 8385 | 376,340 | G701 | 18,05,281
1875-76 « - e 10,668 | 2,65,723 80,645 | 6500928
187677 « . . . 19,051 | 3,78,556 80,880 | 42,20,497
1877.78 « . 9,570 [ 2,900,087 78,875 |  28,50,552
1878-79 . . . . 8,261 | 195,283 64,498 22,24,843
1879-80 » . . . 13,790 | 2,206,568 49,548 30,41,855
1880-81 o . . 6,304 | 1,30,201 60,842 43,16,207
1881-82 . . . . 5,032 01,958 80,49¢ 55:52:413
188285 . . . . 3927 ( 46,104 | 102,877 [ 5537619
188384 . . . . 997 14,083 93,275 |  48,16,975
188485 o . . . 106 1,274 106,747 45,36,326
1885-86 . . . . 1,784 31,630 112,116 4396417
1886-87 o . . . 915 16,188 115,137 40,16,127
1887-88 o . . . 279 6,205 112,05¢ 42,03,274
1888-89 . . . 334 8,038 81,390 30,094,125
188990 « ., 329 8,677 70,096 [ 37,30,865
1890-9t . . . . 163 5018 112,496 59:48,599
189192 . . . 45 2,500 110,276 60,67,024
1892-93 . . . 249 10,090 102,079 64,38,513
189304 « . . . 90 4,600 04,144 72,72,838
180405 « . . 402 26,025 131,367 | 1,14,76,700
189596 » . . . 15 1,705 162,686 | 1,46,31,466
1896~gg . . . . Nl Nil. 175,728 | 1,19,35.957
1837-98 « . . . Nil. 36 189,329 92,806,705
1898-99 « . . . 200 146,395 70,072,781
1899-1900 . . . 1 24 195,239 92,65,600

I have not dealt with button-lac nor with the unmanufactured pcfmﬂﬁ'f,,

forms of stick-lac and seed-lac, because the quantities of these exported
are comparatively insignificant (total in 1899-1900; button 40,320 ¢t ;
stick and seed 2,888 cwt.). The figures as they stand in the above
table exhibit therefore 1n a remarkable degree certain striking pecu-

liarities i—

(@) The decline and practical disappearance of the export trade
in lac-dye from close on eight lakhs of rupees worth in

1868-69 to Rz4 in 1Sg9-1g00,

(#) The steady growth of the shellac trade from (at the beginning
of the period) Ri11,65,739 to R1,46,31,466 in 1895-96

and Ry2,65,600 in 1809-1900,

(¢) The remarkable fluctuations m the amount of the exports

within the past 10 or 15 years.

(d) The erratic disturbances in the valae of the commodity.

C. 1491-1511.
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TRADE IN
LAC.

Witson,
1813 A. D,

J.E.OConor's
Returns

Perhaps the earliest important reference to commercial transactions
in this commodity is that which will be found in the Oriental Reper-
tory, Vol. IT, page 580, where Mr. Brown, Resident at Cossimbazar,
wrote in 1792 that * If the Board shall think proper to send a few
maunds of lac to Europe it can be procured in Calcutta.” One of
the earliest authenuc records of the actual export trade in the sub-
stance will be found in H. H. H. Wilson's Review of the External
Commerce of Bengal That admirable report deals with the returns
for 1813 to 1828, The following passage may be here given:—

“The export of lac-dye was long limited by the difficulty experi-
enced in extracung the colounng matter, and applying it to manu-
facture at home. The high price of cochineal, howeser, stimulated
ingenuity, and of late years the article has risen in demand. At first
the value of the export was sbout two lakhs, from which it fell off to
less than one lakh. In 18z0-21 it agan rose, and in 1824-25 its
value exceeded seven lakhs, which elevation it has since maintained.
Its use as & dye, however, depends upon the scarcity and dearness of
cochineal, for which it 1s employed as a substtute; and so lutle
temptation exists to embark in the manuafacture of it, that it 1s rarely
prepared, except according 1o contract. The resinous postion of the
lac, known as shellac, has also increased in demand in England,
being exported thither to the amount of nearly a lakh of rupees for
some years past.”  (Asiatic Journal, 1832, p. 220.) )

5. At the beginning of the present century, therefore, the exports of
lac-dye to foreign countries were some five or six times more valuable
than those of theresin,  Mr, J, E, O"Conor, C,1,E,, Director Generalof
Statistics, has furnished us with the figures of the modern foreign trade
down to the present date. It may suffice to {llustrate the tendency
and character of these transactions if 1 quote here the returns for the
past thirty years =

Lac-dje. Shetktac.
\ears. — e
ioomn | R Cwt. R

W08G0 o .ol anpS | 260550 43p0f  1LOSTD
oo o . . .1 208631 026072} 53548 12,75.401
Broye .. 12501 | 554433 4n22t | 1120136

. . . 17463 | 780189 57.820 16,18,043

. . st 10,427 | 4.68.0655 0,641 4,720,558

. . - 0907 | 445012 l 05,790 IB,41,491
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car Cwt. R Cwt, R
1874-75 e 8385 | 3.76.340 67,701 18,935,281
1875-76 R 265,723 | 80,645 | 6506928
187677 « = «| 19051 | 398550 | 89,850 | 42,20497
187778 - .- 0.570 | 290087 | 78875 | 2850552
1878-79 e 8,261 | 1,905,285 64,498 22,24,843
1879-80 . . . 13,790 | 2,26,568 49,541 30,471,855
1880-81 . . »304 | 1,30,201 60,842 43,16,207
1881-82 . . . 5032 91,938 80,401 55:52:413
188283 . . . 3:927 46,104 102,871 5547619
188384 . . 997 14,085 | 93,275 | 48,16,075
1883-85 o . . 106 1,274 | 106,747 45,36,326
1885-86 .« . . . 1,784 31,630 112,316 43.96,417
188687 » . . . g5 16,188 5,137 40,016,127
1887-83 . . . . 279 6,205 112,051 42,03,274
1888-89 . . . 334 8,038 81,390 30,94,125
188990 o . 329 8677 | 70006 |  37.30,865
18go-9t . . . 163 5,018 112,496 59:48,509
189192 , . . . 43 2,500 110,276 267,924
189203 « . . . 249 10,090 | 102,079 | 64,38,513
1893-04 » . . . go 4,600 94,144 72,72,838
180395 + . 402 26,025 | 131,367 [ 1,14,76,706
189596 » . - 15 1,705 | 162,686 | 1,46,31,466
1896-97 . . . Nil. Nid, 175,728 | 1,19,35.957
189798 . . . . Nil. 36 189,329 92,86,795
1808-99 & o - 200 | 146,393 70,07,781
1899-1900 . . 1 24 | 195239 | 92,635,600
I have not dealt with button-lac nor with the unmanufactured Pefm:}.ﬂf“‘
forms of suck-lac and seed-lac, because the q of these exported
are comparatively insignificant (total in 1899-1900; button 40,320 cwt, ;
stick and seed 2,888 cwt.). The figures as they stand in the above
table exhibit therefore in 2 remarkable degree certain stnking pecu-
liarities tam
(a} The decline and practical disappearance of the export trade
in lac.dye from close on eight lakhs of rupees worth in
1868-69 to R24 in 189g-1900,
(8) The steady growth of the shellactrade from (at the beginning
of the period) R11,63,739 t0 R1,46,31,466 in 1895-96
and Rgz,65,600 in 1899-1900.

(c) The remarkable fluctuations in the amount of the exports

withm the past 10 or 15 years.

(d) The ematic disturbances in the value of the commodity.

C. 1491-1511.
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TACHARDIA Lac (Lakh sad the (Chapter 1.
TRADEIN ‘The following passage may be here given as manifesting some of
the early historic features of the trade n Lac,
tmports and 6. Extract from the Asiatic Journal for July 1627, page 212,
oflrca “Accourt of the Quantity of Lac-Lake, Lac Dje, and Cake
ha early Lac imported into Grear Britain from the East Indies in the lst

parg of last |
Ty,

Ceaty Thinteen Years; also the Quantities re-exported, charged with Duty

for Home Consumption duting the same period.~—~(28th May 1827).

Years. Tmported. Re-exported Paid duty.
Tbs, 1bs. Ths.

. 181 . N . 278,899 5017 133935

X 1815 . . . . 508,592 841 137:915

1816« N . » 200,373 27412 102,894

' 1817 « . v 383909 23,091 234,763

' 818, . 232572 32079 323160

H 181y, . . « 179,511 21,707 207,063

W20, . . 445,486 49.519 912,514

1821 . . . v 645,755 91,925 322,837

1822 . . . 872,967 29,578 349,358

Rz - « 53,220 13,050 413,714

' 18230 . . . 603264 53843 483339

{ 1825 . . . 541,443 61,908 385,734

1826 4 . . . 700,720 68,003 3950
‘f.,";’v“,'&',.',‘ 7. Countrics to which exported.—A further analysis of these
tag from returns reveals the fact that the Umted Kingdom has taken by far

1he major poruon of the amoenty,

In 1868-6g, the United Kingdom took R8,82,020 and the United
States of America secuted Rz,56,609 worth, out of the total
Rt1,65739. The carresponding figures for 18g7-98 were, United
Haogdom R40,22.914, and the United States R27,54,060 out of the
total of R92,86,795; and from 18991900 they stood at R28,41,941
and R38,31,153 thus manifesting a great expansion in the demand
from the Umited States of America. But a featuse of the modern
transactions which may perhaps to some extent be the result of the
opeaing of the Sucz Canal, riz., the Continentat supply that formerly
used togo to London in the first instance, is now purchased by
Calentts ageats and shipped diect to Conunental ports. ‘Thia
difference i the cour<e of the trade may be illustrated by the ex~
ports for the three fo'lowing years :—

{Tn United Kingdem
'S .

Cwmt, R
[2:F AT 2902301

1882 To Urned States .
To Corvyrerial Porrs

....
4
o
4
)
o
b4
:
£
“

To Umted Kingdvm
183705 .ZTQ Uneed Stares 53R apsyofa
To Contirentd Porty oS40 2350907
C. 1491-1511, .
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Ceb. R
To United Kingdom . 60,257  2341,941
1899-1900 {To United States - . 79,615 38,31,153
* To Continental Ports  « 52,102 24,24,253

8. ¢ Ir fons.—An ination of the C
traffic teveals the fact that Burma and Madras send large supplies to
Caleutta. The rail-borne returns sumilarly manifest the fact that the
Central Provinces constitute one of the chief sources of the article
exported from India zed Calcutta. But Assam also sends a fairly con-
stant supply to the metropolis, Whileevery province in India possesses
lac, the supphes are mostly used up locally, except in the case of the
Central Provinces, Bengal, Assam and Burma, where there are
available for the foreign traffic large surplus stocks over local demand,
Caleutta is the chief emporium of the trade and India might almost
be spoken of as enjoying a monopoly in the world’s supply.

9 Prices of Lac.—The Secretary to the Bengal Chamber of
Commerce, in a letter dated 11th June 1896, very kindly communi-
cated the following interesting particulars :—« The world’s consump-
tion of Jac between 1876 and 1895 has been approximately per
anpum ;— -

Orange . . . . . « 50,000 cases,
Garnet s+« .« . 1250 ,
Button . - . . - . 12,500 ,,

ToTaL . 75:000 4
“1In recent years there has been a slight increase in the consump-
tion.
“The average for the past ten years is somewhat higher than
that given above  Thus approximately :—

Qrange - . . . . « 58,000 cases,
Garnet . . . . . . 13,500 ,,
Button . . . . . N 13,500 4

Terar . 85000 ,

TRADE IN
LAC,

Intarnal
trade of
fndia.

Tha World's
eanstumm.lon
of

Increase,

“A quarter of a century ago there was a large trade 1 lac-dye
and the dye was more valuable than the shelle, Lac-dye is, however, [
to-day practically valueless having been superseded by Axiline-dyes
which have flooded the market.

10, ** The following table will shaw the fluctuations m the price of
shellac per maund duning the last 20 years, The figures refer to

C. 1491-1511.
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190 The Agricultural
TACHARDIA
Lacca, Lac (Lakh) and the (Chapter I
TRARE™ | Messrs. Angelo Bros. mark @ the price of which varics from

Rz 10 Ry below that of a well-known standard matk TN ; the table
also shows the price per maund of lac-dye unul it ceased to be an
article of export from Caleutta 1

vear. & Gamet,linmts, A. B. Lacdye, fimits.
—~—A—

R a. R R a. R

1875, -+ 55 0 70 25 o

1876 . « 35 @ 15 © 25

1877 . « 35 0 25 o 30

1878 . « 17 8

1879 . «+ 2t o (%3

18% . . 6o o 40 21 o

188t . . 40 O 30 2 4

1882 . .+ 3 o 2 4

1833 . . 25 0 30 o 8

1888 . » 30 O 25 o 8

1885 . 23 © 20 No longer made.

1886 . 20 o

1837 . . 17 ©

1838 . 20 o

1839 . « 20 0 30

1890 « 30 0 33

1891 . .3 a 40

1892 . T 42 o

1893 . « 40 0 5o

1894 . . 50 o 55

1895 . )

During 1896 shcllac ﬂuctuntcd bcmcen Rj0 and R6o per maund.®

11, One of the largest shippers of Lac from Cnlculm wrote m 1893
that ;= The annual foreign Is esti 1y
at 100,000 chests of two bazaar maunds each and the annual ship-
ments from Indiz fall somewhat below this. As & consequence, the
stock in London and all over the world, has steadily deercased, and
this d has been P d by & persistent rise both in rupee
and sterling prices. -

“The London stock and the London sterling price for the

ordinary standard quality on the 315t December are shown Ly the
tollowing figures j—

Stock, Price per ewt,
18}, . . 633% C ., . . 53r
1983 . . 0501 c . . . 56
3% o . L5682 C . ., g5
1% . . 43355 C . .72
1% . o o« M8 C , . . 93
£33TY . . 27512 C . . 95 G

C, 1401. xsu.
( 10 )
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“The stocks in London at the close of last month were 25,681 C,
and the London price 107s. per cwt. Of late years there has been
a great rise in rupee values, but, owing to the extent to which these
have been affected by the exchange fluctuations, we exclude them
from this review.

12, “According to a contention put forward at home, shellac

pplies are not i d,asa of rising prices, which
is commonly the case with other commodities, and this view is based
on the belief that it is not profitable to propagate the Lac insect
as a special industry, and that the crop of lac is simply the collection
made by natives from unprotected and uncultivated trees.

“We need scarcely point out the importance to this country of
preserving and extending this trade, which at present seems endan-
gered by the nise of prices to a prohibitive level.”

The above brief abstract of the trade in this commodity has heen
gven bere chiefly from its historic value as an introduction to a more
detailed study of the production and manufacture of the various sub-
stances obtained from Tachardia Lacca. Further particulars
regarding trade will be found in the pages below devoted to provincial
production.

COAPTLR II.
THE LAC INSECT,

13, Having in the foregoing remarks briefly indicated some of the
more striking features of the growlh of the present trade, it may be
ble to give briefly parti g—1st, the Insect; z2nd,

the Production and Supply of Lac; 3rd, the Manufacture of Lac and
Lac-dye from the crude article; and 4th, the Industries in which
lac is an important necessity (more especiatly Indian Art Industries).
As already stated, the Lac Insect belongs to the order Hemip-
tera and the Family Coccidz®, the .Scale and Wax Insects. The
majority of the members of that family are dangerous pests to crops
and trees. They subsist upon végetable sap which they suck up
by means of a proboscis or tube which they insert into the succulent
tissues of the host. In the adult state the females at Jeast are fixed,
that is, have no power of locomotion. Mr, E, €. Greén, Gorernment
ZLntomologist, Ceylon, who is perhaps the greatest living anthority on

TRADE IN
LAC,

.

THRE LAC
INSECT.

Character{s.
uesoflis

this family of insects, says that ““ There is scarcely a single cnltivated
C. 1491-15II.
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Lacca, Lac {Lakh) and the (Chapter
TR | Messra. Angelo Brog, mark (& the price of which varies from
Rz 10 Rj below that of & well-known standard matk TN'; the table
Prices also shows the price per maund of lac-dye until it ceased to be an -

Per maund
“of shelize and
lacdye.

hnmu\d in

article of export from Calcutta :~

Year, @ Garvet, limts. A, B. Lacdye, limits.
P R

E a. R R a. R

1875 . « 55 0 70 25 o

1876 . « 35 0 15 a 2%

1877 . s 25 © 25 o 30

1878 . « 17 8

1870 . v 2l o 65

1880 . € o 40 21 ©

1881 . .« 40 0 30 2

1882 . « 3 O 2 4

1883 . » 25 O 30 o 8

1884 . « 30 O 25 o 8

1885 . 25 © 20 No longer made,

1886 . « 20 O

1887 . v 17 0

1888 . 20 o

188g . . 20 0 30

1890 3 o a8

1891 M o 40

1802 . 42 ©

31893 . « 40 © 50

1894 . . 50 o 55

1893 o 60

During 1896 shellac ﬂucmated between R40 and R6o per maund?”

11. One of the largest shippers of Lac {rom Cnlcuna wrote m 1893
that = The annual foreign is esti
at 100,000 chests of two bazaar maunds each 2nd the anm:a! s}up-
ments from Indis fall somewhat below this. As a consequence, the
stock in London and all over the world, has steadify decreased, and
this d has been panied by apersistedit rise’beth in rupee
and stesling prices, -

“The London stock and the London sterling price for the
ardinary standard quality on the 31st December are shown by the
following figures i—

Stocl, Price per cwt,
837 .+ . . 6838 C o« . ., 58
1888 . . e GBSz C . . .56
183 o . . 56,882 C . . . 75
Bge + ¢ . 45555 C . . .72
gt .« . 3482 C . ., g3
1892 o so27512 C ., , g5 64

C, 1491-1511.
0}



Ledger.

193

The fnseet) Lac Industries, (G. Wat?)

TACHARDIA
L:

acca.

tuigs on which it was found were from Ficus religiosa, the Peepal
tree and were contributed by Mr. E. H. Walsh, Collector of Monghyr.
It thus very possibly follows that the differences in quality of the lac
of different regions may thus have its origin entirely in the species
reared. And what is even of more practical importance still,"it may
be found that with a careful study of the Indian forms certain of these
may be less addicted to the destructine moth pest than others. But
in these remarks I am to some extent of course only speculating
though, it may be added, that I am justified in so doing from the
fact that ignorance of the life-bistory of an insect and of the forms of
that wmsect leaves a wide range of possibilites as affording the key to
the explanation of widely different products.
15. Description.—Lac, as already stated, is a resinous incrustation
found on the twigs of certan trees and 1s produced around the bodies
of vast colontes of the lac insect (Tachardia lacca). When the
larve escape from the mother they crawl about in search of a fresh
sappy twig. They are then minute red or crange coloured insects,
of an elliptical shape, obtuse antemorly, attenuated posteriorly;
about 5th of an 1nch long; they are devoid of any recognisable
separation between the head and the thorax; possess six legs, two
antennz and two small marginal eyes ; and lastly have two very long
hairs on the anal extremity that arise from the penulumate segment
of the body. At this stage it is impossible to distingush the sexes.
16 Swarming Periods.—They are genetally seen to swarm at two
and, according to some wnters, three seasons a year, v1z., about the first
week of July and again the first week of December or in some locali-
ties as late as January, At the periods named the twigs of trees
mfested with the lac isect will often be seen to assume a reddish
colour, owing to the countless masses (lakhs) of mmute larve that
ate moving all over them. The larsxe continve 10 emerge at inter-
vals for about a month, This is & wise provision since had they all
appeared at the same time they mught have been destroyed by
unfavourable climatic and other disturbances. The vast majority,
however, die, enther from inability to travel the necessary distance 1o
find & fresh feeding ground, or from being incapable of puncturing
the bark to obtan nourishment.
17. Formation of the Resin.—Those that become fixed, at once
proceed, in the process of digestion, to transform the plant sap suched

THE
INSECT.

Description
Larva.

Swarming.
Conf, eriths
p.20¥,

Emerge at
Intervals.

up by the proboscis and to cxude from their bodies the resinous

C..1491-1511.
( 13)



164

The Agricutinral

g
TACHARDIA

Lacca.

Lac¢ (Lakh} and the {Chapter 1.

15
!NSZ%‘I‘,

Appearance

Swarmi
of Majes,

Conl, srith
P RGH,

matter with which they become ultimately inerusted.  All the while
structural changes are taking place and the latve avabeing gradually
matared into the perfect imsects. I at this stage a portion of the
incrusted mass be Droken througb and ezamined it will be seen to
be of a celiular stracture, and that there ate two shapes of cells, 21z,
a large circular cell, and, secondly, a smaller ovoid cell. Theformer
will, moreaver, be found 0 be much more numerona than the latter
and 1o contain the fersale meects,

38 Appearance of the Males.— About 2} months after the periods
of swarming, ¢, , sbout the middle af September for the first broed,
and the muddie of February to 1st March for the second, the male
insects commence to estape from the ovoid cells already mentioned.
At this stage they are about % th of an wch m size, and according to
Dr, Carter bave two poits of eyes.  The males of the first brood are
wingless, but those of the second have one pair of Jong transperent
wings, (Conl. with Roxburgh's observations, page 14, and Carler’s,
page 21 ) >

19, Reproduction,~ Upon the circular bady of the female there

ton

Formation
ol Lggs

are three openings which become developed as P d
into three filamentons twbes, One is the anal aperture, the others
ure breathung stomata,  The § of these three apettures are
indicated by the presence of a tuft of white powdery or hair-hke
flaments around each opening. Impregnation takes place ihrough
the anal aperture and the male lnsect then dies. Shortly alter
changes take place within the female. A ceniral sac or ovary
becomes greatly enlarged and charged with 3 bright red finid. The
cggs then appear within stand each female bears, it bas been
estmated, as many as 3,000, Asthese near matunty the female
dies.  The larvie are by some writers supposed to eat the red
colouring maiter and muke their escape through the anal opening
and nlumately through the completely ruptured body of the female.
On s subject Mr, Green wntes to me It wonld perhaps be
more correct 10 say that the lasvie are the colounng matter. It is the
ywces of the parent nsect that g6 to form the huge brood and
when these have escaped httle 15 keft of the parent but & dried ang
shrivelled shan ™

The ¢ycle is again repeated; and it will be noted that the
werustanon formed by each broad contamns no hie afier the emerg-
ence of the larsx or young nsects.

C. 1491-1511.
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20. Practical Lessons,—The practical lessons to be learned from
this somewhat sttange and complicated life-history may be briefly
sammarised ;—

132—There are two broods, the swarming of latve taking place
early in July and again early in December,

2nd—1It is commonly stated that the proper seasons to collect
lac are, in May to June for the one, and October to November for
the other crop, but it is believed these periods have been fixed with
a view to preserve the dye as well as the lac.

3rd—Up to the emergence of the larvze the female insect is
alive and is commumg the process of formation of lac. If the dye
be of no id th llection might be delayed antil
after the escape of the larva and thc consequent death of the female.
In the Stretistical Reporter (Vol. 11, p. 406) the statement occurs
« Stick-lac gathered after the insect has emerged is known 1n Lohar-
dugga district by the name of phunki. It yields scarcely any dye but
is very good for working into shell-lac.”

4th.—The geed-twigs 1 ded for propag: should not be
removed until immed:ately before the petiod of swarming., Should
seed-twigs be cat off before maturity has been attained, the loss of
the supply of sap in the twig would kil the mother insects and the
braod be lost in consequence  The failutes that have attended the
attempts to send seed-twigs from one part of India to another have
been due mainly to the fact that the seed-twigs were cut too long
before the swarming period or too near it. In the latter case the
larve would escape dunng transmussion and finding no fresh twigs
upon which to become attached would of necessity pensh.

5th=The larve are so minute that the seed-twigs must be

carefully attached to the plants upon which propagation 1s con-
templated. A string tied across the twig will often suflice to check
the swarming a&nd the lari2e may be seen in thousands to have died
in the vain effort to pass underneath the string. The best way is 10
jmpinge the seed-twigs across the bilurcauons of the smaller
Dranches of the tree,

6th—The larve are so minute that they are doubtless carried from
tree to trec by wind, by bitds and by insects. The production of
a winged ion of males is doubtless to lete the

to other trees, effected by wind, birds and msects. It has been

lNSECT
Practical
Lessons.

Method of
P

‘ropagation,

sometimes contended that the lac Insect docs not injure the trees,

C. 1491-ISI1,
(15}



196 The Agricultural
TACHARDIA
Lacea, Lac (Lakh) and the (Chapter 11,

THE INSECT.

oLb
ACCOUNTS
THE

LAC INSECT.

Roxburgh,
1807 AD

Descrintion

Apart from the improbability of that assertion, nature seems to
provide for = migration and it appears, therefore, possible that the
deterioration in quality often complained of, may be due to too long
culuvation on the same trees, But in this connection I may add that
the Collector of Monghyr recently sent me a few twigs of the peepal
tree with lac incrustations on them accompanied with a statement
that the older peepal trees of that district were all being killed by the
lac. On page 192 reference has already been made to this instance
and the statement made that instead of showing Tachardia lacca
these twigs were found to possess 2 new species of Tachardia
(Conf. with Sir Jones' remark para. 25 (p. 198) regarding the pecpal
trees being killed by lac.

The above brief account of the lac insect practically tells all that
is known regarding it. It may be of interest to many persons
however to give here some of the more valuable and interesting
descriptions of the insect and the formation of lac from the pens of
the earlier wrters :—

Lxtract from the Asiatic Researches, Vol. I1., 1789, pages
36110 362,

“On the Lacsha or Lac Insect,
By Mr. William Roxburgh,”

21. “Some pieces of very fresh-looking lac adhering to small
branches of Mimosaicinerea,® were brought me from the moun-

i mr an tha aath of Tact manih rant them carafnlly  and ¢a darv

excrescences were observed with a glass amongst the perforations,
from which the minute insects issued, regularly two to each hole, and
crowned with some very fine white hairs, When the hairs were
subbed off, two white spots appeared. The animals, when single,
ran about pretty briskly ; but in general they were so numerous as
to be crowded over one another. The body is oblong, taperning
most towards the tail, below plain, above convex, with a double, or
flat margin: Iaterally on the back part of the thorax are two small
tubercles, whncb‘may be l‘he eyes‘t‘h:‘body behind the thorax 1s
..... oA AL semalia = mae s dame eow ¢ faatare Cambanam) Lotol, ol

® Dichrostachys cinersa, Weght and Ary.

C. 1491-1511.
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better described, with respect to appearance, than by saying  is hike
the transpirent amber that beads are made of : the external covering
of the ceﬂs may be about half a line thick, is remarkably strong and
able to resist injuries ; the partitions are much thinner; the cells are
in general irregular squares, pentagons, and hexagons, about an
eighth of an inch in diameter, and 3{ deep ; they have no communica-
tion with each other - all these I opened during the time the animals
were 1ssuing contained 1 one-half a small bag filled with a thick red
jelly-like liquor, replete with what I take to be eggs; these bags, or
utriculi, adhere to the bottom of the cells, and have each two necks,
which pass through perforations in the external coat of the cells,
forming the fore-mentioned excrescences, and ending mn some
very fine hairs. The other half of the cells have a dictinct opening,
and contain a white substance, like some few filaments of cotton rolled
together, and numbers of the insects themselves ready to make
their exit, Several of the same nsects 1 observed to have drawn up
lhe‘ir legs,‘and to lievﬂ:\t; lﬁh‘ey did not move on berng touched, nor

itis 2 flattened point, about the muddle of the breast, which the
liutle amimal projects, on being compressed

23. * December 6.—The malensects I have found to-day. A few
of them are constantly running among the females most aclively ; as
yet they are scarce more, I imagine, than one to 5,000 females, but

twice their size. The he‘ad i3 obtuse ; eyes black, very large, ,

six ; wings membranaceous, four, longer than the body, fixed to the
sides of the thoras, narrow at their insertions growing broader for
two-thirds of their length, then rounded ; the anterior pair s twice the
size of the posterior; a strong fibre runs along their antenor margins ,
they Le flat, hike the wings of a common fly, when it walks or
rests ; no hairs from the rump, It springs most actively to & consi-
derable distance on being fouched, mowh in the under part
of the head; maulle transserse, To-day the female 1nsects
continue o arp and omace ahant ap A tha goh
244" ., . .
mose abc ' ' - -
There ha + » ' '
Mimosacinerea and corinda* putnto the wide-mouthed bottl=
with them ., they walk over them indifferently without showng amy
preference, nor inclination to work, nor copulats. I opened a ceil
whence 1 thonght the winged flies had come, and found several,
eight or ten, more in it, strugghing to shake off their 1ncumbrances -

~on menat n ol

® Thisis mo-t probubly & tvpograghical ercor, as there does not appear to kave
ever been 3 3pecies known as Mimosa corinda.—G. W.
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t'hey were in one of those utnculi mentioned on the 4th, which ends
in two mouths, shut np with fine white haits, but one of them was
open for the exit of the fhies, the other would np doubt have opened
1n due hme  this ntncolus 1 found now perfectly dry, and divided
into cells by exceeding thuin partitions. I imagine, betore any of
the flies made their escape, 1t might have contained about twenty.
In these minute cells with the living fiies, or whence they had made
their escape, were small dry datk coloured compressed grains, which
may be the dried excrements of the flies.”

s Notc by President.?

25, “Tho Hindus have six names for Lac; but they generally call
st Larsha, from the multitude of small insects, who, as they believe,
discharge it from their stomachs, and at lengih destroy the tree on
which they form their colonies A fine Pippala near Crishnanagar
is now almost wholly destroyed by them.”

Tt 15 curious that Sir Witliam Jones should in the above passage
have drawn atiention to the fact that the lac insect was known to kill
the peepal trees of Knshnagar, A recent correspondent has made
the same observanon regarding the peepal trees of Monghyr, (Conf.
with paras. 20 and 66 )

Passages taken from the Journal of the Agricultural and
Horticultural Society of India, ¥ol. X1., Part 11, July
18569 to December 18G0, pages 37 to 45.

On the Natural History of the Lac-Insect {Cocecus lacca).
By H. J. Carter, Esq., F.R.S.

26, “ Having had an opp ity of g the t just
Ptevious to the evolation of its young, and of watching the latter from
this period up to the time at which they become incarcerated in the
resinons substance which they secrete around themselves, known in
commerce by the name of lac,” and finding that a deseription of
the changes which the insect undergoes still remains unpublished, so
Far as [ am aware, while that which has been stated on the subfect is
more or less incorrect, 1 am not withont hope that the following
observations may prove both new and acceptable,

“Thus much 1s known that the substance called ‘lac’ consists
of 3 resinous i ircling or d over the small
Brauches of several trees and shrubs of different kinds in India; that
the incrustation 1s cellular, and that each cell indicates the position
of one of the insects which secreted it ; that the insect contains a red
colouring matter called * lac-dye,” which is alsq an article of com-
meree, and is alked to cochineal; and that, at a certain pesiod of the

Jear, vast nunibers of young animals leave these cells and, spreading
th htourine branch y 4 <

over the neig g y fix lves to the

C. 14913511
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bark, which they pierce with their beaks, and then begm to pour
forth from their bodies the resinous substance above mentioned.

27. “ On the 25th of June last (1860), my attention was drawn to
the subject more patticularly by & fresh branch of the Custard-apple
tree (Anona squamosa), bearing portions of the lac, having been
presented to me by my fnend Major Burke. The branch was taken
from a tree growing in the enclosure of the Bombay Mint, within a
few yards of the sea, and in the midst of the smoke of steam engnes,
smelting furnaces, and the ph of ded popul ;
L e o * olounng matter, both in

be less than that which
. separated as well from

the sea as from all human habitations.
ooy o

R R U s S

or about the 1st of July; and by the middle of that month the
whole branch had become covered with them; butfor want of
nounshment, as they became stationary, so they died without
apparently secreting any of the resmous substance around them;
and thus I was obliged to visit the Custard-apple tree 1itself for
the purpose of examining the subsequent changes which the insect
undergoes,~which changes, together with a description of the
form and organology of the full.grown imsect,so far as 1 have
been able 1o ascertain them, will now be related.
« The first feature that strikes the eye] on looking at the surface
of the incrustation, when the insects which are within it are alive, 15
the presence of 2 kind of white powder, like that observed about the
<mesmiemin? ba-a and there into little spots
. * nto be chiefly cons
. ents, which radiate
. are situated frian-
galarly with respect to each othér, two betng closer together than the
& DR T Sl Sy gl Jol o4

SN et ol oam

trachez.

29. “If we now examine the contents of the interior, which we
may easily obtain entire by dissolemg off the lac in spirits of wine
(for, from their tenderness, they can hardly ever be extricated without

oot ot * 7 will be observed that
. now almost gs much
.= ther,—consisting of a
ning, and presenung
1d three papllary pro-
the elongated end, is
fised to the bark ; and the three latter, which project from the middle
C. 1491-1511,
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of the obtuse end are respecuvely continnous with the three holes, in
the lac above nouced.  As with these holes, so with the three pro-
cesses § pRess much larger and longer than the other two, winch
o i el b iy SR T

when 1 s msect form.

30 *8o far the spint of wine assists ; but when we come to the
cantents of the body, 8115 Rot nly necessary to avoid using spuit of
wine, fram the disfiguzation which it occasions by causing the trssnes
0 contract, but also t0 extricate the body by fractunng the'lag, and
dissect s contents as gmekly as possible, on account of the rapidity
with which they pass snto dissolution after death; this 15 probabiy the
reason why this part of the history of the insect has renained uspub-
hshed wpto the present time.

“ Durecting our attention to the terior, akier the rupture of the
ansect, which takes place more or less with that of the lac, we are at
once strock with the soluminousness of the organ contamnag the 1ed-
colounng matter, whith organ thus obscures everything else; and 1t
15 not before a quanuty of 15 d by gentle edul ion that
we can (stll unger water, for the anatomy of this insect can be

s - ~ L ‘ the other organs of the

. . '+ . an shmentary canal,

taning the red-colours

4 be the ovasy. To each
. ' we will now give our

attention.

33. “Thealimentary canal with 2n d, shape~
less cesophagus, at the elongated end of the body, which 15 thus seen
to be the gval cxtremity, and sfter passing upwards for shout two.
thirds of the length of the abdominal cavity, where it becomes
enlarged and convoluted, tarns back to make a single revolation,
the course of which xj so0n h‘ecomes diminished in cam\s_re, arLad
. as [ AN I et S A i

\ ) .

. [ R . .
bundles apparently without order, and send forth many of thess
extremities, through the two smal), o3 well as through the Targe, anal
apertures, to tesminite on the surface of the Jac in the way above

mentioned. ‘
32+ Lastly, we Lome to the ovary, which consists of a voluminons
tree of tubes app ty branched duch 1y with each branch
targe and small, bearing long ellipheal pouckes, in each of which,
again, is a correspondingly shaped ovum, the whole neasly filling
DA RIS S : ‘ * "ach opens {probably
: . * ovom, on the other
' . H . ope filled with hule

. 14011511,
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lam ignorant; but while they are_both distinctly defined in the
ovum when the insect is first opened under water, both soon burst
by mmbibition, and become lost to view by dispersion of their con-
tents. Thus the red colounng maiter exists originally in the form of
disunct globules orin cells in the ovum,

33. “The further changes in the ovum, preparatory to the full| larvaia

July,
° .
a . Lt
parts of the branch, and soon fixng themselves by inserting their
beaks into the bark as before stated, commence secreting the lac
or resinous substance, m which they soon become incarcerated.
Myriads issue in this way, as may well be conceived when, at a[one thousana
guess, I should think, each insect contained a thousand; but by| to each

far the greater number die; for although the branches become female.
quite red with them, it is only here and there that a few, scattered
or in groups, live; the rest still remain attached to the bark, but
dried up and dead, which may arise, perhaps, from not having been
sufficiently developed, or not being strong enough at their delivery
to pierce the bark for sustenance.

24. “On Jeaving the parent, the young Coccus is of a minium
red colour, about 1-gcth of 2n mch Jong, elliptical, obtuse anteriorly,
without any division between the head and body, possessing six legs,
two antennz, two small eyes, a marginal and lateral and twd long
hairs, growing from the p g of the abd 5 the
body segmented regularly ; the oral aperture ventral and placed at
some distance from the antenior extremuty, two tufts of white,
powdery, hair.like filaments budding from the sides of the thorax
respectively, 1n the place of wings, and a tuft of the same kind, bifur-
cated and curhng outwards on each side, projecting from the anzl
orifice.  Anal onfice surrounded by a row of short, strong hairs.

“ At tlus penod the nsect1s almost too small for examnation Rapld
erganologically, but after it has crept off the incrustaion and on o] Growth,
the bark of the branch, 1t scon becomes stationary, and enlarging,
as the resmous secretion exudes from the surface of the body so as
to surround all parts except the oral orifice and the three apertures
from which the three whute tufts issue, at the expiration of a month
(that 15, by the middle of Angust) it measures in length almost the
18th part of annch.

35 I we now cxamine it minntely, it will be observed that the
legs, antennx, and the whole of the chilinous parts of the bodp
have become almost undistinguishably incorporated with the restncus
secretion, which, when dissolved from the insect by spirits of
wine, leaves the body almost an a farval or caterpillar form, but
without eyes or amy cther appendages, save the three white tufts or

C. 1491-1511,
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Agé&‘gﬁ‘&, hair-like filaments and the proboscis, which is now Jully developed.

THE INSECT.

Male Insect.

The proboscis consists of a fleshy projection, sitvated at 2 httle
distance from the head, ventrally, presenting a depression in the
centre, from which ssue four long hairs or sete, based internally
upon as many pyramidal inflations, situated almost at right angles
to each other, and supported by other horny elements, which also
appear to belong to the machinery of the proboscis.. These hairs
together form the penetrating organ through which the juice of the
tree 15 extracted ; but whether they are hollow, and do this indivi-
dually, or form a single tube by combination foz this purpose, I have
not been able to determine.

36 ‘“ On the other hand, the three apertures from which the white
tufts proceed, and which are now seen to open through the incrusta.
tion are observed to be situated in the thorax and at the tail re-
spectvely—thus identifying the latter, which will present the circle of
hairs round the anal orifice, with the large papilla or anal onfice
of the fullgrown msect, and the former or thoracic apertures with
the two other papile, which appear to replace the wings, The
white tufts projecting from all these we have already found 10 consist
of the extremities of the trache® covered with a white powder.

“ Thus we see that the increase of size which takes place in the
female wnsect, from 1ts locomotive form to its ultimate development
tn the fixed state, 13 chiefly effected by an enlargement and clonga-
non of the bedy between the mouth, on the one hand, and the parts
from which the three whie tufts project, onthe athes, for the oral
extremity simply becomes elongated, and the three other openmgs
of the body remain as near together n the resinous wicrustation,
at the end as they were at the commencement.

¢ Of what the white pawder on the trachew conssts I am ignorant,
further than that it dpes not dissolve in spirits of wine ke the lae,
which, on the other hand, appears to be a secretion from the skm

1 logous to the ¢t one whith would be required
under other circumstances.”

?7. ‘Male Inseei— On the 8th of September ¥ wisited the Custard-
apple tree again to see how the incrusted joung were progressing ;
and, on close examination of the parts where they were most congre-
gated observed, here and there, little red insects agtively cratling over
them, which insects appeared 50 ke origmal young ones, that 1
theaght they must be a few stragglers of 2 later evolution; but en
mspecting them more particularly, they wese observed to possess
much farger + and th it was Juded that they were
males, which afterwards proved to be the case. Several of them
were collected for description, and a small portion of one of the
branches, more or less covered by the incrusted young, brought
away, to show how the secretion of the lac was progressing.

38, “The male 15 & little Jarger than the young ones at their exit
from the parent; it has lgrger antennz, which are halry~plumose
i * et ' b o basal ones;
L . - ' ' e twp long hair-

' ' eding from the

vl
C. 1491.1511.
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f)enulkimate segment above ; and a beak-like horny extension from A%ég}',l-’:‘l;_'sﬂ

the last segment, which is curved a litile downwards and composed
of two members, an upper and a lower ome, both grooved, and
forming together a cylindrical channel, through which the semen is
conveyed into the female.

39. “Thus the changes which the larva undergoes during incar-
ceration to produce the male, consists in an enlargement and alteration
inform of the antenn® ; in the differentiation of the head and the
addition of two large eyes underneath it, which appearto be for the
purpose of enabling the male, as he crawls over the lac covering the
females, to find out the apertures in it that lead to the vulve; 1n the
addition of the male organ, and in the replacing of the two hairs
growing from ®the penulumate segment on etther side of the
tail by two delicate, white, twisted cords, composed of the attenuated
extremites of the trachez, There are further differences between the
sexes at this period, in the female having lost all traces of eyes,
antenne, and legs, while, no differentiation having taken place
between the head and body, the female 1s reduced to a mere elliptical
sac with but faint traces of the onginal segmentation. From the
thorax, hawever, project the two tufts of white trachexe which are
absent in the male, and also a tuft from the anal extremity, the two
hairs before alluded to having disappeared altogether; but the
row of hairs round the anus, which are now absent in the male, still
remain in (hLe female, anq \Bppear to serve the purpose chiefly of
e amt o abon e AR 10 & MO At R Paed

the performance of his special function, the latter has become
retrograde and permanently incarcerated for hers  So unsparingly
does Nature deal with her forms for the development of the new
beingst

4r, "Imﬂrcgnation.—Aﬁer having taken home the small portion
of the branch above mentioned, which was covered more or less with
the newly incrusted brood, on which there were no free males, I was
astonished, on taking 1t up an hour or two afterwards, to observe
that two had made their appearance, and were actively engaged in
impregnating the females. This they do by drawing the organ
betore descnbed downwards and a httle forwards just over the hole
in the lac which leads to the anal orifice of the female, and then
nserting it; after which the male sits on the hole as it were, fora
few moments, and then, withdraning the pens, goes to another
female, and 50 on till his office 1s fulfilled.

42. «1 now watched the process for some time ; and having suffi-
ciently satisficd myself of the fact as just stated, ihe two males were
removed for microscopical examination, and the branch left as
before without any. Nest morming, to my astonishment, I again
found two more males on 1t, actively engaged in performing their
duty Jike the former ones; and then it struck me that they must

THE INSECT.

Production
of males,

Character~
tstics.

Males and
Females on
the Twigs.

come from some of the incrustations ; so I examjned the lauer, and

C. 1491-1511,
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soon saw that there were two distinct kands of incrustations on the
bark,—~one circutor, shghily larger than the other, and, when foiased
from the rest (which for the most past are agglomerated), presenting
tnelie notches or teeth symmetncally arranged round the hase, six
on each side, with the theee holes above, and the shite tufts pro-
jecuny from them as bafore descrbed; thig, of course, was the
female

43 " The other form of merustation was narrower and elliptical
hike that of the young insect at evolution, but without serrated base,
holes or white bair-hke appendages. Finally, # was observed that
the latter were frequently empty, and open at thaw unfixed and
elevated end, while from others the tail of the male msect itself was
projectng .

“Thus the ongin of the male and the process of impregnation
a3 to tme and act were easrly determyned ; while 1 was also observed
that 1w some patts there were almost, if not quite, as many male as
femnle incrustations present, mn others not s many.

44. * On the evolution of the young, therefore, all at first nould
appear to attach themselves to the bark, and peerce it for nutnment

. —=at least, ail that hve—mpreparatory to andergotng further generaland

generative development (tor all are alke, apparently, when first
hatched), and that then they respectively become changed for the
fulfilment of thewr uitmate funchons, the males for the impregnating
the females, and the females for secretng the lac and developmg the
new brood; but the latter, as before shown, does notappear until
the month of July of the followsng year Thus we see that the
young Coceus as we have termed st ments rather the term of “larva’
ufrom the metamorphoms which 1t sebsequently undergoes 10 pass
nto the matured forms of male and female respectively) than that of
¢ young sngect '

45 * Again, all begin to secrete from their bodies the resipous
substance even before they have fixed themselves to the bark; for
those had it which are hatched from the lac o the branch that was
first presented to me, after the latter was diy and dead; so that no
doubt can exist of the Jac berng produced by the insect itself, and
that it is not 2 mere exudation from the tree winch follows the
nsertion of its proboscis inte the bark, &« bas been stated,

““But while those which are to become males ate entirely, though
but tempwanly, shut in by the lac which they subsequently
elsborate from the juices of the tree on which they may be located,
those which are 1o become females preserve throughout, the three
apertures betore meationed, from which project the winte tufts of
trachez.

46 " These tufts, whicbp o mpregnati isted of but
a few filaments from each aperture, and thus 10 no way impeded the
functions of the male, had so increased immediately after impreg=
nanon (that 15, by the 20th of September), that every part of the
branch covered with the new lsc was rendered white by it; and
althnugh there were shil a few females which were not enveloped
by i yand probably, therefore, were not ispregnated) yet for the

C. 1491-1511.
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most part they were thickly covered by this cottony substance; and
the few remaiming males that were present were so mextricably
entangled in it, and so prevented from coming into contact with the
females by 1t, that, together with the presence of dead ones also
entangled in the mass, 1t may be inferred that this rapid
evolution of the cotton-like substance at once indicates the death-
season of the males, and that impregnation has been fully performed,

47. “One other observation I would add, which s more practical
than scientific, o2, that, to obtain as much resin and as much
colouring matter as possible, the gathenng of Jac should take place
towards the end of May or the beginming of June, just before the
evolufion of the young, which, as will have been seen above, carry
away with them the greater part of the colounng matter. In Ure's
¢Dictionary of Arts and Manufactures’, which contains by far the
best, and least mcorrect, account of this insect that I have met with,
it ts stated that the evolution of the young takes place 1  November
or December,” and afterwards, in ‘October or November,” while
the lac 1s gathered wwice a year, in‘March and October’ Iris
also stated in the same article that the male insect has “four wings,™
and that there 1s ¢ one to every 5,000 females, * while we are nob a
little surprised to see, ;n P, Gervais and van Beneden’s ‘ Zoologie
Medicale’ (1859), p 374, that lac ‘exudes from certain trees
through the punctures which have been mude by the females ’

48, “It was this and sundry other statements, together with seeing
that the insect could be examined successfully only in the country
where it lives, which wnduced me to avail myself of the opportunities
presented to me of obtaining as much of its history as I could, for
publication.

49. *On the z5th of June 1 receired the branch of the Custard-
app'e tree with the living matured lac-insect on 1l 1n its incrostation.
About the sth of July, the young or larve, about 3% th of aninch
long, began to 1ssue.  On the 14th of Augwnss all were fixed to, and
prog: 1y enl g, 1n , on the Custard-apple tree,
On the 8th "of Seplember the males were leaving their mncrustations
and impregnating the females each sex being now about ¢ inch
long; and on the zoth of Seprember (he females were almost all con-
cealed under an exuberant evolution of the white cottony substance
(which we now know to be the aitenuated extremuties of the trachez
covered with 2 white powder), with a single male insect here and there
alive_and many dead ones, entangled in it.”

DBombay, Oclober 11, 1860,

ENEMIES AND PESTS OF THE LAC INSECT.

50, Very little of 2 definite kind is hnown recarding this subject.
One of the most serious enemies, if one might say so, is the Native
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® A statement otiginally made by Roxburgh, see page 97,
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‘gé{}g%‘;‘sor soon saw that there were two distinct hinds of incrustations on the
THE INSECT. Lask,~-one cireular, stighily larger than the other, and, when isolated
From the test (which tor the most part are agglomerated), presenting
twehve notches or teeth symmetncally arranged round the base, six
on each side, with the thice holes above, and the white tufts pro-
jecting from them as before described ; this, of course, was the
femate
33 “The other form of inerustation was nasrower and eiliptical
like that of the young nsect at evolution, but without serrated base,
holes or white haw-hke appendages, Finally, t was obeerved that
the latter were frequently empty, and open at thewr unfised and
elevated end, while from others the tai of the male insect itself was
projecung .
Tolativa “Thus the ongin of the male and the process of impregnation
;‘“‘“b"““('h s o time and nact were easily deternined; while it was also observed
“:Q{w:?-, that 1 some parts there were simost, if not quite, as many male as
female incrustations present, in others not 56 many.
Dotk zexes 4¢ “On theevolution of the joung, therefore, all at first would
e appear 1o attach themselves to the bark, and merce st for mutnment
saaby side | . —at least, all that live—preparatosy to undergoing further general and
tar s time, generative developmenmt (for all ‘are abke, apparently, when first
hautehed), and that then they respectively become changed for the
fulfilment of their ulumate functions, the males for the impregnating
the females, and the females for secreting the lac and developing the
new brood, but the fater, as before shown, does not appear until
the month of July of the following year Thus we see that the
young Coccus as we have termed st ments rather the tesm of “larva”
{from the metamorphosis which it subsequently undergoes to pass
into the matured forms of male and female respectively) than that of
‘young wnsect ',
Imepotan 45. “Agamn, sll begin to secrete from their bodies the resinous
Fudation substance even before they have fixed themselves to the bark ; for
1ron, those had 1t which are haiched from the tac on the branch that was
first presented to me, after the Iatter was dry and dead ; so that no
doubt can exsst of the lac beng produced by the insect itself, and
that it is not & mere exundauon from the tree which follows the
msertion of 1ts proboscis into the bark, as hes been stated.
““But while those which are to become males are entirely, though
but temporanly, shut in by the lac which they subsequenty
Caborate fiom the fuces of the tree on which they may be located,
those which are to beconte females preserve throughout, the three
} aperiures before mentioned, from winch project the white tufts of
trachess,
Wit i 46 " These tufts, which previous to tmpr isted of but

a few filaments from each aperture, and thus in no way unpeded the
functions of the male, had so wereased immediately after impreg-
faton (that s, by the zoth of September), that every past of the
Branch covered wuh the new Jac was rendered white by it;and
althirugh there were stiff a few females which were mot enveloped
b) 1t (and probably, therefate, were not mpregnated) yet for the
C. 14911511,
25}
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most part they were thickly covered by this cottony substance; and
the few remaiming males that were present were so imextricably
entangled in it, and so prevented from coming into contact with the
females by 1t, that, together with the presence of dead ones also
entangled” n the mass, it may be nferred that this rapid
evolution of the cotton-hke substance at once indicates the death-
season of the males, and that impregnation has been fully performed,

47. *One other observation I would add, which1s more practical
than scienttfic, #4%., that, to obtain as much resin and as much
colouring matter as possible, the gathening of lac should take place
towards the end of May or the beginming of June, Just before the
evolution of the young, which, as will have been scen above, carry
away with them the greater part of the colouning matter. In Ure's
‘Dictionary of Arts and Manufactures’, which contains by far the
best, and least incorrect, account of this insect that I have met with,
1t is stated that the evolution of the young takes place 1n ‘ November
or December,’ and afterwards, in ¢ October or November,’ while
the lac 15 gathered iwice a jear, in‘March and October’ Itis
also stated n the same artrcle that the male insect has *four wings,™
and that there 1s ‘ one to every 5,000 females, ¥ while ne are not a
Iitile surprised to see, m P, Gervais and van Beneden’s ‘ Zoologte
Medicale’ (1859), p 374, that lac ‘exudes from certain trees
through the punctures which have been mrde by the females,’

48. “It was this and sundry other statements. together with seeing
that the insect could be examined successfully enly in the country
where it lives, which induced me to avail myself of the opportunities
presented to me of obtaining as much of its history as ? could, for
publication

49. “On the 25th of Juzze 1 received the branch of the Custard-
app'e tree with the Ining matured lac-insect on 1t 1n 1ts incrustation.
About the sth of July, the young or larve, about %5 th of aninch
long, began to 1ssue  On the 14th of Auguss all were fixed to, and
progressively enlarging, in incrostation, on the Custard-apple tree.
On the 8§th "of Sepfember the males were leaving their incrustations
and impregnating the females each sex being now about 4% inch
long; and on the 2cth of Szprember the females were almost all con.
cealed under an exuberant evolutton of the white cottony substance
(which we now hnow ¢o be the attenuated exiremines of the traches
covered with a white powder), with 2 single male insect here and there
alive and many dead ones, entangled in it.”

Bombay, October 11, 1860,

ENEMIES AND PESTS OF THE LAC INSECT.

so. Very little of a definite kind is known recarding this subject,
One of the most serious enemies, if one might say so, is the Native

CARTER'S
ACCOUNT OF
THE INSECT.

Collacting
Season ¢
May-June.

Relative
nymbers of '
Males and

Females.

ENEX]
OF The
LACINSECT,

® A statement ociginally made by Roxburgh, see page 197,

C. 1491-1511,
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cultivator umself, He is reckless and ruthless and throagh the greed
of immediate gain very often materfally interferes with the future
supplies and at the same lime only too frequently injures the hest
plant.  Thefts are by no meaps ifrequent and since lac is essenti»
ally o forest product great difficulty exists wn guarding against such
depredations.  Hal also does considerable damage snd unseasonal
heavy min often washes away coumless colamies of farvm. Forest
fires are alsb exceedingly destructve to lac, Birds and monkeys are
52id to be enemues of a mote of less senous natute and ants swarm
on the lac trees in order 1o Ik up the sweet excrement of the
ngects. By some writers ants ase viesed as by no means harmless
visitants  In the Indwan Museum Notes (Vol. IV., page 77)
mentiorn s made of the destructian of fac by ams. The weat-
tent recommended, 242, to pamnt a nng of tar around the trees so
as to prevent the ants ascending the stem, was found to kill the
trees. It was next recommended to place dry sand on the ground
around the stems of the trees with & view fo prevent the ants getting
a1 them,

512, A black fupgus 1 2 hke manner grows on the excrement of
the lac nsect and 15 often mustaken tor a pest, Jtys, however, qmte
harmless, though o gives the trees on which la¢ is found an un~
mghily appearance  There are several species of parasitic fungi,
which are found an scale msects allied to the fac, but 56 far as 15
Anown none of these have as yet assumed the condnion of being
blights on Tachardia lacea.

52, M. d, MoKes who weote in 1875 an exceedingly interesting
Tteport an the Lac industry of the Central Provinces (see below
paragraph  149) mokes the following observations regarding the
pests found on lag i

appeas 1 hiuct the msects buyond taung off the ends of fhe whie
filaments, and thus bhnging many an occupant of the cellstoa
prematuse end by eulung off the supphes of breathing air which the
framents senve ta convey through the holes s the lac  Where
dnts ate seen about the fac 1t never appears healthy, and many cells
are found wih the insécts dead mide them  The lac whilst on the
wee s also sttacked by the larva of o moth, which appears to bea
speaies of Galferia belonging 10 the mnth secuon of 1he Nocturnm

C. 1401 1511,
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named Tineites by Latreillo, one of which is famous for eating
into the honey-comb of bees, living on their larve and destroying
their waz, Qur insect eats the juicy females of the Coccus and
bores through the lac cells; 1t 15 found both in the field and the
store room. A second species was also detected which appears to
belong to the genus Tinea. The ravages of these insects destroy
the colouring matter containedin the females, and also all hopes of a
brood of young from the cells visited by them. At present there
seems to be no way of protecting the lac from therr depredations.
The ants, however, may be circumvented, in two ways, either by
surrounding the trees with wood ashes, or something sufficiently
attractive to draw their attention away from the incrustations.”

53 In December 1898 Mr. F. F. Mackenzie, Manager of the Rajpur
Estate, Cachar, sent a sample of lac attacked by the caterpillar of a
small white or grey moth. He asked for any method of destroying
that insect which he said was doing serious injury. He remarked
‘ these moths appear and lay therr eggsinthe immature lac on
the trees and the larve on hatching out butrow through the cells
and eat the red substance of the lac insects’ bodies ” ' The moths,”
he added, “appear at all times of the year, evidently going (hrough a
number of ‘cycles ’ like silk moths,” The matter was referred to
Mr. E. E. Green, Government Entomologist, Ceylon, but unfortanately
hecould not identify the insect since the sample contained *“two
larvee and & small portion of a deformed moth.” Mr. Green
remarked, however, that the larve had the appearance of a Pymld,
but the small portion of the moth looked more like a Noctuid of the
genus Eublemma—several of which feed upon Coccidze, He
added “ T have reared E. amabilis from a species of lac insect in
Ceylon and also several Tineida.”

54. Asto any method to get rid of the pest Mr Green continued :
“Without thoroughly knowing the local conditions, and in the
absence of exact knowledge of the pest itself, it is extremely difficult
to offer any recommendations I can only suggest one or two lines
of expenment. Your correspondent suggests the lighting of fires
to attract the moths from the trees. A surer and probably more
cconomical method of attracting them by light would be to setup
in the trees small cocoanut-orl lamps each placed in the centre of a
vessel containing herosine and water. The hight could be sheltered
from the rain by a small piece of wood or tin fastened on to the
tree above, The moths would be singed 1n the flame and fall into
the herosine and water surrounding the lamp.

INSECT @

Its Dlseases
and Pests.

Moths
attacking
lae.

Mewns of
dostroying
such moths,
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55 “ Dunng the monsoon, however, the wind would possibly
exunguish the lights. At such tumes the use of small moth traps
might be tried A woolen box (such &5 a small tes chest) might
be fitted on us open side with 1wo <heets of glass sloping inwards,
feaving agap of about 7 1nch, thus forming a funnel-hike entrance
tothe box, Asmall lamp could then be placed inside the box, and
behund 1t & sheet of tn to act as a reflector.  Moths attracted by the
light would find thetr way n through the gap between the two sheets
of glass, but on account of the opposite slope of the glass they would
be unable to fnd therr way out agmn and in the morning could be
eastly killed  Such hrtle traps could be placed at intervals through
the plantation,

56, * Such means, however, though they might reduce the pest toa
certain extent, would gnly give very partial rehief.  The nsects could
never be eradicated mn this manner, and &t 1 very difficult1o concerve
of pny really radiwcal treatment,  The pest and us prey beng both
ivsects, it would be difficult to find any mnsectiaade that would act on
the ene without the uther,

57.* I presume that the area of cultavation 1s two extensive, and the
crop of mnsufficient valoe, to admit of the protection of the lac msects
by means of mushn (or net) sleeves. It mught be worthwhile to
try binding soft grass logsely round some of the la¢ Incrusted
tranches to see if it would keep out the moth, The experiment
should be tried on the very young lac before the appearsnce of the
caterpitlar.”

58. In the Judian Forester, Vol XXVIL, January rgor, pages
24+35, & moSt g paper on Eubl amabilis, one of the
pests of lac, was published by Mr. D, G, Wilt of the Forest Department,
The specimens of Jac from which this pest was subsequently reared
had been collected in Dramoh Division of the Central Provinces
whete they were found growing on Zizyphus xylopyrus, 1
first noteed the attacks om the 26th September and collected some
of the larvie.  The larva s white and wnmarked, the head only
being dark It appesrs to feed upon the seft bordies of the iy
Terar R St e e ! e T resinous Coxte

Ao
e

f
Leathe o et e e
‘Whether the tube 1s formed just previous to pupation, as a tanne] of
ezcage for the perfect insect, Lam not gware.  Mr. G U, Dudgeon, FES,
of Palampur, Punjab, 10 whom 1 am adebied for the namung of the
snsect and to whom I sent s?ecxmens of the larvas, perfect insect and
& speaimen branch of the lsc incrustanon attacked by the larve

of Eublemma amabiils, is of opinron that these stk tubes are made o

C. 1491-1511.
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as a tunnel of escape, as the tubes are all of the same size and
therefore presumably formed by larve in the same stage of develop-
ment; and portions of the pupa shell were found inside the resinous
coating just beneath these tubes On the other hand, 1 did not
notice that these tubes were ruptuted by the emergence of the
perfect insect,

59. ““Six imagos of the larvae which I collected early in Navember
1899, emerged between Janvary 12th and zbth, 1goo  Three more
between January 2znd and 27th and two more on February 17th
Tt would appear therefore that one generation of the insect lasts
about seven months, as the lag incrustation only begins to form
in August.”

60 “Mr. Dudgeon informs me that so far E. amabilis has only
been recorded from Ceylon and Sikkim and now Damoh It would
appear therefore to have a wide distnbution and it would be interest-
ing to know whether 1t affects for instance the lac in Bengal and
Assam, 1 also understand that it adds only the second species to
the genus Eublemma now known to feed on a species of Goocidae,

oo * T vt Tamsen, It would
estigation 1n this
other members
o * ’ ore interesting points fequinng
umabilis I may mention the
' bring forth some mformation

from other quarters ;—

“1 Does E. amabilis attack both crops of lac? So far I have
only found it on the winter crop.

f2, Does 1t attack lac on trees other than Zizyphus xylo-
pyrus’?

3, llow many generations of the insect are there a year?
(There must surely be more than one because the inferval
between January when the 1magos emerged, and Avgust
when the winter crop on which 1 found the larvz

to form, 1s d for)

4. The eggs, therr form, colour, etc, and where are they
deposited 7

61, ** Other points will suggest themseives to those interested in
the matter, and 1 therefore need not add to the above.

“ Owing to my bewng tran<ferred 1o another district, I have been
unable to i mf in ions on this i insect, bat
the above noted may lead to some one filing up the gips I hae
mentioned,”

62. A number of very admirable samples of stick lac havng
been presented in 1920 to the Indian Museum by Messrs, Carapiet &
Co. of Mirzapore, these were arranged in a specnal show-case.  Shortly
after it was observed that two srecies of insects were escaping from

the lac in addion to the males of the lac itself.  One of these was 2

C. 1491-1511.
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small yellow-brown moth whichisas yet unidentified. This would
appear to be the most destrucuve of all the pests of Jac and to be
very possibly the insect alinded to by the wnters whose opinions
have been briefly reviewed above, {See paragraphs 52, ¢f 5eq.) The
second insect was also & species of moth bat much smaller and
of a very dark, almost black, colour. Unfostonately the material of
this species was too smperfect 10 allow of determipation. It may be
added that the escape of the former from the mcrustations of lac
was carefully observed so that there cam be no doubt that sts
larvie feed on the lac, It may be further remarked that {he moths
conupued to escape from the lac day by day over & penod of
at feast two months and for a fortmght to three weehs after the
appearance of the males of Tachardia lacea from the same
sample.

63 These temarks regarding the pests of lac may, therefore, be
asefaily tuded by mviting to Mr. Ryan's suteresting
paper regarding the product m Snd {paragraph 196) where appats
ently 2 does not suffer from pests of any kind,

TREES ON WHICH THE LAC INSECT IS REPORTED
TQ FEED.
64. The following may he given as a fandy camplete Jist of all the
trees and shrabs on which the Lac Insect has been reported to feed s
1. Acacia arabica, Wi/ld. (Legutinosz). The Babul or
Kikar, In Sind, Rajputana, and Guzerat yields large
quantities of Ixe, is also sard to do so in Berar and in the
Punjab,
z. Acacia Catechu, I13d. (Leguminos®). The Khair.
3 Albizzia Lebbek, Benss, (Leguminos). The Sirin of
the Punjeb and Sirus of Sind.
4 & lucida, denth  Silkord, Bengal
5. Aleurites moluccana, Wild. (Enphorblavex), The
Akrot of the plams, introduced {rom Malay, now altmost
wild, especially i South India.  It1s mentioned as bear-

ing lac i the Punpab.

6. Anona Linn, (A ) The Aw, a
wree intraduced from the West Indies; specially men~
tioned as affording Jac in the Punjab,

C. 1491-1511,
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7. Butea frondosa, Roxs. (Leguminos®). The Dhak or WH";lgEEFSEED
Palas (Hind), Khankar (Raj.), Pankbin (Burmese). LAC.

Throughout Bengal, Berar, the Central Provinces,
Rajputana, portions of the North-Western Provinces,
South Indi, and Burma,

8. B. superba, Roxd. A climber, scarcely distinguishable
from the ree B. frondosa, except by s habit. Lac
found on 1t in Chutia Nagpur, the Central Provinces
and Berar.

9. Cajanus indicus, Spremg. (Leguminos®). The Arkur
dal. Northern Bengal and Assam.

to Carissa Carandas, Lmn. (Apocynace®), var. spina-
rum (sp., A DC).  Yields lac in the Punjab.

11. Celtis Roxburghii, Bedd. (Usticace®). Punjab, Eastern
Bengal, Central and South India

12. Ceratonia Siliqua, Zz#n. (Legummos®). The Carob Tree;
now almost naturalised m the Punjab and South India

13. Cordia Myxa, L. (Boraginacex). The Zasura of the
Punjab,

14. Croton aromaticus, Zinn. (Euphorbiace®). Yields the
medicinal lac of Ceylon,

15. Dalbergia cultrata, Grak. (Leguminose). The Findaik,
Burma,

16. D. latifolia, Roxs. The Shisham tree

17. D. paniculata, Roxs. The Dhobeyne, mentioned in
connection with the Central Provinces also Berar.

18. D. Oliveri, Brandis. The ZTamalan of Burma.

19. Dichrostachys cinerea, IV. & 4. (Leguminosxz). The
Virtuli, a shrub of Central and South India.

20. Dolichandrone Rheedii, Seem. (Bignomacex), A
small tree of Burma and the Andamans Islands,

21. Eriolena Hookeriana, 1. & A. (Sterculacex). The
Butes of the Central Provinces.

22, Erythrina indica, Zinn, (Leguminose).  Specully
referred 1o in connection with the Punjab,

22, Feronia Elepbantum, Corrca. (Rutacex). Is reported
to yield lac in the Punjsb,

21. Ficus altissima, Zlume, (Unticacex). The Bur of

Assam,

C. 1491-1511.
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LAC. ghat of the Central Provinces; Bargad of Rajputana; is

alsa mentoned asa lac tree in Berar, the Punjab and Siad.

26, F. Catica, Linn, The Anjr of the Panjzb ’

27. F.comosa, Roxs. The Furi pakari of Assam,

28, F., Cuna, Mfam  The Pore, in Bengal and Gular io Pungab,

29 F.elastica, 57 The Indw-rubber Tree (the Far).

30, F. glomesata, Koxd. The Guler of the Cemrsl Pro-
vinces, Guldar of Rajputana,

31 F, infectoria, Wila. The Pakar ov Keol. Is vety fre-
quently mentioned as affording lac.

32 F.lacodfera, Koxd A natve of Sylhet, the Rashal But.

33. F. palmata, Forsk.  The Phagura of Punjab.

34. F.religiosa, Zinn.  The dswal, Aket or Pipal  Most
provinges * but lac very different as a rale from thar on
other trees bewng Jarger in gram and much paler coloured.

35. F. Rumphui, Blume ‘The Fhur: ol Assam, ax imporsant
lac yielding tree

36. F. Tiakela, Burm, The Pakhar of the Central Provinces
and Pitkhan of the Punjub.

37 Garuga pianata, Roxd. (Burserace®). The Gurugs or
Karkar

38, Grewia tilizfolia, Vall, (Tihacem). Berar,

4. Kydia calycing, Raxh (Malvacew), A small tree, the
Pola or Barranga in Bengal and the Central Provinces,

s0. Lagerstreemia  pasviflora, Heok f.  (Lythracex),
The Baklt, Lendya or Sida,

41, Mangifesa indica, Linn. (Anacardacex), The Mango,
wn s wid State, often yields lac.

42 Nephelium Litchy, Camb (Sapindacex). The Lichi.

43 Ougeinia datbergioides, Bents. (Legummose). The
Sandaw or T'insa, mennoned s connection  with the
Centrat Provinees and Berar,

41 Prosopis spicigera, ZLinnm.  {Leguminose). The
Fhasd or Kandr of the and zones of the Punjab, Sind
and Guzerat.

45 Pterocarpus Marsupium, Roxé (Leguminosz), The
Kino or Bipo tree, a vatve of Centes} and South India,

16. Pithecolobium dulce, Bk, (Legummose).  The
Dakkins badul, 2 tree inroduced from Mesico,

C 1491-151L
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47, Schima crenata, &vrth,  (Temstreemuace®),  An ever. TG e

green tree of Burma

48 Schleichera trijuga, I¥/l4. (Sapinadacex). The Kusam
or Xusamb, Tlus 1s the most important of all the Jac
trees  Itis a natve of the sub-Himalaya, of Central and
South India, and Burma,

49. Shorea robusta, Gaersn, (Dipterocarpacex). The sal tree.
The ease with which this plant coppices, and its power of
endurance and rapid growth make 1t one of the best trees
for lac cultwation,

so. S. Talura, Roxb A native of Mysore where 1t is known
28 falard: sometmes called Vatica laccifera. Ir is
the lac tree of Mysore.

51. Tamanx gallica, Zin. (Tamaricace=). The Tamansk
of Sind.

52, Tectona grandis, Zinn (Verbenacex)., The Teakwood
or Sagen, a nauve of Central and South India and
Burma,

53. Terminalia tomentosa, IF. & A. (Combretacex). The
saf, prasal, asan. Very abundant i Chutia Nagpur and
the Central 1 rovinces

54 Xylia dolabriformis, Benth. (Legummos).

55. Zizyphus Jujuba, ZLam. (Rhamnice) The Ber Bar,
or Aul.  Although the lac yielded by this tree 15 inferior
n quality, the case with which 1t mav be propgated
males it a good lac-3ielding tree, suned especnally to the
Punpab, the Norih-Western Provinces, the Central Pro-
vinges, Berar, Central Indiy, Rajputana and Smd  Iiis
afse referred to m connection with Assam where 1t s
knawn as the Zrgors.

56. Z. xylopyrus, elld. The Kat-der ot Ghonte~specially

mentioned i connection with the Central Provinces and
Berar,

Tt is perhips undesirable to refer mote specially in this place to the
abeve plants, simce in the sectins of the present review devoted to
the chief areas of prodoction, the trees of greatest repute 1n these
will have to receae special consideration, The presemt may tv

ded as an alphat 1e ton which mav serve as a key
to |hc positions w) cre fuller details regarding the chief food planis
of 1ac will be found,

™ e ane TEEw
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INJURY TO THE TREES.

mxgit‘)gs 10 65, Much difference of opwion prevails on the subject of the

fnjury caused to the trees by the iac msect It will be seen above
{paragrapk z5) that Bir William dJones alludes to the Pipal being
frequently kitfed by the form of lac found on that tree. The follow-
ing passage, from an nteresting report by Mr. J. McKee, which has
been placed under hberal quotatipn below {paragraph 149), deals
with this subject i

%1t seems possible, owing to the great drain made on the sap
of the young branches by the snsects, thar conmderable damage
wil} be found to resuit to the trees on which they are propagated,
and that it will he necessary at sowe future tme to fix a hmit to the
continuous caltivation of lac onthe same tree, at any ratest will
probably be found benefiaial to both lac and tree, f a regular
system of prumng be carned owt to encourage the nev formation of
young twig or branch woaod, and on the best methods of domg this,
and on all other pounis m connecuon with the management of lac
Erescrves we gressly hope that officers of the Department, sho may

ave galned experience  this work 1n other countries, will convey all
information avalable through the medium of The Indian Forester,”

Passages talen frov the Indian Forester, Polume XXII,,
pages 440-441, 1899,

NOTE ON TOE INJURY DONE BY LAC TO TRELS,

By M. Ridley, Esq.; Superintendent of Horticultural
Gardenty Lucknow, dated Gth June 1896,

66. * Regarding the iy mads, and as generally
believed, that  f 1ac 18 notremoved from trees &t will in timedestroy®
the trees,’ ] have practically demonstrated and proved in the most
concluse way that the above theoty 18 mcorrect and enurely at
vanance with fact  When I first came here 23 years apo, the mauter
then came under my notice, many large trees w the Wingfield
Fark, Residency Grounds, and the staton avenues, were badly
infested with lac, and the plan then n vosue was to sell the Iac
to contractors, whn 1n collecting u denuded the trees to a most
objectionable extent  This fed me 1o think of some wav or meang
of keeping the trees clear of the pest A *orest Officer informed me
that this could be done by loprnz off all the lewding branches and

afieswards stripping the branches and stems of alt leaves and twigs,

. & Cons, with Sic Witliam Jones’ lulem;nt onvplge 103 above,
C. T491-1511.
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the object being to divest the trees of all the mfected parts and | INJORY.TO
to remove all trace of the lac insects and so prevent its breaking out )
on and spreading over the trees so treated again,

«T adopted this plan with one or two trees in the Wingfield Park,
but found 1t ineffectual, as on the new branches and sheots which
were developed, lac again appeared as badly as before. This plan
proved an entire failure to protect or keep trees clear of lac

1 then decided to stop lac collecting on a few trees to test and
prove the theory about ats destroying the trees. The result of this
experiment was that after a time the lac all disappeared and the
trees in a short period recovered from the effects of the lac and
became perfectly clear and healthy again. This 13 absolute fact,
and I can show numerous large p ecpul and pakar trees, which at one
time were so infected with lac as to be most unshightly objects now
entirely free from the pest, and the trees healthy and vigorous.

67. “ On the representation I made to Mr. ‘Boys, when Deputy
Commissioner here, he passed an order prohibuting the sale of lac from
trees in the station, and since then I believe no Jac has been collected
from trees n avenues and groves of Lucknow; certainly none has
been collected from any of the gardens and other public grounds
in my charge, and there has been no loss of trees in conse-
quence.

68. “ For some years there has not been much lac on trees in
Lucknow, at least on those 1n my immedite observation; but
whether this decrease of lac pest 1s due 1o collecting bemng prohibited
or 1o the seasons not favouring its spread, I am not prepared to
Fronounce an opinton , but the fact remains that 1t has been much

ess in evidence for the past five or six years than 1t was for many
preceding years

“I have often been told that the lac eatherers ngculate trees to
spread and propagate lic  The results here rather favour that state-
ment. Prohibition may have shown them that they gamn nothing by
spreacing it, and this may e led them to cease inoculating trees,
but on this point conclusive and certain evidence 1s not forthcoming

69, “ I most dec'dedly do consider that trees are injured by the
way lac1s generally collected, owing to the remonal of such a’large
pottion of the young twiggy gronth of the trees

“ Near, and in towns, the object of this free remosal of twigs is
two-fold : one to obtam as much fac as possible, the other to make
money by selling the twigs for firewood. If proper and efficient
supervision could be provided, lac might be removed 1o some extent
by collecting dead twizs and a smali proportion of the finer ones.
The trees would not suffer to any apprecrable degree if collecting
was dene 1n this way; but as the necessary supenision to ensure
this 15 not mvailable, prohibstion 1s, 1n my opimon, the only safe
method to follow,

' The theory mentioned at the beginning of this note comes no
doubt fram persons interested in lac, and 15 a purely selfish one

“Others have accepted it from want of evidence to combat it,
and so it has come to be genetally accepted as fact.  For this reason

C. 1491.1511.
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TMELT0 | itwonld probibly De usefal to cuctslate the facts and evperience
: goen in this note ™
70. It may be useful to conclude these observations regarding
the inpury done to the trees by the Jac msect by inviting attention to
Mr. Cofdstream’s remashs on lac production 1n the Punjab (para~
graph 185)  Mr. Byan's observatwons regarding the lac-jielding
trees of Sind (paragraph 196) may also be read in connection with
the supposed injurv to the trees
CHAPTER XIL,
THE BUPPLY OF LAC, NATURAL PRODUCIION AND
CULTIVATION.
DISTRY I hoe already indicated cevtan features of this subject. Lac is
BUTION -
ININLIA, met with practically throughout the warm tropical areas of the whale

The sume
trée does not
bear ac
thraughout
Indh

s may be

2hotlos of
Lae-tasect,

of Indiw. but most sbundantly wn the Central Provinces, Bengal,
Assam and Burma.

71, Relatwm to Environment, ~Neo satsfactory attempt has 23 yet
been made 1o systematically mvestigate the relations of this insect to
ns envwonment  And yet there are sndications n the scattered litera-
ture of the sabject of many ghly mteresting discoverses that await
the imestgator  We hae pwen us, for example, an extensive
senes of plants on which it mav be found and even arificially reared.
Of these we are told one tree ywelds tn a certain Jocality the finest
fac and m anather only an inferor quahty, or perhaps is never seen
w bear the merustations of this inseet at all,  In Sind and Guzerat,
for example, the dadul tree (Acacia arabica) may be said to be
that on whch it s met with mast abundantly, InBengal where both
the fabul wce and the lac meect are plenuful it 1s extremely race to
find Jac on that tree,  But s the babuifesting lac-insect of Sind the
same species as the palas-feedmg nsect of Bengal and the Central
Prosinces ’ Funle etpenmentshive been made o convey the insect
fsom Chutia Nagpur to Darjeehing shile i seems probable success
might have been secarid bad the seed been drawn from the moist
warm temperate tracts of the Khasma ant Gare Hills,

1t 15 repeatedly stated that w the warm dry tracis the lac-intect i is
sibject to none of the pess that beset the indastey i the moister
areas, Soagan, vwe read of lac appeanng sporadically on the trees
of certun umited aveas and afier a time gradually disappearing.

C. 14911511,
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72. 1 mention these examples, Lowever, as but indicative of the
extent of our ignorance Few parasitic tsects are wholly indiffierent to
the climauc conditions under which they live or to the nature of the
food plants upon which they subsist. In the absence, therefore, of direct
evidence to the contrary we are almost compelled from such considera-
tions to infer that there may be several widely different species or, 1f
not species, at least races of this insect, That these have been so acch-
matised or adapted to theirenvironments that they cannot be arbitranly
translated from one end of this vast empiie to the other or forced
suddenly to feed upor. plants they have never before (under cestau
climatic conditions at Jeast) chosen to subsist on It 15 feared that i
the present imperfect knowledge the wildest possible speculations have
been indulged in and are likely to be repeated by persons who have
advorated the establishment of an mdustry in Lac Culvattion  That
the insect should be and 1s, regularly and successfully grown 1n several
isolated localites all over India, goes without saying  Thatitissem-
domesticated over a still larger area is a well-hnown fact  But the
mistakes that have been made in the effort to extend production
have not alone proceeded from over-sanguine finaneial expectations
Failnre has in many caces directly folloned on ignorant misconcep-
tions of the habits of the insect. It may, therefore, serve a useful
purpose if I review here very briefly some of the facts that have beer
brought to light on the subject of cultivation or production

73. 1 shall endeavour, as far as possible, m the remsrks thai
follow, to bhing the information available under the names of th
provinces concerned, \Where quotations from authors are thought
desirable these at the same tme shall be guen 1n histone sequence
I would, however, add that & may not be always possible or even
desirable 1o avoid repettions of the same paruculars where the object
may be to exhibit the extent of local hnonledge or the particulars of
trade.

Bengal,

74. One of the carliest writers on the Lic trade of Bengal wa.
Dr. Kerr. He publisted in 1781 an account of the preduction cf
lac on the pipal, the banian and the pa'ar. e makes no mennon,
however, of any methods of cultivation or propagation. “The lae,”
*is principally found upon the unculinated mountains en
sides of the Ganges The only troub'e in precuring it is 1

PELATION
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a
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Buchanan-
Hamliton’s
account,
1809 A7,

breaking down the branches, and carrsing the stucks to market.
The present pnce ia Dacca s about 12 shilbngs the cwt,, and stis
brought from the distant country of Assam "

75. A good deal bos been wnttwn recently about Cajanus
indicus (the arkar daf) as a plant upon which lacis reared in
Assam, This is by no means a new idea, as will be seen from the
following passage t—

Aegtatic Joyraal, 1825, page 50.~Rearing of the Lac Insect,
Written in IS0,

{Being an extract from a Statistical Sccount of the Rangpur
Dustrict by Dr. F. Buchanan (afteriards Rnown as Buchanan-
Hamuilton} §.

76 “The reanng of the Lac msect 15 confined entirely to the east
corper of the district, but st extends from thence all through Assam,
and prabably might be carnied on 1 every high part of the distriet, or
of Bengal, for the animal thnves on many comman plants, In my
account of Mysore 1 have given ¢ descnplon of the manner 19 which
3t was reared on the tree catled “jala” which I suppose 1s a specimen
of sal or Shorea. In this distuct 1t 18 reared on the following
trees i—

Pakur | . + Freus ssfectona.

Dhop B . . - Vansga latifolia,*

Lot v Ficus religiosa.
Merkurs - . Morus Macassanensis.$

Mendu Kelat, Cajanus indicus,

“The first and 1ast are the plants most commonly emploged,

7. “The seeds of the ** mendu " ate sown in spring, generally in
hedges rouad the gardem. In the beginmng of the cold season'the
msects are applied, by tyng 10 each plant a small branch that con-
wins them. In % year afterwards the small hranches, then covered
with the lac insect, are pruned, and in the year following this is
repeated , after which the plant dies, In Bepgzal, where this plant is
cultivated for the seed. 115 generlly an annual; but the pruning,
wh\chdp!cven!s it from running to seed. preserves its life for a longer
pERION

78 *<The best lacis produced on the * pakur” Branches of this
tree are planted i the rainy season, and m three years are of a size fit
for receiving the msect, which 1s apphed between the t5th of Septem
ber and the 13th of November  In ayear thes have spread over all
the small hranches, and these are aftersards cut onee or twice a year,

* e ta specses of Facus hot the -
aecinal the sraon. It toag hiue beon Fichs G 11 "ot traceable 1o any

% Dhe plant refersed ta canoot for certam be wentifisd s '3 3 hag
boen Spaesally memsooned 59 3 Frod-plant fof Termts Iyiy, 1O #POTs of Morw

C. 1491-1511.
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for about 25 years. The trees are much stunted, but grow much
larger than the “jala” on which the insect is reared in Mysore. A
large tree will give two maunds (843¢ sicca weight the see’g, or about
il N thig et - . S - A

the farmer has about R8 for 1733 Ibs.,, which 1s somettmes produced
by one tree, with very hule trouble. The quantity raised is very
incons:derable.”

79. 1 shall now endeavour to bring together a few of the more
instructive passages from recent published works or the files of corres-
pondence in the Office of Reporter on Economic Products that seem
likely to prove of interest in cxemplification of the produc tion or
cultivation of lac 1n the province of Bengal. As a rule, however, I
shall take the liberty to remove all passages in suchquotations that
repeat facts of universal acceptance.

Passages tahen from the Statlsticat eporter, Vol, 1T, pages 406-207, Novema
ber 1876,

Lac Manufacture in Chota Nagpur.

80. “ From the resin 1s manufactured the shell-lac, and from the
colouning matter the lac-dye of commerce. The entire Secretion,
while stll adhernng to the twig, 1s called stick-lac In order to
obtain the largest quanuty of both resin and colourtng matter, the
stick-lac should be gathered before the young come out. This eccurs
twice a year, 1n January and July, and the larve, as they emerge
from the cells, carry anay with them the greater part of the colouring
matter.  Such-lac gathered afier the insect has emerged 1s known 1n
Lohardugga district by the name of paunki. It yields scarcely any
dye, but 1s very good for worhing 1nto shell-lac  If the manufacture
of Jac-dye were discontnved, phunk: would come largely nto use,
and the scasons for gathering wouid 1n that case begin immediately
after the nsect had swarmed

81. * The present seasons for collecting lac are from the middle
of October to January, and from the middle of May to July. Thick
junglesare the favourite haunts of the lac msect, which s found 1n
{arge numbers 1n the forest-clad tracts of the Chota Nagpur dnision
and the castern distncts of the Central Provinces. Ranchi, there-
fore, 1s & comvenient centre both for the collection of stick-lac and
the manufacture of the commercnal products known as shell-lac and
lac-dye; and a factory has for some years teen in working close to
the cantonment of Dorunda, under the name of the Ranchi Lac
Compny, Large suprhcs of stick-lac are drawn from the district
of Lobardugga, and from Rapore and Sambalpore of the Central
Provinces, at prices paid ranging, according to the propertion of

. C. 1491-1511.
( 39)
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I8 BENGA ., g ey
Two torms and Rio t» Rig for Stick-
Rocordm® ot  lac from the kdsim which
ood p'ant. ]
has the highest comimeiuas value, wnue tne 1aWw matenal derived
from the puilds yields a deeper dye, but a less valuable shell-lac
than the former.”
Extrct from the Intsn Forestor, Vol FII, 1887, pager 274-279,
Lac!n the Note onthe Lac Industry in the Sonthal Parganas (1851),
Is:%:‘s“::s by O. F. Mancon, Esq., Deputy Collector,
in .
81, * When the lac msect {Coccus lacea!, or, as the natives eall
w, lakor lak:, was first introduced 1o this district is not known, but
there is a concurrence of opimion that the Paharias were the intro-
ducets, or, at any rate, the first culuvators of 1t, and the industry is
known to ha.e evisied in some parts of the distnct for the last 40
or §0 jears Ihe insect 1s supposad to have been introduced from
Manbhoom, but this must be only a surmise, since the date of its
wtroduction 1s not even approximately knewn. Lac s a cellulat
resinou~ wmerustation, secreted by the nsect round the branches of
vanous trees, having a colcur varying from a deep orange to a dark
red according 0 the tree on which 11 15 produced. It contains from
60 per cent to 7o per cent. of resinous lac, and 10 per cent. of a
dark red colounng matier which 1s manufactured into lac-dye, the
TEMAIMING 20 OF 30 pPer cent bemng refuse
Varlatio 3. ¢ Luc, as turned out by the manufacturers, is termed skell-lac,
acoording to

foou=planie

known to the trade by variois names, such as orange-leaf, manu-~
factured principally at Mirzapur 1n the North-West; reddish orange,
ifvery leaf and bution, manutactused at Ilam Bazar in Beerbhoom,
and by the Ranchee Lac Company at Ranchi in Chota Nagpur ; and
gar net lac, manufactured in Calcutta,

“Lac, as sold by the growers, 15 termed stick-lac; and as there
are no manufactories 1 this disinict, it is with this raw material that
we have to do

84. “Lac s cultnated i all sub-divisions of this district, but most
extensively i teppah Handwa, in the sudder or Dumka Sub-division
and shich 1s nearly 1 the centre of the district,  In 1his tuppah the
onmnal, and stll the pnncipal, seat of the industry 13 taluk Kest,
which alone yields the Zamindar a revenue of R2.000 a year from
the lease of groves of trees for the cultivation of lac” ~Besides
taluk Kesri, lac coltivation has long been known in the villages of
Rawmjor in taluk Nadia, Jartal in taluk Singui, and Ashanhani n
tafuk Bajy, all within tne tuppah of Handwai.

85 * Haripur, the market towp of Kese, is still the chief business
centre of thus trade, although the midestry has now spread to all parts
of the sub-division Its holding its own agiinst the head-quarters
town of Dumka is dus, not ouly to its being the birth.place of the
trade, and sts sull being m the centre of the chief producung area,

C. 1401-1511. ’ .
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but because the exports betng chwefly made to Murzapur through (Jll‘YnglE‘;'AGTAIEN

Baidyanath Station on the Chord Line of the East Indun Railway,
it isa more conventent centre for 1 slocks, being only
43 miles from the station, whereas Damka would be 48 The other
markets in the sub-dwsion for lac are Kumrabad, about 5 miles
south-east of Dumka, Sarejahat 28 mules north-west, and Numhat
17 miles west-north-west of Dumka

* Although lac has bsen produced here for the last fifty years,
it is only within the last nine or ten years that the industry has
developed 1nto an important item of our export trade

86. “Iam not in a position to gtve accurate figures of the yield of
the lac crops of past yeirs; they might be compiled from the East
Indian Ratlway records with some degree of accwacy, but the
following statement of the principal traders’ managers here, as
reported by Mr. W. M, Smith, the Sub-Dwisional Officer, shows
sufficiently the extensive development that has taken place. He
says:—*When I came here first, about eight ornine jears ago, the
annual crop was frum §o0 to 605 maunds. The last Bhadro eiop
(1880) yielded 16,000 maunds in the Dumka Sub-diuision, the
Boishak “crop (May 1881) about 6,000 to 7,020 maunds, and the
present Bhadro crop (October 1881), which is not so good as last
year’s, is esimated at 10 03> maunds’, . . .

87.°«The lac indastry was no doubt stimulated in this district by
the mcreasing demand thatarose for the art.cle in the London and
United States markets in the years 1873, 1874 and 1875, the
consamption of lac having bzen nearly doubled between 1870 and
1876. The price of lac was at its greatest height in 187374 since
when it has declined agam; : o T
bigh prces baving resulted
a demand for, the surplus s .
year's demand. This was partly caused by the manufacturers adul-
terating the lac with common American rosin in order to keep pace
with the demand. Before the production of lac increased, this
adtiteration 1s said to have been carsied on untl it reached from
50to 7oper cent The fall in prices that took place after the
mcreased demsnd had sti d the preduction nto ove king
the market is no doubt the cause of a falling-off in the cultivation
reported from Godda and Pakour; but with a steady trade both
production and consumplion will acrease, and already this year

wrinae ara annain S

vith the exception of Pakour, la¢
the palask (Butea frondosa),
- \ that it spreads itself to other trees
in the neighbourhond of the palisk groves.
89. In Pakour 1t 1s said that the culuvation is principally carned
on on the native plum tree or 4% (Zizyphus Jujuga)v Santaly,
amun,
_*In the neighbouring district of Beerbhoom it appears ta be
principtlly cultivate { on the pipal (Ficus religiosa). Samali, 4-sa,

Expansion of
%rlde.

Foxd Trees.

a common enough tree here, but the Jac is of inferior quality to that

. C. 1491-1511.
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produced on the padesh, which s a more plentiful tree than the pipal
and ome of the charactenisuc trees of the Sonthal Parganas It may
be hnown to some as the*fame nee’ from is masses of bright
reddish orange flowers.

“ Thns tree appears to 1ise spontaneously from the ground, and is
now being extensively preserved, so that the district is ready to meet
almost any demand that could arise for the article. .

* The best lac 15, however, siid to be that produced on the usum
{Schleichera trynga), in Santal erw, on which it is, I believe,
Jargely enluvated in Chota Nagpur  1hes tree 1s also common enough
here, but I understand that the insect-producing lac upen stis not the
same that we have here, Our nsect vanes between red and yellow,
whereas the kwum insect, or, as n s called, soguli, is solely
re

*'The dusum crop of lac appears also to be later than that from
palosh or barr, beang from muddle of Mav to July, and middle of
October 10 January, whereas the palask and lJair crop is from
middle of Maich to May, and middle of August to October. The
lac from galaskis onby very htde snferor o the dusmm lac, and
the same ttme 1t produces the deepest dye

yo * The seasons for setung and gathenng the lac appear to be
the same throughout the district,

» There are two crops, the first 1n Cheyt and Bysalh, correspond-
ing with middle of March to May , the second Bhadro to Assin,
correspondmg wih nnddie of August to October. These crops,
however, go by the name of Jeyth and Karnck, those bemng the
months when the crop s mn the loca) market

“Lac s cut before the Jarvee swarm, the colourng matter being
a portion of the female wsects bady, DMost of the colour would be
Jost if the mnsects were alloved to leave the cell before cutting; some
portion of the lac would also be lost by therr breaking through the
covering of the cell .

«The crop of Cheyt-Bysabh yieldsthe most and best lac, whereas
the crop of Bhadro-Assin contains a greater proporuon of colour-
g maiter,

g1 * The manner of seting the msect for the next crop is simply
to save a few well-covered twigs or a branch of the tree when cutting
the crop, so that the new shoots thrown out by the tree being pruned
down i the removal of the crop may Le covered by the insect
when n swarms, which for the jeyth crop 1s in Karuek, and for
the Kartik crop m Jeyth, corresponding with muddle of October to
Novemver, «nd meddie’ of May to june

*To set the insect m a new grove of trees 2 branch of healthy lac
contumng the lasx 1s wed 1 each tree.

92, Auter the lare® have swarmed the branches that were left or
tied on the irees are cur and the lac sold, iis Jac goes by the name
of Plunkr,

*The mode of prepartng the crop for the market is primitive
mn the extreme, and must result in conuderable locs of material,
especally of the colouring matter, Where the incrustation has

C. 1491-1511, i
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formed on thick wood, it is scraped off with the reaping-hook or m"ﬂ;gml.

some other rongh instrument ; where it his fosmed on thin wood, the
parts wholly covered are left intact ; where it 1s only partially cosered
the uncovered portions of wood are roughly cut off, so that a large
amount of wood or stick 1s sold wih the lac, hence ne doubt 1ts
name of ‘stick-lac’ The cultivation of lac, as before stated, was
formerly confined to the Paharizs, with whom the zemindars made
their own agreement as to rent to be paid for the trees. At the
recent Sonthali settlement the rent per tree was fixed at two pice,
that 1s, R3-2 per hundred; in many villages the graves of palash
now contam several hundreds of trees

93. “ It may be suid that all castes have now talen to producing
lac ‘of which the most numerous are Paharas, Sonthals, Bhuiyas,
Khetonis, Goalas, Bauns, and a sub-division of the Kadar caste 1n
Godda, called Leas. Several persons generally combime 1o work a
lac garden, as watch has 10 be kept, lac thefts bemg not uncommon.

*“ The growess generally sell to the willage mahajun or shop-
keepers. sometimes taking advances on the crop, sometimes
exchanging the produce for salt, tobacco and such hie; and some.
times bemng paid 1n cash. Although the crop 1s no doubt a very
paying one, the growers generally do mot seem to mmprove ther
condition by 1t. 'To this there are some notable exceptions amongst
the better castes, The growers are said to have obtained only R3 to
R4 per maund for lac some few years ago It then ran up suddenly
to Rz7, Rz8, and even R3o near the railway; and then fell again
to Rtz and Ri3, and R8 and Rg per maund for last season's
crop.
“ The village shop-keepers who purchase from the grower, make
a profit of from 10 to 2o per cent.”

Extract fron the Jontrnal of the gricultural and Hortlenltural Society of
India, Volwme VXL, N.5,, 1885, p 262

The Lac insect and how I propagated it at Durhee, in'

the District of Haxaribagh, by Monsieup Claude dean‘
Dumalne.

94. “Some years back, there was a small forest of parras trees |
(Betan Fenndinal chinl caen e A==~ £~ firewcod |

them for pro—’

with the said
‘[l set n, I had |
s0 as not to'

I

N . . . . 2 parras forest !
and subdivided in pieces varying from 6 to § nches long, which !

C. 1491-1511.
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twigs were immediately ned to the tender branches on the windward
side of each tree The natural resalt was that when these twigs
dried up, the nsects ook at once to the adjowng lLranches and
subsequently covered the trees

“*As a mere experument, I ned some of these twigs onthe
opposite side of the tree, but this prosed a failure, a5 no nsect was
found on 1t 1 naturally concluded that when the imnsects left the
old I\\',lg, they were driven by the force of the wind to some adjoming
arbor.”

Passuges taken from the Report of the Agiiculture of the
District of Lohardaga, by Mr B C. Basu, on the subject
of Lace, pages 122-123, 1590. -

+ §3 Shdl-lac —There are seven lac factoriesim Chota Nagpur pro-

per— o A ERar et
oneat
of Sor
and collection ol stich-lacare a source O constderable profit to the
reople of the five parzanas and the ungly parganas to the south,
west and south west of the sub-cisssion.  Almost every rayat of these
parts has himself or hires a few Zisdm (Schleichera trijuga)
and pal/ds (Butea frondosa) trees on which he breeds the msect;
some gather wild suck lac in the jungles, others again act as middle~
men, Besides, some five or six hundrea workmen are engaged in the
manufacture of shell-lac  The worknten of Bundo are one and ail
people from Sonamukhy, where they received their first training in the
vatious processes of the manufacture.

46 * There are two difterent varieties of lac, 2z, (1) rangin or
palzet, grown an the pales and so called from its containng a Jarge
progortion of the li¢'dye  Shell-lac made from rangem Joohs much
darker than that from £dsdme, which 1s translucent and of a beaunful
golden yellow colour, and (2) &sdmi, grown on the kisim above
spaken of. Lac grown on daer (Zizyphus Jujuba) and prpar
{Ficus religiosa), 1s classed with dsami.

97. “ The staustics of lac manufacture dunng the year 1887-88
are as follows :—

Number of factories

- 7

Number of persons employed (exclusive of
the factory at Ranchi) . . 123
Capital of the six factonies . . . Ry,400
Outturn of the ,, . . Mds. 2,226
Its value e e e R3n,641

“The large lac factary of Rancht did not supply any figurés.

* The indusiry 1s m ats decaderce owing to the great fll i price
of shell-lac and the extit ction of the manufcture of lic-dye, which
has been completely replaced by aniline dyes. The dye washingsare
now thrown away.”

C. 1491-1511.
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Passuge from letter No, 22C., dated the 24th Aprit 1894, from
Mr. G, D. Chatterjee, Forest Ranger in Charge, Palaman
Diwsion,

8. “The selling price of the seed lac here varies from 1} to 1
*seers per rupee fo 7 ° Tt B s emdeeen R
yield of the seaso .

situated within 3

expenditure of 2

the seed lac at Daltongunj *

“The seeds of palds and Adsim trees may be eollected at Dal-
tongun) at Rz per maund for the former species and 8 (eight) annas
only for the latter The time for collecting palds seed 15 from the
muddle of May to the muddle of June and that for the kdisim is
July and August

“]If the above produce are required to carry up to Gya, the
nearest Ratlnay Station, it will further cost R6 (six) per maund when
exporied on a small scale by coolies and Rz (iwo) only when
exported on a large scale by cans,”

Passages from letter No. 110 ., dated the 21st Auguse 1896,
from Babu Sreedhar Chuckerbutty, Fxtra Assistant Conser-
vator of I'orests, Palamaw Division,

99. “In 1895-96 the yield from 1z Adsiim trees in the Northern
Range was 4 maunds 12 seets and from the seven in Scuthern Range
49 seers of lac,

- < Among other interesting paruculars the following may be men-

tioned -—
100, * Explanation of terms wsed.—Morka 1s the twig of the | Terms used
in Palamau
tree covered with lac. District,
Dal 1s the lac which his become detached from the twig,
Seed lac* s the morha from which the insect 15 cranling out and
is tied into bundles and put on the branches of trees on which it 1s
wtended to propagate lac
St/a 1s the empty seed lac after the insect left 1t. It 1s lightar than
the seed lac and of a yellow colour, while seed lac1s pink from the
colous of the nsect crawling on it
101, ‘¢ Life-Iistory.—Rough hfe-history of the lac insect |Lifo.History.
under cultivation :— '

“ As the seed lac ripens an extre nely minute pink larva emerges
in myriads from the surface. It makes its appearance during the day,
but goes back to the mother cell, which it shares with thousands af
its kind dunng the moht. At this stage the seed lac 15 cmt from the
onginal trees and bundies of it are tied all over a fresh tree  which it

o = i e tree which i
*] 1 be thatan trade *“ Sacd-lac ™’ b oy
g e R0 S s entioly derent mesaueg. Cor .
C. 1491-1511,
.
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CULTIVATION temresomte - “an, as high up near the small
WBENGAL nsect leaves the seed Jac (which
: - branches of the fresh trees and
g pieresng the bark at some place sufficiently soft, fives wself down and
I commences to secrete lac
Dangers to 10z Danqers to Lac —~The lac insect at the time it leaves the
iac. protecung cover of the shell from which it emerges {s most hable
to jury as follows —

Flre * Fire—A forest fire buming under and close to the free on
which the wnsect 15 crawhng 1s llely 10 destroy a Iarge number of
insects, wnch baung subyjected to the sntense heat and fumes of the
burning, fali off the tree It 15 also subjected 1o some danger by
the intense heat of the sun.

;,gg,g&;;ﬂ | “ Birds and Monkeys —Birds also eat the msects to some extent,
eyse though this does not materially affect the crop smee the msects are
50 numerous .
< While the msect 1s actually growing and secreting lac, it 15
! very moist and 1s at this stage hable fo be damaged by monhers, who
o eat the ‘ Morha “and muschievously damage more than thev eat.
Railstorms, Haustorms — These do most dymage n breahng off numbers
of tmigs destned to ber lac and afsn by shaking off the insects on to
the ground  Hulhorms ace most d-structive 10 he propagaton, and
wrought much damage 10 the crops in 1894-95.
Raln “ Rarn —A severe downpous of rain, while the insect i st
meanlmm wachar A o Tarse wumhae
Frggi;nd ' . st does not
g . 15 returning
Theft . :'zt the same
| Assanm,
cwgéﬂxﬂ 103. At my request the Director of the Department of Land
. Records and Agneultuse was good enough to cause a special enquiry
to be insntuted m the provinee regarding fac As a result My, B, G,
Basy, the Assstint Director, published m the Provincisl Bulletin
No 6 full patticulars  Since the present revien of information would
| be mcomplere without the province of Assam, I shall reproduce here
© snme at the more instrucive paragraphs from Mr. Basu's paper, even
slthouah the : aper stself mag be seadily procurable ~—~
Prodasticn 153 Produetion of lacin Assam.—~Iac occurs in iis natoral
o Assam, t¥3ta sh vanane nl rae an tha Taracie AF Accarn and g mearad maea

' - .
C. 14911511,
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the annual oanturn of stick-lac in two Mauzas (Ram and Chhayani) COLTITATIO
s Rl PR

Patnm ansioes

small quintuy js reared
1 . «yion on the north bink,
- . i . " howerer, obtzined from
Garos inhabiuag the northern slopes of the Khusi Hills, who are
said to apnually bring tn about 2,095 maunds of lac to the weekly
markets at Palasban and Chhaygion and about 330 maunds to the
market at Boka, A small quanuty of lac, averaging ubout 400
mannds g yeaf, is brought 1 by Bhutias to the annual cold-weather
fairs 2t Darrasga and Subankhata in the north of the district
103, In the Garo Hills, lac-rearing 15 chuefly confined to the north
and norh-eastern parts of the distnct, comprised=1n the northern
range of the Garo Hills Forest Diviston.  The people of the snuth
and sonth-western parts are said to have a supersttion azanst lac
cultvation. The annual evporis of crude lac from the northern
range is estimated at 1,300 to 1,450 maunds  In 1894, the Assistant
Conservator of Forests, Garo Hills Division, estimated the annual
production and export at 2,000 miunds, and reported a seridus
dechine in the coltnation of lac, which he attnbuted partly to low
prices and partly 10 the depopulation of the distrrct through £ald-dedr
and migration, Considering that the bulk of lac exported from the
Brahmaputra Valley 1s the produce of the Kamrup and the Khasi and
Jaintia Hills and the Garo Fhills districts, and that the exports have
during the past five years averaged over 16,000 maands 2 jear, the

foregoing estimates of outiurn of 1ac m those distnicts wonld seem to
be much below the truth.

106, Very little lac is reared at the present time in any of the
Tematning districts of the province  None 1s produced m the sade
subdivision of Goalpara, in the Goalpara subdivision, about -ao
maunds ate suid 0 be callected annually, It 1s sad that some
twenty years ago, several thousands of Ficus trees were planted at the
foot of the Guro Hills i the Goalpara subdinsien for the sake of
lac ion, but the pl was abandoned awing ta the
country Swving been subseguently devastated by #eld-uzer. In the
North Cachar Hills, the annual yeld 15 esumated 2t 100 maunds,
and wn the Sadr subdwision, Mr” Mackenzie, of the Rajpur estate,
Is reported to rear aboumt 80 mauonds amnually. In Mampur, the
annual collecion is reported not 1o exceed §5 maunds i all, and
the local produce 15 supplemented by imports from the Kubo Valley
in Burma 10 meet the ordmary requirements of the people It is
not known how mych lac is produced annually m the districts of
Darrang, Sibshgar and Lakhimpur.  The Deput
D;!,rrang reponts that the lac-rearmg industry in s distact was
ruined some years ago by a blight which largely destroyed the nsect,
3‘ ls‘ Isul;imrlelm_'ed ltg S xsmuI exent by Cachatis 10 the notth of

e Mangaldai subdivision In Sibsago 2
now.a-days in the Jorhat a Sibsrgar, very httle rearng 1s done

nd the sade subdwisions  The small
amount of lac requited locally s obtained from the Jung

ok les,  Some
reaning is, however, done in the Golaghat subdivision. Lac-rearing
fs said to be unknown in Nowgong and the Nagg Hlls.

eputy Commissioner of

Localisatlon
of lac-
cultvailon

an

Superstitlon

ngainst It In
arts of

& GAro
Hilts.

.
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107. Exports of lac from Assam.~The following statement
exhibits the exports of Jac from each va'ley and the totsl exports
from she province for the last sourteen years for which trare statistics
are asarlable ~—

\rar Swma Vatley f B'a\l?;?l:'g;“"a ! “taTan

Mds Mds, Mds.,

177 29,016 36,693
31 27712 28,022
; 132 27,450 27,582
104 34,418 34875
} 240 15,190 15430
. 49 9,337 5.3%
. . . 14,753 14753
!
{

; A
?

7 15376 15383
130 6,07 6,147

483 17,240 17,723
. . . . 183 15,732 15915
. . A Guy2 10,453 10,523
. . . 29 24840 24860
389800 . . - . 95 14,403 14,4603

108 It wmil be seen that the furma Valley contributes a very
small proporuon of the 1otal exports. The trade reports furnish no
explnanon of the extraordianly Iarge and sudden ncrease in the
exports of lac from the Surma Vailey in 1896-97.

Upper Assam contnbutes an mugmficant share of the total exports
of ac irom the Brahmaputer Valley. The bulk of the exports 15
shipped from the mxer ports in the Kamrup and Goalpara districts,
and is the produce partly of these two districts and partly of the
Garo and the Kbhasi and Jaintia Hitls, A small portion of the exports
is derned from Bhutan and Towang to the north of the ' Kamrup and
Goalpara distnets  The annual im";ons bave averaged 374 taaunds
from Bhutan and 13 maunds from Towang during the past five years,

10g There has Leen a masked decline in the exports of lac since
1889-y»>  The annual export from the Brahmaputra Valley, which
had amounted to 30,000 maunds, more o less, for some yeass before
188y-90, feli m that year to pbout 15.c00 maunds, which it has
scldom esceeded smce Tt would seem that the canses which led
to the dechine of lac culthanon in the Goro Hills operated in a
greater of leea degree 1 evers part of Lower Assam where Jac is now
rearal.

With the exccpron of a few maunds of manufactured lac exported
now and agam, the enure quanty of Jac exported from Assum er in
the shape of stck or crude lic, -

s o Method of rearing lac~~The method of propagating lac in
Assam 18 practicatly the same g8 in Bengal, There are usually two

C. 1491-1511,
( 48 )
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crops of lac in the year, one being collected in May and June and |CULTIVATION
the other in October and November. In Sylhet, the first is called the IN assan.
Ausor early crop, and the second the Aman or late crop. The
first crop is mainly used for seed purposes ; the second is the chief |"
crop and supples the bulk of the exportable article. A few days
after the harvest, pieces of stick-lac, containing living msects (raki-
daka), are tied on to the branches of the trees on which the nest
crop is to be grown. The usual plan s to place the stick-lac into
small bamboo baskets and tie these on to the twigs of the trees. In
a few days, the insects crawl out of the sticks, and spread over the
young branches on which they at once begin to feed and secrete the
resin. The secretion of lac is allowed to go on for about six months.
before it is gathered in. If sufficient lac has not been secreted, the | Exhaustlon
insects are left undisturbed for another half-year, After the harvest, |°f Food Tree.
a fresh crop 1s immediately sown to be reaped six months later. It
is s2id that a Kethah basuee (Ficus altissima) can grow lac for three
or four jears 1n success:on, after which it requires rest, Some trees
have been known to produce lac for ten or twelve jears without sest,
A good-sized tree may yield from 30 seers to 2 maunds of stick-lac

111, The lac sect does not thrive on Freus trees which are of | Flg Trees
wigorous growth and contan an abundance of gum, but thrives best on | f Moderats
trees of moderate vigour, The lac crop is hable to several kinds of
pests, among which the most injurious are a species of ant, and the
caterpillars of a tiny moth, both of which feed on and destroy the
isect. The depredations of ants can be preveuted to a certain
extent by keeping the trunks qF the trees clean, and by attracting
the ants with jaggery and then destroying them with fire Stormy
weather at the time when the young insects are spreading over the
tree may destroy them altogether

112, Some additional particolars of interest bearing on the eul-
tivation of lac have been rece'ved from.Mr, Dicks

113. Pnor 10 receipt of the above special report the following
particulars had been brought together in the files of correspendence
and ledgers of the Office of Reporter on Economic Products. As
these will be found to amplify in a few directions Mr. Basu's paper,
they may be recorded here,

Passage from a letter reccived from the Assistant Consey. . ta
vator of Forests in the Garo Hills, Tura, 26th Aprllriﬁ ol
1894,

114. *Lac is produced in the north and north-east parts of g1,
Garo Hills. The Garos who Ine 1n the south and sOulheweys o7
these hills never have gone in for lac cultvauon, and | Fare

Missmmr, it
They atleye
Spifits” Jive jo ~,.

" e Garos 34 g e,

C, 1477_«..'

4577,
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= e

(%)



230 The Agricultural

.

TACHARDIA

lacca. Lac {Lakh} and the (Chapter 111,

CRETIZATION!  supesstitious people and many of the hill Garos very simple, it will
be some time before they get iid of their scruples and fears.

. “The lac, which 1s cultvated in the north and north-east of the
| Garo Hulls, 15 exported from Damra, Niban, Jira, and Rongjuli Aa/s,
being brought to these markets by the cultivators who are for the
{  most part Garos. The lac 15 culivated on Dol Arkar and Kapassuti,
3 shrubs which the Garos plant scattered over their jhwm culuvation,
It1s also found wild, but to na great extent, and is then met with on
the Pakrs (a species of Ficus ) tree and on another tree called by
the Garos Doldaba” . ..

Former - PR . .
Prices.

Treat o0
which Erown.,

years ago as much as R‘gs to R4o per maund was paid for lac in_
the local market, and that then the amounts exported were bout ten
tumes as much as now.”

#1 may add, though it is not in my district and may have already
been reported to you by the Divisional Forest Officer, Goalpara, that
in that disteict throughout the zemindan land at the foot of the Garo
Hills there are many thousands of a Ficus tree which were planted
10, 15, or 20 jears ago for the purpose of lac cultwvation, but that
now, owing to the country having been almost depopulated by the
Rald dzir disease no culttvation 1s going on ™
Decline of 115. Decline wn Production. he Officiaung Conservator of

Trade. s Viiien Aoad @Llasn awat Fobesase o@ns freaichad tha

tain in any numbers, the species of trees required for the cultiva~
tion of the lac insect. Butea frondosa, so far zs I am aware, is the
only wild tree in the Assam Forests, on which the insect could be
reared, and this species is not found here growing gregariously.”
Other E:ons s o v v o artied on exclusively by
Intertored . . and it is believed ‘that
cotttvagen. | " - 228) is owing to the
. Jrofitable to grow cottan

than to cultivaté laé ”

late Produe 117. State Production Impracticable.~*Under any circum-
cable. stances the industry in Assatn 1s not one that could be fostered by the

‘Forest Deparimens, becanse, as above stated, 1t would be necessary
3 B UUPIOIALIC Ul ndeey 3
“ The collection of a large revenue from this source in the Rewah
State, was made practicable owing to three conditions, 1z, s~

(1) Lac cultivation was made a State monopoly.

C. 1491-1511.

{ 50 )
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(2) The trees required for yielding the best lac, namely, Butea CULTIVATION

frondosa and Schleichera trijuga, were very numerous
in the local forests.
(3) Local wages are extremely low.

‘“ None of these conditions obtain in Assam.” 5

118, Popularity of Dal as a Stock.—In another communication,
the Assistant Conservator of Forests, Garo Hills, reverts to the question
of the popularity or otherwise of the crop. The following passages']
may be abstracted from his second report ;==

“The cultivation is found exclusively in the north and north-east
of the district and lac has never been cultivated in any other part
of the ills. The people who have caltivated lac for some years
like the culuvation; they say that on the whole 1t 13 more remunera-
tive than cotton, and the work connected with 1t 1s very light, but they
are not always successful, since some years almost their entire crop
may be destroyed by ants, and I understand that there are other
pests to which it 1s hable  The reasons advanced why many of the
Garos have not culuvated lac are three-fold, as follows :—

{1) Superstition: They say ewl spuits dwell in the lac trees and
shrubs and destroy their rice crops,

Dara
Fopular-
Stock for-

Lac,

ObJections
10 lac
vation
forward

cultl
(2) Injury to the Sorl- Ther fear that thewr rice crops may be  Pht grwar

damaged since they say that (leaving aside evil spirits) the
productive power of the soil is lessened when lac-producing
shrubs are grown on it. They are unable to make two

the soil.

{3) They are conservative: They dishke making a change in the
mode of getting their hivebhood, Having been brought up
to culuvate rice, or rice and cotton, and to Jook on lac as
detnmental to the soil, they are too conservative to change.”

[T PRI PRI SRS

emgrate through the failure of their crops.
119. Middlemenin the Lae Trade.—The Assistant Conservator fur-
ther remarks :—In lac cultivation as with any other crop in which the
cultivator does not deal directly with the manufacturer, the question of
middlemen is the great difficulty. Before the lac reaches Caleutta 1t
. ) * Tt - each of whom
. v Thus the culu-

o - . . . next disposed

of. toa Bengali traderat the markets of Jira, Niban, and Damra.

C. 149I-1511,

Middlemem.
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Possible !
Changes of
Faod plant. |

Yield of lac
fram Cajanus)
1adicus.

120. Method of Propagation.~The Director of Land Records and
Agneulture, Assam, i a letter, dated Shillong, 7th March 1896,
furnsshed the following particulars *—~

“ With reference 1o your letter Np, 1526-36, dated the 13th Nov-
ember 28¢5, askeng for a note on the propagation of the lac insect on
;hﬁ arkar plant (Cajanus indicus), I hase the honour 1o state as

ollows t—

Fresh seed-lac is put tnto a bamboo shore, 2 kind of cenical
cage (somewhat ike a soda-water bottle wm shape) formed of strips
ot bamboo connected with thread, and hung npon the arder plant
dunng the months of Qctober and November and again in Jure,
The cage 15 hung on the plant on the day the moon is m conjunction
{ie, the Amobasye fuths).  After expiry of a fortmght (a longer time
15 required dusing the weater), the Jac 1nsacts begin to emerge from
1he lacin the cages and repair to the boughs of the plants. Like the
worms of the munga or paf silk, these lac nsects do not spread over
the whole tree, they occupy the same bough to which the cages are
hung, and m order to spread them all over the tree, scme 8-10 cages
must be fastened 0 the boughs. When the lac is ready the cultivator
lops off the branches and collects it. Lac put on the plants in_Ocro~
ber and November, ss gathered in June, and that put on w June is
gathered in November, The summer crop issupenorsn qualty and
quanury to the winter one, which may perhaps be due to the damage
done by the cold fogs of December and January

‘The proportiop of seed to outturn 1s roughly 1 to 10,

The seed lac cannot be kept for more than 3 or 4 days belore
putting it on s new plant. The sced should not be exposed 10 the
heat of fire or the sun or to the natural heat which is generated when
the lac s heaped up : beat drives the insects ont of the cells and so
kells them.

‘Yhe lac reared on erker plants can be put on to the other
lac-reanng plants, such as (1) Pakari tree (Ficus cordifolial, (2)
Sewd aabae ITine pamansd 1oy Ted'squbber (Ficus elastica),

¢+ {Zizyphus Jujuba} and
. ie la¢ grown on arhar is
the best.

121 Practical Experience.~The following appeared in the
Fndian Agricntiural Gazette of 1887, but the writer cannot vouch
for ns accurses though st seems to express personal knowledge s~

« The isect has no predilection for any pacticular shrub but
expenence has shown that the arkar dal shrab forms jty rost suit-
able hgbstat  If sown and well watered in Nowember, the joung
plant will be fit lo;}nm out a1 the close of the following rains~the
end of Qcsober, and each should then be 2 good stout saphing, averag-
sng four feet in height. When planred in rows four feet by ergheapast
about 1,360 wall gotothe acse, and if well culuvated will be found
T e - ‘1 7 teD years from the date of

v get jour stock lac, but

. L i - . the “season, say, August,

v ' * - che insect wilf be daed
C. 1401.1511.
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up in the cells 2nd useless, about half 2 maund or forty pounds will
be found sufficient for one acre, and though the cost for fresh
atenal may amount to a rupee aseer (2h), it is well worth the
expense, for, once stocked, you are independent ; the best method
of conveying the lac to the factory 1s m baskets well hned with
fresh plantan leaves, ” “If the insect has been left undisturbed
and the shade properly attended to, three years from the.commence-
ment of operations and one from the introduction of the insect, each
tree will yield an average of 81 of lac, which, when freed from
extraneous matters, such as twigs and leaves, and the dye washed
out, will give 61 per bush of clean seed lac, the present price of
which, 1n the London market, at £40 per cwt., gives £144 per acre
less charges, such as initial cost, up-keep, freight, etc., but if care 15
taken to leave sufficient nucleus on the branches this sum may be
looked for annually without the expense of re-stocking.”

132. A writer in The Planter (November 1898) takes a less
hopeful view of this subject. He says *“Cajanus (the arkar dal)
yields well and attamns sufficient size ;n 12 months, but it requires
to be re-sown every two or three years, does not stand drought well,
andvany damage to 1ts roots, by hoeing or otherwise, causes it to
die.”

North-West Provinces and Oudh.

123. One of the most interesting of the early writers on lac
in these provinces may be said to have been Major Sleeman
(Zrans. Agricultural and Horttenltural Society, India, 1838, Volume
VI, pages 47 #o 51). He was apparently the first wnter who point-
edly drew attention to the nature of cultvation of Lac as pursued
with the trees Spesking of a visit to the Mirzapore Lac factory he
says i—* I was much surprised to find that none of the gentlemen
who supenntended it were aware of the fact that lac 1s as much
cultivated® as any other raw material for manufactory, that 1s, that
the insect 15 pus upon the trees upon which 1t is found to thrive best ;
and that the quality, and consequently, price in the market, vanies
with the kind of the tree from which it 15 taken.”

124, ““The lac is gathered twicea year, the best cropin April from
seed applied to the trees 1 October ; the second, which is infentor, in
November from seed apphied in June” ¢ The people have sufficient
seed for the next crop upon the trees from which they gather; and
they do not consider the produce to detenorate from the same seed
being left long wpon the same tree,” I have asked the people
whether the trees require a fallow or not, and have told me that they

# The nalics are Major Sleeman's,

C. 1491.1511.
(53)
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COLTIYATION 120. Method of Propagation.~—The Director of Land Recards and

Agneulture, Assamy, in a jetter, dated Shillong, 7th March 1846,
furnished the following particulars :—

Method of “ With reference to your Jetter No. 1526-36, dated the y3th Nov-
propagatlon.t  ember 1895, asking for a note on the propagation of the lac insect on
;hﬁ arhar plant (Cajanus indicus), | have the honour to state as

ol{ows 1
. Fresh seed-lac is put into a bamboo shera, 2 kind of conical
cage (somewhat hke a soda-water bottle in shape) formed of stups
of bamboo connected with thread, and hung upon the arkar plant
dunng the wonths of October and November and 2gain in June.
The cage 15 ung on the plant on the day the moon fs 16 conjunclion
(e, the Amabasya ttht),  After expiry of & fortmght (2 fonger time
18 required during the winter), the lac tnsects begin to emerge from
the Jacin the cages and repanr 10 the baughs of the plams, Like the
wornes of the munga or pas silk, these fac msects do not spread over
the whaole tree; they oecupy the same bough to which the cages are
hung, and 10 order 1o spread them all over the tree, scme B-10 cages
o Rt " : 1y the cultivator
plants in_ Octo-
" 1 wt on i Jene is
' . w quality and
guanmy 10 the winter one, »ch may perinaps be due to the damage

ane by the cold fogs of December and Janvary.

The proportion of seed to outturn s roughly 1 to 10,

The seed lac cannot be kept for more than 3 or ¢ dags before
utting it on & new plant 1Phc seed should not be exposed to the
eat of fire or the sun or to the natwral heat which is generated when

the ltac is heaped up : heat drives the insects oat of the cells and so
kalls them.

The fac reared on arkar plnis can be put en Lor!he Aokher

.. R i ~ PRI AL

t
i . - . I . PEES

Possible
Changes of
Food plants

oo . o R U
Wy war wee (eaeus alussnndy, vot the lac grown on erker is
the best,

121 Practical Experience~The following appeated in the
Indian Agricultural Gazette of 1887, but the wnter cannot vouch
for ns accuracy though st seems o express personal knowledge s—

“ The insect has no predslection for any particular shrab but
expenence has shown that the erdar da’ shrub {orms ity most smit~
able habitat  If sown and well watered sn November, the joung
plant will be fir wdp!am aut at the close of the following rains —the
end of Qctober, and each should then be a good stout saphng, averag-
wg four feet 1n hesght. When planted m rows fous feet by eightaparst

Yield of 1ac | about 1,360 will gotothe acre, and 1f well cultivated wil be found
from Catatus  quite ready to receive the insect exactly two years from the date of
first sowing. Noversber 1s the tme o get your stock lac, but
Tafrangements shonld be made earlier in the season, sy, August

The Tac must be soft and pliable otherwise the wsect will be diied

C. 1491-1511.



Ledger,

235
Production) Lac Industries. (G. Watt) TA‘%;’&‘;{"M
it is with any other tree’I know not. I do not think it is with any cuwp'&mn
» NOR1H.WEST
other tree that I have s.een. ORI EY
127. ** I think that in the produce from the Kwsam tree, the gum, | AND GUDH,

or nidus, bears a larger proportion to the insects, or colouring matter,
than in that from any other tree ; another reason why the raw pro-
duce from this tree may not fetcha higher rate of price in the
market, though each of the two component parts is admitted to be
of a quality so much superior j because the gum 15 an article of much
less value, compared with its weight, than the insects.”

The opnion that Kusam yields a larger quantity and a finer
quality of lac than is obtained from any other tree has been affirmed
by many wnters. The circumstance that lac taken from the Kusam
may be propagated on most other trees but that the reverse 1s rarely,
if ever, successful, has been mentioned on more than one occasion,
but neither of these statements can be sad to have been definutely
explamed nor even suffictently verified,

In the North-West Provinces Gazetteer, Vol. XIV (1884)
page 213, the f g interesting p occurs 1=

RIS JPU RPN T PRL N P

the commercial prospenty of the city, as well as the architect ot a
considerable private fortune. The beginnngs of the lac trade were
aided by the then convenient situation of the city. The reputauon
made by the origmal manufactory, which, now owned by Messrg
Jardine, Skinner & Co., sull commands the highest prices in the
market, has enabled the rndustry to hold its ground agatnst subse-

uent rivals, m spite of therr superior advantages of position.
ﬂ\shon acconnt of the material and the process of manufaciore
may be subjowned. Stickelac s found upon the kusam (Schiei-
chera trijuga), galas (Butea frondosa), s (Zizyphus
Jujuba), pipal_(Ficus religiosa), durgad (Ficus benga-
lensis), gular {Ficus glomerata), patar (Ficus infectoria),

Cultivatton
about
Mirzapar.

and many other trees. The best is that obtained from the Ausam,
Thisisalig * Bt that obtained from the Aus
it the most - .
from the 2. N o
month {Ba . .

colour thar = - . e, - .
clear and bnght. ‘These are almost the only varicties used by the |

C. I491-1511,
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Coligvation gt
Debra Dun,

Furopean firms. The native factories, most of which turn outa very
infersor atticle, uiilize the produce of almost any tree on which the
Jacansect is found, The best maga/ comes from Sambalpor and
Raipur, 10 the Central Provinces, and from the neighbour}vood.oi
Hazasibagh and Palamau, m Bengal. The latter places also give
the best Jaisak%: and Aethi, but these vaneues are to be found in
many parts of the country,

The following feuers from the files at my disposal may be given
in this place as conveying useful p tars dmg the Lac produc-
tion of the North-West Provinces and Oudh :— -

Copy of letter Na, G11, dated the 21st February 1594, from
the Conservatoy of Forests, Oudh Circle, North-1est Pro.
vinces, Nnint Tal, to the Inspector General of Iorests.

12q. “*In reply to your demi-official Circular No 1, dated 3rd
January 3864, the success of lac-cultivation appears to be dependent
financially on the presence of stmtable species in large numbersina
limitedarea  In these Provinces the industry is worked by * Manihars,”
who take Lwo crops a year from Prpal, Dhuk and Kusamd ; the Jand-
owpers who possess such trees are careful not to allow them 10 te
felled and foster the industry as much as possible ; this 1s especially the
case in the Kapurthaila Estates which compnise the Ekowna _forests,
“Alany years ago when in charge of the Babrach Forest Division,
1 obtasved a supply af seed from Kapurthalla and sowed it through-
out the Motipur Reserves, bat the attempt to increase revepue from
this soutce proved abortive owing to the isolated nature of the species
above named.

“In no important area in this Circle can this difficulty be sur-
mounted, but I will direct all Divisional Officers to w0
spread the artificial colture of Jac by offering the most favourable
terms to the castes engaged in the propagation o this insect,”

Copy of letter No 906, dated the 10th May 1594, from the
Conservator of Forests, School Circle, North.West Pro~
vinces and Oudh, Dekra Dun, to the Inspector General of
Torests.

130, ¢ I have the honour to submit my report in reply to your
demi-offictal Circalar No s of 3rd January 1893  That circular was
sent to Dwisional Officers in this Circle for report with the result
that the Dun and Jaunsar Officers stated that they could obtain no
informstion in their Divisions on the subject and conld not find after
enquiry that e was gronn,  Ithink st hikely that their statements
are correct, both the Dun and Jaunsar Léing probably toa cold
for the insect.

‘c. 349%-551%.
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The Divisional Officer of Saharanpur, Mr. A. P. Grenfell, who |CUsTIATION
has interested himself considerably 1n the subject, has reporied as MORTH WES

PEOVINCE:
follows :— AND OUDH.

131, * Lacis collected in small quantities near Roorkee and Pathri

where there are numerous Dhak trees sctattcred about the cultivated | Sebacaapar.
land. The lac 1s cultnated to a certain extent by the willagers,
but is not cultivated systematically and on a large scale, The pro-
duce is taken to Saharanpur, Roorkee, Jawalapur and Deoband,
and is there sold t0 workers 1n varous industries.”

“The lac sells from RS 10 R1o per maund as 1t1s collecied from the
tree ; roughly cleaned fac nnwashed but with sticks and stones picked
out at Rz to R18 per maund, Seed-lac is not sold, as buyers take
the uncleaned fac and clean 1t as they want 1t, but seed-lac of the
same quality as the samples of lac prepared for analysis and sent
to the Conservator of Forests with this office No. 299 of the
30th Navember 1893 would, according to Forest Ranger Pirbhy Lal,
fetch R20 10 R4o 3 maund in Roorkee and Jawalapur”

“The lac is used for making bangles and alse (ihis probably
refers to the dye) in tanning goat skins, also for varmishimg turned
wood azueles, such 25 the legs of charpoys.’

“These are no large dealers in lac and there is lttle trade beyond
the bordess of the dustrict.  If, boweves, the loca} supply is not
equal to the demsnd, lac is imported from the eastwards and
Riwari. Similarly, if there 1s a surplus of lac produced over loca)
Tequirements it mag be exported usnally to the Panjab.”

132, “Itis noteworthy that the price of seed-lac1s hugh, but most
probably, if a jarge amount of seed-lic were placed on the Jocal

market, it would niot find purchasers and the price would be consider-
ably lowered

Pirbhy Lal, Forest Ranger, Central Ran ort:
that Saharanpur uses 2z : 5 F oratadly

5 10 30 maunds of lac yearly and probabl
the total supply and consumption of Lic u‘m dustrict cllloes nosz

exceed 200 maunds yearly, excluding the external trade which is

Extent ol
Trada.

inconsiderable.”

*There is moch Jand 0 Pathri Sorests suitable for cultivatng lac.
but 1t would be yndesirable, I think, to do 50 on a large scale-,:xg’;llessy
the lac could be profitably exported from the district and sold at a
Yarge market, such as Lrzapor. It wondd not dm ta sens ~en

Valuatlon.

ialines of J
whe R

sampes Lo §oappests to be see
Bysakee stick-lac, but it bas not been ma‘ﬁgf from fekly good new

hly washed, as there is

C. .
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European firms. The natwe factories, most of which turn out a very
inferior article, uulize the produce of almost any tree on which the
lac-insect is found. The best nagal/ comes from Sambalpur and
Raipur, in the Central Provinces, and from the nerghbourhood of
Hazaribagh and Palamau, in Bengal. The latter places also give
the best dawsakks and katks, but these vaneties are to be found in
many parts of the country,

The following letters from the files at my disposal may be given
in this place as conveying useful particulars regarding the Lac produc-
tion of the Nosth-West Provinces and Oudh :— ’

Copy of letter No. G11, dated the 21st February 1894, from
the Conservator of Forests, Oudh Circle, North-West Pro-
vinces, Naini Tal, to the Inspector General of Forests.

129. “In reply to your demi-official Circular No. 1, dated 3rd
January 1894, the success of lac-cultivation appears to be dependent
financially on the presence of smtable speties in large numbersina
limitedarea, Tnthese Provincesthe industry 1s worked by * Manihars,’
who take two crops a year from Pipal, Dhakand Kusamb ; the land-
owners who possess such trees are careful not to allow them to te
felled and foster the industry as much us possible ; this 1s especially the
case in the Kapurthalla Estates which compnse the Ekowna forests.
“Many years ago when in charge of the Bahraich Forest Division,
1 obtained a supply of seed from Kapurthalla and sowed it through-
out the Motipur Reserves, but the attempt to imncrease revenue from
this source proved abortive owing to the isolated nature of the species
above pamed.

+1In no important area m this Circle can this difficulty be sur-
mounted, but I will direct all Dinisional Officers to to
spread the antificial culture of lac by offering the most favourable
terms to the castes engaged in the propagation of this insect.”

Copy of letter No. 96, dated the 10th May 1894, from the
Conservator of Forests, School Circle, North.3West Pro-
vinces and Qudh, Dehra Dun, to the Inspector General of
Forests.

130. 1 have the honour to submit my report in reply to jour

demi-official Circular No 1 of 3rd Januvary 1894. That circular was
sent to Divisional Officers in"this Circle for report with the result
that the Dun and Jaunsar Officers stated that they could obtain no
infosrmation in their Divisions on the subject and could not find after

enquiry that Iac was grown, Ithink it likely that their statements
are correct, both the Dun and Jaunsar bemng probably too cold
. for the insect.

C. 1491-15I1L.
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The Divisional Officer of Saharanpur, Mr. A, P, Grenfell, who
has i d himself iderably 1n the subject, has reported as
follows ;—

131, *“Lac is collected 1n small quantities near Roorkee and Pathri
where there are numerous Dkak trees scattered about the cultivated
land. The lac 15 cultnated to a certain extent by the villagers,
but 13 not cultivated systematically and on a large scale. The pro-
duce is taken to Saharanpur, Roorkee, Jawalapur and Deoband,
and is there so{d to workers in vanious industries.”

Pt -Ar bt P

the uncleaned fac and clean it as they want 1, but seed-lac of the
same quality as the samples of lac prepared for analysis and sent
to the Conservator of Forests with this office No. 299 of the
goth November 1893 would, according to Forest Rangep Prrbhu Lal,
fetch R0 to R40 a maund 1n Roorkee and Jawalapur

“The lac is used for making bangles and alsa (this probably
refers to the dye) m tanmng goat skins, also for varmshing turned
wood articles, such as the legs of charpoys *

“‘There are no large deales in lac and there is hitle trade beyond
the borders of the distnct.  If, however, the local supply 1s not
equal to the demand, lac is imported from the eastwards and
Riwari  Similarly, if there 18 a surplus of lac produced over local
requirements it may be exported usually to the Panjab,’”

132, “Itis noteworthy that the price of seed-lac s hugh, but most
probably, if a large amount of seed-lic were placed on the local
market, it would ot find purchasers and the price would be consider-
ably lowered, Pirbhu Lal, Forest Ranger, Centra) Range, reports
that Suharanpur uses 25 t0 30 maunds of lac yearly and probably
the total supply and consumption of lac 1 the district does not
exceed 200 maunds yearly, excluding the external trade which is
inconstderable.”

“There is much land 1n Pathri forests suitable for caltvating lac,
but 1t would be undesirable, I think, to do so on a farge scale unless
the lac could be profitably exported from the distniet and sold at a
large market, such as Dhirzapur. It would not do to trust entirely to

ey S s AR A d supply »
I a considerable amount
Dhak trees at Ranipur
d cleaned by the Forest

valuations were for the three s:mpfes, respectively, R30, Rz8and Rag
per maund. Mr. Thursten also submitted them to Messrs, Jardine,
skinner & Co , who sent them 1o Mirzapore and from thence recersed a
letier from Mr, G, E. K, Skinner, dated January 2, 1893, as follows :—

“Sample No. 1 appears to be seed Jac from faitly good new

[CULTIVATION
INTHE !
[NORTH-WEST
PROVINCES
AND QUDH

Saharanpur,

Extent of
Trade.

Valuations.

Bysakee stick-lac, but it has not becn thoroughly washed, as there is

C. 1491-1517
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Bysakes ana «Nos. 2 and 3 appear to be from Bysakee, or mixed Hysakee and
atkes Lag Katkee sick-lac  No. 2 seems to have been partly washed, No. 3 not,

Lac
Destroyed by
Heavy Rains,

They both partake of the quality of one of our by-products, ¢z,
Molumma,and 1 cannot say whether they would fetch more than ten or
twelve rupees as Molumma in the bazar here. They are what natives
like for mixing with farrly good seed-lac for making the T. N. mark,
and they might fetch the price mentioned for this purpose, but they
are of no use to us for any of our present marks. I should imagine
from their appearance that the stick-lac from which they were taken
was either somewhat old or else partly blocked.”

134. *The collection of lacin Saharanpur and jts conversion from
stick to seed-lac is an expensive work, small quantities costing 89 much
as its value in the market, If there is a larger supply, it could probably
be collected for from Rro to Ris per maund of stick-lac,

“Mr. A. P. Grenfoll and Forest Ranger Pungham 8ingh made con-
iderabl pts to ¢ cultivate’ lac in Sal pur, and 1n b
1892 and Januarv 1893, { and the Forest School students were
gble to see several fleunshing colomes on Djizk trees at Rampur.
‘The experitent was to have been continued on a larger scale and we
hoped before long to have a considerable amount ‘planted,” but
unfortunately the wet spring and hot weather and the heavy rains of
1893 had the result of hilling off not merely our planted colonies, but
also the lac insect in the forests, and this last year we have not
been able to callect any atall.  We have not even been able to get
& few small quantities to place on the trees near the Rampur Range
House, and 1f we are to continue culthation we shall now have to
obtain our *seed’ from elsewhere. 1 shall be glad of your advice as
to the best place to get it from as I should hike to try it again if only
as an educational matter to show the Forest Schoo! students how lac
is produced and collected and used. I am afraid that eventhe Saho-
ranpur Division is too cold and at some seasons and in some years
100 wet for it to be worthwhile to grow lze on a large scale, and that
consequently little can be done in this Circle to encourage trade in it
beyond growing it experimentally so as to teach students and others
what the process is, and that it is really very easy in suitable place and
chimates.”

Statement by Harsukh and Gharesha Khatik of Jawalapur

District, Saharanpur, who grow lacin the rillage forests
of Alipur, Chandpur and Burliampur, ele, near Jawala.
pur, dated 25th November 1896,

135. “ The seasons for propazatinglac scedare October and July,
the latter being more favourab’e.  The twigs with old crnde lac are
C. 1491-1511.
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tied on the branches of fresh DAak trees {Butea frondosa). From
four to eight twigs are tied on each tree according to itsslze nnd
foliage, The seed thenspreads on all the branches and twiga in about
& month, and it 1s often carried to other trees br the help of the wind,
"Fhe twigs with lac seed should be tied up while green, for if they diy
up the lac, insect would die and become mactive.”

“Lac seed put out in October yields crude lacin June, amt
that put oxt in July yreldsm October.” The twigs ate cut dawn and
twisted with the hand by which means the crude lac ls at once
separated. This crude lac is then sold cither as it 18, or compressed
mto a compact mass by putting it out in the sun In a baskel lned
with leaves and by pressing it down when softened ”

136. ¢ Shaw! merchants from the Panjab often lmrclmn the etglo
lac for colounng woollen and other cloths, and it is also ured hy
tanners for imparting colour to hiudes. Other uses are not hnawn horp,
The lacal selling rate varies from R1o to R40 per maund b diftere
years according to production and demand.

«For preparing refined lac for varnish and scaling, ete,, the crikln
lac is washed several times tn water, and fine aldning ginln ure
obtained, which are then melted and formed In varioua slipan, Il
lac sells at R4o to R103 per maund. The refined lac s not, hawaver,
prepared locally as a rule.”

137. “ The production of crude tac per trec varies fiom # 10 so
seers, according to the size and folirge of the tree and to the seanony
being favourable or otherwise. The yicld ia gcncmll( greaten {y
the autumn 1n the October crop, probably on nccount of Tollage of 1le
Dhak trees bewng better and more tender.  The summer erop cal.
lected 1n June 15 usually smaller.”

38, “Too much or 100 litle rain retards the growth af lag anwell
asforest fires A kind of flying insect with wings hike a Imuelllr aln
up the lac,alsoa kind af spuder eats up the whitish parin. “Thowe
insects are killed by the lac growers.”

139 “Lac is rarely found in the Government forexta and
grown on a small scale on Dkak trees only in xomo ll‘”""“ lnda,
Txperiments to graw lac in Gavernment foresty at Ratipas have
hitherto failed  Further experiments will be made next Juiy

Central I'rovinces.

140. Following the course already pursued with other provinces
it may be useful to furnish a selection from the more impostant pub.
lished reports and official 4 ine 10n of cettain
histonic facts and of the extent of present knowledge regarding the
production of lac in these provinces. The following paseages taiken
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from the District Scttlement Reports may be viewed as interesing i
C. 1401-1511
( so )



3o The Agricallural
TA?;{C?;?XA Lac {Lakh) and the (Chapter 111,
CULTIVATION]  that they mark the position of the industry 20 or 30 years prior to the
pREVIRAL | more recent and fuller reports that are now available :—

Bilaspare | Extract from the Report on the Land Revenue Settlement of

District,

Ralpora Dis
trict,

Season and
Mathod of
Propagation.

InRuence of
Bain

the Bilaspore District, Central Provinces (pages 77 and

87) by 4. W. Chisholm, 1869,

141. Of industnal products the most extensively in demand is
e .. ov .

The kusam trees on which itis found yield from 2010 30 Ibs., 2
portion being left for seed, or, 1n other words, to reproduce the material
in demand, and the annual value of 2 tree runs from 3 10 4 Tupees.
As a consequence the ‘4usam’ 15 very rarely cut dawn and is wm-
varably preserved as a valuable property.”

*The lactrade represents an tmportant item, the average export of
the last four years bemg nearly 135,000 maunds, aggregating a value of
about twd and-a-hali lakhs of rupees, This is not, however, entirely
e L'a 3 waee s A A - S e A

agents of firms at low rates,’and must yield a large profit to the pur-
chasers compared with the small returns the actual collectors recetve.
No mere local resident, bowever, has found 1t a remunerative process
to export on his own account, the manufacture of the dye bemg almost
a monopoly, ‘The whole business therefore 1s carried on by agents on
the spot who despatch the commoduty at the instance of the firms
employing them. The expansion of the trade 15 not a likely con-
tingency, as the demand fluctuates and the * dusam’ trees on which
the lac Insects are fostered are somewhat Iinuted i number.

Extract from the Report on the Land Revenue Settlement of
the Raipore District, Central Provinces (pages 76 and
)by d. F. K, Hewitl, Esq, B.C.S., 1862.

132, Thelac trade owes its origin to the Mirzapere and Jubbulpore
merchants who export yearly large quantives from Raipore. It s
chiefly produced on the kusam and pelas trees, but the produce
of the former is twice as valuable as that of the latter, "The mode of
propagation on both trces 15 similar but takes place at different
seasons of the year; the propagation of the mast importnt crop,
that of the kusam lac, is begun at the end of January or February,
At that time freshly-cut sticks, on whech the lac insect has made ity
cells, are wrapped m bundles of grass and t:ed on to the branches of
the tree on which the new 1i¢ 13 to be grown, four bundles being
generally the complement for one tree ; and from these centres the
insects propagate themselies in all directions, covering all the
smaller twigs with their excretions. The crop is collected in the
month of November or December following the sowing, and the
vield rvery much depends upon the quanmty of rain: the light

C. 1491-1511,
{ 60 )



Ledger. 241
Production) Lac Industries. (c. watt) "‘-“f;x:_mﬂ,
rains bringing a light crop The process of propagating lac on |CULTIVATION
the palas tree is similar to that described above, except that the | cinTRAL
process is begun in September and October and the crop gathered | PROVINCLS.
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R
very large profits on the prices paid 1o the producers, ‘and at tther
times they hardly pay their expenses, The price in the )unulm
varies from 15 10 35 rupees per SAsfa of 17 maunds and 16 reern
each, and that pard by the merchants from about 2¢ (0 8o mupers,
But though 1t may occasionally hippen that the middlemet wny
make a bad bargain, the writer believes that, us a rule, they gengrally
make a very comfortable profit,

144, One of the most interesting  papers on the snhlect of the lue
industry of the Central Provinces 1s the sccount furnished in sHys hy
Mr. J. McKee of the Forest Department. This nnt only glves fnl)
particulars as to the Jocal methods of praduction and 1he extent of 1he
trade but publishes the sesulis of bughly instructive experiments pare
formed under Mr, McKee's personsl supervision,  More recent experle
ments conducted at the instance of the Inspector-Genem! of Forens
may be said to have carried the enquiry down to within tha ynst few
years. Mr, McKeo's paper appeared originally in the Jadian Forsite
{Vol. I, page 269 (1876), was parily republished by Mr, J, £, 0'Conor
in the revised edition of his most admralle work on Lac Droduction,
Manufacture and Trade and has thos been before the public for many
years I ghall accordingly content mynelf with quating only the mare
instructive passages from Mr, McKeo's reportand 1 do so with a viaw in
exhibit his personal opinions and the extent of his Investigatlona jmm

145. ' At presentnearly all the lac is collected by private Indlvle
doals from the unreserved and private forests ; in the Tormer the rght
being sold annually to the lughest bidder, while in the latter mpnt
of the large firms interested in its manufacture have abliped
leases rangung in periods from 8 10 10 years—a tenure which ;vau«,

¥ eticaom Wt o

tham, the app of ing, by nar
natural yield.  Itis well known that large sums of money, nmnun(’v
ing latterly to about 15 lakhs annually, are circulated throughout the
Provinee in the collection and manufacture of thia material, much
of which, as before stated, is ~* «~Tr~? Frnem tha Faua.o [
but. strange to sy, in spite o
most available minor forest . .
tme reaped any considerable - - .
than Rt5,000 per annum,”
Discussing the question of State eulivation Mp, McKee wrote ;=
136. “ With regard to the cost, this will necessanly vary with the
description of the trees employed for the parpose, and the proportio@

C. 1401-1511%

(61 )



242

The Agricultural

TACHARDIA
lacea.

Lac {Lakh) and the (Chaptee 211,

CULTIVATION
% THE

CENTRAL
PROVINCEY

Experimenls
mState )
Cultivation {
i

cost. |
Holwinds.

Yietd.

they bear to one ancther in numbers on 2 given area. Such trees as
Falas {Butea frondosa) and fer (Zizyphus Jujuba) which are
of comparanvels swal} size, and which are found 18 many places 1
astate of almost purg forests, will necessarily cost less to bring
s - “ am (Schleichera
pal {Ficus reli-
. about the forests
of fnnging the slopes of ravines and the banks of the rivers for less
brood lac wall be veguired for their trestment and fess trouble and
tune employed m seasching for them ; but, on the othes hand, the
larger outtnrn pbtasned from the latter species wit more than repay
the extra money expended sp prepanng them, Our expenments
estend at prezent 1 baving openated on 7,387 trees nf the Faler
and smaller species and 1,903 trees of Aussrr, these numbers
represent the standards on wiach the insects are domng well and
do aot nclude 2 large percentage which tumed out failures. The
brsad g S8 2 T T T e,
{ arage
. . R [ 7
Y47, = Oning 1o the drghess of our &ummer and the grest damage
10 the lac caused by the hot mnds, 5t does not seem probable that
®e can look forward 1o cven two good crops in the year; the
summner one wil probably  almost ail places, except taose where
fasourably snusted, be of poor qualuy and quanuty of lac developed
not more than safficient 1o jeave on the trees for produang the crop
which matures duting the <old season  This latter will generally
be good and must be the one we depend on for & retum.  Recken-
my, then, on only oue crop a year, and esumavung the yield per tree
at the moderate quanuues of 3 seers for Palus and’ 13 seers for
Xutam or trees of Like size, we oblam 2 net ounturn, after deduct-
ing 25 per cent. for wastage in drying and packing. from the Pales
and small trees of maunds § 25 pet 300 trees, and from the larger
species of mannds 29733, which, if valued at Bis and Rz0 por
maund, respectively, will be warth R84:6 for the former, and Rssx
for the istter, ‘Tale from these sums the cost of producing the
arncle, which in fuiaes will be, i anything, less than heretofore,
owing to the lac Eesng oblained in one spot, and the net profison
fco trees of Palss will eqoal R81 and on the same nomber of Ausars
R526  Large arcas of forest ate now avadable on which the number
of Palss and other soitable trecs per acre quue equal or even excel
the above nn, and the expediency of formirg plantations of Kusarm,
winch area for atea would yeld 2 more valuable crop, is under
con<jderanon
158 Me, MoKea gines 2 hist of 17 trees as thase on which the lae
is generally found. These have been inclgded i the combined enu-
weration, para. 64, which cepresents the good plants of the whole of
India. Wr, Méﬂ(ee xixc{n x:u}uks —"0f the sbone trees the lig‘hx
-t Tym AN P LA P . o,
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standards; but as the Palas is generally found in much greater num-

bers, area for area, its produce \v‘nll nearly compensate in quantity for pﬁ'ﬁﬂﬁc‘é‘s,
the reduction in its value. Having selected the forest for experi- varyin
ment, the Next point to fix on is the local date on which the insects [ pY8ZTTE

leave the parent cells, s step of great importanceé,and one on which
the first success of the plantation will very greatly depend as, should
the work of gathering brood lac be delayed until visual proof of the
exit of larve is obtamed, a vast quantity will be killed in the
operations of collection, transport, and of tyng the encrusted twigs on
the standards selected for nurseries. The date of evolution having
been fised on with some certainty, twigs of that season’s lac should be
gathered about 15 days before, wrapped up m a few straws of grass
and attached to the trees selected for production, with threads of
Palas soot fibre or something else as easily obtamned; each twig Pl!‘:;;"g’ftﬂ‘fn
should be from ¢” to 1/ in length, and be attached to the upper and :
Ads Leamobol sfuoe - PR P e .

nourishment ; as owing 1o the crookedness and irregulanties of the
encrustations contact between them and the branches 15 seldom com-
plete. It 15 also of importance to tie the brood lac to the upper
and middle branches, s many of the Jower ones, by this arrange-
ment, bscome covered with insects, which are shaken or fall from
above ; whereas if the lac be attached 1o the lower portion of the
tree, many larvie must fall to the ground and be lost; when attach-
ing the twigs 1t appears necessary to take care that the wood of A‘:{:z';:;,’;g{
the standard 15 not of denser composition than the wood of the *
tree from which the brood lac is gathered, as it 1s believed tbat the
larvee reared on soft-wooded trees are comparatively weaker than
those which are found on species of harder texture. Thereis an -
idea prevalent among the Gonds that nursery standards must be
prepared with brood lac taken from the same species as themselves,
but this has been proved to be incorrect The brood lac ylelded by
the Kusam, a very hard wooded tree, appears best sutted for pro-
pagatng purposes, as it succeeds on trees of all other species  When
several trees of the selected species grow together 1t does net
appear necessary at first to artibcially cultivate more than three-
fourths of them, as dunng the d 1 the ing |
fourth will almost certainly be brought under preparation by natural
means,* Dbut as the success of the crop depends principally on the
supply of juices obtained by the female insects dunng the period
they continue 1o deposit the resin, 1t 15 necessary o place the brood
lac on the youngest and most sappy branches.”

. 1

Natural
Reprodactlon,

10 ns veiny a bad crop, but was left for further propagatn; urposes,
On the 1gth Angust, ﬁa“cver, 20 enumeration of The teses c Thir spot
proved that new lac was then being formed on 1,380 trees; thus sog
trees must have been affected by therr proximity to the otd standards,”

. C. 1491-1511.
(63) 9115
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14y “Lac presrves may be formed by carrying omt the sbove
simpte 3 but it 15 not probable that success will be attained
&t once o unitf experience has drawn attention to several peeuliarites
in the halits of the tnsect and the manner i which 2 is wmfinenced

¥ and atmospheric d Qur first attempis were
made 1 the oold weather of 1874, but owing to the want of know-
ledge that prevaled on several essenual points, both amonz the
supsrintending staff and the Iabourers employed on the work, the
estent of these was waturally hmited and of small resalt, It was
oot known wth any certainty when the eait of young larve com-
menced o what was the best method of applying them 10 the trees;
thus a large numbser were fost, and this destruction of insact hie
was greatly smereased by the rough handhng they were exposed 1o
by the workmen 1In one tnstance 2 plantation which had been
prepared and was prog well  was npearly destroyed by
mistaling an evoluvon of male insects for one of larvie,~an error
meo which it would not be possible to fall except through want of
knowledge of the 1useet habits, 16 another, the colonies were greatly
damaged by a fice which broke oumt and deswroyed the lae—anail
bat 1the highest trees , while 1n a third, froxtand hot winds kiled the
feraales and «topped the formation of lac on reasly hall the number
of trees prepared  But ahthough we had to contend with so many
mishaps, parts through ignorance and panly from physical causes,
each experience 10 ds way beoaght valuable information which will
render more certan our future wndentakings ”

150, * Of the paints to be noted 10 making these preserves, the one
of the greatest importance perhaps 1s the fact that the lae encrusta.
toms may be plucked several days before the lasve appear—a kaows
ledge of which will enable a larger number of trees 10 be prepared
dunng the working Season than if 1t waa necessary to delay the
opetations until the evolauon actually ook place, as, owmg to this
latter being barely simulianeoos in and about one locality, the perod
for forming the plantation must be necessanly himited to the
number of davs st takes ths cells to become empry; besides which,
by attaching the lac twigs before the birth of the fare great numbers
are saved, which would otbermise pensh  dunng the process
of being sitached 1o the trees  In support of this fact t wll be
interesung to gue the followng obsesvations: Mr Thomson, De-
puty Conservater, m order to fi% on a sile date for gathenng the
brood lac, cansed twigs, cm’ered with the encrustation, to be brought

o fan xry two days for examination.
L . 0 the verandah 6! his forest
t on the joib Jane, and the
PR © v qlthe sath fuly, These

and were brought from
. “ ® 1o wiles; some were
L » Pizal, but the majonty
Y- ' H 3t July, accerding to

' ., rat found no sipn that
the Jarye had vacsted their cells although microicopic observatons

C. 1491-1511,
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had proved them to be fully developed. On the 14th, however, an
inspection showed that on’ all the twigs without exceptwom, the
young were pouring ont of the cells throngh the anal apertures ;
thus the twig gathered on the 10th Jume hatched exactly on the
same date as the one gathered on the rz2th July, or more than a
month later.” * While on this subject it is necéssary to draw attention
to the reported variation in the number of evolutions and conse-
quently in the number of crops which are obtained n different

countries. In Mysore and Burma it would appear that three evolu-

tions of the msects take place during the year.”
Discussing the influence of climate Mr, McKee says :—

157, “This no doubt s the reason why in districts where the seasons
are dry and where showers are of unfrequent occurrence during the
hot weather, the summer crop 1s invanably poor and scarcely worth
collecting. Moisture is one of the great essentials for a fine crop
of lac, and many disappointments, if not total failtre, will result by
fixing on dry and spots for the formation of the plantations. The
females cannot obtain sufficient nourishment at this period from the
sapless stems, and their death will be recogmsed by the pitted
appearance assumed by the cells, the crowns of which fall in as the
insect contracts within them, and by the cessation of the growth or
disappearance of the white filaments which obtrude from the spira-
culac orifices, species such as Kusam and Guler, which most fre-
quently are found growing along the banks of rivers, where the
atmosphere is humid and moist, are, for these reasons, especially
adapted for yielding good crops of lac; while the Palas offers ad

tages, as Ms sap-producing functi are actively employed
duning the hottest season of the year when it forms both new wood
and Jeaves.”

The Conservator of Forests, Central Provinces, Nagpur,
Jurnishes the following instructive particulars in a letter,
dated 8th January 1894, to the address of the Inspector
Genrral of Forests ;—

152, * With reference to your demi-official Circular No. z of
the 3rd January 1894, I have for the present to communicate the

following remarks and infc T

¢ Some years since the production of lac was taken up depart-
mentally ; 1t proved very successful, was supplemented by much
spontaneous production, and proved highly profitable, for the prices
had then run up to the highest figure attained, a fact due, it 1s
believed, 1o the whole of the stock in the London matket having
fallen irto the hands of two or three individuals who worked together
After this came the crash and the price of lac fell so low that the
aruficial production for a time ceased to pay. It again revived to
some extent ; but it has to contend with varying climatic conditions
and for one or two gsears these have been altogether against the
prodaction of fac.”

C. 1491-1511.
(&)
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CURRYATION 153. “ For the last three years I have been struggling to encourage

pﬁ%‘éf&‘éé‘s production in !l‘\e Eastern forests of this circle, where there is a good
"] deal of Schileichera trijuga which yields the finest lac both as
regards its quality and capacity for standing storage; but it has been
impossible to obtain any supply worth mentioning of good seed
lac and quently hitle or no progress has been made ™
154. *During the year 1891-92 the insects appear to have com-
pletely disappeared from the Government Forests of Raipur and
Bilaspur, and I have been addressed by a private firm, n the habit
of drawing theirsupplies from private forests in that region, enquiring
whether or not there was truth 1n the report of the sudden failure of
the crop in that part of the country.”
vfﬁfé’,'; 155. “It1s worthy of note that while this almost total failure
srenecessary,  occurred in Chhattishgarh, an unusually good crop was obtained along
fof obtaloing|  the hase of the Satpura hills, about 60 milesnosth of Nagpur, There
can be no question that the lac industry is a somewhat precarious
one, but 1t 15 equally certain that this, as well as other industries,
o Ty e " 7. stronger establishment
ed by people, who doing
. supply of grain, devote
the rtest of their ime to forest work. But the establishment is at
present altogether insuficient, and though for this also the local
officers are not responsible, the is most defective, an
though it may save a few rupees, is not economical, and here I may
note that [ only regard that organisation as economical which will
bring in the largest return per cent. on the outlay incurred.”

Fallure.

Txperimental Cultlivation of Lacinthe Central Provinces,
Forest Admtnistration DXeport, Central Irovinces,
1894-95 and subsequent {ssues.

Experiments 156. In Bilaspur, in the Kuajathi-Pantors Range, seed lac was

eonducted. | placed (1894-95) on 100 palas and 50 kusam trees, It is reported to
have succeeded on_ the former, but to have failed on the latter, owing
t0 heavy rain, which swept the insects off the irees,

Heavy Raln, In Chanda, duning July 1894, an area of 4 acres was chosen in
the Moharl: Range and brood lac tried on 100 selected palas trees,
The undertaking was quite successful ; so last June the experiment
was extended (0 6o acres in the Moharli Range and 450 acres near
Ragri in the Warora Range, 396 trees being prepared in the former
and 200 trees in the latter at a cost of only R17,

The results of this experiment will be watched carefully and

reported on next year

Reports of 157 In Betul, lac was propagated over a wide area, and the Disi-

atieinod, | : . \r cxperiment
.

anda Division

i - - been favour-

. L vuliation,

c. x491-1$u.
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consequence of a very small quantity ¢”~  ~° <o - J ~
453 trees on 22 acres were operated o1 .
which yielded lac valued at R5-8-0. .
nection resulted this year also in the Warora Kange. District.)
158, For the year 1896-97, (page 18—Northern Circle) it was aRenults

reported :—The oppottunity given by the cancellation of nearly all | Egyan State.
the lac leases in consequence of the forests having been thrown
open to all-comers in search of edible products, etc., was seized
to undertake propagation by departmental agency. The remarkable
firancial success scored by the Rewah State in the explottation
of lac proves beyond doubt that the business is capable of very
great expansion n this Circle, especially in the DMandla and
Jubbulpore Divisions, in the Satpura portion of the Narsingpur
and Hoshangabad Divisions, and in the moister parts of the Betul
Division,

In Mandla nothlng could bc done as seed lac was not procurable
In Jubb Ily carned out in the
Marwara, Sthora and ]ubbulporc Ranges In Damoh 800 ghont and
palas trees were sown ata cost of Rroo. In Saugor expenments,
costing R4-1-6, were tried n the Jaisinghanagar, Jamunia and Ona
forests, the results so far bemng satisfactory in the first two forests
and a complete failure in the third. In Betul work was undertaken
on a considerable scale, although without expenditure ; but the long
drought that prevailed and hot winds proved fatal when the insects
had made some progress.

159. For the year 1897-98, (page 27—Southem Circle) it was
reported :—In the Chanda “Division, it is reported that the lac experi-
ments showed very unfavourable results, Trees 84, over two acres.
were operated upon at a cost of R1-4-0, the lac obtained being 1 seer.
Want of brood lac preventsd more trees being put under culuvation,
‘The Forest Divisional Officer believes that this industry has a good
future before it, 1if fostered by care and supervision, to the want of
which he ascribes past failures. The matter will receive more
attention.

Derar.
160, The following series of leucrs and rcpons give the Jatest Cllk'lg\éﬂlfu
ilable i the to extend .

the production and trade in lac in the Hyd:rnbad Assigned Districts
(Berar) :—
Copy of letter No, 217, dated the 9th July 1594, from the
Conservator of Uorests, Iydcrabad Assigned Districts.
163. 1 have the honour to think you for your demi-official Cir-
cular No. 1, dated 3rd January 894, and for the hints therein
glvcn rcg’\rdmg the advantages of lac culture.
1 beg, a d,toputupa dum noting the informa.
tion I have bccn able to collect regarding lac in Berar, giving:my

C. 1491-I511.
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opinion on the subject and detailng action talen and proposed to
be taken, in connection with the extended culture of this valuable
minor product of our forests «—

“ Enquines regarding the propagasion of the lac insect and the
present sales of lac from Berar have been made onthe Inspector
Gsenemi of Forests' demt-official Crrcalar No, 1, dated 3rd Januasy
1894,

16z Tt appears there 1s little or no culturs of lac in Ammoti,
Akolaand Bu&u\a,and there are no facilities for Starting the cultare.

*+1n the Ellichpur Division there 15 a considerable export of lec}
asthe royalty levied doos not exceed 6 pies a seer and Ko78-7-6
being the coltectwon of the last year. the outturn must have been
near §oo maunds  Inthe Melghat Forests of this Division there
ate facilnies for cul g lac in the fire-p d forests on
FPalas, Prpal, Ber and Kusam trees, and it1s proposed to stant work
through the Korhus, an abonginal race, already accustomed 0
coblect Jac,

* There seems 10 be no reason, why the price charged for lac
shounid not be rawed.

167 * In the Basim Division lac is found in the Kmwat Resetve,
and the nght to collect bas hitherto beensold by aucnon. In 1893
the nght was auctioned for Rzo only, but enquiry shows that the
cxpott certatnly amovnted 10 50 maunds, so that even at Ellichpur
raies Rgo should have been reghzed,

< The presence of forest villages of Kols and other wild tnbes
wn Kinwat rendes 1t easy to extend the cultute of lie, and it may be
well for one or two sessons 1o pay for culture and collection, and
sell the outturn e boik departmentatly.

In ‘Wu}x Division there havi hitherto been only nominal

Trsante ahnre! ain

- . . 1
. “3 .
' oy ' . - .
3 maunds 36 seexs of stick lac, noted as 2nd quality by the Agents
which sold by auction for R87-9-6.  Deducting the catriage by raid

[

11 {5 proposed to culuvate lac m the Kelapur, Anjankher and
Lonbehel fire-protected reserves of the Wun Division, where thers
are fzciities as to snitadle forest prowth and labour for cultivation
and ¢ollection B}

165. “ As to Berar in general it may be said that fac hzs hitherto
reccived no attenton, that there ate facilities for extending the
cultivation and collecuon of thiy valusble product, and thar apparently
sales of lsc should tise to many thousands & year within a coms
paratively short period of tine, Whereas in Berse we have 8o
many resenes under recuperation which at prevent give no direqt

C. 1491-1511.
491-15 ¢ sy
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returns, the culture of lac may enable us to create a new source of CﬁT‘{‘éﬁ[gﬂ

revenue, and at the same time increase wage-earning in the wilder
and poorer parts of the country.
“ Four points are :
152.—No land has hitherto been set aside for lac culture, and
only the outturn of spontantous production has been
exported.
2nd, —There appear to be faciliies for largely increasing the
producuon of lac, but I cannot estimate the probable
area Or outturn,
grd.—1T can give no figures as to the annual ratio of increase,
4/h.—The culture of lac only affects the least valable partof our
forest growth, and I know of no objections to extended
and systematic cultivatton of lac.
166. “ As to conditions under which cultivation might be carried
M i . T malarious
- . . " . *rare, very easy
P + ke to produce
ninimum sam

per annum by way of profi.”

Aemo., dated 26th May 1892, on Lao Culture and Soles {n Terar by the Con-
serrator of Forests, Hyderobad Assigned Distriots,

167. *“ The most extended experiments as 1o lac culture have been
made in the Ellichpur Division and a memo. (enclosure No 1
(s2¢ p 250)) on the subject, by the Deputy Conservator of Forests
in charge, is attached,

“In the Amraoti Forest lac culture has only just started and it
‘5.l‘°° early to quote results. The yearly sales from old lac are
2

“In the Akola Forests culture is being started in 1897-98. The
average annual receipts from naturally grown lac are only R22-8-0.

*In the Buldana Forests lac-bearing trees are few i number and
lac culture could not pay.

*The Basim Forests are most rmmising 25 to lac culture, A
note on subject by the Divisional Officer is attached (enclosure
No. 2 (see p, :56)}.

“In the Wun Forests the progress to dste is disappointing. A
memo. (enclosure No.3 (se¢ p. 257) by the Dwisional Officer is
attached.

168. * In the years 1595-96 and 1896-97 the early rains were
heavy, but the later rain failed and from September onwards in each
year there was drought. Lazc culture scems to demand normal
moisture and during these two years the 1594-95 experiments which
promised success have faled, The lac sales have, as might be

Prospects of
Increased
Produetton.

Revlew of
ocen|
Experimant

Climatle
Tonaiticns.
Neceskary.,

cexpected, fallen off.
C. 1401-1511.
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Prices

“ The receipts for all forests in Berar were s

189394 . . vl e . 567

39493 o . . N . . 2489

18596 . - . . . . 2,052
and 18g6-97 will be worse,

*1 beheve, however, lac will pay and experimental culture will
be pushed.”

Encrosvre No 1
Note on Lac by Mr. R. M. Williameon, Deputy Conservatorof
Forests, Edichpuy Division.

169. “ The details of the species of trees experimented with and
the expenditure and revenue from lac are gnen in the 4 forms
amtaiched. Form No. 1 {s2¢ pp. 252-253) shows the lac cultivation in
1894-95, 1893-g6 sth species of trees 1 cach range.

“The Rangers tepors. that the largest percentage of success was
obtamed on Palar {Butea frondosa) and Ghratder (Zizyphus
xylopyra), but no definite fipores are available, sroali success WA
for some feason met with in stocking trees of other species, the lac
spreading a short distance and then dying off  This may hase been
due to chmatic causes

“Form No z (s p. 254) shows the expenditure on depart.
mental caltivation and collection of lac with the prce at which 1t was
on the spat {re, at ceftam centres) m Bamagarh and Gugamal
sold by tender Recerves in 189495 and 18g5-96, respectively

170, * The depantmental collection of lac ‘wag not entirely {rom
trees dcpnr:mema)ly stocked m the two jewus, but incleded some
from previously existing sources. This and the fact that the Inc
does not spread vers far in the first year after stoching and con-
sequently does not give immediate retusn for the expenditure, remler
impossible any vselul companson of the fignres of expenditute and
revenue as quoted sn the Form. A greater lenpth of time must
elapse before a definge estimate of the possible finaucial results can
be made

“Form No 3 free p 255) shaws the total revenue from lacin
()_‘-ug;xm:ll anz‘iI Bax‘lzngnr))\ Rebqenes from 1893 to 1895-96, whether

or by p

S FPorm No 4 (see p 256) shows the revenue from lse from CIIT
Farests pard at the forest ale depdtx at the rates noted respectively.
Ttisevported as such dac and s understood to seil in Ellichpar marhes
a1 4-5 annas pers sexr, the supply being eagerly bought up, whereas
the Isc collected dcynnmanm)l}- and sold by tender for the whole
~ferches only Re for g seers, in the case of stick lac, and Ry
for 41 seers, in the case of seed lac, n the Reserves.

171, ** As ta the future prospects of the lac cultivation it is to be
hoped that as the results of anficul culivation make themselyes more
marked {he lac spreading w the courss of nature to surroundipy
trees as well as on the actanl trees stocked), and as greater skifl 33

C, 1491-1511,
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attamned in the process of attaching the lac, that a much larg

er (CULTIVATION

return will be obtaned. Much depends, however, on the cost of Iy THE

collection and the price obtaimable. Hitherto the wages paid for
collection of seed lac has vaned from 1} snnas to z annas per seer,
while for seed lac it has ranged from 2 annas a seerto RI per
5 seers It 1s hoped that 1} anna for stick lac and 2} annas for
seed lac may be found sufficient.

172 “Also, as stated 1n paragraph s, the prices obtained by
departmental sale leave much to be desited.  As an expeniment the
District Forest Officer this year refused the only tender received
(the same in amount as that last year) and has decided to sell stick
lac from the Reseives in the open market 1n moderate quantities
by public auction. Unless better pfices can be obtained the margin
of profit will remain very small.  The experiment is, however, only
commencing and 1t 15 100 soon to form any accurate idea as to the
future results. The expenment is, however, in the District Forest
Officer’s opmuon well worth conttnuing

C. I491-1511,
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FORM No 4.
Revenue from Lac (stick-lac) in 189394 fo 1895-96.

Results of
Experiments

159394 {
1844-95 {
189596 %

Ewcrosure No, 2,

Year, Quantity.

13 Cart Joads
22 Bullock loads
24 Donkey loads
545 Head loads
11 Cart loads .
30 Bullock loads
12 Donkey loads
809 Head loads
13 Cart loads .
11 Bullock loads
6 Donkey loads
814 Head loads

384

+| 1,082

Note on Lac in the Basim Division by Wr, G, H, Haldane,
Divisional Forest Officer, Basim Division.

173. “The monopoly to collect lac in the Kinwat and Marwadi
Reserves was sold in 1893 by auction for Rzo and Riz, respec-
tively, but it was noticed that the Reserves could yteld a very much
larger quantity with calture. Consequently in 1894-95 its culture was
undertaken and the insect attached 10 4,650 trees in Kinwat and
2,434 trees in Marwadi, the work costing R7-2-0 and R1s, respec-
tively, The result in the former case was a success as the figures
given below will show, but not in Marwadi owing to the small
extent of  fiwas' on which the insect 1s usually found in these
parts,

“In 1895-96 p was only in Kinwat where
it cost R15.8-0, but the yield was comparatively poor owing to the
excessive dry heat of the last hot season by which the insect was
almost exterminated as was seen from the collecttons made in June
last.

" Of the other areas Gahuli alone, where culture is contem-
plated this season, the lac insect is noticed to a small extent.

C. 1491-13511.
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$74. “The outturn of lzc during the last three forest yezzs 3r 2o :j‘,j;;-_,‘-‘mr
Bty
followy:—
Year. 2ty A:;’-ﬁu'r:i’f Vatue, Expeoditurs,
R a p. R a p. R a p
12,391 . Aurtion 32 0 o it
1295495 » 249 20 % 0 1,280 0 o

175 0 ©
ey . AT 15 8 0 * 250 00 13 o o

“ At regerds the future prospects of lac, the Divisional Ferer Fronraing,
Zeer is of opimon that there 15 no reason why the outturn e,
few years in Finwat thould not double snself with annual culture zoc
Ja0per supensivion during collection.  Also in Gahuli State Forews £
he is of opinion thut luc could be successfully propagated.
“In Marmwas prospects are poor for want of more *fiwas” 224
other trecs on which ihe Inrect usvally thnves, ”

Escrosvre Ho. 3.

Note by Me, Mansukh Rel, Dividonal Forest Officer, 15y,
Ditvinton,
17¢. ““In 1894-ys lac cultivation was pted i the foll
Feserves tme

Kelapnr Reserve about

. . . » 2,000 Acres, ‘
Anjankhed do. do. . . . « 2000 .
Pathroat  do.  do. . B . « 500

*In Kelapur projagation of lac succeeded fauly well, but g Fre
Anjankhed and Pathroat the experiment was a failure.  Only 3 vy i
few trees were scen doloz well. In 1895-96 no work under thie
bead was undertaken. In the current year, 100, it 1s reported by
Rangers that owing to scanty rainfall ac sced is very scarce angd any, !
if propagated now, 13 not likely to succeed. "

# The receipts have been as follows :~—

R. a p
180394 . . . « « 163 3 o
189495 - . . . . 519 8 o
189596 «+ . .+« . 700 0 o

“During the current year 1896-97 receipts are
reach Rsco.

* Lac is chiefly found in the Kelapur Taluk

176. **In my opinion the past expenment has been 2 failure
No proper information was recorded by the Foresters, ete, Now
that we have got intell blaak

not expected 1o

the exp will I,J
+ T491-15

77)
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regularly made and results recorded in a separate note book supplied
to each Ranger for the purpose. I think the lac cultivation will be &
paying concern 1n the Wun District.”

Central India and Rajputanea.

177. Very little is known regarding the production of Iac in these
regions. That there must be a considerable trade in the product is
abundantly demonstrated by the high perfection to which the art of
crnamentation with lac has been camed.

178. Forsyth (Highlands of Central India, published 1872)
alludes repeatedly to the substance and the trees on which it is pro-
duced, The following passage from that work may, therefore, be
read with interest ;—

“Stick-lac of commerce 1s deposited by an insect on the
smaller twigs of several species of trees among which Butea
frondosa, Schleichera trijuga and Zizyphus Jujuba are the
puncipal. The twigs are broken off, and sold as they stand,
looking hike pieces of very dark red coral. About twenty pounds
will be procured annually from a tree, 50 long as any of the insects
are left on it to breed. But just as often as not the improvident
wild man will cut down the whole tree to save himself the trouble of
climbing. The inborn destructiveness of these jungle people to
trees is certainly very extraordinary; even whete itis clearly against
their own interest, they cannot apparently refrain from _doing wanton
injary. A Gond or Byga passing along a pathway will almost cer-
tainly, and apparently unconsciously, drop his axe from the shoulder
on any young sapling that may be growing by its side, and almost
everywhere young trees so situated will be found cut half through

- T T et =3 fwea doaf consider-
gentleman

' g the suc-
enterprise.

The sgents of this Factory penetrate the remotest corners of these
jungles 1n search of the raw material; and the development of this
profitable business, duning many years of patient and fair dealing
with these timid savages, is a valuable example to those who would
follow Mr. Williams' steps in the development of the many latent

resources of these regions.

Punjab,

179. Although the art of ornamentation with lac has been camed
to a very much higher state of perfection in the Punjab than in any
other province, the production of, and trade in, the crude article has by
no means attained the same position of importance as in most of the

C. 1401.1511
49 (18
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other provinces, It might be viewedin the Punjab asa local product,
whick is taken full ad ge of in the indig ind whereas
with Bengal, the Central Provinces, and Assam 1t has from almost the
earliest times of British commerce been looked upon as a valnavle
item for foreign export although one which is but indifferently wtilised
by Yocal industries,

180, One of the earliest writers on the Punjab may be said to have
been the fate Me, H. Badan-Powell, C.LE, who (in his Economic
Produsts of the Punjad, 1868-y2) gave an instructive sketch of the
trade in this substance, The following passages may, thercfore, be
usefully recorded here from that great work r—

Passggey tahen from the ¥innd-book of the Ieonomio Products of the Punfed,
Vol, I., prges 190~92, 1868, by H. Baden Powell »

181. *“The lac insect is found more o less all over Indiz; in the
Punjab it is vmversal, and there 15 scarcely a district which doss not
exhibit 2 sample.

“The lac exhibited is almost exclusively the produce of one or
other of the three trees ‘pipal’ (Ficus religiosa), *dhak’
{Butea frondosa), or *ber” {Zizyphus Jujuba). The diak
specimens have been sent from Kangra District, and zalso from
Kapurthalla. The *der’ lac is the commonest ; it is much produced

intbe Jhang and other districts, where tracts of waste land are
covered with the wild ¢ der’”

182. Havine muan a nénsacmt o8 10

Baden-

Pawsll's

account, (n
1883 A.D.

. o lac
3 L of

ects
w

sect

[N

H L owsZaowwutaed WAL 2ROt of chalk. U bave semoied |
f)“ ;ntifc piece of lac incrustation fiom the twig, and observed
he Dark o

nderneath covered with these Lttle white 4 i
v ols, onein
erery cell and one under every insect; o

they clearly appear ta be specks of 2 semi
cence, at the place punctured by the inse
podiinca

under the mucsoscope
-crystalline saline efflores-
¢t Tha nencae

- o et oa ERNS O €gress save by i
throtgh the bmg) of the mother, which they dv.gfecding ‘lhe )\'vhe:?cugﬁ
the red colou}nng matter contained in her bedy which is thus
consumed. When the young insects have regulasly eaten through the
S

*This woik was witten asa Catalogue of the Lahore Lxhitution of 1§68,

c. -
¢ g0 1 1491-1511,
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to various
Stages.

Caldstream's
aecount in
1823 A0,

mother’s body {who of course dies_under the operation) they pierce
the resinons coattng and escape.  This occurs about the month of
June, as soon as the first ramn clouds gather, and the lxe whichis

collected after this yields very little colouring matter. Two gather-
B T - A t

. . .- ' Y
Iakh ’; this lac 1s treated with water, and thus the colouring matter
s extracted. By this process the concretions of lac get brokenup
mto grams or small fragments, and this forms the *lakh dana,’ or
seed-lac; in this state 1t contams no colounmg matter beyond what
15 mdigenous o the restn. The third or clasified kind of lac is
called *chapra Jakh ' or shell lac (‘chapra, 2 shell). Sometimes
the sesd-lac 15 merely melted sato lamp lac, which 1s used to make
bracelets of.”

184. Mr. Baden-Powell next gives an interesting communication
from the Rev, J. 8 Woodside of Kapurthala refative tothe lac insect
from which the following p may be ab d:—

“ About three years and half ago, or in October 1860, the Rajah's
Qudb Agent sent up a man from Ikinna with about three maunds
of the lac, contaming the smsect” “The Qudh man remmned
some 18 months at Phugwara and instructed the man now in charge
in the seience of lac coltvaton. He saps they took the lac from
the vesszl n whieh it came, put it into detached portions, ted up 1o
little bondles of grass™ * These bundies were tied to the larger
branches of the d4o# tree, and as thensect appeared, it found its way
out from the bundle on tathe branch and soen made its way up the
smaller t hes where it d s op This was in
November. Thue scems therefore to ba fwo seasons for its fabours—
the cold season and the rainy season,~—the one commencing 1n Novem«
ber and the other in June. The November crop seems complete
in February, and the June crop in Septemher. It is not gathered,
however, il the insect leaves it for the succeeding season.”

The next water of importance on the e production and trade
of the Punjab may be sad 3o be W. Coldstream, Esg. LO.8.
The following review of s opinions may be, therefose, usefully

guen ;-
Pastapes taken fram the Indedn Povester, Fol VI, Iuly 1880 ts April 1882,
pages 218 and 219, on ehe Ireduction of Lac in Ioshiarpsy District,
By W, Coldstream, Eaq., § 08, Depnty Commiasioner,

185, * The distrct of Hoshuarpor hes betweenthe Beas gnd Sul_!eg
i B . .
platns and 1n the valleys between the hlls, It is more abundant in

the latter,
C. 14911511,
{ &0}
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“It affects chiefly the Zers (Zizyphus Jujuba) and Arkar [CULTIVATION
{Acacia arabica). PANJAE,
“Itis found for example, on six species of Ficus. The lac | (oshiarpur
produced by the varicus trees differs m qualty. The lac produced uality and
on the Zizyphus is_deemed the best, and hext to it comes that| 1004 Plant.
produced on Sirris, Atkar and Pipal.
186. “ There are two seasons for production,—February to April | seasons,
and July or August The crops are collected in June and October or
November. Tie same tree 1s smd not to produce two crops in the
same year. The autumn or October crop is considered the more
valuable of the two
“ The aruficia) propagation of lac 15 understood by very few per-
sons, but seems to be occasionally practised. The method adopted
is to e a small branch with the insects on it on the tree which 1t 15
desired to affect.  The wniter bas found it very easy to propagate lac
on Bers treesin this manner. The twigs containing cells of the insect
weretied on to the trees in July, shorly after the new swarm appeared
and spread over the nearest branches of the tree. There appears, | Infury to
however, to be among the people a great dread of the tree bemg jn- | 179
juriously affected by the spread of lac uponit, and this 15 probablv
the reason why propagation is nat carried on 10 a greater extent. In
cutung lac off a tree, a few twigs containing cells are allowed to
remam to furmsh a crop for next year.
187, “There existed a deep and widespread prejudice among Qblactions to
' o : Y 'rac, This was puticalary | W0 TR0
. districts Saraogis). Lac
. of the tree, and to be an
unclean substane ™ ' co T
to account for thi .
within the last te:
in the market, . . . R
the Cuil Courts as to the relative nghts of landlords and oceu-
pancy tenants 1o take the lac from trees growing in an estate. The
question was pot discussed at the ime of the Revenue Settlement of |
the district 1n 1852, lac having then but a small marketable value (
188. “The crop of lac on toadwide trees 15 sometimes sold by
Government to a contractor, whois allowed to cut off twigs and
branches of a certun thickhness  In 1876 the lac on the roadside
trees in Unah Pergunnah was sold for more than Rgco. The crop,
however, vanies much in quanuty from year to year, as does also the
value of lac 1n the marke:.” |
18g. Lac in the Gurdispur district 1n thus desenibed.  “Of lac 1 Cardasrur
the distnct there is abundance It appears chiefly on the sirrsy and  (PHstFicU:
eri tree, the insect in the course of ime ruming the tree. A great
deal of lac is collected durng the months of January and Febrmary
in the Bation Bach near Dinanagar, and as much as Rys50to Rsoo 2
year is paid 1o Swddr Difl Singh of Mayutha, who s the Manager of |
this common on behalf of the towns people. The wees are lopped, '
and the branches, after the leaves have been beaten off for fodder, \
ate collected and the e scraped of. This is boiled and punfied

C. 1491-15T1,
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CULTIATION until it has been brought 1nto a marketable state,"ew{Punjal Gazel-
EOMBAY. teer, Gurdaspur Disiriel, 1891-92, page 120.)
Bombay and Sind.

CULTIVATION 190, Bombay —Vesy little can be learned regarding the lac trade

IX BOMBAY.

Pounded
with Stones |

CULTIVATION:
N SIND

of Bombay and Sind, Asalready remarked {paragraph 3), the “ gum-
lac ” of the East India Company would appear to have been very
largely obtained from Western India,  Where that came from is duffi-
cult to understand since at the present day Bombay draws its supplies
maialy from the North-Western Provinces and Oudh, both of suck-
lac and shell-lac.  Of the former the Rail-borne Trade Reports show
an annual supply of @ lttle over 1,000 maunds carned by ral to the
Bombay Premdency.

101. The Gazetteers, Administratton and Forest Reports, say

¥ Ny nothwng regarding lac.  The foll g passage may,
however, be here guoted .—

Kaire and Panch Mohals—The only sndustry of special
interest 5 Dobad  The Lag s mondvond’ o pentl bnaee
Dobad and largely in the forest
Rajpur, Udepur, and Devgad Ba
are the Fiple (Fieus religios . Voot
dosa), the Bordi (Zizyphus ) LA
chera trijuga)

“The laciscollected by Bhus and Narkdus, who, enther {or grain
Or v - oreege o et o8 e
2% b L .
alr " ' ‘
comeste T, ' ° s o ot
tnigs, T ' .
stones ant - 1
s price v
{Rs to RE P I T o S
and dordt, and the dearest from the Resamb trees, Of the whole
supply only z hude 19 locally worked up inte lac bracelets. Of the
est 1 ordinary years about 5 tons {280 mannds) go to Ahmedabad
and 7§ tons (400 mawsdd) t0 Rallam. In Ahmedabad the fac
15 used for colouring leatber, and 1 Ratlam for making bracelets.
~{ Bombay Gazctteer, Vol. 111, Kaira and Panch BSakals, 1879,
Page249)

192, Lae tn Sind.—A useful paper has been communicated by
Mr G M. Ryan, Deputy Conservator of Forests, dated Karachi,
18th July 1895 A few passages may be usefufly abstracted inthig
place —

_ Trees on which Lac &8 found.— Hebul (Acacia arabica),
Kansr (Prosopis spicigera), dar {Zizyphus Jujuba), nrus
C. 1491-1511,
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(Albizzia Lebbek), fanyan (Ficus bengalensis), famarisks
{Tamarix gallica) are the trees on which Lac may be seen mn the
Province. Most of it, however, is collected from the dabul which
grows gregariously along the Indus, forming dense forests, Kandi
in places 1s also gregarious, but the insect does not usually affect
this tree under such conditions. On Kand:, 1t is found about 12 to
14 miles south of Hyderabad along the left bank of the Fuleh,
chiefly where the two species kand: and dabul are mixzed, and
occasionally in the Khipra Taluka in Tharand Parkar  The insect
does not appear to be known on this tree at all north of Hyderabad.
On ber, sirus and banyan, 1t 15 seen mostly along road-sides and
banks and canal banks, There 1s one danyan Just below the Hyder-
abad Gymkhana on the road-side which bears a splendid crop every
cold weather.”

193 Crops of Lac.~—* There are two seasons for gathering Lac,
one being 1n the cold weather and the other in the hot. The cold
weather crop is commenced to be gathered when the northerly winds
set in , and the gath c till January or
February. The hot weather harvesung of the crop begins with
the setting in of the south-westerly breezes in Apniland lasts till June,
The latter, though not so plentiful, 1s a better crop in value than the
former, realising as much as Rs per maund more. The crop on
the danyarn (Ficus bengalensis), however, 15 an exception. Its
cold weather crop is both more plentiful and valuable than the
summer cfop.  In order to secure a supply of Lac for the following
year, some of the incrustation, contaiming of course the live insects
not yet fully developed, is left on the branches of the trees at the
time of gathening  The period when the insect 1s likely to be ready
for swarming ont of the incrustation is well known to the gatherers,
and about a month or so before this most of the produce 1s collected,
while the remainder 1s left behind on the branches to form a nucleus
for the succeeding crop. Those insects left on the trees swarm out
and cover the tender branches 1n January and July for the two crops,
Tespectively

194 Cultivation of Lac —*It1s dunng these months that it is
possible to extend the area under Lac by aruficial means. Smal]
branches, covered with the ncrustation are cut off and transferred
to terder and succulent branches of ather trees, in pethaps  towally
different localty where Lac does not exsst.  In maﬂmg the transfer,

CULTIVATION
IN SIND.

Trees on
‘which found.

Crops.

Hot weather
erop
superior.

Except in the
case of
Bapyan.

Wethod of
ropREeLs.

care has 10 be taken to place the cut off branches, beanng 1t
incrustation, on the crowns of the tree intended to bear Lic jo
order that as soon as the young brood swarm out they may
young and tender shoots 0 altach themselves 10 and may por 5
drop off on to the ground.”
“1n corsequenc- ~f +h= 2l catia afoha cnme .
n order to secure a . .
of the incrustition . ,
is gathered, which was ine Cuse this year (1890). 3
195. Artount of Lac collected.—* In the forests navt o
abad, each dadul tree, stas compated, yields 7 to 15 4y,

( 83) seneliz
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C“},}g‘;:’g“’“ on which the insect is found are of all sizes, varying from 1to 6 or 8

Tielative yleld
of trees.

No Pests,

Favourabla
climatic
condltions,

Frofit.

lni\ll'f 1o

Trees fittts

wpureciadle
in Sind.

feet in girth ; but the insects confine themselves to the young and
tendes branches only of the uees. One can generally tefl & ac-
beaning tract, because of the ground underneath each tree being
strewn with cut-away branches, the Lac from which has been
rem?ved"" \ .

e ra s BT 4 amede e m e

pertr . \ R

s|ame . . . .
3 tract about 30 miles nonth of tiyderabad, that Lac is seen on
famarisk”

Hr, Ryan then continues s

196 Injuries to Lac.—* Formnately, there are no insects in Snd
which attack and destroy the Lac, as 1n othet parts of India : the only
inpury to which &t 1s exposed being climatc.”

“H the ramfall 15 above the average, as in 189y {viz, 1026
inches in Hyderabad), and if floods i the Indus at the sametime a1e
very heavy, the excesnine moisture n the sotl and atrosphere brought |
ahout by these conditions affecy the crop somewhat injuriousty. A
moderately moist season seems the most favourable for the propaga-
uon of the msect  But conditions are so very unseitled, owing to the
vagaries of the niver caused by the present embinkment syStem, that
no seasons scarcely are now alike. A contracter, who makes a large
profit m one year and who pays Government a better price for the
Text season's Trop in expectation of another good crop, probably
loses a large qoanuty of his preceding profits by a fatlure of the
subseguent crop.”

197. Will i)ac Cultivation Pay.~ This1s not a difficult guestion
to answer, for knowing the area actuslly covered by Lac and having
the value reatised from the farm annually, tt becomes a sumple
anthmetical calenlation. The area under Lac in the forests of the
Hyderabad Dy ision is estimated at 2,000 acres, and the value yealised
w 1855-96 is R7,560, which gives a net r=turn of R3-13-0 per acre,
o mote than timber and firenood or culthation

* It would be advisable under the 1o cut Lac,
and 10 set apart a certamn area in each forest for maintining an
annual supply, and when it is found that the firewood and timber

emand can be furly met, the atex under Lac might farther be
avgmented,"”

198 * In the Jerruck Division the Lac-bearing area has been exv
cluded from the wworking plan, an the same arrangement might be
adopted for Hyderabad as wellas forests in the Thar and Parkar Dise
tiret Tt s 2 mustake to suppose that the depredations of the insect in
Sind damage thetree on which it subsists (o an) appreciable extent. This
would be the case probably ‘n a region where the rainfall was moder-
ate, an_d “‘«he_rg foygst growth owed 1ts existence to rain; all or a very

o TR T . would 5600 be extracted by the
' es in such localidies, and in ime
« Sind, however, there s so much

C. xqgt-xsr.i.
{ 8¢ )
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moisture in the sub-soil, 1n the nverain reserves especially, that the (COLTIVATION
dabul, in spite of the tax which it has to pay in the shape of extrac- '
tion of sap, and constant lopping of small branches, does not seem
to be much injuriously affected. Most of the Lac-bearing trees are
useless for timber, but they are nevertheless very huge, being 6 to
8 feet in girth with a splendtd leaf canopy. There are forests in the
Hyderabad District which have been yielding large supplies of Lac
for the past 28 years and more without any apparent injury to
them.”

Madras, Mysore and Coory.

199. Lac is comparatively litle produced in South India* and the CBJLITIIYVSAD";{gN‘
industry of omamentation with that product is but imperfectly under | AXD COORE.
stood, except in one or two isolated localities. One of the earliest and
to this day perbaps the most complete account of lac in this Presidency
is that wntten by Dr. Buchanan-Hamilton a hundred years ago.

The following passage may, therefore, be reproduced i—
Passages taken from ¢ A Journey from Madras through the g:gh-;;p.-
countries of Mysore, Canara and Malabar, by Francis .Ac%o“lnﬁs'ﬂn

Buchanan, Esq., M.D.,”” (Buchanan-Hamilton), Volume I
page 238, July 17th, 1800,

200. “ The people wha manage the Lac insect, in the hills near
Nanditurga, are of the caste called IWoddarx ; and for the exclusive
use of the trees they pay 2 rent to Government. The tree on which
the insect feeds is the Jala, which 1s nearly related to the Sawl of
Bengal, or the ‘Skorea of Gaertner, and perhaps the Vatica
chinensis of Linnaeust All the trees that I saw here were small,
not exceeding eight or ten feet in height; and their growth was kept
down by the insect and its managers; for this size answers best.
The tree, left to itself, grows to a large size and is good timber. For
feeding the 1nsect, 1t thrives very well in a dry barren soil; and it
1s not planted, but allowed to sprng up spontanecusly as nature
directs, It is often choked by other trees, and destroyed by
bamboos, which, by rubbing one against another, in this arid
region, frequently take fire, and lay waste the neighbouring woods.
By removing all other trees from the places where the Ja/a naturally
grows, and perhaps by planting a few trees on some other hills,
and protecling them from being choked as they gradually propa-
gate themselves, the Lac insect might be raised to any exstent on
Jands now totally useless, and never capable of being rendered

¥ Madras Manual of Adminictration, Volume L., 1885, page 314.
+ Ihis s Shorea Talura, Roxd., which M. J. Cameran 1 h.s * Forest Trees of
Myscre snd Courg** calls The Lac Tres or Fulars.—G, WaiT.

. C. I49I.151I.
(8 )
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arable. In Karfika, or from about the middle of October to the
middle of November, the Lac is ripe. At that time it surrounds
almost every small branch of the trees, and destroys almost every
leaf. The branches intended for sale are then cut off, spread out
on mats, and dried 1n the shade. A tree or two that are fullest of
the insects, are preserved to propagale the breed; and of these
a small branch 1s tied to every tree in the month Ckeitra, or from
about the middle of March to the middle of April; at which time
the trees again shoot out young branches and leaves. The Lac dried
on the sticks 1s sold to the merchants of Balahan, Gutti, Bangalore,
etc ; and according to the quantity rased, and to the demand varies
in price, from g to 20 Fahgms ¢ maund, This is what is called
stick-lse.  Inmy account of Bangalore, I have guen the process for
dyeing with the substance, which, after the dye has been extracted,
is formed 1nto seed and skell-lac”

‘201, The account given in the Gazetteer of Mysore and Coorg
(published 1877, page 164) isan dbbreviated version of Dr. Buchanan-
Hamilton’s paper and need not, therefore, be given here. But
Mr. J. Cameron in his Forest Trees of Mysore and Coorg (published
1894) furmishes interestng particnlars which may be regarded as
bringing our knowledge of the lac production and trade down to 2
recent date. Mp, Cameron’s remarks will be found under Shorea
Talura, page 22, as follows .—

202. “The Lac tree of Mysore confined to the deciduous traets of
the maidan, Abundant i the Anekal, Closcpet, and Nundydroog
Taluks, where the propagation of lac has been actinely taken up by
the Forest Department. In the first named Taluk,. Me. Bapu Rao,
the Assistant Conservator of Forests, Bangalore District, is extending
the propagation of both the tree and the mseet very rapidly, Lac

Burma.
203. In the introductory chapter (paragraph 2) it will be seen that
a quotation has been given from Jdohn Huyghen van Linschofen's
account of his explorations in the East (1596 A.D.) inwhicha
reference occurs to the lac obtained from Burma. ““The men of *
Pegu,” he says, * (where the best is found, and most trafiqued with-
all) doe call it Treck,® and deale much therewith by carrying it into

c- ‘!‘-' I:;Q word Tretk here given the same as the modern Burmese name Cheik?
—C Watt, N

C. 14911511,
( 86 )
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the Island of Sumatra,” Balfour and other writers of half a century cuLTIvATION

ago refer in special terms of commendation to the lac of the Shan
States and of Siam Itis thus curious that on passing down to
modem times practically nothing of a defimte nature is known of the
lac of Burma. In passing 1 would remind the reader that it is
necessary to be careful to distmguish lac from lacquer when speaking
of Burma. The art of producing the latter has been carried to a
great state of perfection in that province, butas the chief ingredient
in lacquer is a vegetable oleo-resin obtamed from Melanorrheea
usitata—the zkissi—it is essentially a different art from that where
the animal resin lac—Cheik: ployed. That Linschoten had
not made this mistake 15 evident from his careful description of the in-
crustation on the trees—a substance which he adds 1s purified, melted
and coloured as desired before use. It would thus aimost seem as if
the lac trade of Pegu some 300 years 2go had been very much
more valuable to the province than it is at the present time.

203, With these introd b the course followed 1n
dealing with other provinces’ may now be pursued in the case of
Burma, iz, to give a selection of passages of an instructive nature
from the chief books and official correspondence available .~

Passages talen from the yevised edition (by Theobald) of
Mason’s Durma, its People and DProductions, ¥Vol. 1.,
page 37

205. “The lac insect is the most important member of this family.

The male has two wings, and flies freely ; but the female 15 apterous
and parasitical (50 to say) at all ages. The body is a mass of red-
coloured paste, which is sunply the lac-dye of commerce, and from
the stdes of her body exudes a resin in such quantities as gradually to
encase her in a sort of cell; this resin 1s the ‘shell-lac’ of com-
merce. The crude lac, as brought to market, consists of the
twigs whereon the resinous cells ate attached, 1n which the female
lac insects ate contained, The whole mass 1s pounded up and
steeped jn water, which dissolves out the coloured matter formed

»_ of the insect’s body, Thisis subsequently precipitated and formed
‘ into cakes, after which the refuse 1s heated, and the resin melted
out, This processis conducted in canvas bigs, which are subjected
to pressure, and the pure resin as 1t exudes 15 scraped off n flakes
which are termed * shell-lic ' bainz faintly orange-tinged. Or, Mason
says—* The Karens think the lac1s produced by an ant, and call 2t
the lac ant” The insect is parasitical on seversl species of trees

(87)
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as Ficus religiosaand other figs, Butea frondosa, Zizyphus
Jujuba, etc., and is sometimes 50 crowded on the stems that they
are seen incrusted, as it were, with pipe-like mass half an inch
m dameter or more, made up of the closely-packed cells of the
‘lac wsect! The finest ‘lac’ comes from Swm and the Shan
States mid Rangoon, and much 18 also collected in Assam and some
parts of Hengal” .

Mason specally siates in Bis_original wark that “lac is not
formed extensively in the British Provinces of Burma thongh very
abundant n the Shan States adjolning.” -

Extract from the British Burma Gazsetteer, Vol. 1., 1880,
page 415,

206. * Lac~Though lac appears amongst the exportation from
the province, and in no small quantes (1,335 cwt in 1877-78), yet by
far the greater portion of this 15 imported from Burma and the Shan
States. In 1874 the Forest Depantment commenced the cultivation
and imported sects from the norih, and in 1876 the lac nursenes
a1 Ma ga-ree near Rangoon were formally declared to have been
successful, but the success was short-ived  The principal market
is Calcatta,”

Copy of tetter, dated the 26th June 1894, from the Conser-
vator of Forests, Iestern Cirele, Burma, fo the Inspector
General of Forests,

207, “ With reference to your demi-official Circular No. 1, dated
31d January 1894, on the subject of lac, I have now received answers
from my Divisioual Officers to whom reference was made on the
subject, but they all tay that so far pracuically nothing is done 1n Lac
in this Circle,

“The only people who have been in any way connected with this
industry are some Chias i Laungshe township, Yaw Division, and
600 viss (of 3°65 1bs.) arabout 1844 cwt. have been brought owt this
year, which sold for Rgs per 100 viss (about R1y per ewt, ) at Sinbyn-
gym and Minbu

Copy of letter No. 1637-3E-3, dated the 20th September
1896, from Mr. A 8mythies, B.A., Ofictating Conservator of
Tovests, Western Cirele, Upper Burmna, Mandalay, to the
Inspector General of Forests. ~

208, “ With refere T .
1896, on the subject aﬁ:c,ml {123: lNh:' hzzn?:" :goi'nidolr:d;;:”:h{ltﬂi

C. 1491-1511, .
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few more particulars can be added to the demi-official letter, dated [CULTIVATION
the 26th June 1894, but nothing of any real importance. N BURHA.
“The Forest Officer in the Upper Chindwin writes as
follows : —
“The only lac industry that I have heard of in this Division
is that 1n the Pmbon Circle, Banmauk Sub-Division of the Katha
istrct.
“The forest from which the lac is brought 1s at the head waters of | pastpuction

the Chaungy1 Chaung which mses between the Kalat and Satepha
Hills; 1t 15 a stretch consisung of Jngyir Zamalan (Dalbergia
Oliveri), Zanngthabye and Zhalyegy: (Eugenia sp.) trees mixed
with Bambgos. The hills on which the lac insect 1s found are
known as the Thandaung and Pedamgdaung. Every yearin the
months of Thadingyut, Tazaungmon and Nadaw the vllagers of the
Pinbon Circle proceed mto the forest to coilect the lac, felling trees and
breaking off branches 10 get at it the usual outturn 1s from 100 1o 300
viss, but every 4 or 5 jears the Jac mscct swarms and the outturn rises
to about 2,000 viss. ‘The lac1s brought to Pinbon and sold to traders
at the rate of 25 per 100 viss, delivered free at Hmegon on the Maze
about 12 daings from Pinbon. The villagers pay duly at Pibon to
the Mausi Forester 1234 per cent ad valorem.

“A lhtle of this lac is sometimes brought into Tammu vid the
Chindwin where it is sold for dyeing cloth,

#The Forest Officer m the Yaw Division reports that about 1,000
viss (1 viss=3'65 1bs.) of lac was brought to Monywa duning the jear
where 1t 15 sold for R25 per 100 viss ; the mddleman’s profit 1s about
R45 per 1,000 viss; the lac is collected from the end of September to
the end of February, and it 1s found on Shorea obtusa and Shorea
siamensis,”

Extract from the Diary of Mr R, M. Kavanagh, Extra Assist-
ant Conservator of Iorests, for the weck ending
30th February 1897, forwarded by the Officiating Con-
servator of Forests, [Festern Circle, Upper Burma,
Mandalay,

209 *The Thandung range has Torests of a similar nature with
a little teak here and there, and wherever Ingym (Dipterocarpus
tuberculatus) forests appear the lac insect propagates tself,

- ““The present mode of extraction is 1o my opinion ruinous, for
the custom is as follows :— .

*The villagers of Pembone, Shehhgih Tit-tonc, Tache, when they
hear that lac is more or less plentifal, up they come and cut off branches,
leaves, etc,, and take all they can get, so that after they have left there
is little or nothing remaming ; whatever has been left by chance takes
fully four years to repropagate itself, so that Governmentonly gets
revenue to any extent, once in four years; were this area reserved and
the insect propagated aruficially as well as naturally and the area

C. 1ynr-rery
( 8 ) T
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divided into block by block under a fixed rotation, Government would
geta steady annual income.” -
C&“E}'ﬁ‘;g’“ Copy of letter No, 707-47 A., dated the 28thJune 1894, from
V.Ellrsctle;;n the Officiating Conservator of Ioyests, Eastern Circle,

Decrease of

Hort plants,

Upper Burma, to the Inspector General of Forests to the
Government of India, h

210, “ With reference to your demi-oficial Circular No 1, dated
3td January 1894, I have the honour to report that lac 1s smid to be
largely exported from Western Karenni, The Deputy Conservator of
Forests, Southern Shan States, bas not been able to visit that part of
the country this year, 5o is not prepared at present to give any de-
tailed information in regard to the lac industry there,

“ The only other tract of country where lac is reported to
be common 1s the Pyitulwin Sub-Divimion of the Mandalay District,
gnd the adjeiming Pplatean of Thowza and Kalagwe in Hsibaw

tate.

« From this tract it is reported about 70,000 pounds were exported
through Maymyo n 18¢o, and the quantity has steadily decreased
10 about 66,000 pounds, the quantity exported last year,

“In thig tract it 1s collected chiefly from the smooth leaved
species of Ficus, suchas F, religiosa, F., Rumphii, etc., from the

R T o A PPY
1, though

- . . d Ry to
R1o m Mandalay.

“No attempt is made to foster its propagation and the collection
15 carried on in a hapbazard way. In the ramns, when the crops have
been sown and there is nothing particelar doing in the taungyas, the
aen go out to collect. Only a small number of persons are engaged
m the busiress. Inavillage of 10 houses not perhips more than
1to 2 men. They say it does not pay them to go in for the work
regularly, and that they merely collect it to supplement the returns
from, their taungyas. Near Thibaw Mr, Copeland saw a good many
Ficus trees on the roadside with lac, whith apparently no one took
the trouble 1o collect,

It will be seen that the information received so far goes to show
that there 18 no great field for extending the trade in lac, as far as
this Circle is concerned.”

211, The most recent writer on Burma, ze2, Mr. M, Ferrars, gives
lac the name of CAak, but he speaks of it as brought into the pro-
vince by the Shan traders. He gwes full particulars of the Burmese

lacquer trade, but makes no mention of lac industries, From this

arcumstance it may be inferred that lac is very lutle understood in
C. 1491-1511.
(9o )
N
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Burma though it is probable a lighly lucrative trade might be
organised m the product,

Revenue realized on lac from Stale Forests.

1, Bengal—~The statement given below shows the quantity of
lac removed from the Reserve and protected forests in Bengal and
the revenue realized thereon during the last five years recorded in
the Conservator’s office.

RESERVED P
FORESTS. FoRESTS. Torar.

YEARS.

Quantity | Value. |Quastity,| Value, Quantity,] Value,
Mds. R Mds. R Mds, R

180495 . . 97 170 7 34 104 181
1895 96 N . 164 256 200 12§ 364 381
1896 97 . . 156 331 156 33t
1897-08 . 282 341 93 60 377 401
1898-19 . . 58 100 166 110 224 210
ToTar . ’—;7 PALH] 468 306 | 1,225 | 1504

2, Assam.—Mr, J, A, McKes, the Conservator of Forests, believes
that the lac exported from Assam 1s nearly all collected from culti-
vated crops of Cajanus indicus and gives the following statement
showing the revenue realized from Government forests on lac-mahal
dunng the five years 1894-95 to 1898-99 .—

Yean. Revenue fon '  Revemue by ‘ Resaxxs.
R R

186493 . . . 54
189506 . . . . 62 4% * By sale of 20
1896-97 . . . .. seers.
,sgg . . . -
189399 . - .

ToraL . 133 4

3. North- U'ul:.m Provinces and Qudh, Oudh Circle—The Con.
servator of Farests,. Oudh Circle, reported that the revenue realized
from Jac in the several Divisions of his Circle for the years 1894.95

C. 1491-1511.
(o1 )
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to 1898-cg, was as follows: 1894-95, R80, 1895-95, Rz5, and
1898-99. R295 making up a total of R400 only. There was no re-
. venue reahzed 1n 1896-97 and 1897-98,
REVENUE 4. Burma,—The two Upper Burma Circles and Pegu Circles,
‘;ums““ﬁc Lower Burmg, furmshed reports that the revenues realized from lac in
“’,;‘u‘;?ﬂ," the Circles are as follows ;-
ilsg-tvgs}mqs-gﬁ 1896-07.]1897-08 1558 oo | Torat.
Northern Circte | 508 | rsr | 6| o
orthern Circle | 318 16 5
Upper Burma, {Southern Circle | 263 giz fgz ?§§
Lower Burma, Pegu Ciucle [} 321 | 230 9z 20
ToTaL § 90z {1,331 | goo i 569
Full particulars of the revenue realiz-d in the Northern and
Southern Circles, Upper Burma, are given by the Conservators 1n the
following statements :—
Upper (1) Northern Circle, Upper Burma,

Burma.
1) Northern
Clrele.

Year, Division Lacta { Reven.e. REMARKS.
* 815 R 1
Bhamo « . o 3,81 336 | Actual quantity collected at
159495 { Mo . -« Lgoo 32 | R78 per wiss. 16 Licenses,
| estumated at 100 viss per licenss
——p—— | at
Torat  «f s418 ns -
Bhamo « « | 871 653 | Actual quantty collected at
Katha . . o 200 7-8 per loo viss 2 I icenses
183596 ' v . s| 4100 82 | estimated at 100 viss per heense,
Upper Chindwin .| 104 13 | 47 Licenses estimated at 100 viss
per hcense.  Actual quanbity
Totat  «f 53,178 757 collected at R12-8 per 100 viss.
Bhamo . . . 6,744 506 | Actual quantity collected. T
1896-97 Knhz . . . 100 2 Licenss estimated at roo viss.
- . . 40 8 4 Licenses estimated at too
e e viss a hicense,
Tomat | za|  sie
189793 . [Bhamo « . .| 4,745 355 | Actual number of viss collected
5t Ry-8 per 100 vics,
18989y . |Bhamo « . .| 4157 207 | Actual number of viss collected
] at Bg per 100 viss,
Total of syears .| 34,730 ; 2,153

Note.—No licenses weee issued to collect 1n resarvad forests,
C. 1491-1511.
(92 )
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. REVENUE
(2) Soutbern Circle, Upper Burma,  (From July 1894 to June £R0 LA
1899} FORFSTS, OF
2 Southern
Yo, of
Forest Vear. ] Divisons, | oo ot Revenue.\ Remarks, Circle,
b
Miobu o 28 | - .
‘ Includes § Licenses
From 189410 185 { . 136 | from reserves at s
Mandsily 4| perTicense
Torar 263
Misby o+ . 20
From 1895 to 1306 3{Yaw . ¢ 15
Mandalay o 196
ToTaL 334
Miobu &« .
From 1896 ta 1597 | Yaw . 74 148
Mandalay . Fid 144
ToraL . 45 202
Minbs o o .-
From 1897 to 18¢8.4 | Yaw . -74 148
Mandalay . 20 40
TotaL o4 188
Mobu & . 1 2
From 1898 te 1899.{ . . ey
M.ndahy . . 3 6
Torat . 4 8
Granp TotaL 535% 1,085 ¥535 Licenses at 100
viss each=53.500
viss,
MARKS —In the Yaw and Mirbu Divisions lac appears chiefly to come from
il lo«uts not under the control of the Forest Department..

. Ceniral Provinces —(1) The Conservator of Forests, Southern #‘.?3’;?‘{35
Circle, reported that the total revenue realized from lac in the lNéHST%F
Government forests of his Circle during the last 5 years (18¢5-96 to osnr
1899-1900) amounted to Rzr,351. He remarked that nearly half | PROVINCES.
this amount was derived from the Raipur district alone, where the
right to collect lac is leased out, and it wonld have been about
R4,000 more had no remissions been made. Three Divisions, ofs ,

Bhandara, Nagpur-Wardha, and Sambalpur, showed no revenue at
all from this source.

(2) From the Northern Circle R28,583 was realized during the

_ past five years, ruz, 1894-95 to 1898-99.

{ 93 )
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the different Divisions during the perlod is given in the following

sta'ement :—

Sorp FroM THE GOVERNMENT FOREST OF THE

Year le... _]ubbu!- Damoh
Drvisian Divisron, [Di¥iEI08
R | R ®

189455 .| 2100 3t 3150
9596 i nugs | n8ag| 2200
1896597 .0 g 96| nrse
189798 .| 432 434 777
189399 1625 956 767

Torat . 5.8191 4450

f "otal for

Nars- | Hoshan- Betul [Nimar[Tot2t f0
e ‘"g"zwm‘ gabod | Dy | Do | North
Dursion (Dinision.| sion. | sion. [ &1

B R R [rf&gl=r
70| M 531|183 | Al | 8a38
57| a5 | norefaa8af 78] 8ot
55 300 616 [ 1,283 30| 5494
a 8! aio] qsof M| 25
162 so| sss| su 2] o
1507 653 a031]4830] 110 23054

Mr. E E. Fernandez, the Officiaung Conservator, also furmshed
figures showing the quantity and value of lac exported from the

Central Provinces .—

QUANTITY AND VALUE OF LAC C‘(PORTED FROM

RAL PROVINC]
vese Stick Lac. SustLac. Totar or poTi
Q:a!:gy Valye 1a Quanéx‘ly Valye in | Quantiy | Valye in
- A
158495 - . 76025 | 19,690,736 27 51477 77252 | 20,27,213
180596 « .| 798432036000 | as9r | Srgo3 | 834 | 2133908
183697 » . Gor7s (1059869 { 2497 | 630885 66,673 ( 15,8975t
189793 v .] 48,686 | 661347 3443 Lig,010 52,129 | 813,257
18509+ . gsess] afosss| 60 | ems| sems| senser
ToTal .| 2306892 [ 6208508 [ 10303 | 457010 37700 | to05518

which is very important i—

C. ¥491-1511,

(94

)

In his report Mr, Fernandez made the following commentary

“{1) The walue of the lac sold from the forests of the circle is
almost exclusively the value of leases granted for the nght
of collection, so that it excludes cost of collection and
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transport to the railway and the profits of the middleman, f;gﬁlﬂ%
whereas the figures given for export from the whole Pravince | I8 STATE |
represent the prices on the ralway., For companson the P
former figures shonld be multiplied by at least 6. PROVINCES.

(2) A siill further allowance has to be made for a fair compatrison,
The Provincial figures include lac from the Rewah Siate
and Central Province Zamindaris (all of them specially
adapted by their climate for the production of lac on a large
scale) and from Jagi and Malguzari-lands. It would not
be 100 much to say that under the most unfavourable cir-
cumstances the production from these sources will always
be at least eight times that of the Government forest areas.

(3} In q of the free ions granted on account of
famine in 18¢6-g7 and 1897-98 lac was almost clean -
stripped off from all our trces, so that even propagation
was rendered extremely difficult. Ilence the great falling
‘off after 1895-96.

{4) The climate of Nimar is loo dry and hot and that of the
greater part of Saugor too cold to be favourable for the
production of lac, These two districts contain more than
one-fifth of the Government forest area of the Circle.

{5) When all 15 said and allowed for, the net value of the lac pro-
duced in the Government forests of the Circle and paid into
the Government treasury should, under the attention which
is now being given to the matter and provided meteorologi-
cal conditions are normal (which has not been the case N
during the entue quinquennium), reach an average annual
figure of 40,000,

{6) Lac 1s a product the theft of which 1s extremely easy to effect
and as difficult to detect, Wathout such thefts our receipts
from lac would be R62,000 mstead of R4o,0c0. It is,
therefore, a matter for consideration whether Government
should not levy 2 duty on lac produced elsewhere than in
Government forests 1n order to recoup itself for the thefts
committed by private land-owners and those who take on
lease the production of private lands in order to be able to
steal the lac from surrounding or adjoining Gosernment
forests.”

C. 1491-1511,
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SELEdLE F 6, ferar.~The revenue tealized on lac from the Governnsent

PR STATE | farests i 1894-05 was Re,924, i 1995-96 R,288, in 189%-97, R860,

BERAR. | in 1897.98, R386 and in 18g8.9p, R467 amounting to the total of
R4,931 for the past five years.

&5}’&‘&“ 7. &ind - Duning the past five years the totaf revenve realized on

1N STATE
FORESTS OF
SUHD.

COMPLET;
REVEXVE ¥

fac from the forests in the Sind Circle was R34,631. The amoutts
tealized from the three Divisions ate shown below 1

| __ Revewue eaurzen Frow LAc,

Year {y e tad X Thar and
| b it | gk | BN L ena

e } e
. } R &
199195 8,100 3ob 77 47
189596 1,350 397 370 8,087
1896-97 5,410 £33 564 6,307
1847-93 ERT) 645 88335
18¢8-40 2550 “ [ 2135

ToTal 31,600 800 2:241 34.64%

Bombay, Madras and other Circles than those given above re-
poried that ha sevente was reakized on lac from Government forests.
From the sepons abstracted above i will be nouced that Juring
the past five yeors (1893-95 1o 1898-99) the amounts realized are,
{rom—

R
(1) Bengal N . B . . . . n504
{2) Assam . . . . . . . 137
{3} Oudh . . . . e . 400
{4) Burma (Upper and Lowu] . . . 4 392t
5y Centeal Pranines ~ ~ . 50235
16) Hyderabad Assigned Dmnm (Buar) . . 4931
LS 3 T TN RT3

Taras for 5 years « 95369

maling & total of Rys,869 realized from the Government Forests in
India dunng the pawt Bve years. The average for a year caleulated
from gbove is R19,173-8, that s, Government get anncally less than
R20,000 out of an annual expart of upwards of Ry,40,000.
C. 1491-1511.
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COAPTER IT.
MANUFACTURE OF LAC,

212, Native Lac Factory.—So many persons have written on
this sibject thatit may seem almost superfluous to attempt a new
version of 5o old a story, The twigs with thets incrustations of lac are
brought from the forest 1o the factory. They are broken into short
lengths—*stick-lac"—by hand or by machinery. Thisis next crushed
either by the ordinary gran-mill, worked by ome or two hands
{chakri or jantd) or by rollers driven by steam power. The produce
is next sifted and assorted by yarious contrivances, the resuling
three substances :—(e) fragments of wood (used subsequently as
fuel), (8) fine dust which consists of dirt and minute fragments of
lac known as #4nd (a mixture sold to the malkers of bangles, t0ys,
ete.), and lastly granular lac known to the trade as “ seed-lac.”

213. Washing Seed-lac.—The next stage is to wash the seed-lac.
This is done at the smaller native factories by placing the seed-lac
within Jarge circnlar stone troughs and covering it over with water. In
this condition it 15, a8 & rule, left for 24 hours  After having soaked
tothe desired extent @ man or woman stands within each trough and
(while holding on to a bamboo placed conveniently for that purpose)
twists the body this way, and that while pressing every particle of lac,
agamst the roughly hewn surface of the stone trough, Asaresult the
so-called cells of the lac are broken up, the seed lac bemng reduced to
a smaller and more uniform state of granulation. The water becomes
at the same time of 2 deep purple claret colour  This is the lac dye
or lake which has only to go through certain further stages of mami-
pulation to be reduced to the well-known cales—the form 1 which
it appears, or, to be mare correct, formerly appeared, m the market,
In separating the washed lac from the dye a fine powder 15 obtamned,
which consists of duet and minute particles of lac  This, when dred,
is sold under the pame of Gawd, and is like the AZud uulised
by the manufacturers of lac bracelets.

214. Bleaching Sced-lue.~In some parts of the country, more
specially in localities where regular lac factories do not exist but
where the anisans prepare the lic required by themselves, a shghtly

different method of punfying seed-lac prevails. For example, 2
comespondent n Hoshiarpur in the Panjab sends a deseription of the
process pursued in that district in which the lac is boiled in water
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containing Sajn {crude carbonate of sody) and Swdoga (Lorax).
Thry interesting account has been given under Chapter VL (page
325) and should be consulted.

So, agasm, fror Hala in Hyderabad, Sind, information comes that
* the fac, after it ts scraped off the trees, gets dried in which state it is
purchased and ground m a mill-stone.  After winch it iy washed and
purified with porash (f4er) water, Onewguarter of potash to four
seers water w:ll suffice to punfy 1o seers of lac. It is then dried
inthe sun” Of Jmsalser, o 18 2a3id that the seed-lac s “putin
the water of sagjt and washed by the hand- cometimes it is washed
by the water of fodd {Symplocos racemosa)} and borax. The
small pieces then become clean From Jhallawar Stateitis reported
*After the lac has been well subbed up in water containing a
litite alum, it 1s strained threugh a cloth,  Fresh water is then added
and treated in the same aay until the water ceases to become of 2
reddhish eolour ™

The quesuon has been rased recemily by some of the larger
dealers m sheflac, whether the Native system of boiling the seed-Jac
in carbonate of soda dnl not much more effectually remos e the colovr
and even bleach the lac than the simple tnturation method already
descnbed. But a further puint has also arisen, 2i2., whether the
shellac vlumately prepored frow chemunlly washed aud bleached lac
is as good as that produced from the lac that bas been washed in
water only,

215, Loss of Profit in Lee Dye~Tr might be almost said that
the greatest calamity that has as yet overtaken the lac trade was the
discovery of anthne dyes. From befng the chuef product, lake has
dechued until ¢ is now of ro value whatever. Not many years ago
the dje rmght hive been said to represent the manufactarers’ profit.
At the present day lus greatest difficalty i3 to discover a coavenient
method of getting rid of this uscless by e-product,

By machinery the washing of seed-fac may be move goickly amt
thoroughly accomplished than by the process bnefly indicated as por-
sued where the lac factory consists of a comstant water-supply, o few
hand-mills, 4 stone trovgh or two and other emple appliances, along
with chief Jsbour. Butitss perfectly wonderful what can be done
wth even the most cl 3 knowledge of mechanical contrivances,
In fzct it might be aimost sud that to the present day (fu the Jac
§ndustry) hand labour in one or two directions continues o produce

C. 1491-1511,
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results that the highest scientific and engineenng skill have failed to HANUFAC-
accomplish. LAC,
216. With the washing of the seed-lac the industry was formerly
referred to two dustinct sections, 242, (a) the manufacture of shellac
(and all the other forms of the resinous product met within trade), and
(3) the preparation of the lake-dye. Although, as already briefly
indicated, the latter no longer figures as a commercial article, there is
still a small local consumption of the dye. It may, therefore, be
convenient to discuss the further stages of manufacture under the
sections indicated and to bring logelhcx under each of these a selec-
tion of the more useful and g p from the published
ts and offical spond! ilabl ding each of
these branches of the trade.
1.—SHELLAC, BUTTON LAC, ETC.
217, In a further passage it will be found that Mr D, Hooper has YANUFAC-

been good encugh to furnish for this paper the results of his
chemical investigations with lac. Although a knowledge of the
chemical properties of this substance is essential to the full apprecia-
tion of the methods of {: 1t may be ¢ t to dis-
cuss here the vanous stages of manufacture uswvally pursued,

After bemng washed the seed-lac 15 conveyed to specially prepared
drymg floors, It s there exposed to the atmosphere and light by
which 1t is thoroughly dried and to some extent bleached.

218, Mixture of Orpiment and Rosin—According to the parti-
cular class of manufacture desired lac 1s now very often muxed with
either or both of the following substances, vsz, orpiment (or yellow
arsenic) and resin, The latter 1s obtained for the most part from
Canada (pine rosin), The former is procured 1n India and appa-
rently serves mainly (if not entrely) a mechamcal purpose. It
makes the lac opaque, but at the same time imparts to 1t a rich pale-
straw colour—properties charactenstic of all the finer grades of hand-
made shellac. Arsenic is not, however, employed in the manufacture
of Garnet, Button and the other grades where paleness of colour is not
so much demanded. The rosin seems to act the part of lowenng the
melting point, in many industries a distinct necessity.  Its value, thete-
fore, is fully recognised and a certain admixture is not only admissible

SHELLAC,
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by the rules of the trade, but few of the shellacs that are regularly
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exported can be said to be entirely free from rosin,  Since, however,
the price of [ac fluctuates very greatly andisin any case much
higher than rosin, the temptation is ever present to raise the per-
centage of rosin tized with lac.  This circumstance may be accepted
as one of those that most readily determines the quality and value of
lac. During seasons of high prices, the admixture of rosm is often
raised untl 1t passes from the dition of permisstbl to
what might be cafled criminal adulterauun. Samples of lac have
been examined that contawned from 50 to 70 per cent, of Canadian
Tesin instead of the normal 2 to § per cent.

The orpiment 1s ground 1o a fine powder by the janlz (double-
handed stone-mil) and it is a striking feature of the lac industry
to waich this operatton  Women, for the most part grind the
orpiment, and as often as not they have children alongside of
them playing with the blocks of yellow stone or perchance amused
by lending theie hitle hands to assist in thtowing the stones 1nto
the ml}  The whole party are literally yellow with the powder
produced, and yet 1t 18 commouly asserted thit no evil conse
quences are known to be occasioned by tius dangerous looking
occupation,

219. Referring to the practice of mixing arssnic with lac prior to
its being melted nto shellac, Mr. E. A, Short of Angelo Brothers
recently enguired: I am anxious to know if there is any substitute for
arsenie fusible at or below the temperature corresponding to that of
about 35 ibs. of steam power, Bythe hand method the arsenic
fuses into the fac owing to the high temperature of an open fire. We
want some substance, giving the same effect of yellow colour and
opaqueness, but fusible under lhe above steam-heating.”

Unf 1y the ducted atthe laboratory con-
nected with the Office of Reporter on Economic Produets have as yet
{aled to discover & substance that could answer the part of orpiment
n the sheifac trade

z20. Protess of Melting.—After the lac has been carefully mixed
with the desired quantity of arsenic or guantwies of arsemic and
resin, the mixture 15 packed within very long parrow cloth bags.
These are about 2 inches in diameter and perhaps 10 or 20 feet in
length,  For one class of lac Amenican dnll 1s emploged, for another
a special cloth made at the Cawnpore Mills, and for o third two bags
are nccessaty one jndide the other.  After the tagshave been charged

C. 1491-1511,
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with the lac they are conveyed to the furnace or heating room. For| MANUFAC-

the purpose of melting the lac, long shallow fites of coke or charcoal
are employed, These are open tn [ront and are perhaps three feet
long, a foot deep, and have an arching masonry roof that completely
protects the operator’s face from the glare of the fire that he has to
keep at 2 uniform temperature and glow. The bag charged with Iac
is now drawn along the face of the fire, its weight being carried by
bamboo uprights at intervals, while at the far end a short stick has
been tied at right angles to the length of the bag., The foreman
operator sits on & lttle raised mud platform  to the immediate left of
the fire and holds im his left hand the end of the bag. At the other
extremity, one of his mates seizes the cross stick and commences to
slowly but firmly twist the bag. The heat melts the lac and the
squeezing of the bag causes a continuous oozing from the portion
exposed 1o the fire. Every now and again the foreman operator
gives his end of the bag a reverse twist which causes the portton from
which lac has been expressed to coil round like a rope. Steadily
the bag is drawn forward as portion after portion is exhausted. With
the right hand the operator wields at intervals three weapons—one s
long iron poker which has a wooden handle and a crook-like bend
on the further end. With this the fire 1s every now and again tnm-
med. Alongside of him is placed an earthen jar full of water.
Trom this, by means of & wooden spoon, he every now and agamn
sprinkles the floor in front of the fire which is so placed astobea
couple of mches below the bottom level of the fire. Over this floor
is sometimes put the smooth leaf-sheaths of the plantan stem, at
other times the succalent leaves of the Amencan aloe or more
frequently stll (especially in the more go-ahead factories), polished
tiles have been placed. The third weapon used by the master
cperator is an iron scraper, also furnished with a wooden handle
With this the molten lac, as it oozes from the bag, is scrapped off
a d let fall on the damp flooring. If not sufficiently cooked, it is
again picked up and placed on the bag to be once more melted At
first sight it seems as if any person could assume the réle of foreman
operator to the gang of four or five who constitute the working party at
each furnace, But a little more study reveals the fact that there 1s great
skill in knowing when the lac has been cooked (as 1t 1s expressed)
to th: desired extent nccessary for the partcular manufacture in

SHELL-LAC,
[BUTTGN LAC.

hand.
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221. Allotropic Change.—There would almost seem as if the
repeated falling on a damp surface and re-melting that ensues had
something to say to the peculiar merit of the hand as compared with
the machine-made shellac. One might imagine some allotropic or
physical change 1n the lac thus brought about since the skilled oper-
ator can tell at once that the lump of lac he hands over to hus assist-
ant will possess or will not possess the elasticity necessary to admit
of its being stretched to a fineness of tissne paper. Chemistry has
so far failed, however, to reveal any direct change as brought about
by this dropping of the molten mass onto a damp floor and again
and again repeating the process, until the required degree of cooking
has been attaned.

222, Stretching Shellac.—The next stage in the manufacture
of lac is the various methods pursued to stretch the lacinto large
sheets of the fineness required. In the more primitive factories this
is done by placing a lump of molten lac on a plantain stem held at
an angle of 60° to the floor. By means of aribbon obtained from
the cocoa-nut palm leaf or from the Amerncan aloe the mass of soft
lac 1s pulled out along the plantain stem the operator holding the
ribbon firmly 1n his hands and carrying it deftly along so that the
lump of lac 15 flattened outto alarge sheet of uniform thickness
throughout. Recently the plantain stem has been substituted by
porcelain tabes filled with hot water and more recently still metal pipes
of polished zinc. After the lac has been stretched to the utmost pos-
sible on the inclined tube it is clipped off at top and bottom and given
to a third workman, Tt is carried off 1o a little distance in front of the
fire where a mat has been placed for that purpose. Seizing the sheet
between the toes, hands and teeth this operator stretches it to fully
double its former size and then laying it down on the mat (where it
looks like a hude stretched to dry) carrtes 1t farther and farther from
the fire soastoallow each succeeding sheet to cool slowly. The
molten lac when handed to this workman is so hot thatit would
burn the hand dangerously of any person not accustomed to handle
it. The practised workman not only holds it firmly and stretches it
in all directions in the manner described, but he stands the while
within g few feet of the furnace soasto afford the necessary addi-
tional P to facilitate the hing.

223. Forms of Manufactured Lae.—The nextstage is to have
the sheets minately exammed and all dark coloured or dirt impreg-

C. 1491-1511.
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nated poriions broken out and the balance assorted according to %‘;‘é*‘é\g-

purity and shade of colour—in other wordsinto recognised trade
gealities of shellac. The various qualities of shellac are known as
“Fine Orange D.C.” “Livery,” * Native Leaf,” etc, A peculiarity
of lacmay be here mentioned, namely, that no portion can be regarded
as useless, The parings and fragments at every stage of the shellac
manufacture are thrown back once mote on the floor of the melting
furnace and are again melted and made into fresh sheets. But at
every stage portions are found that are unsuited for the manufacture
of shellac but which are nevertheless quite suited for other industries
and find ready enough sale as special forms. For example, certain
qualities of lac onbeing squeezed from the melting bag are allowed to
drop on the plantain leaf-sheaths or other smooth surfaces, in cirenlar
patches an inch and half in diameter, m order to form the “ button-lac "
of commerce, Only the finer qualities of seed-lac are, as a rule,
made into shellac owing to their paler colour. The more highly
coloured lacs are made into thick dark-red sheets, known as * garnet-
lac,”

224. Cleaning the Melting Bogs.—After the melting has been
completed the bags are boiled in alkal in order to remove the
residuary matter, known as ki ot phog. From this, two qualiies of
inferior lac are still procurable, namely, that which Is removable from
the texture of the bag ttself and the other the contents of the bag
‘These two substances are made mto thick circular slabs, perhaps
six mnches in diametet and an mchin thickness. In this form they
are sold to the makers of sealing wax bangles and other such articles.
The bags are finally washed, repaired and returned to be used
again and again until no longer serviceable.

225. Method of Selling Lac.—By way of concluding this bref
sketch of an ordinary native lac factory t may be interesting to men-
tion the manner in which lac transactions are often conducted. The
‘raders sit two and two, the one facing the other. They jom hands
and place a cloth over the hands, the bargaining being done by a
system of symbols in pressing the fingers,

226, The following passages may be now given from some of the
standard works on this subject with a view to amplify what has been
stated and to make known the shght local modifications of the system
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221. Allotropic Change,~There would almost seem as if the
repeated falling on a damp surface and re-melting that etisues had
something to say to the peculiar merit of the hand as compared with
the machine-made sheilac. One might imagine some allotropic or
physical change 1n the lac thus brought about since the skilled oper-
ator can tell at once that the lump of lac he hands over to his assist-
ant will possess or will not possess the elasticity necessary to admit
of ita being stretched to a fineness of tissne paper, Chemistry has
so far failed, however, to reveal any direct change as brought about
by this dropping of the molten mass onto a damp floor and agam
and again repeating the process, until the required degree of cooking
has been attained.

222, Stretehing Shellac~—The next stage in the manufactute
of lac is the various methods pursued to stretch the lacinto large
sheets of the fineness required. In the more prumitive factories this
is done by placing a lump of molien lac on a plantan stem held at
an angle of 60° to the floor. DBy means of a nbbon obtained from
the cocoa-nut palm leaf or from the American aloe the mass of soft
lac is pulied out along the plantain stem the operator holding the
nbbon firmly m his hands and carrying 1t defily along so that the
lump oflac is flattened outto alarge shect of umiform thickness
throughout. Recently the plantain stem bas besn substituted by
porcelain tabes filled with hot water and more recently still metal pipes
of polished zinc, After the lac has been stretched to the utmost pos-
sible on the inclined tube it is clipped off at top and bottom and given
to a third workman. 1t is carried off to a little distance in front of the
fire where a mat has been placed for that purpose, Seizirg the sheet
between the toes, hands and teeth (his operator stretches itto fully
double its former size and then Jaying it down on the mat (where it
Yooks like a hide stretched 1o dry) casries st farther and Sarther from
the fire s6 as ta allow each succeeding sheet to cool slowly. The
molten lac when handed to this workman is so hot that it would
burn the hand dangerously of any person not accustomed 1o handle
it. The practised workman not only holds it firmly and stretches it

1 all directions in the manner described, but he stands the while

within & few feet of the furnace soasto afford the necessary addi- °

tional temperature to facilitate the stretching.
223 Forms of Manufactured Lae.~The nextstage is to have
the sheets minutely examined and all dark coloured or dm impreg-
C. 14911511,
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by the hand into rough cales called Afrés which are sold for local | MANUFAC-

use at R4 per maund.

TURE OF
SHELL-LAC,

>« A special variety of shell-lac, very pure in quality but rather [BUFGR FAC,

darker than the [favourite shell-lac of commerce, has usually been
produced by the Ranchee Lac Company. Thas variety s known
to the marhet under the H. 8, L mark, and the Company have

recently been engaged on a contract to supply it at the rate of K48 per
e

maund.

228. Extract from Bulletin No. G of the Agricultural Depart-
ment of Assam.-.A Note on the Lac Industry of Assam,
by B. C. Basu, Lsq., Assistunt Director.

¢ Shell and button lac 1s manufactured 1 small quantities 1n Sib-
sagar and at Mr, Mackenzie’s Factory, Rajpur Estate, Cachar. The
process of manufacture 15 the same as followed elsewhere The
crude lac 15 first crushed and sifted to free 1t from woody matler It
is then subjected to a long course of alternate washing ‘and drying,
until the resin s thoroughly free from colouring matter. The lac,
called in this stage seed-Jac, 1s then putinto 2 long cloth bag which
15 held and slowly turned over a charcoal fire, When the resim nside
the bag has melted, it 15 squeezed out by twisung the bag, and is
brushed off by drawing 1t over the smooth surface of a piece of plan-
tain bark. Mr, Mackenzie mixes a small proportion of rosm with
the crude fac. In Sibsagar, the lac 1s washed in alkaline water
(Rkdrpdn:) prepared iom the ashes of the plantain tree at one stage
of the long course ot washing to which it 1s subjected. Occasionally
the residue left in the process of dyeing with crude lac 15 melted and
cast into cakes which are sold along with suck-lac, but they still
retain some dyeing matter

 Another preparation of lac used in Assam s what has been called
“boiled lac’ m some of the district reports. Inthe Assam Valley,
1t1s known as ¢ Bhirz Laka' It s prepared by boiling stick-lac for
some hours, until 1t becomes soft, and then pressng the softened
mass into cakes 1t of course, retains the whole of the dye ”

229, Improved Mcthods with Steam Iower.—When steam
povwer 1s used the process differs from the every day nauve factary,
ainly in magnuude and rapidity of action.  The principles 1nvolved
and the results attained are almost precisely identical,

Crude stick-lac is passed between rollers worked by steam.
There are usually three sets of these rollers i pairs, an upper and
under roller with a sieve attached. The stick-lac passes from a
feeder and is crushed by the rollers into *“ seed-lac” and at the same
time separated from the wood by sieves., The broken lac falls from
the sieves into a ‘series of small troughs arranged on an endless

Improved

Methods

with Steam
Power.

chain and 1s projected, as the chtin moves, into a heap on the floor.
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The lac1s now placed in 2 honizontal cylinder within which revolves
a bar carrying arms, throughout its length, Water is supplied and
while the action of the arms breaks the lac into very small pleces, it
separates the colouring matter of lac-dye.

230. The washed lac is now thoroughly melted in bags passing
through metal jacheted tubes heated by steam, and thence conducted
into open shallow troughs, also heated by steam, where the melting
continues and the molten mass is thoroughly stirred. \When the resin
has been thus sufficiently *“cooked” it is passed over carefully
heated zinc rollers, somewhat similar to those used in making paper,
and the sheets of shellac, garnet-lac, etc., by an fngenius contrivance,
are canght on bamboa poles and conveyed to a drying room, and
ultimately packed in cases for export.

Position of 231, Position of the Lac Trade.~Havng thus briefly nar.
t%':nﬁ:.e rated some of the more striking pecularities of lac factories, it may be
useful to give particulars of the extent of the industry of lac-making.

Mr. J. E. Q'Conor. (Financial and Commercial Statistics of British
India, rgoo) furmshes the following retarns twm

Number of Lac Faclories.
1885 l oo, | w8gr. | 189r | 289y | 1804 | 180s | 8o | iser. | xsys.
Beagd & . ., ul 34) 39) £ 7| Byj 99 9 100, 98
North-Western Proy inces ’
asdQudh . . ., 9] 23 87 35 24 28 39! 41 4 44
Totn, 5,{ 5 ’5I £ 101] m usl 33 xu: 130
Persows Emrrovin,

.
Permanent  , o L] 203 25U soosl 2633 304 28M] muB s, m 473 e
Workiog secsononly Bos| nau7|  auszs|  msts|  wses| a0 $9¢|

Totar r z.!ssI m:v‘ c,ssz[ 4.'97[ 4.!69 5.019 73y 0,0’16[ 4188

Vaiys or Product.

R xﬁv.ml rss.no m.m 1977, :u.qé:l sa!.usl :_!y.&u: m.m] eu,mI 495,18

|

232. It will thus be seen that the lac factories of India, of which
returns are availsble, are located in two provinces, namely, Bengal
C. 14911511,
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and the North-West Provinces. Further, that a very great cxpansion | MANUFAC-
has recently taken place in the Bengal interest in this industry. The | SHELLIAS
value of the produce has been returned in tens of rupees and the ETC,
. average for the past three jears shows an indusiry of close on half a
million pounds sterling. Althongh there are no returns of the
factories in other provinces of India, 1t is well known that lac is used
up locally to & large extent. Accordingly it mught be safe to
assume that the statistical returns furmshed above very possibly
express little more than half the value of the tota] trade,
11 Lac Dye,
233. Dr. U, C. Dutt, in his Materia Medica of the Hindus (page | MANIFAC
LAC-DYE.

276), tells us that * the fluid lac-dye obtamed by dissolving the crushed
stick-lac in water is called Alokfa. It is used in colourng silk
Cotton coloured with this dye and pressed into flat circular pieces is
sold in the bazars under the name of 4/fz and is used in pamting
the hands and feet of Hindu females,” Dutt’s work was compiled
mainly from the Sanskrit authors and may be viewed therefore as
expressive of the antiquity of the knowledge n this tinctorial agent.
It was due t0 the desire to discover a cheap substitute for Cochineal
as a dye for the uniforms of soldiers that attention of Europe was
first drawn to this substance. Although then freely recognised as
by no means affording & colour comparable in brilliancy with
Cochineal, lac-dye was recognised as being a good serviceable
substitute that at least possessed the advantages of cheapness and
durability—it is not aftected so readily by human perspiration,
Bat when the aniline dyes were discovered a new state of affairs
came mto opsration. Lac-dye, even as a bye-product, cannot com-
pare mn price with the coalar dyes, and hence where durability is no
criterion, Jac-dye fell into disuse, and where price is no consideration,
Cochineal was naturally preferred. Between these two influences,
therefore, lac-dye rapidly ceased to have a commercial position,

234. The process of manufacture of dye vaned to some extent
in the localties where it was produced according as destmed for
foreign or lacal consumption, Since some of the methods stand a
chance of being forgotten, it may be desiratle to place the more
useful rnru:uhrs on fecord in this place against the time when a

rerival of the trade may be called for. It would, indeed, be contrary
C. 1491-1511,
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of such ease of production,

Bengal.

235 The following passage from an mteresting account that
appeared in the Statistical Reporter (Vel. 11, page 406) expresses
the system that was pursued about the year 1876 in Ranchee :—

“The process of extracting the dye is somewhat peculiar. A
woman stands in each tub on the wet seed-lac, and, steadymg her-
self aganst the wall sath her hands, turns her body violently to the

oo s : o ual state of fric-
At mtervals the tub

the bottom, while

the dye nses to the surface and 1s skimmed off in shallow pans.
This process is repeated at intervals, until the lac-dye has been com-
pletely extracted and the water poured nto the tub shows no trace
of colour. A full day’s work 1n scourmg out the dye is estimated
to produce a maund and a guarter (102 bs ) of seed-lac from which
the dye has been extracted For this an anna and a hall is paid.
The dye, which 15 taken up i the form of coloured water from the
scouring-tubs, 1s straned threugh coarse cloth on a gently sloping
platform with a raised edge. Fragments of secd-lac, wood, and dirt
that may have been taken up with the water out of the tubs, reman
i the strammng cloths, and this refuse 1s subsequently dried and
sifted and sold as pant, for R3 per maund The pure colouring
matter, still held 1n solution by the water, runs slowly off the platform
through a fine - ) o
descending ser
is covered ml‘h

. . s

_water 1s poured i to precipitate the dye. By the next morning the

7 dye has settled, and 1s ready to be run out into boxes lined with

¥ cotton cloth and with small holes 1n their sides. From these the
dye s d to p le frames i strong 1ron plates,
and reduced by screw press to solid sheets of dark purple dye about
a quaner of an inch thick These are cut up into cakes and stored
unti} dsy enough for packing.”

Passage from ), E. O'Conor's nofe on Lac Manufacture, etc.,
(1876).

236. A good account of the manufacture in accordance with the
ordinary processes is given in the following extract fram a prper by
Mr H. A. Crichton, of Ranchee, which was published in the supple-
mentto the Briusk Burma Gazette for 11th Apnl 1874 :—~*The

C. 1491-15I1.
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grain is first placed under dedss, or triturated in some other manner
and water 15 poured or {lows over itat the time of trituration, the
result being that the colouning matter passes from the grain, which
remains of a golden colour, into the water,

*The gramn 15 then dried and stored for making shell-lac. The
dye contuming water 1s run off into a vat and allowed to remain
there ull the dye is precipitated, looking hike dark mudat the bottom
of the sat. The surface water is then run off, and the precipitate
removed from the vat. The water 1s first epressed by placing the
precip in cloths and allowing the water to pass away through the
cloth, Frames should be prepared, about 18 inches square, having
compartments about 1} inch square ; the frames to be fitted with loose
tops and bottowns, the whole suscepuble of compression. When the
muddy matteris tolerably consistent, the compartment should be filled
with it and put into a screw press The water wull then be expressed,
and when the cake 1s firm, 1t may be thrown on a clean floor to dry
thoroughly, and will be a cake of lac-dye and fit for the market.”

Passages tal.en from Dr. B M'Cann’s, Dyes and Tans of Bengal,
pages 53—56, 1883, on thesubject of Lac.

237. Space cannot be afforded to reproduce Dr. M'Cann’s paper
m full, Such passages as give local pecuharities only in the prepara-
tion of the dye are therefoie given 1n the passages that follow ,—

238. “ Preparafion of the dye~The following are the methods
employed by the native dyers of Bengal for preparing the dye from
the crude stick-lac.  These may be divided into three stages —(1)
the separation of the resin from the wood round which it forms an
incrustation; (2) the separation of the dye contamed in this (lac-
dye) from the resin (seed-lac), (3) the formauon of the dye into
solid cales.

“’Lhe first of these objects 1s obtained by pounding the stick-lac
between stones, or gnnding 1t 1 some way - the resin separates
readily lrom the twigs, which are removed

“The contained dye is then separated from the resin by pound-
g the resm tato a finer powder and leaving 1t to soak 1n pots or
troughs of water for periods varying from 6 to 24 hours Generally
after the first trituration the powdered resin 1s left to soak by itself,
but sometimes 1t is 1ubbed contnually under the water toeasure the
complete separation of the dje from the resin, and fresh water s
added at imtervals. When the dye and the resin are completely
separated, the thick hqud contaiming the dye 1s stramned off through
a prece of coarse cloth, leaving the resin (shell-lac) behind,

239 “In order to obtamn the dye in the form of solid cakes, the
hquid thus obtained is simply left to settle 1n vats, at the bottom of
which a thick sed forms. a lutle 2 or
guicklime is added to quicken the formation of this sediment , some-
timesa senes of vats, generally three, onc abowe the other, are
employed. The hquid s first run mto the upper vat, where a sedi-
ment 1s soon formed; the liqud remamng 15 then run 1nto the

C. 1491-15T1.
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second vat, where another sediment forms more slowly; the liqwd
from this is then run into the lower vat, where the precipitation of all
that remains of the lac-dye is ensured by adding a small quantity of
b fer (Bitbhum, Manbh .

240. “The thick sediment thus obtained is then placed in wooden
boxes and pressed 1mto the form of cakes. The wooden boxes are
sometimes lined with cloth to absorb part of the moisture. The cakes
are then dried by exposure to the air and cut into the requred size.
These cakes constitute the lac-dye of commerce. In some places the
dye 15 made into small balls instead of cakes (Lohardaga).

243, “ Frequently the dye when required is prepared divectly from
the crude stick-lack, and not from the cakes of ‘dye. In Maldah the
Collector reports that for this purpose the stick-lac is ground, and
then left to soak in water for about six hours (or a whole might) in an
earthen vessel : about 12 seers of water being used for about 10 seers
of the powdered stick-lac. The quantty of water is given as two
maunds in another account. The lac powder is then squeezed and
tubbed with the hand and 4 or 5 tolas of sajfzimati are thrown in whilst
this 1s going on, and the whole'is sometimes well mixed together by
rubbing with the feet. It{s then strained and the liquid placed in
another earthen vessel and boiled ; afterwards 15 tolas of the strained
powder of the bark of the lodk tree (Symplocos racemosa, Koxd.}
are mixed gradually with it, and 1t is left to stand for a day. The
scum and froth are then skimmed off, and the liquid is strained
through a cloth and is ready for use, The iquid dye thus obtained
is called #o/. Sometimes this liquid 1s further muxed with hot
tamarind-water, prepared by mixing 2} or 3 seers of tamarind with
1 maund of water,

242, * Lac-dye seems to be employed in various parts of Bengal
by native women as a cosmetic” o T *
the palms of the hand or tips of . .
mehnd1 or henna (Lawsonia . *
employed for that purpase. To , - .
‘suick-lac are bruised i water, and “cakes made either of cotton
(Murshidabzd) or_of the similar floss covering the seeds of the
mudar (Calotropis gigantea) are steeped in the water, so that
the fibres may attract the dye (Lohardaga). These are the cakes
used &s cosmetics either by wetting them and rubbing them on the
hands and feet, or else by soaking them 1n water and applying the
water to the skin, These cakes are called a/a (Murshidabad),

- ‘ T . tt- ot ‘te manufacture
mention was

' ories :—One in
500, &LCampbeH! of

the Burbhum District, that of M,

C. 1491-1511.
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given to the preparation of the dye, as it was ceasing to be remu- ‘}'{,’,’{{f@g‘
nerative owing to the fact that cochineal was rapidly tahing its place| ‘tacpye
in Europe and aniline dyes in this country. The reports of the Col- | IN BENGAL,
lectors were nearly in stating that wh r aniline dyes [
were knc ) : h Lo ot
The fall
about R1 . . - '
the simultaneous introduction of these cheaper mineral dyes.”
Extract from o Nots by M. T. N Mukhar]t en a vistt to a Caloutta Lae Tactory.
244, “The lac when broken 1s next steeped in water in 2 vat of
Frm Toeme sombew oL £ LN £an o4 hours, alfter which, while still
he feet or carefully rubbed with
. adhering to the lac-resin 1s
prejudicial to the preparation of
. ie lac is steeped and washed
becomes impregnated with the red colouring matter. This water
was formerly boied * and evaporated, in order to obtan the colouring
matter in a dry state, which was made into cakes and sold as ‘ lac-
dye. At present there is no demand for the lac-dye, and the
coloured water is now thrown away, thus turning 1mlo a’ waste pro-
duct, what was formerly a source of profit. In short, this is the
principal cause of the decline of the trade in lac.”
Assam.
Extract from Bulletin No. G of Department of Agriculture, Assam—/| maNUFAC-
A Note on the Lac Fudustrics, B. C. Basu, Assistant Dircetor, (ASBYE

245. “ The commercial product known as lac-dye 15 nowhere
prepared now-a-days mn Assam  The dye can, however, be easily
extracted from crude or boiled lac, and 13 in every day use in Assam
for dyeing cloths and yarns  The folloming description of the
process of lac-dyeing, as practised m Assam, is reproduced from
Mr. Duncan’s Monograph on Dyes and Dyeing 1n Assam —

“ Lac furmishes one of the’ dyes most commonly used in the
province, both alone and with other ingredients Used alone,
the process is as follows-—The lac 15 pounded to 2 very
fine dust, It 15 then thoroughly washed 10 warm water by
rubbing the particles 1n the hands. The water assumes a red
ting, and when all the colour has been extracted from the dust,
the decoction is very carefully stramed s0 as to preventany
of the dust being left in the dyeing fluid. This is to prevent the
Iac substance, wh'ch is sticky, from afternards adhenng to the cloth
or other article to be dyed * The fluid 50 obtained 1s then borled,
and. when boiling, the cloth (or thread) 1s put in and alloned 1o
remain unul 1t assumes the required shade. The result 1s a red.

% No other wniter in connection with the province of Bengal apgears to mention
bothag as necessary.  (Con/, with pp. 2)2 ant 233)~G W att.
C. 1491-1511.
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!_!'m‘(‘é?gg‘ This process, which I walched in Jorhat, is typical of the simplest
LACDYE form of use of the insect witbout other ingredients for dyeing

IN ASSAM. purposes.

246 * The articles ustally coloured with lac-dye are cotton
c'oths and thread of every kind of matenal {couton, silk, muga or eri).
The use of the dye in the Assam Valley is confined 10 the Kacharis,
Mikirs and other non-Hindu tnbes. The Iindus base a natural
aversion for dyes of ammal origin

MANUFAC- North-Trest Provinces and Oudh.

TURE OF

LAY BT Extract from the Gazetteer, Vol. XIV (1884), pp. 214-5.

PROVINCES : .

AXD OUDH. 247. *“ The process of preparing the ¢stick-lac ' of commerce for
exportation is extremely simple 5 it consists merely in separiting the
lac from the stick, and dividing 1t into iis component parts of cclour-
g matter and resin.  The stick-lac s first roughly zround up, and

toore ©ocfeta ot == luch the lac is formed)
. . - ater which absorbs the
. : , where the dye precipi-
tates 1tselt.  Lhe water 15 tnen oruliew of, and the dye put mto
presses and made into cales in which form, when drr, it 1s exported.
After the dye has been absorbed by the water, the residue, which is
called *seed-lac 1s cleaned by sifung, filled into long crhindrical
bags of cotton cloth (which are turned 1n front of charcoal furnaces
unul the lac melts), and then strained or forced through the pores
of the cloth by twistng the bags. The lac so stramed 1s stretched
L T L i e of shickmace + 3 shag
[ . LI . . =0 do.
: v o
native houses, large and small ‘L'he industry probably employs,
durectly or indirectly, not less than 4,000 people. The total capial
ployed in the f: is d (1881-82) at over 25 lakhs
of rupees, and the value of the annnal outturn has been calcolated
to be Rif,000c0. Almost four-ifths of the total capital employed
is represented by the four factories which are in Evropean’ or
Armenian hands. ~ The industry is said to be suffering severely from
the fall in the price of lac-dye which has taken place in late years.
(Report on the Railway-borne Traffic of the North-Western Provinces
and Oudh for 1851-82, p. 10).”
Fassages taken from Mr. BUCK'S Dyes and Tans, 1878, pages 24 23,
Preparation 210, *Lac-dye is made from the watery infusion which remains
ofwnedye. | ,iter the tritorauion and washing of the siick-lac. This is evaporated ®

T1t wi'l be recolected that M. T. K. Mukharj mentions boarling a3 practncd
inBengal. (Conf with p. 231) < G. Watt
C. 1491-1511,
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10 dryness and the residium made into cakes about 2 inches square riRsor L.

and half an inch thick. d yied 4 Yeath
250. *'In these provinces lac-dye is chiefly used in dyeing leather,

silk and wool. The process followed will be described under the u':%.l“'

headings allotted to these industries, The dye is prepared for use by

being boiled i water; 1n some places it is merely soaked in water

with a lttle borax. The colours it produces are red, dark-brown,

and red-brown.”

Central Provinces.

Passages taken from Mr. Russel's Monograph on Dyeing| manurs
Industry of the Central Provinces for 1896, page 10, ‘,U”

ACDYE

231, “Stick-lac s the only form used by the dyers of the Central 'FL'QUA%[
Provinces, It 13 gathered by the jungle tnbes who break off twlgs HoviHLLe,
and small b hes on which tner have been formed and
scrape them off the larger branches. They sell it, as it is gathered,
to the Komtis or merchants, who sell 1t to the dyers. The price fs
stated to be about Rzo per maund. The dyers place it on a board
and pound it hightly with an on rod in order to separate the wood
and dirt from the lac incrustation. The lac is then bolled with
lodk * bark and datiz kkar (carbonate of soda). Fora seer of lac
eight tolas each of Jodk bark and dazia khar are used, and these
will be boiled n a gallon of water. After bothng for about two
hours, 1t 15 taken off and allowed to stand for three days, A
sediment has then formed,and the water is then strained off feaving
this. The waler 1s mixed with fermented tamannd juice and heate ¢
overa fire. When 1t 1s hot, the silk thread to be dyed is put Info the 1 trtay.

mixture and boiled in 1t for about a quarter of an hour, when 4
becomes thoroughly impregnated with the dye. In Chlindusrs

to one seer of lac, § tolas of alum, 2o tolas of tamanind leavey aor
a tola of Jodk bark are added  These ingredients are boll.d 1oy
i water and the thread 1s dxpped‘rmto the mixture and fa}e

pasl o~ - A weele LTl

fourth of its weight in the dyeng process. The clotl; um.f
aseer of dyed silk costs R20. The silk-dyers etate ther g o
not use amline dyes owing to their fleeling chirarter mosr o
naturally a more important pomt m the case of glly 1 1qr ;. "
fabncs owing to therr greater value. The manuficture of 5. 14,‘,/
these provinces hasbeen affected toa certain degree by 13,0, ., %
of ready woven cloths from Benares. These are gtage l/"{::,r,. e
but less durable, than the cloths made inthe Conyg 750 27"
The silh-weavers say they make about R10 & monsf - 5:,', P
1n Mandla white wool 13 dyed with lac by the {in:,. ”4e
orament their blankets with a stnpe or two ¢ 4, ",

® Symplocos racemona,

.
( 113 ) gy
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CREMISTRY,

In Reipur the Chamary use it for colouring the fine leather from
which the upper parts of shoes ate made. The dyers say that lac1s
not suitable for dyeing cotton cloth,”

Panjab,
Passages talen from DBaden-Powell’'s Hand-book of the Lco-
nomic Products of the Panjab, Tol. I., pages 193-194.

Lac-dye.
252. “This dye is obtained from lac by treating the crushed lac
with woataw ta Aleenlon ¢ha nalausine ennttas o ap hofnes '\‘\rn'ved' 1tis
the lac
. : sect hag
escaped from its resmous envelope, the quantity of colouring matter
obtainable is very small.” .

“The lac-dye of commerce is prepared by evaporating the
coloured tincture to dryness, when the residue 1s formed into linle
cakes, two inches square and half an inch thick ; these are of varions
qualities and are marked with different letters by which the quality 13
recognized.”

CIAPTER T

CHEMISTRY.

(By Mr. D. Hooper.)

253, Lac—The chemical constituents of crude lac have been
d and investigated by various chemists during the past 70 or
So years. Drs. John and von Undervorben were the first to experi-
ment with this product, and their results, more as a curiosity at the
present day than from any real value, have been quoted inall stand-

nder-

ard works. The latter investigator in 1828 found the crude or stick-
lac to contain the following ingredients :—

1. A resin soluble in alcohol and ether, 2. A resin soluble
in alcohol, insoluble in either. 3. A resinous body, lutle
soluble in cold alcohol. 4. Acrystallisable resin. 5. War.
6. The fat of the insect consisting of oleic and steanc
acids, 7. A brown extractive, the laccine of Dr. John,
8 A colouring matter.

254, In 1835 Nees von Esenbeck and Cl. Marquart obained from

shellac four res'ns, waz and traces of a dyeing principle.  The resing
C. 1491-1511,
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were distinguished by their solubility in alcoho), ether and alkalis, [ CHEMISTRY.
and the colour of each when evaporated in 2 pure condition.
255, The most recent and complete analysis 6f stick-lac has been Tsehirch and
analysis.

made by A. Tschirch and A, Farner (Arch. Pharm, 1899, 337,
35). The proportion in which the chief constituents exist is shown
inthe following table :—

. Ether insoluble . 6;
Pure resin . 745 {l‘.lher soluble .+ 3‘5s
E\o}ounng matter , 65  Schmdt’s laccaic acid,
Vax

. . . 6o
Residue » o+ . 95 Sand, wood, insect
Temains, etc,
Moisture . s 35
Icoo

236. The resinous principles were minutely examined during the
course of this investigation,  After the removal of the wax by means
of hght petroleum, and that of the red colouring maiter with hot
water, the resin was dissolved 1n hot alcohol, and filtered into water.
The purified resin formed a bulky, amorphous, light-brown powder,
devord of acid properties, The portion insoluble in ether yielded
aleurttic acid and resino-tannol, which might be regarded as the
resino-tannol salt of aleuritic acid. Stick-lac in this respect resem-
bles amber in the fact that 113 resin contains fatty acids; all other
resins, such as colophony, contain only aromatic acids, The onigi-
nal lac resin soluble in ether afforded a substance named erythrolac-
cin. This body is of a fine yellow colour, crystallises 1 golden-
yellow spangles, sublimes in red needles, and 1s seluble in alcokol,
ether, benzol, toluol and with a golder-yellow colour;
1n alkaline solutions it assumes a fine violet colour.

257. In the process of manufacturing stick-lac into seed-lac, the
woody impurties and a large portion of the soluble colounng
matter are removed, the former by beating and silting, and the
latter by \\sshmg in a current of water. ‘The proportion of resinous
matter q is dtoa iderable extent. In the
next stage of the process where the seed lac is melted and strained
while hot through canvas bags, further punfication ensues, and the
sesinous matter 15 converted into the form of button or shellac, as
required by the manufacturer,

258. The :omposmex\ of the three chief commercial forms of fac

igin ively rep d in the following table of analyses made by

C. 1491-I51T.
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Comparative
analyses

riments
with Assam
sample,

l

decreases and the resin increases in the finished article .—

Stick. Seed. Shellac,

Resin . . . 680 885 w9
Colourmg maner . .« 100 25 5
Wax . . « 6o 45 40
Gluten . . . .« 55 20 28
Impurities . . 10§ 25 18
100'0 1000 1000

—— — —_—

259. To further 11} the duff in the position of lac

grain, prepared by breaking up, sifting and washing the crude lac,
a series of six samples of Assam sced and dust were submuted for
analysis by a firm of manufacturers near Calcutra. It was desirable
1o know what proportions of dye and impurities were present in
each sample. It had been found by experience that the smallest
grain produced the darkest lac, and it was suspected that the larger
grawns contained very few substances besides pure lac and lac-dye,
while the smaller partic d more us matter,

260. The specimens forwazded for analysis had the following dis-
unctive labels .—

1. Assam Large Seed Lac . o (11777-3).
2. Assam Clean Lac (noz washed) . . (11777-3)
3. Assam Small Seed Lac  « . . . (11777-4)0
4 Khood (not washed) « (12001).
5 Dust, Sifted from Snck Lac (not washed) » {12090).
6 Gaud {refuse after washing) . . {12090-2).

261, The resinous matters in these samples were extracted by
means of alcohol, dried in a water-bath, and weighed. The dry
insoluble residue was washed with hot water and agamn weighed, and
the balance was estimated as colouring matter, The ash and moisture
determinations were made on the original products. The following
figures were thus arnved at

Resn. | Colounng | Insoluble Ash. Water.
matter, matter,

LN . [35.4 o5 49 o5 26
2 . . . 847 15 76 1t 31!
3 . - . 937 o4 35 o3 22
4 720 34 175 33 38,
S . . . 563 92 211 94 41
6 . N . 560 49 307 20 58

262. The samples of lac were arranged in the above order, accord,
ing t0 the size of the graing. Tt will be seen that the specimen most free
C. 1491-1511.
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from impurities is that labelled ¢ Assam Small Seed Lac.” Proceed-
ing down the hst, the p ge of resin d and the mnsolubl
albuminous matter, the chief deleterions ingredient, gradually nises in
proportion, It might be noticed also that the specimens of seed lac
retain less moisture and ash than the inferior small-grained samples.

263. The colouring matter of these lacs was removed by employ-
ing hot water, but a small additional gquantity of red pigment 15
separated by treating the washed residue with an alkaline solution,
Alkalis remove a derable amount of alb from the nsect
or puparial remains, so that this method would be unsuitable for
determining the colouring matter in analysis. On the other hand, a
small amount of alkaline carbonate is advantageous in the removal
of col g matter in f of seed lac. The Native work-
men are in the habit of using sajjiemes’ or 1mpure carbonate of
so0da for this purpose, the proportions being 3 chuttacks per maund of
seed Jac.  Used in these proportions and exposed to the sun, the lac
becomes partially bleached. Caustic soda, even in dilute solution,
attacks and partially dissolves the resics in seed lac, and if the
solution is at all d, it entirely dissolves it, The caustic
alkali also renders the lac resm less soluable in spirit and make
ithard and tough so as to unfit 1t for successful shellac-manufacture.

264. Properties of Lac Resin—Lac resin has a speaific grawity of
1°139. It is soluble in dilute hydrochlonicand acetic, but not in sul-
phunc acid.  With the aid of heat 1t dissolves readily in a solouon of
borax. It combines with canstic potash, soda and ammonia, with
a reddish-brown colour. It is also soluble in solutions of the
carbonated alkalis; by passing chlorine gas in excess through the
dark-coloured liquid, the lac resin becomes bleached and 1s preci-
pitated in a colourless state, Lac bleached 1n this manner must be
thoroughly washed in water and should be kept under water to pre-
vent it becoming discoloured. When dried, it gives an excellent
white varnish, particularly with the addition of mastic and a little
turpentine.

265. A solution of lac resin in carbonated or caustic alkali may
be precipitated by the addition of an acid, but the lac appears to
undergo some physical alteration by contract with the alkall which
renders it itable for shellac ¢ . The d lac1s
tough and dark 1n colour, and does not admit of being stretched out
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266. In 1843 letters patent were obtained in England by Mr. George
Evang for treating the several sorts of crude lacs by a chemical

method to convert them into the more usefal and saleable sheilac of

commerce. The native method was quite unsuitable at home where

labaur is expensive and the habits of the people so widely different,

and the absence of the smooth-surfaced, supple and moist plantain

D

The method con-

sisted in dissolving the lac in an alkaline solutionnnd subsequently
decomposing it with sulphuric acid ; this left the lac in ¢ faitly pure
'state differing in some of its qualities according to the material from
which it was made, The plan succeeded for a short time and con-
siderable quantities were sold in the London market, but regular
supplies failing from India, and never being uniform in properties,

and the factory was soon closed
of the scheme, (See fournal

of the Agri-Horticuitural Ssciety of India, Vol. X, Pt. L, fan. 185y

267. Adulleration of Shellac.—~The most nsual adolierant of
shellac is pine resin or sosin, which, on account of many of its pro-
perties being similar, is difficult to detect. An experienced dealer
‘may recognise the odour of rosin by breakmg the sample in the palm
of the hand, but the proportion can only be estimated by the uvse of

Ether and petroleum ether dissolve rosin completely, while they

268, Dr. Jullus Wiesner has suggested a process for separating
these substances tased on the difference of their densities, A solu-
tion of common salt or sugar is made up to the density of 1'08 to 1°09
at 15°C ; resin floats, while shellac falls to the bottom of such
a liquid, The sample is finely powdered and shaken briskly with
the solution, which is then allowed to stand for some time, The
liquid along with the floating resin is decanted, and the deposited
shellac is washed and weighed to ascertain the proportion in the

pts have often been made to

bleach shellac and remedy 1he objectionable colour. Chlorine is often

258 The Agriceltural
TACHARDIA
lacca.
CHEMISTRY.
Chemieal
preparation
of shellac.
leaf is an i ble barrier to its
difficulties arose in the %
ata iderable loss to the
o June 1859, pages 50-53.
Adulteration
with rosin
solvents or by taking the specific gravity.
have only a partially solvent action upon lac.
Tetermina
tion of
impurity
ixture.
1 Bleachi
B,:::}‘s‘:}‘ 269. g of Shellac—Att
used for this purpose.

C. 1401-1511.

The lac is dissolved in & weak alkaline fye
and & current of chlorine pissed through the sofution. The gas,
huwever, acts very energencally and often so modifies the resinous
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matter that it becomes almost insoluble in alcohol. Moreover, | CHEMISTRY.
great trouble is experienced in removing all the chlorine, even
after repeated washing with water.

o 1. Willstein’s Process.— 500 patts of chloride of lime are mixed
with 2,000 parts of water, and a solution of 500 parts of carbonate
of potash in 1,500 parts of water is run in s0 long as a precipitate is
formed. Into the filtered hqud there is run, a lttle at a time, a
solution of 500 parts of orange shellac 1n 2,c00 parts of alcohol of
go per cent  Itis stured and allowed to stand in the sunlight for
half an hour to an hour. The liquid contaiving the resm isthen
ron into dilute (1°5) hydrochlonc acid, and when precipitated, is
washed with water until free from acid,

2. Another dethod.—The above method is cosily owing 1o the use
of alcohol. 40 parts of shellac are heated with a solution of 10 parts
of carbonate of soda in 150 parts of water until completely dissolved.
To the decanted clear solution is added 40 parts of chloride of
lime in 40 parts of water; the whole s left to stand for 24 hours,
and then the resin is precipitated by hydrochloric actd as above,

3. Alkaline Method withous Chlorine.—~The shellac 1s added in
small quantities ta a dilute solution of boiling soda by takiag cate not
to make a fresh addition until the previous lot has been dissolved.
stopping short when there is a slight excess of free soda. The whole
is boiled for a few moments with constant stirring, and then allowed

.to cool, The wax, which selidifies on the sutface, is removed, and
the clear ligwid is treated with hydrochloric acid, as before. The
product 15 not perfectly free of colouring matter,

4. Elsner’s Method.—Animal charcoal is used in this methad, an
article which bleaches the resin without altering it. A quantity of

ined ammal ch 1 1s added to the alcoholic solution
sufficient to make a flnd paste, and the whole is exposed to sunlight
for several days, taking care, however, that the temperature is not too
bigh. When the solution is sufficiently bleached, the whole is thrown
on to a filter, and the filtrate 15 evaporated. The product 1s remark-
ably pure, but the process is costly,

5. Sulphurous Aeid Method.—It has been further proposed to
dissolve the shellac m alkaline Iye and to neutralise it afterwards
with a current of sulphurous acid, which precipitates the bleached
shellac, (From “The Alanufacture of Varmshes, Ol Crushing,
Refimng and Borling,” by Ach, Livache),

C. 1491-1511,
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Lac dye.

270, “ Lac Dye.—The dye in the ordinary conrse of manufacture
is washed away as a red liquid woen the stick or seed-lac is broken
and cleaned 1n a current of water. The liquid is allowed to run into
vats, a certain amount of lime is added to precipitate the colouning
matter, the deposit ts then pressed, cut inte cakes, and dried.” This
is the usual method of prepanng the dye in India, although other
devices are Tecorded in older works. In Grooke's * Hand-book of
Dyeing ” 1t 1s stated that the liquid, *after filtration through coarse

. Compastiion
oitye.

Laceale acld

canvas, is evap! d in pans placed on a charcoal fire, or left to spon~
taneons evaporation by the sun’s rays in shallow earthenware vessels.”
This information is obtained from an Indian source, probably from
Baden-Powelt's *Punjab Preducts.” In Spon’s *Encyclopedia
of Manafactures,” it is asserted that the filtered liquot is treated with
boiling alum water and run inio sethng tanks to deposit the
colounng matter. Here the formation of a “ lake ” is contemplated,
but lime, and not alum, is ordinarily used as the precipitating
agent. Messrs. Brooke, Slmpson and Spiller introduced into
commerce some years ago a lac-dye superior to that imperted from
India. Ther improvement consisted 1n treating the stick-lac with
weak ammonia, and adding to this solution chloride of tin, whena
fine red inscluble matter is formed and precipitated. This prepara-
tion is chiefly applied for dyeing woollen fabrics scatlet ; 2 to 3 pans
produce the same effect as 1 part of cochineal.

371, Corpesition of the Dye.~The dark purplish cakes of lac-dye
are sold in squares of 2 inches (52 millimetres) by § inch (13 milli-
metres). These cakes consist of 1o 1013 per cent. of actual dye,
9 to 11 per cent. of moisture, 15 to 18 per cent. of muneral
constituents, and 57 to 68 per cent, of organic matter,

272. The dye wasexamined by Or. E. Schmidt in 1887, who
sepatated the colouring matter in a crystalline condition, and pamed
it laccaic acid. This substance crystallises in thembic plates of &
yellowish-red colour, soluble in alcohols, acetone, and acetic acid.
Alkahs produce with it a charactenstic red colouratian,

In many of its chemical properties and its absorption spectrum
laccaic acid sesembles carminic acid, the actne colounmg principle
of the cochineal snsect {Coccus cacti).

273. The following account by Dr. Normandy descrbes the appli-
catfon of lac-dye in England 1

* The cakes of lac-dye imported from India, stamped with pecn-
Yiar marks to designate the diflerent manufacturers (#he $er? DT, the

C. 1491-1511,
{ 120 )



Ledger.

301t

Chemistry) Lac Industries. (D. Hocper)

TACHARDIA

lacea.

second JMCR, the third CE), are now employed 1n England for dye-
ing scarlet cloth, and are found to yield an equally bnlliant colour.
When the lac-dye was first introduced, sulphuric acid was the
solvent applied to the pulverised cakes, but as muriatic (hydrochloric)
acid has been found to answer, 1t has to a great extent supplanted
it. A good sofpent (No. 1) for this dye-stuff may be prepared by
dissolving 3 pounds of tin in 60 pounds of muniatic acid, of specific
gravity 119, The proper mordan/ for the cloth is made by mixing
27 pounds of muriatic acid of sp. gr. 117, with 1% pounds of mitric
acid of 119 putting this mixture into a salt-glazed stone bottle,
and adding to it in small bits at a time, gramn tin, tiil 4 pounds be
dissolved, This solution (No. 2) may be used within twelve hours
after it 15 made, provided it has become cold and clear. For dyeing
three quarters of a pint of the golvent No 1 s to be poured upon
each pound of the pulverised lac-dye, and allowed to digest upon it
for six bours. The cloth, before being subjected to the dye-bath,
must be scoured in the mill with fuller’s earth. To dye 100 pounds
of pelisse cloth, a tin or botler of 300 gallons capacity should be
filled nearly brimful with water, and a fire kindled under st. When-
ever the temperature sisesto 150° Fahr,, a handful of bran and half
& pint of the solution of tin (No. 2) are to be introduced. The froth
which rises as 1t approaches ebull must be sk d off; and
when the liquor botls, 10} pounds of lac-dye, previously mixed with 7
pints of the solvent No. 1, and 31 pounds of solution of tn No. 2,
must be pouredin,  An instant afterwards, 104 pounds of tartar, and
4 pounds of ground sumach, both tied up i alinen bag, are to be
suspended in the bothng bath ‘or five minutes  The fire being now
withdrawn, 20 gallons of cold water with 1¢ pints of solut:on of tin
bemg poured into the bath, the cloth 15 to be immersed in 1, moved
about rapidly during 10 minutes, the fire 1s then to be rekimdled
and the cloth rinsed more slowly through the bath, which must be
made to boil as quickly as possible, and maintained at that pitch
for an hour. The cloth is to be next washed 1n the river, and lastly,
with water only, in the fulling mill, The above proportions of the
ingredients produce a brithant scarlet tint, with a shghtly purple east.
Ii 2 more orange bue be wanted, white Florence argal may be used
nstead of tartar, and some more sumach. Lac-dye may be subst-
tuted for cochineal in the orange-scarlets.

274 * To determine the ttnctonal power of lac dye by companson,

with proved samples, a dye-bath 15 prepared as follows :—s3 grains of
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argal 20 grains of flannel or white cloth, 5 grains of lac-dye, § grains
of chlonde of tin, T quart of water. Heat the water to the boiling
point in 2 tin or china vessel; add thereto theargal, and then the piece
of cloth or flannel, Weigh off § grains of the lac-dye and pulverise it
in a wedgewood mortar, with the 5 grains by measure of chloride of
tin,and pour the whole mto the hot liquor containing the clath, taking
care to rinse the mortar vith a little of the hot liquor ; keep the whole
boiling for about haif an hour, stirring the cloth or flannel about witha
glass rod ; then withdraw the cloth, wash and dry it for comparison.”

275. “The Handbook of Dyeing” by W. Crookes (page 92)
contains the following process for dyeing scarlet with lac-dye :— For
100 pounds of flannel or yarn boal in water for fifteen minutes 2¢lbs.
of lac-dye, 15 Ibs. of mumate of 1in, 5 Ibs. of tartar, 3 1b. of flavine
(the quantity may be vanied according to required shade), 1 Ib. of in
crystals, 5 Ibs. of hydrochlonc acid, cool to §70° F., and enter the
goods, boiling for one hour, rinse while hot. This 15 the faster
colour than cochineal scarlet.”

276. The following extracts from Mr. McCann's ¢ Dyes and Tans
of Bengal ” will convey some useful information regarding the use
of lac-dye in this Province as practised by native operators :—

277. *“The informatian received as to the processes of dyeing with
tac adopted by the native dyers of Bengal Is very scanty, and scarcely
admits of being presented as a connected account. Lac-dye is used
chiefly to dye woollen and silk materialsandleather. Where the cakes
of lac-dye prepared as above are employed, they are first washed and
pounded and then generally boiled in water for about an hour to give
the dye a sufficient consistence, alum and an alialf (generally potash)
being added, apparently to heightenthe colour (Midnapore). Insome
districts alom is not employed, the dye being merely boiled with sajjs
or wood ashes (Lohardaga). In Bankura the brightening of the
colour is appatently effected by boiling the dye with lime juice. In
other districts no aunliary of any kind is employed, the dje being
prepared by merely steeping the pounded lac in hot water and then
straining through 2 cloth (Jalpaiguti). Bark of shanthelang (Acacia -
Intsia ?), which is sud to be acid, is sometimes employed in
Jalpaigun to heighten the colour. The liguid obtained as above 18
sometimes allowed to rest, so that impurities may subside to the
bottorn ; the upper part is then ‘poured off and boiled again
(Midnapore). .

C. 1491-1511.
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the crude stick-lac, and not from the cakes of dye. In Maldah the
Collector reports that fof this purpose the stick-lac is ground, and
then left to soak in water for about six hours (or a whole night) in an
earthen vessel, about 12 seers of water being used for about 10 seers
of the powdered stick-lac. The quantity of water 1s given as two
maunds in another account. The lac powder s then squeezed and
rubbed with the hand and 4 or 5 tolas of sajfi-ma#f are thrown in
whilst this is going on, and the whole 1s sometimes well mixed
together by rubbing with the feet, It is then strained and the liquid
placed 1n another earthen vessel and boiled ; afterwards 15 tolas of the
strained powder of the bark of the tree, lodk (Symplocos racemosa,
Roxb.) are mixed gradually with it, and it is left to stand for a day,
The scum and froth are then skimmed off, and the liquid is strained
through a cloth and is ready for use. The liqud dye thus obtained
is called Jol. Sometimes this liqud is further mixed with hot
tamarind-water, prepared by mixing 2} or 3 seers of famarind with
1 maund of water, The proportions given are sufficient o dye 15
yards of silk, which is simply steeped in the liquid, boiled, and then
dried. The silk-dyers of Bishnupur, 1n the Bankura District, employ
& similar process for prepanng the dye directly from the stick lac,
the only differences being that the ground stick-lac is left to soak in
water for a day, and that, instead of says-mats, alum or a solution
of potash is employed. There is no mention of JodA bark, the dye
being ready for use after the boiling.
27g. “In the Meetapore Jail, Patng, where lac is used for dyeing

;rude nll’ek-

[Fermentatlo

woollen yarns, the following method of p the dye-liquid 1s
adopted .—The cake of lac is washed clean, broken into small
pieces, and then rubbed well with a small quanuty of water in a
large gumlak. Water is then added 1n large quantity to dissolve all
the lac, and fleur-paste, in the proportion of 12z chittacks to 1 seer of
the lac-cake, is then added to the liquid and the whole left in the
sun for four days, apparently to induce fermentation. It will be
found, on reference to Mr, Liotard’s Memorandum, that this addition
of flour-paste with a view to fermentation is generally adopted
throughout the whole of India where woollen materals are to be
dyed with lac. No mention of it, however, 15 made in any of the
reports from the Bengal districts except that referred to above. The |
methods of preparing the dye-infusion above detailed seem tobe used '

C. 1491-1511.
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CHEMISTRY.!  indferently, no matter what material—silk, wool, or sometimes
cotion—1s to be dyed, unless special mention is made of the
matenal,

Cleantngof ' 280. * The woollen and itk materials seem to be generally sub-

materlals.

Dyelng
a Bengal.

mutted to a preliminary cleaning and preparation for the dye before
being dipped init. The Superintendent of the Meetapore Jail, Patna.
reports that woollen yarns are prepared for the dye as follows :—1 seer
of the yarn 1s steeped in sajyi-mats for about two hours, then washed in
clean water and dried in the sun, When pecfectly dey, it is again
washed in a solution of § chittack of Zime 1n water, and then dried
again in the sun, It is then ready for the dye’ Silk to be dyed
with lzc 15 previously boiled for about 10 wminutes in an alkaline
solution, obtained generally by soaking the askes of durni plantain
leaves in water, and then steeped in a solution of alum in water
{Midnapore).

“ The silk or woollen materials are simply steeped in the dye-
infusion prepated as above foc a longer or shorter period, or some-
times boiled with it, as 1n the process adopted 1n Maldah explained
above, In some cases the material is after a time Withdrawn from
the dye and dried, and then again soaked i freshly prepared dye.
In Jalpaignri end thread is soaked in the dye for six hours, then
withdrawn and dried, and then again soaked for six hours in freshly
prepared dye.

281, * 1n the Meetapore Jail, Patna, the woollen yarn Is allawed
to remain in the dye-infusion for ten days, being turned every day.
After the tenth day the yarn is taken out and washed and boiled for
six hours in a solution of z chittacks (?) of Jedh-Bark and § chittack ()
of Auldi in 1} gallons of water. This apparently acts as 2 mor-
dant, and when the yamn is dried in the sun, it has acquired a per-
manent red colour. The foliowing account given is of the method
adopted by the Meches of the Darjecing Terai in djeing silk
thread red ;—* The thread is first mixed with a plant called amla
{Phyllanthus Emblica), these are boiled together for some time.
‘The thread is then dried and coloured with lac-dye, and next mized
with the leaves of a plant called 3hauri (Symplocos theaefolia,
D. Don), and again boiled. When dried, it is of a deep red.’

“ Lac-dye seems 1o be rarely employed in combination with other
dyes to ptodece d colours. A it of silk dyed-a
brownish pusple by irdige and lac was seceived from the Rajshahi
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Duvision, but no details of the process adopted were given, In | CHEMISTRY,
Jalpaigusi end: thread, dyed with lac as sbove without the aid of any

auxiliary, has its colour heightened by boiling it for one or two

hours in & misture of monadita (Rubia cordifolia) and bark of
(Baccaurea sapida ?,) pounded in water.”

282, Useas a Manure—The dye liquor is a nich source of nitrogen :"{;;,"}?:;
and would constitute a valuable manure for cultivated lands. The asamanure.
liquer, which evolves an intolerable odour in the factory, when eva~ |
porated to the consistence of a dry extract, 1s equal to some of the best
oil-cakes in its manural value, A portion of the nitrogen 1s present in
the form of ammonia, while the balance is combined as an albuminous
substance. It should only be necessary to draw attention to this ‘J
fact to cause agricultunsts to apply for the dye as a fertiliser.

283 ZLac-wex.—The peculiar waxy mattsr of lac 15 separated
from stick-, seed- or shell-lac by employing petroleum ether as a
solvent. On a larger Scale in the factory 1t separates on the surface
as an oily layer when seed-lac and sodium carbonate are boiled
together for some time  Lac-wax is not constant in composition since = Lae wax.
it varies according to the treatment it has undergone 1n the manufac-
ture. This wax has a yellowish grey colour, and is said to melt at
59°- 6o°. A sample of lac-wax lately supplied to the Indian !

Museum, by a local factory, had a melang pomt of 78° C and the
charactenistic odour of the raw matenal 4

284, Lac wax was the subject of an investigation by Messre. Bane- Corg};gvs:!il?n.
dikt and F. Ulzer i:n 1888, By treatment with alcoholic potash, the |
anthors were able to separate stearic, palmtic and oleic acids together
with myricyl and ceryl aleohols The wax contaned altogether about
50 per cent. of free alcohols of this nature.

This wax 1s allied to the msect wax of China secreted by Coccus
ceriferus. Chinese insect wax is used for making candles, for |
polishing furniture and leather and as a sizing for paper and cotton, |
On account of its extensive usein China and Japan it is not exported !
to Europe. The only vegetable wax which bears any resemblance
10 that secreted by species of Coccus (Tachardia), 1s the Carnauba '
wax, a natural exudation of the Corypha palm of tropical South
America, but no wax of this description has been found in India.

285, Properties of lac-wav.~—In the chemical process of punf}ing ' Properttes of
lac, alluded to on page 298, Mr. Evans obtamned about t per cent. of | lacwax
Jac-wax a&a bye.product. Tt was harder and more resinous ;hxn
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common bees-wax and possessed an agreeable aromatic odour. It
combined with parafiin, spermaceti, bees-wax, some of the resins, tallow
and animaland vegetable oils. With tallow it made excellent candles,
yielding a bright and pure light, but it gave off much smoke when
burnt by stself. Tts chief use, provided it could be obtained in quantity,
wonld be for making castings, and taking impressions of coing and
medallions. It possesses a slight degree of contractibility, it sets
rapidly, and its peculiar hardness and freedom from stickiness cause it
to quit the moald or object on which it has beern applied, Tts non-
Hability to be affected by atmospheric conditons would also render
it usefal for large seals attached to parchment documents.

286, Arsensc in Lac-Ware—~1t is well known that yellow sulphide
of arsenuc (orpitent) i used in the preparation of shel-lac, and as the
base of the yeliow and green colour of lac toys. Orpiment is an in-
soluble compound of arsenic, and even in & powdered condition way
be handled with impunity. When the toys are well Gnished by the
artisan, and the ouf has been thoteughly applied, the colouring matter
remains for any length of time in an innocuous form. A danger,
however, anses when the water-proofing or hing is imperfectly
sccomplished, and the acids of the lac resin acting on arsentcal paint
in contact with the air, prod a d position of the d
and renders & portion of it soluble in water. Some old specimens of
lac toys exhibited in the Indian Museum have shown the presence of
arsenic oxide on the application of chemical tests. It ss well to draw
attention to this fact to show that the commoner kinds of lac toy
should not be purchased as playthings for children,

CHAPTER V1.
INDUSTRIAL AND ART USES OF LAC.

287, Lacenters into the agricoltural, commercial, artistic, mana-
factoring, domestic and sacred feelingsand enterpnses of the people of
India 10 an extent hardly apprecated by the ordinary obsetver, The
existence of the poorer ities in the icultural and forest
tracts is made more tolerable through the incame derived from the
collection of the crude article, Employmenl is given to z large num-
ber of traders and . d in the produe-
tion and sale of the various grades nf the prcpued lac and lac~dye.
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288, Diversity of Indian uses.—FEvery village has its carpenters,
cart-wrights and turners, who all use lac in some form or other, either
as varnish or colour medium in the production of tables, bed-posts,
chairs, boxes, platters, carts and carages, pails, candle-sticks,
powder-boxes, pan-boxes, etc.,etc. The silver and copper smiths em-
ploy lac as & bed apon which to hammer and punch certain of their
wares or to efiect coloured ornamentations on these in imitation of
ensmelling and inlaying. The manufacturers of shields, swords and
scabbards use lac as a varnish, while the lapidanes make ther gnnd-
stones of the same material as they employ to cement blade to haft.
The potters, book-binders and makers of smoking-pipes also use lac
as a varnish 2nd sulfening matenial, Painted pottery may be said
to have attained a definite position 1n Sasseram in Bengal, Gonda and
Lucknow, in Oudh and Peshawar, m the Panjab, and in these instances
lac varnish 15 used to fix the colours. Occasionally coloured lac
Is directly applied to pottery and patterns are elaborated upon it by
etching (as for example at Kotah) in & manner shortly to be descibed
in connection with tumery. The jewellers load therr hollow gold
and silver ornaments or fx the stones in jewellery with the same
substance. The makers of humbler personal ornaments, prepare
the churis (bracelets) of the poorer classes of lac and cleverly

(through the same material) cause s surface dressing of tin to

assume the effect of gold. The dyers and tanners employ lac :n

the production of some of the more brilliant shades of red and purple

given to silken and woollen fabrics or to skins and hides, The
1

of Ttural and industrial 1mp utilise lac as the
chief means of as, for ple, with milk-churns,
shuttles, spools, bobbins, spi and weaving appli ete, etc,

Lac-dye figures as a cosmetic, since it s often wsed to stan the
soles of the feet and the palms of the hands of Hindu Jadies. Lasily,
i the hands of the toy-maker lac is supreme. All sorts of toys are
coloured by it, such as playing-cards, tops, nests of boresand sets
of wooden tea dishes, etc, while marbles, pens, sealng-wax, k-
botles, imitation flowers and fruits, etc., etc, are entirely made of it.
289. European Uses.—In a word the Indian uses of lac areas
and d as ns possibilities of future European
development are great. Already it finds a by no means humble
position in the commerce of Europe and America. Itis extenshely

used as a vagnish and pebish for furniure and metal; e a stiffening
C. 1491-1511.
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material for hats; as an ingredient in Lthographic ink, and as
sealing-wax,

2g0. Andiguity of the Art,—Lac is perhaps one of the mostancient
and most widely known materials employed in wood and metaf
ornamentation. Certain towns of India have from the most ancient
historic times been famous for the rich blending of colours, the depth
of tone and the fine polish whith their turners (Kharadis) have been,
and are still, able to impart.

291, Lac versus Lacquer.—It seems desirable that a distinction
should be here made between lac-turnery and the class of goods
commonly known as lacquer (Jacker as it formerly and perhaps more
correctly was expressed). By modem usage the latter term has come
to be applied to varnishes mostly of vegerable origim, applied by a
brush in @ liguid condition, the articles being coated at the same time
with mud, dust or other sub and repeatedly painted with the
varmsh and robbed down again and again until the degree of palish
and thickness of coating desired has been attained, ILac ornamenta-
tion, on the other hand, 1s produced from an fnsec resin and is apphed
in a solid form, the heat generated by friction being the agent of its
uniform distnbation, .

292, The art of lacquering has been carried to a high state of
perfection in China and Japan. In Burma (Prome), South India
(Karnul), Hyderabad (Raichur), Rajputana (Tonk, Bikaner, etc.)
and in Kashmir, forms of {acquering are also practised, but these are
essentially different {a materisl, manipulation and art feeling from
the Jac orpamentation, The lacquer of India jsin fact much more
closely retated to that of China and Japan than to the lac.turnery
which isthe subject of the present paper. Indewan lacquer has, therefore,
been reserved for a future issue in this publication. Butit may be
added that of course there are lac varnishes—preparations of lac dis«
solved in-spirits of wine for the most part— that would come to
approximate very closely to the lacquers indicated, so that the distinc.
tion into lac-tumnery and lacquer-ware while conventent and useful is
not a logical separation. The present article will indicate briefly the
chief varnishes used in Indt of which lac may be regarded as the
chief ingredient.

I.~LAC-WARE OR LAC-TURNERY.
293. With these introductory remarks it may now te convenient
10 indicste some of the more stukung examples, in manipulation and
C. 1491.1511,
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style, of lac ornamentation practised in India. I would here explan | LAC-WARE
that for all the finer classes of lac-turnery only the purest forms of | TUBNERY.
shell-lac are employed. The inferior qualities of lac find their place
in the other industnes for which lac 1s a necessity. It would aso
appear that certain results can alone be attained with a particular
timber or when a certain combination of colours has been employed
Hence it follows that a study of the timbers and of the pigments is
essential to the full appreciation of the art of lac-turnery. I propose,
however, to indicate the chief types of that art first and to revert to
the question of the timbers and pigments later on. There may be
said to be the following styles of lac-turnery :— :

« 294. Class 1.—Plain O An article ded to | Plain Orna-

mentation.

be ornamented with lac 1s first turned to the desired shape and pohished
with a fine powder made from broken pottery. This polishing has
the effett of filing up the pores. Should cracks or joints exist, these
are plugged up with wood, inferior lac or other maternls, and at the
same time pieces of cloth are often glued across such imperfections
Articles so treated are subsequently coated repeatedly with a prepa-
ration of glue and pottery dust. They are polished after each coaung
with 2 sort of chisel made from the leaf-stalk of 2 palm  All the
imperfections and joints are thus made to disappear completely and
a smooth and umform surface is produced. If no cracks or imper-
fections exist in the wood, the article, after betng turned to the
desired shape and polished with pottery dust, is directly coated with
the colour. For this purpose the KZarads (or turner) takes a stick
of coloured lac (a datff as 1t is techmically called) and presses this
agamst the prepared arucle while it revolves on the lathe, The heat
generated by friction melts the lac and causes it to adhere to the
revolving object. By means of the wooden chise! the lac 1s sull
further distributed. The arucle 1s lastly pohshed by a cloth rag,
moistened in sesamum or hinseed ol And a pecubarity of this
oil-produced pohsh 1s that it is not subject to tamnish or to rub
off, hence 1t effectnally protects the lac from atmospheric in-
fluences,

295, The art of plain lac ornamentation is practised all over India,
especially in the preparation of wooden toys, bed-posts, pan-leaf-
boxes, etc. The better resnlts attained are for the most part due to
several lagers of colour and polish having been imparted, the one on
the top of the other.

C. 1491-1511,
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material for hats; as an ingredient in lithographic ink, and as
sealing-wax.

290. Antiguity of the Art.~Lacis perhaps one of the mostancient
and most widely known materials employed in wood and metal
ormamentation. Certain towns of Indra have from the most ancient
historic times been famous for the nch blending of colours, the depth
of tone and the fine polish which their turners (Kharadis) have been,
and are still, able to impart.

291, Lac versus Lacquer.~It seems desirable that 2 distinction
should be here made between lac-turnery and the class of goods
commonly known as lacquer (lacker as it formerly and perhaps more
correctly was expressed). By modern usage the latter term has come
to be applied to varnishes mostly of vegeradle origin, applied by a
brush in a liguid condition, the articles being coated at the same time
with mud, dust or other sub! and dly painted with the
varnish and rubbed down again and again \mul the degree of polish
and thickness of coating desired has been attained. Lac ornamenta-
tion, on the other hand, 15 produced from an snsect resin and is applied
in a solid form, the heat generated by friction being the agent of its
uniform distribation.

292, The art of lacquering has been carried to a bigh state of
perfection in China and Japan. In Burma (Prome), South India
(Karnul), Hyderabad (Raichur), Rajputana (Tonk, Bikaner, etc.)
and in Kashmir, forms of lacquering are also practised, but these are
essentially different in material, manipulation and art feeling from
the lac orpamentation. The lacquer of India isin fact much more
closely related to that of China and Japan than to the lac-turnery
which is the subject of the present paper, Indian lacquer has, therefore,
been reserved for a future 1ssue in this publication. But it may be
added that of course there are lac varmshes—preparations of lac dis-
solved in-spirits of wine for the most part— that would come to
approximate very closely to the lacquers indicated, so that the distine-
tion into lac-tamery and lacq; while ient and useful is

not a logical separation. The present atticle will indicate briefly the
chief varnishes used in Indua of which lac may be regarded as the
chief ingredient.

L.—~LAC-WARE OR LAC-TURNERY.
293. With these introductory remarks it may now te convenient
1o indicate some of the mote struiking examples, in manipulakion and

C. 1491.1511.
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style, of lac ornamentation practised in India. I would here explun | LACWARE
that for all the finer classes of lac-turnery only the purest forms of | TURNERY
shell-lac are employed. The inferior qualities of lac find their place
in the other industries for which lac is a necessity. It would also
appear that certain results can alope be attained with a particular
timber or when a certain combination of colours has been employed
Hence 1t follows that & study of the timbers and of the pigments 15
essential to the full appreciation of the art of lac-turnery I propose,
however, to indicate the chief types of that art first and to revert to
the question of the timbers and pigments later on. There may be "
said to be the following styles of lac-turnery :—~— ’

. 204, Class 1.—Plain Or An article | ded to | Plain Orna-
be ornamented with lac is first turned to the desired shape and polished mentation-
with a fine powder made from broken pottery, This polishing has
the effett of flling up the pores. Should cracks or joints ewust, these
are plugged up with wood, inferior lac or other materls, and at the
same time pieces of cloth are often glued across such imperfections.
Anticles so treated are subsequently coated repeated'y with a prepa-
ration of glue and pottery dust. They are pohshed after each coating
with a sort of chisel made from the leaf-stalk of a palm  All the
imperfections and joints are thus made to disappear completely and
a smooth and uniform surface is produced. 1f no cracks or imper-
fections exist in the woad, the article, after being turmed to the
desired shape and polished with pottery dust, 1s directly coated wuh
the colour.  For this purpose the K'4arad: (or turner) takes a stick
of coloured lac (a das/i as 1t 1s techmeally called) and presses this
against the prepared ariicle while it revolies on the lathe. The heat
generated by friction melts the lac and causes it to adhere 1o the |
revolving object. By means of the wooden chisel the lac 1s sull
further distnbuted. The arucle 15 lastly pohished by a cloth rag,
moistened in sesamum or hinseed o, And a peculanty of this
oil-produced polish is that 1t is not subject to tarmsh or to rub
off, hence it effectually protects the lac from atmosphenic in-
fluences,

295, The art of plain lac ornamentation is practised all over India,
especially in the preparation of wooden toys, bed-posts, pan-leaf-
boxes, etc. The better results attained are for the most part dve to
several layers of colour and polish having been imparted, the onc on
the top of the other,

|
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296, With practically the one exception, 7z, indigo, all the other
colouring ingredients employed in the facture of lac ldartis
are minerals, such as orpiment, sulphur, white-lead, red-mercury
{vermillion), Prussian-blue, lamp-black, etc, etc. Lac.dje s,
however, sometimes used, and in the inferior and modemn pro-~
ductions aniline dyes are unfortunately now-a-days extensively
employed.

297. Class 2—Abré or Cloud Tork —The turnery after being
pohished or glued and polished in the ordinary way (Class 1) has a
coating of yellow lac applied all over. The cperator then takes in
his hand specially prepared Zaui of red or orange colour. Thisis
exceptionally hard, round, sharply pointed and not thicker than a
lead pencil. In some cases the pigments used in colouring these
hard fat/is would appear to have-been dissoived in off a fact often
claimed as a special feature in their production. By allowing the
hard dafsis to tremble in the hand and to thus touch the revolving
object interruptedly, numercus wregulaly shaped spots of vanous
sizes are mmparted. By next using a black basti of the commoner
large flat shape and soft texture, black borders are communicated
to the red spots. The temammg interspaces are lastly filled
up by means of a white Zasi also of soft texture, But any
number of colours may be used, the isolated spots being first
imparted by specially prepared hard and sharply pointed round
battis, i

By various modifications of the process thus briefly indicated are
produced the pleasing cloud effects that have given origin to the name
Abry for this class of lac omamentation. It is practised afl over
India, but seems to be carried to the greatest perfection in Hosbiar-
pur in the Panjab, and in Bombay and Smd the art is carried toa
high proficiency. In Bengal the spots first imparted are larger, more
clongated and less artistic than in Hoshiarpur and the black fimbnia-
tion is never practised.

299. From Marara comes another form of Abri-work, A mixture
of ol and water placed on the surface of the first coat makes a
* watered” cloud-pattern where appli of a water Jaffi only
takes i part. The opaque water colours—ochre or green with a black
border—are often made to overlie 2 transparent polished oil-colour,
Modilied, thus method gives spots, the water being placed in drops
to form a pattern,

C. 1491-1511.
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Copy of the letter No, 3325, dated the 23rd July 1596, from the Collector of | TURNERY,
Heidrabed, Sind, Haidrabad, Sind
- . . (Haldrabad),
300. “With reference to correspondence ending with your | Lacwork
letter No, 2097—170 of the 1cth instant, on the subject of lac- H&ﬁ,‘ﬁ’,‘:?,?d
strict.

;)umery, I have the honour to subjomn the particulars asked for
ou.

Gt 1 send herewith a packet containing 6 circular boxes, illustrating

the various stages of the simplest form of manufacture. The

smallest box (marked 1} illustrates the elementary stage and shews

a piece of wood roughly hewn into a box by means of the carpen-

ters’ adze.' The wood 1s first cut and formed into a block resembling

»rical and the lower circular |-

lathe and smoothed with a
., s, each of which is hollowed
out by means of an instrument, called in Sindhi, Backs (a *turner’s
pont’ for hollowing with). Box No. z among the specimens
i the stage of manufacture at which it is generally ready for
colounng. This 1s done by applying the yellow colour by pressing a
stick of coloured lac agamst the article while on the lathe, thus
making box No 3. Next comes the process of putting drops of
lac on the upper surface of the article as illustrated by box No. 4.
Red eolour is then applied, see No. 5, and after 1t is dry, the article 1s
placed on the lathe and smoothed by means of an instrument, called
Khujan (akind of fle). A lmle ol is next applied. This gives the
colour 2 sort of briliancy which 15 further enhanced by pressing a
piece of rag against the article while it is revolving on the lathe.
See box No.'6.

301, Class 3.—Atishi or Iire Work.—The peculuarity of this
style may be said to be that, after the article has been carefully prepared
and polished with pottery-dust, it receives a coating of finely divided
un made into a paste with glue, the coating being either umform
or made up of a mulntude of minute dots after the fashion ofthe 43¢
work (Class 17). Over the top of the tin, red or vellow lac is next
applied, with the result that the object obtains a rich fiery or golden
glow. It is then polished on the lathe by means of a shell, hnaws g¢
the mokra ; this communicates so much heat that the lac bccumfs!
mose transparent than is the case in the other methods of lac u1p..
mentation.

30z Aftskias largely practised n Hoshiarpur, Jampur nd Suay
Ghazi Kban, in the Panjab. Without exacily manifesting the Susy
glox, thelac toys and boxes of Indergath, n Rajputans, gt it
Podanur in Madras, exiubit 2 depth of colous and putiy oty
that approaches closely to the Asishi style,

C. 14meess
oy 1o,
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A TARE At Marara, A¥ri work of the type described over a sheet of un-forl
TUANERY. }  laid on the wood produces 2 very pleasing effect, the ground colour

Nakshi worl

%

made transparent, allows of the reflection of light from the tin below
and the clouds lie opaque on it.

303. Class 4.—~Nakshi (or Pattern) Work—Of this style
there are two well-marked sect’ons.

(Section 4.)—Oiled and Seraped Nakshi,—An example of Asishi-
ware {Class IIT) polshed with p1pa (brick-powder) and with
mustard oil, has patterns, floral desigus, or hunting scenes, etc,, etc,
subsequently warked on the surface. This is accomplished by
scraping off lines loops, or patches of the polished and oil-varmshed
surface and then applying a soft flat dasi as the article revolves on
the lathe. The portions scraped off receive the new colour, but none
of the interveming oil-varnished spaces do so. The object is agam
polished and oil varnished all over and further portions scraped off
when these in turn are given the next colour that may be desred,
This is repeated time after ume until the floral and other designs or
pictures have every outhne and detal of colouring imparted to
them.

Ths art attams us ighest perfection m Hoshiarpur in the Panjab,
but 15 less skilfully practised i other distncts Such as at Bagn
and Sojat of Marwar m Rajputana,

304. Rao Bahadur P. Sukdev Prashad, Judicial Secretary to “the
Masaheb Ala of Marwar, describes a beautiful modification of scraped
Nakshi. He lays special stress on the fact that certain coloured Sassis
{or lac sticks) have been prepared with oil, others with water. 4
bed-post coated with a red oil-prepared $aff has numerous straight
parallel lines thinch apart scraped off certain portions. By mcans
of a yellow water dafte then become lines of yellow or other colours
on the red back ground. The bed-post is next made to resolve rapidly
on the lathe and a rag of cloth moistened in oilis finmly pressed
agamst the lined portion. The heat generated melts the coatings of
lac and drags the lines mto beauniful wavey courses.

305. A special reference was made to Haidrabad, Sind, in
order to procure information regarding the lac-turnery for which
it used Yo be famous, iz, that with pamted hunung scenes.
That parenlar branch of lhe industry may be found described on
page 316.

The following passages from letters received would appear

C. 1491-1511,
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to allude to scraped Nakshi and are accordingly given in this | L% ARE
place ‘— TURNERY.

Extract from letter No 816, dated the 2nd March 1897, from the Collector of
Haidrabad, Sind.

306 “Inreply to your letter No. 2400—170, dated 6th August
1896, I have the honour to forward copy of a letter to my address from
the Assistant Collector, Hala, * in which that officer gives a further
account of the mdustry in lac and lac toys, and trast that it will prove
to be what you require

*The colouring of animals and flowers is also not very accurately
descibed by the Assistant Collector, The workman digs out
the pattern or figure which he wishes to mike upon the wood after
the surrounding back ground has been coloured. He then apphes to
the whole block the colour which he wishes to five to the flower, for|
instance, having laid on this colour sufficiently thickly, he scrapes 1t |
off again unul the original colownng of the back ground once more
appears  The colour which has been given to the flower and which
has sunk in below the surface of the back ground remarns. The‘
process of sinkingn colour and then smoothing 1t down can be
repeated indefinitely.”

Process of deseribing figures and circles on the work )

307. " After the wood h1s been brought 1o the stage, when A%ur- | Figures -ng
ehan 18 used the process of scraping with 1t 15 dispensed with | €Feles Work.
and it is smoothed with the palm bark, then with an istrument
"called Racki (an 1ron bar about 10 inches long, 1 mch thick and
pornted at both ends) and & compass, figures, and circles are described
with thechand on the toys, etc., which are then afan placed on the
lathe, smoothed with the bark and K4wrckan oled and cleansed with |
a rag finally coloured and the colours sticking into the cavities created |
in the pracess of scraping the figures.”

308 (Section B )—Etched Nakshi —In this class of turnery the‘ Etched
object is coated with first one colour, then on the top a second, a third | )
or & fourth, uniformly all over The Jastis employed are for the most
part the common soft flat kind, The first colour i3 usnally yellow,f
the next red, followed by green and last of 2ll by black; but of

. course any assortment or number of colours may be imparted layer
upon layer, the one on the top of the other.

With  fine chisel or style the lac-coated surface is now scratched,
the hand being made to move hightly or 1o press heavily as may be
necessary to bring out the colour required from the numerous layers
beneath the surface. In this way, upon a black back-ground, yellow

* Passage from the Assistant Coliector of Hala's Repost alluded to above.
C. 1491-1511,
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LAGWARE | stems and leaf-stalks, green leaves and redflowers with yellow or
TURNERY. | parti-coloured veins and shadings may be elaborated,

305 In Pak-Pattan and Montgomery the floral designs usually
produced, manifest a softening and blending of the colours that
bespeak great skill and delicacy of touch In Ferozpur the fern-
like ornamentation assumes a geometric arrangement of spaces.
In Dera Ismail Khan ivory bottons or discs are given as centres for
an elaborate and minute fioral pattern. In Sahiwal of Shahpur in
the Panjab a bold open style of this art is practised in which two
colours only are as a rule employed  The surface colour is usually
a dull biack and the etched pattern is in the second colour, o4z, red,
yellow or green. The design has a strong Greek feeling and is
perhaps the more artistic becaunse less elaborate than the style of
Pak-Pattan, Montgomery, Ferozpur and Dera Ismail Khan. In
Jaipur hunting scenes are cleverly etched in which the shading and
colouring of the figures is attained through the varjing degree of
Ppressure given to the chisel,
310 In Agra two colours only are as a rule used, red and white,
black and white, etc, the lighter colour bemg underneath, so that the
pattern shows up somewhat severely. The patternis mainly floral the
colouring or shading of the petals being brought about by parallel lines.
In Indergarh and Gainta towns of the Kohat State in Rajputana, tno
very distinct schools of this class of lac-turnery exist. The Indergarh
style may be said‘to be characterised by great depth and purity of
colour with 2 boldness and sharpness of design that is very charming.
As a rule four colours are employed, the petals of the stellate flowers
etched out being parti-coloured. Gainta, on the otherhand, is strongly
aboriginal. Alternate bands have either a green or 2 yellow pinnately
floral design with spirally formed flowers elaborated on a dull black
back-ground. Brighter colours seem never to be resorted to and
the patterns closely approximate to the cross-stitch embroidery of the
wild hill tribes of Rajputana. Some work from Marwara hasa
similarity of patter.
3tt. Throughout India the art of lac-ctching is known and prac-
tised, the designs varying with the art instincts and religious feelings of
the people.  Usually it1s only resorted to for the illumination of small
portions, suchas the borders, of otherwise plain lac-ornamentation.

312, The [o“owmgpassages from the writings of authors or !he
com ications of an series of g seqrresy
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may be given in anticipation of the foregoing observations regard-

{ng this art :—

Extracts from tetter No, 3630, dated the 6th June 1896, from the Collcotor

of Agra.
“In reply to your No, 369—170, dated the zist February
o R . L ©oods

o3

1

. o y is
carned on are Ferozabad, Falehbad and Agra; but m all places

except Agra city itself, the industty 1s confined to manufactunng

and colouring small toys for chiddren,

In Agra city considerable

progress has been made since 1878, so that 1n addition to toys the
artisans here prepare small boxes of different descriptions, cups,
siucers, baskets, small tables, frameworks and stands for looking-

glass
hot ¢

3.
adly

colour, or super-coated. * The article is then “varnished. Any
ornamentation that 1s needed 1s done afterwards by hand, with steel-
pen, which scratches out the ounter colounng or coating, leaving the
yellow ground-work exposed. The portions thus exposed are then
coated over with a solution of old lime or chalk, and after the solution
has dried up the article is rubbed over with a duster and s ready

for the market,

+The articles sent to you have all been supphed by Mian Jan,
son of Ghis Mohammad of Kharade tola, Agra, who requires no
payment for them. He only stipolates that if any of the articles be
considered fit to be kept mn the Museurn he should be named on

the label as the donor.”

Brtracts from nole on the Indergarh Lac-work industry tn the Kofah State
by Babu Durga Pershad, Hakim Kotriat, xotar.
318, “Indergarh, the capital of a Chiefship of that name 1n the

Rotah State 1n Rajputana, is noted for s Jac-work indvstry. Wooden
ariicles are coated With one or more layers of lac of different colours

on which various designs are traced.

Circular borxes, balls, toys

and sundey mick-nacks are made in this way; particolarly lacquered
wooden cups, goblets which are used for toilet purposes.

o Blackjs are prepared first with a Dusoolz (Indun adze) and
Bt St gt S ek air VT :

Ly the assistant  “Uhe instruments used for shaping the extenor and
interior of the cups are called * N2dlia® (a sort of gouge) and
* Kholna® (brad awl), a common chisel, is used for smoothing the

surface,

(

135

)
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LA naRE “When the cup is ready to be coloured, it 1s first coated with
TURNERY, one or more, but never more than four, layers of lac of difierent

Palnted Orna
yoeniation,

colours, and then the designs are traced with a sharp edged chisel,
the required colours for flowers or leaves m a floral pattern being
obtained by cutting the layers to the required depth, .

“The coatings of colour are laid on'the wood whilst on the lathe
in the following manner:—

* \While the cup is rapidly revolving, a stick of coloured shell-lac
is pressed 10 1t and the inction develops sufficient heat to make t
adhere to the wood, and then a piece of Kkajoor-ki-dandi (the leaf of
the date palm), or Khajoor-ki-ghar (stem of the date fruit), and
Keora-ka-parta (leaf of the screwpine) are pressed successively
agawmst the revolving surface to make the colours smooth and glossy.

316. From Indergarh an interesting series of etched Jac-ware has
been receved, amongst which may be mentioned the Singardans or
groups of dome-shaped tovlet boxes ; the pAul kasual or lotus flower
that ‘unfolds 1ts petals on the screw being turned; and imtation
flowers and frats. From Gainta have come sets of Singardans on
stands and a curosity in the form of Basudeojee-ka-dibba (&
box containing an image of *Basudeo,” the father of * Krishna,”
when water is Eomed 10 the box it will remain in the box so long as
it does not touch the feet of * Basudeo” but as soon as the water
does so, the box will become empty—the water running out).

Lastly, Painch-ka-dibfa or box that cannot be opened” or shut
untl certain marks are brought into a required position.

317. Class &—Painted Ornantentation—In this class of
the work articles to be ornamented are repeatedly and carefully coated
with glue and fine pottery-povder.  Thereafter they ate elaborately
smoothed and polished  When a sufficiently good surface has been
‘obtained, certain portions (panels or medallions) upon which
bunches of flowers, groups of animals, hunting scenes or mytho-
logical pictures are to be given, receive a coatng of white paint or
chalk, The desired :lluminations are then made 1n water colours,
and, when quite dry, are varnished, The articles are thereafter agan
placed on the lathe and the designs completed by one or all of the
methods of lac omamentation.

318. This art attains 1ts highest perfection in Haidrabad, Sind,
and m Jaipur and Alwar, In Benares and elsewhere crudely painted
designs are someumes given to otherwise plain lac-ornamentation,

Fxtract from @ note on the Jaipur Lac.work by Colonel T, H. Hendley, C.LE,
furnished sith the Residentsletter No, 3484, dated 12th December 1896,

319 Painted Animals — These figires are painted in the usual
wall paunting process. The ground is first prepared with & coating
C. 1491-1511.
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of powdered Z'hickri (Kilned earthenware) and boiled glue—a cloth | |\« vipp
rag 1s used to cement the joints to prevent cracking by shrinkage | AND LAC-
from the atmosphere—as many layers of clath are applied as are | TURNERY.
necessary, and of this the painter is the judge. Then coating

with white lead is applied, and Turpentine and Clandra Rojan | Pelnted nol
(varrush) which is called Zat (Safeda-ki-Bar), This Bas is applied

over and over again until the required surface gets perfectly smooth

and then an ammal, or a hunting scene, or any figure to the fancy

of the painter is drawn upon it in water colour and varnished with

the Chandra Rojan as smd above, which process is called Abdara | Avdara-
by the pamnters,

320. Class G.—Coloured Metal Iare stch as Produced at LA
Doradabad.—Lac is very largely used mn the metal industries, | ETAL
both to impart colowrs in imitation of enamelling and inlaying and !
as a varnish to improve or preserve the colour of the metal. This art |
may be briefly described as follows, The vessel is cast in a mould
1 the ordmnary way. It is then filed down roughly and later 15!
placed on & turning lathe (chkelai) where 1t is ground into final
shape and polished by means of an irén chisel which 1s sharpened
on the stone known as Keran-ka-patkar or corundum  The vessel
is now placed on a bright coal fire and made red hot. It is then
sprinkled with powdered Nausadar (sal-ammoniac) and rubbed
with Ranga (pure tin), the Ranga being diffused by means of a[
cloth dipped from time to time in the powdered sal-ammoniac
The vessel thus tinned is sllowed to cool. It is next deeply engraved
Once more it 1s placed on the fire. This has theeffect of temporaniy |
dulling the tinning but of making it more durable. While stll hot,
sticks of coloured la¢ (3ar/is) are rubbed over the portions of the sur-
face that are intended to receive colour. The vessel 1s then allowed
to coo! and 15 once more placed on the turming lathe, Ashes mized
with powdered pottery or brick-dust are sprinkled over the surface and
well rubbed in by being held firmly between dry leaves of the date-
palm. A mixtuse of powdered emery (forani-ka-patkar) and hinseed 1s
simailarly pressed hard on the vessel as it sevolves on the lathe. The
result 13 that all the coloured Jac that had adhered to the higher
portions 15 removed, while that within the engraved portions remsins
and at the same time the surface is beauttfully polished.

321. A somewhat remarhable feature of the ornamentation of
metal objects with lac s that the green and purple pigments empleyed
are aniline dyes, The red 1s, 2s a rule, red oxide of mereury and
the black lampsblack, but the gaudy colours that have recently been

C. 1491-1511.
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introduced and which have degraded and demoralised the art, are
all aniline. Formerly Moradabadeware had a distinct position of
jts own. The back-ground was uniformly black and a rich floral
design, partly in silver and partly in gold colour, was traced
imitation of the inlaid Kofighars of Sialkot, the Niello of Burma
or the Bidri of Hyderabad. In fact, so elaborate and beautiful was
the sunk lac that the elevated metal design was by most persons
taken as inlaid wite. Al this hns practically vamshed. The patterns
now worked are large blotches of green, purple, black and red and
are as vulgar and inartistic as it is possible to conceive. Moradabad-
ware has no longer a style and recognised position of its own, but,
like the Jaipur pottery in Bikaner lacquer, it appeals to the vulgar
craving for novelty at the expense of artistic conception and suit-
ability Butit is perhaps worthy of note that the monstrosities that
have of late appeared have for the most part not been produced at
the ancestral home of the industry,

322. A recent Moradabad development, not devoid of merit, may
in conclusion be mentioned, #7z., that 1n which the design appears to
be worked in black the back-ground being 2 polished brass surface.
This while not inoffensive, is doubtless less bl and expen-
sive than the older style where the gngraving was carried to such an
extent that all that remained of the original metallic surface was a
delicate floral design in what appeared silver and gold wire,

OPINIONS OF AUTHORS.

323. In amplification of the foreg observations regarding the
~aricus classes of lac-turnery that exist in India the following estracts
from published works and correspondence may be here given. It will
be obsered that the passages to follow deal »ith al) the classes already
described, bat in such a manner that they could not be cut up and
distributed under sections without being seriously injured.

Passages talen from the Ttand-baok of the Manufuctures and Avts of the
Paunjab, by B H. Baden-Powe!l, Esq, 1C.S, C1E, pages211-213.

. 324 Turned and Lacguered Ware.—There are two prominent
Linds of work which deserve separate mention ; one 1s the Adr-f-k 1rif
or turned and lnequered ware, hnown to the Europeans by the name of
Vakpatan work ; the other, the turned work of Dera Ismail Khan,

C. 1491-1511,
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325. The kharat work consists of turned wood boxes, cups and ARTIWASE
toys, the outer face of which is prettily coloured with a coating of { TURES 0¥
mottled lacquer. LG

... 326. The best work in the Panjab_is done in the Montgomery | -

separ‘ale notice, ‘ i “

327. The lacquered work bhas a fine pohish and generally a marbled
or mottled appearance, often in two or three colours, and the article
fimished with a flowered border which latter 1s done by a species of
handiwork different from the rest, and certainly affording a good
instance of the delicacy of native handling.

The process of making the lacquered ware may now be de-
seribed :—

upright is capable of adjustment at a quarter or less distance, accord-
ing to the size of the work—it slides along the under bar of the
frame, and is fixed by a peg 1n one of a seties of holes in the bar.
When adjusted to the required distance, a piece of hard wood,
o ) """ ron spike in the fixed

a hole in the second,

pomts between the

u
The machine 1s kept going by a small apprentice, who saws away
with the bow, and 1s supposed to learn the’art meanwhile,

So soon as the article has attaned the required shape, it 15 ready

to be lacquered,
- o Tt Nt (Bath), of &
. is said, with a

w is made with
‘ d lead or ver-
. B ., . blue (“wilaia
nil”). Buta pretty crimson is produced with the red
of the lac-insect; and black with lamp black.  When about to apphy
the stichs of lacquer colour, the waoden article duly smoothed and
clean, 15 set on the tumer's frame and made to rotate, 1f the
colour to be produced is an uniform surface of lac colour, the
Yac-stick is pressed rather bard aguinst the wood and the colour

C, 1491-1511,
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ﬁ‘fw&g comes off, as the heat produced by the friction is sufficient to
: soften the lac und detach a portion, When enough colour has been
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apphed, the article Jooks dull and streaky, but a piece of bamboo is
taken and a fine edge put on it with a chisel; this is skilfully rubbed
over the surface of the arucle till the colour has evenly spread, and
by skilful mampulation a pohsh begins to show on the surface,
which 1s enhanced by a gentler application of bamboo edges, and
finally completed with o1l and rag. T produce the mottled appear-
ance so much admired, the sticks of colour are selected of a rather
harder composition, and less easily softened by heat. The article
10 be coloured is set revolving, and the workman, holding the colour
stick aganst it very lightly, allows a pomnt here and a pomnt there
of colour to attach’itself; ‘the wood soon appears to be sprinkled
over with coloured dust.

‘The workman takes another colour, and repeats the process mov-
g the stick up and down along the revolving block, when by his
skillul mampulation the second colour adheres at points which the first
colour has left blank, sometimes a third colour is touched in_in the
same manner, When énough colour 15 on the surface, the different
pornts of colours are rubbed together and combined into a mottled
or marbled appearance by rubbing, as before desenbed, with a
bamboo edge, and finishing with a rag and o1l The prettiest motile
18 that of crimson and black, cnimson and white, and blue and black.
Around the rim of a box or hip of a cup, a border 1s often put on,
with a flower pattern on 1, which is done 1 a different way,

The article 18 again set spinning on the frame, and colour applied
where the desired border1s to come,1n 2 umform band, and well
rubbed in and smoothed with the bamboo; a coating of red 1s
always given first } over the red, a coating of green 1s apphed till
the yed disappears, and over the green, black,

‘The flower pattern is produced by hand with a small sharp
chisel; so deltcately does the workman adjust the force and depth
of his cat that he'wll, for the flower, let us say make it appear

I
the whale. : -

330 The turned work from the Dersjst {Dera Ismail Kban) diflers
from that of Pakpatan, The vanety of articles made s mauch less:
the favourite article is a round box with a domed hd. The mouled
surface 1s not given ; but three coats of colour, red, green ‘and black,
are applied as just described, and the pattern entirely produced by
the chisel. The lines produced are often silvered Wil{l an amalgam
of mercury and tin-forl and the appearance is very pleasmg, The
bozes are further oramented by carved ivory knobs, etc.

331, It will not be interesting to gve a list of specimens, At
Pakpatan all kinds of cigar boxes, vases and trays, croquet mallets
:ndl balls, children's toys, etc., are made, and a lst of them would be

sefess, .

C. 1491-1511.
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i iptive lis ’s| ARTWARE
koo]i .Snclude the class with a descriptive list of the turner’s ARTWARD
: TUXES OF,
(1) “Nfn”—~A large, heavy, narrow-bladed chisel, for the first | “pGANAE"

operation of rough cleanng the wood.

(2) **Nihdn.,"— A broad chisel, rather heavy, with long wooden
handle, for neat cutting ; also called Mdthna,

(3) They rest their too's on an iron bar “addi” pliced close
below the revolving block of wood, and press the edge
of the tool against the wood, moving 1t from side to
side.

(4) “Burik

(s5) * Chimi.
either en . .
edgewise. Grooves can be cut, and a cylinder sepam\edi
nto pieces by this.

(6) **Rachi,” and *Roda.’—A bar worked into a blade at:
either end.

(7) * Sathra ” ¢ Sathrf.”— Narrow edged chisels of sizes. !

(8) * Bankiya ™ for cleaning out the nside of vessels mtended
to be turned hollow It 15 like a hooked bar, the edge of
the hook being flat and sharp.

(9) * Tesha, '—Adze, i

(10) “ Rangdta "—The polishing stick. |

(xr) “Varma” of sizes—This 1sthe umversal tool for boring

O e e .

oles.

He has also saws and files, which need no description,
L |

Passages taken from the Indian Art Journal, Yol IIL, Aprit 1800, page SG
332. Lacquer-work and Turnery.— The Kharads (warner) 1s found

m every town and large village. His work 1s to be seen n every
villager’s house. Much of his work 1s erude in design and colour,
and rough 1n execution, but it improves pars passu with the increase
1n refinement and wealth of the purchasing publir* thus the manu-
factures of the city-turners are i general better i quality than these
of his village brother. .
333. The tumer's mstruments are rough and primuive, and are
marnly countrp-made.  In common with the rest of the larkhran
class,”howeser, he 1s slowly finding out the merus of Enghsh steel,
and one frequently finds that his chisels, saws and files are of English
manufacture —(1) The lathe (edda) consists of two wron bars (kifla),
2 £=-3 = eba cenwed aba athon o be adjusted for distance. On

- uch the block of wood to be

. tihus block and the adjustung

. . peg (charr), round which

the thong of the bow (Raman) 15 once passed, The bow 15 worked '
backwards and forwards, and thus imparts the necessary rotatory
motion.  (2) Nan, mhan, beavs chisels for the operation of rough
cleaning the wood. {(3) Maskna, a hght chisel. (4) Addf, the rest!
for the clusel.  (5) ZBurak, a pomted clasel for groovmg. (6)

C. 1491-1511.
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Sathra and safhri, narrow-edged chisels of sizes. (7) Churna, rackt,
rede, aniren bar, ends fint-bladed, the edges sharp for separating
the oyhnders, ete. (8 Bombinja or parra for cleanmng out the
insides of vessel to ke turned hollow. (9) Zeshe, the adze. (10)
Varma, the dnll  (11) (Ar?) saws and (retr) files. (12) Rangara,
the polishung suck, etc. The woods used are shisham and poplar.
334 Alter the articles have been tumed 10 the required shape on the
lathe, the colour »s applied by pressing sucks (bati) of colonred Jac 1o
the revolving surface. Sometimes two or three colours are faid on in
atches to produce a mottled or marbled ground (Dera Ismail Khan).
orders are wsually made m two or three colours superposed and
the pattem is etched with  clusel.  When colours are superposed,
the imvanable order 1s first red, second green, and third black, Tle
coatmg of colour is rendered even by means of the polishing
stich, 3 piece of bamboo, or the mdnb of a palm-leai. To produce
2 pattern in green the black is scraped through, for red bathtie
green and black are scraped awny, and for white the wood itself 18
exposed  The lac stands well the extreme heat of the sun and
the damp of the rains, but cannot be compared mn these qualitics
to Japanese tacquer-work
335. The colours are mostly mmeral, Vellow is made with orpi-
ment, green 1s the arsenute of copper, red with red-lead or vermillion,
blue wih fosward or Prussian blue, black with lamp-black. The
usual method of manufacture 15 as follows ~Yellow —Quarter seer
shell-lac and 2z chitacks sulphide of arscmic (Rarfgf); pound tle
latter in a mortar, mix the shell-lac n, and warmmg gently, mount
the rmxture on a stick, cool, and take off the pigment and roll st into
3 cyhnder (fafti) Red~~Quarter seer shell-facand 24 chuttachs of
vermulion ; treat with water and pound Jor several hours, dry and mix
with shelldac and proceed as for yellow. Green—One chittack
ellow; warm and mix one tola of indigo and proceed as before.
lack.—Quarter seer shell-lac and 2z chittacks lamp-black, ote.
Blue~Quarter scer shelllac and 2 chittacks carbonate of fead;
pound and mix ndigo, etc. Lajward ——Quarter seer shelllac, 2
chittacks white lead, and 4 (olas botle colour {a/a:d rang), warm
shell-lac gently, mux the 1wo other ingredients slowly, etc, -
336. The following places may be regarded as centres of the
trade “—Sahiwal (Shalipur Distnet), Dera lsmail Khanm, Palpatan
(Montgomery), Ferozpur, Hoshiarpur and Jullundar.  Sahiwal facquer
work, as compared with that of other centres, is Tough and crude.
It is, howeier, characterised by great freedom in design.  Amline
dies are much wvsed, an andme mauve being peeuliarly unpleasant,
The work done m two colours 1s most effectne. The Dera Ismarl
Khan woth 1s umque in characler, very few colours are employed,
and the pattern 35 usually of fem-hke scrolls of almost incredible
mimnseness and debicacy of execution, mostly wrought or scratchied
v women. The cashets, tables, etc., are lwishly omamented with
nory sinds, floners and Similar omaments.  Fakpatan arteles ate
rewarhable for sohdity of surface and design. At Ferozpur, the
wurk of an old pupil of the Maso School of A is shilful in execution
and arusuc m design. 1le uses the farash (Tamariz orientalis)

C. 1491-1511.
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and not, as e'sewhere, the shisham and poplar. IIis work is ﬁ{‘l‘.}‘f‘S
the best of the kind m the Province, but 1t 1s very lugh in pnece.  The} Tures or
Hoskarpur lacquer-work differs from that of Pakpatan in the use of | LAGI, THE
metalhic tn ground under transparent colour, snd in addinon to the e
scratched work of colour, figures of a mythological character are
boldly painted and covered with transparent lacquer.  The bnilianee
in colour 1s secured by the use of amline dyes, which are used to
effect the same object at Dera Ismmi Khan and at Sihiwal.
“ Another peculinty 1s the seratching of lines of ornament or figures
m one colour of lac, and then filling the hines with another colour,
. . Vg A et

Artzare) Lac Iodustries. (6. Wate)

the whole surface . ' f lowed
m Burma, only . . . + wood.
Rude figures of . " picces

are attempted here than elsewhere.” Lattle care 15, howeyer, taken m
the selection of the wood.”

Copy of Ietter, dated the 15th June 1896, from Dewan Tek Chand, Esq. Aselste
ant Commissioner, Hoshiarpur, to the Deputy Commissioner, Hashiavpus,

337. Withreference to the enquiries made in the letter of Dr, George

Watt, Reporter on Economic Products to the Government of Indin,
dated Calcutta, the 21st February 1896, I have collected the f(;llm\ing
S s L A A T L el

uur, Wall s leuel, |
PN A R, - N .
here m makin
coloured with
corRE R . L L T
.

done on winte * fakl, -

339. “ Zimbers used for Bobbins, ete.—1 do not cxactly understand | Timbvers,
what 15 meant by a boblun,® The nearest approximation 1ean get
here 1s either a shuttle or a spool for winding cotton yam upon.
regards spools, almost any wood may be usc:\.‘

~ D Shuttles,

;)vaka’m. It may be noticed that they arc not Folourcd at all, at [eawt
the coloured shuttles are not used in this district.

1L, 1send two specimens of ‘Zakli’ marhed 3and 41 3fa
picce of white and 4 of black fahli} 3 and 4 are really parts of the

Tl o
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ARTYTARE same wood, 3 being the exterior and 4 the interior portion In

(URES 1°xfa order to illustrate it I send a round mece 5 which shows both condi-
PUNJaB, { UOmS. . .

3a3. “IIL Spools.—1 furnish three samples in illustration of the

A qUantily O 1ac-5eet 15 PUL In 2 STAL Lag WINCH 1S KIOLLes ol Lue
top and then placed n a small oven called ‘/okkhani’ When it gets
hot 1t 15 taken ouwt. Meanwhile a tin-foil 1s placed on a frying pan
which also gets warmed up on the burning coals. On this tin-forl the
lac bag 1s slowly moved from one comer to anather, the lac-dse cazes
out all the ume and the whole tn-foil becomes coloured with lac,
Churls ar 143 () Churis or bracelefs -~ [ send four specimens marked 10,
Bungles | g3 72'and 213 —

Spoots. manufacture of a coloured spool which is so frequently used here for
winding cotton yarn on, and making it mto cross skems. They are
] marked 6, 7 and 8.

“6 15 the crude form of a spool. The two heads are made of
diyar (deodar) wood, and the stem or rod connetting them is made
of bamboo Bamboo wood is often used m this subsidiary way to

‘ fimsh up a toy asit is not easily breakable,
o™ T L . * A stick

‘ varnish.
! hen on it
; . R X raves are
{ .

Lacisaf, |
'
|

“ 10, This 15 a plam bracelet made of kach or glass,

“11. Here a plam bracelet is milded over with lac-leaf,

“ 12, A bracelet of the form (10) is made warm and dyed witha
lac-stick, and then on the outer surface of it lac-leaves are
pasted as in the case of spool 8,

“ 13 This bracelet is entirely made of lac, the top of it being
covered over with a piece of tin-foil, The inuide of this
particular bracelet consists of good fac, but ordinanly
only phog (i), refuse of lac after shell-lac has been
made fram it) 15 used for the purpose.

* A specimen of phog is sent under cover 14.

334. “ V. Preparation of Lac——Seed-lac —Lac as collected from
the trees 1s shewn under cover 15 (if 12 18 wet, it assumes when pached
ingunmes the form 16)  The larger picces of this fac are collected
together, dusted and washed . plam water. They are then
powdered, and the stuff is mived with some water which after boiling
m a caldron 1w which some sakkf and sajyf are also put, is allowed
10 get cool The whole thing is afterwards put in'a vessel to the
mouth of which a piece of cloth is tied which thoroughly closes it.
The vessel remains stavionary for a httle while, after which the
coloured water 1s made to filter through this prece of cloth, shen all
the water runs omt some residuc is left at the bottom of tte vessel,
which 15 called JakAs, It 1s from this that the lac-dye, i the propsr

C. 14011511,
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sense of the term, is made Dis specimen is shown under cover ARTWARE

t6a, sibht under 17, and safjr under 172 It may be remarked J%Rﬁ«sro:fs
here that with 5 seers of lac the micture used 15 as follows .— PUNJAS.
1. Water . . . . . . seers.
2. Sayji .« o P . ilh of a seer.
3. Sakki . N . . . 1th of a seer.

“1f lac 15 is dusted and mixed, not with plam water as before,
but with water which is Misalah-dar, 1 ¢, water borled with .S‘a//i&
and Swhaga (Borax), then the residuum 1s called lac-seed, for which
see specimen (18).”

345. Chapra or Shell-lne.—" Before stating the process for making | Ghapra e®
coloured lac-sticks it seems necessary to say a few words about the .
formation of what is technically called Chapra, but collogually
known as papri, perhaps from the turn-out resembling a Papar,
a thin ensp cake made of pulse. The lac-seeds after they are well
washed are stufied into a cloth bag, the mouth of which 15 tied with 2 .
piece of string. This bag s then heated over & fire, the lac inside
paturally melts and through the pores of the bag emuts a kind of
resmous frothy substance which is at once removed by the artisan
with a scraper. This frothy substance is then laid flat on a stone
and at once tums into thin plates. The refuse left m the bag is called
phog whichis already referred to, is used in making bracelets, and also
sometimes by goldsmiths in filling up hollow omaments and by
tarners to patch up Gssures in wood used for turnery.

346, Qualitiesof Lac—"1 send two samples of -4~pra under covers l'ﬂ:eﬂ';lc?n%f
19 and 20, 19 is made from Aart lac, f.e.. lac collected in the month F g
of Har (June-July) 20 is extracted from & % lac collected m
October-November, * The latter is darker in hue owing to, it is said,
the mxture of rain-water with lac-germs in the ramy season,

. 347, " Sometimes before making the shell-Iac the artisans mix some
diroja (21), rosin of Pinus lonrifolia, with the lac-seed The
reason for this mixture they give is, that the shell-lac gets more suit-
able for light colouring The price of this what may be called
‘impure’ shell-lac is lower than that of the pure article, and it is not
unlikely that the 3irofa 13 mixed to mcrease the weight without damag-
ing 1ts properties to any very appreciable extent. Specimen of this
“impure ’ shell-lac is given under cover (22).

348. Lac-sticks or Battis,—“ They are made from chapra and
not from Jlakki. Lakhi (dye 16 a) is not used m making these sticks
excepting No. 37, in the formation of which both ckapre and lekhi
are used.“ ™

249, e process of making a coloured Jac-stick may now be | Mapufacture
briefly descnbed.  Three or four chaprasare joinedtogetheranil brought of Baitls,
near live coals placed m an oven, where they soon begm to soften.
The artisan pulls the softened material like a wire with his night hand,
the left hand holding a stick on which the wire is wound and unwound
dunng the process It is then well beaten and made intoa ball
(specimen 23)  When 1ts colour becomes deep 1ellew, the piece 15
then removed from near the fobhem {oven) and placed ona small
wooden-stand made fast to the ground in order to receve a good

C. 1491-I5I1,
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hammering. The ball is then made flat, the sides are raised so as to
teave a depression in the centre i which a vamety of colour-substances
are placed according to what colour the lac-stick 1s intended to bear.
The whole 15 afierwards thoronghly beaten up by a hammer untl
the dolour-substance gets well mixed up with the chapra. The artisan
stretches this mixture, makes 1t 1nto a kind of round pencil with the
palm of his hand and then flattens it into the ordinary shape of a lac-
suck with his fingers.

1 send specimens of 14 coloured lac-sticks, but they are fo be
considered by no means exhaustive. The process is the same in the
farmation of each of the scks~—the material mised with the shell-
Iac being ordinary cofour <"+ '+ < - A
Bome remarks, however,

350, 23 Pelow —* -
ment).  As the colour of the chapra wire, above referred to, is already
yellow, that colour is casily developed,

G

* It 15 rather curi
S S i

hat in making a
2e v 3

e enly

suid that with any other mixture the green colour does not come out
well, So that in stick 26 before putting in the green colour, some
white substance (powdered sulphur in this case) 1s mixed instead of
harfal a5 in 25 Of conrse 1t 15 possible to make a lac-stick with
green colour alone, but it is not much used. Iasked the artisan to
bring me a speaimen, and brought me stick 27. Rut even in this
1 discovered he had put some turmenc though enly of the weight of 2
grains.

352. 28, Whrle.~" The substance mised here is powdered sulphur,
In making white sticks a greater Guantity of colout-substance is used
than in the others, and similatly greaser exettion is required in beating
1t and mising it with the chapra. Before the final stroke of the ham-
mer they also mix diroza-i~chil (te., resin of Pinus longifolia
21). It'is supposed 1o brighten the eolour.

353. 29. Black—*lere lamp-black i3 mixed with the ckapra.
The oil used is that extracted from sarson, a lund of mustard-seced
{Brassica dichotoma.

aei am Ot s weme v Vet el o3 ggide

L kind

. Qe
ylound-sulphur) 18 also mixed,

355. 34 Lajwardi ~—* This is a very favounte colot:
from @ combination of gron - ' - R A
the bazar, The pure jam: .

Eug?*%.l% bolana) "
56, it A e 3
ot %hm-’:“cd‘“)’m» Thisis 2 stick made of ckapra alone. Jt1s

357, 37 —~ZLakh "
term and 15 obtaned
Asmenuoned above,

€. 14911513,

Tt is made

ad fonm

This is the lac-dye, in the proper sense of the
by miving lebhs (16a) with the chapra (19).
1t is only in this stick that JakAs is used,

( 1463)
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acea,
—_—
SARUARE | against the lathe 1 the manner described above, but the pressing
LuRES OF | here fsnot so hard and ot uniform.  The workman moves about his
PONIAG. hand so skilfully that he scatters the colour wherever he chooses to

do so. The red colour is thus spread out and in the blank spaces
or yellow surface remains as it was before. A black stick of the
specimen 29 (no_thin pencils are used for black or any other co!eur
excepting the red above noticed) is now pressed in the same skilful
manner, and only fills in the small borders of the spaces left by the
ved stick, = v, - < el HIITIT Rt
not a vestigs

which may

choosestal .
there is the

headings of wood-carving.

361. (%) Atishi work.

** About three-fourths of the lacquer-ware in Hoshiarpur is of the
third kind. Tt is called atishi, iz, Bery, becanse mild fire is con-
stantly placed near the lathe when the work is being done, and_some
say because the article of this style gives a flery glow when laid in
the sun T send three specimens of this work, one finished and two
others showing the prepatatory stages )

“ Cup (43) exhibits five stages, which are marked on it—

- . DR, T,

¢, Shows the grdnar

5. When this wood
brick-powder, ¢ ' L b
with glne and water. . .

c. Some tin and glue are mized together with great labour, . This

misture is then applied on 5 with 2 rag and the resultis ¢

" A sampte of this mivture is sent under cover {47} glue and fin
ate lso sent marked (4) and (). Itis said that the right proportion
«(:f ﬂ)\ese clements for a good mixture is 2 tolas of glue in y4th seer of
tin).

d. The fourth stage is practically the same as ¢, only the tin has

been made brightgr by rubbing it with a moAra (a lind of
shell). . o

. On the tin ordinary red lac-stick is pressed against the cup “and

the lac-colour i produced.

Cup (as)

“ This shows further developments, On the red colour (as shown
above under ¢) the artisan works with a pointed iron-har which he
calls his < pen,’ with this * pen”’ he engraves designs of fowers, Jeaves,
etc. In this pamicular case a yellow lac-stick is then pressed
against the surface of the cup with the resalt that the engrave pars
become saturated with the yellow colour, 1t will be noticed that the
peials of flowers on the cup are engraved or rather scratched inside,
A lifivardy lac-stick (specimen 34) is then applied to the cup and the
lajivardi colour adheres 1o these engraved places alone, and the result
is shown fn cup (45). ~

C. 140¥:1511.
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*The inside of the leaves 13 now engraved and green colour put THEMP%;};“_

in with the green lac-suck. The process may be repeated and other
colours put on as one desires

*It may be added that after the application of a fresh colour, piga
is rubbed over the surface of the cup to give 1t a polish. When the
anticle is finished some mustard oi) s also applied with a piece of rag
in order to give it lustre and bnghtness.

362. (iv) Nagshi work.

“This work of pure engr:winE 1s not much n requisition here. It
requires greater exertion and much more skill than the other three kinds
mentioned above and owing to its comparative costliness is not much
patronized.

* For specimen of this work I send one highly finished box (48) to
be shown in the Museum. Itis by no means the best that could be
made here, as the artisan in this case ( by name Jani) has been rather
hurried on, as ‘hg lead nlso' to m‘ake the lac-stichs flesz’:rihed above.

Yellow or white, red, green and black.
“These layers on the box (41) have been opened a bit to show the
different colours used.
WAToe o eeteale

R DRIPOIY S SRS [ SRS SRS DU

he works in the day or at mght, as was the case in the preparation of
boz (48). In the centre of the lid there 1s a knob of ivory which gives
the box a pleasing look.”

11.—OTHER LAC MANUFACTURES.

363. There are several special industries in addition to_turnery,
where lac is extensively ntilised, These have been incidentally men-
tioned in the opening remarks of this chapter but it may be desirable
to deal more fully with one or two of these :— .

364. Churis or Bracelets.—These are made mainly from the
inferior qualities of lac, such as the diud or dust obtained on reducing
stick-lac to seed-lac; the gaud or five powder derived from the

washings of seed-lac; and lastly the Airé or phog—the refuse
C. 1491-1511,
(149 )
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MANOFAC- | obtained after the shellac, button-lac, etc,, has been squeezed from

CHURIS OR
SHURISOR | the meltng bags These three products have to some exient separate

properttes and find distinct markets; but they may be dealt with
in the present instance as if 1dentical. The manufacturers of churds
as a rule mix the hud, gaud or phog with one-third soft red
clay and heat the clay and lac in a pot until they get completely
mixed. From this they manufacture churis using a purer quality of
lac to carry the colours and surface dressings.  As the process differs

considerably m the various provinces of Indra, the following passages
- will be found specially interesting t—

Rengal | Passages taken from the Report on the Agrioulture of the Distriot of Cuttuek,
(Cuttack), by Mr. N. N Banerjes, on the subjeot of Lac, page 173, *
365. The principal material of which cAures ave made is fow or lac.
To three parts of dry lac, one of red earth of the fields 1s added, and
both are put nto a Aandz, or earthen pot, and set on the fire, and the
misture 13 constantly stirred with a stick unul it becomes of the con«
sistency of paste. The melted matter being weli mixed, is then
poured out on a flat wooden board, and when 1t has cooled a lutle, it 15
rolled with a wooden mallet 1nto & stick. This stick or cylinder of
prepared lac 1s then held up over a fire of coals kept for purpose in an
earthen pan (chhelua), and s 1t softens by the heat, 1t 15 again rolled
backwards and forwards on the board and reduced to the thickness of
an ordinary wooden pencil. Pieces of the required size are then cut
off from this thin stick of lac, and each piece isheld up over the fire
and the two ends of t are joined. Ths 1sthen set on 2 coracal frame-
work of wood, seven to eight mnches long, tapening from three inches
in diameter at the base to two inches at the apex. To the centre of
the cone 1§ attached 2 cylindncal handle abont 16 inches 1n length,
which 1s held 1 the hand while the upper frame-work is made to
N revolve over the fire. The ckur1s thus moulded mio shape, and is
smoothed with the blade of a kmfe. When 1t cools and turns hard, it
is taken out and another piece of lac 1s taken up and the process is
repeated  When five or six are ready, they are again put on the frame
and held over the fire, and when thev have softened a lntle, the hrst
e - . diate ones
coloured
ch churs;
shed with
detached
. edges of
cach ckurs, and small bits of glass are set round the midde, lhe
first ard the last churis are covered over with pannt or dnga (tnsel)
to resemble silver. The churis are then ready for use. .oloured Jac
used for the coating 1s prepared m the following manner: —

13(.6, To three parts of lac, one of arfel 13 added to make the
calour yellow. For a red colour one part Ainglu (country vermilion)

C. 1491.1513
o ( 150 )
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is added to three parts of lac, and for a Llue colour one purt of ndigo | MANGFAC-
is added to three pars of lac. Half of 4arsal and half of indigo | g tls oR
St LEI . e matter | ERACELETS.
to the
. 5 . while
the lac with which 1t 15 to be muxed having been placed in a plece of
ploth £ mofed o cenar eoo —o gt hecomes so liquefied that it can
nit1s held over the stone contaming
to fall out 1n drops on the pamt.
The whole is then mixed with two stcks, and becomes coloured lac,
and is wrapped round a stick and allowed to harden  In this way it
is kept ready for use.
Coloured lac thread, referred to above, 18 made by drawing co-
loured melted lac into thread with a stick  This thread is put on
the churs round the edges and represents a raised border,
Passage taken feom the Iland baok of the Manufuotures and Arts of the Panjab,
sy B. H Baden-Powell, Esq, 1872, page 242
Panjab,

367. Lag bracelets or cburis “ are made in many places, especially
Delhi, and the process in the Panjab exactly resembles that described
in a report on one of the Central Indian Dustricts, which I have
unfortunately mistaid, but which 1 have used for the purpose of quot-
ing the recipe for making the gold solutwn that gives the gold lusire
to these pretty but fragile toys.

368, “Refined or purified lac is mixed with the fine powder of burnt
bricks, and the two are heated together m an 1ron pan and stured tll
perfectly combined. The lac1s drawn out mnto sticks of the thickness
of the intended bracelet, and this 1s done by rolling the sticks on a
flat board while still hot. Pieces of the requiute length are cut off
an. each piece 1s bent round and joined, and placed on a wooden
cylinder 10 cool, and to be further ornamented  The glazing with gold
solution and silvering is generally done before the sticks are cut up.

The Dewan of Jhallawnr in o Mghty instrustive note ot the Lag Industry
of that Stats remarks regarding the Churi trade :—

69. “The Jae is most commonly used 1n Jhallawar in making
churis (bangles for females) The materal used for this purpose 1s
prepared by mixing together equal quantities of lac and sand. At
first it 15 made 1nto thin stucks, or pencils of smtable lengths which are
rounded off by being rolled between a smooth bat-like piece of wood
and slab of stone, and are then made 1nto the required shapes by
somewhat similar process, The churts thus made are subsequently
mtesaad I eas n re Gnmiatiman wald nn s ens e s lagyes are

C. 1491-1511,
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“‘11:’%”{63 Trtract from « rom tention vecelerd from the Priwe Dinister of Bandi
BCR“AUC’E-EEO,*S‘ State, Xo 201 of the 16th I'ebrunry 18973
37 . *Bangles for wom n are also mde of chaprs with a mixture
of bt le wrpentae tn e Chaprits a preparation of lac, and s im-
ported fron abroad  Fourse s of bangles are <upplied asa sample, as
also six prec s of chaprs which comes from Bombay raw, and is
dyed locally, and five ckapsi marbles and five cubes locally made
up of chapri”
The use of turpentine may be remarked to be the chief point of
interest in this passage.
The foll account reg 7 the of lae bracelets is taken
Jrom ¢1e Bombay Gazetteer, Vol III (Karia and Ponoh Mahals), pages
249503~ )
qombay 371. “Before being used the pondered lac, kanfa, is placed in a
eineh bamboo bashet, mised with powdered alum, washed with water, and

for o day set to dry mnthe sun, Thenit is ground to powder, melted
 a metal pan, and 1n the proportion of two ounces to the pound (five
10as 10 one seer) mixed with brick dust and old powdered lac bracelets.
The mixture 15 melted, poured on the ground, and rolled into a
round flat cake The cake 1s cutnto three or four pieces, each piece
heated and between two stones rolled mto a stick, generally 54 pounds
i weight, The suck ready, some dearer lac 1s muxed with yellow
orpiment, or red earth, or both, and made into small cakes from five
to six ounces n weight. Then these jellow or red cakes are laid as
an outside coating on the first lac-stick, in such a way 2s to make
1t all red or all yellow, or one side red and the other yellow, The end
of the stick 15 then heated, drawn out, and then the proper length for
a bracelet cut off  As they are formed, the bracelets are shpped over
the oily coneal head of a pestle-shaped tool known as the rice-pounder,
sameia. This has usually 2 head about ten mches long, varying in
“size from two mehes across the top to four inches across the foot, and
a handle about a foot and a half long. When the head has been

N . .
with a mitture of gumarine, chandrus, and linseed oil, and coloured
vermulion, blue, or yellow.

372, “Whe %~ -
step 1s to pont
of tn, kathr, a
of glue  The PN
mered by two men, the parucles muxing together till they form a
dull-grey metalhc plate Nextd ay the plate 15 broken into pieces
thrown 1nto a copper vessel with a bittle water m it, and placed over
a siow fire  The plate gradually melts leaving a sediment sometimes
struned off through a coarse cloth. The water is now ready for use.
Meanwhile a little very fre cotton wool is ughtly wound round a

IO SRR JOUR IR U JOR A} .

ail bamboo chip and so wetted and pressed that it makes a pad er
C. X¢o1-1511,
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- - ~ _ lacea.
stamp hard enough to have a patiern graven on its face by a large iron MARUFAC-
CHURIS OR

needle. Tlus cotton stamp is now taken, dipped m the un-water,
being very hghtly pressed on the cyhnder 0? bracelets, prints its
pattern on tharr varmish  After prinung the bracelet the cylinder s
varnished once a day for three days, the varnish turning the white
marhings of the tn pattern 1nto a beauufu! gold. Then the pattern
is compleied by studding the bracelet with drops of tin-water coloured
red with \cnmfxon or white with chalk A final coaung of varmsh
finishes the work  When they are to be sold the bingles are separated
from each other by a knife-like tool  Each bangle 1s then cut, passed
over the Wearerr's l:and, and l‘he end rﬂcl(cd and jromcd The bracelets

are each
han and
by

373. “These lac bracelets are an imutation of the costly wory
Ratlam bracelets, of which a2 woman generally gets one set at her mar-
nage, weanng them only on very great occasions  DBesides bracelets,
yellow and red striped armlets, go/rds, are worn between the elbow and
the shoulder. Except that they have neither varnish nor pattern, these
are made in the same way as the bracelets  Two of them sell for §d.
(a prce ). The manufacture of lac bracelets gives employment to a
special class of craftsmen called Lekhdrds  Of these six families are
settled at Jhalod and nine at Dohad. About half of them are Musal-
mans and half Hindus

The followwing furthor passage from the Bombay Gazetteer (Nasik), Vol X¥I,
Page 180, may bo regarded as dnstructive

374 “Lac working gives employment to a small number of Musal-
mans who form a separate community, known as Lakhdris  1hey are
oonoor o e and Chandor The raw materal 1s
or native stauoners, who get 1t from
. rre other pigments, vermilion, orpi-
ment, indigo, and copper leaf, Which also they get from the Bohors,
The pracess 1s to mix a certun amount of cheap sealing wax with
brick-dust, and heat 1t il st becomes thoroughly pliable Tt is then
made into a stick, about an inch m diameter, and from one to two feet
long  Next 1t 1s covered at one end with a layer of lac coloured red,
yellow, green, or blue, by mixing with it mechanically such pigments
as vermilion, orpiment, and indigo, or if green 1s wanted, a mixture of
orpiment and indigo  The end thus covered with coloured lac 1s then
heated and drawn out. When the coloured end becomes as small as
a quill, 1t1s cut away from the stick, and, while sull hot, 1t 15 stamped
by a carved brass or wooden mould. It 15 nest wound round a
wooden cylinder and the ends heated and jomed, and, fnally, to make
1t lie in one plane, 1t 1s lud on a stone slab, covered with a flat prece

of wood, and struck hghtly with a hammer
375. “ The lac-worker uses six tools  The rollmg pin, sat/a, o roll
the heated lac 1nto a suck, worth 67 (4 anwas) A stone, which must
be flat and 1s generally a piece of a broken grinding mull.  The stone
is heated and the lac softened on 1t and rolled into a suck. The cost

C. 149I-I511.
( 153 )
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HANIF oS is norminal, A hammer worth 6d. (annas. 4). Two fhasis or many~
CHURIS OR sided wooden or brass moulds with different designs carved on each
BRACELETS.] face, each mould costing from 16s. ta £t {RB~—R10). The sicka
or wooden cylinder, round which the wax is wound to give it the
shape of a ring. The sadppa, or tlat piece of wood, with which the
lac ning 15 pressed to make 1t hie in one place.

376 * Ihe only anicles made are lac bracelets. The maker gene-
rally disposes of them to the K4s4rs, or bangle-sellers, selling them at
from 3d.to 1}a. (1 ~1 awni) each. They are worn by Hindu women
of all classes, Nasik lac bracelets have no special merit, and are not
in much demand. The workmen are poor, even with the help of their
women, they do not earn more than from 8s.to 125, (R4—R6) a month.”

MANUFAC. 377, Furnish.—Lac may be said to beone of the most exten-
6}.’;‘,‘,%,,‘;’,;’_ sively used ingredients in the so-called * spirit varnishes " ; butin order

to give tenacity and elasticity to these some of the sciter resins, suchas
elemi, mastic, Canady balsam or Vence turpentine, are indispensable
ingredients. The spurit evaporates and a fine coating of fac and resin
is left behind which consututes the polish or varnish. This is,
however, when lac only is used, hable to crack on exposure to the
air. It is probably from a similar reason that in the better class
Jac-turnery, the finishing polish is given with an oil, such as linseed
or sesaraum. The *‘oil varnishes” differ from the spirit varnishes
mainly by the fact that they dry through a chemical change taking
place inthe oil which oxidised into a tough glossy film.

378, As already stated (paragraph 1), reference is made in the
Ain-i-Akbari (1500 A D.) to the lac-varmsh to be used on houses and
furmiture. The knowledge in this substance is, therefore, by no means
a modern one with the people ¢f India. In Europe and America
lac-varnishes are ofien coloued and in that condition ate extensively
used for metal-work, for imitation gilding and bronzing and for staining
timbers. Lac dissolved in alcohol and coloured with gum-gutta or
mfiron, etc, may be used as a varnish to impart a gold appearance to
metals while not obscutng their brightness. Mr. Baden Powall in
tus Panjab Products appeats to have been one of the earliest Indian
authors to draw attention to the gold-coloured varnishes used in
this country. His acconnt has been republished by various wrters
and the story told in different language, but the facts rem«in the same,
The followmng is Mr. Baden-Powell’s original passage in which he
deals with the application of this art to the manufacture of churis (lac

bracelets) :—
379. “To silver the sticks, tin leaf ot foil is mixed with half its

w\e‘% of dry glue, and these are pounded and ground together for a

C. 1391-1511.
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long time, till in about six hours’ time they amalgamate. The mass is MANDFAC.
then thrown into very hot water, when it crumbles into little preces.{ VARNISH
They then stir this up and pour off the water, repeaung the operation till
all dirt and impurity in the water disappears. When the solution 15
quite pure, they boil it up and let 1t stand, carefully covered, for the night.

380, " Next day the silver soluuon is found deposied. This is
spread with a brush on the lac, and burmished by rubbmg over with
strings of glassbeads, If it is desired 10 produce the effect of gold, the
silvered lac 1s painted over with a transparent yellow varmsh prepared

* as follows :—

384, “Gum myrrh (80l is boiled m sweet o1l i proportion of 40
t048. The liguid s suamed through a cloth; the sediment thrown
away and the oil set aside.  An earthen pot is now smeared with clay
on the underside, and 1ts mouth is closed up with an earthen cover, the
edges of which are [uted over with clay, so as to render 1t air-tight,
‘This is heated red-hot over a fire. When quute red, the mouth 15
opened and litle bits of sumdras (copal) are thrown . The same
weight of sundrasas of Jo¢ 15 used ; the mass is stirred and the mouth
again closed. The surnng and heating are repeated till the copal 15
thoroughly reduced. The myrrh and o1l solution 15 now added to it,
and the whole heated and stirred, after this the mixwure is stramed
through a cloth and 15 ready for use. The lac bracelets are ofien
further crnamented by having lutle glass beads and bits of un fol
stuck along the edge.”

Pastages taken from the Cyolop@dia of India and of Lastern and Southern
deway by purgeon-General Edward Baitour, pages 649—051, 1055

82. Lacquer, a varmish either for wood or for brass, made with
sheli-lac and spirits of wine. Hard-wood lacyuer may be in the pro-
poriion of z Ibs. of lac 1o the gallon, Another recipe is 1 1b. ot seed-
Tac and 1 Ib. of white rosin o u galion of spirus of wine  kor brass,
the proporuons are § ib. ot pale sheil-lac to & gauon of spint.  ft should
be made without heat, bui sumply by aguation for nve of six hours.
1t should then be lett unui the thicher poruons have subsidey, when
the clear lacquer musibe poured ol or It not sumnciendy ciear, 1t
mast be nltered through paper. L darheus by exposure to hguny, so
that paper should be pusicd round the vottle 10 exciude it. A pale-
yellow iacquer may ve prepared srom & oz ot gawmbuge and 2z oz, ot
cape alves, pordered and nuxed whti 1 1b. of shellac. For atuh
yellow, § ib. ot unenc and 2 oz, 01 gamboge, for red lacquer, % 1b.
of dragon’s blood «nd i Ib. of annmatto. The coiour, however, 1s
modified by that of the lac employed. Lacquers may also be coloured

C. 1a91-1311.
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HANGFAS | by dissolving the colouning matters in spirits of wine and adding the
VARNISH. proper proportions of these to the pale facquer, according to the tint
required  Mr. A. Ross prepared lacquer with 4 oz. of shetl-lac and
1oz of gamboge, dissolved by agitation in 24 ounces of pyro-acetic
ether  The clear iquor is decanted, and when required tor use is
mixed with eight times its volume of spints of:vme. Hard-wood
pro‘ducmgabrill‘nm e” " e "
be dry and warm t
the work is pohished . .
the lacquer from adheting
MANE &F | 3. Seali , Liac-toys, L ts, Lac-paper, Lac-dye Ink,
swg.}l(m Lac and Sand whetstones, ctc.

383 Sealing-Wax  Mention has already been made of the fact
that certasn arucles are manufactured entirely of lac. The most
generally known example of this nature 1s of coutse sealing-wax,
This is prepared from any quality of lac up to the purestshell-lac. It
is mixed with rosin to lower the melung point  All the poorer qualities
of sealing-waz are of course made of the waste lac, such as phog, and
they zre colaured with the ordinary pigments. It 1s stated by Indjan
makers that the ahizann reds yield green sealing-wax and that the
reds commonly met wih have been produced with red-oxide of
mercury. .

384, Variegated Coloured Morbles.—Sir George Birdwood gives
the following brief account of the manufacture of marbles, rulers, etc,,
of mised colours.— :

“The variegated balls and sticks are made by twisting variously
cofonred melted sealing-wax round and round a stick or pall from
top to bottom in alternate bands. Then the stick or ball 1s held
before the fire, and with a nesdle or pin short lines are every here
and there drawn perpendicularly through the bands of sealing-wax,
drawing the different colours into each other, when the stick or ball is
rap'dly rolled on 2 cool, smooth surface, and that intricately vanega-
ted effect 35 produced whichis so puzzling unti] explained,”

The same writer gives the followmg brief notice of the lac.mats—
a speciality of South Indias— .

385, Lac-Mats ~“The netted mats are made by allowing the
oot 7T ' 7% 1o cool, and then drawing
. ions of three or four turns

* of all sorts of variegated

C. 1491-1511. i .
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colours, but chiefly scarlet and black, and black and golden yellow. [ MANUFAC-
I describe the process from actual observation ' RULERS

386, Ink.—In a report received from the Political Agent, Haraoti Hgﬂmﬂg
and Tonk. Deoli, No. 1665 of the 7th October 1896, mention is "
made of lac being used ‘' for making fast colour ink used in writing
documentary papers. It is unfortunate that full particulars have not ",fﬁ,?{?y’;'_
been afforded regarding this ink, but these may doubtless be afforded
at some future occasion, when enough information may have been
procured to justify a futnre note on this subject It is believed that
lac-dre is extensively employed as a red ink, and 1t is well known that
shell-lac as an important ingredient in Lithography both in India
and all other parts of the world.

387 Lac-leaf.—A full account of the preparation of lac-leaf will | LACLEAFR,
be found ('p. 324) in the article contributed by the Assistant Commis-
sioner, Hoshiarpur. Lac leaf is extensively used by the nauves of
India in their tinse! ornamentations.

388. Whetstones.~—These are made in most provinces. The best| WWHEL,
quality of shellac available is melted in a pot over the fire and inti- | FRON LAG
mately mixed with an equal weight of the purest river sand. When
intimately mized and fussed together the molten mass is beaten into
the shape and thick of 2 wt Simularly, a preparati
of lac and sand is used to fasten sword and knfe blades into the
hafts. 'The turner also employs hardened lac as a temporary means
of fastening articles to be turned on the lathe,

389 Blow-pipes —Mr H Z Darrah, formerly Director, Depart. [LAC COATED
ment of Agriculture, Assam, wrote — BLOW-FIPES,
“'This 13 acurnous article made by one Muhammadan of Sylhet,
The pipe 13 of bimbon and lacquered with effective cnlours. ~The
arrows, too of which are sold with each pip~ for R3-2-2, are made of
small strips of bamboo, 8 or g mches long, tipped with ron and
winged with an nverted cone of paper “—Reports on Artware of
Indta (1835)-
PIGMENTS USED IN LAC.TURNERY. PIGMENTS.

290 The following series of jottings compiled province by province, ";EHQRL\Q"
gives the chief facts known regarding the tinctomal reagents used in
India along with lac.

301, Assam.—" Compasition of larguer colsurs —Theart of manu. Assam,
facturing lac-wares seems to be dying out 1n Assam Sibsagar and

C. 1491-1511,
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)
Sylhet are the only two districts where the att is still practifed. In
Sibsagar the following colours are used. They are prepared by mixmg
shellac with the substances noted against them, respectively :~ (1)
yellow with orpiment, (2) red with vermilion, (3) blue with indigo,
and (3) black with lamp-black fine charcoal obtained by burning the
dry shell of & bowle-gowrd (Lagenaria valgaris). In Sylbet, a larger
assortment of colours isin use. ‘These are 1=-(1) sky blue (asmani)
obtained by mixing powdered indigo and sulphur with shellac, (2)
red by mixing lac with vermilion, (3) violet, with violet powder, (4)
grey, with white Jead, (§) brick red, with red resin, (6) orange with
vermilion and orpiment, (%) dark green, with green powder, (8) green

with indigo and orpiment, (9) black, with lamp hlzck, and (10}
yellow, with orpiment. The violet and green powders are presumably
imported and of mineral origin. Tt is not known what red resin is.”

392. NorthJFest Provinces and Qudh—From Agra (letter
No. 3630, dated 6th June 18 6) the folldwing extracts may be given
of the pigments used in that district ;—

Eroportion
Quantity of lac|  Articles mixed for of calour Colours | How latand colours
used, produciug colours, . :ed !in':';e produced | jng -ubstances are
er of fac,

i

Vermilion or Shin} § of a seer] Red, By melting 3 and

(1) One sevr]

gral 2 togetber.
(2} Do. {Orpimentar Hartal]  do Yellow,
\3) Do Indigo or Nil and
sometimes  char. do. Black, ,
coal of Bal;lul treed
) Do Indigo or Nil an B, stightl,
“ orpiment or Har- do Green. {neh‘mgg lh{
tal in equal parts. lac and beate
ing it witha
R Light indi- stone hammer
{5} Do. Indigo or Nil and go and| on a piece of
white-lead or sa. do if safeda stone spread
feda. is  not over with the
mixed colouring
deep substance of
) Do. {Gulal, the red mixed | wdiga ihe Tequired
powder ‘;—:ed‘ dur| 5 colour.
g he Holtcered} g0, | Gulali or
taned from| | Scarlet.
Benares. J

(‘5 149}.1511.
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393. Panjab.—The following passages may be given under this |, FISWENTS

headmg :— TURNERY, -
394. Shahptr,—The lacquered wood turnery of Sahiwal differs| Panjab,

from that of other places in being more crude in colour and simpler in
execution. A parucularly unpleasant ariline mauve 1s used ; but there
is a better class of vases, platters and tovs mde in two_colours, red
and black, or red and jellow, or black with ether The scratched
Ppaterns are bolder and larzer than elsewhere and many tovs, eg .
children's tea-sets, are finished in transparent lac only, the colowr and
grain of the wood showmng through ~ Chess-boards with chess-men
and a large variety of toy< of forms that might puzzle an English child,
are made at very cheap rates, but they do not seem 10 be »s popularly
known as ther_deserse to be—(Parijab Gasetteer, Shahpur Disirici,
1897, page 188 )

395. An dmgly i ing report ding the distnct of
) M T ‘ was found impossible
t . the chapters of this
r . . » used 1n that district

shiould therefore pe read (P 320 10 Lits counection,

Report on manufacture of Wooden toys, ete , furnisked by the Depuy Commis.
sioner, Dera Ghuzd IChan, Panjab, with Litte No 580 L, I, dated 16th
Decomber 1596,

396. “Toys, circular botes and other such articles prepared by
artisans of the Jampur and Dera Ghazi Khan Tehsils in this district are
generally made of shisiam wood (Dalbergia Stssoo). Large and
lsmall blocks of shsskam are kept ready flor use; and nitfrﬂremovmg the

T 3 RN R A A Aty n

N 1 1 P 4 SRS S N P N |

same, 22z, buts of plan or unted iac are attached or stuck on to a
strasght piece of wood with which the coatings are tum by tum
iven, while the article 1s once more bemng whirled m the  lathe
ome of the articles are finished by removing the colour 1n parts and
filling the gaps with an amalgam of mercury and tin, or are carved to
insert bits of ivory of different shapes.”

Extract from letter No 938, dnted the 24th December 1896, from the Deputy
Commissioner, Shalipur, Panjab,

397. “ Colour sticks are used by wood-turmners to colour their ware
when the tumning process 1s fimshed, The sticks are made of shell-lac

C. I1491-1511.
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melted down and coloured by various simple and compound colours
as described belaw, or they are_made of sheli-fac mived with pounded
antime colours imported from Europe .—

(e) Yellow—Is prepared b‘y mxing melted lac in the proportion
of 21 chittacks to 15 chuttacks of orpument (Suiphide of
arsenic)

() Green—Is prepared by miting § chittack common ol to the
veilow colour as above described.

(¢) Red—s prepared by miing 3 chittacks lac with 1 chittack
of sulphide of mercury.

(d) Whte .- Is prepared by mixing one chittack shell-lac with 1}
chittacks of white lead (carbonate of lead).

(¢) Black—~TIs prepared by muxing lamp-black with lac.

(f) Sharbati or lac colour~—Is made by mixing 2 quantity of
shell-lac with daroza (== tosin of Pinus longifolia).”

308. Rajputana.—Rao Bahadur P, Sukdeo Prashad, Judicial

Secretary to the Masalib Ala of Marwar, 1n a lotig and interesting report
on every aspect of the lac trade and 1ndustries of that State, furnishes
the following particulars regarding the pigments employed :—

“ Before the introd of Exropean pi; (amiline) only fast

colours made of country materials were used, but now this 13 not
the case. The ordinary amhne colours sold m the bazars are
mixed with the lac and used ITtis a fact that the new colours are
very deep and are generally hked by the public

“ The following pigments are commonly used i—-

No. 1~=Lac called chaprt.

No. z—Hartal crpiment

No. 3~—Broken bangles of lac (lac and sand mixed, called aster,
or the inner layer of colour 1 tola lac heated mixed
with 5 tolas of sand make these bangles).

No. 4 —Lamp-black. L

' . (= new red colour).

. wew green colour),

No. 9 —Sasus (molet), a bluish colour.”

“The following combinations of these form the battis of

3
coloured lac-sticks used by the turners :—

“No, 1 Shingrof stck or dafti~—8 tolas of lac are heated on

charcoa) fire for 15 munutes, half of which 15 made in the form of a
e e 3 IR T TG B T B by

waler
vhole is

' with 1
ter this
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another 1 tola of lac is mixed, heated and beaten. [Pater is not
wused in mixing,

“No, Il Green stick—It is made of yellow (wifhou! waler)
No. II and the green colour (Auye rang)as to proportions, when
the jellow colour is prepared half of it 15 kept and only { ratti of green
is mixed with it

“No, IV Black stick—z tolas lac and half tola of Boku-ka-guls
{No. 6) with waler are mized and are heated on fire and beaten.
No. 2 (a) Yellow (with water) 6 tolas karfal were ground with
water and mixed with 12 tolas of heated lac,

“No IIl{a¢)—Green stick (wi?4 tater) half of the No. II (a) is
mixed with green colour and 1s heated on fire and beaten,

“No. V Red stick—One tola colour with water 15 mixed with 8
tolas of lac and heated on fire tll the required colour 15 obtained

“No. VI Violet sick—6 olas of lac are muxed with half tola of
sosni colour with water and 1s heated on fire.

“No. VII Astar stick—38 tolas of bangles No 3 and 6 tolas of
lac are mixed and heated on fire, No IV (a), Black 2 tolas of lac and
1 tola of lamp-black and heated en fire,

“No. VIH stick—Lac only heated,

“No II (a) Yellow (with water) is used as a first layer of colour
except in the case of very smooth surfaced wood.

“No, VIL d«/ar (lac and bangles of lac) 1s used as second layer.

“ All other colours are done after these two layers have been finished.
In order to equalize the colour, the fruit stalk of palm tree is rubbed
agamst the wood on the revolving lathe and the leaf blade is similarly
used m the case of fine lnes only. The fimshing touch 1s given by /1!

400, Babu Durga Pershad Hakim furmished an instructive note on
the Lac Industry of Indergarh 1n the Kotah State, Rajputana. The
following passage may be here given from which 1t will be seen
that anthne dyes are now-a-days most unfortunately bewng largely
employed in the production of the highly artistic art-turnery for which
that town 15 famous :=-

401. “The foll re the pig used 1n prepanng the
coloured lac sucks used by the turners ;—
1. Lac, 1 (heated and unt d). 2. “ Safeda” (heated

and unheated) known locally as white lac of European
manufacture, This cannot be prepared locally ; sticks of
it are purchased at Indergath for 5 or 6 annas a piece;
3. “ Neel™ (indigo) ; 4. * Basgm” (amhine purple of
European manufacture) ; 5. * Gulabt " (amline rose
of European manufacture) ;” 6. « Hara ™ (aniline green

PIGMENTS,
USED IN LAC~
TURNERY,

'Alternate use
battis with
others.

of European manufacture) ; 7. * Hingloo " (vermilion);
8. Hartal” (orpiment) ; 9. « Kajal” (Jamp-black).
C. 1491-1511,
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Madras,

“ All the above are obtainable in any Indian bazar, and the coloured
sticks are prepared by the artisan Tumself by mising them with heated®
pure shell-lac or whe Jac in the following preparations -

10, Yellow—Shell-locand Zartal, 11, Black—Shelt lac and Zajul;
12. Blue-black—Sheli-tac and indigo; 13. Red—Sheli lac
and vermilion ; 14. Purple—Whie Jac and European
purple, 15, ROS{-—\Vhixe lac and European rose colour;
16. Sky blue—~White lac and iadigo; 17. Dark green—
Shellfac, wndigo and kersal; 18, Green—Sheli-lac and
Evropean green (ambne).

“The ingredients ar: apportioned according as to whether the
colont required is to be lght or dark. Of fate years, European
colours bave been imported owing to their cheapness; they are
supplanting the colours locally prodnced and are everywhere
obtainable.

“There are only four arusans at Indergarh and they content
themselves with making sullicient for thewr daily needs, No stock
of lac wood-work is kept, and 1here is no export trade. With a
demand for export this trade would develop.”

402. Bombay and Sind.—The Collector of Hadrabad, Sind, in

hus letter No. 3325, dated 23rd July 1€96, furnishes the fallowing
s regarding the pigments used by the lac-turners of that

P
district 1 —

“The gredients for colouning, etc, generally used in the
manufacture bemdes lac are orpiment, vermilion, indigo, dAup, 2
preparation of resin, brimsione, and a green paint imported from
Europe. A small quantty of each of these ingredients 1s sent
herewith, together with a stick of uncoloured lac, as well as a few
sucks of coloured lac iliustratng each colour used in the industry,
Coloured lac is made by mung the colourng mgredient which
is first reduced 1o powder with plain lac and beating the mixture
over fre. Lac mixed with orpiment in the above manrer produces
a yellow, when muxed with vermilion it produces red, and so
on. The green colour inside and underneath the box is dove by
hand.”

403. Moadras.—The Sollowing information has been communi-
cated by Mr. Edgar Thurston, Supenntendent of the Government
Museum, under cover of s letter of the 7th Aptid 1896 s

#A small quantity of sample uncoloured lac is taken. Dust,
etc., removed from 3t.  Then a small quanuty of sample C (Natiu
arithalam)® is taken and very finely powdered, a little ‘water i3 then
added to it and mised sa as to gel 2 thick consistence, Then fire

®Thiy from the desersptsun wou'd appear to be yellow arsenic = orpimenti~
G, Warr,
C. 1491-1511.
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is kindled with charcoal in 2 broad-mouthed chatty in the way gold-
smiths do for their work, Then the lac 1s melted. This is done in
the following way:—In a stick a little of the lac (arent arrakku) is
touched and held hefore fire Tlus hegins ta melt and becomes
ad‘hcsi\e. Then a litle more of the lac s dipped in 1t and held

all the lac has been mielted. Then these stichs are dipped 1n the colour
which has been prepared of sample C (Na#z arithalam) lutle by
little, and by holding before fire the tac and the colour are well mixed
while melung by rubbimng the sticks one over the other. When 1t has
been mived well and while hot the coloured lac 15 removed from the
sticks and made mto a round mass and shaped mto sticks hke sealing
wax, After a hittle while 1t becomes hard

““Red, green and blue coloured lac are made i the same way
as above described.  Sample D being used for red, sample E mxed
with a little of sample C for green and F for blue colours.”

4¢4. Process for manufactunng of coloured toys—

“The wood that 1s to be turned 1s cat mto log and fixed in the
lathe, This is simply two long pieces of wood, to each of whicha
sharp-pointed 1ron 15’ fixed to hold the wood that 15 to be turned
between, When the wood has been fived 1t 1s made to revolve by
passing round it at one end of a string which 15 ted to a bamboo m
the shape of an arch hke a bow While the wood is revolving
the chusel 1s applied to 1ts surface in whatever way the wood 1s to be
turned. The chisel scrapes the wood to the shape required, and
before removing the article from the turning machine, sticks of
coloured lac are pressed aganst ns surface as it vevolves The
friction melts the lac which adheres to the surface in an un-
polished stage Then a leaf, called Z4alanalz: (sample B) m Tamil,
islpressed agamnst the coloured surface, Tis gnes polish to the
colour.”

TIMBERS USED IN LAC-TURNERY.

405 As already explained, one of the objects of the enquiry mnto
the subject of lac-turnery was to discover the timbers used for that
purpose, from the idea that these might also be found suited for the
production of bobbins, The numerous cotton, jute and wocl mills
that are scattered all over India have to import enormous qualities of
bobbins annually. A correspondent (on his bemng asked for inform-
ation as to the Indian timbers suntable for bobbins) remarked that
he had ascertained in Madras that boblins of a certain size were
regularly procurable at the ndiculously low price of Rzy per gross ;

USED IN LAC-
TURNERY.

TIMBERS
USED IN LAC.
1URNERY.

he was accordingly of opinion that it could not pay to compete. But
C. 1491-1511,
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U‘SIED T ,jm i it pays an importer to dispose of bobbins at the price or any other
URNERY. price, the opinion generally held is that it should sull more pay 3
maker to produce them in India, provided he <an obtain suitable
timber in suffici d and at a e price. This

view of the case has at all events been emtenained by at feast thvee
separate merchants who have each affirmed that they are willing
to import the self-same machinery as used in the boblun trade of .
Eumpe and to start factories on a large scale, provided they can get

y 5 10 the one dificulty——the timbersupply. The
observations recarded in this paragtaph, it 1s boped, may, therefore,
prove of some value to those interested in the bobbin trade as well
23 10 those solely concerned with lac-turmery.

406. The following alphabetical enumeration has been framed
from ail the replies 1o hand during the past four years— the passages
deabng with this subject having accordingly been omitted fsom the
fetters quoted in other chapters of thereview  Itis believed, however,
that this mutilation will not materialy lessen the value of the contribu-~
tions that have been recened, seeing that the [ist that follows gives
the names of the chief localities where the tmbers in question hare
been recorded as used in lac-turnery.

407. 1 wanld, however, here explain that 1 enly rare instances were
botanical specimens furnished afong with the letters or samples of
woods recened 1 have had accordingly to accept the nimes (scien~
1ific or vernacular) given me as correct or to arrive at these from com-
parison of the timbers contributed with those already in the Museum.
In this contection 1 wenld, for example, mention Khirni, Khirini ot
Khirna, one of the most widely used of alf timbers. In some in-
stances the samples to hand have bome one or other of these verna-
cular names accompanied with Wrightia tinctoria, Mimusops
indica, anft M. Kauki as the corresponding scientific name. I
believe that most, if not all, the umbers in question are Wrightia
tinctoria, but I have preferred to give the other seientific names as
well because of their having been specially mentioned :~

Acacia arabica, Willd. (Leguminosk), the Akar or dadul of
Hoshiarpur, Shabpor, ete.  In Jaipur 1t 1s especislly mentioned as

suitable for Indian clubs~Augdars.

A. Catechu, W3/, the Har of Hoshiarpur; Jaipur mentions

it as used for the leet of ckarpays and musals.,
A. modesta, Falf}the Phulak of Hoshiarput,

C. 1491-1511.
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Adina cordifolia, Hook. /. (Rubiacee), the Haldu of Saharan-
pur; the Aladran of Surat where it is said to be largely used for
cradles (palnas), etc,

Ailanthus excelsa, Roxb. (Simarubacew), used in Jaipur for
scabbards, ete,

Albizzia Lebbek, Benth. (Leguminos®) the Skrin of Shahpur.

Anogeissus latifolia, ¥all. (Combretacex), the Dhau of
Marwar,

Artocarpus Chaplasha, Roxd. (Urticacex), the Sam of Assam.

A. integrifolia, Zina, 7, the Jack-fruit trees, Assam.

Anthocephalus Cadamba, A7ty (Rubiacew), the Kadanis
in Alwar used for toys, bottles, jugs, etc.

Bauhinia latifolia (Legummose), the Jinja of Marwar,

-Bombax malabaricum, DC. (Malvacer), the Semul 1s in
Ulwar used for boxes, packing cases, toys, scabbards, fishing floats,
Jlinings of well, etc.

Borassus flabellifer, Zinn, (Palmz), the Za2/a or Arna ac-
cording to Dr, Hendley is in Jaipur used to make panted animals

It is a soft and weak wood but can he worked easily,

Boswellia thurifera, Roxd (Burseracem), 1s the Selar wood
of Jaipur 1s especually used in making Zooke pipes or nechas.

Cassta Fistula, Ziun, (Leguminos®), the Sonaru of Assam.

Cedrela Toona, Roxs. (Meliacex), the Tun of Saharanpur,
Hoshiarpur, Dera Ghazi Khan and Shabpur.

Cordia Myxa, L. (Boraginacez), is in Jmpur known as
Gonds and it 1s said 1o be used for Aookq shafts

C. Rothii, R. & S, the Gund: of Marwar.

Dalbergia Sisso0, Roxd (Legumnosz) the Shiskar of Saha-
ranpur , the Zakll of Hoshiarpur 15 mentioned 1n connection with
Jaipur as good for opium boxes, charpoy legs, chilums and sulphts
(datura-flower-shaped chilums). In Ulwar it 1s stated this wood
is used for all sorts of furniture and turnery

Eugenia Jambolana, Zam (Myrtacem), Jamun wood isn
Jaipur mostly used for mechas or smoking pipes, Chilum-ki-nalis
{tobacco pipe-stems).

Gmelina arborea, Zinn. (Verbenacez), the Kumder or &un-
Bher of Ulwar. Is used for making sarimgis (musical nstruments)
cups, toys, furniture, pannels of carriage daors and all kinds of orna-

acca.

TIMBERS
USED IN LAC
TURNERY.

mental work, It takes paint, polish and lac readily.

C. 1491-I511.
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pepERs | Holarrhena antidysenterica, Wail. (Apocrnacez), the Kura
TURMNERY. of Saharanpur ; the Verfalef supposed to be tsed in Vellere, Nonth

Arcot, for lac tarnery.

Jasminum grandiflorum, Zinw. (Oleacex), the Chorel:-
weod of Jaipur is good for togs, but 100 s0& for charpoy legs.

Lagerstremia Flos-regin®, Re:. (Lytbracex), the djur
of Assam,

Mangifera indica, Linn. (Aracardiacex), the margo is fargely
vsed 1n Agra; occasionally in Hoshuarpur, is only rarely veed in Jaipur.

Mlelia Azedarach, Linn. (Meliace®), the Dreb of Hoshiarpar,

Mesua ferrea, Litn. (Gunifer), the Nekar of Assam,

Millingtonia hortensis, Linn. F. (B:gnoniacex), the Akas
#irs of Sabaranper.

Mimusops indica, Kurz (Sapotacex) the Khrrins of Indargarh
1n Kohat State, Rajputana

M. Kauki, Zinn, is said to be the Khwrint of Shahpura in Raj-
putana, where 1t 1s s0d to be imported from Jaipur and Gwalior.

Morus indica, ZLin. (Urucacem), the Skakutis in Jaipar
used for making Dunkas and snuff boxes.

Olea cuspidata, Mall. (Oleacs®), the Kan of Shahpur.

Pinus longifoiia, Rexs, (Corferx), the CA of Hoshiarpur.

Populus euphratica, Onr. (Saheacex), the Hhuxof Shah.
pur; this is, the Baksn of Haidrabad, Sind, where 1t is extensively
used and much apprecizted for turnery owing to its taking colour
easily ; it is a common tree in Sind especially on nver banks.

Psidium Guyava, Lins, (Myrtace=), the Goasa is accerdmg
10 2 letter recelved from Mp, E. Thurston, used in Vellore, in Nonh
Arcot for lac-turnery.

Stephegyne parvifiora, Aersi. (Rubiacex), the Kain of
Sakaranpur,

Sterculia urens, Roxb. (Stercclacex), the Kadku of Ulwar.
Sitars (Guitars) and toys are made of it.

Tamarix orientafis, Forsk. (Tamaricacex), the Furasd
of Agra, the Elcan of Shahpur, Pharwan of Ferorpur; the Lye of
Haidrabad, Sind, is vsed for walking sticks, rulers and turnery.

Tecoma dulata, G. Den (Bi i ), the Rokira of
Marwar or Reira of Jaipar, vsed for charpoy legs, tobaceo boxes, etc.
Iy Ulsar this is the Kokera and it is eaid to be useful for toys,
287 icnltnral imp and fornitore j it takes a beawtiful polish.

€. Iugragm.
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Tectona grandis, Linn. £, (Verbenacem), the Teak wood or |, JINEERS .
TURNERY.

Sagwan of Marwar (rarely used), but largely in Khandesh District of
Bombay,

Ulmus integrifolia, Rox3. (Urucacex), the Kanaj of Marwar;
the Chhulal of Jaipur (largely used for the chalpat, rattle, the phirk-
ness, 10p, and the chakts or humming tops).

‘Wrightia tinctoria, R. Br. (Apocynacez), the Dudk: of Saha-
ranpur ; the Akurini or Khirnf of Marnar, of Indergarh, of Tonk, of
Udaijur, of Jmpur ; Kkerna Siroki, W. Rajputana; Anni or Dud:
of Dholpur.

408, Mr. T. H. Storey of Udaipur, Rajputana, who furmshed a
botantcal specimen, and says * this tree abounds in milky juice. Its
wood is used i preference to any other owing to its bemng ea<y to
work and takes lac colours better than any other, wood.” There is
thus no doubt whatever that the Kkirni of Udaipur 1s Wrightia
tomentosa.—ZLetter No. 326 E , dated 41k December 1896, In Ulwar
this wood is spoken of as Ahirna, it 1s used for toys and scabbards,

Zizyphus Jujuba, Lamk. (Rhamnacer), the Bar of Hoshiar-
pur, Shahpur ; Bords, Siedhi of W, Rajputana.

C. 1491-1511.
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TURNERY. of Saharanpur ; the Veppalas supposed to be used in Vellore, North

Arcot, for lac turnery,

Jasmipum grandifiorum, Linz, (Oleacex), the Chamelr
wood of Jaipur is good for toys, but too soft for charpoy legs.

Lagerstreemia Flos-regine, Rez. (Lythracex), the Afur
of Assam.

Mangifera indica, Zinn, (Anacardiacer), the mango is largely
used m Agra ; occasionally in Hoshiarpur, is only rarely used in Jaipur,

Melia Azedarach, Linn. (Meliacez), the Drek of Hoshiarpur,

Mesua ferrea, Linn, (Guttifere), the Nokar of Assam.

Millingtonia hortensis, Lizn, F. (Bignoniacex), the Akas
aim of Saharanpur,

Mimuseps indica, Aurz (Sapotacex). the Kairini of Indergath
1n Kohat State, Rajputana,

M., Kauki, Linn,, is sa1d to be the Khirini of Shahpura in Raj-
putana, where it 13 sud to be imported from Jaipur and Gwalior.

Morus indica, Zin. (Urticacez), the Skaksutis in Japur
used for making Dunkas and snuff boxes.

Olea cuspidata, Wail (Oleacex), the Kan of Shahpur,

Pinus longifolia, Roxb, (Conferx), the Chil of Hoshiarpur.

Populus euphratica, Oliv. (Salicacew), the Hhan of Shah.
pur; this is, the Bakan of Haidrabad, Sind, where 1t 18 extensively
used and much appreciated for turnery owing to us taking colour
easily ; it is a common tree in Sind especially on river banks.

Psidium Guyava, Linn. (Myrtacez), the Goava is according
to a letter received from Mr. E, Thurston, used in Vellore, in North
Arcot for fac-turnety.

Stephegyne parviflora, Korth, (Rubiacew), the Xain of
Saharanpur,

Sterculia urens, Rexb. (Sterculiaces), the Kadhu of Ulwar.
Sitars (Guttars) and toys are made of it.

Tamarix orientalis, Forsk. (Tamaricacex), the Farask
of Agra, the Ekean of Shahpur, Pharwan of Ferozpur; the Lye of
Haidrabad, Sind, is used for walking sticks, rulers and turnery.

Tecoma undulata, G. Don (Bignoniace), the Rohira of
Marwar or Roira of Jaipur, used for charpoy fegs, tobacco boxes, ete.
L, Ulwar this is the Rokera and it is said to be useful for toys,
281 icultural implements and farniture ; it takes a beautiful polish.

* Tugrasin.
{ 166 )
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Tectona grandis, Lian. f. (Verbenacex), the Teak wood or
Sagwan of Marwar (rarely used), but largely in Khandesh District of
Bombay,

Ulmus integrifolia, RKoxs, (Urticacex), the Kanaf of Marwar;
the Chhilal of Jaipur (largely used for the chalpal, ratile, the phirk-
ness, 10, and the cdakis of hummung tops).

Wrightia tinctoria, R, Br (Apocynacer), the Dudht of Saha-
ranpur ; the A%rinf ot Khwrme of Marwar, of Indergarh, of Tonk, of
Udaijur, of Japur ; Kherna Sirokr, W, Rajputana; Anni or Dud:
of Dholpur.

408. Mr. T. H. 8torey of Udaipur, Rajputana, who furnished a
botanical specimen, and says ¢ this tree abounds in milky juice. Its

wood is used in preference to any other owng to its bemng easy to
work and takes lac colours better than uny other,wood.” There 15
thus no doubt whatever that the Khirni of Udaipur 1s Wrightia
tomentosa.—ZLeiter No. 326 E , dated gth December 1896 In Ulwar
this wood 13 spoken of as A&urna, 1t1s used for toys and scabbards.

Zizyphus Jujuba, Zamk. (Rhamnace®), the Bar of Hoshiar-
pur, Shabpur; Bords, Sirdhi of W. Rajputana,

C. 1491-1517
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A
Abdara, 317
Abr1 work, 310, 338
Acaca arabica llood of lac, 310, 318, 261, 262,
see Babul a| d

llmber. 344
Catechn, ;u, see Khair
—_— of lac, 210,
Intdam ln:-dyemg, 3o
——— modesta, 344

Adda, 321,

d1, 320,
Adwa cordifolia, use of imber, 345.
Adulteration of fac, 250.
Agave, see Alor
Afira Tac ware, 314, 3
A5t 217,333, 366 Frcus rehgiosa,
Auanthus excel:a, use of timbef, 345.
Ayasb rang, 32 -

Aaaia, 28],
Albizzia Lebbek, 345
e afood of lac, 210,263, S¢e Sins

Athonia lumda, s Lod of fac, 210
Albumen 10 lz:.
Aleuntic acud, z
Alevrites mo!nc:ana. a food of lac, z10
Alzarn, 136,
Aloe, Amﬂ'lcan, 281, 383, 234.
Alta, 287, 2
Aamaoane
_ Alwar lac ware, 316
Amslgam, use in lac wire, 3200
Arman, or late crop of lac, 229
Am'sa, 30
Amutaar lac ware, 319
Anderson, ™
Angelo Brathere, Messre , 250,
Aniline dyes in lac ware, 317,373, 34
njir, 212, see Firus Car
At 317+ s0e Wmghtna tnctorsa,
Anogeissus latsfohia § use of imber, 345,
sona 3quamoss, & food of lats 199, 210

Anthocephalys Cadamba, use of timber, 346
Ants ascending trees, means of preventng, 206,
207, 229,
Ants swarm on lac, 206
Arenl arrakhu, 343

Arkar, 230, 231 see Cajanus indcus,

411, 231, 232, see Caganus tadicus.
Ars, 322
Arna, 346, se¢ Borassus flabellifer.
Arsenic in lac ware,

+llow, 279, see Orpiment.
Arsenite of enpper, 320, 322
Artocarpns Chaplasha, 345
integrifolia, 345

A!zn .t!: Termmzha tomentosa, 313.
Asman, 338,
‘avan, “exports of lac, 1835 to 189, 283,

5 1ac n, 236, 37, 29t
prgments vsed in, 338
Assy, 182,
Asm, 111,

Aswat, 2:2, see, Ficus religinsa.

Ata, 210, sée Anona squamosa.
Atishy work, 311, 32
‘Aus or eatly crop of the lac, 329,

B

Babul, 210, 362, 263, 338, 344, see Acacia arabica,

Ba(cinr:a sapida, 305,

Bact-

Baden Powell Mr R H, vh, 331, 335,

e onlacn 1568, 250, 204,

:on fae ware, 318,

Bagn lac ware, 312,

Bahan, 346, see Pﬂpul\ls euphratica

Lahu ka gult, 341

Bahraich, Iz at, 336,

Baigns, 141,

Bair, 211, 222, see Zizyphus Jujuha,

Barsats, 235, 216

sam. 212, see Lagersteemua parwifiora,
Daltelr, Snurgeon Genenal F G , 267, 335

Bamboo, uce of, 1n lac turnery, 310, 31.
Banerjee, Mr N. N, 330 i
Bankiya, 301,
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Butea superba, ¥ food of lag, 241,

< Buttan fac, 276,
. o trade in 18991900, 187,
i By sakee, 217, 239
s P N

Baroa.aso Kot cal Cc

arranga, 212, sce Kydia calyouna.
Lam:’f‘;‘s ¥ 4 Cajanus indrcus, # food of lag, 200 218, 235 277
Basy, Mr 8 C, 285, see Arhac,
i ,on [ac 1n Assam, 226, 391 emrrmtereeen hioW planted far lac, 218, 232.
e, 001 12C 10 1800, 224 C;t.ssuc, Statistics of import into Great Britair
Dasudes, ta dibba, 316. 1814-1826, 1
Ba.a»;.]" o a3 CAleutsa, tha arhet for Burmese facy 268

Bath,
uauhmxa ]ahlohl, use of timber, 146
Benares lac ware 16 .
genm.‘u, Fleer R 505,
engal, fac m, 21
Ber, g, 135,':;1,7':43, 252, 383, 330, 363, Se# Lz | emm OF “oda, i preoaration of lacdye, 293

phus Ju)al ) . 29m e S!nt-
Rerar, Iac m z.ﬂ, 276 -
(6 aGes e e0nr mpairs, - - . ,
!
| .
{ e, on LaCuinsect, 103,
1 Cassia Fistuls, use ot timber, 346,
N t Cedrela Toona, use of timber, 336,
{ Cedrus Deodara, se+ deadar,
i ) Eells of tacnsect, dimension cf, 167
Birgsa, 525 1 Cedtis Roxburght, @ food of lag, 2 1+
Hirosa ventl, v Centeal Provinces, tac 1, 230, 271
Bishnupore, lavdyeu\g at, 303 Ceratama Slhqua, = faod of fac, 311
Blankers dyed with ac, 293, Chakas,
Blow pipes, . Chatr,
Bobbins, 323, 344 'C*Mfl’ﬂf ralklnsu‘
Bogors, H see Zazyphus Juyub Chamars, 294 . .
Boho 33,
- Bm\aé-ﬁac,” 285 .

Lo, a tem for ba-prepared tac-dye, 240, 393,
Bol, 315, se¢ Gum wytr!
oldasa, 130,

Bombay, jac . 262, Chapra lac, 260,
ware, 332, Ciagri, 531,340
Bombax malabaricum, use of mber, 346, Chars, 511,
Tt Charpoys, 344,245
. L Cm\m;ee, Mr, . D224,

. Cheik, 266,
. e e i o tas, 30
Chhalas, 337.

. Chhelua, sz

. Chhslal, 34

. . PP Chsl, 3,,6 su Pious longifolra.
. Chllu

. th:’ ,m h»na 15, 343+
om0 Jar 30 1800, 238,
ek, Sit E. . 392 Colomsde of e, for Beaching shellac, 209
Blur, 252, 353 Cj:lmme, for beeaching sheltac, 203.
22,
Burke, Major, 199, 1Chota f\ag;\vr, tac n, 319,
Borma, lacin, 766, 271, Lrucherbutty, M, Sg 215,
Bulea, 11y, 57 Esjclena Hookenana. Chuss, Ju. 330
Hutea frondosa, 194, 301, | Choud Work, 310,
":“ ‘——-\ 2 tood of 12¢, 206, 33N, 733, 274, 230, Lochinwal fac~dye, 156,
RIS 2m 150 335 250, vz, S8, 376, Coctos cacti, 192 S0
and Fat Cuttus carifers, 183, 308
\



Index,

Cocous Lacca, 151.

Cocoa-nut palm,

Cold destructive o lac, 216, 244

Coldstream, Mr W, 217.
e, on Jac in 1881, 260,

Calourm- matter 1n lac, 296,

Cop:land‘ Mr. D.
Copper, 331
Cordin Nyxa, a food of lac, 211,
", use of timber, 346.
——— Rothu, uwe of tumber, 346
Casmetic, lac-dye as a, 290, 307
9’ ton, d,gd wul. hc, 257, 252,

.5 270,

DelhiTad wm, 319

Deadar, 3z.

Dera Ghani Khan lac ware, 311, 340

Deca Ismad Khan lac ware, 314, 319, 370, 322, 323

Derajat lac ware, 319, 320

Dhak, 211, 2341, 236, 237, 238, 259, 2€0, ¢ Butea
fiondosa

Dhau, 345, See Anogerssus latifolia,

Dhobeyne, 21t, see Dalbergia paniculsta,

Dhop 218, see Varinga laufoha

Dhup, 196,342

Duyar, 324

Dolichandrone Rheed, a food of lac, 211
Drek, see Melia Azedarach, 346.

Drought mpuigusto Jag 245,

Dudyeon, Mr G _C.

Lutt, Ur Us Ly 104 2070

E

Ellichpur, lac at, 243, 249.
Elsner, 199

Emery, 31
Engramed fabers, 151,
Ericerus pela, 192

_L_._, use of imber, 345.
Euageni2, sp, 269

Eublemma amabi 15, 207
e e A irtbution of, 209,
cocrdiphaga, 20
Euans, Mr George, 205 105,

Factory, lacy 277, _

) 221,
224, 235, 242, 259, 262, 208, see ahat, peepal
an,

- Rumphu, a food nf lac, 212, 270.

- Tjakela, 2 food of

Tires, romz- des!vul:hve to Iac, 206, 226, 239, 244

Forsyth,

Frost deslrucuve lo lac, see Cold.

Fungus on lac, 20

! G
Ganta lac ware, 314, 316

| Galleria sp. 1njurions to lac, 206.
Gamboze, 335

Ghoti, 253, 253
Gitars, 345, soe Sitars
Glaten'1o lac, 206
Guelna arbore, use of tmber, 345
Gonds, 346, see Cordia My
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Bankura, lac-dyting at, 302, Butea superha,; food of lag, 111,

Bonyon, 163, m 6 wmg\\ms&:. Rutta lac,

Bapu an’ lr » amranec !rade 16 18394900, 187,
) b PP

c

e v g3
Barranga, 2t3, se¢ Kyda calyoma

Easrota, 15 Cayanus indicas, 3 lnod of lag, 211, M8, 235, 271
Basu, Mr B, C, 283, rhae,

s —omee, 00 12€ 1 Assann, 226, 261 arermmerr e HOW plznled for far, 218, 232
ey OB J2C 10 1340, 244 Cihelac, Shusms of ymport snto Great Pntain,
Brsudeqee ka diba, 316, 19141836,

Eat 3.7, C:lculta, the muket for Burmese lac, 208

lotropls mgantes, 200,

Bmuma\mtoha, use of mber, 346
Benares fac ware 36

Benedikt, Herr R, 30‘4 .

Benga), lac m, 217, 2 L.

Ber, 113, 235, 343, z;s, 232, 253, 250, 263, see Lanve ae-dye, 29%
phusju,u 2 st ot

Perar, 9, 247, 276, } e St YTy pm’lf)'mg shellac, 209

e - S s e s o e

|
!
TS VT .
e Lar-m‘ecl, 198,

; Casma F)stula, use of timber, 345
. Cedvela Taond, use of tunbef, 136

Cedrus Deodara, se« deadar,

Cetls of lac-msect, dumensian of, 167

J : Celtis Roxburghu, 3 §o0d of Lec, 2
Brrosarchit, 326 'unmx Peovinres, lac in, 230, 771
Bishnupare, 1ac-dy eing 2, 303 Ceratoma Siqus, & food of Jac, 225
Blankets dyed wih lac, 393 { Umk‘s, w
Hiow pipes, 337 ' Chakr
Boblans, 123; 343 Chntpat, Tatve, 357,
Bmm, 213, 332, se¢ Zizyphus Jugabs, Chamars, 204
Bahatig, 533 Chamels, 346, see Jusmmpsti grandifloryra.
“ Baad Ay’ 135 bhand, Dewan Fek. 323,
Bol, a term for balf-prepared fag-dye, 210, 303 Chandra Royan, 37.
Bot, 335, se¢ Gum nyreh, Crandrus, 332
Boldaba, 230, Cﬁn;m. 325 3*5, 3374
Borobay, fac in, 262, Crapra lac, 2
e a8 w218, 332, Chﬂy"wlh:sw-
- - Chare, 22t
Chiacpoys 344, 145
. . Chatterjes, Mr. G D, a2y
. Chedk, 266, 76,
A . Chess \mavds Trom tat, 335
Chhalai,
. Chtetie, 347.
- Chlulal, 3
. " Chil, 3|6 su Pinos Jongifoha,
vt Chitum,

wattidtiausibdmuton, P, b, 184, 265 Ch;vuw .u na!:r, 2454

~ anr lagia 809, 1B, Chy

Buck, Sic £ C, 292, (‘Mcr(de ol hme,fm bleaching shellac, 209
Bur, 252, 253 Chlorne, for breaching sheilag, 299,

Burak, 1. Ehorna, 3220

Burhe, Maor, 199, Chota Nagpur, lac i, 319,

Bosma, fac in, 268, 2; Cluckerbucey, Me, 8, 225,

Butea, 233, see Er\o\zni Hookerdama, Chrart, 324, 330

Butea frondasa, 18, 211, Claud work, 3

Mo,
a foud of fac, 210, 32, 233, 224, 330, ] Cochinaal lac-dye, 18
232, 238, 24, 3500 355 35, 402, 08, 230 | Caceon cactn 160 3oac”
#¢¢ Palas and Patas «Coccus cenfers, 184, 305
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* Kikar, :uo, 261, 344, se¢ Acacia arabica,
Ralta,

Lac-harvest, Season of, in Sonta| Parganas, 322,
—_—— per tree, 218

Kinor 32 see Prer

of a babul trge, 263.
of a banyan, 264
of a ber, 25;.

e~ ———aa— of @ k 153 m tree, 240, 242,

204
of Cl]mnus 1ngicus, 233.

rp
Kirs, 243, se¢ phog.
Atrpty 81,
[ Yy
"
.
- . - Lacanseet, 191
——, described, 202

wgsgmie w

Kusamb, 213, 236, 253, 233, 262, see Schleichera
1yuga,,

Kusum, 22 o, 222, 224, 325, SE€

) by Carter, 18,
p— Raxburgh, 156,
s, distiuction of, 205, 269, 275

—, dispersal of, agents in, 105
—, distribution tn India, 216.
—————, 1mpregnation of femals, 104, 203,

trijuga
Kusumi, 3
Kyora calycina, & food of lac, 212

L

of, 2

i Siate Foresteagt,
——— evenue from, 371,
, medicinat of Ceylon, 2t1.
 preparation of, 277, 32§

, state manopoly 1n, 2

——, sticke, see stickelac,

—— thefts of, 223, 216, 275

— trade pames of, 220, 224, 235.
nses of, 306

30,

— 2 substitute for Cuchineal, 287,

—_—fer calourmg qm\xs. 230,
— fiom pila:
——, hquor as y mznure. 305,
—— Loss of market for, a5
———, Separation of, 277, 2
, Statistics of Irnporl ot et Bntain,

1814-1826, 15!
R eade, 15631900, 186
———, uced by tanners, 239,
Lac-dyein, 231, 792, 253, e
Lac factoriés 10 Bengal 42
North West Brovinces, 202

of certain food-trees may
indicate more than onc species, 192,

» proportion af sexes, 70, 207.
5 reproduction,

T e of, oo,

e, swarming of, |97, 190,

_— <5 194,

,peuods of 193, 194 207,

210, 2

——— transplantation of, 195.118 222,
— y nature, :u, 244,

10 Assam, 2

" Centval

Provinces.

240, 243
o Nurth=\West, 238,
-—— 10 S1ad, 263,

Lac-lake, s-¢ lac-dye,
Lac- larva described, 103
abits of, 225
, mortality of, tos, 203, 204
., weak f reared on soft wondedlrees, 243,
— leaf, 324, 337
Lac-manufacture, 239
S\t Bengal, 189‘
5 tn Burma,
 rocess of outting, 250, 234 256,

Lac mats 337

Lac-resin, I rmation of, 193
Lac-toys, 323.

Lac-tiace 10 1506, 152
S, coastuise, 18:

.y growth of, mth United States, 188,
~———— wnethod of selling, 218, 223, 253,
————— middlemen 1n, 231, g

, prices reabised, 237, 2
-y Resrne stock on I.nndon market, 1837«

190,
—_— n)t as 'a means of barter, 218,
Lac turnery, 3¢S,

-, apparatus for, 319
1ac ware, 308,
Lac war, 5

— Nzhvt, e,277 .

S TPI

Lacaic and, 300

. 335
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La]l’l/anll, 378, see Lzjward,
Lake ” denved from Lac, 182,
Lakhans, 333, se¢ Jahins
Lath dana, 260.
Lakhy, 325, 327, see lac-dye,
Lakor lata, 220.
Lakslataru, 181, see Butes frondoss
Lal naya rang a0
Lamp black, 330, 318, 320, 322, 326, 0, 341
Lavura aer,soe Cotaia Wy sars 376 325 340 4
Lawsona alba, 290
Laswmards. 327, see Lajward,
Leather dyed with lac, 204, 302
Lendya, 212, 152, see Lagerstremia parviflora
Lichy, 212, see l\ep))ehum Latchs,
Livache, Mr A, 2.
Lodh, 238, 200, 293, 303. see Symplocos racemosa
Loha rdaga, fac 1n
——;lac Irmn, g0,
i, dy €10¢ at, 302
Lime water, usen mmg lac, 289
Lwtavr]‘ NIFL L, 184, 303
Lye, 346, see ramanx onentalis

M

M*Cann, Dr H,, 184, 302

on lac 1n Bengal, 28y
McKee, Mr ] A, 183, 241, 245, 278
———, on 13€ 10 1875, 36
Mackense, e P K 5 207, 785
Madsas, lac turnery W, 343
———., prgments used 10, 342
Ma'amma, 284, see molumma
Man uera indica, a food of lac, 212,
— 5 use of timber, 346
Mango, 212,346, se: i\hnglftu ‘ndica
Mansun, Mr,C.E,

nn hc n 188y, 220,
Warara lac ware, ato, 312,
Marbles, 336.
Marguact, M C, 20

farwara lat ware, FATY
Mason, Dr, ¥, 267, 268,
Mathna, 321,
l\lgc}m, thew method of dyeing silk, 304
Megkurs, 215, see Monrs macassnnﬂms.
Melanorrheea usitata, 2
Melia Azedarach, use of nmher, 346.
Mesua ferrea, use of timber, 346,
Mendu ko'm,ns see Cajanus mdicus,
Mian Jan,
Midnapoie, h:dyema at, 302
Milliagtonia horiens:s, use of bmber, 345
Mimosa cinerea, a food of lac, 146, 107,
——— connda, 197
Mimusops imdica, use of timber, 344, 356
e Kauky, use of timber, 344, 346.
Murzapur Jac at, 235
Msa n)bdar, 323,
HMochha, 3
o S ilusean shell, 311, 328,
Molgmina, 238, See malamma
Monkeys destructive to lac, 206, 72
2Movodista, 305, sce Rubia ordioia
Montgomery lac ware, 314, 319,
Morkay term for raw lag, 225,
Morys indica, vse of timber, 345,

———, means cf destroying, 207,
Hudar, 290, see Calatreps gigantea.
\luu,ar,. Me T, N., 297,

Murcay, Mr, J. 18,
Mutre, 228, sie Hutca frondosa,
Musa, see Plantaia,
Musals, 344,
Mustard oil, use of, in lac ware, 3ta.
Mysore, lac coltivation 1n, 263,

N

Nagal, 235, 236
Nagufs, 223

arkdus, a3 collector of lac, 362.
Nakshl work, 312, sce Nagshi,

1, 371
Nigats worle, 329, see Naksht
Aaftu arsthalam, 342
Nausadar, 317.

Neel, 333, see indigo

Nepheham Litchi,  food of lac, 212,
Nohar, 345, see Mesua ferrea,
Nohita, 365,

Nurmandy, Pr. A, on lae-dye, 300
North-West vamc-s, lac in, 292,233,

Nihan, 321, 322
N, 330, see tndigo,

(o]

Arnas M2 1 T 3Ry 186, 241,

LI

* 340, 342, 5¢¢ hastal

140U i

-, Pigments used n, 339,

253 258
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Palnas, 345, $¢¢ Admm cordifolia. N Bote Taete otowt 9.
andanus, se¢ heora,
Panxc)mn-d-bba, a6

Pank, 2t

Par kbin, m 270, see Butea frondosa.

Parri, 325

Paryas, 223, see Butea frondosa, LLEC -

Patna, Jac-dyeing at, Joj. and silphide of mercury.

Patra, 322 Resin of lar, 204, 296, 207,

Peareon, Dr 183, Kesino-tannol, 293,

P:tpal o3 247, m Ticus x Igiesa and Pipal. Rett, 322
Ak e e i pa iE

3 10g, 103 ety S50 33U 008, b4,
Phuiah, 30, see Acaua modesta, Roxbargh, B W, 184, 205,
Phd kanual, 316, 5 o0 hc nsect, 195,
Pauphi Lac, 155 Royle, Dr F..
Piasal, 213, se¢ Terminalia tomentosa. Rubia card,{nha, dos
Prgments 1a lac turnery, 337, | Rossel, Mr , on lac dyerag, 293.

Pilkhan, 212, sec Ficus Tjakela, ! Ruthal Buf, 212, see Ficus lacrfera.
Pinus longifolia, 325, 326, 3405 346 Ryan, Mr, G M, 192, 210, 217
Fipa, 312,338, 329 ————————, on ki 1 Sind, 262,
Pipal, 313, 216, 221, 235, 236, 245, 243, 252,253,

250, 261, 270, see Ficus religiosa
Pipla, 202, Ficus rehgiosa,
Pappaln, 103, see Ficus religiosa,
Pubhu Lal, Forest Ranger, 337
Puthecoloblum dulce, a lnod ot lag, 212, S
Plantair, .81, 283, 28, 20!

ash of lewves 10 dyeml_, 304 Sacka, 334

— sa prepanog lac, 285 Safeda, 33% 341
Satedaisrb. b 317
Sagon, 213, see L ectons grandss.
Pola, 212 w hydla ==lycma Sagman, 347, see Tectona grandis
Poplar, 32. Saharanpnr lar trade at, 237
Populus el\phrahca. 1150 of timber, 346, Sahuwal of shahpur lac \vzne. 314y 322,
Poro, 212, sez Ficus Cumia. Sahs naya rang, 3.
Potash, 278, | saila, 333
B Sz z-;, see Tevmmzl:a lnmen!n!a.

Plunki, 222,
Podanur lac ware,

e,
— pnmenh u)ed m, 339, .

Saringis, 346
Sarsom, 326, sce Brassica dichotoma,
Q Sasut, 340,
?l{iﬂu, 321,323,
athry, 321, 312
Quick hme, use 10 prepanng lac, 259, Sehm Semate, @ food of lac, 213
Schler hera trnuga, a focd of h:. 213, 211, :u,
235, 275 242, 246, 258, 202, see Kusa
Kusamb and l\usum
Schmudt, Herr k.,
R Senceme: hatbarn & Go, Messrs , 22,
Seed-fac, 225 277,359
——— L analyss of, 205
Hecching of, 275,
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IDIAN FOOD GRAINS axp FODDERS : Tuzir CHEMICAL COMPOSITION
By Dr. J. WALTER LEATHER F.1.C., F.C8., Asst. Agricultural Chemist to the

Government of India,

In the following pages wll be found information regarding the
V\D‘osnion of same of the Indian food grams and fodders, It
scipated that a second ediion of this work can be issued in
. twelve months, when much will be added toit. It will, how-
prove of assistance to the author,if those interested in the
ct will in the meantime kindly communicate to him any sugges-
which occur to them gs being useful. With regard to the
.‘gcment, among other things, it may prove more convenient for
some readers if the following were adopted wn future :—Part I, Grains,
{a) cereals and mullets, (§) pulses, (¢) oil-seeds, Part II, Fodders,
(&) cereals, millets and grasses, (§) pulse crops, (¢) cil-seed crops.
Part 111, Qil-cakes, Part IV, Roots and tubers; the individual groups
bemng d alphab 1] ding to their b 1 names.

In this edition the food grains and fodders are arranged under
their botanical names, in simple alphabetical order, and the chief
local names are added.

F. 669-74.
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PLAN OF TRIS
PAPER.

WMETHOD OF
ARALYSIS.

An knowledge of the chemical position of the Food
crops of any country is of importance. In the case of India, the
information of this mature, which has been available in the past,
is very limited. On the other hand the number of crops of d:fferent
natutal orders is larger than in most counisies, and that of varieties
of the same crop is pondingly greater. Consequently, the
chemtcal analysis of only a few specimens of each of these varsieties
wonld entail a work of very considerable magnitude. Such, for the
present, is not being attempted. I, however, the chief characteristics
of the composition of the principal crops is determined, a want which
is experienced by those who are studying Indian agriculiare will be
in part supplied.

The source from which the samples have been cbtained is
stated for each sample, Some few of the analyses were made during
tae tme Mr. 8, H, Collins held charge of the laboratory and their
authorship is bereby acknowledged, These analyses are marked
withat.

Regarding the methods of analysis 2 few words may be use- .
fally added. These are not guite uniformly the same in all countrles,
and quently the published analyses of food stuffs are not always
comparable m detals. The following notes are therefore made.

Bloisture.~Ths has been determined in all cases by drying in
gn ar-oven at abont 100°% ¢,

The oft has been extracted from the airdry sawple with recti-
fied, but not desiceated, ether.

The ether estract bas uswally only been determined in the grain,
in which case it may be assumed {o be almost entisely il

Inthe green fodders and straw or BAusa of crops, the matter
soluble m ether includes fargely other substances than cil, such ag

wax, chiorophyl or even Alkaloids in some cases, It has, therefore,
been generally omitted from the analysis of these matesials.
Albuminoidseln some of the alder samples, the proportion
of Albmminoid nitrogen was not separately determined, and for
these the amaunt of total nitrogen has been muluplied by the usual
factor 625 and the product entered as Albuminods. Al such have
been warked withan *. In all the samples marked g9 or co, the
Albeminoid Nitrogen was separated by Retthousen’s method (pre-
cipitation with Capric hydrate). In a few other cases Church’s

F. €69-74.
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their Chemical Composition, (7. #, Lewias, 347, (,"/

method was employed. As will be eeen, r1sy t1a vina of M{
pitrogen in grain exists as Albuminolds; it I8 on’y fo fotders sy ¢
very marked divergence exists between the sunonet of g4l 11
Albaminoid Nitrogen. "

Soluble Carbolydrates.—This term Is apgias §4 Fa fois ’
those component parts of food stofls which are 1a Py ‘:W.
mined.

In cereals and pulses it includes principally ssseh), fs o 4,
cases, such as some of the oil sceds, there fs R, ';‘:
place being taken by such substances as pectin or neiheys, 4

Woody Fibre.—This includes princlpally lintis, e 4
Tignin which is present in the grain or fodder ¥ (ncludad f

Soluble Mineral Matter~—Most of the ramply e
lean and free from earthy admixture. Tut Mnce by Mh“"’
earth was usually present and difficult to resinys ot r;w
soluble part of the “ash ” or mineral matterhas Lieen stas | “'V-Z:r!("
and the other insoluble portion, which conslsts wlndl,,”, P ll
silica natural to the grain or fodder has been entirad (s ),y lhs
column. Usually grain contains very littlo sllica, and ff iy “;s’u
matter was adhering to the sample, its presence In at onrs l“'ﬁ/.,' y
But the straws and grasses contan Ingh proportlons of yfify ‘:'L
wtegral part of their normal compositon. Fartl; o Lo ““h
usually adheres to these fodders, which is only partlally gysp, )
the thresh Qoor. fi i ding the I

f A1
ash will be supplied later, POl e

Sif

AN ST

; Y
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Boanical Name—Avena sativa.
GRAIN,

Englisk Name—Qats,
Vernacular Name—Jai,
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Botanical Name—~Panicum miliaceum,

English Name—Common Millet.

Vernacular Names—China, Salar, Save, Vari, Varagu.
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English Name—Lutle Millet.

Vernacniar Names—Kutks, Avara.
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Dotanical Name—Phaseolus aconitifolius,
GRAIN.

Englith Name—
Vernacular Names—aloth, Mul.
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All communications regarding THE AGRICULTURAL LEDGER should
be addressed to the Editor, Dr. George \Watt, Reporter on Economic
Products to the Government of India, Calcutta

The objects of this publication (as already stated) are to gradually
dévelop and perfect our knowledge of Indian Agricultural and Economic
questions. Contributions or corrections and additions will therefore be
most welcome.

In order to preserve a necessary relation to the various Departments
of Government, contributions will be classified and numbered under certain
series, Thus, for example, papers on Veteriary subjects will be registered
under’ the Veterinary Series; those on Forestry in the Forest Series.
Papers of more direct Agricultural or Industrial interest will be grouped
according as the products dealt with belong to the Vegetable or Animal
Kingdom. In a hke manner, contributions on Mineral and Metallic sub-
jects will be registered under the Mineral Seres,

This sheet and the titlespaze mav be removed when the subject matter 18 filed 1n its proper place,
according to the letter and number shown at the bottom of each paye
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PTEROCARPUS MARSUPIUM,
{KINO TREE.)

[ Dictionary of Economic Products, Vol. 1., Pt. I, P. 1370-80.]

MALABAR KINO:
ITs COLLECTION, COMPOSITION AND TRADE;
With a revision of the Dictionary Article, by MR, D. HoopeR, F.C.8.,

E.L8.

The revision of the article on Pterocarpus Marsupium in Z%e
Ductionary of Economic Products has been rendered necessary on
account of the great interest attached to the recent fluctuation in the
price of medicinal kino and its causes. During the course of an
extensive correspondence between the Reporter on Economxc Pmducts
and members of the Forest service, 1mp
has been obtamed with regard to the distribution of the tree and the
collection and preparation of its juice for the European market,
Authentic specimens of the kino from the different localities have
been forwarded to the Reporter and deposited in the Economic
Court of the Indian Museum, and an opportunity has been taken to
subject the samples to parative tests in the chemi .
especially in respect to their tannin value, -

The genuvine Malabar kino is an important indigenous drog in
India which has been recognised many years in the the British and

,other Phar i An unlimited supply is now obtainable
through the Forest Department and at a price that will preclude all
competition of other articles of a similar nature,

P. 1370-80.
(29 )
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INTRGDUC. |
TORY.

Ptemcarpus Warsupium, Roxb., Fi. Br. Ind, Il 239; Ind.
Kew., IV., 632,

Tre Inman Kixo Trze.

Syn.~—P. sBiLosvs, Roxb.

Vern,~Bija, bijasar, bijasal, pinsal, pit-shols, bands, Hinv.; Pits
shal, psiesal, BuNG.; Byass, piasal, bijasa, Urtya; Hitur,
lud, ked, kilum, paisar, Kot.; Murga, dands, SANTAL;
Peddei, bijo, Govp; Radatbers, BuiL; Dijacal, biah, bija~
sah, byeira, dhorbenla, C.P.; Bibla, bibls, huni, osana,
Mar ; Bibls, bin, Guz.; Bibla, bewba, bis, Dec.; Vengui,
yeanga, vengarmaram, Tan.; Peddsgi yeangn, yeggi,
yegisa, pedegn, pedes, vegiso, egism, vegi, pedyegi, TeL;
Benra, honne, bibls, honnemaradabanke, Kan.; Humu,
karinthagaro, vennea, , Mary; G
gonmaly, SiNG ; Katimukki, Aras.; Tur GuM-Hira-
doklus, kholav-manda, nmg«bayal Hmn 3 Nat-ka-dam-mule
akhoan, Dec.; Kand. ttam, Tasty;

Hurn, Tevg Vi pasha, Marav.; D 1
aklwarne-hindt, Aras.; Khune-siyavushane- hmdl, PERrs,

References.~—Roxb, ¥, Ind, Ed, C. B, C,536; Voigt, Hort. Sub,
Cal., 242, Brandis, Fi, 152; Beddome, Fl. Sylv, t. 21
Gamble, Man. Timd, 1322 Dals, and Gibs , Bomd Fl., 76:
Rew. A. Campbell, Rept. Econ. Pl Chutia Nagpur,
Nos. 0465, 9466 ; Sir W. Elho!, Fl. Andhr., 49, 190,
Pharm. Ind., y0: Flick. and Hanb, Pharmocog, 194;
Ainslie, Mat. Ind , II, 264 ; O'Shaughnessy, Beng. Dispens,
a9g; Medical Topog. Ajm., 131; Moodeen Sheriff, Supp.
Pharm. Ind., 208 ; Murray, PL. and Drugs, Sind, 128;
Dymock, Mat, Med., W, Ind., and Ed, 239, 838 : Dymock,
Warden and Hooper, Pharmacog. Ind. I, 4643 Trans,
Med. and FPhys. Soc. Bomb, (New Series), No. 12.373:
Birdwood, Bomb, Prod., 30, 266, 3t1,329; Druvy, U.PL
Ind., 3513 Useful Pl Bomb, (XXV., Bomb. Gas.), 62,351,
394: Econts Prod., N.-W. Prov,, Pt.1.(Gums and Resins), 3;
Gums and Resinous Prod, (P. W Dipl Reptl, 203, 5.7, 9
25, 32,65, 67 Cooke, Gums and Rexins, 35 Wardle, Dye
Rep., 26, Christy, New Com Pl, V., 39, 40, 44: Mon.
Madras, Adm, 1, 313 1., 64 ; Nicholson, Mon. Cosmbatore,
401 3 Bovwell, Man. Nellove, 101; Moore, Man, Trithinos
poly.79: Gridble, Man, Cuddapah, 199, 262 Settlement
Reports ,~Central Provinces, Nemar, 305;: Roipur, 75:

Chanda, App, Vi.: Godavery, 37 : Stanee, 10 Chindwara,

110, 111 Bhandara, 18 ; y T, 1995

VI, 32, 35,37 Alll 33: XV, 33: XV, 19; ,U'!l’ 29z

Central Provintes, 88, 503 ; Mysore ond Coorg, Fu 48, 71
P. 1370-80.

( 30)



Ledger.

319

Composition and Trade,  (D. Hooper.)

PTEROCARPUS
Marsupium.

LI, 31 ; Fournals;~-Agri-Horti, Soc, Ind. (Old Series)
IV., Pro,a1: V., 110, 113; VIIL, Sely 140: IX., 294, Sel.
8§t Pro, 1405 XIV., Stl, 166 (New Series), IV., Pro.
(1873), 38: VIL, 136 Ind. Forester, 1,374 II, 18,19
IIL, 23, 189, 301 ; IV, 292, 323, 366, 411 ; VI, 104, 3045
VIIL, 105, 118, 135, 126, 378, 411, 414v 415, 416, 417, 435,
439440 IX, 204, 356, 477: Xy 33, 223, 325, 326, 547,
850, 552 X1, 230: XIL, 85,188, 3035 XIII, 120: XIV.,
151, Pharm. Fournal, Vol. 64, 15¢9, p. 226, Chemist and
Druggist, 1898 ; Feb, 36, p. 3555 Fuly 9, pe 575 Fuly 30,
207, Indian Forester, October 1900 (Appendis).

Habitat,—A large deciduous tree of Southern and Central India
and Ceylon, extending northwards as far as the Banda District of the
North-Western Provinces. Most abundant in the North Malabar
district of the Madras Presidency, where the juice is mannfactured
into the drug. The tree occurs in fair abundance in the Coimbatore,
Nilgui and Tinnevelly districts of the Madras Presidency, alsoin
Berar and the Central Provinces. In all these localities kino might
be obtained 1f a necessary demand arose. In the Northern and
Southern Forest Circles of Bombay no kino industry exists, but the
Bibla or Bia is a valuable timber tree especially in the Thana Divi~
sion, and it would not pay Government to sacrifice a fixed revenue
from timber for a product of much less value as the gum from the
tree, In Hyderabad (Nizam's Domuinions) Pterocarpus Marsu-
pium is at present one of the most valuable reserved trees under the
Forest Department,

Major D. Prain, 1.M.8, in an appendix to the “ Indian Forester,”
October, 1900, has arranged this species under two vaneties, each of
which shows two distinct geographical forms.

Var. a.~Form 1, #iloda; occurs 1n Ceylon, and m Coimbstore,

South India.
Form 2, vera; occws in the Nilgiris, North Arcot,

Nellore, Carnatic, Cuddapah, Bellary, Kumool,
Kistna, Mysore, Vizagapatam, Godaveri, Ganjam,
Onssa, Somthal Pergumnabs, Chota Nagpur, and
Central Provinces.

Var., 3.—Form 3, acuta; occws in Rajmahal Hills, North-West.
ern Provinces and Oudh, Kumaon, North Malabar,
and Coorg.

P. 1370-80,
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__Ma_rsgpium. Malabar Kino: Its Collection,
l“?rl“’%\{,‘.’c' Form 4, acuminata ; occurs in Behar, Central Provinces,
Berar, Central India, Deccan, Rajputans, Concan and
Kanara,
History.

History.—Dr. Pereira remarks on the history of gum kino that
“m 1757 Dr Fothergil] described an astringent gum which he
supposed (though on very loose evidence) to have been brought from
the river Gambier, and hence he termed it Gummi rubrom
astringens gambiense.” In 1774 it was introduced into the
Edinburgh Pharmacopeia as Gummi Kino, and in 1787 into the
London Pharmacopeeia as Resina Kino. It was described under this
designation in the third edition of Lewis's Exp. Hist, of fhe Mat, Med.
by Dr. Aikin in 1784. In 1794 Schenck published an inaugural
dissertation on it (Pereira, Mat, Med., 3., 325)-

The origin of the word is probably derived fram kamo the
Mandigo name for Pterocarpus erinaceus which yields a simi-
lar gum in Africa. The Persian name for the drug iy Khune,
while in the Central Provinces XKinfa js one of the names for
Butea kino. The word has by some been referred to Carnisin
allusion to the “ flesh "-coloured appearance of the juice.

Malabar kino does not appear to have been noticed by Hindu or
Mohammadan medical writers, and Dr, Ainslie in * Materia Indica™
(ed. 1826, p. 185) states that the drug is but shghtly known in
India.

‘The drug has often been subject to adulteration, and in 1841
Dr. Pereira detected many impunties in it. The gom of Butea
frond has ionally been substituted for the official kino, and
this exudation, both in its natural state, and as met with in the
bazats, s of very inferior quality.

C The £ of kino from the juice of the

Seasoh for
collecting,

Vengai (Pterocarpus Marsupium) is conducted 1n the district
of North Malabar, Anjurakandy, a willage at the foot of the ghats,
is supposed to be the site of the factory where the first supply was
prepred for the market early {n the past century,

‘The best season for collecting Lino is in the dry weather during
February and March when the trees are in blossom, The gumis
of inferior quality during the rains, andinthe process of drying at
this senson the wuse of artificial heat wowld have 10 be resorted to.
The tree “bleeds ” pretty frecly at all times of the year.

The Karambars or hill tnbesmen of the dustrict, whose chief

P. 1370-80.
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means of livehbood is the collection of minor forest produce, have c‘g‘l}%’{l{?_“
hitherto employed very wastefnl methods in ing the juice.

- The nght to tap the trees is now put up to auction together with
that of collecting other forest produce such as beeswax and
honey. In other cases the tapping is conducted by rangers under the
supervision of the district forest officers; the collection is undertaken
subject to the condution of its being done properly and wuhout caus-
ing undue damage to the trees.

A few years ago, Mr, J. G. F. Marghall, the District Forest Officer,
adopted the following method of collecting it,

A longitudinal cut is made with an aze or with a knife called | Methodof
macha kalti through the bark of the trees down to the cambinm about preparatio
14 foot long, and side cuts are made to lead into this. A bamboo
tube is then fixed at the bottom of the main incision in order to catch
the juice thus—

<

Inthe course of about twenty-four hours the flow of the gum ceases,
and the bamboo is taken down. When several of these bamboo cups
are neatly full they are taken to head-quarters 2nd emptied intoa
large cauldron, and the juice is boiled. During the boiling, the
impurities, consistng of pieces of bark, wood and leaves, rise to the
surface and are skimmed off. When sufficiently concentrated to the
consistence of a thick extract, it is exposed to the sun in thin layers in
shallow vessels untl it is dry enough to crumble to preces. The kino
is then weighed and packed away in wooden boses.

‘The present District Forest Officer, North Malabar, has adopted| Present
method
the plan of drying the juice in shallow trays in the shade. The trays' of drying,

P. 1370-80.
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IRTRODUC-
TORY.

Kistory.

Form 4, acuminata ; occurs in Behar, Central Provinces,
Berar, Central India, Deccan, Rajputana, Concan and
Kanara.

History —Dr. Pereira remarks on the history of gum kino that
“m 1757 Dr Fothergill described an astringent gum which he
supposed (though on very loose evidence) to have been brought from
the river Gambier, and hence he termed it Gummi rubrum
astringens gambiense,” In 1774 it was introduced into the
Edinburgh Pharmacopeeia as Gummi Kino, and in 1787 into the
London Pharmacopeeia as Resina Kino. It was descnibed under this
designation in the third edition of Lewis’s Exp. Hist. of the Mat. Med.s
by Dr. AiKin in 1784, In 1794 Schenck published an inaugural
dissertation on it (Pereira, Afas. Aled., ii., 325).

The origin of the word is probably derived from kano the
Mandigo name for Pterocarpus erinaceus which yields a simi-
lar gum in Afnca. The Persian mame for the drg is Khune,
while in the Central Provinces XKinfa 1s one of the names for
Butea kino. The word has by some been referred to Carms in
allusion to the “ flesh "-coloured appearance of the juice.

Malabar kino does not appear to have been noticed by Hindu or
Mohsmmadan medical writers, and Dr, Ainslie in * Materia Indica”
(ed. 1826, P. 185) states that the drug is but slightly known in
India.

The drug has often been subject to adulteration, and in 1841
Dr. Pereira detected many impurities in it. The gum of Butea
frondosa has ionally been sub d for the official kino, and
this exudation, both in its natural state, and as met with in the
bazars, is of very infenor quality.

Sexsonfor
catlecting.

The f of kino from the juice of the
Vengai (Pterocarpus Marsupium) is conducted in the dstrict
of North Malabar, Anjurakandy, a village at the foot of the ghats,
is supposed to be the site of the factory where the first supply was
prepared for the market early in the past century.

‘The best season for collecting kino is in the dry weather during
February and March when the trees are in blossom, The gumis
of infenor quality during the rains, and inthe process of drying at
this season the wse of enjficial heat would have to be resorted to.
The trec “bleeds ” pretty frecly at all times of the year.

The Karambars or hill tnbesmen of the district, whose chief

P. 1370-80,
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In addition to Butéa kino which is sometimes offered as 2 sub- | COLLECTION
stitute for true kino, the astringent gum of Bombax knéwn as Mocka | gy upen.
rus is occasionally used, The kino obtained from Pterocarpus| tates.
dalbergioides, the Padouk tree of the Andamans, is very similar in
compositon to that of the Tengai. Very little is known abiout the
exudations of Qugeinia dalbergioides und Sesbania grandi-
flora which are sa1d to resemble the Malabar drug:  The red juice
of certain wild nutmeg trees (Myristica gibbosa and M.
Kingii) has recently been studied and found to have a remarkable
resemblance to the official kino. (See Agricultural Ledzer No. 5 of
1900.)
Chemistry.~Kino consists chiefly of kino-tannic acid, c‘é%“ﬁﬁ‘éf

catechol tannin giving a green reaction with ferric salts. A, Bergholz
in 1884 found it to yield carbon 5¢*65 and hydrogen 487 per cent.
Boiled with dilute sulphuric acid it affords 1nsoluble kino-red or
phlobaphene, and fused with potash it yields, as in Gambier and
Cutch, p hic acid and phloroglucol, A solution of kino in
water is of a reddish colour, which develops a violet hue when a
trace of alkali or a fragment of alkaline acetate is added together
with a Jittle ferrous sulphate,

Kino yields to ether a minute percentage of crystalline pyro-
catechin, which is soluble 1n water, and assumes a green colour
in contact with fertic chloride, and turns red on the addition of an
alkati,

K. Etti in 1873 extracted kinown in colourless c¢rystals by boiling
Malabar kino with twice its weight of hydrochloric acid of specific
gravity 1°03°% A solution of kinoin reddens in contact with ferric
salts,

Notwith di the known ing of the drug, the amount
of tannic acid—the active principle—has rarely been esti d. The
earliest analysis was made by “citoyen” Vauquelin in 1803, and
recorded in a paper entitled * Experiences sur la gomme kino, azinsi
valgairement appellée,” (Ann Chim, 46, 321). East Indian kino
was found by Vauquelin to conslst of 75 per cent. of tannin and
peculiar extractive, 24 per cent. of red gam, and 1 per ceat. of inso-
fuble matier, Although we are unable to learn muth of the consti-
tuents of hino from these results, the amall amount of insoluble
matter indicates a degree of purity in the commereial article at the

Pyrocatoching

Kinatn

Taonia.

Vauquelin g
adzlysis,

beginning of the century equal to that of the best kino now produced,

. P, 1370-80.
( 35 )



384 The Agricultural

PTEROCARPUS - -
Marsupium. Malabar Kino® Its Collection,
CREaReY Some recent experiments performed by Messrs. Will and Branch

Analvsishy | ave tended to show that while Malabar kino 13 highly soluble and
Wil and pure the amomnt of tanmic acid only reaches to about half the
weight of the drug.

This series of experiments was made with the object of deter-
mining any variation in the composition of kino according to the
methods used in drying it. The six samples had beer prepared 1n
the following manner :=

No. 1. The juice after collection was boiled and the liguid

allowed to dry ; this process occupying several weeks.

No. 2. The juice was dried in vessels heated with steam, and

only occupied four hours,

No, 3. The juice was spread in layers and exposed to the sun,

and dried in twelve hours,

No. 4. The juice was spread in layers about 3-inch thick and

dried in the shade ; time required, tweaty-four hours.

No. 5. Kino made from unboiled juice.

No. 6. Kino made from boiled juice.

The results of the ination are here tabulated

1 2 3 4 5’6

Percentage
Solubleinwater . .| 57 | 774 796 | 776 | 77 | 88

» » rectified spirit ,| 78 850 | 810 ) B0 | 83 | 77

» » proof spirit ) 7851 8yo| 865 B35 85 | 795
Tannin . . . o] 393) 493 ] 498 | 453 ] s5°1) 4VT
Ash . . . N 11 11 13 8 7

Here it is seen that the kino dried by artificial heat agrees with
that dried by the heat of the sun, and that boiling the juice has 3
somewhat deleterious effect upon the product,

The figures for tannin are very low, probably on account of the
employment of a process for its estimation which has now been
superseded.

Examination Samples of Kino lu\e been ined in the chemical lat Y
of Indian
Wuseutn

in the Economic Section of the Indian Musetm, with a view 10
Jetérinine more particularly the amount of tannin, moistore and ash.

P. 1370-80.
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The following ten ssmples of kino were received from Forest ngn{‘xls'}'g.r

Officers, and, elthough not all from Malabar, they were obtuned from Exnm(;‘ulqn
the official botanical source :— 40 dndian
samples,

No. 1. From Mudumalai, Nilgiti-Wynaad ; a clean sample prepared
direct from the juice and sent by Mr. E. D, M. Hooper
in November, 1856 (Reg, No. 8403).

No. 2. Specimen collected at Kollegal, North Coimbatore (Reg.
No, 10012).

No. 3. Speci llected in the Pag Hills, Tinnevelly
District (Reg. No. 10012-1). The two samples were
forwarded by Mr. Hooper in September, 1897,

No. 4. Specimen collected near Chokanhali in the Sigur range,
on the northern slopes of the Nilgiri Hills, Owing to
the dryness of the ground the trees here do not bleed
freely, and the gum was extracted with some difficulty,
Sent by Mr.dJ. W. Cherry, Conscrvator of Forests,
Southem Circle, Madras, in January, 1898 (Reg,
No. 10324).

No. 5. A sample of kino collected in Malabar and supplied
to the Madras Medical Store Department (Reg,
No. 10381).

No. 6. Sample of mixed shade and sun-dried gum prepared in
North Malabar. Forwarded at the instance “of the
Inspector General of Fotests in March, 1898 (Reg,
No. 10455).

No. 7, Specimen from Mohenh block, Chanda District, Central
Provinces, where the growth of the trees is most vigo-
rous. Sent by Mr. Hooper in Avgust, 18¢7 (Reg.
No. ggor).

No. 8, Kino from Chauda District, Central Provinces. Sen
by Mr. A. E. Lowrle, Divistonal Forest Officer, August,
1898 {Reg. No. 11109),

No. 6. A sample specially prepared by the same officer and sent
in September, 1898 (Reg. No, 11379).

No. 10. A sample of kino as now prepated in the shade in Nosty
Malabar. Recerved from Mr. H. Tireman, Distrier
Forest Officer, in April 1899 (Reg. No. r1198g).

P. 1370-f0,
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CHEMISTRY
OF KINO.

Composition,

The following table exhibits the results of the analyses of the
vatious specimens ;—

Pharma.
copeela tests

Gelatinlsation)

©f tineture.

) Tanpin

Water, [Tagsin. |, o | e | ach, [ 10y

stance,

LWynaad . . . o] 157 | 700 38 - s | os7
2. Coimbatore o« . . 146 [ Sr4 | 16 | o4 | 10| 65
3. Tinnevelly . . o] 157 79'6 L 18 2'3 o1'4
4. Nilgweis . . o) o153 79 41 1's 937
s Malabar « « . .| g7 | 705 43 6 | o937
6 4 . PR S I ) 784 46 10 1 9zt
7. Central Provinces o ) 135 764 40 40 21 €83
3w ” sW) 2 | oy | oses 5t vy | 802
9 a " o aj st | ozoe | s s 1o | s34
1. Malabar . o . L) 147 828 16 o9 | 070

The astringent character of Pterocarpus kino is very marked
according to these results, Including the thre¢ samples from the
Central Provinces which were collected as an experiment, and were
inferior as regards appearence, the average yield of tannic acid in the
dry substance i5 over go per cent.

The tests for kino in the British Pharmacopeeia for 1898 require
that it should ' be partially soluble in cold water: almost entirely
soluble in alcohol (9o per cent). Yiclds linle or nothing to ether,
Not less than 80 per cent. should be soluble in boiling water”
These tests are quite consistent with the above results. The §o per
cent. of extractive matter, which could be equally well separated by
means of cold instead of boiling water, together with 15 per cent, of
moisture natural to the kino, would leave a margin of 5 per cent.
for insoluble impurities.

The sbove tests wete made on fresh specimens of dried juice,
and it is probable that this accounts for their superiority. It is 2
well known fact that tinctures of Lino made with spirit become
gelatirised on keeping, due to the formation of a modified form of
tannic acid. It might be surmised therefore that the hipo esen in a
dried state is lisble to be rendered less soluble when kept for any

Tength of time.
P. 1370-80.
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A

Commerce~In Nosth Malabar alone about 2,000 pounds of
kino can be produced annually, at the cost price of three to four
annas a pound, Except for the requisition of the Medical Store
Departments of Caleutta, Madras ang Bombay, there §s scarcely any
demand for the article in Inda,

The drug collected in Malabar finds an outlet in the ports
of Calicut and Tellicherry. That from North Malabar is shipped at
Tellicherry, while that from South Malabar (including the Nilambur
forests and the Wynaad), Coimbatore and the Nilgiris would be shipped
at Calicut. The Native State of Travancore exports its produce
through Cochin and Alleppy, while gum collected in South Kanara
would be despatched from Mangalore, Coasting stcamers and
country saling boats called dugalows collect products atall the
Travancore and Malabar ports and convey them to Bombay. The
trade is in the hands of European and native firms and would account
for so muck of the kino being called ¢ Cochin gmin,” as Cochin is
the principal port of call, though not necessarily the port at which the
kino is shupped.

The drug is always exported in a dried state, since it has been
found by experience that it is quite Jeable in the fluid condition.

The last few years have witnessed a great fluctuation in the price
of kino 1n the London drug market,

In October 1874 the price of kino was quoted in London at £3
to £5 per ewt. (6'4d. to To'7d. per W), In 20 years afterwards, it
suddenly rose to £z0 10 30 per cwt. (35, 64, to & 4d. per b

and then to 165. to 175 per I, at which price it remained for
sometime. -

Tn March 1894, Dr, . Parker, the Medical Store-keeper, Bombay,
found he was unable to obtain kino inthe local market in sufficient
quantity and at 4 Feasonable rate, and accordingly entered into nego-
tiations with the District Forest Officer, North Malabar,  Mp, Marshall,
the Forest Officer, undertook to supply the article to the Medical
depdt to the extent required and at the rate of 6 to 8 anpas per B
in the dued state inclasive of all charges. The estimated annual
requirement of kino by the Medical Department of Indis is abont
309D, which at 8 annas per Ib costs Rs. 150, Were the drug on the
other hand purchssed from England, where it is not produced, at the

high cost of Rs. 17 per I, the price would amount to Rs, 44371, at
15 24, exchange.

P, K
(1) 1370-80,
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PNT;;!:SO‘:ZPAE;US Malabar Kino: Its Collection, :
CHEMISTRY The following table echibits the results of the analyses of the
Composttton, |  Vatious specimens :—
Tannin
Water [Tammin 000 | ol Ashe | 7587
stance,
1. Wynaad . . . . 157 79%0 38 - 5 97
2. Combatore  « . .} 146 | Sr4 | 16 | o | 1o | 65
3. Tinnevelly . . . 157 796 133 8 23 o1'4
aNgeis o . . L) oass | g0 a1 s | oes7
5. Malabar o . . o o207 79°5 42 o (33 93¢
6 . . PR B 71 784 It 10 1 g2t
7. Central Provinces .| 13§ | 6% | g0 40 2y | &3
8 . ” o of a2l geq | ro6 | 51 vy | 82
9% n » o a] st ) ogoe | oaes s g | Sy
1o, Malsbar «  « o o 147 | 828 26 | og | o0
The astringent character of Pterocarpus hino is very marked
according to these results. Including the three samples from the
Central Provinces which were collected as an experiment, and were
inferior as regards appearence, the average yield of tannic acid in the
dry substance is over go per cent,
cofharmn, The tests for kino in the British Pharmacopeeia for 1898 require

Celatinisation
of tneture.

that it should “ be partially soluble in cold water: almost entirely
soluble in alcohol (9o per cent)). Yields little or nothing to ether.
Not less than 8o per cent, should be soluble in boiling water.”
These tests are quite consistent with the above resnlts.  The 8o per
cent. of extractive matter, which could be equally well separated by
means of cold instead of boiling water, together with 15 per cent. of
moisture natural to the kino, would leave a margin of 5 per cent.
for insoluble impurities.

The above tests wefe made on fresh specimens of dried juice,
and it is probable that this for their superiority. It is a
well known fac! that tinctures of kino made with spirit become

Tttt faemndian af a modified form of

) * +kino even in &
dried state 15 JAUIL W v scaaiann 7hen kept for any
length of time,

P. 1370-80.
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During 1896 the price of kino in London declined to 125 and
112. per I, although many holders of the gum held out for higher
prices, Theresult was that the drug became very much neglected
and the stocks remained unsold.

In 1897 and 1898 very slight depression was notlcetl in the
market ; the price for genuine “Cochin™ grain was 10s per
I, and it was reported that there was a scarcity of the truc kino.

During 1899 there was a remarkable fall in the value, and the
prices realised for Cochin gum as the year advanced wero 1os.,
8s., 75, 6d., 6s., a3, 6d., 38, and 25, The deliveries were good at the
end of the year, and the Jarge stocks became greatly reduced, The
lowering of the value continued In 1900 and In ono of the last
reports (May 26th, 1900) it isstated *6 cases Cochin mold very
cheaply at 12, per Ih.”

This most desirable result of reduclng the price of kino to i
normal valuation has no doubt been attalned by the reasonablo action
of the Forest Depattment in India,

The two following reports by Professor Wyndham R, Dunstan,
F.R8., 8e0.C.8., Dircctor of the Scientific Department, on sarmplen of
Indian kino sent to the Iimperial Institule In 1898, terve to Hlustruto
the commercial position of kino i—

Revoxr L,

This sample was received with Dr, Watl's letter of April 29th,
1898, having becn forwarded by the Inspector General of Forenta to
the Government of India with a letter dated the 17th March 1898,
In the letter of the Inspector General it is stated that the kino from
North Malgbar is probably of first-rate quality and likely to command
2 high price in the Englsh market, although samples which were
sent to 2 firm of manufacturing chemusts in London lad not been
reported on favourably,

The present sample shows all the characteristics of the kino
preseribed for use in medicine in the last edujon (189%) of the

British Pharmacopeeia.  In order 1o obtain reliable information as to
its probable commercial value, 2 part of the sample was submitted
toa well-known firm 1n the city who deal largely in this material,
They report that the substance is gentune Lino of excellent quality,
With reference to its commercial value, they make the following

statement, which shows 1hat there have been great foctuations in the

P. 1370-80.
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Malsbar Kino: Its Collection,

price of this drug within recent years. About seven years ago
several hundredweights were sold at the rate of 37s. 64, thatis,
for about 4d. per M. Alfter the drug had been in stock for
nearly two years, most of it was re-sold for £16 a hundredweight,
that is, about 2e. 10d, & T Somewhat later the drug became
very scarce and the price gradually ross to 16s. per B At the
Ppresent time the price is still high, kino having been sold for 13s.
per B within the last few weeks. If, however, any large quan-
tity of the drug were put on to the market, the probability is that the
price would again fall to its average value of from 64. to 1:. a pound.
Having regatd to the facts stated in Dr. Watt’s letter that kino canbe
profitably collected at a cost of 8 annas per B, and to the state-
ments of the commercial experts referred to above, the most desirable
course for the present would seem to be to place relatively small par-
cels of the drug periodically onthe English market, without, however,
greatly augmenting the exports to this country. If necessary, this
Department would be glad to assist the Inspector General of Forests
in placing consignments with trustworthy brokers in this country.

Rerort 1L

This sample of kino, from Pterocarpus Marsupium, grown in
the Chanda Division, Central Provinces, is that referred to in
Dr, Watt's letter (F. S. No. 3039—a43, dated 17th November 18¢8).
In order to compare this sample of kino with the kino derived from
the Malabar fcrestsin Madras, a chemical analysis of it has been made
with the following results s .

Moisture « & o .. 1673 percents
Substances insoluble in water .« . w028,
Tannin (absorbed by hide powder) « 8469,

From these results it is ¢lear that the Chanda kino has very much
the same composition as that from Malabar,

Although the kino answersall the testsof the Dritish Pharmaco-
Peeia, itis very inferior tothe best kino in appearance. The frag-
ments are smaller, dulier, and darker in colour, which will probably
detract from the commercial value. Itis probable that these defects
are due chiefly, if not entirely, to careless preparation, especially
from overheating in drying the material,

I have already discussed the commercial position of kinoina,
previous report, dated 14th June 1898, and it sull commands a high
. 1370-80.
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price in the English market. Tt would therefore seem to be worth | CQNEERCE
while to submit for examination ancther sample of Chanda kino more
carefully prepared,

I may add that a commercial expert, whom I consulted on the
general question of kino, suggested that it would be more profitable
to the producers if Indlan kino of uniform quality were sentto
England and consigned to one drag broker only, If this were done
it 15 stated that a better price would be obtained forthe matenal. It
is thonght that so long as indiscrimimate shipments are made by any
one, and forwarded to various brokers in this country, that the price

of kino will fluctuate very greatly, and may on some occasions fall as
low as 37s. 64, per cwt.

Remedles for
improviog
the market.

Dye and Tan~The bark is occasionally employed for dyeing.
Mr. (now Sir Thomas) Wardls, of Leck, found it to contain a brow-
tush-red colouring matter, which produced reddish-fawn colours with
tassar silk. The gum might also be used for this purpose 1if 1t could
be procured cheap enough, The gum 1salso used in the manufacture
of certain wines, and it is believed that most of the kino now exported
is used in this connection,

The bark 15 used for its astringent properties in the territory of | Tannn,
Goa; and a decoction of the bark has been forwarded from Coorg material.

" asa desirable tan liquor. A sample of the thick bark (Register
No. 10585) taken from trees in Chanda, Central Proviaces, had the
following composition :—

DYEING,

Tannic acid

. « + e+ + < 5%
Water extract o . . . . . - 70
Moisture o . . D . . . . loz
Ash . . . . . « . . . 129

The proportion of water extract in the bark is low, but the per-
centage of tannicacid in the extract, estimated by means of hide

powder, is 771,

Medicine~Rumphius is perhaps the first writer on the East to MDA
notice the medicinal propesties of the gum. He remarks that the P%%Pﬂ"hs

- . .;.---1- Bt e O TS P N NU,
e . ' o

iﬂarsupiumon the Coromandel Coast,and relatesthat the bark ang
gum are supposed by the natives to have sirtues in tooth-ache, The
exudation [rom a specics of Pterocarpus called draco growing i

P. 1370-80.
oy o
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Java, yields red gum which is considered tomc. Dr, Alnslie defines
kino as a powerful astringent, and employed with success in fluor
albus, chronic diarrheea, and uterine and intestinal heemorrhages. That
{rom Malabar, however, is chiefly reserved for the European market,
and Butea or Palas kino is employed in native practice. From
whatever source obtained, kino is milder in its action than catechu,
probably onaccount of the phlobaphene it ing, and is, therefs
better adapted for children and delicate patients.

Fodder.~The leaves are an excellent fodder for caule and
goats, and are much in demand ; indeed, cattle-keepers are said to
often do great damage to the trees,

Manure.~—The leaves of this tree are reported by My, Mollison
10 be especially valuable as a manure.  An analysis of the green leaves
and twigs made by Dr. Leather shows that they contain 2123 per cent.
of dry matter comsisting of 1¢'58 per cent. of organic substance,
0753 per cent. of potash, 005 per cent. of phosphoric acid, and o435
per cent, of nitrogen.  The leaves alzo possess an astringent principle
which according to Mr. Mollison would repel or destroy insects and
grubs barmiul 1o growing crops.

Timber.~Sapwood small; heartwood brown, with darker
streaks, very hard, durable, seasons well, and takes a fine polishj it
is full of red gum resin and stains, yellow when damp; weight 470
to 52D per cubic foot,

Vengai afiords an invalusble timber in Western and South-
ern India; being unaffected by the heat of the sun or dampness, it
is suirable for out-door or in-door work, Owing to the large amount
of resinous matter it contains it is pot attacked by white ants, and
other insects, It has a good fracture, exhibiting a wiry splinter, and
the wood is eminently suited for ordnance requisites. Itis much
used for door and window frames, posts and beams, furiture,
agricultural implements, cart and boat building ; and has alse been
employed for sleepers. Twenty-five sleepers, which hag been down
seven to eight years on the Mysore State Railway, were found, when
taken up, to comprise nine good, eleven still servicable, and five
bad ; sleepers of this timber have also been used to a certain extent
on the Holkar and Neemuch and other hines ( Gamble).

P. 1370-80.
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All communications regarding THE AGRICULTURAL LEDGER should
be addressed to the Editor, Dr. George Watt, Reporter on Economic
Products to the Government of India, Calcutta,

The objects of this publication (as already stated) are to gradually
devetop and perfect our knowledge of Indian Agnicultural and Economic

questions. Contributions or corrections and additions will therefore be
most welcome.

1p order to preserve a necessary relation to the various Departments
of Government, contributions wiil be classified and numbered under certain
series, Thus, for example, papers on Veterinary subjects will be regis.
tered under the Veternary Series ; those on Forestry in the Forest Series,
Papers of more direct Agricultural or Industrial interest will be grouped
according as the products dealt with belong to the Vegetable or Animal
Kingdom. In a like manner, contributions on Mineral and Metallic sub.
jects will be registered under the Mineral Series

This sheet and the title-page may be removed when the subject-matter 1s filed 1n 15 proper p;
according to the letter ana numher shown at the bottom of eacn page. place
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The objects of THE AGRICULTURAL LEDGER are .—

{1) To provide information d with agriculture or with ic products

10 a form which will admit of its ready transfer to ledgers,

12) To secure the maintenance of uniform ledgers {on the plan of the Dictionary)
in all offices concerned in agricultural subjects throughout Ind:a, so that
references to ledger entries made in any report or publication may be
readily utilised in all offices where ledgers are hept ;

(3} To admit of the circulation, in conventent form, of informatton on any subject

with eor ic products Lo offictals or other persons

interested therein ;

{4) To secure a connection betneen all papers of ingerest published on subjects
relating to economic products and the official Dictionary of Economic
Products. With this object the informatton published in these Ledgers will
umformly be given under the name and number of the Dictionary arucle
which they more especially amphfy, When the subject dealt with has not
been taken up m the Dictionary, the position it very possibly would occupy
« future issues of that work will be assigned to it

To facilitate the preparation of an index to THE AGRICULTURAL Lebger,
the following arrangements have been made, commencing with
1900 1—

All papers published will be paged, irresp of subjects, into an annual volume,

The annual paging will be given on the top of the pages. But to permit of a

conunuatton of the classification into the vacious serces Ivtherte observed, -
a further folio will be shawn at the bottom of the pages  This will be pre-
served throughout each series and be continued for several years, until 1n
fact sufficient matertal m each series has heen accumulated to constitote &
farr sized volume.

Aviheend of the year a printed sndex and ttle-page will be issued for the-
annual volume, and after a period of, say, five years an idex and tide-page
will be issued for each serres It has been found that many persons sub-
seribe for a certain senies only and do not care to receive the others The
rew arrangement, while permitting of the formation of an annual valume,
Wil at the sante tme retain the senial classification.
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.nd the Chief Ingredient (Carthamus Oxyacantha

. manufacture: A uscful new Watcrproofing Material.—

\‘u;n, M8 .M, CLE., ete, Reporter on Economic Products to

&GRI {Jnt of India and Officcr-in-chorge of the Economic and Art

+ \ Indian Museum, Caleutin ; assisted by D. Hooper, F.LS, FL.8
v ! -

¥
‘ ver, the plant known to botanists as Carthamus “A’g’,{wﬂus
Seb., occurs plentifully over the drier and and tracts | ACANTHA.
1, In Peshawar Dhstrict 1t is peculiarly prevalent;
crous clumps of that spinose herb, might be there
msttoing an objecuonable fenture of all the grassy
met with in fair abundance, the seeds (or to be more
ate very generally collected on account of the large
which they contain, 1t is this oi) which is the chief
ae Alnds Wax-cloth,
wid Cultivated Safflowers,~1t has been thought by vq 4 and
ts that Carthamus Oxyacantha may be the wild | gan ey,
fhivated saflower, C. tinctorius, Centainly the plans
s much alike, but nevertheless they scem ta prescrve theis
¢ distinctions fairly constantly. The seeds of the wild plant
aall, somewhat boat-shaped, thin, dark-coloured and ofien wot-
fwhile those of the eultivated plant are at JSeast twice a8 Sarge,
proadest at the apex, urongly angled nml of & nifutn gab
£y-white colour,
2-90)
D (155 ) C..baz26
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AFRIDL idt 2 the Chief Togredient {Cartham;
Wazx-cloth. Alridi Wax-cloth and the Chief Ingredient {Carthamus
CART!;{AyN_lUS I am not aware of C, Oxyacantha having ever been seen under
ACANTHA. cultivation, nor have 1 come across a cultivated safilower that could

Races of
Cultivated
Flant,

Rusum.

Sadhl,

Rusum-
byachl.

SAFFLOWER
OlL.

be even open to the suspicion of being derived from the wild stock.
Where met with, the coltivated plant is unmistakably C, tine.
torius, and the wild plant C, Oxyacantha, In this connection
it may, th be pted as somewhat signifi that the arid
tracts of Northern India (the Punjab, Rajputana, Central India and
Sind) are by no means the regions of greatest production of safigwer.
Races of Cultivated Plant.—But of the cultivated plant there
are two conditions, one grown purely and simply for its flowers—the
Safflower Dye of commerce (very largely produced in Bengal and
the North-Western Provinces and Oudh) —the other for its oil-yielding
seeds—the Kugum or Carthamus Ol of commerce (very largely
produced in Bombay andthe Central Provinces), But while these
two condith seem well und d agriculturally, dried specimens
of the plant grown for the one and for the other purpose when
preserved in the herbarium are quite indistinguishable, Moreover,
several races occur under each of these states, such as with small
very hard spinose leaves or with large soft almost non-spinose edible
leaves. Some have very matrow hard and sharply spinose bracts,
others have very broad almost entire bracts, Stll all these conditions
would appear to occur with both the oil-yielding and the dye-yelding
plants so that a0 set of characters can be given to separate the groups
of races that belong to the dye-yieldng or to the oil-yielding series.
In order t6 ascertain this point specimens have been procured
from most districts in India, the result being, as already stated, that
no satisfactory classification can be sug d. In the Deccan the
oil-yielding plant is generally known as Sad#i, and the dse-yielding
as Kusumbyachi. The former seems as a ruleto be a stronger, larger,
and more rigidly spinose plant than the latter, So again while speak-
ing of the dye-yielding forms most writers xefer to two groups ;—

@) A very spiny form that yields inferior dye but good cif, Tt
is knownas Awfels in Patna, the Xausf in Berar and
may be the Sadks of the Deccan already mentioned.

{B) An almost spineless form known as Bhuslyin Patna, Bodél
in Berar, Murilia in Azamghar and Kusumbyach in
* the Deccan.  Thus affords the richest dye but a smaller
proportion of oil. X

C. 633-36.
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3. Saffower Oil,—From the amlysis perforned i, 100 £, 0,
cal Laboratory of the Indian Museum (given under a fur~as ot
graph) it may be inferred that there is very little differescs 10, vary
the oil of the wild and of the cultivated safllowers,  Ff g £ 54 4.
be learned, the workers in Afridi Wax-cloth use (s off of gix , i
plant only, This circumstance may, however, bo dus Ty
cultivated oil not bemg readily procurable in Nothriy 1140, s
fact, from practical esperiments conducted under MY BALY 0
would seem that the cultivated oil is equally serviceuhly for 4 ' ek
purposes, for which the wild oil is specially employed, fzn IV
therefore, that it is probable that a morc extended ifllsuthi, of ¢, {/
thamus oil may take place in the future the oceaslon winld g pa,,,
sarily anse for drawing on the at present Lunited supplls 4 of ””";*M‘
India, The cultivated oil can be obtained in all the fryagy 7 (;*"
lower provinces. Indeced the supply might easily brcupme Dt g §
Bombay is the chief emporium In the present trade, by f; ‘,,,”,;,i‘v
appear that while there 1s a fairly large export to Kuropa s g fead i
the Indian expressed oul 1s rarely if ever shipped, ‘I'hly Ay d»,l
to the fact that it is as a rule very generally adulterated wiil; WMU/
ol (Sesamum indicum) an admixture that would very wnl,l,;,
greatly lessen its value for the special purposes that the [irese sy o]
is intended to set forth,

4. Methods of Preparing the Oil—According tn My, v, 4
Bingham (the only important wniter apparently on thia oil) tfin .
two forms of the o1l depending on the method pursucd {n gy
1t from the seeds:—

(a) Cold Expression.—After the seeds have been hugknd they
are pressed in an ordinary oilmill, They arg pyfy 14
yleld about 25 per cent. of a clear, yellow, thin, cdil, ul
and one that burns without giving out anything Ilkg.,;
much heat as most other luminants, It is used for il
nary purposes (pure or mixed with gingelly), and [, thy
form is said to be an ingredient in Macassar Hale i,

(5) Dry Hot Process.—By this method the sceds are charreg
so that the oil exudes natunally from them withoyg any
pressure beng necessary. The process desentieq 1
Mr. Bingham 1s bnefly as follows —Two earthen 1ot
(garraks) arc placed mouth to mouth with 5 plate

A

5 hjn
Iritatlny

between them which has & small hole drilled jn the

C. 63~
( 157 ) i
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centre. The inscrted garrak is filled with the seeds of
saflower, and around (outside) this a fire of charcoal is
ignited, The lower pot is kept cool by being buried in
the ground, and it is earthed up so asto allow of the fire
being arranged around the top garrek. The oil. drains
from the top into the bottom garrak as the sceds are
gradually charred, the process usually taking well on to
an hour. The yield of oil is about one-fourth larger than
thatby cold expression, but it is useless both for burning
purposes or for food. It has in fact acquired a new
property and been converted into a substance very service-
able for greasing well-ropes, leather well-buckets, etc. ~
purposes for which the cold drawn oil is quite unsuited.
In other words, the oil has been converted into what is
known as roghan—a substance employed to prevent
Ieather from hardening, on its being exposed to the action
of water or of a damp atmosphere.

5. The Peshawar Method of Manufacture of Roghan and
Tradition as to Discovery.—In Peshawar a very different process
is adopted, from that just detailed, for the manufactore of roghax.
The oil contained in the seeds of the wild safflower (there known as
pollz), 15 in the first instance expressed by the cold process. Inthis
state the o1l is useless for the pecubiar manufacture for which it is
intended. It is ingly subjected to a treatment that would
appear in some respects to simulate the result obtained by the charred
ol process. It is placed in earthen vessels and bojled continuously
for 12 hours, The vessels are so fitted (1n mud fire-places), that it
is not passible for a flame to reach the boiling hqud. If a flame
should reach it, the entire quantity would be consuméd in a remark-
ably short time, since the heated oit {s inflammable. The temperas
ture of the boiling liquid is, however, kept low and vniform, After
it has beiled for some time it begins to emit volumes of a white
pungent vapour, so dingly disagreeatile that the f:
of this article, in the town of Peshawar, are compelled to conduct
their business under special license, andin a place assigned to them
outside municipat limits.  On the oil being cooked to the required
extent, and while still boiling hot, 1t is thrown into Jarge shallow trays
contaiing cald water. Under this treatment it swells up into a
thick jelly-like substance known as roghan, and in that condstion it

C. 633-36.
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is stored in old kerosene oil tins until required by the manufac-
turers of the Afridi wax-cloth.

Under the paragraph devoted to the chemistry of this substance,
will be explained the nature of the vapour that is driven off by boiling,
and the object attained by throwing the boiled o1l into cold water,
Soldered down in tins it is then exported all over India to be used by
the Afridi wax-cloth workers in Lahore, Delhi, Multan, Bombay or
Calcutta. InPeshawar and in Peshawar alone apparently is the secret
Lnown of the material used and method of preparation of the roghan
s0 essential an ingredient in the paint which they employ.

Ilistory of Discovery,—When gquestioned as to how this
curious method of preparing the oil into reghan could have been
made, I was informed by one of the oldest Afndi workers i Pesha-
war, that the art had been in existence n his country from time
immemonal. 'There was a tradition regarding the discovery that ran
as follows :—Once vpon a time an o1l vendor's house took fire and
a large quantity of pollt ol being preserved therein it turned into a
poste owing to the very great heat of the conflagration. A sage
named Nakshaband secing the distress of the oil merchant examined
the paste and taking some on the tip of his finger showed the way in
which it might be painted on to cloth.

6. I'hysical propertics of Koghan —1f the finger be first
moistened and then plunged into the thick reghan st will be found
1hat the finger 15 1n no way soiled, but 1fit Le not first mastened the
roghan adheres and 1s somewhat dufficult to remove. The roghan
when quite fresh is & thick adhesive dark-brown coloured jelly-hike
substance whichin thin layers 1s almost transparent.  When exposed
10 1he air for a few hours 1t forms on the surface a Grm sluning skin

with the consistence almost of thin leather, If exposed for o still
longer period, say, a few weeks, the roghan becomes very much more
liqud and  changes into a dull yellow opaque colour. [t seems to
part with the water wuh which it umted when thrown into the shaliow
earthen basing above descnbed.  1f not thrown into water the Leiled
ol of roghan never lurns opaque bwt sets 1 a few daysiato a firm
hard leathery substance,

7. Opinions of autlors.—During a brief visitto Peshawar and

in consequence of the wvery enlgh d and g ssistance
sendered me by Wr, E.W.Graham Roe, Seeretary and Engineer to the
Municipality, I was enabled to witness the manufacture of roghan
C. 67~
( 159 ) -
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every stage,  In fact Mr. Roe (with whom I stayed while in Pesha-
war) arranged with the workmen to bring a small quantity of the ail
and to boil it in his garden, so that from time to time, I might
be able to study the process, experience something of the incon-
venience of the trade, and witness the change that takes place
on the boiling o1l being dashed into cold water. But for Mr. Roe's
great personal influence and intimate knowledge both of the workers
and of their language I could never have obtained the” information
1 was so fortunate as to thus secure.

Very little has been written on the subject of the Afridi wax-cloth
but practicaily every statement made heretofore may be said to have
been inaccurate, I mention this circumstance because up to the date
af my being able to secure the co-operation of Mr. Roe, the manufac~
tore of Peshawar roghan had apparently been kept a trade secret,
During & visit to one of the manufacturers’ shops, I picked upa
few seeds and recognising these as the seeds of Carthamus
Oxyacantha, I affirmed that the roghan of which they spoke so
mysteriously was made from these seeds, This secemed to so
startle the manufacturers that they resolved to show me the entire
process but no one was more surprised than myself for I had no
sort of suspicion that my guess was hkely to be correct. To make
quite sure, however, that my determmation of the seed was right,
1 offered a smali reward to any one who would bring me a specimen
of the polli plant. Shortly, thereafter, I was presented with & small
twig of Carthamus Oxyacantha, so that there was left no room
for doubt. Having subseguently (as just stated) personaily wit-
nessed each of the stages, from the expression of the cold drawn
ol to the completed roghan, 1 am in a position to afirm that the
Peshawar roghan is made from wild safflower oil and in the manner
already bniefly descnibed.

1t is, however, sigmficant that writers on Indian economic pro-
duets did not chance to make this discovery jears ago. Stocks, for
examples, speaking of Sind and of the cultivation of the Powari=io-bif
or Carthamus tinctorius says:—
i “ The oil of the safflower seed is extracted by a wooden pestle works
ing in 2 wooden mortar and driven by oxen or camels, The residuum
or oit-cake is called Ahur and 15 universally used for oven, camels,
goats aid sheep. The Powariyo-bif is also called Khoinboyjo-bif,
Koinba being the name of the plant, There is a wild seed which is also
called Powari but is of no use,” -

C. 633-36.
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Stocks was an exceedingly carcful observer and it is thus curicus | PREVIO!

) e k N NOWLEDGE
that while describing the oil of the cultivated plant he should have ECALDING
failed to learn about the oil of the wild species. Stewart (Purnjab )
Plants) mentions the wild plant as affording an oil butnothing
further, Still more significant is it that neither Mr. H. Baden-

Powell, C.LE., nor Mr. d, Lockwood Kipling, C.L.E., who each hved

for s0 many years in the Punjab, should have missed learning the

special use of this wild plant. The former in his Punjab Products

(page 422 2lludes to the oil of both the cultvated and wild plant

(which he calls Karar) but neither in that passage nor in any

other, does he mention the fact of the Afridi wax-cloth being

ornamented by a preparation of polli ol The latter on several

occasions described the Peshawar Afridi-work but never seems to

have investigated the materials employed by these artisans. The

following account by Mr. Kipling is fairly characteristic of the) Me J.r.
L . . Kipllng's

opinions 1hat prevailed il very recently i— Descripiion,

# A curiosity of local production 1n Peshawar is a kind of raised
colour painting on cotton fabrics? A pattern necessarily of a large and
open kind, is first painted on the cloth 1nlac or some similar sticky
substance. The forms seemto be afterwards loaded up with a brush
full of resinous colour, generally red, so that the pattern 18 in low relief,
Sometimes powdered mica is sprinkled over the lac to give it 2 shimmer,
These fabrics, though they mught resist a shower, could scarcely be
washed. They ace unlike anything else made in the Province. When
new they have a distinct odour of mutton fat which may possibly be
mixed with the thick colour. When the pattern 1s in tones of yellowish
red, on dark nila or indigo blue cloth, the effect 1s nch and good hut
on lighter colours it is less satisfactory.”

This description, (from the observations that follow} will be
seen to be incorrect. There is for example no “ loading up with
a brush full of resinous colour,”” The colours are mixed with the
roghan and applied dircct, but under no circumstance is a bmgh
cver used. So again Mr. Kipling's farther suggestion that these
fabrics cannot be washed is equally wide of the mark for they mog
certainly can be,

& Manipulation of Afridd Wax-cloth~—DBefore proceed. |,

Ingto discnss the chemical and commercial aspects of the Polli
oil and roghan it may perhaps be the preferable courseto give 5
brief description of the manufactore of the goods generally designateg
Afridi waxecloth, It may have beea obsencd, from the remarks| -,
C. 633-
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“}‘;ﬁgﬁh' Afridi Wax-cloth and the Chief Ingredient (Carthamus
W%“fé“' already made, that in this industry \he rogien is cxclusively
employed.
Sotouring Colouring Materials,—DButin every instance itis mwed with colour-

The Artisan
d bi
Proguctions.

A Tsdys
Dresk.

ing materials mostly of 4 mineral nature. Yellow is obtained by mixing
the roghan with a fine powder of yellow arsenic (orpiment) ; red with
red lead} white with white lead (or the white powder sold as such
which often contains a large admixture of barium sulphate, one sample
alfording as much as 83 parts per hundred); silveriness by white
colovred roghan dusted over the surface with powdered mica; and
gold with gold leaf or the imitation gold or silver powder imported
from Europe; blue with indigo (the only vegetable pigment appa~
sently employed); and green with orpiment and indigo. Fine
powdered lime is msed 10 reduce the stickiness of the preparation
when found to be too moist.

5o far as T have been able to discover, aniling dyes have not as
yet been introduced to this industry as has mast unfortunately bcen
the case with Jsc-tumery and lac-varmishing.

The roghan is worked up on a sthooth stone with the cofouring
ingredients. It 15 generally prepared as required, since i kept
exposed to the air for any length of time, the coloured roghar tends
to become moist and to necessitate a larger quantity of hme being
subsequently applied than is deemed gdesirable.

The Artisan and his Productions.—~The operators in this
curious industry seem invariably to be Afridis aithough in the tawns
of India the owners of the shops in which they are employed need
not be so. When questioned in Sunla, Lahore, Caleutta and other
towns, as to the substance used by them, the Afrids were very
nearly invariably found to either refuse to reply or to profess
ignorance, and as a snle gave but one picce of information pamely
that the material came from Peshawar, It was this circamstance

very largely that induced me to visit that most interesting frontier city.

A Lady’s Dress,—In the Afndi country thc art has from very
ancient times been practised in the or ion of certain gar-
ments worn by the females. These may be smd to consist of a
frock with bodice and slecves, also a shawl to be thrown over the
shoulders They are mostly in thick coarse cotton cloth elaborately
coloured with roghan, The onginal designs employed in ornament.
ing these articles of attire are mostly in red, yellow and white, and
so clabarate 85 to become (from the westemn standpoint) curious

C., 633-36.
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but hardly artistic.  Mr, J. Lockwood Kipling speahs of the designs| MANUFAC-

as “bold semi-barbaric.” In the passage alrcady quoted he says
“when the pattern is in tones of jcllowish red on dark mila or
indigo blue cloth, the effect is rich and good but on lighter colours it
is less satisfactory.” From their"great weight, wax-cloth garments can
neither hang clegantly nor be comfortable to the wearer. A lady's
dress, procured by mein Peshawat, and now in the Indian Museum

(which consists of a ssmple skirt, a bodice and wide sleeves), weighs

11 Ibs. The shawl which is thrown over the head weighs 2 Ibs.
2 oz. so that the total weight of these articles of dress alone comes to
13 1bs. 2 02,

Sample No. 1 shows the characteristic pattern of these Afridi
dresses, and it consists of foral ornamentations, for-the most part
in red and ycllow, on a coarse blue cloth. The design most com-
monly met with is known by the Afndi name Aal-khosas, and in
Peshawar as Maithri  The border pattern is m Afndr known as
Kagai-leekai, and in Peshawar as Ding. The AMal-2hosai somewhat
rescrables the separated flowers of Nyctanthes Arbor-tristis laid
sideways all over the fabric and as close together as possible, Whena
somewhat similar floral-pattern occurs, but without the stalk or corolla-
tube, its Afridi pame 1s Panad-Rak}, a pattern which in Peshawar
18 called Girad-gul. The sleeve of the frock 1s often ornamented with
checkered patterns known in Afnd: as Ja/, and 1n Peshawar as
Sutranjee, These designs collectively may perhaps be accepted as
recalling the ornamentations employed n the phulkards or the
claborately embroidered female dresses worn 1n the Punjab plains,

Having referred to and illustrated with an actoal sample, what
may be called the prototype of Afnidi wax-cloth ornamentations,
an account of how this 15 accomplished may now be given.

The Operation.—The artisan takes in the palm of his left kand
a lump of the coloured rogkan about the size of a pigeon’s cgg, Ile
very often, but not invariably, wears a leathern shield across the hand
upon which the roghan 1s placed.  Inhis nght hand he holds a short
iron style, about 6 nches long, whichis pointed atone end.  With the
pointed end he works up the roghan and draws it out into fine
threads, If1tis too moist to draw out properly he worksintoita
small quantity of fincly powdered lime.  When he has succeeded to
druw it out properly and regards the material 25 10 a workable state,
the end danghing from the small quanuty on the style 15 apphed to

Dress
Material,

Patterng
Described,

The
Operation,

C. 633-36.
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the cloth and the thread deftly wonnd this way and that, all the
while being slightly drawn finer and finer. 'The main divisions of the
pattern may have been previousty marked or outlined with chalk on
the fabric but the details are worked up without anything to guide the
operator and, in the commoner desifns, snch as that of the Afridi dress
cloth (Mal-khosas or Pansi-yakh), it is never outlined in any way.

‘The rapidity and accuracy with which the pattern is worked up by
threads of plastic roghan hus to be seen to be apprecinted and
understood, The style is charged time after time from the store on
the feft hand and the little thickness or slightly rounded portion formea
where each thread commences is most artistically wtilised. The
skilled arust can work from right to left with as much ease as
from left to right, hence just as in g hip, the thick d 4
strokes and the fine upward hair lines are each made to oceur in
their proper places.

Adhesion of the Coloured Roghan.~No sooner has a line of the
roghan been deposited on the cloth than the mostencd tip of the
finger is dabbed all along it. 'This has the effect of causing the
roghan 1o sink into the texture of the cloth and to firmly adhere. In
a very short time  deies or hardens and becomes quite permanent
50 that fabrics ornamented in this way may even be washed without
materially disturbing the pattern. The combination of an aily sub-
stance with 2 metalhic pigment and with ume causes the msterial to
dry most effectually, but much depends on the skill displayedin
miving snd working up these ingredients. Sometimes also
powdered mica (abrac) is dusted over the winding lines of roghan
10 give the pattern 4 siliery gloss, or gold leaf or imitation gold
and silver powders may be similarly apphked. In brushing or
washing wax-cloth fabrics the imperfecily adherent pazticles of mica
or gold may be removed but the bulk will remain #nd the colovred
roghan wself can hardly be remored by ordinary treatment and is not
even softened by the heat to which the fabrics are kkely to be
subjected. The fading of the colours, that sometimes takes place,
seems to be due ta the use of inferior pigments such as white lead
that consists mamly of barium satphate, and more especially to the
presence of sulphur in the materials employed.

Elahoration of the Design.—When solid patches of colour, such
as the leaves or petals of flowerss or the bodies of birds have to be
made, the stylewith its dangling thread is made 1o travel many

€. 633-36.
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times over the assigned space but always in the same direction, not HA%(J!I{PEAC-

backwards and forwards; the perfectly paraliel Yines of rogian thus
laid down are by the moistened finger compressed into the desired
patches. Indeed so expert are the workers that all trace of the
original parallel lines, of which such patches are built up, com.
pletely disappears. Where two or more colours have to be given
the operator usually applies il the patches and lines required of
one colour before he proceeds to use the second or the third, The
half fimshed table-cloth or fire-screen may in consequence often
appear a most bewldering production from which it is difficult to
discover the actual pattern in the operator’s mind.

10. Modern Developments.—During the past 20 years or
so a modern development of this industry has been gaining rapidly
i popular favour.  This is one of the many mstances of the adap-
tation of Indian industries to the requirements of the Europeans
resident in this country and to the export trade to Europe. Obviously
the art could not be adapted to the conditions of European dress,
But the ever increasing demand for household drapings gave a
ready outlet for the Afridi artisan’s skill. Table-cloths, curtains, fire-
place draperies and such like fabrics, could be beantifully and
cheaply ornamented with the coloured roghan. But at once appa-
rently it was d that the burd d, though time.
honoured designs, employed in Afndi dresses were not adaptable
to such new purposes. The older patterns may be descnbed
as consisting mamly of isolated trfolate clusters imprinteq
as closely as possible all over the skurt but assorted more or less in
parallel lines. The sleeves and bodices, morcover, are often even
more heavily ornamented, namely, in squares or patches of almost
any pattern and without defintte relationship—a. medley of colour
that recalls the old-fashioned * sampler.”

Open Floral Scrolls.—~Obwicusly decorative designs of such o
nature could hardly be adapted to the modern demand and

dingl develop of a graceful open Qoral
scroll (Sample No. 2) were 1ntroduced in which easy flowing
cunved lines, tendrils and leaves, encircle petaloid roscttes, each
alternate section being mverted in & pleanng symmetry. Curious]y
cnough I could obtain no Afndi pamefor this pattern though
itis known to the Peshawar workers as chomw-parra, the Vorder

The Pattern:
in two or
mora Colours

Modern
Develop-
menta,

Open Fi
Serol(y. 2}

design or fret being the chow-phutiz. In some fespects e
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chowpatra has the feeling of Grecian decorative art.  But it is by no
means certain that these designs are entirely foreign to the Afridss
even although the persons consuited admitted there were no purely
Afridi names for them, Besides ornamenting female garments (in
the manner described) the Afridi has always produced highly ornate
tobaceo pouches and other such small articles which have apparently
from time i ial been illuminated with col { roghar in
designs that might easily bave given birth to the chow-patra of the
modern European trade  The ease and rapidity with which hundreds
of artisans threw themselves into this new traffic would seem to
point conclusively to the designs thus employed having been by no
means of foreign origin,

The fabric used in the Eurapean goods is usually » coarse cotton
cloth dyed mn dark shades of blue, green or brick red, with ornamenta-
tions either in gold or silvery-white but rarely mixed colours. Inthe
case of curtains 1tis usual for the main conception to be that of 2
Muhammedan praying carpet, The central panel is very often
elaborately worked up from a “ cone-pattern ** placed near the fower
extremity. Tbe border and triangular top portions are in smaller
but carresponding designs, the frets frequently being elaborated from
a pionate foliage.

Japanese Designa.—~The effect is distinctly nch and graceful,
but unfortunately the spirit of change or rather of adaptation to
the caprice of demand has been imbibed by the Afridi anisans.
In a further develap has taken place in the

q
production of curtains and screens in imitation of Japanese work.

. Storks are placed in water from which cate-palms and copiously-

flowering  grasses, bull-rushes, etc, are growing, or they are
dispersed here and there in every conceivable attitude and size or
are copiously mtermixed with swallows and butterflies.  All 1dea of
conventional or ion has been destroyed and perspective and
propothon very nearly enusely lost sight of. Mixed colours are
also freely employed and hght shades of clath only too often used.
Sull the effect cannot be said to be altogether unpleasing and the
demand for this class of goods bas during the past few years
increased rapidly. But even in these Japanese designs, the imprint
of the Afrids art instinet cannot be said to be altogether absent  The
use of the date-palm is certainly not Japanese, and the grasses
portrayed and the frets of pinnate foliage employed would all appear

C. 633-36.
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stamed, roghan of Peshawar, can lend itself to such treatment must
be admitted as evid of limitless future develop

11. Old Specimens of Afridé Wax-cloth.—While in Pesh-| 01 Speel.

awar I enquired at the manufactarers of wax-cloth if any authentically
old samples of this work could be found. An onlooker said he
tiad a picture inhis house that he believed 1o be very old—he had
known 1t all his hfe. This was duly produced and purchased by
me for the Indian Museum, It is a small square of dark blue cloth

on which is represented an Afridi peasant woman dressed inthe charac-

terstic frock already descnibed. The woman is carrying on her head
a bundle of fire-wood and is 1n the act of passing between two crudely
drawn branched trees, while overhead are two very graceful birds in
pale green, the wing feathers fading into pink and golden tips.
The subject and design is so essentially Afridi that this picture must
be accepted as most probably 1n no way connected with the Japanese

dap just lthough the p of birds 15 most
sigmficant.

Drying Oils hardly known in India.—~It would thus seem highly
prabable that pictures for household ornamentation were not unknown
Pprior to any of the modern developments of this industry. This cir=
cumstance may perhaps be admitted as curiously interesting since the
use of 2 drying o mn pamts such as hinseed or saflower has never
appatently been known or practised by the Asitic races, In the
Agncultural Ledger (No g of 1g01) I have described the system
of panting 1 water colours, varmshed over with lac or copal,
which m India takes the place of pamung in ol'colonrs. The
employment of roghan along with mgments as here detailed, is
perhaps the only really ancient indigenous use of a drying o known
in India,

Pinnate Fohage~—But to return to the subject of old examples of
Afrudi wax-cloth. [ have to record that subsequent to the date of
my visit to Peshawar Mr. Graham Roe was good enough 1o makea
careful search for old specimens, Ile also persuaded some of the
Afnidis 1n Peshaswar to send to their homes for good examples. The
result has proved Iughly satisfactory. The Indian Muscum in Cal-
£ulta NOW Possesses A most instructne series of beautful designs and
of such a varied character that a school of decorative art might easily
take its birth from ther carcful study and development. The

C. 633-36.
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majority of these designs ate in the open graceful scroll (designated
chow-patra), but in which the use of pinnate folisge may be saidto
occur so frequently as to become a special feature. But in none of
these is the date-palm portrayed—the tree of life according to some
writers of the Arabic races—uniess the pinnate foliage be regarded
as traceable to that type.

12, Other uses of Boghan,~Most writers have alluded to the
fact that the roghan or boided ol of safflower js a valuable lubricant
for leather and the leathern buckets used at wells. It prevents the
leather from hardening and cracking. This circumstance has appa-
rently led some writers to spesk of it as 2 water-proofing material.
Buot I am not aware of any person having tested its possible use as
a direct water-proofing matenal until the experiments that are
presently to be detasled were undertaken by Mr. D. Hooper at my
request in the chemical laboratary attached to the Indian Museum,

A cement for glass and stonc-ware~—While investigating this

substance it was found by me accidently that a thin layer of fresh
roghan was an exceedingly convenient and powerful cement for glass
and stone-wate. If the surfaces intended to be joined together are
first cleaved and then coated with rogkan, the cement will setma
few hours and become so firm that the surfaces cannot again be sepa-
rated unless turpentine be allowed to soak into the layer of cement,
In consequence of this discovery roghan was immediately adopted
in the Econonic and Art Musenm as the cement fo be used in fast-
ening the flat glass covers required for the jars containing eshibition
specimens, as also for all other such purposes where cement was
necessary, In no instance has it been found to fail, except when the
reghan had been kept for a very long time exposed to the air and had
become completely opaque. But even when this has occurred all that
is mecessary to restore the roghan to its useful condition is to once
more boil it and throw the boiled jelly into cold water,

13. Chemdstry of polli oil and roghan~Fromthe study cf
the industry in Peshawar more especially the firm skin which the
boiled ol formed, and the circomstance that the roghan would not
adhere to the muistened tip of the finger, I was fed to suspect that
ove or other of these substances might proveof value asa water-
proofing material. 1 accordingly directed Mr. D, Hooper to take up
(in the M Chemical Lab y) the gation of this ail
and its varigus preparations, with & view to discover if these might

C. 633-36.
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prove of value to European commerce, more especially as substitutes
for India rubber. Mr. Hooper sccordingly gase attention to this
subject and although his results and opinions cannot be regarded as
baving as yet attained any finality it may be useful to give them here
50 far as they have gone :—

Comparative Composition~* The sceds of Carthamus tincto-
rius, (a plant atone time cultivated very largely for its dye), yield
an oil useful for edible purposes, for medicine and for bLurning,
The seeds of C. Oxyacantha alsoafford a very similar ol

“ The composition of the two kinds of seeds may be sepresented
as follows:—

Kusum, Polls,
Fixedoil .

CHEMISTRY
oF Il

Comparatiyv
Compotition,

. 2542 20724
Water . . . . .« G713 [
Ash . . . 282 Goz

Organic matters , . . . 6500 07 34

100°00 100 0u

“The cultivated plant is somewhat superior as an oil-ylclder and
the seeds of the wild plant, moreover, contain more mineral matter,

“At the request of the Director of the Scientific Department of the
Impenal Institute an extensive series of edible oily was collected by
the Reporter on Economic Productsand sent to London for examing.
tion. This embraced some 13 samples of Carthamus oll, Thess
were exammed by Messrs, Le Susur and Crossley and the resulty
published 0 Zhe Agricultural Ledger (No, 12 of 1899), T].,,I
samples exammed included 11 of Awusum odl, (derived by cold
expression), one by the hot extraction method, and o aingle
specimen of Polli il. Unfortunately at the time theso samples werg

issued, Dr. Watt bad not made Ius investigations 1n Peatawar ang
accordingly no samples of the rogkan were furnished for Comparatlve
examination,

“The practical informauion learned from these investigationy
may be set forth as follows :—

Bxpar,

sl ot
Lo Kugyp
&nd Crogpy,

(1) Carthamus tinctorius, cil cold expressed—drying,
(2) Carthamus tinctorius, oft distilled-~non-drying.

(3) Carthamus Oxyacantha, oil cold expressed—semi.
drying.

C. 633-36,
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“The samples under No. 1 include all the different qualities of
safliower ofl prepared in India by cold espression (paragraph 4a).
No. 2 was prepared by the hot estraction method which is
a form of downward distillation resulting jn a dark _cofoured almost
black oil with a tar-like smell (paragraph 45). Its specific
gravity is higher and its iodine value lower than the determina-
tions found in the naturally expressed oils. It will be noticed that
the oil from the wild plant does not differ materially from that of the
cultivated species.

“Mr. H. R Lo Sueur, B Sc, continued his investigation mto the
physical and chemical properties of the oil of Carthamus
tinctorius, and communicated the results to the Sociely of Chemical
Industry (London, February 1900). The following may be given
as a very buef review of his final conclusions t—~

“The drying properties of Carthamus ol are undoubted, and in the
paper an examnation is recorded of the nature of the acids contained in
that oil in order to render it comparable with linseed oil.

“The saturated acids consist of palmmc and and stearic ac-d sepis
rated by Hemtz's method of fracti with A
acetate and fractional crystallisation from absolute alcohel

«The unsaturated acids were treated according fo Hazura’s method
of with i in afkaline solution when
dihydrostearic and sativic (telra -hydroxy-stearic) acids were cbtained
Tlus proves that oleic and linolic acids are present in the unsaturated
acids and from the amounts obtained linohic acid exists in the larger proe
portion. Nao hinolenic’nar isclinolenic acid was detected,

“To understand these results it should be known that linseed oil
contains, sccording ta Lewkowitsch, 1o to 15 per cent of glycerides
of solid fatty acids—stearic, palmitic and myristic—and go to 85 per
cent. of liquid glycendes. The liqmd fatty acids consist according
to Hazura and Grussner of about 5 per cent. of oleic, 15 per cent. of
linchie, 15 per cent. of linolenic, and 65 per cent, of isolinolenic acids.

C. 633-36.
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“The solid and Liquid portions of safflower seed oil, therefore, [ CHgg"ngL'f*’
contain some of the identical constituents . of linseed oil; the
specific gravity and iodine value of the safflower oil, however, are
not 5o high as they are in linseed

Investigations conducted at the Indian Museum.

*“ Properties of the Oil. —The following chemical examination of
the oil actually used i Peshawar for making the peculiar wax-cloths
was conducted on the samples furnished by Dr, Watt: —

“The cold expressed oil of wild saflower—Pollz (Carthamus | properries

' Oxyacantha) was found to be tasteless, inodorous and to possess [PhEearD Gii.

a bright jellow colour. The specific gravity was 9265 at 15°C,,
and the o did not congeal when kept for one hour in a mixture of
ice and water. The oil, when heated in a shallow vessel, slosly
absorbed oxygen from the air, a skin formed over the surface, and
eventually it became converted into a jelly, but these changes took
place less rapidly than with lnseed o, under the same circum.
stances. The o required 194 per cent. of potash (KHO) to form
a neutral soap which gives a saponification equivalent of 289 1. The
amount of free fatty acid obtained by direct weighing was 427 per
cent,, the total fatty acids present was 94°66 per cent. Two estima-
tions of the jodime value afforded the figures 137'9 and 1324
respectively which is as high as those of poppy seed oil but still,
below those of Linseed oil, The viscosity, taken in relation to water,
was 15. The lead soap formed by precipitating the alkaline oleute ,
with lead acetate was for the most part soluble 1 ether, indicaung’
the presence of oleic or linolic acid in considerable quantity, ' -
* Propertics of the Boiled Oil.—The boled ol of polli seeds, ' propramies
or as it is called roghan, was thick opaque and of a Iighz-brown’ngf&;’, olL.
colour. It was pastially soluble in alcohol and freely in ether and,
chloroform, with the latter solvent a cloudy solution resulted, owing
to the presence of water which was estimated at 3 per cent. The,
water was evolved when a small portion of the roghan was hut:d~
in a test tube; after its separation by this method the orl became
clear. The density of the boiled oil was 9729, and it did not
congeal in melung jce, When heated in a shallow vessel to test
its drying propertics, 3 skin was formed over its surface in 24 hours, '
but the increase in weight was scarcely perceptible when the
exposure to & heated atmosphere was prolonged. The amount of
potash 1o produce a neutral soap was 19 7 per cent  The free fauy

C. 633-35.
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aker carefe! weighing, were heated cozeaztly st the temper A
of boiling water, and each sample ws weighed 2t ictervals ef 24 OGN
bours until it become solid o formed & solid mass.
“ieopants of “Raw” linseed olat the erpintion ¢f 24 hours
weighad 10#°37 ; the next day 3 skin began to form over the sutface
the weight was 1oy 16 ; on the third day it slighdy increated to and
became 10467, and remained at thes figure wntil tke £fth day whenthe i
oil had been converted into a firm jelly. |
“300 parts of “Pale boiled” linseed oil thickened in the ﬁrs:l
24 hours and increased to 102 9§ parts ; after the second 24 hours u!
became pasty and the surface partially dried up to a pellicle, increas-'
ing in weight to 103 76 ; at the end of the third 24 hours the oil was
completely solid with no further absorption of oxygen.
“100 pars of “Brown boiled” linseed il set into a firm jelly
within z3 hours, the increase of weight only reaching 101°32 parts.
*The Corthamus ol in sts natural state very slowly absorbed
oxygen up to the second day when 19 parts had increaed to
102+24; a pellicle formed on the surface onthe fifth day but the
thickened oil was still in a fluld condition. A wedk was necedsary
before the oil solidified, and even after that time the jelly, although
free from *tackiness " was much Softér than the désicéated products
of [inseed oil. 3
“The roghan or boiled oil, on decount of the small proportion of
water incorporated in it by thé native manufscturer, showéd no
incremént of weight after prolonged heating in the water-bath, the
$mall amobunt 6f combined water was rapidly dissipated, and a clear,
doft, Light brown jelly was yielded within 23 hours.
“The preparation of Roghan.—The preparation of roghan is ShemicAL
5 . < Py . | CHANGES N
thuy e¥pliined. The natarally P d ofl of wild BOSLING
beated for everal hours antil it thickens, On the application of heat sargipwen
the temperatiire gradually rises, and at 146°C. and vpwards, a pun-,
gent odour j$ given off which affects the eyes causing 2 flow of tears,
ard producing an acrid suffocating ion in the throat if mhaled,
This ¥ due to a substance named acrolein (C3H,0.) which is
;:'olvcd when glycerie or its combinaticns as glycerides are rapidly,
‘;atfd- The same odour is detected, althotgh # 4 tess degree, when;]
2ol lamp or taliow candle is blown out. Acroleir confinues to be{
5‘;:: 0: while the oil rises to 4 temperatire of between z30° aud‘
- Alter abeyt G‘hmxrs the acroleid is giveri off 1n less abundance

C. 633-36.
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Wazx-cloth.

Afridi Wax-cloth and the Chief Ingrcdient_ (Carthamus

CHEMICAL
CHANGES
ON BOILING
SAFFLOWER
OIL.

POSSIBLE
FUTUR®

DEVELOP-
MENTS,

Water.
proofing
eloth

and the oil assumes a darker colour and thicker consistence. After
about 10 hours it loses altogether its oleaginous property and becomes
sticky  at this stage, and while still hot, 1t is thrown into water, and
emulsification ensuesin such a manner as to preserve its sticky nature.
Otherwise it would form nto a jelly as it cooled and cease to flow
from any vessel i which it was placed. The roghan oil prepated
after this manner retains s adhesive properties as long as it is pre-
served in o convenient vessel, but on exposure to air, such as when it
is spread onany cloth material, it solidifies to an insoluble water~
proofing compound.”

14, Future Developments.—The results of the investigations
briefly detarled may be said to point to the possibility of both the wild
and the culiivated carthamus oils being used for many of the pur-
poses to which India rubber 15 ordinarily put, As a water-proofing
material 1n the preparation of oil-cloths, tarpaulins, and tents or asa
material to be used in the manufacture of linoleum it seems to have
a distinct clamm to careful consideration. For these purposes it would
appear to be superior to linseed since 1t is not so liable o crack and,
after being once properly dried, does not soften by heat nor become
sticky

Under my supervision a series of experiments were performed in
the laboratory 1n order to ascertain the most serviceable preparations
of this substance to bé used in the production of water-proofing sheet-
ings. The cloth employed was an unbleached canvas obligingly
supphed by Major-General R. Wace, C.B., Director General of the
Ordnance Department. The roghar as procured from Peshawar was
found to be too thick and adhesive to be applied with a brush, This -
circumstance was altered to some extent by heating the roghan before
use, and without any diluent it was found best to spread it over the
fabric by means of a spatula. That method was, therefore, pursued
and the coated fabric when left for a few hours, was seen to be
completely penetrated by the roghan. The coating, however, took
several daysto dry, even when exposed to the hot sun, In the
shade it dried, however, more rapidly and manfested to a much
less extent the tendency to being sticky than the sun-dried cloth,
while it was at the same time equally water-proof. Only one ounce
ot the roghan was used per square yard, but 1t was subsequentfy
found that 1t was preferable to give that quantity per square foot and
to ulilize the extra supply 1n two or possibly three applications,

C. 633-36. .
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But when turpentine was employed as a solvent (equal quanti-
tities) the_roghan could be readily applied with a brush and per-
haps less than one-third the quantity of roghen was then necessary
to cover the fabric. But in neither of these experiments did the
painted cloth dry as quickly nor as effectually as was necessary for

* commercial purposes.

Experiments were accordingly next performed with various pig-
ments added to the roghan to facilitate the drying. Al the ordinary
substances of that class were experimented with such as white lead,
red-lead, yellow arsenic and manganese dioxide. The best results
were obtained when the mixed rogkan and pigment were dissolved in
turpentine and apphed with a brush. The hot roghan and pigment
was exceedingly dificult of application with the crude appliances at
our disposal The expense of turpentine rendered 1t desirable to
asceriain whether that solvent could be dispensed with. In every
instance the manganese dioxide gave the best result The fabrics
produced were perfectly water-proof, but the drying was slow ang
never quite satisfactory,

This somewhat disappointing result led me to seek the assistance
of & prof 1 facturer of water-proof sheetings. Meggrg,
Octavius Steel & Co., were accordingly approached, and they were
good enough to permut thew expert, Mr. Jos. Patrick, to wisit the
Museum and to inspect our [aboratory expenments. Mr. Patrick
examined the polif and roghan and professed himself much inter.
ested. He was accordingly supplied with a sufficeent Quantity of
both to allow of his performing expeniments with them, The
result, as was 10 be expected, in respect to the ol proved most .
strucuve.  Mr. Patrick made the interesung discovery that for Wwater-
proofing purposes the roghan as procured from Peshawar had been
bolled much taa long  In other words, that thedrying propeny of the
polls orl boiled for 4 hours 15 greater than when botled for 32 hourg—
the time given by the Peshawar wax-cloth workers. My Patrick's six
samp'es of cloth prepared by him were treated as follows -—

No 1 Roghan, Litharge and Turpentine.
No. 2 Roghan, Red-lead and Turpentine.
No 3 Roghan, Wlite.lead and Turpentine,
No. 4=No 1 wuth black colour added.
No. 5=No 2 wuh Ochre added.

No 6=No. 3 with Whute-lead for cologring,
-

C. 633
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All communications regarding THE AGRICULTURAL LEDGER should
be addressed to the Editor, Dr. George \Watt, Reporter on Economic
Products to the Government of India, Calcutta

The objects of this publication (as already stated) are to gradually
develop and perfect our knowledge of Indian Agricultural and Economic
questions. Contributions or corrections and additions will therefore be
most welcome. ’

In order to preserve a necessary relation to the various Departments
of Government, contributions will be classified and numbered under certain
series. Thus, for example, papers on Vetermary subjects will be regis.
tered under the Veterinary Series; those on Forestry m the Forest Series.
Papers of more dicect Agricultural or Industrial mterest will be grouped
according as the products dealt with belong to the Vegetable or Animal
Kingdom. In a like manner, contributions on Mineral and Metallic sub.
jects will be registered under the Mineral Series,

‘This sheet and the title-nage may be semoved when the aubect-matter 1 fled 18 sis proper place
according to the letter and number shown at the bottora of eacn page. -
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The Utilization of the Chapter 1,
the three million acres included in the third class, Al of this land is
not rendered barren by the same defects, but there are no accurate
statistics of the area which suffers from each cause. Leaving ont
all minor subdwisions, the barren fand may be classed as due
either to the effects of crosion or to the want of drainage, the latter
cause accounung for considerably the greater proportion of the
area,

Land which has been rendered barren by crosion can usually be
identified at a glance : the surface is broken by water channels, and
there ts an eatire absence of soif 1 the strict sense of the word; the
sl has in fact been washed away, and the surface of the Jand is

posed of clay suffi ly to resist for a time the action
of runmng water, In some cases howeser the nature of the defect is
not 5o apparent, and the barren tract would at first sight be classed
as usar in the current use of that term, This occurs where the land
through which a stream passes has originally had a more or less
regular subsoil of hard clay, as the stream gradually wears a bed
through this, everything on the surface is washed down and the clay
subsoil exposed, The resistance of the clay prevents the stream from
cutiing a deep bed, and consequently the process of ravining can take
place, 1f at all, only on a very small scale; but any attempt at cultiva-
tion in the ordinary way 13 doomed to fatlmes as the ulth is washed
away as soon as produced.

Expepments on the utilization of ravine lands have ce~ ~d for some
years asfar as this Department is concerned, Th ataned
are discussed in Chapler V of Dr. Yoeloker's Repors roves
ment of Iniian Agriculture, and need no further . this
note, The subject has been mentioned orlv in 6= at
{hat some Jand which would ordinarily 1 188
regarded as ravined, and utilized. by the w
suceessful in such land, and not by the
further on for the treatmment of usar in the .
class can be recognized with a hitle care
scen where the margmal fields are somc %
barren land and where the land slapes dov .
channel, the cven surface being usuall
mounds of hard ¢lay or nodular imestone,
fand may be altnbuted to the action of « N
by one of the methods recommended for ut
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An account of the attempls which have been made to utilize the upland
barren lands (usar) of the North-Western Provinces and Qudh for profit-
able purposes. By W. H MoreuanD, Esq, Director, Department of Land
Records and Agriculture, North-Western Provinces and Oudh.

The draft of this note was circulated to a large number of officers | PREFACE.
for eriticism, and I desire to express my obligations to all those who
have been kind enough to assist me.

The botanical nomenclature follows that of the Flora of British
India, so that many plants appear under names dilfering from those
which were used in the older reports  In such cases the synony ms
have been given 1n foot-notes,

cHArTrLR I,

Introductory.
The area of barren land in these Provinces 18 retumed at 8,880,959 ] AREA oF
acres, which is classified as follows :— CANBN
Acres. ¥W PROV-
Land covered with water . . 2,347,635 nn(oi'snu

L-and occupied by houses, rords, ete, + . 28542
Land barren for other seasons . . . J.l-l'iﬂff

The two former classes are not available for agncultural parposes,
tad the problem which hss been the subject of spec.al study by the
Agticuliural Department for the last twenty years 1s the utilizaton of

'
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the three million acres included in the third class. Al of this land is
not rendered barren by the same defects, but there are no accurate
statistics of the area which suffers from each cause, . Leaving out
all minor subdwisions, the barren land may be classed as due
either to the effects of erosion of to the want of dramnage, the laiter
cause accounting for considerably the greater proportion of the
area.

Land which has been rendered barren by erosion can usually be
identified at 2 glance : the surface is broken by water channels, and
there is an entire absence of soil 1n the strict sense of the word ; the
soif has in fact been washed away, and the surface of the land 1s
composed of clay sufficiently tenacious to resist for a time the acuon
of running water. In some cases however the nature of the defect is
not so apparent, and the barren tract would at first sight be classed
as usar in the current use of that term, This occurs where the land
through which a stream passes has onginally had 2 more or Jess
regular subsoll of hard clay; as the siream gradually wears a bed
through this, everything on the surface is washed down and the clay
subsoil exposed. The resistance of the clay preents the stream from
cutting a deep bed, and consequently the process of raviming can take
place, 1f at all, only on a very small scale; but any attempt at cultiva-
tion in the ordinary way is doomed to faiure, as the ulth 15 washed
away as soon as produced,

Experiments on the utilization of ravine Jands have ceased for some
years as far as this Department is concerned. The results attained
are discussed in Chapler V of Dr. Yoslcker's Report on the Improve
mend of Iniian Agriculture, and need no further reference in this
note, The subject has been mentioned only 1 order to point out
that some land which would ordmnarily be classed as wsar must be
regarded as ravined, and utilized by the methods which have proved
successful in such land, and not by those which are recommended
further on for the treatment of wsar in the strict sense. Lands of this
class can be recognized with a liztle care t if a piece of barrea Jand is
scen where the margmnal fields are somewhat above the level of the
basren land 2nd where the land slopes down to a weil-defined water
channel, the even surface being usually broken by low, abrupt
mounds of hard clay or nedular himestone, then that piece of barren
land may be atributed to the actron of eresion, and may be treated
by one of the meshods recommended for wihzing ravined land-

R. 67-70,
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The second class—Iand rendered barren by want of drainage or
by excessive flow from ab: y be further subdivided into (1)
the lowlands along rivers and (z) the uplands. The main charac-
teristic of the first subdivision is wetness through a large part of the
year: the land being little, if at all, above the level of the siver can
never be thoroughly drained; and it receives additional supplies of
moisture from the soakage of the higher ground.

The fertility or barrenness of these lowlands is largely a question
of season. After a year or two of scanty ramnfall much of the land
will be found bearing luastant crops or at least abundant grass,
while after a series of wet years (such as occurred from 1892 to 18g4)
the land will be unproducuve and parts of it will be thickly crusted
with the deposit of soda salts popularly known as ¢ r¢4.” The probable
origin of this deposit will be explained further on; but here it is
sufficient to say that the reclamation of such Jand can be effected, if
at all, only by the engincer, The example of the Kali Nadi works in
the Bulandshahr district shows that where it is possible to re-align the
niver channel so as to secure a more rapid flow of water the amount
of infertile land can be greatly reduced ; but such action is possible
only in comparatively few cases, where the nver-bed has become
obstructed or tortwous and where the river itself is of moderate size.
Where these conditions do not exist agricultural science can suggest
no practical remedy. All that can be done 1s to maintain a careful
watch over the tracts likely to be so affected, and to adjust the revenuc
demand to cwcumstances  If the demand imposed in jyears of
prospenty 1s collected in bad times, the owners and culihators
become imposerished and are unable to resume cultivation when the

scasons change: if the demand is varied an accordance with the
productivity of the land, the recovery is often rapld and the land ma)
afford a valuable resource in times of drought when the uplands are
too dry for culivation. The need for watchfulness in such cases is
well known ta experienced revenue officers, and the organization for
sccunng cly information of injury has recemly been perfected.
Similat in nature to the lowlands are those tracts which have been
swamped by cxcessice supply of canil water,  Where the level of 2
canal is high and the subsoil retentive, or there is an impenious
stratum of soil near the surface of the grourd and running unler the
canal, the land in the immediate sicinity tends to become swampy;
and cven where swamps do not actually [om: the rspid evaperation

R. 67-70,
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The Utilisation of the Chapter 1.

from the surface, and the constant upward movement of water from
ke excessive supply so near the sutface, tend to bring up all the
soluble salts and accomulate them at the surface, thus giving rise to
the formation known as reh.  The danger of over-saturation is
fully recoguized by the officers of the Irrigation Departmeat, and
most of the affected tracts have been relieved by drainage works,
which are known to be an effectual semedy. The remander of this
note refers not to the river valleys nor to the over-saturated areas,
but to the land which is rendered barren by other causes.

It may be estimated that the upland barren lands extend to about
two million acres ; they are to be found mainly in the country between
the Jumna and the Ganges and between the Ganges and the Gogra.
Two parnticular tracts may be defined m which the barren area forms
an exceptionally large proportion of the total. The first of these
extends from Aligarh to Allababad, including the districts of Aligarh,
Etzh, Mainpur, Farrukhabad, Etdwab, Cawnpore, Fatehpur, and
Allahabad, the proportion reaching a magimum in Mawpuri. The
second tract extends from Hardor to Azamgarh, and includes the
districts of Hardos, Lucknow, Unao, Sultanpur, Partabgarh, Azamgarh,
and the north of Jaunpur,

The barren land in these tracts is not continmous; it occurs in
patches, varying in size from a few square yards to a square mile or
more, and its distnbution is most irregular. To the eye 1t presents
one or other of two typical forms, which however are not apposed
but are the extremes of a continuous series, The first form 1s usually
spoken of as wuser,* and shows in dry weather an eatremely hard
compact surface of a colour varying from light to dark grey : here and
there may be seen a single dadul or a stunted m:m:(ree, but as a rule
the vegetation 1s limited to scanty grass, usually of the *“ typical usar
grass” (Sporobolus arabicus, Boiss)t: other grasses of a some-
what better type are occasionally found, though not in suffient
abundance to afford grazing of much value, During the rainy season
the land takes a much darker colour, due 1o the moisture in the surface

-
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soil : after heavy rain the water stands on the surface, being unable
to soak into the soil, while the wet surface layer becomes so slippery
that it is difficult to maintain a foothold. During this season the
coarse grasses spring up rapidly and are used for grazing; but they
die down very quickly in October, or earher if September 1s dry, and
though the cattle are turned out on the land during the rest of the year,
the grazing is of the poorest description,

In the second form the land in the dry season 1s covered, more
or less irregularly, with a crust of white salts, which 1n the worst places
may extend to a depth of some inches. Vegetation is stular in kind
to that seen on the first form, but is still scantier and 15 absent where
the efflorescence 15 well defined. Dunng the rains the salts entirely
disappear, and the surface of the land 15 seen to be similar to that of
the first form.

The marked external features of the barren lands soon attracted
official ion, and various i igati have from ume to tme
been set on foot. It wll be conventent to give in this place a bref
account of the more important literature on the subject.

CHAPTER II.
The Literature of the Subject.

‘The earliest discussion of the barren lands which I have been able
o discover 13 contamed in Slesman’s journal of lus tour through
Oudh, published 1n 1858, but written eight or nune years carlier, He
describes the wsar plams of South Oudh, offers a theory which in
essentals is not very far from being in accordance with the views that
now find acceptance, and gives an account of the methods of reclama-
tion that were pracused by the people. The next imponant steps in
the investigation of the subject are detaled 1 the * Comrespondence
relating to the detenioration of lands from the presence in the soil of
reh,” which was published m 1864 as No. XL of the Selections from
the Records of the Gavernment of India.  This correspondence deals
with the detenoranon of cerian willages lying along the Western
Jumna Canal, and n shows clexsly that whie the canal was not

ponsible for the p of mj salts in the affected tracts, its
construction and the neglect of the necessary drainage werls had led
ta the accumulation of the salts at the surfice in such quantites ay to
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render culnation imposuble. The correcpondence therefore dealt
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directly with the results of canal over-saturation, but indiectly it con-
tams valuable materials for the general study of the formation of alhalr.
No record of investugations during the next ten years has come o
my notice, but 1n the early seventies, when the districts of the Central
Doab were under settlement, the question naturally came into promi-
nence, and a set of enquiries on the subject was circulated to ravenue
ofticers, The replies were issued in 1873 wuh a note by Mr. (now
¢ir Edward) Buck, and minutes by the Members of the Board of
Resenue. I cannot find that any immediate acticn was taken as the
results of these enquiries beyond the formation of a plantation at
Pardil Nagar in Algarh and some silling experiments nluch were
carned out by the Itmgaton Department, but the subject was re-
opened in 1876 when a planter complained that his Jands had been
injured by the mismanagement of canal irngation, A commillee was
then appointed to examine the whole question, and as the result of
their enquiries a scheme of experimental work was drawn up to be
caniied cut mainly by the newly-formed Agricultural Department, and
to include arboriculture, surface and subsoil drainage, flushing, manur-
ing, and the growth of special crops. The discussions of this com-
mttee led to no conclusion on questions of theory ; but it 15 worthy of
note that the theory of alkali stated by Ms H. B. Medlicott, then Sx-
perintendent of the Geological Survey :md one of lhe members of the
committee, is that which now h
The scheme pxep:u'ed by the committee was mrrxed out with
some i of i and is now pleted. The
work donie and the resulis obtained will be detailed further on; but
it may be pointed out in this place that the value of the work would
have been greatly increased if analyses bad been made of the soil
of the plots on which the experiments were made; if such analyses
were made there i3 now no record of them, and it is thus sometimes
difficult to form aa sccurate opinjon of the results, or to apply them
to other land intended to be teclaimed. This defect was pomted out
in paragraph 78 of Dr. Yoelcker's Report on Indian Agriculture, and
as one result of Mis enqumes, an Agncultural Chemist (Dr. J. W.
Leather} was brought on the staff of the Impemi Department and
lus services made lable for these i if
Some zesults of Dr Leather’s chemucal inve-tigations have been
published 1in The dgricultural Ledger {Nos. 12 and 13 of 1893 and
Nos. 7 and 13 of 1597); but no detarled account of the agncultura
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work of the last twenty years has been prepared, the subject being
noticed at greater or less length 1n the annual reports of this Depart-
ment. The details given in these reports and such other information
as was on record have now been brought together; but they may con-
veniently be piefaced by a brief account of what is known regarding
the accumulation of alkal at the surface of the soil, As already
indicated, the main theory was clearly stated by Mr. Medlicott; the
earliest suggestions for the chemical treatment of alkali were made by
Dr. Brown and by Dr. Romanis, the Chemical Examiner of Burma,
while N . : :

of org. . . .
Economic Products. Subsequently the limited number of scientific
men in the country appear to have turned their energies in other
directions, and the later investigations on the subject have for the
most put being the work of Professor E. W. Hilgard and his callea-
gues on the staff of the California experiment siafion ; 1t 15 unneces-
sary for my present purposc to give references to the onginal papers,
as the subject is clearly explaned in the last chapter of Professor
Warington's * Leciures on some of the Physical Properiies of Soils™
(Clarendon Press, 1900), and 1n a summary of the work in California
printed as Bulletin No. 138 of the Calsforman experimental station,
for coptes of which Iam indebted to Professor Hilgard. Some of
Professor Hilgard’s papers have been reviewed in Zhe Agricultural
Ledger (see No, 1 of 1896 and No, 4 of 1901).

CITAPTER IIIL
The Accutmulation and Movements of Salts in the Soil and
thelr Effects on Vegelation,

The results of scientific investigation may be shoitly summanzed
as follows. Practically all soils contain the matenals which go to
form the salts known collecunely as reh or alkal.  The panapal
base of these salts 13 soda, which is combined with chlonne or

THE

LITERATURS

OF BARREN
LANDS,

Varlous
sclantifia
.
I

SAUISITY
»0ILS, or

with sulphunic or carbonic aad, {orming sodium chlonde {(common

salt), sodium salphate, or sodium carbonate. A certain amount of Chiyf satry gy
s,

same of these salts is to be found 1 the s;ml at any given moment,+
but this amount does not by any means rejresent the tctad of salts
which can be preduced.  Most soils contan a corsiderable geopor-
tion of complex slicates, of which soda 132 usuad irgredient, These
R. 67-70.
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Eﬁ"‘é’;ﬁ}’ Or. Leather s results in this country are given in Agriculinial Led.
ger No. 13 of 1897. In pot expeniments he found that germination of
Tolerance of | ordinary crops was possible at least up to o4 per cent, of carbonate
eyt and to 1'o per cent of sulphate and chloride  In aftergrowth o2 of
tested in
India; carbonate was barmful, while 0 3 was generally faia). The resulis
with chloride were not umifoim , suiphate was less harwmful than either
catbonate or chloride. The Leguminous plamts gram, (Cicer
arietinum, Lizn.) peas, and arkar, (Cajanus indicus, Spreng.)
suffered most, Of the cereals, maize was leastafiected —a result which
may possibly be attributed to the difference of season, Analymis of
samples taken from culuvated fields showed that wheat grew well in
the presence of © 137 of carbonate, but was destroyed by o'z per cent.
Dllgs mm- On the whole the following conclusions may be drawn i—
n degrae o[ (a) Carbonate is most harmful and sulphate least harmf{ul.

NATURE OF
USAR SOILS.

Classifieationl

thv per-
o 0f
s presont.

(8) Legumes are more affected than cereals,
(<) A proportion of 0'2 per cent of carbonate in the soil around
the roots 1s fatat to cezeals.

The 1easons why carbonate is more injurious than the other salts
are stated to be (1) us greater corrosive effect on the bark of the
plant and (2) s action m “ puddhing ™ the soil and rendering it
difficult of ullage

CHAPTER IV,
The Nature of the Usar Sotls in these Provinces.

Classification —Before applying the resalts of the imestigations
descubed in the last chapter tothe barren Jands of these Provinces,
it will be well to gwe a somewhal fu!ler description of their physical
and chemical ta suppl what has already been said
regarding their general appearance,  The barren uplands have, it wilt”
be remembered, been diided into two classes, according ta the
presence or absence of alkali effd ; but this classifi
is made for descriptive purposes only. Eﬂluxescence depends on the
quanuty of salts at the surface of the soil, and this quantity
differs from plot 10 plot, so that the barren lands should rather
be regarded as arranged in a seties accordmg to the amount of soda
salts which they contan, an amount which on the one hand may
reach or exceed 3 per cent. n the first six inches af soit, or which on
the other kand may not be mote than 1s consistent with .thriving

A more p 1 preliminary classification would there~

R. 67-70.
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fore depend on the total amotnt of salts within 1each of the surface
(the method followed by Hilgard iz California). The first class
would then consist of soils where the total amount of salts is not
ive and ¢ quently 1ecl ion can be effected by altening
the distubution of the salts, or in popular phrase *‘kecping the salis
down *. The sccoad class would include those soils where the amount
of salts 18 so great that the removal of some portion, or their conver-
ston to a less noxious form, 1s a necessary prelimnary,
Physical characier —In all cases the barren lands are found to
have one leading ch istic—the 1mpermeability of the soif for a
sarying depth below the first few inches. Examunation of the subsoil
by means of pus shows that the upper layer consists of etremely
fine clay (using tlus term in the popular and not the chemical sense),
with practically no fissures except where ants or worms have estab-
lished themselves : animal hfe howeser is not found where the surface
is very alkaline, The depth of this layer of clay vares from as little
as half a metre to three metres (in cases where the pit has been sunk
50 deep) : below the layer of clay s usually found a coarser material,
often of a ycllowish colour. The clay 15 for all practical purposes
impermeable by water, while the coarser layer is more or less porous.
The form of impure calclum carbonate known as “ dankar” (nodulay
limestone) is generally, but not universally, found in the layer of clay
at varying depths and in varying amount : somelimes these are merely
small scattered nodales, while in other places the formation ig so thick
and continuous as to practically form a rock, it1s from the latter
formation that is derived the *block Zamkar™ which is used for
prtching bridge plers and embanhments. The depth to which daniar
may be formed is not known, The professional fandar-diggers do
not as a rule laak for it below four feet,—the length of the seef or iron
sounding rod which they use. I have found it with a simular zod as
deep as two metres, while cxposed sections on river banks mn some
cases show successive layers of the same formation; and records of
deep borings show that dunkar reefs ase met with atmntenals through-
out the alluvium.
The impermeability of a hard wsar may beallustrated by the fo)
lewing note of observations made at the Juhi resene. A plot of land
was covered by a thatch i June 19c2, and sutface flow on to it way

REH.

SOILS

Depth of soll,

Presen
Nankarl

An {ltayy,
fon en'[‘.‘

nm.u,,,
T,

F&
o

presented by a border of sheet iron sunl two inches deep. Thsjlor
remained covered ull Mugust 3cih, 1931, Dunng Avgustthere Lag,
R. 67-50.
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The Utilisation of the Chapter IV.

been very heavy rain and the whole surface of the wsar was water-
logged, Inside the enclosure the ground was hard and dry and
almost impossible to dig- down to about 10 inches there was no
trace of mousture at a foot from the edge of the enclosure Outside
the enclosure the ground was soaked to 11 or 12 inches: below
that it was dry and crumbly . or in six weeks of heavy rain percola-
tion had reached downward only to the bottom of the grass reots. .

The following notes of a continuous series of observations on
barren fand made between November 18¢g and January 1900 during
a tour in Cawnpore, Fatehpur, and Allahabad may serve to illusteate
the foregoing remarks as to the physical conditions which are found
in such cases. Faitly complete records were made of 54 trial pits
which were sunk one metre or more, escept where a hard reef of
kankar was found at a lesser depth ; of these, 26 pits were roughly
classed as being in soil obviously alkali and 28 m other souls, the
presence of alkali being determined roughly by the eye and the taste,

Of the 26 pits m alkah land, the surface was bare of all vegeta-
tion in eighteen cases, while n eight there were scanty tufts of
withered usar grass  In no case was vegetation copious.

Traces of msect hfe (ants, worms, white-ants, etc.) were entirely
absent in fifteen cases and were very scanty in eight.  The facts were
not noted in three cases. In no case was mnsect hfe copious.

In all cases the subsoil wasa very compact clay; i only four
cases was it fairly dry; while in nineteen casesit was distinctly
moist, though no rain fell during the tour, and the surface soil was
1n every case dry,

In nineteen cases the preserce of a kankar stratum was sought up
to two metres, the ordinary sounding rod being used when a reef was
not found m the pit. In thirteen cases a reef was found in the first
metre, 1n five cases in the second metre, and only 1n one case was
0o reef found. .

Scattered nodules of Limestone, known locally as “ 3ajri,” were
found in the clay of the first metre in the majonity of cases, but were
by no means always present,

The drawnage facilities were tested in thirleen cases where water
was available. In eleven cases no percolation wnatever could be
detected, while 1a the other two the clay was very shghily pervious.
In both these cases the puts were close to a high level canal, and the
water level 10 the soil was high, the water in adjacent wells standing

R. 67-70. .
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been very heavy rain and the whole surface of the usar was water-
logged, Inside the enclosure the ground was hard and dry and
almost impossible to dig: down te about 1o inches thete was no
trace of moisture at a foot from the edge of the enclosure. Outside
the enclosure the ground was soaked to 131 or 12 inches: below
that it was dry and crumbly : or in six weeks of heavy ran percola~
tion had reached downward only to the bottam of the grass reots,

The following notes of a continuous series of ohservations on
barren Jand made between November 1899 and January 1gos during
a tour in Cawnpore, Fatehpur, and Allahabad may serve to illusteate
the foregoing remarks as to the physical conditions which are found
in such cases Fauly complete records were made of 54 trial puts
which were sunk one metre or more, e¢xcept where a hard reef of
fankar was found at a lesser depth ; of these, 26 pits were roughly
ciassed as being in soil cbviosly alkah and 28 in other sails, the
presence of alkali being determined roughly by the eye and the taste,

Of the 26 pits in alkal land, the surface was bare of all vegeta~
tion in eighteen cases, while in eight there were scanty tufts of
withered usar grass. Inno case was vegetation copious,

Traces of 1nsect life (ants, worms, white-ants, etc.) were entirely
absent 1n fifteen cases and were very scanty in eight. The facts wete
not noted in three cases. In no case was insect life capious.

In all cases the subsoil was a very compact clay; in only four
cases was it fairly dry; while in nineteen cases it was distnctly
moist, though no rain fell duting the tour, and the surface soil was
1 every case dry,

In nineteen cases the preserce of a gankar stratum was sought up
to two metres, the ordinary sounding rod being used when 2 reef was
not found in the pit. In thirteen cases a reef was found in the first
metre, 1n five cases in the second metre, and only in one case was
no reef found. .

Scattered nodules of limestone, known locally as “ Jajri,” were
found in the clay of the first metre in the majority of cases, but were
by no means always present.

The drainage facilities were tested 1n thirleen cases where water
was available. In eleven cases no percolation wnatever could be
detected, while in the other two the clay was very shightly pervious.
1In both these cases the pits were close to a high level canal, and the

water level in the soil was high, the water in adjacent wells standing
R. 67-70.
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i R S,
Origin.—Such being the general features of the barren lands, the
theory already stated ntay be applied to them as follows :—

Upland Dasren Lands (Usag). (IV. fi. Moreland.) ‘ REH,

A
In the first place the chimate ia obviously adapted to securelhe"%iru,u

maximum surfice accumulation of salts. The heavy ranfallig cone
fined to about three months, and on level land most of it ejller soals
into the ground or hes on the surface.  Dunng the end of September
and the whole of October the heat of the sun ts very great, and duc.
ing the rest of the cold weatker the heat is at any rate sufficieny to
maintain & brisk rate of evaporation. Observatons of the soit temper.
ature are waoung, but the rate of evaporation 1s a fact that cannet ba
disputed,

In this climate then the only chance of wathing out the salis as
formed 15 that the sod should be porous; but any one can s;
himself by a few simple experiments that there 15 1y rea) wsar no per.
colation whatever in the ordinary sepsc of the term, The water fieg
on the surface and gradually scahs down fo an extent that depends
on the nature of the scason or here and there finds CTevices intqy
which it can pescolate, but it practically never gets so far as (p escapa
icto the dramage sysiem of the country.  Thas 50 much of the rain.
fall as bas been absorbed is retained comparatively near the Surface,
and is ready to be evaporated as soon as the rans come ta m\:
end.

Again, when the season of evaporation begins, everthing tends
to its aceeleration, The vegstation is enher scanty or soan

atisfy

o o degf
down, or if il s jnany quantity is grazed by the cattle, ang the
R. 67.
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c%“){g‘rggs | surface is left bare to the action of the sun. Again, the texture of the
10 nggusz’ soil is specially adapted to further evaporation. Thus the existing
F%‘;‘MKIASTIQR“ usar soils are in every way fitted to secure a maximum accumulation
LANDS of salts at the surface.*

The irregulanty of the surface distribution of the atkali has always
attracted attention, It may perhaps be explained as in the main
the result of two causes—(a) difference in the original alluvial depo-
sits, and (8) the annually recurring stroggle of the vegetation. It is
of course i ible to ui the conditions uader which any pare
ticular tract of barten land was formed during the original depasttion
of the gangetic altuvium ; but it may be conjectured that at an eathier
period, before the depression of whe deltaic region (vide page 434,
“ Manual of the Geology of India, 1893"), the main nvers did not
flow in their present deep valleys, but the water had much freer scope
to travel over the surface of the plain, Smalil accidental surface
frregularities would then have animportant effect in determining
the flow and the deposit of siit, If, for instance, pools or backe
waters formed where the water, having already deposited the coarser
pasticles of its burthen, became more or less stagnant and yielded up
only the finest silt which remsined, the condiions would be present
for the deposit of the very compact * clays ” which form the bulk of
the batren lands. The guantity of soda salts in these would depend
on the proportion of silicates ining soda, which again would
vary according to the origin of the silt, the relative influence of
different tributary streams varying at different seasons or in different
years. 1f again these pools or backwaters dried up in the seasons
of least flow, whatever soda salts they carried in solution would be
added to the soml, and being highly soluble would be carried into it
at the next wetting and not washed off the surface.

It seems probable that the clays were formed in something like
this mapner, and that their composition wonld vary greatly according

* [t1s important to bearin mind the distinction between petcolation
and capillary motion. Water percolates downwards when the particles
of soil are not closely packed but leave free passages ; when the particles
are closely packed percolation is retarded or prevented, Capitlary motion
of water on the other hand takes place upwards or downwards 5o as to

[N . - ]
wet as thc'upper 5 that isto sﬁy the upper sail cannot be drained,
R. 67-70.
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R,ﬁ%‘;{g‘;w when the sl has thus been raiscd 10 the first class the treatment indi-
USAR LANDS.|  cated above may be applied.
Methods Agricultural science indicates various methods of improving dev
alour

dlsposat far
the purpase,

INDIGENOUS

METHODS OF

ATTEMPTING

HECLAMA~
T10!

Flaodiny ang
culliyating,

fective texture @ the principal are subsoil drmnage, deep tilage
addition of bulky organic malter (either mahures or green crops
ploughed in}, soil-mixing, liming, and hurning. From the account
to be given in the next chapter it will be seen that deep tillage, com-
bined with the addition of bulky organic matter, has given satisfac~
tory results; that subscil drainage has been condemned as unsuit-
able, though not 1o my mind on suflicient grounds; snd thay soil-
mizing, Hming, and burning have not been fully tried. Burning is
not ordinarily a desirable method of rect: jon, thovgh Tintend to
give it a triaf ; and cost of carnage will usually prevent mixing ona
large scale ; but liming seems practicable, and itis a litle strange
that i has not been tried more extensively, Esxperimentsin this
dircction have lately been started.

CHAFPTER V.
Cultivation of Usar.

Indi thods ~~Reck: i of wusar lands {s not un.
knawn to the cultivators in places where the pressure on the soil is
great. Slesman has rccorded the opinion on this subject which
prevailed in Scuth Qudh fifty years ago. Whea passing from Partdb-
gath 1o Rae Bareli be writes 1~

“The people 53¥......that usar to be xcckumcd has to be flooded

. manu-
. . ‘chr‘
Sebvermine tmcer ey awg e iy ety 2 R2E

(2938 :jl:‘('a'l): ’

And when passing through Unao he wrote § ¢ Some people said
the worst of the usar could be cultivated ; others denied it. Al
agreed that any but the worst could be rectaimed by flooding for two
or three years, cross~ploughing ing, and i Al the
soil s liable to become usar if neglected or feft fallow for a fow
years  Certainly usar prevails near the high roads where the peas-
antry are exposed to the rapacity of the king's troops ; and this tends
1o confira the notion that tlfage 1s necessary in cortam soils to check
the tendency of salts to superabundance”  Sleman’s * Tour
through Ouik Volume 1, page 237.

A description of an indigenous method of reclusation is 1o be

R. 6770,
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found in paragraph 18 of Me. Jd, R Reld’s Settlement report on
Azamgark—a district where the pressure on the soil is notoriously
excessive. 'The method consuts in retaining the rain water by em-
bankments and growing rice while the land is under water; it is
applicable only to the better kinds of wsar, and its application is
limited by the scarcuty of water. Mr. D, C. Baillie, C.S., informs me
that he has seen most successful reclamation in this way in Partdb-
garh district; he notes that it s essential that the patt of the urar
embanked be 50 placed as 10 recewve the surplus rainfall from higher
levels.  The rainfall on the land itself is not sufficient.

In Budaun small patches of usar are improved by ploughing inte
them the worn-out thatch of the houses, and the practice is said to be
efficacious.

The reclamation of barren land formed the subject of the fifth
question of those issued by the Hoard of Revenue in 1873+74, and
from the prnted collection of replies it appears that instances of
reclamation were known in many districts, but that reclamation on a
large scale had not been attempted. On the whole it is clear that
the improvement “effected by natve methods has been limited to
small patches of the better kinds of #sar, and that reclamanon on a
large scale bas not appeared sufficiently attractive as an investment
to land 5 who could d the y caputal.

An important section of the experiments carnied out under the
Rek Commitee’s scheme was directed towards preparing the soil for
profitable cultivation by (1) removal of salts, (2) drainage, (3) silt~
ing, (4) deep cultivation, ing, and ploughing in green crops.

Removal of salfs—This was tned in 1he Awa estate. The
salts on the surface were scraped off before the rainy season, and in
the following year the quantity of salts was found to be decidedly
less ; but the subsequent history of this plot cannot be ascertuned,
and it 15 not known whether it was ever cultivated,  As indicated at
the close of the last chapter, this treatment, while not likely to result
in recl unless pl d by improvement of texture, may
turn out to be 4 valuable preliminary process for re’ land, and
the most economical and effective methods will be determined
Deparimental Report for 1880-81, Appendix D.

INDIGENQUS

MLTHODS o
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Reclamatlon
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Surface dratnage—~Two exp were conducted at Awa

on the effects of surface drainage. In one plot the land was thrown
wnto ndges and furzows, the furrows being 1o feet apart and the ndges
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one foot in height at the top of the slope. In the second plot swrface
drans wete dug six feet apant, Deparimentol Report for 188081,
Appendiz D,

e, Wilson wrote in 188¢ 1

“ 1t was hoped that the rain would wash the salt ont of the ridges

into the furrows angd channels. There certainly appears to be more
reh in the furrows than in the ridges, but the latter ate not yet clean
enough for cultivation. Indigo and peas were sown on the ridges
duting the raing: a few seeds germinated, but the plants died before
they were six inches high. The ridges were then manured ¢ wheat
adndd barley were sown, but the few plants that appeared very soon

1ed.”

These plots are again referred to in the report for 1881-83: the
ridges were sown in both harvests, but most of the seeds faled to
germinate, and the few plants that came up dried when they were only
a few inches high. o further reference can be found to this experi-
ment, which was apparently abandoned. The failure to wash the
salts out of the ridges may be attnbuted 10 two conditions which
are 10 be found in all user~—the extreme sojubility of the salts, and
the impermeability of the soil.  Owing to the first condition the salts
are dissolved by the first few drops of zain that {all on them, so that
most of the salts have already been carried into the surface soil by the
{ime it is moistened, that is before the surface flow of water can
begin, That this 15 the case may be vesified by watching the
effects of a shower on an alkali patch or by sprinkling it from a
watering-can. Once the salts have been catried into the sod, the
impermeability prevents any large proportion of them being washed
into the drains or furrows  These considerations appear to me to be
fatal to the success of any system of surface drainage. Defarimental
Reporl for 188:1-83, Appendiz 11, paragraph 17.

Subsorl d ge—E with subsoil 4 were made
st the same time. Deparimental Repor? for 1881-82, Appendsx I,
paragroph 19, ‘Twoinch pipes with collars were laid zo fect apart 2
feet 6 inches 10 3 feet deep, and with a slope of 6 inches in 100 feet,
In the fiest season the diains silted vp during the rains and the land
showed no improvement. The pipes wese yelaid and the plot flooded
with canal water whenever it was svailable. Déparimental Report for
188283, Appendiz I, parograph 12, Thesurface was dug1os depthof
one foot and a portion of 1t was limed.  Mr. Wilson wrote in 18831~

“There are signs of the ‘soil having been cleansed to some
extent, but it 18 not yet fit for growing ordwary crops, The extreme
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In the third year the plot was sown partly with rice and parily '1 N
with hemp, but both crops failed entirely. In the radf scason wheat T oa i eBt

and barley were sown, and though the sced did not germinate at all d:mﬂ‘.,

. uniformly, & decided improvement was apparent in parts of the ploy,
and some of the plants of wheat matured. Deparsmental Report for
188384, Appendix I, paragraph 15. Mr, Wilson wrote: * The soil
sull contains an excess of saline master, and from a pecuniary point
of view the experiment is a failure.” It was not apparently con-
tinged,

American experience regards subsoil drainage as an ab: cute | Ob), to
for alksli, but the method is idered objectionable, as the drainag, d,‘,“,f,‘,",“,,
which removes the alkali removes also a portion of the other soluble
salts which are required for plant food, and it is regarded as a last
resort when more moderate treatment has failed or is certain to fail,
‘The method is in accordance with agricultural theory, and I do not
think it should be cond d on a single experi lasting only for
three years, specially as its effect should be determined in combina.
tion with other methods of improving texture, I am therefore repeat- | Ronourion op
ing the experiment on a small scale and on modified lines at the | **Perimeat,
Gursikran statton.  In this experiment the drains have worked wel]
during the first season: rough analyses of samples of the drainage
water showed that they contained quantities of soluble salt (almost
entirely carbonate of soda) varying from 1 gramme to 4 grammes
per litre. It will however be premature to draw any conclusions
for some time.

Silting.—~Thus it wil] be seen that the altempts to remove the Silting,
injutious salts, either directly or by means of water, have so far been :
a failure, The treatment described as stlfing is a form of soil-mixing
which airs, not at removing the salts, but at burying the infected
soil benesth an accumulation of silt.  This treatment was tried at
Awa and also at other places, the latter experiments being placed
under the supervision of irrigation officers.

Mr. Wilson describes the Awa experiment as follows ;:—

“A plot of land was dug o 2 depth of three feet and all the
kanker m it was removed. It was flooded with canal water every
week when the distubutary near it was running. Some hemp,
which was sown 1 a field of good land 10 the neighbourhood, was
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ploughed into part of the plot. A misture of wheat, barley, and peas
was sown sn half of it and mangold-wurzel in the rest, but no crop
was obtained, After irigation the plot was covered with saline
efflorescence.” Deparimental Report for 1831-82, Appendiz If,
paragraph zo.

It will be seen that this was not merely a silting esperiment, as
deep tillage and ploughing in were also practised, The further
history of the plot is not traceable, but the latter expetiments shoy
that the process of silting requires more than one year. The whole
history of the silting experiments undertaken by the Irrigation Depart-
ment 15 not on tecord 1n my hbrary, but the following facts show the
results of the systent.

‘Theee plots in the Etfwah district were treated by flushing and
deposition of sit, and in 1889 Mr. Holderness wrote of them?
“Two of the plols may now be considered to have been fairly
well reclaimed, the larger of the two having been let at a Jow rent for
five yearsto a good tenant, and the hard, which has been only
two years under treatment, is progressing favourably,” Departumental
Report for 1888-89, paragraph 5.

A fuller account of the same plots is given in the yeport
for the following year. Deparfmental Report (for 1889-ga,
Appendix C. About 40 acres of land in Takran was enclosed
in 1873 and flodded untl a layer of silt, varyimg from three feetto
four inches, had been deposited. In subseq years 1
flooding appears to have been practised. In 1875 the land was
Yet for R25 sising 10 R33-5-4, inclusive of water rate, and it continued
under culuvation. In 1883 an area of 33 acres was fairly produc-
twe, the rest lay higher, and quently there was difficulty in
depositmg silt on it. In 188g-g0 the land was leased for Rg6,
including water rate: deducting this the net rent of the plot was only
R18-8-1. The total direct expenditure was R416, but to this should
be added the value of the water supplied, which is not known.

The second plot at Kandan bridge was simdarly covered with
silt; there was some difficulty in letting it, and cultivation carzicd ont

departmentally resulted in financial loss,

A third plot at Turasa bridge was taken up in 188g-go far similar
treatment, but no account of 1ts progress is to be traced in my records.

Silting to » moderate depih may be regarded as a special form
of soil-mixing, and its beneficial results will depend largely on the
coarseness of the sit,  The drawbacksto this form of muxing are ()
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it can be carried ont only where the water-supply is above the level
of the land 10 be reclaimed; (2} it depends on s very plentiful supply
of canal water; and (3) the slt must cither be of comparatively
coarse texture, or it must be deposited in such quantitics as pracii-
cally o form an entirely new soil on top of the uar. The method
is therefore of very limited application; it can be carried out by the
Irtigation Department where the levels are suitable and where there
is suflicient watcr that would otherwise ran to waste ; and it could be
done by landholders if they ate allowed to take the surplus water on
very favourable terms,

Soil-mixing.~Along with thess cxperiments may be noticed the
trial of soil-mizxing started by one of my predecessors at Juhl, A
plot of land was prepared for cultivation in the usual way, and one
half of it treated with a dressing of three inches of coarse sand (ob.
tained mostly in sinking & well in the reserve).  The land was sowy
with varfous crops, and the outturn was distinctly better than that of
the control plot, while during growth the improvement caused by the
sand was very conspicuous. The method is theoretically sound, hut
can in practice be profitable only when sand i suficient quantities
can be obtained near the usar and where carriage can be cheaply
cffected. It should also be noticed that the Juhi reserve is not much
infected with alkali, recent analyses showing that chemically thery
is no reason why cultivation should not be successful : the defect of
this 1and is in the mechanical texture. Soil-mixing has not yot beeyy
tried on real alkali land in these Provinces.

The optimum amount of sand is not known: a dresslng of
one inch depth goes a comparauvely lLitle way, but thig quantity
would require for an acre as much as 3,630 cubic feet, or the foad of
about 220 ordinary two-bullock carts. (Such 2 cart will not carry
more than abont 16 cubic feet.) The expense would thus be pro.
Hubitive, except perhaps where carts and bullocks happen (o b
standing 1dle ; and this method of reclamation 15 not recommended,

Tillage and manure—The records of experiments with thorougl,
cultivation are more complete than those which I have recently dis.
cussed. The Amramau plot in Cawnpore may first be considered ;
this plot measured 54 acres, and was acqwred in 1882, For the
first few years not much was done beyond enclosure to prevent graz.
ing, but in 1885 culuvation was senously started. Some land was
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broken up each year, while cattle were kept on the untouched area,
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the produce being sold and the manure utilized for cultivation. The
treatment applied was as follows:—In the first year the fand was
embanked to retain the rain water, and was ploughed to & depth of
five inches, ¥our ploughings were given between June and Decern-
ber. The land was then rolled, ploughed, and manured with from
15 to 22 tons (400to 600 maunds) of half-rotted cowdung to the
acre, In June of the second year the Jand was ploughed again and
sown with a hardy vatiety of rice. If this succeeded, a further dress~
ing of mapute (1co to 150 maunds) was applied in the autumn and
barley or peas sown, 1If the rice failed, the first year's treatment was
repeated, In the third year rice was sown again, and uniformly
succeeded ; it was followed by barley or peas, and these agam by
ordinary Aharsf crops (maize, juar, or dajra). After this the land
was leased to tenants at about &8 per acre. In 1892, when 39 acres
had been successfully reclaimed, the reserve was sold for Rz,050
and the balance sheet stood as follows ;—

Capital Account,

ExpexnITURE. R a p. REcriers. R a po
Price of ‘land and Sale of hve stock  + 7,234 10 ©
trees o . « 6512 0
Enclosure . . 529 o ol Value of live stock
Lave stock . . 2248 3 © transferred . <516 o o
Seed . « 30013 o
Buxldmgs . « 1,098 10 o[ Dead stock transfere
Implements . » 10015 o red + & 5 o0
Gain on capital ac

count , . . 1,172 5 o] Pricecfland , « 2050 0 @

ToraL » 5508 10 o ToraL . 5508 10 o

Revenue Account.

Exrexpirure. R a p Reczters. R a p.
Sopervision . « 1,470 0 o] Rent . « 582 9 @
Labour . . «2042 9 O Farm produce . « 83 4 ©
Feed of stock o . 05T IS O il « 1,616 9 o
Mau\lel\an:l: o{ pre- Wool. skms. wood.

+ 13611 O . . 377 0 ©
Mnscdlanznus . . 106 5 o Lnss on revenue ag.
cougt . . + 2,433 2 ©
ToTat . 5747 8 o ToraL . 8747 8 ©
R. 67-70.
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; lons involved a net expendi nlun,:oo,;axlnu
Thus the op S ey nue, which would be about R0 et
which fa to be set ;m l;x:;du:‘:igdunugu incidental to yuch operye
annum, Bearing ’2}“‘ emment—payment of excesaive frices and Ligh
uons carried on by . v:;xk excessive cost of supcrvision, and gonible
wages for mc‘mncn . ,o’lnb“’ that siwilar operations on the land
peculation—it seem! P 1by a private land atamod, profit.
could have been t bistory of this plot is instructive, The fisy [10e
The subsequcxcln culthators, and in 1893-94 the condilion of g,e
ptictors were CEPO have further improved.  Family disputes howeyer
jand was foun ‘hnd was eventually sold under a decree, It waz
ensued, and the who Lnew nothing of agricalture and rapidly fel
purchased by amaln d was left fallow and the grass closcly §razed,
into neglect: the lan ling from culdvation s being rapigly
io lhath :h:nil -: being graduslly compacted, and is returning 1o (pe
ost : 1l N ise of salts.
condition which hfm;rli :;i:ncadop(cd in this éase was 1o Improve
The method o xsoil by thorough cultivation and the addition of
the texture Of the The result was a practical, and not far feoqy
organic manures. ; and the same method can be recommended with
a financial fucces‘;il::‘e similar diti recur. Onf: very fmport.
some confl the manure supply. In Amramau this Was secuge
ant condmot.\ is (Geient stock an the Jand, the produce being eagly
by mzimaim'ng sul ci hbouring city markets. It is doulyfy) whether
disposed of in nbel:;e cgo uld be attained in sural tracts, unlesy spegyyy
equally good xesu‘d be made for marketing the produce of the stock,
,,mngemex:;s C“‘l" jon is app ly an adequate water supply, ag itis
A secan b

nt that the hos N

s v '

mportal aliivation during the
e land should be kept1n ¢

important that t!

with plough cattle Strong
" fenty of water and mantre, :
season. Gw:;ol:nc‘ﬂd}:e carly tillage, it may bo taken as catsbligpeq
enoug}t 0 ptho d of reclamation may be applied to land Whlch. d.oea
that this x.nﬂ ¢ alkalt thay Amramay ; but unfortunately the Original
not contain fmor lot i not accurately known. 1t was taken up befove
condtion 0! l“efp n analyst were available; the officer who wag fy
e sem‘;esit: r:clzmaﬁon is dead; and s!aten;em: ij vfgrk-:ezple

i i

charge 0 relied on after so long an lnfeljlal- ’l'l8 3]“ nvﬂlew :;'c
cannot bi asticularly bad, and alkah is not largely prevaleng g,
spoken of as p:

N d; i t th be assumeq

the barren land in the Kals was pot :;::pr;:xslally high.

that the proportion of alkal R. 67-70..
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Similar methods of reclamation were tried at the Cherat reserve in
Aligarh. Thisland was taken up during 1885 and enclosed by a
fence, The original intention was to leave the bad land under
whatever grass would grow and to plant dadul, and perhaps other
trees, on the better patches. Departmental Reporl for 188483,
paragraphs 28 and 29. 'The onginal condition of the teserve is thus
described in one place:-—

“Cherat usar is situated in a ref-infected tract, and underthe
influence of a raised water level (due in all probability to the canal),
and a miserable system of cul ek is steadily spreading in the
neighbourbood. The Cherat usar, when the Departinent took it over,
was thick in many places with a saline deposit,”

On the other hand, according to & description drawn up at the
time of acquisition, *the greater part of the fand is unculturable,
almost bare of irees, and covered with usar grass. Thereis very Ltlle
saline effiorescence onthe surface.” As at Amramad, no analysis was
made of the unreclaimed land, and having tegard 1o the rather con-
flicting descriptions just quoted, the most that can be said with con-
fidence is that the land was moderately bad, though the discrepancy
may possibly be due to the land having been wetat the time of the
second observation, After enclosure had continued for five years, and
most of the land was yielding a fair supply of coarse grasses, it was
decided to attempt the reclamation of part of this reserve by the
methods adopted at Amramau. A start was made in 1890 stmul-

Iy with the establish of a dairy on the reserve, a plentiful
supply of manure being thus secured. Departmental Repors for
1889-g0, paragraph 9. The following extract from the Departmental
Report for 1891-92 explains the method adopted and the results
secured t—

“In 1840 tillage operations wete commenced, and nine acres were

have been yielding very fair Aharif and radt crops; and of the
balance, viz., 33 actes, broken up only since July Jast, 29% acres have
been allowed 10 hiefallow, exposed tothe atmospheric acuon, in order
10 prepare them for Aharif cultivation next June ; and 3% actes have
been thoroughly ploughed and manured with farm yard manure,
at the rate of 5o maunds per acre, and been sown with mixed peas
and barley. Durnng the year under report, of 43 acres reclaimed up
1o June 1892, 211 acres were let 10 tenants in the beginning of the
cutrent agricuftural year on an annual rent of R170, or R8 the acre,
and 1he rest are managed under depanimental supervision.

R. 67-70.
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*“The lollowing table shows the distibtatlon ol wres dariig the
two agricultua) scasons, ralf and dharif, of the pst favonng yont 1-=

Rail, o Y
Ceopy Crep, A:::»l:‘

Wheat . . £ ftiea o v ’ 1519
Baley . . G75 | bugarisns (3
Peas . . . [T Fallow i ' 58
Gram , . 350 Lt L lunante [ I
Fallow . . 7w " "

Totst . Ayou Torat, . A3

* Of the spring crops wheat did well, the yleld bolng 8] maunds®
per acre in a plot in which bone dust was used us manuio and §)
maunds elsewhere.  The yield of peas was very good ; but gram gave
a very poor outturn. The sowing of batley was delayed ull the
beginning of b y Tation of rain water on the fickls,
and the outtusn was only 4] maunds per acro; but it Iy believed that
barley would do well if it had a fair trial.

W The khartf crop.—Of the five vancues of rice crops, wo, vis.,
sathi and syampura, were mised on a soil manured wiuh common
farmyard manure, while in the casc of the remalning threo no manure
was applicd. On the unmanured soil & varicty of sery fine rice,
named * Hiranj,” was grown, and it guve tho largest yields The
grain of this nice, as well as of others grown on the recluimed wsar,
15 not inferior to that of the same variclivs grown clsewhere.  Sasds
comes next with respect (o outtum ; but the quantlty of manure used

' of the
. . * recom.

“The aréa alloticd to “sugarcane was 144 acres. The local
23, one of which

» and both were

T . The crops had

sails forms an object, the plantation of sugarcane would ‘ot be
lisad ¥ The p pe of sugar in the cane appears

# One maund = 82} Ibs,
1t may be remarked that the presence of any large quantity of these
. salts in cane juce would make it useless for manufacturing purposes, and
the quantity of alkali removed by acane ¢crop would be comparatively
It

+ small,
R. 67-70.
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RECLAMA- | however to_be below the average, It must also be noted that the
EXPERL soil of Aligath district is not, generally speaking, suitable for
»
wank e sugarcane,
- The bad spots on this resetve, which resisted the ordinary treat-
'n;;;&n;;:% s?t ment, were reclaimed as follows :—After enclosure usar grass sprang
2l

Much lerlga-
tiea needed.

Exserlm.n: 2l
nahcisl
success.

Experiment

at Gursikran

All that &
purt of the
land needed

thorough
breahing up

Experiment
&t Juht,

Uss of
Bigbtsoll.

up here and there, then Saf grass (Diplachne fusca, Beauv.) was
sown artificially and ousted the usar grass, establishing a good stand
of vegetation snd materially changing the appearance of the surface
soil. When this stage had been reached the orduary tillage opera~
tions followed, These results are instructive, but unfortunately the
bal grass will not establish itself without copipus irrigation in the hot
season—a fact which restricts the practical use of the method.

In 1892 the cultivated area was 86 acres, of which 28 acres
had been let at Ra13. Shontly afterwards the whole reserve was
Jeased to Mr. Keventer, who took over the dairy which had been
established experimentally a few years before. The dairy proved a
success, and eventually Mr. Keventer purchased the whole reserve—

land, build and stock—at a price calculated to cover all the
expengditure incurred by Government from the beginning of apera-
tions. The land brought under cultivat i to be profitabl

wtibized for the growth of fodder crops, and with liberal applications
of dung and liquid manure from the dairy has greatly improved in
condition. The financial result was satisfactory ; but the figures cannot
be given in detail, as they are complicated by the extensivé accounts
of the dairy. Deparimental Report for 18G2-93: paragraph 12.

The Gursikran veserve was taken upat the same time as Cheratj it
included two classes of land—a stiff clay with very little alkali and a clay
Tighly impregnated with soda salts (see the analyses in Chapler 1V).
The former was cultivated without much difficulty and let to tenants
at remuncrative rents ; all it needed was thorough breaking up, The
latter has been reserved for growth of grassand fuel trees, and the results
of these expersments will find a place in Chaplers VII and VIII,

The Jubhi resenve also, which is very shightly miected with alkah,
has been used for the most part for experiments in producing fuel
and fodder, but some portions have been broken up for caltiva-
tion. The land when once broken up can be cultivated without
much difficulty.

Zvenching mightsord—An experiment of interest to Municipalities
was carned through in 1886, The Cawnpore Manicipality bad
trenched some barten land with nightseil, and after most of the

R. 67-70.
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prevent any loss of the soluble elements of fertility, so that these
soils should be exceptionally rich, and 1f growth can be induced by
any means a fair crop should result, Now in our climate we have
the power to induce growth on moderate usar during the rains.
The salts have then become somewhat more evenly distributed
through the soil, and with thorough tillage a crop of some sort can
be produced, Whatever is produced, be it crop, weeds or grass,
can then be ploughed in before matunty, and this course will improve
the texture of the surface and hinder the rise of the salts, The
second year of the process will give further benefit, and it should
then be possible to get some sort of a winter crop, the shade of
which will still further affect the evaporation. In this wayitis
expected that within three years the land will become fit for cultiva-
tion by the ordinary native implements.

I have been assured on the authority of an officer formerly in this
Department that this system has been demonstrated a triumphant
success where 1ice has been grown and ploughed inuntil the required

p t has been achieved ; but ly no record of these
experiments 18 to be found in my office, and as all the cultivated usar
in my charge has been otherwise accounted for, 1t would appear that
the experiments were not conducted on the reserves under this
Department. I cannot therefore give details of the processes actually
followed, but the experiment so suggested is now being tried. During
the last year a successful beginning has been made in Partdbgarh to
bring wsar under cultivation by these means. A piece of good usar
was chosen, which was thoroughly broken, in this instance with a
steam plough belonging to the estate ; san hemp {Crotalaria juncea,
ZLinn.) was sown early in the rains, and the crop which was moderately
good, ploughed in; barley was then sown, and gave a very respectable
crop. It 15, T believe, intended to repeat the process this year, after
which it is hoped that the land will be fit for letting to cultivators.
Even after one year's treatment cultivators offer from R4 to Rj5
per acre for the land.

This process may be provisionally recommended for trial, the
tillage being the best that bullocks or labourers can effect, and the
crop used being san hemp or rice, according to the wetness of the
soil  The former is preferable where it will grow, as us cost of
cultivation is nominal and its sesults appear good, Experiments to
determine the relative value of different erops for ploughing in are at
present in progress.

R. 67-70.
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tion, mention map Le made of results cLiased wah scc.ad manures. ! ':":‘,’
In the easly yeart of the expetimeris some hopes were Lasy on WEL LR
chemical or amiSeal masures, busie use ol desevasteenstwlaed AU,
singe ft bas bren sealaed that the atenity ol the sod was b2z Radto) NN
defect of any pasticelar pant food but 1a Ladzers of textuze 323 taabe MUJEL TS
[resence of nosious savsascet, Thay 3t Awa stumplaesencs o) VRSt
esperiments was camed out with 2rufoal manares; bapthe raaulis
were poor, and stable manwe or Indizo refrie (is, Loy muutesy
were found decidedly mere effecuvs than the chemcal Terulizn
Deparimental Report for 185081, paragroph 18, Sppindis 1,

The use of gypsum (Cslcives sulphate) stasds on a diffesent
footing, as 1 bas been proved that the applicaticn of this sulatnce
changes the sodfum carbonste into the much less Infuclous tulphate,
and it i3 one of the commonest methods of reclamaticn in Asmerica.
G) psum was tried about 1835 with a certain amount of success, but

not persevered wib. A fresh expesment was santed at Guniiknan in
18g6 on the dation of the Agricul

Gypsam

] Chiemist ; the resulty
were inconclusive, and the cost of gypsam landed in the ussr tracts of
these Provinces was found to be 50 great that the treatment cannot be

ded 10 agricul Dep. P Bepors for 1886-57,
paragrapk 13,

In the expetiments in question the gypyum was supplicd lree of | cnemicat
royalty by the Forest Department, but fréight, casting, and cxpenses ‘vepeficlel bot
of apblyng came to R27 per ton when landed at Gursikran, of this | “Srest?
sum, at least R20 would have 10 be pud by the cultivator, who
would also bave the rosalty to pay. Now, if we assume that Rbo
is the largest amount which on the average can be profitably spent in
reclaitming an acre, the maximum application of gypsum is only 3
tons. According to calculations made by Dr. Leather 1n the course
ot (e expenmeny, ong ton of gypsum of 35 per cent, purity will
neutralise 0 53 ton of carbonate ; therefore it will not pay to neutralise
more than 1°56 tons of carbonate to the acre

But the first twa feet af
s;} weigh about 8,000,000 1bs., or neatly 3,600 tons: 156 tons s

043 per cent, ofthis. It wonld therefore be practical to neutrabse
carbonate only to the exient of 0'043 per cent,; that is, it might pay
where the total casbonate present was o3 per cent. or under, but hxe
app[\wiun would be useless where the proposlion exceeded tlus,
To make gy psum profitable for gencral use the cost of carriage musy

(3 ) R 6790,
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The Utilisation of the Chapter V1,
be greatly reduced; but as supplies have to be drawn from the il
districts, there is bittle probability of a sub 1 reduction, and the

use af gypsum must remain fnancially waprofitable. The use oflime
nitrate with the same object as gypsum was suggested many yeass ago
by Brown, who described a simple method of preparing it in large
quantities, I cannot, however, find that it was even tried in these
provinces, but the experiment will be introduced.

Lime appears to have been tried many years ago, but no account
of the results can be traced.  Further trials of it are now being made
at Juhi, where the amount of alkali is small,

CHAPTERVI.
Industrial Utitization of Usar,

The account givea in the last chapter practically exbausts the
work that has been done in the direction of utlizing the barren land
for the production of ordinary crops. Three other general methods °
of utilization require notice—{1) the troduction of manufactures,
(2) the production of supplies of fodder, and (3) the growth of trees
valuable for fuel or otherwise. These methods will be noticed in
this and the two following chapters.

The extraction from alkali land of crude carbonate of sodafor
industrial purposes is a very common practice; the alkali is scraped
off the ground and the salts dissolved out from the soil and recovered
by evaporation, ‘The industry is however organised on a very small
scale and the products are inferior.

An attempt was made during the Awa experiments to establish
glass manufacture on the lands infected with alkali. As a matter of
fact, wh alkali is abund glass industries are to be found ;
but they are mostly very small, and itisonly in pasts of the Agra,
division where they can be caiied important. The principal products
are the common glass bracelets which are usually worn, aud of which
there 15 3 considerable expost from some of the statlons in the Etdwah
district

In 1878 specimens of glass made from aikali were sent to London -
for analysis, and were reported 10 be perfect in composiion, except-
for a slight deficiency of lime, which could easily.be made good.
A bottle factory was started, and good botdes were madej butit
was found that they could not compete in price with the wares of
the “ bottlewala,” who, as is well known, isable to buy up emply-

R, 67-70.
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boules for a nominal price. In fact the supply of empty boules
appears to be ample for the somewhat limuted market in these
Trovinces, Deparimental Report for 1878-79, paragraph 57.

Bottle-making having proved a commercial failure, the next
attempt made was to introduce the manufacture of beads, which are
imported 1n large quantitics.  After some preliminary cxperiments,
Mr. Wilson visited Venice in 1880 and obtained a complete set of
tools. Departmental Repors for 1880-81, paragraph 28. As the
result of his experiments, the following conclusions were arrived at ;—

(x) The impurity of the alkali prevents the manuiacture of good
colourless glass, such as would be suitable for window glass,

{2) With proper skilled supervision glass can be produced of a

quality much superior to the ordinary native manufacture,
and probably cheaper.

{3) Good beads can be made, but it isdoubtful whether they can
be made at a cost lower than that of the imported articles,
Deparimental Report for 1881-82, paragraph 37.

After two years’ further experiments the final conclusion asrived
at was that any improvement in manufacture must depend on the|™
work bewng done on a large scale with skilled supervision. The
enquiry then closed, and it was left to the commercial classes to
take up the manvfacture if they saw profit in it, No development
of the industcy has followed, Deparimental Report for 1883-84,
Appendiz I

Enquines have recently been made by a leading firm m the
Enghsh chemical trade regarding the deposits of soda 1n these I'rov-
inces, and carly 1 1909 2 representative of the firm was supplied
wiath all the information that was available and was shown sume of
the larger alkali plains. It1s not yet known whether his enquitics
wiil lead to any results.

No enquiries appear to have been made as to the suitability of the
clay (at least in tracts not strongly mfected with alkah) for the manu-
facture of carthenware. I hope to take up this subject shortly,
though it seems doubtful whether an extensive market could be
obtamed Mr C. G. Palmer, C.\.E.,, informs me that bricks made
Trom wsars soil are extraordinanly hard if burnt enough te fuse the
salts into a glass which permeates the whole substance of the brick.

In the year 1883 Major Pilcher, the Assistont Dircctor of the
Oudh Agricultural Dep , dtothe gers of various

R. 67-70.
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Paper Mills that English caustic soda could be replaced by the use
of soda prepared from alkaline earth. The distance and consequent
heavy fresght prevented 1he use of the country material in Calentta
and Bombay, but the Zucknow Paper Mills adopted the suggestion
and have made their own soda for the last twenty years with most
satisfactory results. ‘The supply within a reasonable distance of the
mulls is however limited. .

CHAPTER VXL,
The Production of Fodder on Usar.

QOne main object of the enquiry has from the outset been to
discover some means of utilizing the barren ‘land for supplementing
the insufficient supply of fodder. A leading feature has been the
study of the grasses which grow or can be produced on barren
land~a study which has all along been in the hands of
Mr, J. F, Duthie, F.LS., Director of the Botanical Depariment of
Northern India. From the outset it was found that enclosure was
essential for the proper growth of grass. The close grazing which
1s unnersal in these Provinces, and which must be expected to conti-
nue so long as land is left unenclosed, is fatal to the proper
growth or extension of herbage, the young shoots of grass being
nipped off and the tender roots destroyed by the hoofs of the animals.

In an appendix to the report for 1881-82, Departmental Report
Jfor 1881-82, Appendix 11, paragraph 15, Mr. Wilson mentioned the
following grasses as being found on the asar at Awa i~

(@) Khar usara {Sporobolusarabicus, Bofss), the usual grass
which develops greatlyas ani diate tesult of enct

(8) Bhurbursi = (Sporobolus coromandelianus, Zind),
which comes up in the rains but dies away quickly and
gives linle fodder,

(<) Dab (Eragrostis cynosuroides, Beauv.), which appears
on rather better patches, and is of some use for thatching
but of lttle value for fodder,

(4) The well-known 246 (Cynodon Dactylon, Pers), which is
found in depressions where the water lodges, and spreads
when the land is flooded with canal water.

Observation of the plots under opcm\cns at Awa showed that the
esult of enclosure was that land yr:\musly bare became covered

R. 67-70.
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with a crop of Sporobolus arabicus, az3

showed a tendency to spread when protected

fr—

1887 and 1882 cuttings from selected patches »
onc-and-a-hall ton of hay per acre; but a peie ¢
sharws that this did not represent the aerage g
there were at that time numerous bare spaces, -
included 1n the plots from which cuttings were mz .,

As the result of thesc observations, hopes weze

by the mere process of enclosing usar and planung x,
poruons eflicient reserves for the supply of fodder 304 554
provided at a profit, or at least wilhout senocs dreea ., ,

schemes were formulated dealing with as much 35 ;

but eventually four plots were tahen up for funther expazin,

plots were as follows i—

S Wy ey
B [

-
Name of reserve Situation, Aes | Dugegs, o
Pttt v
(" ———
Acres,
uhi . . «| 5 miles from Cawnpore| 102 July 532,
Amramau . 4w » " 54 6“;;’
Gursikean o7 » Abgarh 718 | Auguar g,
Cherat . . 5 » » Dats, -

The origmal intention was that these plots should te e
as fuel and fodder rescrves; but as has been mentioned
last chapter the object of the expenment was 1n part altereq
greater part of Amramau and Cherat and a protion of fe

object of the expenment.

The history of the Juli enclosure 15 briefly asfollows ;..

Jor 1890-91, paragrapk 5, was * The lact js ‘how :;o:,:l‘

'y A4

223

kras v,
brought under the plough, the remainder of Gursikran ang l}:: .
of Juhi (excepta few small plots) bemng reserved for the ;’i R N

0 . -,
e h:._’

¥ g
IchA

7,
established that the typical grasses cannot be counted on for ““'{‘mel

el
fodder, and arc comcdent and conterminous with the ram;'“"n:

1t is probable that as the quality of the sotl 1m
sure, the character of the grasses will gradual

P

8

roves thron,

ly improve;

3
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S%"POUDCE{;%" process, even helped by artificial sowing, must necessanly be slow.

*| Inthe last rains most of the grasses on the Juhi usar were made
into hay as an expersment, It has not yet been sold, as the cavalty
have refused it for their horses ...... The rest of the grass was sold
standing at Rz-8-0 the acre, and was cut and consumed in a green

state ”

In 1892 the following notes were recorded :—

“ Tl . ot ' y ' “ H .
species of L0 w0 . .
makes .
grasses
up to 1 . .
more of less valuable grasses. Dib grass (Cynodon Dactylon) 1s
by no weans «. Nine ™ duff kinds of grass seed,

specially sutted ta wsar land, were sown, but enly one (Pagicum
javanicum, Poir. Syn. P, Helopus, Zrin) succeeded weil.”
Departmental Repor? for 1891-92, paragraph 5.
Later notces are generally to the same effect. Deparimental
Repori for 1894 o3, paragraph 15. The herbage was mcreasing and
better grass apparent; but the quality of the hay-continued poor
and 1t was generally refused by the officers of the Commissanat
Depariment as being unsuitable for fodder. Some portion of the
grass could always be sold standing, as 1s nawral so close (o the
great Cawnpore market, but hay-making was gradually restncted, In
1896 we Jearned the 1mportant fact that the grasses on the reserve
would not stand a drought, and the herbage did not entuely recover in
1897, when the onfturn of hay was only 16 maunds per acre. Next
year the season was very favourable, and the outturn was about 40
maunds— 3 figure which was agan reached in 1898. Deparimental
Regort for 1896-97.
The protess The history of this reserve seems to show that if barren land, not

B giter on the whole seriously infected with alkal,* is enclosed and Lept free
renlata Boot from grazing, the nitucal grasses will grow more or Jess Juxunantly,
OBESISYErY ] and better grasses will establish themselves i places ; but the process

* Asm the other reserves the soil swas not analysed before the experi-
e : ' *ea of the crigimal condition of

" barren land just ontside the

. le salisin the' first 6 inches of

( - per cent., most of which nas

- ) . . . . 1 bare sul at a penod when
| evapuration had been very active; and, therelore, it ts probable that the
; salts were largely accumvlated near the surface, and that these plots
{ could be cultvated with success f the salts were kept down  The inference

15 that the main enclosure was never seriously affected with alkali, except
n parucular patches.

R. 67-70.
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is vety slow,  [uhi has been enclosed for 20 yeara, ang the Originy)
inferior grasses are sull predominant 5o that tho hay is of by, 4o
The Gursikean enclosure differs from Jubi in having been 12

mote affected with alkali, There Is wnlortunately no record of gy Pl
actual quannty of alkali in the surface soll, but there 15 o Dot thag =
the portion seserved for grass wasongindly covercd ip Wy plags) S
with an alkali encrustation. In 1888 Me. Duthls, the Hotaniy, Wivig:
“ The prevatling grass {s £42r wsara, which over lge portiars of (s
ground grows in great luxuriance, unmized with any other kind ¢
vegetation.  Some of the blocks are almost entirely barg ang cidotes.
cent; others contain nothing but usar grass; whidst i others Dere
isamired vegetation, including various slzed patches of J3 gnq?
which appear to be rapidly spreading.”  Departmentst
1890-9/, paragraph 8. 1n 1891 it was noted thy
grows very luyuriantly ; but there is 1o demand for 3y 3y e \“N_}}
state, and 1t makes very inferior hay . o The grass #2YCondengey §
as unsultable for horses”  Deparimental Report for DG, poro |
grapk 16 Inthe following year “contimucd improvemen Wasnaficed ;
and in 1894 the fact was recorded that while the yeap grass ISpamJ
bolus arabicus) siill prevailed, 24 (Diplachne fusea, Fezany |
was rapudly spreadirg, and dité {Cynoden Dactylon) ang Javeza]
(Andropogun annulatus, Forsk ) had got e upper Lang 1y Dlaces Pz
where the water ies,  The outturn of hay however wag %

¢

{

FEon s ey
FERANS
”.r Aan = N

0] et

Hri o fer
.
e wsar Sfacs

very e,
bewng only 73 maunds per acre.  Deparimental Repors Sor 13 495,
paragraph 17, A year Iater the outturn was 13 maunds of ha”,gr“m
but the hay was a faifure as fodder, ¢ Cate o not egt 4y With reisy,
and espenments made by the Assistant Director show that they (’rc[u‘
even Tice straw (0 the uwiar bay”  Deparimental Repors for
paragraph 17. In the folowng year the rainfall was ¢
the yield of hay varied Irom 8} to Y2 mannds per acre, In Bty |
some of the land was used Tor grazing and showed rapid 'jelcnc:{
tion—a fact which proves that temporary enclosure is of 10 pemf
nent use as far as the provision of pastere 1s concerned. 2
In 1897, with more favourable raintall, the jield of bay sose 1 e
maunds, but the hay was still condemned as wautnnoys D(flr;'
mental Report for 1896-97, paragraph 50, Inthe follmvmg 3 earg.,:i
vield of hay fell to about 1o maunds. Varnous grasces
%mm New South Wales were tned in this year, but all fayl,
Departmental Report for 1897-98, paragroph 23.
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Experience at Cherat, also an alkali reserve, was generally similar
10 that at Gursikran ; but the observations covered a shorter period,
as the reserve has passed into private hands.

As a result of from 15 to 20 years’ work on these reserves, it may
be taken as established that by encl and p jon of grazing
bare alkali land will become covered with grasses, and that in time
the better grasses will make way. The yield is however poor in
quantity and bad in quality, and even after 20 years we can only
count on halfa ton of inmutritious hay to the acre. It is also
established that of aftera period of enclosure free grazing is permitted,
the land will very rapidiy revert to its onginal state; in other words,
it 15 impossible by thus method to tum barren land into pasture,

Tam not entirely satisfied that the bay hitherto produced has been
as good as possible. The dates of hay-making in the early years of
the experiments are not on record ; but of late years the grass has
generally been allowed to stand too Iate, and has not been cut untif
the woody parts have made excessive development: experiments
are now n progress with the object of ascertaiming whether carlier
hay-making will give 2 more nutritious crop. As was remarked by
Dr. Yoelcker, it is difficult to get good hay-making weather at the
time when the grass is ready for cutung; but bright days occur, and
the sun is so hot that the hay can be made in a day,

There is wsually in populons places a market for the green grass
but the supply of fodder in this case comes just when the market 1s
fullest, and is not available to s\lpp\emen! the fodder supply at the
season when it 15 serously . C quently when it was
seen that the hay was defective, attention was turned te ensilage in
the hope that more nutritious feed might be obtained by this process.
Ensilage has been made for the past ten years, but for the most part
with disappointing results.  Thus in 1893-94 the ensilage made from
grass was found unfit for use; in 1894-g5 it was found “of some
use during the cold weather;” and in 1895-96 it was reported

10 be ““ generally of poor quantity ” Better results were obtained by
mixing the grass with chopped fodder, such as guar (Cyamopsis
psoraloides, DCY impr or juar ( Andropogon Sorghum,
Brot), but it 13 very doubiful whether this method would be
practised by cultivators, who would probably preler o keep their good
fodder separate. The construction of proper silos 13 out of the
Question owing to the capital outlay required, and staching ot stonag

1
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in pitsinvoliesa good deal of waste, which does not occur when
the dry fodder is stored in the ordinaty way,

In connection with the qucsuon of foddcr supply, much interest
attaches to the pts to il lt-bush Deparie
rental Report for 1881-82, pamgmpln 30. The first trial of these
appears to have been made in 1883, when some varieties were tried,
one of which (Atriplex faria, Zindl) promised to do well.

In 1883-84 the following notes are on record :

The plants of Atriplex and Chenopodium, received from
Sahiranpur, are nlso lhrl\lng. Dr)ﬂr/mmlal Report for 1885-84,

Atriplex reccived m 1883 has

(1 . has produced seed which has
been sown; ; and some’ )oung planls thus obtained have recently been
planted out, Some sceds of Atriplex nummularia, Zindl, and
allied species ha\c recently been received from Sahdranpur and sown
in the nursery.”

Unfortunately the further detailed history of these plants is not on
record, but 2ll bave disappeated. I learn however from Mp, Duthie
that the faillure of these plants was observed to be due to their
inability to live through the wet season when, as already remarked,
the surface of the wsar is slimy mud, and water often stands on it
Salt-bushes thrive best with a light rainfall and on dry soils, and are
therefore more likely to succeed on the broken raviny lands where the
surface dranage is eficient. Some Species which have nat yet been
tried have however been procured, and these will be planted to see if
they can survive the adverse condions which were fatal to Atriplex
nummularia. Itis alsointended to try along with these certain
allied plants which are to be found growing 1n other parts of this
country.

CHAPTER VIII

Tree-planting on Usar.,
The first attempt on record® to establish a regular plantation on
barren land was started in 1874 at Pardilnagar 1n the Algarh district,
the work bemng taken up by the Irfigation Department. An area

of 10 acres alongside the Sikandra Rao distbutary was prepared in

REH.

PRDDUC‘HDN
OF FQDRER,

Trial of salt,
bushas.

Salt-bushes
are klllea by
the ralos.

TRER
ING yé?.‘ AT
USAR LAxn,

Trial
yried
arablca

seed beds dug three feet deep and filled with good soil orsilt toa

* Attempts were made as early as 1863 to plant up usar in Oudh, but
were discontinued before any resalts had been obtated.

R. 67-70.
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leve) above that of the swvrrounding land, Babuls (Acacia ara-
bica, Willd.) were sown, and various other trees planted, and coarse
grasses (the kinds are not specified) planted between the trees.
The plantation was flooded twice a month for the first year, after
which 1t was not irrigated.

The plantation cost about Rso the acte, and the results were
promising up to 1880, when the Conservator of Forests reported that
about four-fifths of the land was stocked with healthy éasufs from to
10 20 feet high with an occasional sissoo (Dalbergia Sissoo, Roxb).
and that there was a luxuriant growth of grass, while very litile alkali
was visible. Later reports were however of a different tone. In 1882
the Conservator reported that the trees had not grown much; and by
1886 all the larger trees were gradually dying away, wiile the
younger still Jooked healthy. 1In 1888 (the trees bewng 14 years oid
and six mches to nine inches in diameter) it was reported that the
trces were dying off rapidy.

Mr. C. G. Palmer, C LE, has supplied me with the followmng
note regarding another carly expetiment :—

“There was a patch of middiing bad usaer, made much worse by
percolation lying in the fork between the Agra canal and the Agra
naviration canal.  All manner of things were tried on it without any

. .
d

the whale area with a dense growth of shrub. Before this had been 1n
jorce very long we had to cut it down and sell it becanse the dense
growlh hasbonred great numbers of pigs. The jhax sold at a profit
as fire-wood. fhau sends down its roots to & considerable depth, and
it is possible that its success in this particular case is due to the clay
fayer being thinand having been penetrated by the roots.  But L think
the plant worth trying on swampy wusar, where the surface can be
washed by any form of fleoding.”

The next systematic attempt to grow trecs on barren land was
made under Mr. Wilson in Awa and clsewhere. Departrental
Report for 1880-81, Appendiz D. Five methods were adopted
which are deszribed as follows :—

() Holes were dug three feet decp, three feet wide at top
and two feet wide atbottom, and then refilled with the
sol taken out.  Good soil was added to some of the beds.

(i) Holes were dug of the same size as (), and the sol
was inverted, the earth excavated from onc hale Leng

R 67-70.
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thrown into e next. Good sol was added to some of PrAENG
the beds. R UsAR
(ui) Holes wese dug two feet wido and two fect deep and the LAND.
soil inverted,
(iv) Channels were dug one foot deep by ono foot six inches Hetheln o

broad at the top and nine inches broad at the bottom, and
the soif made into a ridge at one shle. Seeds wero sown
on the ridge.

(v) The ground was ploughed and then preparcd in ridges six

inches high and furrowed six inches deep, th 1idges heing
10 feet apart,

Inthe first and second methods good soil was added ta talse the
seed beds above the level of the wrar » at first it was added to half
the seed beds, but cventually it was added to the remalnder, an
withet it germination was sery bad.  'The sceds sown wete Sudul or
kikar (Acacia arabica, Willd), chaunkor (Prosopls splclgera,
Lina.), and nim (Melia Azadirachta, Zina) ;* of these, dadul Nl
best.

‘The methods numbered (iit), (v}, and (v) wero complete (nllumn.v
By the fist method the sceds came up in § per ceut, and by tho
sccond method tn 15 per cent. of the beds, bat they were weally
and were killed off by drought,

In the following year the sldge system wan abandaned, aud tha
holes werc dug thrce feet deepn the soll being nverted, Deparse
mental Regort for 1881.82, Appendsx 11, A layer of good woll, thnee
inches to 6 inches thick, waa put on all the bedn. Bowlgn woe cfected
in June after the first rain and she reeds gesminated well, but ooy i
July destroged the young plants.  Re-sowlngn were canlud out by the
middle of August, but most were Iilled in September und Oclober.
After this the beds were filled with Jabul which liad been radned jn
nurseries.

As tegards the trees tried, Sodul did hest,  Nim (Melia Azadi-
rachta, Linn,) and shukam (Dalbergla Sissoo, Xoxb) made a
good stan, but dicd off in the hot weather,  Chaunlar (Prosopis| wi
spicigera, Linn.) did not germinate frcely, and on the whole Zabul
wag prefesred.

In 1882 planting of Jabul was inucd, and the 1
was drawn that the tree will thrive only in she Letter kinds of wsar, and

® Vurmrly teriaed Melia indica.
R. 67-70.
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slightly
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after 1883 little extension was carried out. Deparimental Report

JSor 188283, Appendix I. The plantations then passed with the rest

of the estate into the hands of the landawner, and detailed records of

their progresa are wanting; but the follaning particulars have been
d at a recent inspecti

The land planted by the methods ui to v (descnibed above) is
practically bare of trees, except for a few miserable dabuls or makui
{Bassia latifolia, Roxb.) of no value whatever. ln the rest of this
plantation (known on the estate as © agkia ") the trees were planted
m holes: here the number of trees now in existence is rather greater,
but they are not jet of the size for fellng and are dymng off. The
valye of the timber standing on the whole of this plantation (10%
acres) i3 about Rss, to which about Rs may be added for wrees
which have fallen. There is nothing in the way of grazing: most of
the land was quite bare, This, the onginal plantation, was therefore a
faiture.

The next plantation (known as “ kkadar ") covered two differ-
ent kinds of soil, One was a moderate clay, quite workable and not
apparently alkaline On this partion the plantation is very fair, though
the trees have suflered from overcrowding The other kind of sail
was typical wsar wuh s good deal of carbonate on this the
plantation has entirely failed, and the land is at present worthless
for grazing or anything else.

The plantations in Jananli near Awa, which were made about the
same time, have been more successful. The sarl is certainly wsar,
and there is a very fair stand of trees, but there are no signs of re-
production (although the plantation is not used for grazing), Appa~
tently in this plantation the holes were dug three feet deep: now
examnation of the so0il shows that the layer of clay is comparatively
thin (not more than three feet deep st the spot where L testéd it).
The holes were therefore dug deep enough to give the roots access to
the porous sub-soil, and to thes must be attributed the partial success
of the plantatien. The absence of reproduction must be due to the
fact that the seedlings, not having access to the porous layer, are
unable to grow in the impervious clay; and this indicates the great

dificully of making such plantations remunerative, as they would
have to be replanted penodically.

On the other reserves all Linds of trees were constandly being
plaated wn various ways, bat ug to 7893 sery ltle success had beea

R. 67-70.
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obtained. As a rule, when the scason was favourable, the young trees A Ta
looked promising for a few jyears; but the great majority rapidly O'Lk"féﬂ

died out, and a casual inspection of the older trees at Juhi and Gursike
ran shows that nothing like a regular plantation has been formed,
and that a regular supply of fuel or of any cconomic product has not
been obtained. The following lusions may be definitely drawn
from the experiments of 1he fast tnenly years 1=

(1) No method of sowing seeds on tilled wsar land can yield a| cowncrure
SIORY WITI

profitable growth of wood. HLGARD TO
(3) Sowing on ridges is equally unsuccessful. TEANTING.

(3) Planting out young trees is a failure wherever tha hole iy
which they are planted is underlaid by a layer of nodular
limestone or by a compact stratum of very hard clay.

In al} these cases the main cause of faflure is [dentical. If the seed
is able to germénate or the young plant to start growth, things go well
until the roots have passed through the tilled soil or the carth filled
into the hole; but when the roots strike the lard clay they aro
unable as a rule to penctrate the compact mass, which is practically
impermeable to air and water. The necessary condutions of root
development being thus absent the tree dies, the cxceptions belng
apparently due to the roots having found cracks or fissures in the
hard sabsoil through which they have penetrated to the mote con-
genial soil below.

Deep thdli system.—Considerations of this nature led to the adop-|  vpyapae
tion about 1895 of the method of planting which has come to be Lnown 'X:!ﬁ'-‘.'.:.’
as the deep /4dld system. As ongally mtroduced, this syster .!‘..‘éi‘»!'z,".',‘.‘}
required that the holes should be from three feet to four feet decp, addol.
and should be filled in with carth free from alhali and mixed withy
manure : the surface should be raised about a foot above the Jlevel of
the plain, and healthy scedlings planted out and carcfully tended and
watered for the first ycar. Later cxpenience goes to show that np
limut should be prescribed for the depth of the holes this must be
determined by an examination of the subsoil, and the holes must be ‘rh.‘i‘f,"‘ bo
dug through the heavy clay, so that the root can penctrate to the ‘%"ﬂqnl:u. o
coarser material lyang below, which 15 to some extent permeable by -
air and nater.

The following statement shows the present results of Pplanting
done on this system mn the years from 1895 to 1898, The observa-

R. 67-
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tions were made in the cold weather of 19001901, when the existing
trees were classed as * flourishing * or “strugglmg ” :—

4 . Resurs.
R
N
ER ] -
TheR, 9 a 2 Kl Ramanks,
st Eletlmyg
31 EL 2 2] %
@ z | & ] 3

I—Gursikran reserve.~A4lkali land

Babul (Acacia ara.-{ 1807 | 160, 20 86 54 z Inferior coil used
bica, Willd) 1898 | 1321 n2 10 g for filling thdlds,
s s i

Shisham (Datbergia ;23? g‘; g . | 65 | Do dito
Sissoo, Roxb ). 1£03 ol o 2 |

Nim (Melia Azadi-{ 1807 1 130 { 23 J0 57 Ditto  ditto
tachta, Linn). 18981 111 { @O 6 15

Guava (Fsidium{ 13¢6 a6 15 5 16
Guajava, Linnl. 1897 26 T o 25

Fardsh (Tamariz
asticulata, Vahl). 1898 5] 15 v

Ber {(Zizsyphus Ju

juba, Laomé) . 1897 25 4 e 21
Mahug (Bassia lau-
folia, Rexb) . 1 18g8 15 t t 3

I1.~Juks reserve.—Land not strongly alkali
Mango (Mangifera { 1895 17} e 17

indica, Linn.), 1897 28 7 2 19
Guava (Psidum ¢} 1803 43 G 1n 26
Guajava, Linn.). 1896 27] . 12 15

Famun  (Eugesia (] 1897 8 8 - -
Jambolana,

Lami ). 1898 201 - 20
Babul (Acacia ara- {{ 1807 15 ) 14 1 "
bica, §¥:ild.y. 1898 60| 45 1 4
Dlak (Butea fron. 1897 23 | 13 2 G
dosa). 1898 40 { 2t 4 15

Nem (Melia  Aza
dirachta, Linn} .| 1897 15] 3 o 2
Shishom (Dalbergia ‘
Sissoo, Kexb) 1897
Ber  (Zizypbua 3n-1 |
juba, Lamé ) 1897 15) 0 4
i3fahud (Basaia hﬁ.
|_folia, Roxb)
Eucalyplus sp. .

5] 12 ] . 3

20 e o 20

1897
20 4 o 16

1898

The bad results abtained in 1897 at G werc ap
due o the system tried in that year of refilling the fhdlis with the
R, 67-70.
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earth dug out of them for 2§ fect out of a total depth of four Jeet,
Had this succeeded it would have reduced the cost of the system, but
as a matter of fact it was a failure, Leaving (hese results out of
account, it may be said that on distinetly alkaline Jand shysharar and
guavas were not a success, but that Sabul, nim, and farash gave
results of promise. Num and furash could not pay in practice, but
dabul might. On the Juli land (not particularly alkaline) mangos,
guavss, yamuns, and a specics of cucalyptus were failures,  DAak did
moderately, and dadul, nim, shiskam and Sr were successful. Of
this hst only Zabul and ber can be expected to pay. Tho entire
loss of the mahuds planted 1n 1897 was due mainly 10 unshilful
treatment ; the scedlings planted i 1899 were better cared for,
and their present condiion 1s as follows i—

Number,
Planted . e . .. + 160
Flourishing & . . . . + 82
Strugghng  + . . . . . . 33
Dead . . . . . 55

These figures are sufliciently encouraging 1o jusuly perseverance
m the atiempt to giow this most valuable tree on such suils,

These tnals gave such favourable results at the outsct thavin
1898 a pew reserve was taken up at Abbaspur, near Unao, to be used
for ‘he propagation of dadul, the growth of which is of special
wnportance, as the Cawnpore tanneries have for the present almost
exhausted the supply of bark n the neghbouring distncts, Na
opinion can yet be gven as 1o the ulumate saccess of this plantation,
but at present the progress made is not discousaging.

It may appear premature to discuss the future application of a
method the success of which has not been established, but the
following observations may be put on record .—

(a) The method 1s substantially the same as was adopted
in the successful plantation at Janauli which s deseribed
above, where the holes were dug to a depth sullicient to give
the plants access to permeable soil,

(3} The method will not apparently ensure a reproduction of the
plantation, The seedlings may be expected to die off when
they strike the hard pan, while there will hardly be room for
fresh seedlings to grow in the oniginal holes.

(¢) It follows that other things being equal, the most desirable
course is to grow trees which will yield a recurnng income for

R. 67-70.
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as long a period as possible rather than those from which the
income depends on a short rotation, Of all trees that
the small landowner or tenant could raise, za4ud (Bassia
latifolia, Rox3.) appears the most desirable in this respect
1f it can be made o };mw.

(<) This does not however condemn the attempt to raise dabuls
if one course of the rotation will yield a profit. The cost of
planting an acre with 150 trees and mamtaining them ull
established is under R120, with all the disadvantages (already
enumerated) which result from Government supervision.
Persons working for their own interest could probably effect
considerable savings. A fair yicld of dadals should bring in
Rz200t0 the acre when the crop is ready, so that there are not
unreasonable hopes that with a continuance of the demand
for bark, successful plantations on this system may be
financially profitable where facilities fos carnage exist.  If so,
they will incidentally confer gréat benefits on the locality
where they may be gstablished, by supplying timber parti.
cularly suttable for agricultural needs, and by affording a
plentiful supply of fuel.

(¢} It does not appear that fuel reserves on a self-supporting
basis can be established on this system of planting, except
possibly in the immediate vicinity of large towns, or else
with trees which jicld some other valuable product in addis
tion to the fuel.

Experiments have been made from time to time with a large
number of trees or shrubs having special qualities. The following
may be mentioned —

Jait (Sesbania mgyptiaca, Foir.)~This plant is apparently
of no economic value, but was re: ded for use in clothing the
ground and so prepanng it for cultivation, It was found howevcr
that though the plant would flourish in soil that had been enclosed
and was already covered with vegetation, it would not grow in really
alkali soil. It does not therefore serve any useful purpose,

Jhau (Tamarix gallica, Zinn.).—This plant, well known in the
Ganges valley, is of ble use for tbatching, etc. It hag
grown faitly when planted in Gursikran, but does not yield a heavy

cnough crop to be commercully profitable,

R. 67-70,
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Farish (Tamarix articulata, Vahl).—This has been tried for wu’fﬁﬂ s
many years, but has generally failed. It1s now growing at Gursikran UMERH mu:;
under the deep /Adld system, as shown in the foregomng statement, SPUALS

Date Palms (Pheenix dactyhifera, Zinn.),—These were started
some time before 18go at Juhi, Cherat, and Gursikran. Some of
them sunvived ; but the progress was very slow, and ne crop of fruit
has yet been obtasned at Juhs or Gursihran. At Cherat the trees are
doing well; 132 are 1n existence of which 72 have fruited: these
however appear 10 have been planted on better patches of land.

Tanning frees—Four species, Terminalia belerica, Roxs.,
Terminalia Chebula, Refz., Phyllanthus Emblica, Linn.,
and Zizyphus Xylopyrus, Hulld., were planted at Juhi in 18932
the first and third are fourishing; the others are strugghng.

Agave amerijcana, Zinn., a fibre plant, was planted as a ferce
in Jubi in 1893 and subsequent years. It has survived: but the
growth is very slow, and there is not as yet anything worth cutting,
even on the earliest planung.

Pithecolobium dulce, Dentk, which is more familiar to thi
public under its pow discarded pame Jnga dulcis, Wi, was|
sown at Jubs in 1896, bur fasled to germinate- ;

CUAPTER IX.
Summary.

Ths methods of treating wsar, which kave gven restlts ¢f pos soywasy,
tive value, may be summarized as follows. Where munzre
sble usar that is not stroogly polluted by alkal may be o
The financial sesujts %11l depend manly ca the wse thar eold ke
mide of the manore in cther ways. A speaul cas

bi ghtseal in the neighbourhood of tows
manuse u teadily asailable 1 suc.ent quanstiss W predoos exzalany
resufls,

Where mannre is not available, the keter kizls ¢f sror oy

5
of an, <1op xhz: can be made to grew dasisg e its
3
waler lodges at vach seasons it =1‘l piC F ba i
o grow wane fee for this purpose, = ]
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SUMMARY, | have a chance sax hemp (Crotalaria juncea, Linn) mandua

(Eleusine coracana, Gaertn.) or sawas (Panicum colonum,
Linn., Syn. B, frumentaceum, Roxb.) may succeed. The best
crops for this purpose bave however still to be determined. Where
ample means of irrigation exist the growth of 2df grass (Diplachne
fusca, Heauv.) may be found a useful preliminary operation.

The method of sifung has been shown to be a success where
local conditions will permit of its adoption, but it is nat applicable
to any large portion of the land under consideration.

‘The alkali of the warst kind of wsar has been proved suitable for
use in makng glass, provided the enterprise be on 2 large scale and
under skilled supervision: and it has been used with success for
prepaning caustic soda for industrial purposes,

The follewing may be classed as negative results or fadures: use
of artificial manures, use of gypsum (on financial grounds), enclo-
sure for fodder, propagation of grasses, ordinary methods of plant
ing tmber, sowing seeds of tmber trees broadcast, and surface
drainage.

The deep /hdlé method of planting trees1s on its trial, and no
opmion can be pronounced on it until the young trees now in the
ground esther die off or come to watunty. The enqunes which
have stifl to be made will deal with the following poits:—

(1) The remoral of the alkali from the worse msars, so asto
bring them within the tange of the methods of culuvation
which are successful on the better classes of land. At present
the methods which deserve a tnial are the different systems
of subsml drainage and the scraping of the surface ata time
when the efl 15 at its

(2) The use of lime on land not badly affected with athati.

(3) The use of mitrate of lime on alkaline land,

{4) The growth of indigenous and imported afkali plants to-
gether with a determination of the various plants that grow
on uncnclosed usars.

(5) Determination of the best ctops for ploughing in, in order to
improve the testure of the soil.

) Swtabiity of the clays far pottery manufacture.

Enquiries m these ditections are cither in progress or will be

started as opportunity offers,

R. 67-70.
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NOTE.
—_——

To those who bind the Agricultural Ledger two alternatives are suggested ; they
may bind the 1ssues of each year into an annual volume, or} they roay keep apatt the
series into which it is divided.

These Series are as follows :—

I.—VEGETABLE PRODUCT SERIES.
1L—ANIMAL PRODUCT SERIES.
1IL.—-MINERAL avp METALLIC SERIES.
IV.—AGRICULTURAL SERIES.
V.—INDUSTRIAL SERIES,
VL—ENTOMOLOGICAL SERIES,
VIL—-VETERINARY SERIES,
VI1.—-FOREST SERIES.
IX.—MEDICAL axp CHEMICAL SERIES.
X.—~IMPLEMENT snp MACHINERY SERIES.
XI[-~CROP DISEASE avp PEST SERIES.
XI1-—-MISCELLANEOQUS SERIES.
For either purpose indexes will be published. The annual index will continue to
appear year by year; the “serial” indexes will appear at wider intervals.
The annual index refers to the numbering which heads the pages: the numbers
ing at the foot, which 1s consecutive in each Series, will be used in the serfal indexes.
Public ibraries and simlar inshtutions are likely to find the plan of binding in
annual volumes the more convenient one,
I. HENRY BURKILL,
Assistant Reporter on Economic Products
to the Government of India.
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Correctton.
Tur Acricurturar Lepcer No, 7 or 1901,

% On the seeds of some species of Brassica and Sinapis.

On page 108 (line 8 from the bottom) the epidermal layer of the
seed coat of Brassica Napus, zar. dichotoma is described as
detachable; on page r1r (line 14) the same layer is said to be
undetachable, in B. campestris, zar. Sarson, and on page 126
(line 9 from bottom), on page 114 (line 8) and page r27 (line 10) the
epidermal layer of B. juncea is stated not to be separable and
detachable ; page 116 (line 22) the seed of B. rugosa is said to have
a cellular separable mucous epiderm:s ; and a similar statement is
made on page 118 (Iine 20) and on page 127 (line g from bottom) of
B. besseriana. The translation of !he German expressions which
occur in the onginal, 27z, getheil imschicht and nicht
Schleimschicht by the words  detachable,” ** separable ” and “ unde-
tachable ” is misleading, and I am desired by the translator of
Dr. Kinzel's interesting paper to explain that what the author meant
to convey is “epidermis divided by transverse septa”, or * epidermis
not divided.”

It may be explained that the difference is one of degree ; if the
original transverse cell walls of the epidermus retain, as they don
some species, ditferent optical properties to the mucilage added to
them, they can be distingmshed under the microscope in sections
of the npe seed-coat ; 1f they do not, then their presence can be no
longer seen.—(ZEditor.)

heil
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A

Abdara, 317,
Abrac, 403, .
Abri work, 310, 328,
Abutilon Avicennae, tolerance of salimty of, 51,
Acacia arabica, an Indian sand-binder, 68.
4 a focd of lac, 210, 218, 261,

see Babul and Kikar.
., planted on usar land, ¢58.
———, trial of, on usar land, 454

y use «f timber, 344,

Catechu, 344, see Khar,
sappearance in disease, 130, 141,
) attempt to arbificially spread dis-

ease of, 167
———-———, Climatic conditions that favour

disease, 169

e =——, decomposition of tissugs in disease,

147,
e e, duration of life of, 138,
1 food of lac, 210,

of stem
in disease, 158,
e ——, microscopic structure of, 152.
——— ., poseible influence of cyclanes on
disease of, 144+
e —— o remedy for di ease, 179
» season of flowening, and fruiting,
137«
—————, supposed cause of disease of, 139.
——— eburnea, an lodian sand-binder, 65,
—— Intsia 1n lac dyerng, 30z,
—— Jacquemontur, an Indan sand-binder, 6S.
——— lophantha, limit of salimty for, 54.
e melanoxylon, limit of salinty for, 54,
——— madesta, 344
Acer macrophytlum, tolecance of salimsty ofy 54
Acrolein, 411.
Adda, 321,
Addi, 3310
Adina cordiloha, use cf imber, 345,
Adulteration of lac, 380,
Alnidi att, 402,
—— wax cloth, 303.
_— ~—, ladies’ diess of, 400,
—, manufacture of, 399,
——m—— e, moern 1afluence oo art 19, 403
Agasty, Mr, S. K., 136,

Agave Americana, an Indian sand-bipder, 63,
= trial of, on usar land, 461,

s, se Aloes

Agra lac wars, 3Lh 315,

Agrostis alba, an Indian sand-binder, 63. -
Ahat, 312, 232 ; se# Ficus rehgiosa,

Araslie, Dr,, 380, 391, 392.

Aitchison, Brigade-Surgeon, J. Es Ta 100, 1024

Agabrang, 332, .

A7ur, 346, see Lagerstreera Flos-reginze,

Akasiim, 346 , see Millingtonia hortensis,

Akrot, 210, see Aleuntes moluccana,

Aladuvan, 345, se¢ Adina cordifolia,

Alakta, 287,

Alale, 34, see Termmalia Chebula.

Albizzia Lebbek, 345.

,a food of lac, 210, 263 , ses Sisis
and Sirus,

lophantha, 54, se¢ Acacia lophantha.

lucida, a food of lac, 210,

Albumen 1 lac, 207.

Alcock, Major A , 77, 05, 131

Aleunitic acid, 295

Aleurites moluccana, a food of lac, 210,

Alfalfa, 46, 367 , see Medicago sativa,

., tolerance of salmty of, 49

Albkagi maurorum, an Indian sand-brader, 63,

Aligarh, expecinent oo reh land ig, 420,

Ahzarn, 336.

Albalubeath, 60, sce Franhema grandifolia;
tolerance of alkaline salts, 65,

—— . Common salt, 66,

- Glauber salt, 66,

— Salsoda, 65,

— lands, amount of salt removed by salt

bushes, 46,
———~——, distiibuticn of, in the world, 42,
, movements of salt 10, 43
, natute, value 208 utilisation of, 41,

o wayinahih vegetatio jsinjuzed 43,

Allenroliea oecidentabs, 6o,

Almond, tolerace of salinity of, 53

Aloe, American, 281, 282, 384

Alski, 367 ; ser Lioum usitatissioum.

Alsi, 347, see Linum usitatissimum,
Alta, 337, 390,
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Alum, 293,

Alwar lac ware, 316,

Amalgam, used 1n lac ware, 320
Aman, or late crop of lac, 229,

Asana, see Pterocarpus Marsupium, 378,
Asl Rai, 113; see Brassica juncea,
Asmani, 338,

Asparagus, toleiance of saliaity of, 51
Ambrosia, seed in oil cake, 117, Asphodelus tenmfolus, seed in of cake, 157
Amjad Mohammad, 140, Assam, exports of lac, 1835 ta 189y, 288,
Amlta, 3040

5 lac 1n, 226, 373, 291+
Amramau, reclamation of usar land at, 437, » pigments used 1n, 338,
Amntsar lac ware, 319, Ass1, 182,
Anderron, Dr, 184, Astar, 341,
Apdropogon annulatus, 431, Aswat, 312 ; see Ficus religiosa,
foveolatus, an Indian sand-biader,| Ata, 18, 210, se¢ Anona squamosas
3, Atisha work 311,328,
e halepensis, analysis of, as Green | Atriplex haluuoides, an useful Australan salt bush,
Podder, 352, 376. 46.
., lamger, an Indian sand-binder, 68,
e Sorghum, 452, see Sorghum and
Egyphian corn.
-, analysis of Grain, 352, 376.
e e, Fodder, 353

leptacarpa, an useful Australian salt busly
45.
—~ oummularia, 453.

, an Indian sand-binder, 69
semibaccata, an useful Australan salt
it e me— ., tolerance of salinity of, 48 bush, 46,
Angelo Brothers, Messrs,, 280,

Antline dyes in lac ware, 317, 122, 342
Animal life on usar soils, 426,

Anpir, 212, see Ficys Carica.

Anns, 347 ; see Wrightia tinctoria.
Ancgeissus latifoha , use of timber, 345.
Anona squamosa, a food of lac, 199, 210,
Anthocephalus Cadamba, use of timber, 346,

—

, tolerance of salimty of, 64

Asck sugarecane, liability to disease of, 79

Aus or early crop of the lac, 229, L heat

Australia, methods of testing and improving whea!
in, 110

————, Paspalum dilatatum in, . .

Australian pines, 545 see Casuarina equisetifobias

Avaray, 369; see Panicam miliate.

Aats ascending trees, means of preventing, 206, 207, | Avena satwva, aaalysis of Geain, 355
229, e Straw, 355
—— swarm on lac, 206,

Awma, usar land at, 445.
Apples, tolerance of sahimty of, 53
Apricot, tolerance of salimity of, 53. -
Arachis hypogea, analysis of kernels, 354.
—— » analysis of shells of pods, 354

B
Archer, Mr., 172. o
Areca Catechu, 2 disease of, 129 Babul, 210, 262, 263, 338, 344 458; se# Ac
w———, culttvation of, 136, arabica. .

, leaf-sheaths to protect manure, 38, | Baccaurea sapida, 305,

+5¢as0n of sowing, 137. Bacchus, Mr., 1.
s———e———, treatment of disease of, 134, Bachy, 311
Areul arrakiu, 343 Bacillus vasculacum, cause of gumming of sugate
Arhar, 230, 231, 356, 357 , s¢¢ Cajanus 1adicus. cane, 175,

——dal, 213, 332; ees Cajanus indicus, Backerganj, discase of Ateca Catechu in, 120-
PRy

Bacterium Acety, in disease of Areca Catechy, 166
Anistida depressa, an [ndian sand-binder, 65,

setacea, an Indian sand-binder, 69.
Atna, 346, see Borassus flabellifer,
Arsenic 10 1ac ware, 3.6.
——, y¢llow; 2795 see Orpiment.

168,
Baden-Powell, Mr, B, H., 184, 331, 325 339+
S on la 1n 1868, 259 204
, oa lac ware, 318,

Badisha Lai, 115 ; se¢ Brassica rugosa
Arsenite of copper, 320, 332+ Bagn lac ware, 312,
Artichoke, tolerance of salinity of, So. Bahan, 346; see Populus euphratica.
Artocarpus Chaplasha, 345. Bahrauch, lac at, 236,

-~ integrifolia, 335,

Bakx ka guls, 331

Asan, ses Terrunalia tomentosa, 213. Baigns, 341



INDEX,

Baillte, Mr. D. C., 433,

Bair, 331, 2243 sre Ziryphus Jujuba,

Baisaki, 233, 236,

Bayra, 370, 428 ;3 see Peonisctum typhoideum,

Bayfi, on usar soils, 437,

Bakli, 212; see Lagecstroemia paryiffora,

Balfour, Surgeon-General F, G, 267, 335,

Bamboo, use of, 1n lac tarnery, 320, 824,

Banda ; see Pterocarpus Marsypium, 378,

Baserjee, Mr. N. N., 350,

Bamisha sugar-cane, hability ta disease of, 5o»

Bawkiya, 3214

Bankuga, diseases of Sugar-cane in, 77, 89-

5 Jacdyeinyy at, 202.

Bapsaks Sugarcane, habihity to distase of, 75

Banyan, 263, see Ficus bengaleasis,

Bapu Raq, Mr., z66.

Bar (Frus altissima), 211, 232; (Ficus elastica),
212; (Zizyphus Jujuba), 913, 3375 sef these
plaots,

Bara-Mattar, 372, 373 ; see Pisum sativum,

Baraulj, usar land at, 429,

Barber, Mr. C. A, 79, 74, 93

Bargad, 312, 35 ; 328 Ficus bengalenyis.

Barghat, 2125 see Ficus hengalensis.

Bark, 312; see Ficus beogalensss,

Barley, grown on usat land, 433,

mnmmes, tofecance of sallnity of, 47.

Baruyasd grass, 48 se¢ Pancum Ceus-gallt,

Baroea, 340,

Barrange, 212; sc¢ Kydia calyema,

Basoola, 315,

Bassia latifolia, analysis of green manure

from,

36,

—eee———mer, planted on usar [and, 458.

e, tia} OF, p0 usar land, 456

Basta Sugar-cane, Liabuity to disease of, 76.

Basu, Mr. 8. €, 285,

im0t 128 10 Assam, 226, 201,
-, on lac in 1890, 224,

Basudeoyee ka dibba, 316,

Bat, 317, 4435 see Diplachne fusca.

Batts, 300

Bauhinsa latifolia, use of timber, 346,

467

Bengal, diseases of Sugar-cane in, 73,
e Jac in, 217, 271,

Benares lac ware, 316,

Ber, 313, 235, 342, 248, 253, 353, 350, 263, 9383 see

Zizyphus Jujuba, ¢ *

Berar, lac m, 247, 276.

~—=-, production of lac, 1893 to 1896, 35256,
Bergholz, A , 383, .

Bere, 361 1 see Zizgphus Jujuba. )
Beta yulgaris} ses Dect and Mangelwarzel,
Betel-nut palms, a plague in, 129.
Bbagalpur, diseases of Sugar-cane i, 76, 89,
Bhan, 345, see Populus euphratica,
Bhanda, 69, see Geranium nepalense,

mmmem, Sugar-cane, liability to discase of, 85,
Bhaurs, 304 ; see Symplocos thezfolia
Bheula 2ubki Sugar-cane, lability to disease

81,
Bhuts, as collectors of lac, 562,
Bhyri-laka, 285,

2.
. 82.

Bhatiya Lai, 1151 see Brassicarygosa,
Bhusin 394, see Carthamus tinctorjus,

glm.ll S-xgza~canciz liability to discase of, 8q,

hunrs, 109, see Brassica Napu .

Blunr e apus, ar. dichotoma,
Bhurls Sugasecane, Iability to disease of, 86,

Bua, 378, 379 , s¢e Prerocarpus Marsugiug. -

Baah, 378 , see Pterocarpus Marsupium, N
Bikla, 378, 379, sé¢ Pterocarpys Marsupium,
Bya, 312 378 , s¢¢ Plerocarpus Marsupim,.
Byaira, 378, see Ptetocarpus Magsupiuy, .
Byyasa, 175, see Perocarpus Massupiuca,
Byasah, 378 , sez Precocarpus Magsupiury,
Byasal, 378, see Pterocarpus Marsuprug,
Byyasar, 378, see Pterocarpus Marsupiugy,
Biso, 378 , set Prefocarpus Marsupium,
Bilaspur, lac at, 230,

Binghant, M, W, Ra 305,

Burds, destryctive to lac, 206, 225,
Birdwood, Sir G., 336,
Burofa, 325-

Bavto, 362 ; see Eleusine Coracana,

——, 3683 s¢¢ Pamicum Frumentaceum,

Becker, Mr., 105,

Beet, grown on alkabi land unfit for sugar making,

1.

— lzlzrancc of salinity of, So.

Beheea, diseases of Sugar<ant in, 8, 830
Belati Sugac<cane, lubility to dssease of, 51,
Bell, Me. Beatson, 135

Benzdikts Hur R.» 305,

Benga, 3785 see Ptecocarpus Marsupium,
Bengal, disease of Arcca Catechu in, 129

Bisosari-chal, 326+

Bishoupore, lac-dyeng at, 403.

Bute, 343 Sve Dalbergya latifolia,

Blatk acanig, 54 ; see Acacia melanoxyloy,

~—— focust, (Gléditschia) tolerance of iy
o

54

Blaokets dyed with lag, 293,
Blow pipes, 337,
Bobbins, 323, 344-
Boebmena nuvea, see Ramie.
Bogorsy 313, 333, e Zigyphus Jus,
Bogra, discase of Sugarcane in{ ;‘:h‘ .
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Bohm, 172, (77,

Bohans, 333,

“Boiledac,” 285.

Bokbaca claver, 49 ; s¢e Meliotus alba,
Bal, aterm for hall-prepared lac-dye, 200, 303.
Bols 335 ; see Gum myrch,

Boldata, 230,

Bombai Sugar-cane, lability to disease of, 82,
Rotmbar, 355,

malabaricum, use of timber, 346.
Bombay, cultivation of peppe in, 53.

- {ac in, 2624

» fat ware, 332,

Bamksrya, 325,

Borassus flabeliifer, 346,

Boras, 278, 3235,

Bordi, 262, 3473 see Liyphus Juyba,
Boswellia serrata, see Boywellia thunfera
e thupifera, 346

Bot, 118, sce Ficus teligiosa,

Bourne, Dr. A G, 72,93

Box elder, 54, se¢ Negundo catifornica.
Branch, Mr., 384

Brassita, besseriana, mustard o in, 1 18, 135,
e scr Rape,

g of 3

INDEX,

Brassica quadrivalis, 106,

e Rapa, 126,

e £ 053, RASKACA 01 D, 137, 1250
e = e petCentage of moisture {0 seedy

1350
+« siructure of seed of, 116, 433
~—ry TGP, Ccanerfola, 116y
pabularsa, 156,

Brodie, Mr, V. A, g3,

Bromus, se¢ Bungarian Brome grass,

Brooke, Simpson and Spiller, Messss., 300,
Brown, Mr. 186,

s, DI, 4314

Buchanan-Hamilton, Dr, £, 115, 516, 14, 265
e e e =, 001 € T8 €50, 215,

Buck, Si Edward C,, 292, 420.

Bugalows, 387,

Bronfi, 368 5 see Panicum Frumentaceum,
Bur, 252, 353,

Buraks, 321,

Burebard, Dr. Q. W, 104, 108, 151, 118, 110,
Burdwan, diseases of sugar-cane i, 18, §7.
Burke, Major, 190

Burma, lac in, 266, 271,

Bushy Samphire, tolerance of alkaline salts, 85¢

seed,
s

o e, sttutture of seed of, 118, 463,

e pampesteis, analysis of Graig, 356,

e, Tar Sarson, mustard ol {n,
Hy, 123

structurs ot seed
of, 109, 483,

> B! of
moisture 16 seed,
125.

dichotoma, 336,
e ——reme, petcentage of moisture Ip sesd,
s,

e dissecta, 1193 see Sinapls dissecta,
- yapotics, mustard orlin, 119, 335,
== junces, mustard oil in, 115, 114,
~msemmaees percentage of moisture o seed, 123,
e sttucture of seed of, 133, 453,
~=110 5 see Sinapis Chineaus,

- lancedlata, structure of seed, 119,
————Napus, zar dichotoma, wmustard o n,
109, 124

structure of seed,
103,463,

5 s¢¢ Turnip,

e gar oltifera, 126

e, structure of seed, 104,

e Digr2, se# Mustard,

e 0F. jpotica, 119 for Brassica
1aponica,

e pratatifida, mustard o f, 130, 125.

e e, strutdate of seed of, 130,

Common salt, 66,
- Glauber salt, 66,
s mmree S2ls0da, 656

., 603 sce Hal 3
Butea, 211 ; s22 Enolna Hookesiana,
frondosa, 181, 211, 330,
+ 3 food of lag, 210, 221y 323 324
230, 2344 315, 735, 242, 250, 255, 259,262, 295,
270; s¢e Palas and Pafash,
—, planted as usar land, 458,
s e, superba, a food of fac, 21,
Button lac, 379,
» trads in (85¢-fgu0, 187,
Byararm, 346 ; see Disease of betelsout palms.
Byasa, 378; sce Plerocatpus Marsupiumt, -
fysakee, 237, 238,

Cc

Cajanus indicus, a food of 126, 213, 318, 233, 2711
see Arbar,

, analysis of Bhusa, 357.

— Gran, 356,

mmy how lanted for lac, 218, 233,

ey taleranes of satimty of soidin, 434

Cake-Lae, Statistics of imports into Great Brtain,
181441836, 1

Cakilr, see Kale

Calcum sulphate, 315, se# Gy psuar,

Calcutta, the market for Burmess lag, 2684
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Californian cheat, 48; so¢ Lohum temulentum,
ples S44 sre Acer 1
——ulley ©ak, §3; ser Quercua lobata,
white oak, 53; see Quercus lobata.
Calophyllum tomentosum, use of, as 2 green
manure, 34.
Calotropis gigantes, 2go.

, an Indiza sand-binder, 69.
procera, an Indian sand-binder, 69.
Cameron, Mr. Jobn, 265, 266.

Campbell, Mr,, 5.

Canada, pine rosin obtained from, 279,

Canals, swamping of land by, 417,

Canavalia obtusifalia, an Indian sand-binder, Co,

Cane-Spume, 73.

Cappans aphy i3, an Indian sand-bindes, Gg.

spinosa, an Indian sand-binder, 69

Carapict & Co, Messtr, 209,

Carbanate of led, 322, 340

of soda, 1n preparation of lac-dye, 293,
297, sea Safji.

, in paniying shellac, 209,

, teade 1n, from usas land, 446

s usen lac-dyeing, 278, 293.

Careya acborea, antlysis of green manure from, 36,

———— — useol, as a green manure, 33,

Cagissa Carandas, a food of lac, 211,

Carnauba, wax, 308,

Carob tree, 211, s¢¢ Ceratoma Siliqua,

Carrots grown on alkali lands, 50.

Carter, Mr. H. J., 184,

——— on Laceinsect, 163,

Carthamus Oxyacantha, 303, 394» 393, 497, 409-

chemistey of, 407+

—————— tinctorius, 393, 394s 398, 407, 408,

— chemistry of, 407

— e, analysis of Graun, 357,

—~—— Ol cahe, 363,

Cassia Fistula, use of timber, 346.

Castor cake, as maoure, 39.

Casuarina equisetifolia, tolerance of salimty of, 54

Cattle, fed on Paspalum dilatatum, 3.

Cattle Litter, analysis of, as manure, 37.

Cedrela Tooua, use of timber, 346,

Cedrus Deodara, ses Deadar.

Cells of fac-insect, dimension of, 197.

Celtis Roxburghy, a food of lac, 31,

Cement, from Roghan, 406,

Cenchrus catharticus, an Indian sand-bindes, 69

———— montanus, an Indian sand-binder, 69

Central Provinces, ac in, 239, 271

Cephaleuros mycoidea, on betel-nut leaves, 133, 145

Ceratonia Siliqua, a food of lag, 231,

Chatss, 347-

Chakri, 377

Chalpat, rartle, 347.

469

Chamars, 294.

Chameli, 3453 see Jasminum mndlﬂclum.

Chand, 93; sce Geranium nepatense,

Chana, 358, 359 see Cleer Addctinum,

Chand, Dewan Tek, 323,

Chandra Rofan, 317,

Chandrus, 333,

Chapra, 315, 336, 337

Chapra lac, 3Go.

Chapri, 331, 340,

Chars, 3a1.

Charpoys, 344, 3450

Chatterjeo, Mr, G. 1, 3340

Chetk, 266, 367,

Cherat, reclamaltion of usar land aty 449,

Chierry, Mr. J. W, 384

Chess boarda from lac, 339

Chhalal, 317,

Chhelua, 330

Chhslal, 347

Chicory, tolerance of salinity of, Su.

Chilum, 346.

Clulum-ki-natis, 345

Chal, 346 ; see Punus longifolia,

Chuns Sugat-cane grown on usar laud, 441,

China, 363 ; sco Pamcum miliaceum,

Clitnra Sugae-cang, hability to diseaseof, 77, S3, 86,

Churna, 321,

Chforude of ime, for bleaching shellac, 29,

Chloride of potaswum, 5o ; see Kaimt,

sodium, So, see Kaynit,

Chlorine for bleaching shellac, 299,

Chlous virgata, 450.

Cholum 353, 353, 3765 see Andropogon Sorghum,

Chorna, 323

Chota Nagpur, fac 1n, 219.

Chom-patra, 403, 404, $06.

Chow-phutsa, qo03

Chuckesbutty, Mr S, 225,

Chunam, 40, see Lime. -

Church, Prof, A, H., 350,

Churs, 324, 330,

Cicer Anictinum, analysis of Bhusa, 356,

— Grain, 358,
———, tolerance of salimity

ol ot 4,

434
Cichorium Intybus, so, see Chicory.
Citeus Aurantium, ses Orange,
Cloud wor, 310
Cobb, Dr N A, 73,175, 176, 177
Coccus caeti, 192, 300,
cenfera, 184, 305,
e Lacea, 181,
Cochia grawn, 387,
Cochineal, 156.

Cocoa-nut palm, 2824



i1 )
Food grains, method of analysis of, a5e.
Forster, Dr., tod, 1a8, 120, 123,

Forsyth, Captain 1s 258,

Porthergitt, Dr., 3%,

Fraakenia grandifolia, var, campestris, 6o.

INDEX,

Cluten inac, 366,

Gluten in nheat, estimation of, 16,

Graehina arbarea, usé of hmber, 353,

Gonds, 346 3 see Cardra Myxa.

Gonds, fac galhcred by, 231, 241, 243
&

» tolerance of
salinity of, 63.
Frost destructive to fac, ses Cold,
Fungus on lac, 206

G

Gage, Lisut, A. T. on diseascs of Sugar-cane in
Bengal, 71,

Gaiata lac ware, 314, 316.

Callena sp. inpunous to lac, 2¢6.

Gawble, Mr, J, 8., 202

Gambage, 335,

Gandamsrugam-neliuru, 338, see
AMarsupiam.

Ganmalu, 378 , sce Pterocarpus NMarsupium,

Ganna Sugaw-cane, hability to disease of, 73

Gavo bills, output of Tac from, 227, 223.

Garps, superstitions of, regarding fac, 227, 239,
231,

Garraks, 395, 395

Garuga pianata, 2 food of lac, 212,

Gaud, 277, 329,

Guaudar: Sugar-cane, see Ganna, 79,

Gehun, 373, see Teticuro valgase.

Geita, 98,

Geranwm maculatem, medicinal use of, o7,

et mm memnnnan, ta il 2014 1 ¥OOH, 974

nepalense, gg.

et e e e 20219818 of TaOE, 100,

s emmaemee - the PrOpEIties Of toat, 97

e gestiatem,

———ema— Robertianum, medicinal use of, 7.

e 100k, the properties of, o7+

Wallichianum, analysis of root, ot,

10%

Pterocarpus

s the p
97.

of toot, {
Gervais, M, P., 205

Ghas, 168, ser Pamicsm caentorym.
Ghatéer, 250, #te 2ezyphus Xylopysus.
Ghis Mohammad, 315,

Ghants, 213, see Ziyohus Xylopyrus
Ghots, 353, 253

Gingilly 373 5 ser Sesaraum indicyms
Gy, Y38, see Panicum geamentotunt,
Giradgul, 4o1.

Gitars, 346, scr Sitars

Gossy agalysis of Grain, 362,
Gram, grown on usar land, 441,
Grapevine, destroyed by overrrigation, 52,
s, 54 5 S6¢ Vitis imfera,
Grazing, effect of, on usar land, 443
Gsass, analyses of, 363,
d, 59 3 ses S:
e, tolerance of alkahine salts, €5,
et e eemem Cumimon salty 66,
oo e poren Glaubier 531t 56+
b e S2 (5003, 65
Green mauute, analysis of, 37
s, dead leaves useless for, 35
Green mavuniog, 33,
e~ for teclamalion of wvsar land,
a43-
e aeiaee |, Umprovement of system oi. 3
» pussible of

wnsects by, 50,
) success of, 1t Kanara, 38
Green, Mr, E. E., 191, 152, 184, 207
Greentell, Mr. A, P., 237, 238,
Grewia piizfolia, a food of lac, 212,
Grussner, 408
Guar, 360, see Cyamopsis psoralioides,
Guards, 346 , s¢# Cordia Rothit.
Guava, 345, 458, ¢ Psidium Guyava.
Guizotia abystutca, analyses of seed of, 364
Gulabt, 331
Gulal, 338,
Bular, 3525 (Ficus Cumal, ze2, {Fueus glomerata)

212,235 ; see these plasts.
Guler, 213,242, 348 3 5¢e Ficus glomerata,
Gum myreh, 335, see Bol
Gummalu, 378 » see Plerocarpys Matsupium,
Gymmi Kino, 380.
e pybrum asteingens gambiense, 380.
Gundar, 425
Gusshudran, usarland at, 428, 442
Guthrie, Mr F. D, 4,
ey Blr WAL, 26,300
Gumar, 360 5 see Cyamopsis psovaboudes,
Guzerat Rape, tog, se¢ Drassica campestrise
Gypsum, for recfamativn of gsar 1and, 445

H

Glass industeies o vegions of usar L38d, 446,
Gleditachaa tracantbos, see Black Lacust.

Hal, destructive to lac, 206, 236,
Harr, 341, see Acacia Catechu,



Haldaae, Me, C, UL, 356,
Halostach +d

INDEX. 473

llurd:um vulgase, snalywy of Graln, 354,

Gaj see Hushy Samph Yac ware, 301, 303, 342, 333 3300 S1)r

+ toletance of salinty of, 'M windu deatructive Lo tac, 342,

Huddi, ynq.

lhmnllon, Dr. F. Bughanan, 115, $16; 1c¢ Buchao| Hummel, Profersor Jo )y 110,

nan-Hamilton,
Handi, 330,
Hara, 342,
Harilag, 325,

Ilu-guhn Lrume gease, lule

nce of salluty of,

/qul, m, tee Pterocarpos Manyplum,
Hunne, 378 ) 38 Plesocarpuy Maraypduin,

Hartal, 333,336, 3305 331, 330, 3435 347 343 ) ace|Ilydceabad lac ware, 384, 303, 310,

Orpiment,
Hatchett, Me., 296,
Hay, analyses of, 363.
Hazaribagh, lac g, 333,
Hazura, 403,
Hed, 378 ; see Pterocarpus Marsupium.

Helianthus snnuus, tolerance of salinity of, Su.

Hydrophylas mantima, an Indian vand Wnder, 6oy,

1

Indesgarh, dyung materls by 341
v lac ware, 100, 304,309,

e californicus, tolerance of sainiy of, 3u. | Indian Colza, sg s 469 Wrmaehen samprebany,

tuberosus, Soj see Jorusalem

choke,
Hgndky. Colonel T, !, 316, 345.
Henna, 2g0.
Hesa, 2215 see Ficas celigiona,
Hewitt, Mr, ). F. K.y 240,
Hid, 378 ; see Pterocarpus Marsupium,

arth allow, 314 ae? Abulilun Avicrnn

a— nutardy 1931 o7 Dranieu funcen,

m— tntistardn, nene e datuee uf, 104,

—— Hage, (03§ oo Mrataa Hapuvs var, dichge
tomna,

Indigo, 303, 310, 332, 334, 33H, 330, 34 342

e tclune, for recJamation of ysar lund, 441,

tligard, Professor E. W,, on nature, value and Ind:gu!nu, an Indian sand binder, Gy,

utlisation of Atkalilands, 41, 431
Himan, Mr,, 6o,
Hilum, 378 ; see Prerocarpus Marsupiam,
Riadus, prejudice of, agamst lac, 261, 39z,
Hiogloo, 341 ; 5ee next,
Hingly, 231, 34+
HuradoM, 378 ; see Pterocarpus Marsupium,
Hirang cice grown on usar land, 441+
Hirday 343 see Termunahia Chebufa.

Holme;. Mr. 8 M.,
Honal, 345 5¢¢ Termma\n pamculata.
Honey locust, tolerancs of salinity of, ¢
Hount, 34, 378 » sce Plerocarpus l\’lannpmm
Honnemaralabanke, 3785 '+

prem,
Hooka, 345,
Hooper, Mr. Dvs 72, 379, 303, 406, 407
—mm——- , o0 chemistry of lac, 204,

mum root, 97
e, Mr, E. D. M, 382, 334.

tnga duless, triad of, un usar land, 40
Ingyin (Dipterocarpus Wb e ulatin, 2%,
Tamalan, 3691 0o Dadbmgia Qllval,
Ink, lthographuc, frum lac, 3, Jod.
Ipomuwa biluba, an Indian rand-binder, Gy,
Iengation with raline water, cfect of, 33,
Malian ray graw, 485 302 Lotiuin porenio,

J

Jackeiruit, 3435 so¢ Artocai pux Integrifulia,
Ja, 3853 sea Avuna sabiva,
Jarpur, dicase of dSugar cano in, 81, 8,
lac ware, 314, 310, 317,
Fast, 400, seo Sesbania wgyptiaca.
Fal, 401
Fala, 65

- - YLoea ol B
Fambul, 34, see Eugenia Jambolana,
James, Mr A ¥ G Lliot, 184,

er oily 407, | Famins, 326,
——, on Pterotarpus Marsupium, 577
. onthe properties of lndian Gera-

Jampore lac ware, 311, 340

Famun (Eugenia Jambolana), 345, 4585 (Zia:
Juska), 221, Yihue

Fanta,

ordeum vulgare, analysis of Bhusa, 3655 ser 7aﬂ,354.365.m"onleum sulgare,

Barley,

Japanese hemp, tolerance of salimty of, St
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Japanese millet, tolerance of salimty of, 48, Kandamiy f 378; sea
Jardine, Shinner & Co., Messts, 235, 237, 292, Marsupium.

Jasminum grandifiorum, use of timber, 346,

Jatropha Cureas, an lndian sand-binder, 69,

e glandulifera, an Indian sand-binder, 69,

Fauda Sarson, 1123 see Brassica campestns, gar,
Sarson.

Faw, 3%y, 3653 see Hordeum vulgare,

Favas, 367 ; se¢ Linum usitatissimura,

Faw, 364, 365 » see Hordeum vulgace.

Jemadac, Nado, 138,

Jerusalem artichake, toletance of salinity of, 50,

Jessore, dizeases of Sugar<ane in, 81, go,

Shallawar lac wace, 338

Fhand, 313 ; see Prosopss spicigera,

Fhas, 4603 see Tamans gallica,

Jhun, 314 ; sce Brassica juncea.

Fhury, 2135 see Ficus Rumphy,

Finja, 346, se2 Bauhinia latifolia.

Joha, De., 2g4.

Jeats, Sir Walliam, 3¢S,

Fow {lac), 330,

Fuar, 352, 353, 376, 438 5 see Andropogon Sorghum,

Juglans regia, sce Walnut,

Juht, usat fand at, 428,

Jullundar lac ware, 322,

Furi pakari, 212, 2325 see Fieus comosa,

K

Kacka lakk, 260,

EBadan, 346 ; see Anthotephatus Cadamba,
Kadhu, 3455 see Stecculia urens.
Kagai-leekat, qo1,

Kahu, 333,

Kaigar, 312 ; see Garuga pinnata,

Raun, 346; see Stephegyne parwifiora,
Kaimut, uosuitable manures for potatoes, 50,
KEuajal, 341,

Kasla Sugar<ane, hability to disease o, 8o, 84,
Kojls Sugarcane, liability to disease of, 82, 84.
Kajools Sugar-cane, lability to disease of, 78,
Kakwan, usar land at, 439,

Kala hil, 3643 ses Guizotia abyssinica.,
Kalathi, 360 ; see Dolichos bifflorys,

Kale, tolesance of salinity of, 50,

Kali Nads, 17.

Raltar, 418.

Kaman, 331,

Kan, 346, sce Olea cuspidata,

Kanagal, 34, ste Dillenia pentagyna.

Kands, 213, 362; see Prosopis spicigesa.
Kanfa, 333,

Kangni, 374; see Setaria italica,
&angu, 374 3 see Setacia italica.

Kanja, 262,

Kankar, depth of, in sol, 426,

e, PiESEDCE O, I0 wSAC sOMlE, 435
Kano, 380 ;5 see Pterocarpus erinaccus,

e . 7allichi

s 1003 see G
Kapas uti, 230.
kar, 357, 358 ; see Carthamus tinctorius,
Harar, 309.
Karas, 365, 366 , scé Lathyros sativas,

Katak fac, 325+
Katar Sugarcane, lability to disease of, 75.
Katbar, 213 ; sce Zizyphus Xylopyrus.
Kathali bat, 229 see Ficus altissima.
Kathir, 332,
Kati, 394 1 see Casthamus tinctocius.

timukly, 378 see B
Ratkee, 238,
Katky, 235, 336,
Kazal, 333 see Careya atborea,
Kavanagh, Mr. R, M., 26g.
Kanla, 33 ; see Careya atborea,
Kasla Sugar-cane, Liability to disease of, §5.
Kasli sarisha, 135; see Brassica juncea,
Keol, 2125 see Ficus infectoria,
Keora-kaspatta, 316,
Kermes, 182,
Kers, D, on lac in 1881, 584, 2174
——, Mr. ). H,, 88,
Ketar Sugarcape, hability to disease of, 53,
Ketari Sugarcans, hability to disease of, 77.
Keventer, Mra 4420
Khagra Sugar-caoe, liability to disease of, 85.
Khar, 210, 3233 se¢ Acacia Catechu,
Khajoor-ki-dandi, 316,
—e—ghat, 316.
Rhajur, 337, ses Phanix dactyhfera.
Rhabkra, a62; sce Butea frondosa.
Khab, 414,
Kham lac, 36o,
Khankar, 214 ; ses Butea frondosa,
Kbar, 278,
Kharad, 339
Kbaradsi, 303, 321, 322

Kanaj, 347, se¢ Ulmus ategnfoha,

Kanara, frequence of green manuning in, 37,
 leaf falt 1o, 37,

———-, ppper growing 1o, 34.

Khars Sugarcane, liabilty to disease of, 86
Kharif, 433

Khar-pani, 285,

Kiar usara, 448 ; see Sporobolus arabicus.
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Khatik, Harsukh and Ganesha, 238,

Kheri Sugar<ane, liability to disease of, 80,

Kherna sirohi, 3273 see Wrightia tinctona.

s 3475 $¢¢ Wrightia tomentosa.

—, 347 3 S2¢ Wirightia tinctoria,

Khesars, 365, 366 3 see Lathyrus sativos,

Khirni {Mimusops indica), 3463 (M. Kauki), 346;
{Wnghtia tinctoria), 344, 3465 (W, tomento.a)
347; See these plants,

Khurna, 344, 343 ; see Wrightia tomeotosa,

Khirni, 344, 345, 3473 see Wrightia tinctoria and
W, tomentosa.

Khoinbo, 393 , ses Casthamus tinctorius.

Kholar-manda, 178, see Pterocarpus Marsuplum,

Kholna, 315.

Rhud, 377, 339

Khujun, 311,

Khulna, disease of Areca Catechu in, 129,

Khulti, 3603 see Cyamops's psorahoudes,

Klmne, 1803 see Pkmurnu: Marsupiam,

, 3785 see b

Marsupium,

Khur, 398,

Khurchan, 313.
Rhurdi, 357, 358, see Carthamus tinctorus,
Khurti,360; see Cyamopsis psoralioides,
Kikar, 310, 261, 344 ; See Acacia arabica,
Killa, 3n1.

Kipling, Mr. }. Lockwood, 309, 4ox.
King, Sir George, 131, 134.

Kino, 212 ; see Pterocarpus Marsupmm.
-, analyses of, 386,
—-, chemistry of, 333
——., Collection in Kanara, 382,

-, Malabar, 377,

—-, medical properties of, 352,

-, method of tapping for, 331,

—, pharmacopceia test for, 386,

—, price of, 387,

a—-, yicld per tree, 382.

Kinoin, 383.

Kunta, 380, see Pterocarpus Marsupium.
Kinzel, Dr. W., on sceds of Brassica and Sinapis,

103, 468.

Fr, 3833 sez Phog.

Kirmy, 182,

Eodo, 370 ; See Paspalum scrobiculatum.

Koelrevteria paniculata, tolerance of saligity of, 54
_Kofighari, 318.

Kosnbo, 338, se¢ Carthamus tinctonus.

Kooshur Sugar-cave, liability to diseasa of, 7.
Korant ka pathar; 317, see Corundum.
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Kuldh, 343 3 see Adina cordilolia,
Kulthi, 3603 see Dolichos biflorus.
Kumber, 345 ) se¢ Gmelina arhorea,
Kunbher, 345 5 3¢¢ Gmelina arborea,
Kumby, 370} s¢¢ Peanisctum typhoideum,
Kunrl Sugae-cane, hability to discase of, 78,
Kupas, 3633 se¢ Goarypium (herbaceum),
Kura, 346; sce olarthena antidyseaterica.
Kurkus as cultivators of lac, 243,
Kusant, 334, 235, 340, 243, 243, 348) s¢¢ Schlelchera
trijuga, 213.
{usamb, 213, 236, 253, 253, 263} 1e¢ Schicichera
trijuga,
Kusum, 357, 353, 394 408 4141 see Carthamus
tinctorius,

s 230, 222, 214, 325 3 $¢¢ Schleichera trijuga,
Kusumba, 357, 3583 2e¢ Carthamus tinctor
Kusumbyachi, 394 3 se# Carlhamus tinctorive,
Kusumi, 324
Kutela, 3943 ser Carthamus tinctwrius,
Kuthl, 369530 Pavicum milare,

Kydia calycina, & food of lac, 212,

L
Lac, 181
——, chemistry of, 294.
~——, in State Forcsts, 241
-—, Revenuo from, 271,
——, medicinal, of Ceylon, 208,
-, preparation of, 277, 325,
e, secd, se6 Sced-lac.
— shell-, se¢ Shellac.
—, State monopaly in, 330,
—, stick-, see Stickelac,
——, thelts of, 323, 226, 275.
p— tnde names of, 220, 324, 235.
, uses of, 306,
—, variation with food, 330, 234, 243,
Lac-cultivation, conditions necessary for,
»i0 Assam, 228,
Lac-dye, 320; see Lakhi,
+ 2 substitute for Cochimeal, 287,
, a3 a cosmetic, 290, 307,
=, boiled before use, 291, =q:. 293,
, chemistry of, 300.
————, extraction of, in Bengal, 283,
» {all of price of, 201,
————, for colouring shawls, 235,
—e——\ ftom galas, 219,
+ hquor as a manure, 303,
-+ loss of market for, 378,
——— separation of, 277, 283, 300,
—s——=, statistica of import into Gr itai,
180401836, 153:! Britain,

249,

Kul, 213, see Liyphus Juuba,

of trade, 15681500, 155,
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Lacdye, used by tanners, 239,

Lacsdyeing, 291, 292, 293, 301

Lac-tactories in Beogal, 224, 290,

in North-West Provinees, 292,

e —enm, Native, 2770

-, Rumber of, e lodia, 286

-y With steam power, 285,

Lac-hanest, séason of, in Assam, 229, 232,

s e in Bengal, 218, 223, 21§,

e mrem, 100 Bstinia, 26,

i sy 10 Central Provivees, 240,

ey i Notth-West Provinces,
233, 230.

s i Panjab, 260,261

e e e e 13 S0, 263

vt gy 1. Sontal Parganas, 222,

e onmery 31 Dev tree, 218,

e meonan o 3 Labied tree, 363

v man e Of 3 SONYGT, 264,

s o 0 @ Bty 264

At e Of @ Rst3A21 tree, 240, 242,

e of 3 palas teee, 243

e Of & 587US, 364,

s e of Cafanius itdicus: 233

Lycinsect, 190

e described, 2034

oo memmna—, b Cartery 193

e, by Roxburgh, 166,

e 4 e - 203

ety PrE{EIENCE of | C:r(iln Tood trees may
sndicate mott than ote spefies, 192, 216

eememrsrteey PrODoTLION OF GExe5, 204, 307,

ey YEPUCUCHOT, $94.

S ey StEUCLUSE OF, 200,

ey sWArMing ©f; 197, 1079

s e 331ES, 1940

e sy Periods of, 194, 194, 207,
119, 26,

e ey 2T a0EB OB OF, 195, 248, 222,

s e by BRtUPE, 223, R44

s s {1 s, 232,

e e 1 Central Provinces,

3o, 243,
10 Noyth-West, 239,
w Sind, 263

Lacloke, see Lac-dye,

Laciarva described, 193,

oemnns, habits of, 225,

- nortabity of, 195, 203, 103,

ey weak §f rearad on soft wooded trees, 243,
Lac-leaf, 324, 337

Lac-eanufscture, 339-

INDEX.

Lac-manufacture, 1n Burma, 267,
e, prUCESS  Of melting, 250,
286,

254

Lac mats, 357

Lac-resin, formation of, 555,

Lac-loys, 323.

Lac-trade in 1506, 183,

ey T2SAWSE, 189,

ey growth of, with United States, 183,
ey mgthod of selting, 218, 223, 283,
=y middlemen in, 33152410

ey PEREs Pealised, 237
m—wm—ey Restrve stock on Londen sacket, 1857+

1892, 190,

ety $30E 23 A meaDs Of barder, 218,
Lac turnery, 303,
-, apparatus for, 319,
Lac ware, 305

Lac-wax, 305

Lacaic acid, 300,

Laccine, 294

Lacyua, 184

Lacquer, 308,

Lacree, 184

Lageaaria vulgaris, for charcoal, 338
Lagessticerma Flos-regine, use of timber, 344,
mene pageiflora, # fo0d of ac, 312,
Lahusis, 284 5 seg Lakbans

Lahore fac ware, 319,

Lafuyardy, §28; see Lagward,

Layward, 320, 322,

= Lake™ dérved from Lac, 162,

Lakh, 365, 366 ; se¢ Lathyrus satiyos,

Laky dana, 260,

Lakharis, 333 ; see Labins.

Lakps, 3251 327 5 s¢e Lac-dye,

Lakor lats, 220,

Lakshataru, 181, see Butea frondosa,

Lal naya rang, 341«
Lalka Tora, 1133

Sarson.

Lalks Tordy t14; see Brassica qunces,
Lamp Wlack, 310, 118, 320, 322, 326, 338, 330, 340,
Lang, 365 165 ; see Lathyrus sativus,

Lasyra, 211  see Cordia Myxa,

Lathyrus salwus, analyss ot Bhusa, 365,

et . 1318, 305.

Launca pinnatifids, ad Indisn sanduder, 6g,
Law, Somoer & Co, Messrt, g,

Lawtence, Mr. W, R., 9.
JLawsonia 2iba. 390,

Laswards 327 ; 2e¢ Lajnard,
Leather, Or. Jo \Valler,: 1 _zw, 392, 439, 424, 425

ste Drassica Camprstas, vars

1

s i Bengal, 385,

C hemical
Tndwan food graia and foader, 349
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Leather, Dr. 1. Walter, on peppér garden soils, 30.
e 3y ¢d with 2t 204 3020

Lee, 8r. W, A, £35.

Lendyay 12, 253 3 3e¢ Lagerstremia pasniflora.
Leas esculenta, analysis of Grais, 366

Le Sueur, Mry H. Ry 407, 408

Lenkowitsch, 403, 4100

Lichi, 12 ; seg Nephelium Litchi,

Lstjahri, 100; see Geranium Wallichianum.
Lime, from laaves of Terminalia tomeatasa, 40.
Limestone, nodulas, 435 ; s¢# Kankar,
Lime-water, use m making Tac, 285,

Linden [Tilia), tolerance of salinity of, 54
Liaseed, 2n adulterant of mustard seed, 113
Linschoten, ). H. van, 183, 206,

Linum usitatissimum, analysis of Grain, 367,
e, 328 Flar,

Liotard, Mr. L, 184 303,

Liriodendron tulspifera, see Tulip tree.

Luvache, Mr. A , 209,

Lobia, 361 3 see Dolichos Lablab.

Lodh, 273, 390, 293, 303 ; s€¢ Symplocos racemosa.
Lohardaga, la¢ 1w, 224, 299

i —my dyerng 3ty 302,

Lohy Sugascane, hability to disease of, 85,
Lolium perenne, tolerance of sstmity o, 48
e temtulentum, tolerance of salinity of, 48
Loughbridge, Mr. R. A, 41.

Lowae, Mr., 334.

Lutni, 109, see Brassica Wapus, var, ichotoma,
Lye, 3463 see Tamarix ori¢ntalis.

M

Mabesly, Mr, 1, 68

Macha katts, 381.

Mackeaze, M. . F, 207, 285
Maclachblan, Mr D. . 31,
Macowan, Professor P, 65
Madras, Jac-turnery iny 343.
~——-, pigmeats used in, 342+
Malkua, 4585 see Bassia latufolia.
Maiden, Mes I Ho, 540
Maithri, 408

Maize, 438

oo fatls on allkalt Tands, 45+

Majit, 99, see Geranum nep
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| Mandua, 4635 se¢ Crotalaria juncea,

[ use of timber, 346.

. - . et

Manson, Mr, C. I£.,192¢
e, 088 12 in 1881, 220,

Manure, stable, for reclamation of usar land, 445,

Marara fac ware, 310, 312,

Marbles, 326+

Marguart, M. C., 294-

Marshall, Mz, J. G. Foy 381, 353 387

arua, 363, sce Eleusine Coracans,

Marwara lac ware, 304

Mash, 372, see Phasealus radiatus,

Mason, Dr F., 267, 268,

Massee, Mr George, 73, 159.

Tasur, 366 , see Lens csculenta.

Mathna, 338

Matts, 34, See Termnalia tomentosa,

Mazait, 99, see Gerapium nepalense

M*Cann, D1, H, 184, 302

—eme—e—————, on lac in Bengal, 289.

McKee, Mr. ] A, 184, 341, 245, 271+

e, 00 lac 1n 1875, 206+ -

MeKeows, Mr. G. M, 7.

MeLean, Mr. Py, 310

Meah Ali, 140,

Meches, their method of dyeing silk, 304,

Mecke, Dr-, 123,

Medicago sativa, analysis of Green Foddets 367

—_— , planting of, on Alkah lands, 46.

Medicme, propert of Gerantum Wallich

Vo3

Medlicott, Mz, H, By, 420, 421,

feghurt, 18, sec Morus macassanensis,
Melanconium Sacchary 73,

Melanocenehris royleana, aa India -
Metanoriiea usdatar 267 ssndbodes, o,
Melia Azaduachta, planted on usar land, 458,
——me—e———, tria] Of, 0B usar land, 455,

- Azedacach, use of timber, 346.

Mehlotus alba, sced 1n ol cake, 417,

Malsbar Kino, 377+
alamma, 384 see Molumma.

S al-khosaly 401 402+

Malpighy 17¢

Mamereran, 103 ; Sef Geranium Wallichanum
“Mandar, 136, se¢ Exsthnoa jndica.

‘$tandania Segar-cane, hathty to ducase ofy

76

tolerance of saliity of, 49.
-~ tndica, tolerance of salinity of 49,
Atendu kolar, 113, see Cajanus indicus
Mesua fertea, use of tmber, 346+

Mian Jan, 315

Midnaur, diseases of Sugar<ace at, $2, ga.
ey lacdgcang 8% 3020

Mullingloma hortenyrs, use of timber, 346,
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dlimosa cinerea, a food of tac, 166, 1974

~ corinda, 197,

Mimusops indica, use of timber, 344, 346.

Kauki, use of timber, 344, 346,

Mirzapur, lac at, 235,

salak-dat, 325

Mocha rus, 432,

Mochha, azt.

Modiola decumbens, a formidable weed oo ‘good
fand, 47,

o, 3 useful plant on Alkali lands,

40,
Amree s wereenwy t01ErENCE OF Salnity in, 47,
Mohl, H. von, 171, 172, 177,
Mlchea, a moltuscan shell, 311, 328,
Motlisan, Mr, J., 392
-, on pepper cultivation, 33,
Molumma, 233; se¢ Malamma,
Moughy, diseases of Sugar-cane iu, 82, go.
Monkeys destructive to fag, 206, 226,
Monodista, 305 5 see Rubia cordifalia,
Monsonia biffora, medicinal use of, g3,
- ovats, medicmal wse of, g3,
Montgomery lac ware, 314, 319,
Moradabad lac wase, 317.
Mardant for lac-dye, 3010
Moretand, Mr. W. H., 415,

INDEX.

Muty 371 ; see Phaseolus acomitifoliuss
Mycetozea, 132,

Mymensingh, diseases at Sugarcane in, 84 0.
Myristica gikbosa, a5y,

~——u— Ringit, 383,

Mysore, [ac :nlmmun 1, 265

N

Nadia, diseases of Sugar-cane in, 54, go.

Nagali, 235, 236,

Nagli, 3635 see Eleusing Coracar\z.

Naguls, 323

Naikdys, ay collectors of fat, 262,

Nakshi work, 312 , see Nagshi,

Nan, 321,

Nagst work, 329 3 see Nakshs,

Mm{. 359 ; see Oncus nucifers,
ki 378; see P

Marsupium.

Nathua Sarson, 119, 112 5 sez Brassica campestris,
var. Sarson,

Nattu anthalam, 342,

lyau:mt’av. 37

son A methods of
(:stmg and improving wheat, 11,
» 00 usay land, 15,
Morka, term for taw hc, 225.
Morus sndica, uke of timber, 346.
e macassarienss, a food of lag, 218,
Motk 371, see Phaseolus scositifoliuy,
Moths, injurious to [ac, 153, 207, 203, 229«
s, Means of destroying, vo7.
Mudar, 2003 sez Calotropis gigantea.
Muetler, Baron Sic F, von, 1, 46,
Mug, 371; see Phaseolus Munga,
Bugs Sugar-cane, Lability to disease of, 5o, §5.
Mukharii, Mr, Ny G 5 129, 132, 133, 134, £35, 145,
N, 297,
Mungphali, 3543 sse Arachis bypogea.
Blung,371; see Phaseolys Munga,
Hurars Bugarcane, hability to disease of, 85,
Murgs, 3784 sce Prerocarpus Marsupivm,
Murihia, 394 3 ste Carthamu tinctorius,
Muttay, Mr. 1., t84,
Murshidabad, diseases of Sugarcane in, 85, go.
Auru, 33n; see Butea frondosa.
Mousa, 12¢ Plantain.
Bfusals, 344,
Mustard, tolerance of salinity of, 50
ol estimation of, 520,
sy, y3 O, i0 12 waTe, 3130
o peed, pracentages of mustard ol v, 104,

3, 3264
Nechas, 345.

Neel, 331 3 sce [adigo,

Neeta, 98.

Neguodo californica, toferance of salimity of,

+
Nelli, 345 see Phyllanthus Emblica,

Neghelium Latchi, a food of lae, 212,

Nerlu, 34 3 see Eugenia Jambolana.

Naghtsoil, for reclamation of usar land, 442,
Nihan, 335, 322,

Nty 339, see Indigos

Nila, 399, 01

Nim, 458; see Melia Azadicachta,

Nitsifyng organism, destroyed by alkah salts

A%
Noakhali, dieases of Areca Catechu in, 129,
e s §UGAT-CRE 18, §5) GO
Nodulat imestone, 4255 s## Kankar,
Nokar, 346 ; sce Besua ferrea,
Nohlus, 315
Nori bugar-cane, lability to disease of, 83,
Normandy, Or, A, on facsdye, 300
Harth-West Provinces, bac in, 333, 292,
e, DigTeE5 used 10, 336,
et aimtnreen 203 Oudh, usar laod in
415,
Noka Sugar-cave, iability te dease of, 51,
Nyttanthes Arboretrstis, 491,
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Mimosa cinerea, 2 food of Jac, 196, 197,

e cotinda, 197,

Misnysops indica, use of timber, 344, 346.

s Rauki, use of timber, 344, 346,

Mirzapur, tac at, 235,

Aisalakedar, 325,

HMocha rus, 383,

Mockha, 321,

Modiola decumbens, a formidable weed on ‘good
1z2d, 47

» & useful plant on Alkali lands,

6.

4

e e e, tolerante of salinity 1n, 47.
Ao, H, van, 271, 172, 177
Mchra, 2 molluscan shell, 313, 328,
Mollison, Mr. }., 303,

=, On pepper
Molumnss, 2383 see Malamma,
Monghys, diseases of Sugarcane in, 82, ga,
Monkeys destructive to Jac, 2o, 236,
Monodista, 305 3 see Rubla cordifolia,
Monsonia biflora, medicioa) use of, g3,
——naan » gvala, medicinal use of, 93,
Montgomery Jac ware, 314, 319,
Moradabad lac ware, 317.
Mordant for Jagedye, 301.
Moreland, Mr. W. £, 415

133

tral}

INDEX.

Mub, 371 ; see Phaseolys acomtifolins,
Mycetozea, 130,

14 ymcnsmgh, diseases of Sugar-cane in, 83, go.
Myfistica gibbasa. 393,

v— Kingi, 383.

Mysore, lac cultivation in, 265.

N

Nadia, diseases of Sugar-cane in, 84, go.

ngnlx, 235, 236,

Nagli, 362, see Eleusine, Coranna.

Naguls, az3.

Naikdus, a3 collectors of fac, 262.

Nakshi work, 312, ser Nagshis

Nan, 321,

Naqsbi work, 329 ; se¢ Nakshi,

Nanl, 359 3 See Com! ngcifera,
Hvaim 3787 see

F

Marsupium.
Nathua Sarsom t20, 822 ; sef Buss:ta campestrss,
var. Sarson.
Natty arithalam, 342

2 0n A methods of
testing and umproving wheat, 11,
-, 07 tsar la0d, 415,

Morko, yerm Jor raw 1ac, 225,

Morus indica, use of timber, 346,

——— macassaticnss, a tood of lac, 218,

Motk 371; sex Phaseolus acomuifolugs,

Moths, injurious to 1a¢, 193, 207, 203, 229
e, means of destroying, 207,

Budar, 2903 see Calotropis gigantea,

Mucller, Baron Sis F von, 1, 46

AMug, 713 sea Phaseolus Musgo,

Bfugi Sugar-cane, Liability to disease of, So, 85,
Mukbarji, Mr._t_i. G, 120 132, 133, 134, 135 145,

Mury, :u xn Bqua [rbnd‘)ﬁ.
Musa, res Plantain,

Afusals, 344,

Mustard, tolerance of saliaity ofy 50,
smrmnees 0 estimation of, 120,
————e, ule of, 10 1aC ware, 3132,
e 300, percentages of mustard ol ins to4.

Nousadar, ax7.
g, 3260

Nechas, 345,

Neely 341 ; ses Indigo.

Neeta, g8,

Negundo cahformca, tolesance of salmity of,

4o
Nells, 34, see Phyllanthus Emblica,
Nephelium Litchi, a food of fac, 212
Nerlu, 34 3 see Evgenia Jambolana,
Nightsol, for reslamation of usar land, 442,
Nihan, 321, 322,
Nil, 3395 see Indigo.
Nila, 39% 401,
Nim, 4383 ses Melia Aradirechla,
Nitrifylog organism, destroyed by alkaly salts

9.
Na:lth;\‘:, diseases of Areca Catechu in, 129,
e ugAr-CATIA 181, 55, G0
Nodular himestone, 4253 Ses Kagkar,

Nokar, 3463 see Mesua ferrea,

Nohlia, 315,

Nord bugarcate, fabdity to darase of, 8¢,
Normandy, Dr, A, on lac+dye, 3o,

North-West Provieces, lac in, 233, 203,
e pigments used 9, 330,
e 30d. Qudh, wsar fand

425
Noba Sugar-cane, lability to disease of, 81,
Nyctanthes Asboe-trstis, 4o1.
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.
Phut Ranual, 316 Praln, Major D., 103 108 16, 590 1% ud
Thalahy 3443 364 Acacia modestas 379
Phulkans, 6 Prashad, Rao Bahadut, P Suhdevs 312
Phunki Lacs 195 Procters Professor H, Ry tole
Phyllasthud Emblica teia) on USST 1and, 461« Prosenchymay 150
use of, a3 8§ manurts 34 Prosopis SPICEEr™ a food of l2c, 313 262
ear , trial of, 08 usar lands 455
sz Almonds

1z; 5 Brassica campestiis
.
Piar tori, 1133 5¢¢ Brassica campestaiss

——
Piarka fords

seo Ptarocarpus Marsupium.
5t rminalid tomentosd:
Pigments in 13 turmery, 337+

Pilchens Major, 447¢

Pulbhans 3335 see Ficus Takela.
Puna Sugar-cants Hability 0 Jisease of, §0¢
« pige-Applo diseas i of Sugar-canes 73+
Pious longifolizs 535, 336 33 346

Sarsone
Piatal, 3183
233

235, 335 345 248
705 €8 Ficus religlos? s
piper pigrum cultivation of, in Bomb3Y¥ Prest!

sps FicUs
Fact

religiosa:
s 1eligios

e 0
Il teiat of
v

on
Marsuptums
1< Marsupiome
cpus Marsupiugt,
neatalise

3.

4350, 283, 35 N
s a dyeing 304

in preparing lac, 285,
el (o103 of sahunity of, 54.

platan
g7+ .
phods &0 jnce of salinity o 53

Plam 12
Pkl 332
podanyf 188 ware, 31Ts
polas 312} see Kyda calycina.
polly, 395 397 399 407 409, 410,
polygonu® Convolvulus, seed 1n 0:“_;:‘4«
Poplat 323 o .
populus, Se¢ Cotton wood.
Bopulus cuphraica, use of i
Poro, 13, S¢¢ Ficus Cusia. be, 346
Potash, 273
Potatoes grown oo alkali lands, 50+
e poot 1l manure is hannt,
Pounds Sugas-cane, Labi -
iy e, Lability to disease of, 76
Pomari-fobif,
Towell, B. 11

1 39%
‘Baden, se¢ Badea-Pawell.

257, 2330

encyr

Prunus Amygdalin

P Am}enuu, see Apncots

e PersICS) S26 Peach.

ey 566 Pl

prussian blues 310, 3205 se2 Laj wards

Ppidsum Gualasd planted o U3¢ land, 455
, use of timbers 346

Prerocarpus 356

e pilob

rar.

s, 375
gt

; 5, 35%

e e niine ST 379 380, 388, 390,
a9t

;///;:, a food of lac, 212,

/, dye from bark, 301,

— -, §Teen manur

o —, analysis of 366. from, ag3.

398

ey LEaVES {i

'y or fodder,

T e fromy st
e, i8¢ Of 35 @ fTEGD MATUIE,

38
e, uses of timber,
sl tiobe a5

— acuta, 379.

- e bilba, 379,
g:ccx;‘ui gélmmis, 12, sée Rus‘:‘a, o
ncham Stagh, Forest R
Punjab, lac 1g, 258, 204 et 555
e, lac Ware, 331¢
———, przmeats used 1,
Panahe orbiculata, an Ind i
a, an Indiag sand-
S:r'-::“ Er-cznz, fabality to dxscaseb:;d;g o
O eeases of Sugar-cane in, 85, 90,
n, 8.
Pures Sarisha, 10 § sea Brassica campest
Py campestris, var.
Pye, Mr. Ha 31 '
Pyrus c:mmums. sea Pear,
e~ Malus, se¢ A ’
Pythium, 132, pele:

Q

Quercna lobata, toleradce of
= salioity of, 53.
Quicklime, uso ofyin prepaniag lac, 3%,

9 359
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R

Racht, 321, 322,
Radatl 378; see P
Rags, 361 ; se¢ Elevsine Coracana.

Ralalaha, 229,

Rai, Mr. Mansukb, 248,

Raj mustard secd, percentages of mustard oilin,

103,

=, 106; see Brassica juncea,

Rain destructive to lac, 226, 239, 246, 264.
Ranfall, effect of o usar land, 417,

Raspore, lac at, 240, 247,

Rafputana, pigments used in, 34t.

Rala, 374; see Setana italiea,

Ranatila, 364, see Guizotia abyssinica.

Ranmie, tolerance of saliaity of, s1.

Ranga, 317, 331,

Rangota, 321, 322.

Rang-barat, 378, see Pterocarpus Marsupium,
Rangin, 224,

Rangpur, diseases of Sugar-cane in, 85, go.

Rape, tolerance of salimty of, s0.

Red gums, 54; ses Eucalyptus,

~—— lead, 320, 322,

-~ mercury, 310, 318, 326; see Red lead, vermul.

lion and sulphide of mercury,

= smut, of sugar-cane, 75.

Reess, 172, 177,

Reh, 417, 418, 419.

=—— literature relating to in Indsa, 68.

=, nature, value and utilisation of Alkah lands,

ar.

Rehala, 418.

Rehs, 418,

Reichenbach, Baroness Hermlne von, 171, 172, 177.

Red, Mr. J. R, 433,

Reora Suear cane, hability to disease of, So.

Resio of lag, 204, 246, 297,

Resina Kieo, 380,

Resino-tanoal, 295,

Retiy 333

Retthousen, 350,

Rewab, lac at, 247,

Rheum, see Rhubarb,

Rhubarb, intolerance of salimity of, 5t

Rice, grown on usar land, 441+

Ricipus communis, sc# Castors

Rudley, Mr. M, on anpury done by lac to trees, 314,

Rind Fungus, of Sugarcase, 75,

Roda, 311, 323

Roe, Mr. E, W, Graham, 397, 398, 405

Roghan, 306, 397, 395, 399, 400, 491, 402y 403, 404,
405, 400 407, 409, 410y 411, 482, 413, *

e 158 O, 4350

Rokira, 346 ; see Tecoma undulaty, *
Roira, 346; see Tecoma undulata,
Romauis, Dr,, 421,

“Root disease * of Sugarcane, 75,
Rosin mixed with lac, 221, 270, 298, 325,
——m————, detection of,

Ross, Mr, A, 336, " ooon oh 308

Rounda Svgar-caae, liability to disease of, ;:
Rowsl o9; see Geranlum nopalanny - ¢ < 4%
Roxburgh, Dr. W,, 314, 116,

Ty 184, 205,

———
Royle, Dr. F,, 184,
Rubua cordifolia, 9g,

» on lac fosect, 1g5,

—————, 305,

Rus, 3633 see Gossy plum (herbaceum),
Rumex bymenosepalus, 101,
Rumphius, 391.

Russel, Mr, on lac-dyeing, 293,

Rust 1o wheat, prevention of, 1.
Ruthal but, 212, see Ficus lacerfers,
Ryan, Mr. G, M, 192, 210, 257,

" 00 lac ia Sind, 265,

Rye, tolerance of salimty of, 43,

S

Saccharum ciliare, an [adia; i
Socta . 8 RAadbicly, i
iacdlxs, Professor J. von, 172,

adks, 394, ses Carthamus Gpetgs..
Sofeda, 38, ggg e
Safeda-hbat, 317,
Saflower o, chemscal chan, 7

), ze of b, .

~——— —, methods of plzyudi.; ?ff""
Sagon, 213, see Tectona gankin, =
Sagman, 347 5 ste Tectyna erant,,
Saharanpur, lac trade a, 27,
Seheban Sugar-cane, 1,41,

Ry ) Lo
Sahuwal of Shahpur fac ,lug,’; Wipudcid
Sahs maya rang, 341, et

Sosla, 333

Saf, 213; see Terminaliy, brcest,

Saffn 278, 324 see C'«ruu'.: f:‘/;

Sazpimatiy 1o preparation 411, ,
Sakd, 324
Sakor chinia Sugarecane, i

Sal, 13, 18, s64 Shapey ] #ensny,,
Salar, 251, see an.'luxL\-I: ”
Sal-ammoniac, 37y srs mu./.,»

Salar, 345, see Umn;‘h;u.-v:‘ul
Salar, 1695 400 Panicupy . —
Saticornia berbacea, ¢, ald

inacdyting, 3,4, oy 0" 441

mutiosats, ¢,
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Salicornia subterminalis, 593 s Dwarf samphwre, | Seed-lac, analysis of, 296-

——— e, tolerannce of saliasty ofy 61, | memma= | Mleachine of, 278
Salsify, tolecance of sahnity of, 50 —_— L.
Salsola Kal, var. Tragus,"amount of ash in dry|Seec PN . ,
matter of, 46, Sem -
Salt bushes, tial of in India, 453 | Semus, 330, s wen o
e wort, 60 ; s2¢ Sumda tosreyana. Sen, 372, 373 5 s¢€ Pisum sativum.
—-yioits, tolesance of alkalinelsalts, 65 Serelt, 74,
e Comman s2lt, 66 Scsatmum ndicumm, 394,
enmsmamastmanest s Gl 310165 531ty G6. y analysis of Grainy 3750
memcmtm o S3)s008, €5+ -, seed 10 @llcake, 115
Salvadera olocides, an Iadian sand-binder, Gg. Sesbania egypliaca, trial 03 usas land, 460
persica, an Indian sapd-bindes, 69 grandifiora, 833,
Sas, 345 3 s¢¢ Artocarpus Chaplasha, Setaria stalica, analysis of Graun, 374,
Samelay 333 Setl sanisha, 1135 se¢ Brassica campestns, va.
Sandan, 313 ; see Ougeina dalbergroides. Sarson,
Sart bemp, 414 ; 7e¢ Crotalaria juncea, Shahpur lac ware, 319, 339-
Saad-binding plasts, literature relating o, 68, Shahtut, 346 ; see Moras indica, )

Sap, circulation of, 157,

Shalt, 352, 376 ; se¢ Andropogon halepensis.
Saponam Vaccais, seed {n off cake, 117

Skamsara bugzrcane, Hability to disease of, Jt

Sazan, di o nin RS goo 82, 84, 56, go.

Sarcobat .o " TV - Segtey, lac !rom, 263
o r———— et et . -

Sasepta sne P , = Sordon, 98,
Sargeant, Mr. Cyy1, » eration of, 398.
Sarangis 346, -, analysis of; 296,

Sarsan, to , se¢ Brassica campestas, ¢ar, Sarson ;
also Brassica dichotoma, 326
e, E0SKAL SCED, percentages of mustard od) in

e, 3 by eoproduct, 185,
e, Bleackingg of, 293,
e, cleaning the meltiog bags, 253

104 aommms., increase In demand, 186,
e, 250, 110, Se¢ Brassica campestos, var,, | eem—ey, price of, 100,
TS0, e, qualities of, 283,
Sasus, 340 e, stat1stics of teade, 18631900, 106,
Sabhs nice, grown 03 usar 1and, 441 s, Stretching, 232,
Sathro; 331, 322 Shukday, Abmuddin, 138,
Sathn, 320 322 -, Nabu, 138,
Satu, 364, 355 3 s¢¢ Hordeum vulgace, Shingarf, 336, 341,
Sava, 369, s¢e Paoicum milizccuat, Skeskarm, 311, 333, 339, 3455 ce Dathergia lauluh&
Sawa, 368, ses Pasicum Frumentaceum. s, 453 ; 562 Dalbergia Sissoo,
Sawany 308, 463, ses Panicum ¥ Shts Sug e, liability to dmm of, $4.
Sawank, 363 , s¢¢ Panicum Frumentaceum, Shora, a bamhoo cage, 232
Schenck, 380, Shorea obtusa, a food of fac, 26y,
Schima crenata,  food of lag, 213 e gGHUSYE, & Jood oF 12, 203,
Schimme & Co, Mesurs., 104, e siamessis, a food of 12¢, 269,

Schiechera tryugs, & food of lag, 213, 223,224, | = Talura, a food of lac, 313, 265, 20Gs
221y 335, 247, 245, 253, 262; S Kusam,, Shoet, Mr E. A,, 280,

Kusatob and Kusuo, Shrir, 345, 508 Albiztia Lebbek,
Schlicht, Dr, 2040 Shuttles, 323,
Schaudt, Herr B., 300, Swam, lac from, 268,
Schenes Kibura & Co., Messrs.s 392, Sibpur Experimental Farmy diseases of Sugu-wv
Schoster, Heer Ay 123, 14,56, 0.
Sclesenchy ma, 151, Sibsagar, lac prepared at, 339,
Sealing was, made from lac, 308, 336, Sida, 213, see Lagerstreespia plrvnﬂuﬂ.
Secale ceseale, see Rye. Silage, zoalyses in, 374,
Secomby Mr, Edward, 3. Sitk dyed with tac, 337, 392, 293, 303, 304

Seed-1ac, 325, 277, 350, ;s;uan, 310 364 Albiznia ucada,



INDEX,

Silting, a2
S'\um;,,, M:‘f\!\}!f ;f ecaiming usar 3nd, 433,
03pis chineasis, mustard oil in, 119, 135,
= dissaeta, mystard oof in, 22, 125,
S, ateuttucd of seed ofy 104, 119,
S famosa, 114,
o tolocylads, 106,
Sing, lac i, 262, r:‘;'s,
= lag ware, 311, 336,
=, pigments used in, 342,
Jingardans, 316,
Smilu. 347 ; see Zagyphus Juyuba,
Sirin, 2303 see Albizzia Lebbek.
St1ta, 215, 226,
Sirris, 261 5 see Albizzia Lebbeks
Sirus, 210, 263 ; see Albizzia Lebbek,
Satars, 345,
Skinner, Mr, C. E, K. 25,
Sleeman, Major, 184, 419, 433
e, 01 128, 3338, 233
Smith, Mr. W, M, 321,
Smythies, Mr. Al 268,
Soda for papes making, 448
~mes 5alts, formatien of, 1y saifs, 422,
Sohaga, 3355 see Sufiaga.
Soil of pepper gardens, analysis of, 39.
Sojat of Marwar lag ware, 312
Solanum tubtrosum , see Potato,®
Sonaru, 346 ; see Cassia Fistulas
Sontal Pargavas, lacin, 320,
Sorghum, see Andropegon Sorghum,
Spinifex squarrosus, 20 ladian sand.bindey, 69,
Sgoal, QM~
ivoides, 595 see T
e ety B us:lul phnt on alkah Tands,

L ] toierucu of saliaity of, 6o,
s arabicus, 418, 437, 448, 449 4505 4514
s COFOMARTE 20Uy 4480

~———— = onientahs, au Indian sand-binder, 6g.
s pallidus, 418,

Staples, Or. Edward, g7,

Steasic acid iv lag, 394

Steel, Messts, Octavius — & Co,, 4134
Stephegyne parviflord, use of timber, J4o
Stergulia urens, use of imber, 340,

Stewart, Dr. 1. Lo, 99, 309

Stick tagy 277,

eeaeeey BT1Y5ES 0y 206,

e, tradé in 1899100, 157

Stocks, Df. J. Ex 395 399

Storey, Me. T, £, 347,

Stsumella Sagehari, 73.

Sulteda sullrutescens, §0; see Salt-wort,
s oy tolerance of Salinity of, 62,
e LFTCY 03, £ 5 $68 Salt-worly

183
Suaeda torreyana, tolerance of salinity of, 63,
Sugar-cane, diseases of, in Ueugﬂ. I
disease, for treats

ment of, g1.
————, gYOWD o usar (and, ¢41,
e, UMD Of, 1750
Suhaga, 3385 sce Borax,
Sulplude of assenie, 322 524 Hartal and Orpiment.
s TAEECUNY, 3305 340 5 324 Red mercusy,
Sulphss, 345.
Sulphur, 310, 338,
Sulphucous acid, for bleaching shellag, 3pg,
Sumiras, 335, see Copal,
Sunflgwer, S0, see Helianthus annuus,
Sunlight, action of, n bieaching shellac, 20g,
Supan. 38 ; sce Arcca Catechu,
Si 34, se# Calaphyll
J‘ufran.;m got,
Syamfira rice, grown ao usar land, 441,
Sycamore, 54, se¢ Platanus oricatulis,
Symplocos racemosa, 278, 303-
P N u:;o of, i preparing lag.

v theolia, use in lacndying, 304

T

Tachardia Lacca, 181
5P\, 1925 106,

Tahly, 323 324 337, 346 3 se# Dalbergia Sissgo,

Take Mohammad, 138,
Takran, usar land at, 436,
Tala, 3455 see Borassus Rabeliler,

Tamalan, any ; see Dalbergia Ofiveris
Tamariad, 230, 203, 301
Tamagisk, 263, 5¢¢ Tamarix gallica,
Tamarix articulata, planted on usar fand, 438,
mrmmeimrmmeemeres tria 0F, 08 unar fanid, 454,
awmamamen galllca, & Food o} Y26, 213, 263,
sty 3 Indian 530d-binder, 69,
s s, 11131 O, 01 w8 1309, 4GOL
< origntalie, use of timbar, 333, 346,
Tan from Gmmum Wallichiangm, 101,
Tarkhath 3
Taungthabyl, 2893 see Dalbergia Oliveri,
Teak, 3133 sce Telond grandis,
Tecoma undulsta, se of Gmber, 146
Tectona Rrandus, use of imber, 347,
-, 1000 of Yac, 313,
Teosinte {(Euchlena), tolerance of talinity of, 49, -
Terminalia Besierica, tha) of, o usar Jand, ¢%1.
e Chebula, andysis of green maswy

from, 36,

- 012l ofy o1 mar land, 461,



484

Terminalia Chebula, uss of, as 1 green manure, 34
e~ piuiculats, analysis of green manure
trom, 36,

e, us¢ of} a5 2 grecn manure, 34
e tomeatosa, & food of Jac, 213

» analysis of green maaure

from, 36.
mrren e, USE 0f, 2§ @ ECED MADUTE,
34

Tesha, a1, 433,

Thatyegyr, 269; see Eugenia,

Tralanalai, 343

Thala system of planting trees, 457,

Thanthelans 302 ; see Acacia Jatsia,

Thappa, 334«

Thasas, 334,

Theobald, Me. W, 267,

Thickri, 317

Thiclaviopsis ethaceticus, 73.

Thuss, 267 3 see Melanorrheea usitata.

‘Thowmpsen, Mr, 206,

‘Thomson, Mr., 244,

Thurston, Mt E., 237, 332, 346,

Thyliea, 171,

Tikh Sugar-cane, liability to disease of, 77,

T, 3735 se¢ Sesamum indicum,

=, Kala, 364 ; se¢e Guizotia abyssynica.

Tiba, see Linden,

Tilden, Mr., 97

Tilia europaca, see Linden.

Timbers ta dac tarsery, 343.

‘Tin, use of, tn lac wase, 311, 333, 335; 5¢¢ Panni
and ranga.

‘Tinea $p., inJunous to lac, 207,

Tianevelly, collection 10, 382

‘Tin-plating of brass vessels, 337,

Tinsa, 212 5 3¢¢ Qugeion dalbergiowdes,

Tippera, distases of Sugar-cane in, 87, go.

Tireman, M. H,, 384,

Timas, 252, 253, 256,

Tokhant, 324, 325.

Tor, 356, 357 ; see Cajanus mdicus

Tori, 107, 108 , sce Brassica Napus, tar. dichotoma.

seem-, mustard seed, percentages of mustard al o,

104

Teade ia 1a¢, (S5,

Treck, 133, 206,

“Tree-plantiog on usar soil, 433,

Trees, fecding lac, 310,

- injured by lac, 214

= pollarding of, for gtecn manure, 34.
Teichosghaztia Sacchary, 73

Tumtble, Me, 07,

Tritscum vulgace, analysis of Bran, 375
ot G110, 375+

Twhisch, Dry on laz, 333,

INDEX.

Ty 3465 sce Cedrela Toonas

T, 356, 357 3 see Cajanus indicus.

Turmenc, 325,

Turabull, Qr,, 235.

Turnips grown on alkali fands, So.

Turpentine, use of, 1n la¢ Ware. 317,

Tussock-grass, 59 ; see Sporobolus airoides.

., tolerance of alkaline saits, 65,

Common salt, €6,

Glauber salt, 66,

Salsoda, 65,

Tyloses, possible connection of, with disease of
Areca Catechu, 171,

U

Ukhra Sugar-cane, lability to disease of, 86+

Ulbricht, Professor R, 123+

Ulmus campestris, see Elm,

~—— integrifolia, 337,

Ults sarsom, 110, 112; se¢ Brassica campestns,
war. Sarson.

Ulzer, Dr. F., 305,

Undervorben, Dr. von, 294,

Upland barren land, 4155 see Usar.

trad, 3723 see Phaseolus radiatus,

Lzd, 372 see Phascolus radiatus,

Usar land, Jadigenous metheds of cultwation ofy

432

——~—in Narth-\Vestern Provinces and Oudhy
415

e, reclamation of, 431

—— solls, chemistry of, 427,

mmr—., physical character of, 425,

v

Valy 361 ; se¢ Dolichos Lablab,

Valdar, Mr. J. T, 38,

Van Beneden, 205,

Van Linschoten, §. H., on lac, 182, 265,
Varagu, 369; See Pavicum miliaceum,
Vari, 3693 se¢ Panicum miliaceuns,
Yarnga latiolia, a food of Jac, 218,
Varma, 321, 123,

Varnish for lac ware, 334,

Vatane, 372, 3733 sea Fisum sativum,
Vatica chinensis, a food of ac, 265
o Yaccifera, 213 ; £6¢ Shorea Taluras
Vauqueln, 383

Vegts 378, sea Plecocarpus Marsupium,
Vegssa, 338 , 3ce § tecocarpys M arupium,
Vengai, 378, 333, 3935 see Plecocarpus Marsupiutas

Tullp tree, fulerance cf sllnity ofy Beo

e a7, 378 3 3¢ Ptesocarpus Marsupiuids
Venna, 376 28 Perccarpus Massuplum,



INDEX,

P M.

5 3285 see P
Vennagasha, 378 see P P
Veppalai, 3463 sv¢ Holarhena antedyseaterica,
Vermuition, 333, 344, 338, 30,

e, dexived from % Vermiculys, 183,
Pilapetrmung, 3545 see Avachss by pogaa,
Vilmorin, M , 136,

Vilyatiopung, 3345 s¢¢ Arachis by pogaes.
Firtuls, 218, ses (hicheostachys anerea,

AL

Vitis anzomea, possivle tolerance of salingy of,

=— califpraied, possible toleance of salimty of,

11N
== vinifera, tolecance of salinty of, 5.
Vasleker, Or., 416, 420,
Vor Undervoslien, Dr., t34.

w

Wiace, Major-General R, 4520

Wal, 363 ; sez Dolichos Lablab,

Walafs naf (Prusaiah blue), 819, see Lajnard,
Walawt, tolerance of salinity of, 53.
Walsh, Me. . 1, 393,

Wardle, Sis Thomas, 351,

Warington, Professar, 4210

Watana, 372, 373 5¢¢ Pisum satvuny.
Water-pract cloth, made with Safflower oil, 412,
Wakt, Ds, George, 389, 390, 394, 407, 409,
~nme, 01 Afcidh Was Cloth, 303
e armaey 00 2 Plague in the Betelnut

paims, 129,

e e mne, 01 2, 381,

Wan Cloth, Afidy, 3030

v in 1aCs 204, 396, 3050

Weat, Do, Fa A F. oy 734
\Wheat, Austrahian method o testing And Improy-

tage 1t

th::edmao! new races 18 Australis, 19,
e Chiatictetistics of rusturesisting vasieties, 28,
—— flour, testing colout of, 25s
,memem, £TOWD 08 UsaF 1and, 443

e, Qualities important wn Indis, 17,

~msmen, fules f0r breeding ew vancties, 31,

emmanee, tchieme for & brzeding statwn v lodia, 28,
ey 664, 10 1bcae, 138,

e ficCeSS Of BEW VRTICHES Selected In Aystralias

22,
e, Bttertion of field testy (or, 13
-+ Taboratery tests far, 14
e —renmnen, oot {OF {04012, 18,
mener flour, festing strength of, 13,
(lﬁcmone» 35

3

3

48y
Waltehead, M €. €, 6,
i lead, 340, 317 29 355, 330, 3405 s Cane
bam:e‘a[k;i 1332 335 3395 3405 see Ca
P

. "
S Ry 4100
Williamsan, M R. M. 350,
Willams, My, 258,

WWalsan, €, #, H., on Tac trade of Bengal in 1831,
186,

ey M5, 434, 4350 4471454

Walstela, 2g9,

Winds, bot, desteuchive to Tac, 2424

Wat, Mc D. O, on Bublenma amabilis, 208,
Wood, Medley, Mr, J,, 98,

Woudside, Mr, 1. S , 260,

Wool dyed wah lac, 293, 302, 304,

Wrightia tinctoria, use of biber, 344, 347+

X
Kylem, 151,
Kytia dofabmformis, a food of tac, 313,
e analyss of gretn sanuse fr o
6

e, H15€ O, 85 3 greed map ure, 34,

Y

Yeanga, 378, see Pterocarpus Marsupons,
Teggr, 378 , sez Pleracacpus Marsupium,
Fegisa, 578, ses Prerocaspus Marsupron,
Farddard, 36+, 219, see Dalbergia culteata,
Findarkpyn (Dalbergia sp.), 270,

z

Zea Maye, 43, 30¢ Maize,
Zixyphus Juyuba, # food ofday, 2u, 134, 233, 33,

15, 343, 358, 359, 309, 33, 58S, see Baly,
e, planted o ysar land, 458,

s use of Umber, 347 ; i Ber,
- UmEWana, an lodian sand-binder, £
wmrims X3 lopyrus, 2 fo0d 6F lac, 08, 200, 21 3
250

et triad B2 sar fand, 461,
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