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SALE or RAW SILK ror Tee KASHMIR DARBAR.

Official Papers including Memoranda on the Sale by SIR GEORGE BIROWOOD, K.C.LE,
opinions of SIR THOMAS WARDLE, KT., and other experts consulied, etc.

The following papers on the subject of the sale of Kashmir silk INTRODUC-

n London afiord information which it seems likely may be of inter-
est tothose engaged in the silk trade. They are accordingly pub-
Lished for information The two Memoranda prepared by Sir George
Birdwood, K.C.LE, will be found to contan full details of the
sales as well as the opinions of the brokers, merchants, manufacturers
and special esperts who were consulted. It will be observed that in
his second Memorandum Sir George Birdwood espresses the opimiont
that given perfect reehng the prospect of Kashmir silk being sold at
a profit in Europe 1s decidedly hopeful.

Memorandum on sale of raw Sill. for the Kashuur Darbar,| KASHMIR
24th February 1896. SILK,

In July 1895, Mr. Waller Roper Lawrencs, C.LE, LCS, Sir Gearge
1rd W o0 l
brought, on behalf of the Kashmir Darbar, some samples of raw memoraz-
mulberry silk to this office for valuation, 1n the London market, )
Me. [now Sir] Thomas Wardle, of Leck, to whom the samyples sate
referred by the Secretary of State in Counail, reported most fasourably
on them, and his report was forwarded to the Government of India
for transmussion to the Kashmur Darbar, on the 5th of December

S. 1822,



The objects of THE AGRICULTURAL LEDGER are t—

(3) To provide information d with agricull with i ina
Iorm which will admit of its ready transfer to ledgers;

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

(3) To admit of the circulation, 1n convement form, of information on any subject

4 with lture or ic products to officials ar other persons
interested therein ;

(4) To securc 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 will
uniformly be given under the name and number of the Dictionary article
which they more especrally amplity, When the subject dealt with has not
been taken up in the Dictionary, the posttion it very possibly would occupy
in future issues of that work will be assigned to it,




Ledger. 3

for the Kashmir Darbar. Msl}l'i)te{r;y )
Bernacd, KLS.1,, Mr. Lawrence, Mr. Rose, the Technical Assistant RasuMIR
in the R and Stati: Dey here, and myse]f: when, for gie Searas
the reasons sct forth in Mr. Lawrence’s minute (Appendix B), the | memoran-

tender of the Messrs Henokell and Du Boigson was accepted.

The following table shows the ions put on the g
under 1ts three qualwies, by four experts, and the three firms who
tendered for 1t, m whole or 1n portions 1=

No. 1 Ne. 2 No 3
Quality, | Quatity. | Quahty. | Resarks

Experts Perh | PorB | Perdh

A e. Wardte . | 1056 | tos. 592,

2 Another silk manafactorer  »] 105, 3d, 95 8g 6d.

3. Aslkmerchant . . | o5 |Se3d. 706

85 6.

5 AMacclesfieldexpert . .| 15 |ios—1s, sos,
Tenderers—

t. Messrs, Worthington & Co, . - - 108, The _ firm

2. Messes, Mulner & Co, | azs6d, | - - paying att

3. Messrs Henckel 1, Du| 125 9d. | 105,04 | tos 0. dock

Boisson & Co. charges.

It wiil be seen that Messrs. Henckell, Du Bolsson & Co. not only
made the highest tender for the whole consignment, but that they
offered also to defray all the dock charges, which really raised therr
tender to 13, 115. and r1s. for the three qualities, respectively, There
can be no doubt, therefore, of the soundness, in every respect, of the
acceptance of their tender,

From aunexed statement of the sale account (Appendix C),.it will
be seen that the total sum reahsed forthe silk was  1,244% for z,r43D
CEqual fo Rourset the average price on the stock being about
pec B atanexchange 1ts 73d* per B It will be noticed from the
of 1s.2d. persupee © oy ment that the deduction for damaged silk
as determmed by “the dock examination and weightment,”

d to 8t (see A dix}; that 2B were used up as
samples ; and that Mr. Wardle reeeived 16B of No 1, z1id
of No. 2, and 12l of No. 3, or 493l altogether, on condition
that he prepared therewith effectne samples of woven silks for
the approaching exhibitons of silks and cabinet furniture st the
Bethnal Green Mascum (under the direction of the Lords of the
Commuttee of Council on Education) and of Indian products at

5. 1822,

Conf. 7yp- ,

(Cons. pp. 7,
vlfst:p
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for the Kashmir Darbar. " SILK ;
or the Kashmir Darbar, Mulberry.
Bernard, K.68.1, Mr. Lawrence, Mr. Rose, the Technical Assistant| Kasmmin
in the Revenue and Staustics Department here, and myself, when, for glrng(;"
the reasons sct forth in Mr. Lawrence's minute (Appendiz D), the m’Er‘n‘nm.'
.

tender of the Messrs. Henckell and Du Boisson was accepted.

The following table shows the valustions put on the consignment
under its three quabties, by four experts, and the three firms who
tendered for 1, in whole or in portions i~

No. 1 No. 2 No. 3
Quality | Quality. | Quality. | Rewaxs,
o
Esperts— Peep | Ferd | Pern
PowWardle, .« o] t0s6d | Tos Brood.
e e sk manufactorer o] 10s.3d. | 9 s
3 Asilk merchant Tl es T |8sade i
5 6d
4. A Macclesfield expert . s tos—n1s, s0s.
T Worthmgton & C
t. Messrs. Worthington & Co, « - — .
b N owe Miner & Con « o] 13m62] = 1o (| The . fim
2 Moy Mathcuers il waedl | woson | reloe | A =
Forsson & Co. e

Tt will be scen that Messrs. Henckell, Du Bofsson & Co. not onl
made the highest tender for the whole consignment, but that 1h¢§»
offered also to defray all the dock charges, which really raised thewr
tenderto 135, T1s. and 15 for the three qualities, respectively, There
can be no doubt, therefore, of the soundness, 10 every respect, of the
acceptance of their tender

From annexed statement of the sale account (Appendix C), 1t will
be seen that the total sum realised for the silk was 1,244l for 2.'“3‘2)

@ Equal to Rowrs-1

B at anexchange

1rs 7}d¥per® It
SFiee2d per rupee. 7447 p will be noticed from the

that the ded for d d silk
as determined by “the dock examination and ‘VEXL’}:mem”
amounted to 8L (sce Appendix), that 2 were uwsed up ;s
samples ; and that Mr. Wardle received 16B of No. 1, z21lp
of No. 2, and 12l of No. 3, or 493 altogether, on condm;“
that he prepared therewith effective samples of woven silks for
the approaching exhibitions of silks and cabinet furniture at the
Bethnal Green Museum (under the direction of the Lords of the
Commutee of Council on Education) and of Indian products o

S. 1822,

the aerage price on the stock being abogt

Conf, ’n-. 6,

Cony,
2,
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Sale of raw Silk

KASHMIR
SILK.
Sir Georps
Birdwood's
memoran-

um,

Conf, pp. &,
6.

-~

1895.  Mr. Wardle had in his report strongly advisedthat the stock
of raw silk retained by the Darbar, pending the results of
Mr. Wardle’s cxamuination of the samples drawn from it, should be
shipped direct to London, and sold here, instezd of being disposed of
inthe Calcutta market ; and Mr. Lawrance, concurring in this advice,
the Government of India were asked by telegraph onthe 23rd of
October 1895, tomnform the Kashmir Darbar that 1t was desirable that
the silk should at once be sent to London  On the 29th of Novem-
ber last Mr, R. Mukerjl, the Director of Senicnlture, Kashmir, wrote
10 me (see Appendix A) that, under the orders of the Darbar, sixtecn
cases of raw sk had been addressed to me for sale in London,
‘These cases I duly recened on the 28th of January this year, and
four of them were at once opened, and samples drawn from each, and
sent to varous brokers, merchants, and manufacturers, including
Mr. Thomas Wardle, who had undertsken to distribute samples of
the silk beyond the range of possible purchasers commanded by
myself. The sixteen cases contaned stk of three qualities, in the
following proportions :~—
No 1 qualty . . . . 9 bales,
No.z2 ., . . . . . 3w .
No.3 » . . . . e 4w
The tenders received were as follows t—
Tender 1.
Messes. Henckell, Du Bolsson & Co., 18, Laurence Pountney Lane
London, E.C., offered for the whole consignment, for—
s a
KY No. 1 quality . . . « 12 9 per pound,
No.z 4 . . . .« «10 9
No.3 w o . . . . P10 9,
Tender 2. .
Messra. Willlam Milner & Sans, Leck, offered for the whale of—
No. 1 quality « . 120 6. per pound.
Tender 3.
Messrs. Worthinglon & Co,, Leck, offered for the whole of—
No,3qualty . . o 105 per pound.
No offer for No. 2 quality other than that of Messrs. Henckell, Du
Bolsson & Co, was receised,
The above three tenders were discuseed at an informal mecting at
the India Ofce on the 24th of Februany last, between Sir Charles
S. 1822,
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. SILK :
for the Kashmir Darbar. Mulberry,
inform yon that the Accountant General at this Office has been in- msslvixngm
structed to forward to you a draft for 24 z5. in discharge of Messrs, )
Clowes’s account with you
APPENDICLS. Appendizes,
APPENDIX A,
From R. Mukerji, ESq, Divector of Sericulture, Knshmir, to Sir George Birdwood,
K.C.LLE., No, 55 5., dated 29th Norember 1895, -
T have the honour to state that, under order of the Jammu and
Kashmur State Council, I have forwarded to your address, through
Messrs, King, King & Co, of Bombay, 16 yn-lined boses of silk
thread for sale.
The enclosed list gives all the necessary information about the
silk 1n the boxes.
ERCLOSURE IN ABOVE.
Quality and Quantily of Raw Silk consigned fo Sir George Birdwood, Igggvlc;lﬁ!
A

K.CLE. the Indiz Ofice, Whuehatl, Londom, S. W\, lhrough
Messrs. King, King & Co, Bombay.

. Quantry
Quatity, m:‘f o tusurcd yalue, | Riwaaxy,
e, Wesght,
Maund Secr Chitack Tolas R oo
Net . . 1| omaw : on won 2607 9 3 At Rusper
. . 2 1611 2 i 5t zop 7 3 B
" .. 3 y70 ) 7 8 o 2,187 11 9
e . 7| meeo [T ot L7 0 6
w 8 [ nso 1 a P 2,056 9 ©
W e . s | 100 v u o 1319 3 6
w e 10 8u0 P oot nonis 6
e [T T o 3} L5013 6
.o ] onae : w L 1679 6 ©
st L[ e [oman [ s w 6 a4 |meon s
Cartledover , [ ., ' ,
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KASTMIR | Quality and quantity of Raw Silk consigned fo Siv Gearga  Bledwood,
Involes of K.C.LE, the India Ofice, Whitekall, Londont, S. ., through
Messrs. King, King & Co., Zombay~—continued.
Quannity,
Na of
Quatity. [ — losared valve, | Resarzs
v, Weight.
Maond Seer Chittack Tolas 2o p
Broaght forward) . - - . . "o
~ Nowa . 4 3,01y 3 En il i} 2,512 1) ¢ [ At Ry per
e 13| e 1o 8 wer 4 9|
" . 106 1,005 oa 5 1 L9
Total | Three 4934 s 10 L'} S99 15 2
No.s ., s | ww T Tt Lass n 8 At Riopet
et
... o ww| v o t st | vem s
, [ s Vo o ot ri%s 6 @
. . “ 5 w 3 u s 4 0
Total | Feur 98y l s 1] oo 419400 o
Granb Toras, | Sisteen 39,478 ] £ LR L] 4 5,307 ¢ &

Mr. Law.
rence’s
wiaate,

APPENDIX I

By the kind invitation of Sir George Blrdwood 1 attended st the
Indis Ofice to-day. The question of the prices offered for the
Kashmir silk was discussed in the presence of 8ir Charles Bernard,
§ir Qeorge Birdwood, Mr, Rose, and myself.

The prices offered by Messrs. Henckell, Du  Bofsson & Co, are
higher than those offered by Messrs, Milner & Sons, By $ir Georgo
Birdwood's calculation,—

Quoaluty,

Mesars. Henckell, Da Boisson & Co, offes for .
Mesars, Milrer & Sons . . . .

& 1Ran
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for the Kashmir Darbar.

SILK:
Mulberry

From the ptice point of view it is to the advantage of the Kashmir
State 10 accept the offer of Messrs, Henckell, Du Boisson & Co

The only doubt which arises ts whether 1t would be in the inter-
ests of the future of Kashmur silk to sell direct to manufacturers like
Messrs. Milner & Co.  The object of the Kashmur State 15 to adser-
tise the fact that good silk can be produced in Kashmir. I think
that merckants like Henckell, Du Boisson & Co., are just as likely
to push and advenise the Kashmir silk as manufacturers such as
Milner & Co. I also raised the questton whether Henckell and Du
Boisson, in the interests of their Bengal silk business, were trying to
get the Kashmir silk into therr hands in order (a) to extinguish a
rival industry, (3) to force it into the trade channel of Caleutta, Sir
George Birdwood who knows the firm well reassutes me on these
points, and he feels sure that Henckell & Co. are dond fide purchasers
who hope 10 make a handsome profit out of their purchase, and who
will, in the ordmary way of business, make Kashmur silk known to
the trade.

I therefore representing Kashmur as amicus curiee, think it would

be wise to accept the offer of Messrs. Henckell, Du Boisson & Co,

WALTER R. LAWRENCE,
The 24tk February 1896
APPENDIX C.

Statement of Sale Account, 16 Bales Kashmir Silk.

9 | Hales, Mo« quabty, nct weight 1,538 —

s d .
Meesrs Henckell & Co . .m s at 125, od 7S£6 83 4 ed
Messrs, Milner & Co, . atis6d | "3 2 8
Mr, Wardl P 4
Deduct damaged” . . z o
»w samples . . 4 o0
TortaL 1,258 @ 7% o 9

3 | Bales, No. 2 quality, net weight 464 —

Massrs, Henckell & Co.

Mr, Wardle

Dedu:l damaged .
o samples

oz,
. 440 o stios 9d.| 23610 o
. 'z 08

- 20
. o 8
ToTAL . 464 © 23610 ©
| S

Carned forward .

“ 1o 10 g

S. 1822,

KASHMIR
SILK.

winute.

Sale ageoun
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SILK :
l Sale of raw Silk
|

Mulberry.

KASUMIR ) Qualily and quantity of Raw Silk consigned to Sir George Birdwood,
Invotes of K.G.LE.,, tke India Offce, Whilehail, London, S. ., through
Messrs. King, King & Co., Bombay—~continued.

Quantite,
No. of
Quatity, Doxee, [esoted value, | Rewanxs
No of Weigh
skelos cight,
Maand, Seer Chittack. Tolas 2 o g,
Brought forward| ... -~ .
-~ Nowa . 4 7,019 1 E) i it 3,510 13 o [ AtR2y per
P 18 1,300 ERET] L veor 4 o | "
- o« 16 1,005 T 3 L I 1,395 13 o
Total | Three | 43m 5w + 3t Sa918 3
Nog , 5 4,120 5 "4 05 t6 ol At R0 ger
seer,
W . 6 | a0 1 on o ou 3 o
.o ol oL (Y] s on 1% 8 o
“ PN 1 519 - 17 [T 554 4 »
Total . Four 3.9% 5 ? 13 1 4150 o
Onavn Totas, {Siateen | 20,475 | 33 13 5 4 19307 4 6

APPENDIX D

By the kind invitation of §ir George Birdwood I attended at the
India Office to-day. The question of the prices offered for the
Rashmir silk was discussed in the presence of Sir Charles Bernard,
Sir George Blrdwood, Mr, Rose, and myself.

The prices offered by Messrs. Henckell, Du  Boisson & Co, are
higher than those offered by Messrs, Milnor & Sons, By 8ir Georgo
Birdwood's calculation,—

Qualuy.

Mesers, Henckell, Da Bolsson & Co, offer for .
Messrs. Milner & Sons . . . .




Ledger.

7

for the Kasbmir Darbar,

From the price point of view it is to the advantage of the Kashmir
State to accept the offer of Messrs. Henckell, Du Boisson & Co.

The only doubt which anses is whether 1t would be in the inter-
ests of the foture of Kashmir silk to sell direct to manufacturers like
Messres, Milner & Co. The object of the Kashmur State 1s to adser-
tise the fact that good smlk can be produced in Kashmir. I think
that merckants Wike Henckell, Du Boisson & Co., are just as lihely
to push and advertise the Kashmir silk as manufacturers such as
Milner & Co. I also rased the question whether Henckell and Du
Boisson, in the interests of their Bengal silk business, were trying to
get the Kashmir silk into thewr hands m order (a) to extinguish a
nwval industry, (8) to force it into the trade channel of Calcutta, §ir
George Birdwood who knows the firm well reassures me on these
points, and he feels sure that Henckell & Co are dond fide purchasers
who hope to make a handsome profit out of their purchase, and who
will, in the ordinary way of business, make Kashmur silk known to
the trade.

I therefore representing Kashmur as amicus curiz, think it would
be wise to accept the offer of Messrs. Henckell, Du Boisson & Co.

WALTER R. LAWRENCE,
The 241h February 1896.

APPINDIX €,

Statement of Sale Account, 16 Bales Kashmir Silk.

9 | Bales, No. 1 quality, ast neight 1,353 —

oz,
Messes Henckell & Co o 1 234 6 atizs.od | 786
Messrs. Milner & Co. . o atmsbal T3

M Wardle a1 a8
Deduct damaged . . 2 o
w samples . . o 010
ToTaL . 1258 o
25 79 o o

3 | Bales, No. 5 quabty, net weight 4648 —

Massrs, Henckell&co. .

Mr, Ware .

Deduc;danged P 20
mples P o 8

oz,
440 o atronod| 23610 o
21 8

ToTAL + 463 o

23610 o
Carned forvard . 1% 10 3

SILK :
Mulberry.

KASHMlR

Mr,
[
mipute.

Sale account,
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Mutbery. i Sale of raw Silkc
SN
b 4rrryprxe,
Sale aceount,] Stalement of Sale Account, 16 Bales Kashmir Silk—comd.
T d d.
Droughtforward .| .. st s
4 | Bales, No. 3 quality, net weight 4240 —

o;
Messes, Hengk:ll&Ca . 394 o atros.od. [ 21248 o

Messrs \Whittles & Co o atios 210 ©
Messrs, Wouhmglnn& Co’ s o at8s, 3d, a1 3
AMr, Way . - . 12 o
Deduet damu’:d . 40
o samples . . . to
—_—
Totar . 411 o M7 9 3

H244 0 o

APPENDIX D,

From Messtrs Henckell, Du Boisson & Co, o Sir G. C. M, Birdweod, K.C.LE., elo.,
dated £th Aareh 1896

We thank jou for your favoursof the zgth ultimo, We enclose

herewtth dock werght account. showing net werght . 2,0630—
B oz,
Sorting account showing 29 12 stamned,
n » ”» 9 o damaged and cut.
—
fnall . o 3832 wnsound

On which lhc ollosance is assessed at . . e &

Net weight tobe paidfor  « <« . o . .2085D

The damage has been assessed in the customary way, that is, no
a)lowance is made in the price, but a deduction §s made from the
weight,

We annex account of the sk, including the samples received from
you, showing total salve, 1,236/ 62 34, agmunst which we have
already jaid you Bscl and we now enclose cheque for 3862 6+, 3d.
in settlement of the balance,

Turther testings glve the range of No. ¢ quality as 11 %o 17 denicrs,
No., 2,14 to 29 denlers, and No, 3, 1810 37 deniess. Ensidently
much mere supenision of the rechng is reqeired,

S. 1822,
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SILK :
for the Kashmir Darbar, Mulberry.
EACLOSURE 11X AFOVE. KASRMIR
Aceount of 16 Cases Kashmir Silk, *
D B
9 Bales, r\n.u quality, net 4 & d.[Sateaccount.
weight . nas
Ucduct for dimage o 1

— 2332t 125 Od. per B « 786 09
nun, Now 2 quald iy, vt
. A
Mnd lwange . 2
— q393tl0s.0d.per D . 233519 3
anal-s. hm 3 quality, net
verght 387
Dedact for dxmz:c . 4
—— S3attosodiper® . 20517 3
Add smples—

4th Febraary, Na 1. 1B 6ozs at t2s, od,

s 2l e 2 . - . o017 6
03. 2/3, 215 at 105 e e 116
33th Tebruary, No. 3, 1B at 133, . .. 6to o

£1,236 6 3

T.NCLOSURE 2 IN ABOVE.
Messrs Henckell, Du Bolsson & Co.
London and India Docks Joint Commuttee,
Copy of Damage Account, 2nd March 1896,
16 Bales Kashmir Raw Silk, Land Carniage, February 1896.

No. No. B o,

. { Staned 3 4 Stained -
L uts 4 3 o Damaged.
2 Stained o 8 uts.

3 Sound. s Sound.

7 Do. 16 T 4 Stained.

8 Do. 5 7 8 Do.

9 Do. 6 { 6 4 Do.
10 Do. 2 12 Damaged.
1 Do. 3 6 o  Stamped,
12 Do. T 4 Cuts,

14 2 Stained,

J. ROMBELLS, I‘armmn
1. BUDD, Warehouse Keeper.

S, 18
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FASERR ENCLOSURE 3 IN ABOVE.
Re-welght London and India Docks Joint Committee.
aecouat,

e,

n’;‘".'j sir
Wardte's
report,

Re-weight Account, zgth February 18g6.
16 Bales Kashmir Silk, Henckell, Du Bolsson & Co., 29th February
1896, Land Carrage, 27th February 1896.

No, Weight, Tare, etc. Neth
Cwt. qrs. B (201, draft.

3 3 3 4 8 5 195

2 t 1 2 12 . 165

3 103 s 13 177

7 b ° 8 . 108

8 1 z 3 17 .. 166

9 o 3 27 o 106
o o 3 2 o 3 83
1] o 3 3 B 5 100
2 11 e (L 135

4 13 a3 203

13 [} [E I 141
16 o 3 5 4 3 86

s e

5 } o 3 16 4 . 97

[ o 3 26 35 108

1 f F s 4 1“0
4 ° + 2 (PR 45

J. BUDD.

APPENDIX T
Report on Karhmir Raw ik by Mr. Thomas Wardle, F.08, President of the Stk
Asseciation of Great Britoln and Ireland—dated LceX, stafordshire, the 15th

Ocrfoder 2453,
1 have carefully examined the samples of Kashmir silk on which

you requested me to report in your lettec of the 11th July. Lhave
conducted the inquiry on the basis of my examinations of the sarious
colonnl sitks on which Inas requested to report in 1836 by the Rayal
Commission of the Colonial and Indian Exhibition. A reference to
that report wilt be found useful for the purpose of comparison.

1 have consulted seversl cxperts on whose judgment I csn rely
as 10 the commercial value of the tamples {rom two points of view ;
one, that of merchants and silk brokers, the other of manufactorers,
In add.tion, 1 give my ownesumate of the value.

The mercharts and silk brokers who supply the manufscturer of
course require their profit, and raterslly estimate the value atless
than the manufacturer, who has to pay that profit, On this point,

with partizular reference 10 the problem of the successful develops
mert ¢f sencultere in Kasheir, I will say a few words fosther on.,

S, 1822,
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RASHMIR
Cocaons, SILK.
T have not had the advantage of examining the cocoons from Mrh[llgglvzisllr
which these samples of silk were obtained, but, judging from the |Wardie'sres

latter, I am of opinion that the silk is not that ofthe desi (4. e,
« country " Bombyx furtunatus) or the Madrasi worm (Bombyx
creesi) of Bengal, but probably of the mulberry worm (Bombyx
Mori) of Europe, a univoltine species, presumably from one or more of
the cultivated races of Italy, or France, or both; and as it is the species
which yields the sk of commerce of France, Italy, China, and Japan,
itis, I think, admirably suited to Kashmir, and on the whole supe-
rior to the abovementioned multivoltine species of Bengal.

As no cocoons have been sent with the samples of raw silk and
waste 1 have received for examination, I have not been able to give
the particulars of the first six denominations in the following table,
which is based on that I devised for my aforesaid Report on Silks at
the Colonial and Indian Exhibition,

Samples examined.

‘The nine examples of Kashmir sitk received are of the following
states and qualities.

Two samples, Nos. 1 and 2, of silk waste accompany the seven
hanks of raw sikk. One 1s made up as the ordinary chassum of
Bengal, the other as ordinary silk waste,

The seven samples of raw silk (Nos. 3 to ) consist of—

One skein of 1st quality white gum.

» ”» ” s yellow gum,
P 2nd ”
” ”» 3rd ”

» o 4th o, "
1 skein from very poor cocoons,
» »  double cocoons.

The reclable thread of the cocoon is composed of two cylindrical
fibres, each termed in France “brn.” They are simultaneously sen-
posited by the silkworm from orifices on each side of its head, and are
termed in France “bave.” They consist of a homogeneous snbstance
termed fibroin; they are svrounded and cemented together by a

substance resembling gelatine or gum, named in chemistry “ sencin” or

S. 1822,
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RAsnum ENCLOSURE 3 IN ABOVE,
Re-welght London and India Docks Joint Committee.
sccount, N
Re-weight Account, 29th Februafy 1896.

16 Bales Kashmir Sitk, Henckell, Du Boisson & Co., 2gth February
1896, Land Carriage, 27th February 1896.

No. [ Wesght, j Tare, etc. Neth
Cwt. qrs, B l201, drate.

] 1 3 4 8 s 195
3 [ 1z 165
3 t 3 14 12 77
7 1 o 1 8 108
8 [ .32 166
9 o 3 27 8 106
10 o 3 2 o 83
3] o 3 8 100
I} 11 o 12 135
4 3 =22 a3
15 1 ) 12 » (YE]
16 | o 3 5 4 3
s | o 3 - o7
6 | o 3 6 3 s 108
" 15 140
" o 1 7o [ 45

_SWEENEY.
J. BUDD.

APPENDIX I
Report an Kashmir Baw 8ilk by Mr.Thomas Wardle, F.O.8, Prestdent of ena stin

Mr_lnow Ste
Jhomas Assnciation of Great Biritatn ond Treland—~dated Leek, Staffordshire, the 14th

‘;’:;0‘;:.‘ October 1995

I have carcfully examined the samples of Kashmir silk on which
you requested me to seport in youe letter of the rath July, 1have
condacted the inquiry on the basis of my cxaminstions of the varions
colomal slks on which Inas requested to report in 1886 by the Royal
Commission of the Colonial and Indian Exhibition. A reference to
that report will be foand useful for the purpose of companson.

1 have consulted severs] experts on whose judgment I can rely
a8 to the commercal value of the samples from two points of view ;
one, that of merchants and silk brokers, the other of manufactorers
In addition, 1 give my own esimate of the value,

The merchants and silk brokers who supply the mannfacturer of
course require their profit, and raturslly estimate the value atless
than the manefacterer, who has to pay that profit, On this point,
with pantizu'sr reference to the problem of the successful deselop-
rrent of sencu’tere [a Kashanir, I will say a few words farther on.

S. 1822,
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T e D  SILk:
for the Kashmir Darbar, M&“:zn,y’
RASHM]
Cocaons, Sk
I have not hsd the sadvantage of examining the cocoons from ”"iﬂf,',“..“’"'
which these samples of silk were obtamned, but, judging from the \v-;glre"::-e-

latter, T am of opinion that the silk is not that ofthe desi (1 e,
“couniry * Bombyx furtunatus) or the Madresi worm (Bombyx
ereesi} of Bengal, but probadly of the mulberry worm (Bombyx
Mori) of Europe, 8 umvoltine specics, presumably from one or more of
the cultivsted races of Italy, or France, or both; and as it is the species
which jields the silk of commerce of France, Italy, Ching, and Japan,
itis, T think, 2dmirably suited to Kashour, and on the whole supe-
rior 10 the abovementoned maltivoltine species of Bengal.

As no cocoons have been sent with the samples of raw silk and
waste 1 have received for examnation, I have not been able to give
the particolars of the first six denominationsin the following table,
which is based on that I devised for my aforesaid Report on Silks a1
the Colomal and Indian Exhibion,

SEmples examned.

The nine examples of Kashmir silk received are of the following
states and qualtties.

Two samples, Nos. 1 and z, of silk waste accompany the seven
hanks of raw silk. One 15 made up as the ordinary chassum of
Bengal, the other as ordinary silk waste.

The seven samples of raw silk (Nos. 3 10 ¢) consist of—s

One skein of 1st qualty white gum.

w w o »n yellowgum,
» ” 2nd ”
w owo3d "
»n » 4h ”»

» skein from very poor cocoons,
» »  double cocoons,

The reclable thread of the cocoon is composed of two cylindriea
fibres, each termed 1n France “brin.” They are simulmncously SCTi~
posited by the sitkworm from onfices on each side of its head, and are
termed 1n France “bave.” They consist of a homogeneous substance
termed fibroin; they are svrrounded and cemented together by g

substance resembling gelatne or gum, named n chemistry ¢ sericin or

S, 1822,
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RASHMIR | silk gelaune, techmieally fermed in Ingland “gum,” and in France
Reportor | Srée. This gum consttutes sbout 25 o 33 per cent. of the total weight,
(FoRecondl | ondd s easily dissolved and removed by boilng soap solution, pre-

¥i0us Yo the silk being dyed.
The statement on pages 13 and t4 gises all the leading pasticulars
of my examipation of the above nine examples in & tabular form.

Report of the Lyons Condutioning House.

1 scnt the samples so the Lyons Conduioning House, with a sequest
that they would be so good as to0 give the Government of India an
opinion on the sitk, both as to its value and to its properties

1 enclose the condimoning notes, which show results which may be
taken as closely approumate to my own Jusi They have not
reported on the values of the samples.  However, the valucs I send may
be regarded as accurate, as I have taken great pains to check them.
Since T valued them the prices stated 1n my table may be safely placed
about gto 10 per cent. higher, owing 10 & recent rise in the raw silk
markets i Fngland and France which, owing to a greatly tncreased
demand, will probably be maintained for some ume yet,

S. 1822,
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M?:‘(b;:ri'y- Sale of raw Silk

Ké«!SLHKn‘(m silk gelatine, technically termed in England “gum,” and in France
Fepertor 1278 This gum constitutes about 25 to 33 per cent, of the total weight,
m{,‘}g;%‘;‘;‘:{;_ and 15 easily dissolved and removed by boing 1 soap solution, pre-

vious to the silk being dyed.
The statement on pages 13 and 14 gives all the leading particulars
of my examination of the above nine examples in a tabular form.

Report of the Lyons Conditioning House,
I sent the samples to the Lyons Condstioning House, with a request
that they would be so good as to give the Government of India an
opinion on the silk, both as to its value and to its properties.
1 enclose the conditiomng notes, whichshow results which may be .
taken as closely approximate to my own conclusions. They have nog
reported on the values of the samples. However, the values I send may
be regarded as accurate, as I have taken great pains to check them,
Since I valued them the prices stated in my table may be safely placed
about 5to 1o per cent, higher, owing to a Tecent sise in the raw silk
markets 1 England and France which, owing to a greatly increased
demand, will probably be maintained for some time yer,

8, 1822,
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3 SILK:
for the Kashmir Darbar Mulberry.
Décret dn 25 Juin 1856. RASHMIR
Condition Publique des Soies, Laines et Cotons. Report of
Lyons condi-
Bureau de Titrage- tioning house,

Ne d't;rdxc, 1607, Lyon, le 26 Scptembre 189s.
Echantilon, 1st quality, skein yellow.
Déposé par M, Association Anglaise.

TITRE.
Observations.
Fotcentrg, | & denfers,
065 1224
065 12724
o5 1224
065 12 24
070 1318
o'70 1318
o'70 1318
070 1318
070 138
Elasticité, | Ténacité, | Tors, | Filage. o70 -
wr | 35 G oo 1318
N © 070 1318
" - 070 13118
- 5 70 1318
z 55
960 180 76
Titre ordinaire sur soo mitres o . . ., © 685 12°91
Podsconditionné « . ., . 967
Titre conditionné sur 500 métres o . . . s 639 T’w‘
Ancien ttre sur 476'{0"1‘"3"5 ot oo 1229
conditionné . e e . 12734

Droit de titrage, Fes 2.

S. 1822,
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for the Kashmir Darbar MUSI{JLE,:I'Y

Décret du 25 Juin 1856, KASUMIR

Cond:tion Publique des Sotes, Latnes ct Cotons, Report of
Bureau de Titrage. e Sones:

N d‘o.rdrc, 1607. Lyon, le 26 Septembre 1895,
Echanullon, 1st quality, shein yellow.
Déposé par M, Association Anglaise.

Observations.
ety | €n deniers,
b5 122y
o065 12°24
063 12°24
065 1224
oo 1318
i o'70 318
o70 1348
o070 1348
070 1348
Elasticité | Ténaoité, | Tors. Filage. o0 .
20% 35 G o70 1318
21 40 o'70 38
22 45 o7o 1318
23 50 o070 348
z 55

960 | 180775 |
Titre ordinaire sur So0 mitres o« . . ., o685 T2°g1

Pouds conditionné  + . . o P 067
Titre conditionné sur 500 métres .+ . . . . o659 1207
. ordinaire « 4+ . . . . e

Dsoit de titrage, Fes 2.
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SILK :
Mulberry) Sale of raw Silk
XS Décret du 25 Juin 1856,

Condition Publique des Soies; Laines et Cotons.

. . Report of
‘l;yonl; [ l‘:mdl. -
onlng house. Bureau de Titrage. N
N° d'ordre, 1606. Lyon, le 26 Septembre 1895.
Echantillon, 1st quality, skein white.
Déposé par M, Association Anglaise.
Titre.
Observations,
R CeEiang | en deaiers,
060 g
o'6o F3%-")
0'6o 11729
060 w2y
0'6o 1129,
060
6o
o5
— 063
{Elasticité, | Ténacité.| Tors Filage. ‘ 065
o6,
20% s0mn 5
. ofs
20 35
o70
21 40
©70
21 45
o'70
22 so
o7
1025 192 05
Titre ordinaue sur Soo midtres o . . o'y 12°05
Podsconditionné .+ 4 & o 1026
Titre conditionnd sur Soo métres .« o o641 12°07
ordinalre o« . o O way
Ancien titre sur 476= .
conditionné . . . . 14y

S, 1822,
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Ledger,

for the Kastmie Darhar, Mﬁ‘llsfr;y
Décret du 25 Juin 1836, Kagiuix
Condition Pehlique dos Seles, Lines et Cetons, Rerartef
Beresn de Titrsge. m&gﬁa‘:
N? dierdre, 1508, Lyon, lo26 Septembre 1893,
Echartllon, :nd quslty, skein yellow,
Dépasé par M, Associstion anglaise.
; Tites.
Observateons,
fen Frames| en demiers
R 075 we:
1 035 w2
oS 1376
oS 1506
, L ew | s
| o8 15708
‘ o'85 16°00
i oS3 1500
oS 16'00
IEL\:ﬁdu_. Témete, | Tors | Diage. ofs Lo
20%e 50 G ' o'g0 16'94
n 55 o 1694
o P B 1604
. o Y 1694
o4 70 'l o'go 164
|
1760 2378
Titre ordinarre sur So0 mitres .+« . oS4 15 8t
Poidscondtionné . o . » 1265
Titre conditionné sut 500 métres PR o843 | t5'S7
Ancien titre sur 476% {ordmmz o c 1598
condtiomné + « .. 1510
Droit de Litrage, I 2.

S. 1822.
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KASHMIR Décret du z5 Juin 1856.

Report of, Condition Publique des Soies, Laines et Cotons.

Lyons eondi-
tioning house. Burean de Titrage.

N° d'ordre, 1609, Lyon, le 26 Septembre 1895.

Echantillon, 3rd quality, skein yellow.
Déposé par M, Association Anglaise

TiTRrE
Observations. ——
engrammes o demers,
1"o0 1883
100 1883
i 1oy 1977
] 1977
| 105 1977
i, 1es 1977
o5 1977
l 108 1977
Fiastiote.] Tenacrs, I Tors | Filage re 27!
1"10 2071
20fe 75 G** 110 2077t
Y] 80 10 2071
. 85 110 2071
22 00 [ 21765
23 95 1§ 2165
Titee ordinaire sue 500 mitres o . . . . 1073 g0°20
Poida conditionné o . . - . PN 16°20
Titee conditionnd sur Soo métres . . . . 108
ordinare + o« s . 4 4 .
Avcics titre aur 476+ {mdmn"‘ o

Drott de titcage, T 2.

S. 1822,
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for the Kashmir Darbar. M\sx{tl;é{rry
Décret du 25 Juin 1856, RASHMIR
Condition Publique des Soies, Laines et Cotons.
Bureau de Titrage. ‘é{“}g; gondis
Ne d'ordre, 1610. Lyon, le 26 Septembre 1895
Echantillon, 4th quality, skein yellow,
Déposé par M, Association Anglaise,
TiTRE.
Observations.
eremng. || en deniers.
140 2636
140 26 36
t4s 2730
€45 27'30
145 27 30
[ 2824°
150 2824
1ss 29°19
155 2919
Elasticité, | Ténacité \ Tots. \ Filage. 1 Ve .
20% . 60 o1
21 (347 1 60 30713
2 ™ 16 stor
23 125 165 3oz
24 130 1°70 3z ot
v 3201
70 3z ot
’ 2640 497" 10
Titre ordinamre sur 500 métres . . . . 1552 29 24
Poids conditionné P ) 26'52
Titre conditionug sur Soomdtres o+ .« 156 29 37
ordinawe e e e e e 2752
Ancen titre sur 4767 {:oudmanne T 2796

Drost de titrage, F* 2.

S. 1822,
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Mﬁllll)'eli‘ry Sale of raw Silk
RasHAIR Décret du 25 Juin 1856.
lylgsgu::nadfl- Condition Publique des Sou?s, Laines et Cotons.
tionjog house. | Bureau de Titrage.
Ne d'ordre, 1612, Lyon, le 26 Septembre 1895.
Echantillon, Silk, very poor cocoons.
Déposé par M, Association Anglaise,
TITRE.
Observations,
g | en deniers,
130 2448
1’70 3201
r75 3295
175 1295
180 2359
18 3389
185 3483
195 3672
Elasticitd, | Ténacité, | Tors, | Filage 300 3766
o0 3766
19% tooGmes o5 2560
20 105 210 29'54
20 1no 2 35' e
21 115 - 24 13
23 20 R 2'05 ) 5555
375 7062
385 7250
3740 -| 70473
Titre ordinakce sursoomébres o o 4 . s 320 vz
Poids conditionné o . PR . . arst .
Titre conditionnésur scométies o o & e 2'206 4754

. “Qordinare « . 4 e« & o 3043
Ancien titre sur 47¢m

conditionzd  « . ¢ e & . 3954
Drot de bitrage,F 2,

S. 1822,
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: SILK:
for the Kaskmir Darbar, Mlllbcrry.
_—

Décret du 23 Juin 1856, Kglsexkv‘xm

Condition I'ublique des Soies, Laines et Cotons. Report of
Lyons condl.
Bureau de Titrage. _ |Honing houss,

Ned'ordre, 1611, Lyon, le 26 Septembre 1895,
Echantillon, Silk from double cocoons.
Déposé par M, Association Anglaise. 3
TiTRE.

Observations.

en grammes

en deaiars,

et centig,
430 So'gy
s o7y
540 101Gy
545 113705
7 13370
720 | 13550
9'05 1704y
I
|Elasticité. } Ténacite, | Tors. Filage.
10% 200 G=*
12 260
14 Joo
.
16 310
18 400
420 832 3§
Titre ordinaire sur 500 mitees ., ., . 6314 1390 |
Podscondtionné &+ 4 . 4 ., 4440 —
—— —— |
Titre conditionné sur 500 métres o . 6342 Yy
ordipaiee. . . ., L. PP
Ancien titre sur 476 1319
conditionné . . . ., | sty
Droit de titrage, e 2.

S. 1834
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EASHMIR
. S‘E"-K- Remarks.
r. Cnow Si
Jﬂ{é&; - The result of this examination convinces me that the silk of
Tebort, Kashmir is of as high a quality physically as any silk from any other

part of the world, and that an 1faportant future 1s in store for Kashmir
in a greatly extended sencultaral output. Judging from these exam-
ples I am more than satisfied with the absolute swtability of Kashmir,
n a climatic sense, for the production of silk of superior strength,
roundness of fibre, and freedom from structural defects.

Improved Reeling!

1t 1 may venture to mention a few necessary conditions and pre-
cautions, I would like to say that greater attention must be paid to
the reeling of the cocoons. The samples point to the Decessity for an
improvement in the regulartity of size in the structural condition of the
multiple thread of raw silk by better reeling. This can easily be done
by selecting the best form of tavelette, and mare highly skilled cocoon
sorters and reclers. The number of baves in each thread is too variable,
the finer baves being at times reeled together instedd of being reeled
with coarser baves.

Healthy Surroundings,

The commercial value of the silk wonld be greatly enhanced by
healthier di of ducti Greater cl greater size
greater regulanty of fibre, and greater freedom from duvet would
thereby be attaned, and these must be recognised as first require~

memns of success, Healthy surround and good lation 1n the
breed ies are the pred di of such

4
success, and therefore of imp P
The quality, although respectively good in the various grades, 1s
not equal to filature Cantons, filature Japans, or Italians. -
Attention to all these points would soon render it unnecessary for
Europe to depend so largely upon supplies from the further East.

Caprtal and Secursty of Contract.

4

1 may be Iling outside my i ions, but I am
to add that, as Bntish capital will be re quired to fully develop the silk-
producing resources of Kashmir, two things are, in my opinion,
TICCessary.

S. 1822.
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© Mulbers

First, that there should be absolute security of contract in Kash- KAgxnum

mir, and, second, that the Government should, in order to encourage M ¢ LK‘S
N -

the application of such caputal, joun in any attempt to produce sifk on &hfﬁﬁl

a large seale, providing some capital, and participating in the profit Tepari.

or in some equiralent way.

Shipraent direct.

1 also feel sure that, if the stk could be shipped direct to London
and there placed on the market through the brokers, avaiding Bombay
and Calcutta altogether, the chances of profit would be materially
enhanced. This more simple mode of transfer would greatly simplify

matters, and (would place the reeler much nearer tothe consumer, |-

and wonld reduce the number of profits before the silk gets into the
consumer’s hands, as is now unfortunately the case with our imports
from Bengal, China, and Japan.

My visit to Bengal

1t may be remembered that i 1886, at the mstance of Mr. (now
Sir) Edward C. Buck, I visited India, and reported on Benga] seti
culture [ enclosea copy of my report. The two principal causes which
had led to a decline of serrculture there were bad reeling and an excessive
mortality of the silkworms. I found that not less than 60 per cent.
of the silkworms died of disease. I recommended the Government
of India to send some competent person to France and Italy, and
there to study at the Government sericultural laboratones of
Montpelier and Padua all that related to the growth of the mulberry
and the proper reaning of the silkworms, 8Ir E. C. Buck selected
a young natve, Mr. Nitya Gopal Muketji, and sent hum ont as T hag
suggested. He was away about two years, and completed his studies
by several months' most ad study in M Pasteur's
laboratory in Paris of silkworm diseases and their prevention.

When Golonel Parry Nisbit was appointed to Kashmir he very
kindly obtained for me a good deal of information about senculture
there, and I suggested that Mr, Mukerji, who had beennstalled 1n 5

\| lab 'y at Beth should be sent over to Kashmir

and instal & laboratory there.

8. 1822,
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Mitbersy. Sale of raw Silk
’“s“.‘&’ " Figured Brocades from Kaskmir Sik,

Mx_i_.h[ur;g:vglf This has, I believe, been done, because afterwards I received
Wardles | letter from Mr. R. Mukerji, Director of Sericulture of Srinagar,

Conf. belove,

Report of
Megsrs Wa
ner and Sons,

Kashmur, informing the that he was sending some Kashmir sik for
the Exhibition at Stafford House, London, in May 1893, I had the
silk thrown, djed, and woven for that Exzhibition. The manu-
factured silk was a kind of furniture brocade, and attracted con-
siderable attentton, I had the honour of showing it to the Queen,
who was very much interested with it. It wasalso seen by the
Prince of Wales and most of the other members of the Royal family.
The sk was woven by Messrs. Warner and Sons of Spitalfields and
Braintree, who reported on it in a letter of which I enclose 2 copy
See Appendix I, '

I also send herewith for inspection the piece of this figured bro-
cade, all of which, or, at least, half of 1t, I should like to have re-
turned when done with, as it 1s the first specimen of Kashmir silk
dyed and woven in England.

Messrs. Warner mformed me they would be glad to take all the
silk that could be sent from Kashmir for some time if their sug-
gestions were carried out.

1 thought it well to add the above to my report, which, if con-
sidered superfluous, will be taken as showing the intense interest
1 have taken for several years past in the founding of & sericultural
industry in Kashmir for the European markets,

Trom Messra, Warner and Sons, 8 Newgate Streef, Landon, £0 Thomas
Wardle, Esq,,—dated the 221 May 1894,
APPENDIX L

e are glad to inform you that the Kashmir silk which we wove
into a small piece of goods at our factory in Spitalfields scems to us
to be the best we have ever seen from Indis; 1t is very strong,
and very bright when dyed,

The sample was coarse in size, which might arise from having
100 many cocoons used in the reeling ; but,1f it could be obtained
finer in size, its market price would be about equal to that of Chira
sitk, and it could then be brought in general usc. Otherwise it
would only be useful 1 certain fabrics, such as tapestry,

It gives us much pleasure to be able to report so favourably on a
product of our Indian Empire.

S. 1822,
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APPENDIX II. KASHMIR
SILK,
From Walter R, Lawrerce, Esq, 22, stoane Gardens, London, 8. T, dated the | pamarks by
TtA Norember 1891, Mr, Laws
rence.

1 have the honour to acknowledge the receipt of your letter
No. 1612, R, S., of yesterday. Mr. Wardle is correet in supposing
that the silk is that of the Bombyx Moriof Europe, 2 univoltine
specics, and his general remarks  are, for the most part, applicable to
the condition of sericulture in Kashmir,

Practically, Kashmir is at present only working at one twenty-
fourth of its full power. The ralley 1s crowded with mulberry trees,
but, owming to the difficulty of supervision, and to doubts as to the
cxpediency of spendng money on a scheme controlled by an
amateur hike myself, Thave insisted on confimng our efforts toa
scheme which was self-supporting. Hence we did not attempt to

di it for imp: d reeling, nor have we spent money
on “magnaneries,” An Italan expert, Signor M. Bassi, now em.
ployed in wine making, accompanied me on spections, and was of
opinion that the crection of magnaneries was not necessary,and held
that the ordinary Kashmir cottage, easly ventilated and eastly
warmed, was admirably suited to the reanng of silk worms,

If, however, improved reeling apphances and special magnaneries
are introduced, they should only be introduced by European capital,
and under the supervision of European cxperts The Kashmir State
could mnever control operations on the scale which they will quickly
attain of capital were forthcomng., The important factor n the
future of senculture i Kashmur s the presence of & large number
of Kashmins known as Airm-kash or “worm destroyers,” who
h gl d d the busi) of rearing silkworms and who
only required skilled supervision.  The local agency 1s present, all
that 15 required is capital and European experts.

The next point in Mr. Wardle's remarks refers to *‘ capital and
secunty of conteact.”” Secunty of contract 1s no doubt necessary, but
I would urge that the Government should not join 1n the business.
I would suggest that the Kashmir State should be asked to lease the
night of collecting mulberry leaves, and to lease sufficient ground for
the purpose of erecting filatures, and if need be, of magnaneres.
The one objecticn which the Darbar has aganst European capital
bewng introduced is that the capitalist would find fault with the legal
institutions of the country and would seek the junsdicton of the

S. 1822,
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Resident. If it were clearly stated that in all suits arising out of the
business of sertculture the lessee would be subject to the jurisdiction
of the Kashmir Courts, I believe that His Highness the Maharaja
would consent,

I am strongly in favour of direct shipment, The Kashmir State
will feel secure of fair treatment of 1ts suk is sold under the “wmgis”
of the India Office, ofiictal or unofficial, It is somewhat netvous
on this powmt, as an experiment i selling shawls 1n Paris some years
ago was & signal failure. Another reason, perhaps fanciful, 15 that
efforts have been made from time to tune to bring Kashmir silk
under the contro} of French houses.

I need not dwell on the importance of making some use of
Kashmur's wealth of mulberry trees, nor on the advantages which
would acerue to the labouring classes, to the peasants who regard
sericulture as a cottage industry, and to the State, I should add
that at present there are four. Eurepeans carrying on business in
Kashmur without hindrance and without friction.

APPENDIX F (3).

From Thomas Whittle, Esq., H. E. W., Zeek, Staffordshire, 1o Sir Georgo
Birdwocd, K<CJ. E ;~qated the 115 Dareh 1896,

Enclosed 1 beg to hand you cheque value 2/ sox, in payment of
the 5B sample of raw silk sent to me by Mr. Thomas Wardle of
thistown, 2/ was the third quality 1 had, and I consider it wery
saligfactory, If reeled up lo 30 and go deniers o would swit the Leek
trade, The better qualities would sust f reeled from 16 up 1o 24
deniers,

AFPPENDIX F (2),
Manufacturer's Reports on Samples, received from Messrs Henckell,
Du Boisson & Co., r1th Febroary 1896,
FirsT REFORT.

* No, 1, yellow—This we make mice bright silh with a good
amount of bone or feel, 2 firm hard thread, but a litte knibby.

“No, 2~Not so good z colour as No. tnor so bright,bas

similar feel, but is more lumpy and diny,

© “XNo. 3—Equal 1o No, 1 in cleanness, but like No, 2 in colour
and tzek of brightness,

S. 1822,
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SILK :
for the Kashmir Darbar. Mulberry,
“ IPhie~The whiter sheins are as dity asto z yellow, but KAE'S‘I{Mm
soft, not firm or boney. The brown skein very simular, perhaps the *
Manufactars
cleaner of the two, ers’ roports.

“\We think the yellow samples partake much of the natuce of
Italian silk, bat if the knibs and dirt had been kept out it would
have been much improved. The whie is softer and we think
scarcely equal in value. We should like, however, to test 20 or
30D before expressing a very definite opinton as to the value.”

The firm that sent the above report asked us the prce of the sk,
and we snswered “ probably 14s, for No. 1, 135 64. for No, 2, and
13¢ for No. 3,” and m reply they write as follows i—

«The prices you name seem to us ontside value. We are very
full of silk and don’t care to try all three qualities, but if you will send
us 10fb of No, 3 we will test it.”

Secoxp REPORT.

s« rs2,—The silk should be banded with either boiled silk or spun
and the bands are too tight.

¢ 2nd —Generally it is not regular, i, there are fine places in 1,
for instance, the sample yéllow No, 2 ranges from 12 t0 20 deniers,
and No, 3 ranges from 16 to 24 deniers, '

« 3rd,~The strength s found good. The silk winds fairly well,
1n places it is soft and fluffy.

“The sik 15 such as should find a market here. It has more
nerve than Bengal, but 1t is not so regular in size as Sindahs for
mstance. By this information you will be able (o get at its value,”

Memorandim on the sale {n London of the sgcond consign-
ment of raw silk recefved from the Kashmiy Darbar in
June 1897.

In Apnilast Captain d. L. Kaye, the Assistant Resident in
Kashmur, wrote from Snunagar asking me to again assist the Darbar
in seling i the London Market a consignment of raw silk of three
qualities, five cases of the first quality, two of thesecond, and one
of the third, weighing 832b 80z, and informing me that he
had forwarded the csses to me through Messrs. King, King &
Co., of Bombay. On the receipt of the consignment in June last, I
deaded to ask Messrs, Henckell, Du Boisson & Co of Laurence

S. 1822.
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Mlsﬂl‘l;gry Sale of aw Silk
Kgf&"f"‘ Pountney Lane, to make an offer for the whole of the silk, or, faibng
St George that, to state on what terms they would undertake to dispose of the
B.;r:,::‘f’?n’. consighment in the open market. Ifelt that this firm were in a
dum.

position to obtain a far better price for the silk than it was possible
for me to get through any other channel.

The firm were unable to make any offer for the silk themselves,
but stated that they would be pleased to dispose of it on behalf of
the Kashmir Darbar at the highest price obtainable, and would do
their best to get buyers who were most Lkely to help in the future
development of the Kashmir silk industry. In acknowledging the
receipt of the consignment Messrs. Hencke!!, Du Boisson reported
“that the whole of the silk is in good condition, except:a very
trifting quantity which has been damaged, part of it by nails having
been driven through the wood and tinanto the silk and cutting 1t,
the remainder of the damage being a few skeins that “had been
stained before they were packed.”

The five bales of No. 1 quality silk were sold in July at ros. gd.
per D, and Messrs, Henckell, Du Boisson remark on this i—

#“We consider thus a very far price for the silk. Itis perhaps
slightly better made than last year’s condignment, but stll it varies
from 13 to 21 deniers in suze, and though the nature of the
thread 1s excellent, its great nregularity in size prevents its being
used in the highest class of goods.”

In September the two cases of the second quality silk were sold at
1cs. per I and in December the last case (third quality) was sold at
gs. per .

The average price realized for the whole consignment was 105, 5d,
against an average of 115, 7d. last year. The higher price given for
the previous consignment was, I am informed, due to the buyers .
having considered the silk better spun than it proved to be when
worked up, andin consequence the buyers were to some extent losers.

From the annexcd statement of account of Messrs, Henckell,
Du Boleson & Co. it will be scen that the total net proceeds reahsed
by the whole consignment of 832D 8oz. of silk was L322 6s. 9d.

I am sull of opinion that there is every hope of the Kashmir silk
finding a profitable market in Europe, the one essential being perfect
reeling.

The 16tk December 1897 GEORGE BIRDWOOD,

S. 1822,
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Account sales and nel proceeds of Koshmr silk sold by order of Sir| FASEMIR
Georgs Birdwood, K.CLE, for account and risk of the Kaskmir| aoconne
Dardar, cooun

Ney 1 35 « 5 Cases Kashmir silk

| Loz e e
m’s T o icd 2o
8 Cases,

1597 £ snd £ s d
Biyz .« Soldby prvate sile prompt 22nd October
S97 ¢
5 bAles welghmg net 572% @ 10s. od. per B
Cash feceived 6th August « 307 9 ©
Add—131 days' interest @ Bank of England
it 15th D!c:mber

September 15, Sold by prlvll! sale prompt 15th December
S97
2bates weighing met 176B 120 @ 10s.

per b . . 8876
Cash recewed 15th Decem:
ber 1897 . [
88 7 6
November 13, Scld by private sale prompt 29th November
1897 .—
8 § bate w:lghlng net sm. foz.
atgs per th
B32-4 (‘ash lecewed quh
Dec: AR
Add—16 days® interest 03 Bank of Edgland
rate due 16th December
897 D B .
JR P
436 15 1
# 5B nferor quahty taken out of thislot
and mcloded in No 11l guality
Charges.
Ny . Dockcharges e e e e . . aus
Rent Coe e e w16 4
Reelng < .. . 1370
Interest on charges P
Petty expensesand postages . . . 0 5 ©
Fibrensuranes . . . . o150
Yrokerage § per cent. PP - Y
Commussion 1percent. . o . 468
—_—— 8

Value 15th Drcember 1895 o
E E.

HENCEKELL, DU BOISSON & €O,

« . . w269

Loxoox @
The 15th December18g7.
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All communications regarding THE AGRICULTURAL LEDGER should
te addressed to the Editor, Dr. George \Vatt, Reporter on Economic
Products to the Government of India, Caleutta,

The objects of this publication (as already stated) are to gradually
develop and perfect our knowledge of Indian Agricultural and Econemic
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 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 alike 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 1a fled snits proper place,
according to the letter and number shown at the bottom of each page,
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papers are printed for Departmental purposes. Their unfortunate inclusion in
the system of annual numbering has lerl recxpxenls of the ordm:uy issues to think
their sets incomplete.

The following phlets have already appested as Special issues, and have
not secordingly been furnished to the public. , ! '
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papers are printed for Departmental purposes, Their unfortunate inclusion in
the system of annual numbering has led recipients of the ordinary issues to think
their sets incomplete.

The following pamphlets have already ap d as Special issues, and bave
net accordingly been furnished to the public,
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The objects of THE AGRICULTURAL LEDGER are tmm

(1) To provide information connected with agriculture or with economic product:
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 thal
references to ledger entries made in 2ny report or publication may be
readily utilised in all offices where ledgers are kept ;

lation, in ient form, of i fon on any subject
products to officrals or other persons

(3} To admit of the ci
d with agri e or
interested therem ;

(1) To secure a connection betneen all papers of interest published on subjects
relating to economic products and the official Dictionary of Economc
Products. \Vith this object the information published in these Ledgers wil
uniformly be given under the name and number of the Dictonary aructe
which they more especially amplify. When the subject dealt with has not
been taken up In the Dictionary, the position it very possibly would oceupy
in future 1ssues of that work will be assigned to it,
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ANANAS SATIVA.

(PINE APPLE)

(Dictionary of Economic Products, Vol. 1, A. 104557.]

PINE APPLE FIBRE.

Review of Correspondence showing results of e chemical examination in the
Scientsfic Department of the Imperial Institule of a sample of the fibre
prepared in Assam.

The Honourable Mr, Bugkingham, C.L.E., of Amguri, Assam, for-
warded to the Reporter on Economic Products a small sample of
pine apple fibre for valvation by an expert The sample was con-
sidered too small to send to the Imperial Institute It was accord-
ingly submitted to the Caleutta Chamber of Commerce witha request
that, if possible, a note might be furmshed as to quality and market
value of the fibre. The Secretary to the Chamber replied, stating that
on inquiry 1t had been ascertained there wasno local market for such
matenial, and that hence a valuation could not be given, The Secre~
tary suggested, however, that a quotauon for the fibre nught possibly
be forthcoring in London.

The attempt to obtan an Indian valuation having failed, the
sample was transmitted to the Imperal Institute  London, for favour

A. 1045-57.
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2 The Agricultural
ANANAS
sativa. Pune Apple
l'n’gfr"ﬂ%'z‘. of expent’s opinion, On its reaching Sir F. A. Abs! he kindly wrote

as follows :—

From Sir F. A, Abel, Bart, KCB, Honorary Secretary and Gensral Dirsotor,
Imperial Institute, to George Watt, Esq, M.B, CM, CIE, Reporter on
Feonomio Produots to the Government of India, Indian Musenm, Caloutta,
o~ Xo. 2186~3 (Flying Beal Serics, No, 112), dated London, the 29th May 1897

‘With reference toa sample of pine apple fibre from Assam, which
has been handed to me by Mr. Royle, for submission to practical
Experts, I have to state that enquiry has been made of one of our
Referees as to whether a few pounds of the material can be supplied
at once for textile purposes, 2s he believes he is enabled to have this
done by a new process, which is giving good results with other

fibres.
1 thought it right to communicate this enquiry to you withont loss

of time,

This was feplied to by R. E. P No, 1415—67 F.S., dated the 6th
July 1897, stating thata further sample had been asked for. R.E.P.
No. 163667 F. 5., dated the 4th August 1897, subsequently adwised
the despatch of a further quanuty, 3B, of the pine apple fibre in
question. The following communication was received in due course
from the Impenal Institute : —

From Sir F A. Abel, Bart, K C.B, Xenorary Secrelary and General Dircetor,
Impevial Insttute, to George Watt, Esg, WMB, CM, CLE, Reporter on

Economic Produrts ta the Qovernment of India, Indian Museum, Coleutta,
—No, 347-3 {FTying Seal Serics, No, I31), dated London, the #th Novem-

ber 1857, .

Referring to your letters of the 6th July and the 4th August, sent
in 10 my apphcation fora hat larger sample of pine
apple ﬁbr: than that forwarded by you to Mr. Royls in January of
this year, T have now the pleasure of communicating to you the
results of chemical examination of the fibre, and the opinion furnished
by our Expert Referea for fibres with regard to its quality and value.

The resolts furmished by ination of the sp first
received, by the comparatve method followed in all instances in the
Scientific Department, are as follows :—

The fibre contained o'g per cent. of mineral consmucms or ash |
11°33 per cent. of moisture in its normally dry condution ; and the
percentage of cellulose was 8087, Ttsloss in weight by submission

to (A) Hjdrolys:s amounted to 14'23 per cent. and by (B) Hydrolysis
A. 1045-57.
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to 1512 per cent. Treated by the mercensing process it lost 17:32
per cent.; its acid purification entailed a loss of 1°52 per cent. ; and it
gained 35°83 per cent. by nitration,

The average length of the ulumate fibre was 2'6 min., but, on sub-
mission of the second sample yeceived to practical tests, the yield of
“line " or long spmning fibre was much higher in proportion than
that obtained from medium European flax; and the spinning qualities
of the long, as well as of the shorter fibre, are reported to be good
‘The second sample received was t00 small to yield exact practical
results, but, so far as can be judged by its behaviour, the fbre is very
promising in character, and, when well prepared, ields material,
more nearly resembling flax in character than hemp which would be
very smtable for spinning into fine twne, and for textle purposes, if
it be properly softened.

It is considered that the results furmished by the sample under
examination are sufficiently good to warrant the it that

ANANAS
sativa.

CHEMICAL
EXAMINA-

TION
RESULTS.

Comparey
nvofﬁ:bl v

Edbogean
uro;
Flax.

Shipment
in quantity

a sample shipment of at least five tons be made to England for trial
purposes. That quantity would suffice to yield exact practical resnlts
on a farr working scale, as to its application by spinners, etc., to
various purposes.  The fibre would have to be submitted toa pre-
paning process which would not be costly, and would be available for
use in India if 1t be considerad desirable eventually to treat it on the
spot, after ity value had been thoroughly determuined here.

At the present ime, the value of fairly clean fibre 1n the London
marhet would probably be from £20 to £25 per ton, A specimen
of the “line” or long thin fibre furmished by the sample operated
upon, 1s forwarded herewith

Regarding the question of Ly the fibre 1n i!
quantity, the R, E. P, replied as under «—

From George Watt, Esq,, 8.8, CM,CLE., Reporter on Lconamio Prodqusts to
ke Gevernment of Tudia, Indian Mwseum, to Sir £ A, Abel, Bart , KCH,
Honorary Seoretary and General Director, Imperial Institute, London,
~No. 2851-67 I', 5, deeted Calonttn, the 22ad December 1897,

1 have the honour to acknowledge, with thanks, the receipt of
your letter No 347—3 (Flying Seal Series No. 121), dated the 4th
November last, communicating the results of chemical examnatan
of a sample of pine apple fibre and of the opimion furnished by the
Expert Referes for fibres of the Imperial Institute with regard to its

Valuation.

quality and value. The sample in question was furmshed by the

A. 104557,
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ANANAS '*
sativa. Pine Apple
QUESTION | Honourable Mr. d. Buckingham, who obtuned it from a small
é{,‘}i.?f#‘, experimental cultivation of the plant at Amguri ia Assam.

With reference to the proposal now made for the supply of five
tons of the fibre, I have the pleasure to forward herewith an
extract from my letter No. 2738—67, dated the gthinstant, to
the address of Mr. Buckingham. My ability to comply with your
request for 5o large a quantity wil very greally, if not entirely, depend
on Mr. Buckingham’s reply.

Exiraet from letler No. 2738—67, dated lhe gth December 189y, to
the Honourable Mr, d. Buckingham, Amguri, Assam.

In continuation of previous correspondence (ending with thes
office No. 1606—67, dated the 2nd August 1897), I have now the
pleasure of forwarding to you copy of the report just to hand from
the Imperial Institute on your sample of pine apple fibre furnished
with yours of the 15th July last. I enclose 2 very small sample of
the fibre as cleancd by the experts of the Institute. You will see
that the report is of 2 most encouraging nature. I shall be glad to
“hear from you with regard to the proposal to furnish the Institute
with five tons cf the fibre. I fear that is beyond your present
capab\lily, and that, before you could do so, it would be necessary to
lay out a fairly large experimental plot. From whatIsaw of the
luxuriant growth of the pine apple in jour garden and indeed all
over Assam, 1 should think it highly probable that you may be
instrumental in the establishment of a new industry to the province,
1 should like to have your viewson the matter beforc any further
action is taken. . . . If you contemplate starting the industry
on a large scale and would rather that publicity was not, however,
given to the results so far attained, I shall of course publish nothing
for a time.

The following letter and ats enclosure showsaction taken so fat in
the matter of obtaining the Jarger supply of pine apple fibre as sug-
gested by the Expert Referee at the Imperial Institute :—

From George Watt, Esq,M.B,, C.M, CIE., Birporter on I'conomia Irodurts fo
the Gorernment of Indin, to 8ir F. A. Abel, Bart, KCB.

taey and General Disector, Daperial Institule, Londan,~
dated Caleutta, tho 30U, Dreembee 1897,

In continuation of my letter No 2851—67 F. G, dated the 22nd
December 1897, on the subject of pine apple (Ananas sativa)

A, 1045-57.




¥r. Buckingham w1l clumately L0 hus enpapement,

Extract fror letter, dated the 181h Decersbir 1853, frem oy
Honourable Mr J. Buckingham, C1E, Arzun, Asizm,

I «m much otliged to you for your letter ef the gh frpeges
regarding pine spple Gbre: itisvery sausfactory to learn that 1) g1,
is sowell reported on,  As you obsene, it is outolihe gueston pry
any quantty now, asthe plant must be grown especially for [437)
and not fruit ; 1t is necessary to grow the plans in slade arg g,
froit onder such influence is pracucally »il,

I chall at once lay ont about § acses as an experiments) 343
1 have enough plants now for at least 3 acres.

1 am much obliged for the help you have given me in this, 1
all means publish whatever you thunk 6t about the fibre,

A, 1045
G.1.C. P. O.—No 182 R & A—5098.—2225~H R.
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The objects of THE AGRICULTURAL LEDGER are—

{1) To provide inf: i d with lture or with products
in a form which will adout of its ready transfer to ledgers;

(2) Tosecure the maintenance of uniform ledgers (on the plan of the Dictionary)
in all offices concerned in agricultural subjects throughout India, so {hat
references to ledger entries made n any report or publication may be readily”
utihised 10 all offices where ledgers are kept ;

(3) To admit of the m ient form, of ink on any subject
connected with agriculture or economic products to officials or other persons
interested thcrein;

(4) To secure a connection betw een all papers of interest published on subjects
relating to economic products, and the official Dictionary of Economic Proe
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 it very possibly would occupy
1n future 1ssues of that work will be assigned to it.
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CARROT CULTIVATION as ax EMERGENT CROP

oL oaT SEASONS or THREATENED SCARCITY or FAMINE,

Note on the general conclusions established by the results of the experiment,
cultivation in the North-Western Provinces and Oudh of Carrots /ra
imported seed during the rabi seasons of 1896-97 and 1897.93, o

iy

In the “Famine Commussion Report,” 1881 (Eas! India Papers),
Sir Edward Buek, Kt, C S 1., contnbuted a note dated 6th Qptober 1878
“¢ on the use of carrots and other root crops by the agricultura] popula.
tion of the North-West Provinces during times of scarcity,” The
opimon expressed by 8ir Edward Buck was that carrots, if sown [SIr E, By,
early enough 1n the autumn, would probably afford a valuable supple.- brojosa)
mentary food-crop dunrg winter famines in Northern India After
the failure of the hary  harvest of 1877 sa the North-West Proy.
inces, the cultivation of carrots rose o three or four times the ordinary
extent, and would have increased much more had seed been
obtamnable.

The scarcity of 1896 led to grave apprehensions in official Circles
and famine relief measures were established 1n nearly every district in’
the country.  Another opportunity presented tself of testing the valye
of a fast-growing root-crop, and practical effect was given to the sug-
gestions of §ir Edward Buck. Accordingly, several tons of *ed;.
terranean " carrot secd were ordered with as Lttle possible delay from
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Europe, and on its arrival in India in November it was distributed as
widely as circumstances would permit for experimental eultivation in
the North-West Provinces. .

A memorandum on the details of the purchase in Europe of the
carrot seed with observations on the botanical, agricultural and
dietetical history of carrots was drawn up by Sir George Birdwood,
K.C.LE. The results of the culuvaton i this country of the imported
seed are summansed in the following letters submutted to Government
by the Director of Land Records and Agriculture, North-Western
Provinces.

Irom J, 8, Meston, E5q., Director, Departinent of Land Records and Agrioi
2ure, North-West I'rocinces and Oudh, to the Secreinry to the Gorernment,
North-i¥est P'rovinces and Oudh,—No, 366~C,-VII, dated Naint Tal, tho
30t June 1597.

Under the instructions of Government, I have the honour to sub-
mit a report on the results obtaned with the carrot seed imported
from Europe 1nto these Provinces in November and December last.
As 1 did not take over charge of this Department (!l 23rd April
1897, I kave no personal hnowledge of the earher history of the ex-
periment.  But the memoranda left by Mr. Moreland, and the reposts
of District Officers, are supplemented by two [ull notes prepared by
Salyld Muhammad Hadi, Assistant Director of this Department, and
herewith enclosed 1n original. The great bulk of the work in con-
nection with distubuting the seed, heeping the accounts of advances
made, and tabulating and testng the results obuained, has fallen on
that officer; and I trust Government will recognise the industry,
care, and skill he has displayed throughout.

L—-PRELISINARY.

2, When the weak monsoon of 1896 made the grave failure of
the Antumn crops a certainty and raised serious anxiety asto the pros-
pects for the spring harvest, the attention of Government turned to
the advantages of quick-growing root crops asan augxiliary source
of food-supply. Jt was recognised that the period of greatest dis-
tress wonld be the months preceding the ripening of the spring har-
vest, when the Autumn cereals would have become largely exhausted
and prices would be at their highest. Dunng this period, carrots

are among the most prominent of the food-staples in ordinary use.

D. 173.94.
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They are sown in late September or early October, come into the
market by the 1st of March, and play an important part in supporting
the poorer classes till harvesting operations begin,

3. Toencourage and make possible a large extension of the
area usually devoted to carrots was therefore felt to be a proper
and fitting expedient in the scheme of famine relef ; and it wasdeter-
mined to supply large quantities of seed as State agricultural advances
wherever cultivators could be induced to sow it. But the amount of
seed available in the Indian market fell far short of the indents
submutted by District Officers. The carrot is grown almost entirely
by the specially shilful castes that practise garden cultvation : there
is no demand for seed among the ordinary agricultural classes,
and consequently the growers keep little more than is required for
their own individual fields. The total amount that Government
succeeded m purchasmg in the country was somewhat under 40
maunds, or about 1} t tterly flici for the req
of the Provinces. Time was pressing, and an appeal had to be
made to foreign markets. Expert gardeners gave their opmnton that
it was still possible to import European seed and grow it with
success. The India Office in England was communicated with by
telegram, and with all possible despatch two large of
carrot seed were shipped off from London and Marseiles in the
end of October and beginning of November.

4. The agents employed by the India Office for the collection and
forwarding of the seed were Messrs. Carter & Co, and according

to therr invoices the quantity despatched and the value of the freights |

were as below —

Shipment. Weight, Value, Despatched by—
l'ons cv\t qrs. b P
First . . o o 750 o o |)SS. Peninsular at
Second . 14 n o o 1,000 o O London.
Third . | 47 9 121 2,008 14 5| SS Himalaya at
ondon
Fourth «| 33 14 1 7 2,440 10 3 .S Pentnsular at
Marseilles,
Supplementary .| o 2 o o 617 6| SS Himalaya at
London,
ToraL 107 5 3 o] 7196 2 2

D. 173-04,

Extenslon of
earrg
cultlvation,

Local suppl:
lnsufﬂclsm.y

Quantity and
Impor!ed




2

The Agricultural

DAUCUS
Carota.

Carrot Cultivation as an Emergent Crop

Importation
©f carrot

Report of
Director,
Land
Records and
Agricutiare,

~W P

Searelt:
of 1894,

Europe, and on its arrival in India in November it was distributed as
widely as circumstances would permit for expenmemal cultivation in
the North-West Provinces.

A memorandum on the details of the purch:xse in Europe of the
carrot seed with observations on the botanical, agticuliural and
dietetical history of ¢arrots was drawn up by Sir George Blrdwood,
K.C.LLE. The results of the caluvation mn this country of the imported
seed are summarised in the following letters submutted to Government
by the Director of Yand Records and Agriculture, North-\Western
Provinces.

From U, 8, Meston, £8q., Direstor, Department of Land Recordsand Agrioul-

ture, North-1est FProvinees and Oudh, to the Secreiary to the Government,
North-West Provinces and Oudh,—XNo. 366-C.~TIX, dated Naint Tal, the
30th June 1597,

Under the instructions of Government, 1 have the honour to sub-
mit 2 repost on the results obtamed with the carrot seed imported
from Europe into these Provinces in November and December last.
As 1 did not take over charge of this Department ull 23rd April
1897, I have no personal knowledge of the earhier history of the ex-
periment  But the memorands left by Mr. Moreland, and the seports
of District Officers, arc supplemented by two full notes prepared by
Saiyld Muhammad Hadi, Assistant Director of this Department, and
hetenith enclosed 1n original. The great bulk of the work in con-
nection with distributing the sced, heeping theaccounts of advances
made, and tabulating and testing the results obtained, has fallen on
that oflicer; and I trust Government will recognise the industry,
care, and skLill he has displayed throughout,

T1.~—PRELININARY.

2, When the weak monsoon of 18¢6 made the grave failure of
the Autumn ¢rops a certainty and raised serious anxiety asto the pros-
pects for the spring harvest, the attention of Government turned to
the advantages of quick-growing root crops asan auxliary source

of food-supply. It was recognised that the period of greatest dis-
tress would be the months preceding the ripening of the spring har-
vest, when the Autumn cereals would have become fargely exhausted
and prices would be at ther highest. During this period, carrots
are among the most prominent of the food-staples in ordinary unsc.
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They are sown in Jate September or early October, come into the
market by the 15t of March, and play an important part in supporting
the poorer classes till harvesting operations begin.

3. Toencourage and make possible a large extension of the i'ﬂeumlan of
area usually devoted to carrots was therefore felt to bea proper | culttrstion,
and fitting expedient in the scheme of famine relief ;and it wasdeter.
mined to supply large quantiues of seed as State agricultural advances
wherever cultivators could be induced to sow it. But the amount of
seed available in the Indian market fell far short of the indents
submitted by District Officers. The carrot i5 grown almost entirely
by the specially skilfnl castes that practise garden cultisation : there
is no demand for seed among the ordinary agnculural classes,
and consequently the growers heep little more than is required for
their own individual fields. The total amount that Government
succeeded in purchasing in the country was somewhat under 40 { Lucst sutoty
1maunds, or about 14 ¢ tterly msuff for the req insutticienr,
of the Provinces. Time was pressing, and an appeal had to be
made to foreign markets. Expert gardeners gave their opinion that
it was still possible to import European seed and grow 1t with
success. The India Office in England was commumieated wih by
telegram, and with all possible despatch two large consignments of
carrot seed were shipped off from London and Marserlles 1n the
end of October and beginmng of November.

4. The agents employed by the India Office for the collecion and
forwarding of the seed were Messrs Carter & Co, and accorg
to their 1nvoices the quantity despatched and the value of the fre;
were as below -—

ing
ights

Shipment, Weight, Value Despatched by Quangsy,
— Valug op"d
importyq
Tons, ewt. grs. [b £ s d Seed,
First . .} 1 0o oo 750 0 o |} SS. Pen;
Second « .| T4 © 00| nowe oo }sr_ond'o':"’“l"’ at
Third . « 47 9 121 2,998 14 5 S. Humal
London “wa at
Fourth . ol 35 14 17 2440 10 3 S Pensnsulsy at
Supol y 2 o 617 6 é\hr;sf'”es'
upplementary .| o ° A
Londan:nhya at
Torar w7 5 3 0| 7396 2 2 JPPSa

D. 17395,
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cn::::;izx; of|  The seed was of three distinct varieties ~large white Mediterranean,
despatched: | Jarge yellow Mediterranean, and large red Mediterranean. A portion
of each conssgnment was cleaned before despatch, but there was no
time to clean all the seed, and about 43 per cent. of the total amount
teached us unclesued. The quantines of the different classes of
seed as invorced by Messrs, Carter & Co., are given below :—
Kind of seed. Amount.
a 3 Tons ewt. qrs.lg
. eanes . . . 8 1 31
White - 4 U)ncleagcd . . . ‘;58 2 2 1
eane . . 2 1 o0
Yellow . . . {Unclenncd .. 7 13 oz
Red . . { fleaned . N +| 20 16 310
. * Uncleaned . . 18 13 2§
Mixed . . . o Cleaned . . . 1 1 90
Cleaned . . 62 14 126
Torar Uncleaped . . o] 44 11 1 2
GRAND TOTAL .j107 § 3 ©
Price, The price charged on cleaned seed for the ﬁrsx shipment was £75 &
ton, raised in the subsequent shipments to £80; for uncleaned seed
it was £50 & ton.
Packlog. 5. The sced was all packed ughtly in sacks. In the majority of

i districts 1oy

cases the original bag was sewn into an outer covening of stout sack-
cloth, but in a number of the bags despatched from Marseilles the
double covering had to be dispensed with through pressure of time.
The protection afforded by the outer sack was considerable ; but none
b the hags could have heen perfectly sir-ight or immune from
injury in traosit.  One of the bags in the first consignment, indeed,
was so damaged at the London Docks that Messrs, Carter had to
send out another one to replace it. .

- fl—Agrivat axp Distrisurion or THE Stro,

6. The first shipment (59} rons) of the carrot seed, brought by
the S.5. Peninsular, seached Cawnpur on 29th November 1896,
The sc:san was already far advanced; every day was valuable; and
ct:\u\c that the seed should be at once distributed to the
jt. Dy previous atrangements made with the

D. 173-94.
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railway authorities this was effected, and the whole consignment was
broken up and despatched to different districts by the everung of
the day on which 1t had arnved  There was, of course, no time to
weigh it; and the Department had up to then no intimation that the
bags contained different vaneties of seeds, as it was not till a week
Jater that Mr. Moreland receited the Government of Indw’s letter
forwarding details of the consignment. The Distict Officers to
whom the seed had been despatched were subsequently asked to
weigh the amount recerved by them, and to distingush the quantity
of the.different varseties i their sllotment. But 1n many cases the
seed had been mized and parily distnbuted before this could be
done; and to that account may be Jaid certain discrepancies in
weight which will be mentioned hereafter, and also the scanty inform-
ation which comes from many districts as to the relative success of
the several vareties of carrot grown.

7. The second shipment (374 tons), ex 5.8. Himalaya, artived
at Cawnpur on 6th December 1896. The vametes it contained
were by this time known, and specimens of each kind of sced were
retained for experiments in the Cawnpur Farm, The bulk of the

ining seed was di hed to make up the original indents
recerved from districts, and should have reached the Collectors con-
cerned by 15th December at the latest. (In Babraich, however, it
did not arnve t1ll 19th December.)

8. It 1s unnecessary to tabulate the tot2] amount of seed des-
patched to each district  Causes, which will be discussed further on,
i with the full atli of the seed provided, and large quan-
hities were returned to our granaries at Cawnpur. The amount of
seed, however, actually distnbuted by District Officers 15 shown m the
attached table.* There has been some delsy in getting the accounts
cleared up, and I am unable at present to locate exactly the small

quantity of country seed which was dispensed before Messrs, Carter's |

consignhments arrived, It has accordingly been included in the state-
ment, into which it imports a neglimible error of only about z per
cent,, and the districts supplied with country sced have been printedin
italics,

The prices at which Government has directed the seed advances
10 be credited in the accounts are Rso per maund of cleaned, and

* Not reproduced.

D. 173-04.
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Carrot Cultivation as aa Emergent Crop

The seed was of three distinct varieties —large white Mediterranean,
large yellow Mediterranean, and large red Mediterranean. A portion
of each consignment was cleaned before despatch, but there was no
time to clean all (ke seed, and about 41 per cent. of the total amount
reached us uncleaned. The quantities of the different classes of
seed as mnvoiced by Messrs, Carter & Co, are given below :-—

Kind of seed. Amount,
- s Tons cwt grs. ﬂﬁz

. eanes . . 1 33 1 31
White * " . U'nclcancd . . . a8 i z 1
leane . . 2 I o 0
Yellow . . . {Uncleaned . 713 o2
Red i Cleaned B . . 20 16 310
A * : Uncleared . . 18 13 35
Muixed . . . « Cleaned < . J 1 1 00

Torat Cleaned . .

Uncleaped . .
GRAND TOTAL

The price charged on cleaned seed for the first shipment was {75 &
ton, raised 1 the subsequent shipments to £80; for uncleaned sced
it was {50 8 ton.

5. The seed was all packed tightly in sacks. Inthe majority of
cases the original bag was sewn into an outer covering of stout sack-
cloth, but in & number of the bags despatched from Marseilles the
double covering had to be dispensed with through pressure of time,
The protection afforded by the outer sack was considerable ; but none
of the bags could have been perfectly airight or immune from
injury in transit.  One of the bags in the fist consignment, indeed,
was so damaged at the London Docks that Messrs. Carter had to
send omt another one to replace it.

IL—ARrrivaL Axp DISTRISUTION OF THE SEEp.
6. The first shipment (591 tons) of the carrot seed, brought by
the S§8. Jenimiular, reached Cawnpur on 29th November 1896,
The season was already far advanced; every day was valuable; and

|

owas imperative that the seel should be at once distributed fo the

afew
- emqupr WMz i By provious atrangements made with the

diaticts 1L T Lo
——
D. 173-94-
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tity of seed employed, we get 8,230 acres as a rongh estimate of the
provincial area devoted to the experiment Had the result of the
sowings been more successful, an attempt would have been made to
ascertain more accurate figures of acreage. Butas matters stand, it
has not been thought proper to ask District Officers for statistics
which would be of little practical value ; all that has been asked of
them is an estimate of the area on which the crop has failed, with a
view to recommending remssion of the pnce with which the cult-
vators who have $uffered have been debited.

IV.—GeryivaTioN aXp TREATMENT OF THE CROP.

11, Ideal treatment for the imported seed would have been to
put it into good loose sor! which had been carefully tilled before-
handtoa le depth and fertiized by old manure, to sow
it in rows, to weed out the plants after germination at several inches
interval, and to water [from six to eight times between germination
and matunty, In the case of the uncleaned seed, it was further
strongly recommended that & free mixture of wood ashes should be
added before sowing. The actmal treatment accorded to the sced
was, it is believed, in most cases very different The seed arnved at
a time whenall the nch garden land had been taken up by other

getables and high i The of the season had
concentrated the winter cereals on the best available soil. If outlying
lands had been abandoned, every acre within reach of well or canal
irrigation had been occupied ; and all the old manure 1n the villages
had been used up for the wheat and cane fields, The carrots had
thus to take thewr chance on mostly inferior soil ; manure, if given at
all, was generally fresh and over-rich ; and water could with difficulty
and only occasionally be spared for them. The sowings were, more-
over, invariably broadcast, and weeding was, according to the country
custom, Sp 1y p d. The admi of wood ashes was duly
enjoined on the cultivators after instructions to that effect arrised from

Areas sown.

Treatment of
the ci

Broadcast
sowing,

the exporters; but it was a new 1deato most of them and was by’Q
means zealously adopted. .

12 Germination, which mightunder favourable conditions haye | Germlnation
slow.

been expected 1n two or three weeks from sowing, was genenlly
slow ; an interval of four weeks, and in some districts of as much
as six weeks, is reported.  But the germination was, in the msjority

D. 173-94.
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Dates of
sowing and
areas sown.

Hardel

Partabgarh.

Cawnpur.

R35 per maund of uncleaned, seed, equivalent to Ri-4-0 and I4
annas per ser, respectively.

HIL.—Dates oF Sowine AND ArEa Sows.

9. On the arrival of the imported seed, sowings were begun with
creditable promptitude, It 1y pred some hitle time to
have the supply registered, allotted to tahsils, sent out and put in the
hands of cultivators, But in the Sahdranpur, Pilibhft, Fatehpur,
Allahabad, Jhinsi, Benares, Basti, and Bara Banl districts the great
bulk of the seed advanced was got into the ground by the ‘end of
December. In most of the other districts sowings were over by the
middle of January, but in 2 few scattered cases seed was sown a3
late as the end of February. Genera! distrust was expressed of the
utility of putting down seed after Christmas; but, as the Collector of
Allahabad has pointed out, the intercalary month of the Hindu jear
deluded the cultivators 1nto sowing up to a later date by our calendar
than they would otherwise have done.

10. Figures for the area sown are not available. The area under
carrots is not extracted separately from that under other garden crops
in the patodrer’ annual papers, and no special survey and record of
the imported carrot seed sowings seem to have attempted, In dis-
tressed districts the pafwdris were acuvely employed in connection
with famine relief work, and in other tracts they had partly got
through their ra?{ inspection tours before the seed was sown.

‘The rough estimate made by several District Ollicers does not go
far to take the place of accurate figures. In Hardoi, for instance,
1,533 acres are reporied as having been sown with the seed distri-
buted, which was about 95} maunds in amount; while in Partfbgarh
14} maands are shown as having served 89 acres, In the Cawnpur
Farm experiments the allowance of seed per acre was 12 and 18D
for cleaned and 1 d seed pectively; but, ding to the
above figures, it averaged barely sB in Hardoi and ran up to 330
in Partabgarh.

As announced by several District Officers, a certain quantity of
the later reccived seed was Leld osver for planting nett scason by

U Cutievie b0 wham it was advanced. Thus, out of the 1,719
maunds distnbuted, probably not more than 1,500 maunds were put
inta the ground.  And, if we take 150 per acre as Ihe arerage quan-

D, 173-94.
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tity of seed employed, we get 8,230 acres as 2 rough estimate of the
provincial area devoted to the experiment Had the result of the
sowings been more successful, an attempt would have been made to
ascertain more accurate figures of acreage. Butas matters stand, 1t
has not been thought proper to ask District Officers for statistics
which would be of litle practical value; all that has been asked of
them is an estimate of the area on which the crop has failed, with a
view to recommending remission of the price with which the culij
vators who have Suffered have been debited

1V.—~GErsunation AND TREATMENT of THE Crop,

11. Ideal treatment for the imported seed would have been 1o
put it into good Ioose sorl which had been carefully ulfed before.
hand to a considerable depth and ferulized by old manure, to sow
itin rows, to weed outthe plants after germination at several inches
interval, and to water from six to eight times between germination
and matanty, In the case of the uncleaned seed, it was further
strongly recommended that 2 free mixture of wood ashes should be
added before sowmng. The actual treatment accorded to the seed
was, it is believed, in most cases very different The seed arnved gt
a time whenall the rich garden land had been taken up by other
vegetables and high cultivation. The necessiies of the season had
concentrated the winter cereals on the best available soil. If outlying
lands had been abandoned, every acre within reach of well or canal
irriganon had Been occopred ; and all the old manure in the villages
had been used up for the wheat and cane fields The carrots had
thus to take their chance on mostly inferior soil, manure, if given at
all, was generally fresh and over-rich ; and water could with difliculty
and only pccasionally be spared for them. The sowings were, more-
over, wmvanably bruadcast, and weeding was, according to the country
custom, Sp ly p The ad of wood ashes was duly
enjomed on the cultvators after instructions to that efiect armved from
the exporters; but it wasa new rdea to most of them and was by_no
means zealously adopted.

12, Germination, which mightunder favourable conditions hase
been expected in two or three weeks from sowing, was generally
slow ; an tnterval of four weeks, and in some dustricts of as
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as s:x weeks, 15 reported.  But the germunation was, 1n the majonty ’
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835 per maund of uncleaned, seed, equivalent to Ri-g-0 and 14
annas per ser, respectively,
somtos of 1IL—Dates oF Sowine Axp Area Sown,

areas sown,

Hardel

Partsbgerh.

Cewnpur.

9 On the amval of the xmpaned seed, sowings were begun with
le prompti It pied some little time to
have the supply reglslemd allotted to tahsuls, sent out and put in the
hands of cultvators. But in the Sahdranpur, Pilibhft, Fatehpur,
Allahabad, Jhdnsi, Benares, Basti, and Bara Banki districts the great
bulk of the seed advanced was got mto the ground by the "end of
December. In most of the other districts sowings were over by the
middle of January, but in 2 few scattered cases seed was sown as
Iate as the end of Febraary, General distrust was expressed of the
utility of putting down seed after Christmas ; but, as the Collector of
Allahabad has pointed out, the intercalary month of the Hindu jear
deluded the cultvators 1nto sowing up to a later date by our calendar
than they would otherwise have done,

10. Figures for the area sown ate not available. The area under
carrots is not extracted separately from that nnder other garden crops
in the patodres’ annual papers, and no special survey and record of
the imported carrot seed sowings seem (o have attempted. In dis-
tressed districts the palwdris were actively cmployed in connection
with famine relief work; and i other tracts they had pastly ot
through their rak{ inspection tours before the seed was sown.

The rough estimate made by several District Dfficers does not go
far to take the place of accorate figures. In Hardoi, for instance,
1,533 actes are reported as having been sown with the secd distri-
buted, which was about 95} maunds in amount; while in Pantibgarh
24} maunds are shown as having served 8p acres. In the Cawnpur
Farm experiments the allowance of seed per acre was 17 and 18
for cleaned and uncl d seed respectively; but, ling to the
above figures, it avernged barely 5B in Hardoi and ran up (o 330
in Partabgarh.

As announced by several District Officers, a cerlain quantity of
the later roceived seed was held over for planting mect season by

e Cilitiemure 1o whom §t was advanced, Thus, out of the £,71n
maunds distributed, probably not more than 1,500 maunds were put
into the ground.  And, if we take 150 per acre as the arerage quan.

D. 173-94.




Ledger, 9
N . DAUCUS
. oat Seasons of Threatened Scartity or Famine, Carota.
15. But this did not exhaust the musfortunes of the harvest. For| Outturn.

the.quahity of the roots obtmned was marhedly inferior. ‘That they
would be indnidually less bulky than the large and fibrous native
valiery of catrot was of course expected. But what they wanted in
size l\\zy failed to make up 1n succulence, Exceptionally deficient in
Ieng!n‘and girth, they were also hard and bitter, as a rule unpala-
table, siid it several districts uneatable except by cattle. As the sea-
son word on a1d the air and sor) got dner, the complaints of bitterness
inuea.sed.\aeq the later harvested carrots Wwere almost entirely used as
fodder. The best carrots that I saw at Cawnpur were distinctly
unpleasing to the taste, and the most charitable account given of them
is Mr. Brownrigg's, :in an interesung statement of his own pnvate
experiments, where he describes them as mustaken for fanly good
parsnips.

16, In ordinary circumstances the addition to the food-supply
from carrot cul might bly have been anticipated at zoo
maunds per acre. Country seeds sown at Cawnpur int October gave
a yield of from 200 to close on §0o maunds; and in Sahdranpur, from
comparatively late November sowings, 50 maunds an acre were se-
cured. Theresults from the imported seed must, therefore, be taken as
having slmost everywhere disappomted the hopes entertained of it and
failed of the purpose for which 1t was advanced. How farthe failure
was due to negligent cultivation, and how far to other causes, may
now be examined, the test applied being the comparative results in
Cawnpur

VI.—~Tue Cawxpur EXPERIIENT AND A SUMMARY oF THE ProviNcIar
Resvrts.

17. The experi 1 cultivation from the imp seed was
conducted under the mmediate orders and supervision of Salyid
Muhtarmnmad Hadi, the Assistant Director of this Department and &
distinguished agricultunst,

18, The soil of the expenimental plots is throughout good, friable
loam (dimat), adjoining and abutting on the naturally manured zone
(gaukan) of one of the Cawnpur suburbs. It has every advantage
of canal irngauon, careful tillage, and sufficient manure  The climate
is hot and dry, typical of the Lower Dosb, and there was nest to no
frost, even in the mudwinter pights.
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of districts, fair to good, exceptn the case of uncleaned seed, with
which the special precautions prescribed had been frequently omited.
The sprouting of the seed wasin some cases hastened by soaking it
m water ot milk before sowing ; but my own experience of this
method is that, as 4 preliminary to cultivation 11 richly d soil,
it 15 fatal to the after-growth of the plants. The complaints from
several districts of the total or partial failure of germination are prob-
ably due in part, as surnused by the Assistant Director, to weakness
1n the uncleaned seed and 10 unskilful treatment ef it. But in many
cases the lack of vitality must atso be aruributed to the seed having
been put 1nto hard baked son, which had been imperfectly prepared
for it and was defictent 1n natural moisture. The theory of inherent
flaws 1n the seed, which would have definitely debarred germination
under conditions howsoever favourable, will be discussed in a later
part of this report.

V.—~HarvesTiNG anD QUTITURN.

13. With late sowings, slow germinauon, and in most“places a
scanty supply of water to sumulate growth, the carrot harvest was
naturally much delajed.  Instead of maturing, as country seed sown
at the ordinary ume would have done, in easly March, the crop was
hardly anywhere fit for digging il the last week in Apnil, andin many
places it was not taken upull the first halt of May.

14. The figutes of outturn in different districts vary greatly and
contain Little information of any value as to the comparative success of
the different varieties of carrot grown, Appendix B® givesanabstract
of the reports reccived from District Officers, and irdicates broadly
the genera) character of the harvest,  The information of the reports
can fortunately be supplemented by a number of differential experi-
ments made at Cawnpur ; and a summary of the results must be
deferred uil these experiments are discussed. At present it wil suflice
to note that, in the hands of the ordinary enltivator, the outturn (with
twoabnormal exceptions in Allahabad and Mainpuri) is powhere
Lnown to have exceeded 40 maunds anacre.  Inthe majority of cases

the produce did nct come up to 1o maunds ; and in more than hatf
the reporting districts the crop was either insiznificant or entizely lost

D. 173.94.
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15. But this did not exhaust the misfortunes of the harvest, For| outturn.
‘\ _t}‘l\e\qualily of the roats obtained was markedly infenior. That they
would \be indiidually less bulky than the large and fibrous native
var'etv of carrot was of course expected, But what they wanted in
size they failed to make up in succulence. Exceptionally deficrent in
Icngu-\ nd girth, they were glso hard and bitter, as a rule unpala-
table, abd in several districts uneatable except by cattle. As the sea-
son word, on and the air and soil got drier, the complaints of bitterness
increased) and the later harvested carrots were almost entirely used as
fodder. The best carrots that I saw at Cawnpur were distinctly
unpleasing to the taste, and the most chantable account given of them
is Mr. Brownrigg’s, in an interesing statement of his own private
expenments, where he describes them as mustaken for farly good
parsnips.

16. In ordinary circumstances the addition to the food-supply
from carrot cul might ly have been anti d at 200
maunds per acre. Country seeds sown at Cawnpur in October gave
a yield of from 200 to close on 500 maunds, and 1n Sahdranpur, from
comparatively late November sowings, 5o maunds an acre were se-
cured The results from the :mported seed must, therefore, be taken as
having almost everywhere disappointed the hopes entertained of 1t and
failed of the purpose for which it was advanced. How far the failure
was due to negligent cultivation, and how far to other causes, may
now be examined, the test applied bewng the comparative results in
Cawnpur

Yleld of
carrots from
country

seed.

VI.—Tue Cawneyr EXPERIMENT AND A SUMMARY OF THE ProviNciaL

ESULTS, /{
17. The exp 1 cul from the imported seed was
ducted under the diate orders and supervision of Salyld “““‘“““
Muhammad Hadi, the Assistant Director of this Department and a
distinguished agnicultunst. /
18. The sotl of the exp I plots is tt hout good, friable '€

loam (ddmat), adjoining and abutting on the naturally manured zone
(gaukan) of one of the Cawnpur suburbs. It has every advantage
of canal irngation, careful tillage, and sufficient manure  The climate |
is hot and dry, typical of the Lower Dosb, and there was next 1o no
frost, esen in the mudwinter nights.
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! 19, There were eight experimental blocks, sown in succession
from the end of November till the beginning of February, and all
treated in different ways, A brief account of each is appended e

No. 1.~-Sown (from the first consignment) on 3ath November
1896, Nomanure, Two weedings and nine waterings.
Germinated in two weeks, Harvested in first days of
May  Outturn 51 maunds an acre {with white cleaned
seed only),

No. z.~Sown 7th December 1896 with sced of all six varieties,
No manure, but ncher soil than No. 1. Two weedings
and eight waterings, Germinated in three weeks. Har-
vested on zgth Apnl 1897, Outturn~—for uncleaned sced
below 24 maunds; for white yellow, and red cleaned, 64
maunds, 743 maunds and 37 maunds, respectively.

No, 3.~Sown on §jth December 1896 wuh all six variehes and
m three different methods. Two weedings and six

Rich Ity d sol. Germi 1
in a fortnight. Iarvested in last week of Apnl,
Broadcast sonngsa failure except with red unclesned
seed (66 maunds). Sown in dnlls, white and yellow
uncleaned seed fatled, butall red sced did welt (76 to
81 matinds), and white cleaned gase rog maunds ;
sown on ridges, the results werc simifar, but )ellow
cleaned gave 136 maunds. These were the bestresults
in the whole series of experiments,

No. 4~—Sown on soth December 1896 with all six sarieties.
Manured with poudrette ; one weeding and five water-
ings. Henvested In last week of Apn). White and
yellow uncleaned seed a fadure; red seed, about 35
maunds white cleaned, 6o} maunds per acre.

No. 5. Sown on 25th December 1896 and treated exactly like
No. 4. Harvested 1oth to 22nd April. Uncleaned white
and sellow seed fafled ; red sced, 39 maunds (cleaned)
1o 6u‘ maunds {uncleaned) ; cleaned white and jellow,
49 and 59 maunds, respectively.

No. 6.—Sawn on 315t December 1896 with clewned seed only,
Treated Iike Nos. 4and §.  Hanedted 30th April 1897,
Qutturn nowhere up to 24 mavads,
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No. 7.—Sown on z4th December 1896 and 4th January 1897 with
cleaned seed only. Treated inevery way as a native
cultivator would have worked. Harvested 2nd May.
Ontturn nowhere up to four maunds an acre.

No 8.—Sown on iz2th Januszry 1807 oa manured land. Not
haniested, as roots thin, hard, and unfit for food.

20. Experiments Nos. 3 and 7 are the most interesting of the

series. No. 3 shows the importance of culuvating the carrot on the
rich circum-hamlet zone (gauwkan), whichis the natural habutat of
gardencrops It illustrates also the superionty of sowings in drills and
on ridges to the mtive method of broadcast sowing, which wasadopted
inall the other expeniments. No 7, on the other hand, exhubits the
true indigenous conservatne methods The land was old fallow,
such as the cultivator might have selected after all his best Jand had
been occupied by rabs crops. The seed was sown broadcast, The
country plough and field hoe were used. Immgation was given from 5
well four times, being sbout as ofter as the ordinary cultivaor
could afford water. And a liberal, but injudicious, supply of cow-
dung manure was provided, being the best the ordinary cultivator
would have done for the crop. The sowing took place about the time
at which most of the imported seed throughout the provinces was laid
down, and the crop was dugup m early May. The outturn dig not
exceed four maunds an acte , 1if the seed had not been badly choked
by weeds, it might have jlelded up to 10 maunds.

2t The average outturn of the vanicus types of seed in the first
seven plots is quoted in Part (#) of Appeudix C.*  The striking infe.
rionty of the uncleaned seed of the white and yellow vaneues led the
Assistant Director to consult the Botanical Department, and 1 have
just received from Mr, Gollan an interesung note of a test apphed
by lum at Mussconie He put down 200 seeds of each varjety 1n
pots during the current month, and up to 25th instant the germin,.

tion had been-—
White, cleaned

. . . . . 63 plants,
» uncleaned o . . . . . 3 m
Yellow, cleaned . . . . . « 114,
o undeaned .« o« .« .« N
Red, uncleaned . . . . . « 113 plants

* Not reproduced,

D. 173-04.

Cawnpur
experiments,

Broadeast
sowlng,

Irrization

Manure,

Yleld,

Br, ¢
germi
te

ollaws
at)
Eha



10

The Agricultural

“pAaucus |
Carota.

Carrot coltivation as an Emergent crop .

Cawnpur
experiments

tg, There were eight experimental blocks, sown in succession
from the end of November till the beginning of February, and all
treated in different ways, A bricf account of each is appended :—

No. 1,—~Sown (from the first consignment) on 3oth November
1806, Nomanate. Two Yags and mne waterings,
Germinated in two weeks. Harvested 1n first days of
May  Outrurn 57 mgunds an acre {with white cleaned
seed only}.

No. 2,~—80wn 7th December 1896 with sced of all six varictics,
No manure, but richer soil than No. 1. Two weedings
and eight watenings, Germunated in three weeks. Hare

2sted on 27th April 1897, Outturn—for uncleaned sced
below 24 mauads; for white sellow, and red cleaned, 64
maunds, 744 maunds and 37 maunds, respectively,

No, 3.~-Sown on {fth December 1896 with all six vaneties and
in three dilferent hods. Two dings and six
watenings. Rech naturally manured sod. Germinated
in a fortmght [Horvested i last week of Apnl,
Broadeast sonimgsa failate except with red uneleancd
seed (66 maunds}. Sownin drills, white and yellow
uncleaned seed fatled, butall red sced did well (76 to
81 maunds), and white cleaned gave 109 maunds ;
sown on nidges, the results were similar, but yellow

‘ cleaned gave 136 maunds. Thesc were the besteesults
in the whole scries of experiments,

No. 4~-Sown on 20th December 1896 with all six varieties.
Manured with poudrette ; one weeding and five water-
ings. Marvested in last week of April, White and
yellow uncleaned sced a failore; red seed, aboumt 31
maunds white cleaned, bo} mavnds per acre,

No. §.—Sown on z5th December 1896 and treated exactly Tike
No. 4. Harvested 1gth to 22nd April, Uncleaned white
and seliow sced failed ; redsced, 39 maunds {eleaned)
to 60 maunds (uncleansd) ; cleaned whue and sellow,
49 and 59 mawnds, respectisely.

No. 6—Sawn on 31st December 1896 with cleaned seed only.
Treated hike Nos. 4and 5. Hanested 0th Aprit 1897,
Qutturn nowhere up to 24 maunds,
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No. 7.—Sown on 24th December 1895 angd 41, ]:ru::y 15280 Cavapen
cleaned seed only. Treated mevery wyy LIRSS

B3,
cultnator would have worked, Harreyteq 1 !‘!_’
Qutturn nowhere up to lour maunds apn Rtre,
No. 8.—Sown on 1zth January 1867 0a manupeq bl Ne

hanvested, s roots thin, hard, and unft for foo1,
20. Experiments Nos. 3 and 7 are the most imcmlip;

of ke
senes. No. 3 shows the importance of culutaung the arnot

I
N the
rich eircom-hamlet zone (gankan), which s the natur] hy, 1

; bitat of
garden crops It illustrates also the supertonty of SOWInEs in 4y
on ridges to the mative method of broadcast sowing,

llsany
4 +which way adoeey
inall the other expenments. No. 7, on the other hapg,

i » €xhubit b
true indigenous conseniative methods. The land e old fall,, l::gn“
such as the cultivator might have selected after all by best lang hw; e
been occupred by rasf crops. The seed was sown broadeqsy, 'l‘:,(
country plough and field hoe were used. Imigation wag given from ¢
well four times, being about as often as the ordinary culing a f—
could afford water. And a liberal, but mjudrcious, supply of mm
dung manure was provided, being the best the ordinary Q““"Va“:
would have done for the crop. The sowing took place about he T Keean,
at which most of the imported seed throughout the Provinces y ]r{lc .
down, and the crop was dugup 1n early May, The oulturn ¢y :x;]
exceed four maunds an acte ; if the seed had not been badly chekcﬁ; i,
by weeds, it mught have yielded up to l'O maunds,

21 The average outturn of the varicus types of seeq 0 the g, ~
seven plots 15 quoted in Part (&) of Appendix C# The Stikung ini:t
Tionty of the uncleaned seed of the white and jellow sarieties Joq the
Assistant Director to consult the Botanical Department

sand I p, He, ¢

i ave | Rerpmillan
just received from Mr, Gollan an interestng note of a test pplieg "t".’\"\','ln}
by him at Mussoorie  He pat down 200 seeds of each Variety g,
pots during the current month, and up to 25th inst

ant the Bermin,,
tion had been—

White, cleaned

P © o« +« G3plams,

p» uncleaned . . o . . . 3 .
Yellow, cleaned . . . . DRI § VIR

w uncleaned .+ ] .
Red, uncleaned . . . . . « 113 plants

¢ Not reproduced.
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propose briefly to discuss.  The probable causes of fajlure may be
classed under four heads:

(a) the quality of the seed ;

(4) the unwillingness of the people to use it ;

(¢} the ume of sowing; and

{d) the conditions of cutivation.

27. (@) There 15 a general and clear consensus of opinion that the
uncleaned seed of the white and yellow varieties was distinetly in-
feniar. It was given every advantage of skilful cultivation at Cawn-
pur, and ats results were in stubing contrast to those given by
cleaned seed of the same varieties as well as by the uncleaned red
sced. At the risk of repetion, the Assistamt Duector's figures are
quoted below to . enforce the comparison ;—

Pmduc: n mzunda on plol h —

Kaad of seed, T -ﬁ** {REMARKS.
. Jamad e, | me. |l [
[ S — !
Cleaned W 643 127 1 109 7zl 60} 40
Whae §| Gocivanea ! zg JEARY
. Cleaned . 14 136 3 59
\ellawi Uncleared .| 2 l 1 E ni 234 1o,

St 3ui 6,

¢ m 66} 75

Red . | Uncleaned

" The rcsuh. of the gcxmmanan Tl made by Mr. Gollan at Mus-
soorie is further cvidence of the want of vitality in the uncleaned
white and yellow secd, The Assistant Director, in Past VIIL of his
General Note, gives lus reasons for considening that the bags of un-t
cleaned white and ycllow contained a Yarge proponion of immavare
seed, taken in all rxobabxlu) from the latera) shccrs of the camrot
plant, gathered ¥ and incapable of

The Assns!;m Director ccn]cclurcs that the Jarge and sudden
Jdemand for seed may have led to considerable crops of seed c1rrets
being cut and threshed, ripe and unripe together. From the ¢ -
spondence with the India Qffice it would appear that Messrs
& Co. had not entirely completed their purehaces before the G
ment of India came into the market and it s Jout prediahle 1
matusity of the white and yellow ancleaned seed (0 “ah gana r

in the second shipload snd largely from Marsc -

een fully tested before despatch, .
1t was hoped that & microscopical examinutio~ <ead

elict the cause of defective germisation, as! meds

D. 173-94. -
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different varieties were accordingly submitted to Mr. Duthie, Dircctor
of the Botanical Department, Notthern India.  Mr. Duthie has, how.
ever, been unsble to detect any d.flerence in the structure and condis
tion of the indiidual specimens sent 1o him * 2nd he has written to
say that he considers germination 1n1als 10 be the only true test of the
vitahity of the seed,

As both in these trials and in the actoal outturn the white and
yellow uncleaned seed las done extremely tadly, it now only remains
to suggest that Gosernment shenld mose the India Office to ascertain
from their agents the probable cause of the failure of those particular
sarieties,

28 That the seed generally suffered by bemng despatehed to India
in sacks wstead of in hermetically sealed cases 1s a theory that has
been advanced from several quarters. It was broached nan eduonial
note i the March issue of ke Judian Agriculiurist (page 71); 1t
has been alluded to by Mr  Duthie as a probable cause of bad ger-
mination; and it has been suggested by several District Officers
Carrot seed is notoriously delicate, and every precaution is taken by

private seeds-men to protect it from air and damp. That the sea
voyage was injurious tot, packed as it was, 1s therefore an intrinsi-
cally probable theory ; but there is no evidenceto supportat. The seed,
as far as we can gather, lost weight by shrinkage on the journey from
Europe to Cawnpur; if it had suffered by sea voyage, it would
probably have absorbed moisture and ganed weight. It logked
fresh and sound when the bags were opened ; and the germinanon
of the cleaned (and red uncleaned) seed was everywhere satisfactory,
arguing against the theory of any extensive damage n transit, Bug
even supposing the evidence had gone the other way, it is question-
able whether responsibulity for the damage would have attached to
the consignors. Any attempt to hermetically seal 108 tons must have
meant a defay in shipment that would necessanly have been fatal to
the whole scheme,

29, (8) The unwillingness of the people to take the seed is
complained of by several District Officers, and resulted 1n more than
a third of the quantity indented for being returned upon our hands.
This attitude was the product of varous causes The delay in
receiving the seed was the chief of them; the cultivator has hitle
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regard for eapert opimon and was satisfied that seed sown six weeks
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after the normal date was doomed to falure. The price of the seed
was grumbled at; four annas a ser had been in ordinary years the
bazar rate for country seed, and though last year it had run up to
12 annas and over, and then disappered from the market altogether,
the culthvator haggled against the mtes of advance offered by Gov-
emment, Then, again, the use of European carrot seed was a
novelty : and with the poorer classes ignoti nulla cupido is truet than
ever in a famine year. And, finally, in one district (Ghazipur) the
Callector found religious objections urged against the experiment,
though their nature 15 not stated.

30. (¢) Delay in planting the seed was after all what handicapped
the scheme most severely. * That the people were willing enough to
extend their sowings at the usual season is manifest ; estimates from
several districts show that the area in country carots in 1596 was
very greatly above the normal, and the results were evidently
successful, That imported seed, if available 1n October, would have
been readily taken up and grown with fair success can scareely be
questioned.  Trom our Cawnpur experiments it is apparent that the
English seed, planted cven up to 20th December on suitable soil,
gave reasonably good returns and would have matenally supplemented
the fuod-supply, though it could scarcely have been brought on
the market before the radi’ harvest. But every day of delay after
the middle of December meant a dwindling outturn and deterioration
in the quality of the roots.  And delay to some extent was inevitable.
1t was not till the first half of the month that the consignments
reached District Officers, and the distribution was hampered by the
Dackwardness of cultivators to apply for it.

Tha late dates of sowing had other effects than the mere uptimeli.
ness of the season, Long before December, the land ususlly desoted
to garden cultivation had been occupicd, and every eflort had been
strained to put all the best outlying soil under radl crops. Tillage
was concentrated round all the available sources of irrigation: and
fallows in good land meant the powerlessness of the caltivator to
work §t, come his seed whence it may. The carrot required rich
natural soil and [ree irtigation ; and by the time seed could be imported,
those conditions were in very many cases unattainable.  When the
seed was esentually put down, all the scanty moisture lefiby the
monsson had evaporated.  And ere it germinated, the dryness of the
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air and hardness of the soil were not to be counteracted by artificial
irrigation. To these causes was due the hard and bitter quality of
the roots when they came to maturity,

31 (d) In the matter of carefal and intellizent cultivation, the
imported seed did not in many places get a fair chance. That any
skill of tillage would have saved the late sown seed, especially in the
eastern part of the provinces, seems doubtful, as witness the experi-
ments made by Mr, Blrd at Mutisa, Mr. Browrrigg at Sultanpur, and
Mr. Cobb at Benares. Butindinidual instances of successful work
under favourable conditions are noted by the Assistant Durector.
Improved methods at Cawnpur gave reasonably good results: and
the intelhigent cultivators of the Doab showed that a fair outturn was
possible. The fact remsms, however, that in the hands of the ordi-
nary culti d m market z systems
of treatment are apt to fail with the delicate seed of the European
carrot.  The sowings are made broadcast on level plots, while nidge
and furrow sowings are essential to success. Weeding is rarely
employed, however thickly the plants may germunate : the culuvator
shrnks from the seeming waste of freely thunning his field, and
substitutes a process of shaving off the leaves, which only tends to
toughen the roots. Manure, if applied, 1s generally fresh and over-
nch causing the ¢ forking ” deformuty to appear in the carrot ; and

15 not alway s jud ly regulated.

Wiuh the special castes that practise vegetable cultivation, the
treatment, if sumilar 1n its general hines, 1s more careful and success-
ful. If our imported seed had found its way entirely nto their hands
and got a place 1n their small, highly tilled holdings, the results
would have been very different from what they are. As 1t is, the seed
was largely taken up by 1gnorant husbandmen, who had to work it by
primitive methods and mostly on nferior, outlying and imperfectly
arigable soil.  To this were added the disadvantages of 2 particularly
inclement season and a certain 1nd among the culti: s as
to the success of the expeniment.

32. To the above summary of the causes that have interfered
with the success on this occasion of European carrots as a famine
food, there is little to be added. It may reasonably be concluded
that imported seed—by preference of the large red Mediterranean
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hands of shilful cultivators by October. If the nght classes of
husbandmen get the seed, with simple directions as to its treatment,
they will almost cerfainly be able to pat a larger supply of food on the
market than the gross amount which the general cultivator could raise
for himself on his own land by indigenous methods : and should, unfor-
tunately, the nccessity again anise for the experiment, it is hoped that,
with the knowledge now acquired, this Department will be able to
give effectual assistance in executing the intentions of Government.

The Gosernment of the North-West Provinces in acknowledging
the above report requested that further information might be
furnished on the folowing points :—

(1) the amount of sced actually planted before the end of Nov-

ember, and the weight and character of roots harvested ;

(2) the amount actually planted bafore December 1oth, and
the weight and character of roots harvested ;

(3) the amount planted up to the end of December, and the
weight and character of roots harvested ;

(4) the amount planted after the end of December, and the
amount and character of roots harvested.

The Director after referring to the reports of the District Officers
reviewed the returns under the following heads (1) The area sown;
(2) The quantity of sced sown per acre; (3) Dates of sowing;
{4) Outturn. From these statistics the following statement was pre.
pared which afforded an approximate answer 1o the questions in the
Government Order:—

(1) The amount of seed planted before the end of November—nil.

(2) The amount of seed planted before December 10th~232
maunds. The neight of roots harvested therefrom—
25,095 maands. The charcter of the roots—about
3,000 maunds fairly edible, though thin and delective
in girth; the remainder edible, but Dbitter and unplea-
sant to the taste.

(3) The smount of seed planted from 15th to 3sst Deceme
ber—~s562 maunds, The weight of roots hanested there-
from-—42,745 maunds, The character of the roots—about
10,000 maunds sull edible, but kard, thin, pungent and
with & coarse, fbrous core occupying the most of thelr
bulk; the remainder coarse and unfitted for human food
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(s) The amount of seed planted after 31st December—608
maunds. The weight of roots harvested therefrom—
6,870 maunds. Acnd and uneatable, except by cattle,

The Director's interesting remarks on the character of the roots
harvested indicate & considerable dispanty between them and the
well-known segetable as ordinanly supplied by market gardeners.
“According to the unanimous opmnion of all the District Officers
the carrots grown from seed sown after Chnstmas were hard,
thin, and completely unpalatable, fit only for feeding cattle upon.
Those grown from seed planted in the earlier part of Decem-
ber were small and bitter: at their best they were stringy, with
a fibrous, inedible core anda taste ke indifferent parsmips.
Ther succulence, too, varied according to the class of seed,
the red varety bemng fairly sweet and the white invariably
coarse. It differed, too, with the soil and place of growth, the plants,
for instance, on the ndges along irrigation channels being juicier
and fleshier than elsewhere. 1In the Cawnpur Farm I saw some
edible carrots of farly normal size, and in Basti I was informed that
the carrots were eaten with approval; but all the carrots I got in
Bareilly and Lucknow wele n length and girth like 2 lead pencﬂ
and in taste acrid and repell It 15 thus i ble to
£s 10 the character of the roots grown at particular times.”

The following andlyses of two samples of carrots (white and red)
grown on the usar land, Gursikram and Aligarh, during the ra#{ season
1896-97 were made by Dr. J. W, Leather, Agricultural Chemist to
the Government of India. By the side:s placed the report of an
analysis of carrot root given in Cooley’s Cyclopedia, 1892. The com-
position of the roots grown in India and in England does not exhibit
much vanation.

\Vhite Red. Enghsh

carrots, | earrots. [ carrats.
Water o o« « . . P 857 43 $;
Soluble atbuminoids . M- 35 &'43 7.’;
Insaluble P . 7 SF e
':-ugar s!arch Jetc. . . . . S8 7'08 810
Crud; ﬁ e e s . 237 3z
Wo e e e P 2'1g t 5o 330
Solubh.- fneral mattér . . .. 1'09 09 .
Insoluble e .. 28 32 }' (A

Total .| toweo| teaco | 1e0ve
Total Nurogen o ws] ase|

D. 173-04.
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Carrot Cuitivation sy an Emergent Crop

hands of skilful cultivators by October. H the right chsses of
husbandmen get the seed, with simple directions as to its treatment,
they will almost certainly be able to pat 2 larger supply of food on the
market than the gross amonnt which the general cultivator could raise
for himself on his own land by indigenous methads : and should, unfor-
tunately, the necessity again anse for the experiment, it 1s hoped that,
with the knowledge now acquired, this Department will be sble to
give effectnal in ing the i ions of Government,

The Government of the North-West Provinces m acknowledging
the above report requested that further information might be
furnished on the following points i~—

(1) the amount of seed actually planted before the end of Nov-

ember, and the weight and character of roots harvested ;
(2) the amount actually planted before December toth, and
the weight and character of roots harvested ;

(3) the amoant planted up to the end of December, and the
weight and character of roots harvested ;

(4) the amount planted after the end of December, and the
amount and character of roots harvested.

The Director after referring to the reports of the Distnet Officers
reviewed the returns under the following heads (1) The area sown;
(2) The quantity of seed sown per acre, (3) Dates of sowing;
(4) Outtern. From these statistics the f was pre-
pared which afforded an approzimate answer to lhe questions in the
Government Order :—

(1) The amount of seed planted before the end of November—nil.

(2) The amount of secd planted before December 30th—230
maunds. The weight of roots harvested therefrom—
25,095 maunds. The character of the roots—about
3,000 maunds fairly edible, thongh thin and defective
in girth; the remainder edible, but bitter and unplea-
sant to the taste,

(3) The amount of seed planted from rrth to 3rst Decem-
ber—~g62 maunds, The weight of roots harvested there-
from—42,755 maunds. The characier of the roots—about
10,000 maunds stili edible, but hard, thin, pungent and
with a coarse, fibrous core occupying the most of thelr
bulk; the remainder coarse and unfitted for human food.

D. 173-94.
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tive, and if they are left over till November, their yield is, C°"’°l}g,§_}°ns
under ordinary conditions, of littlg or no value.

(3) The crop requires to be irrigated and fauly plentifully
manured, At the Farm, where
obtained, s1x to nine waterings were given between germi.
nation and maturity, and manure was provided at the rate

Onunmanured land the outturn

of 200 maunds per acre.

our best resulls were

Cawnpur
experimants,

was evceedingly poor, and last year’s experiences proved | Irrization

and manure

the fotility of trymng to grow the crop without imrigation. | necessary,

Sowings on ridges met, on the whole, with better success

than the ordinary country method of broadcast sowing,
though on poor soil and with defective irrigation the

supeniority would apparently disappeat.

The general

conclusion to be drawn from the experiments is that the
culuvation of imported carrot seed 15 more suitable for the
minute skill of the market gardening classes than for the
broadet style of work displayed by the ordinary cultivator,
This is of course nothing new; but it may be taken as a

4

against

carrot seed toa culti-

vator in future, unless he can guarantee manured soil,
irrigation, and reasonable care for its tillage.

() A comparison of the results obtained from the different
varieties of seed received from Europe places it beyond
doubt that the uncleaned seed, on the whole, was
markedly defective in germinating power. This fact,

when stated n previous

reports, was questioned hy

Messrs, Carter & Co.; but we have made 1t the subject
of most careful trals and obsesvauons, and we are fully

d in the

formerly

Last

year we found the red uncleaned variety to possess
reasonable vitality, but the white and yellow uncleaned
seed gave almost umiformly bad yields. This year they
have stll further deteniorated, and therr outturn has
been almost neghgible. Without any discussion as to
. the cause of this phenomenon, it may be safely recom-
mended that in future no seed be 1mported unless the
dealers are able to clean it before despatch and to

guarantee it mature.

D. 173-94.
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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, 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, papers on Veterinary subjects will be regis-
tered under the Veterinary Series; those on Forestry in the Forest
Series, Papers of more direct Agricultural or Industrsal 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 subjects will be registered under the Mineral Series,

‘This sheet and the title-page may be remaved when the subject-matter 13 Sled fa its proper
place, according 1o the letter and number shown at the bottom of each page.



NOTICE. .
——

Future issues of this publication placed under either the « Special Veterinary”
or * Special Forest Series ” will not be included in the annual enumeration. Such
papers are printed for Departmental purposes. Their unfortunate inclusion in
the system of annual numbering has led recipients of the ordimary issues to think
therr sets incomplete,

The following pamphlets have already appeared as Special issues, snd have
not accordingly been farnished to the publc. ’

1894 o A « Nos. 8,9, 10, 11, 13 and 185,
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The objects of THE AGRICULTURAL LEDGER are t—

(1) To provide inf i d with agriculture or with ic products
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)
1 all offices a in jeull subjects throughout [ndia, so that
references to ledger entries made in any report or publication may be
readily utilised in all offices where ledgers are kept ;

{3) To admit of the circulation, in convenient form, of information on any subject
connected with agriculture or economic products to officials or other persons
interested therein 3

{4) To secure a connection between all papers of interest published on subjects
relating to economic products and the official Dictionary of Economic
Products. With this object the information published m these Ledgers will
umformly be given under the name and number of the Dictionary article
which they more espectally amphfy. When the subject dealt with has not
been taken up in the Dictionary, the position it very possibly would occupy
1n future 1ssues of that work will be assigned to it.
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REPORT o~ tae COAL SUPPLY or INDIA.

Including results of the Examination of Selected Samples from the Principal
Seams. (With Appendix containing Tables of Resul{s.) .By PROFESSOR
WYNDHAM R. DUNSTAN, M.A,, F.R.S, Director of the Scientific Department

of the Imperial Institute, London.

The valuable and interesting report by Professor W, R. Dunstan,
F.R.8.; reproduced in these pages may be fittingly preceded by the
following brief account of the manner in which the present inquiry
originated.

In 1895 8ir F. A, Abel, Bart. K.0.8., Secretary and Director, Im-
penal Institute, forwarded to the Government of India m the Revenue
and Agricultural Department & report upon the specimens of coal
transmitted by the Department for exhbstion n the Indian Section of
the Imperial Institute and for the purposes of examination. The report
included the results of the 1 ion in the R h
Department of the Institute of the whole of the samples and of the
elementary analyses of those which were shown by that examnation
to be of supenior quality.

In 8ir F. A Abel’s letter on the subject, Flying Seal Series
No. 42, dated 7th March, the following paragraph occurs i—

* In no instance was the sample received sufficiently large to permit
of practical experiments, with a view to the determinationof the calorific
value, etc. ould experiments of this kind be desired in any particular
instance, thly can be carried out in the Research Department, provided
one or two cwts, of the coal to be thus examined is forwarded,”

C. 1414-41.
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Onthe case being transferred to the Reporter on Economic
Products for farthér action, those firms who had préviously supplied
samples, and others were invited 1o furnish abount two cwts. of coal
from then‘ respecm'e collieries for ascertaining the calorific value and

p A inder was subsequently issued to the
Managers and Propri of the collieries which had not responded
to the oniginal circular pointing out that the collection of samples
already to hand was of so representative a character thatt seemed un-
desirable that any collieries should be amitted.

The second larger series of samples now reported on form the
result of that correspondence.

It may be mentioned here that out of 45 companies and indivi-
duals addressed, 28 furnished samples, and only 17 either did not
1eply (12) or declined to avail themselves of the offer placed before
them (5).

It may also be well to explain that the numbers quoted in Table
I, column 1, and there described as Indian Invoite numbers ase in
reality the Indian Museum Registration numbers.  Smaller duplicates
of the samples furmshed to the Imperal Institute were in “every
case retained mn the Indian Museum both for purposes of venfication
and in accordance with the standing rule which provides that for
every sp despatched to the Imperial Institute an exact dupli-
cate shall be retained in the Indran Museum. The advantages of
this procedure ase obvious, A London firm is thus enabled, to
communicate with its Calcutta correspondent, or vive rersd, referring
him to & sample exhibited in both the Imperial Institute and the
Indian Museum under one and the same registration number.

Tt need only be remarked that the Director’s report on the coal
supply of India together with the table of anslytical results are
printed in their enhrely The portion of the appcndlx containing
the ¢ z of the ical analyses and the
specially prepared map of India are not, however, reproduced.  The
only addition is that made to Table I, where the statement giving the

outturn of the collieries for 1896 is brought up to date by inserting
the official returns for 1897.

Introductory.
At the instance of the Government of India an examination has
been made in the Scientific Department of the Imperial Insthute of

C. 1314-41.
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a number of large. sxmples of cozl taken from some of the principal
seams in Indra, many of which have not been previously examined.
The coals were collected nnder the supervision of Dr, George Watt,
C.LE, the Reporter of Economic Products to the Indian Govern-
ment. Two series of samples have been received. The first series
formed the subject of a report from the Scientific Department in 1895,
which has been printed in the Indian “ Agricultural Ledger,” No. 2,
of that year (see alto “ Impenal Institute Journal,” Vol, 1, No. 4,
P- 162, and “ Annual Report of the Indian Committee of the Im-
perial Institute,” India Office, 1897). The results of the analjsis
of thus first and smaller seres are, for convenience of reference,

Tuded 1 the table appended to this Report, being marked by
an asterisk. The second, larger, and more representative series
forms the chief subject of the present Report.

Literature.
In addition to the Report above-mentioned, the following works
are of |mponance m connection with the history, occurrence,
and ch istics of Indian
coal -—“I\Iemolxs of the Geologlcal Survey of India,” 1871-97,
papers by T. W. H. Hughes, F. R. Mallet, W. King, F. Noetling,
T.Da la Touche, P, N, Bose, etc. ; Ball's “ Geology of India,” Vol, I1I.,
1881; Walt's “Dictionary of the Economic Products of Indi,”
article * Coal,” by Dr, W, Saise, Manager of the East Indian Railway
Collieries, “ The Karharban Coalfeld, with some remarks on Indian
Coals,” by Dr. W. Saise “ Proceedings of the North of England
Insutute of Mining and Mechamical Engimeers,” 1880; “ Annual Re-
view of Mineral Production m India " for 1896 by Dr. George Watt,
Q.L.E., Calcutta, 1897 ; “ Imperial Institute Series of Hand-books
of Indian Commercial Products, No. g, Indian Coal,” Calcutta, and
Impenal Institute, London, 1893.
It will be convenient to briefly summarise here the chx:f points
in with the distrib P and
characters of Indian coal.

Occurrence,
From the exhaustive mnvestigations made by the Geological

Survey of India, 1t appears thatthe Indian coal measures belong,
not like those in England and Wales, to the carboniferous period,

C. 1414-41.
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The coal occurring in the Peninsuls, south of the Indo-Gangetic
plains, belongs to the lower Gondwana period, whilst the extra-penin-
sular coal, eg., that of Assam and Upper Burma, is principally
cretaceous and tertiary. This difference in the occurrence of coal in
India and Great Britain is important in accounting for many of
the peculiarities in the composition and characters of Indian coal as
compared with English and Welsh coal.

Distribution.

Coal is widely distributed throughout India, except in Bombay
and Sind, the North-West Provinces and Oudh, Rsjputana, and
Mysore, where the mineral is either scantily distributed or entirely
absent. Many of the coal-fields have not been fully explored and
only a small proportion of the total known coal area is at present
worked. The seams in Bengal and Assam are frequently from 5o
and 80, to as much as 180, feet inthickness. The pits are often of
considerable depth; at present the deepest appears to be about
700 feet. In many cases the working of the seams leads tothe
escape of little or no fire-damp, so that the minersare able to work
with naked lights, In 1895, 235 collieries were at work, but in
1896 only 172 were in active operation. At the present time
Bengal produces more than three-fourths of the coal minedin India.
The localies and extent of the local production in India may be
learned from the following summary, taken from the last published
returns (1895 and 1896)." The chiel coal localiies are figured
(roughly to scale) in the map® which is appended to this Report,
This map is one prepared for the * Hand<book” at the instance
of the Indian Governmentin 1892. The principal rallnays, which
are marked, are Important in connection with the question of
transport.

ASSAX,—~The mines in Dufla, Khasi and Jaintia Hills, the
fatter including the Cherrapunji mines, the Garo and Naga Hills, and
the districz of Lakhimpur, in which the extensive mines of Makum
cccur, are of considerable importance in relation to the rallway
extension in this Province. The thick seams of the Makum mires
are being actively worked, and are estimated to furnish 18,000,000

* Not reproduced.—Ed.
C. 1414-41.
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tons. In 189, the production amounted to 172,717 tons; n 1896, to
177,259 tons, In these mines the boring is usually made honzon-
tally into the hillside instead of by = vertical shaft.

BALUCHISTAN.,—This Province produced 23,259 tons of
coal in 1895, but only 10,572 tons in 896, the chief mines being
those of Khost and Quetta. Much of the coal is too friable to be of
general use.

BENGAL.—In 1895 there were 218 collieries at work, pro-
ducing 2,716,155 tons; in 1896, 154 collieries were worked, pro-
ducing 3,037,920 tons, valued at R81,46,411. The principal fields
are :—HKarharbari (200 miles from Calcutta), covening 8 square
miles and estimated to contain 136 million tons; Raniganj-
Barakar (about 130 miles from Calcutta), covering at least soo
square miles, and representing 14 thousand million tons; Jherias
afew miles to the west of Raniganj, covering 200 square miles, and
representing 465 million tons ; Bokaro, close to the Jheria field,
which covers 220 square miles mn thick seams estimated to contain
1,500 million tons ; North Karanpura, which occupies 472 square
mules, representing 8,750 million tons ; South Karanpura, which
represents about 75 million tons ; Daltenganj, coverng zoo
square miles, and representing about 11 million tons; Ramgarh,
asmall field, south of Bokaro, occupying 40 square miles and
representing about 5 mihon tons.  Other fields, at present not largely
drawn upon, are Talelir, Rajahal, and Darjeeling, where
there 1s 2 narrow field of graphitic coal.

RBURMA —The most important fields are the Theingadaw on
the Irrawaddy, and those on the banks of the Chindwin niver near
Kalewa. The output of coal in Burma amounted to 17,239 tons 1n
1895, and to 22,993 tons in 1896.

CENTRAL INDIA.—In 1893, Central India produced 98,219
tons of ccal; m 1896, 115,386 tons The most important fleld,
and the only one systematically worked, s that of Umarie in
Rewah, which 15 only 34 mules from the Katm station on the East
Indian Railway, and is therefore of great importance as a source of
supply for the North-West Provinces and the Panjab. The Umaria
field covers 3 square miles, and is computed to contain 28 million
tons of coal, Other fields are those of Sokagpur, close to
Umaria, covering 1,600 square miles ; Korar, 9 square miles,

. and
Bisrampur, 400 square miles,

C. 141441,
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DISTRIBU- CENTRAL PROVINCES.—In 1805 the Central Provinces
plontral produced 122,776 tons of coal, but in previous years the amount was
vince:

far greater. In 1896 it rose again to 141,185 tons. The principal
mines are those of Mekpani, on the Great Indian Peninsula Rail-
way, about roo miles to the south.west of Jabalpur, and Warora;
the latter, which belongs to the Government, is responsible for the
increased production of 1896, Other mines are those of Shahpur
and Pench, Korba, Mand, and Rangarh ; the threc latter, which
are in the Mahanadi valley, cover over 1,000 square miles and in-
clude several seams of great thickness.

HYDERA4BAD.—The most important mine in Southern India
isthe Singarend, in the Dominion ofthe Nizam. The output in
1895 was 292,915 tons ; in 1896, 262,68t tons; most of it went to
Madras and Bombay. The Singareni coal is of especial interest as
being at present the nearestto the large deposits of iton ore of the
Salem district, some of which Is of excellent quality (se¢ Annnal
Report of the Indian Committee of the Imperial Institute, India
Office, 1897). Little is at present known of the large coal-fields of
Kamarunt, Cherla, Chinnwr, Af varam, and Telade 12

MADRAS.—The principal mines are the Rajahzompalli of
the Godaveri coal-fields, but they are scarcely yet in full working
order. It seems probable, from the occurrence of both coal and iron
ore in Madras, that before long an important iron smelting industry
will be established in this Province.

PANTAD~The Dandot mines of the Jhelum district contain
1hree seams about three feet thick. 1In 1895 they produced 72,493
tons, which were chiefly consumed on the North-Western Indian
Railway; in 1896 the production had nsen to 79,017 tons. Other
fields are those of I’ldh, Bhaganwalla, Chitapahar, Hazara,
and Bannu, which, however, have not been fully explored,

Bode of Worlking ; Labotr,

For detailed information as to coal mining, coal companics, coal
legislation and coal labour, reference must be made to the * Imperial
Institute Hand-book on Indian Coal” The following accounts of
mining in Bengal may be included here as indicative of the mode
and conditions of Indian labour.

«The system of working varies very much. At Warora, Central
Provinces, where 109,000 tons per annum are wound by dircet

C. 1414-41,
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acting engines out of two shafts 200 feet deep, the system nearly
approaches the English. No women work underground, and work
is constant from Monday mormingto Saturday night. The work
time is divided into three shilts of eight hours each, The seams,
which vary from 8 to 12 feet, are worked thus :—Galleries or boards
and headways are driven 1z feet wide, and 6 feet in height, leaving
the roof coal and pillars 40 fect square, The coal is so hard that it
has to be nicked and undercut, and then blasted down. The plllars
are worked by splitting each from one headway or another, and then
taking the far end off in slice. The roof coal comes with it.

At the Mohpani collieries a similar system is worked, The
difficalties met with in these mines, owing to the faulted and dis-
turbed nature of strata, are probably unequalled in India.

“The Karharbari coal-field 1s maialy worked by three companies,
the Raniganj Coal Association, the Bengal Coal Company, and the
East Indian Railway. The system here is similar to that obtaining
all over Bengal, The working hours are from 6 A to 6 ra1, and,
perhaps, later, when extra work is required. Only four days a week
real work is done, and the consequence is that collieries must have
a far greater number of working places than the same output in
England would warrant. All the miner's family work with him,
carrying or tramning his coal. Picks of Enghsh pattern aid make
ere now umversal, the crowbar and single pick having been ousted,
‘The workings are on the bord and pillar system. FPillars vary from
12 feet to 4o feet square and 40 feet by 6o feet. In the shallow
mimes and thin seams (7 to 8 feet) the former size obtans; 1n the
thick seams (from 12z to 20 feet) the latter, Pillars are worked m
the 8-feet seam in the following manner:—A s-feet chock 1s placed
between each pillar in the row of mllars {generally six in number)

that are to come out. A chock is also placed in front of each; the
pillar 1s then attacked from the front side, When pillars are taken
out, the chocks are withdrawn and the roof falls.

“The remarks on the Ranigan) coal-field given below apply in
some measure to this field. Of sinking, coal cutting, the mner’s
love of holiday, lighting of mines, etc., the description 1n one case 1s
a description in the other. Payments in this coal-field are weekly,

MODE
of
WORKING:
LABOUR.
Warora,
C.F.

Mohpani.

System
pursued {n

engal.
Karharbarl.

on Sunday mornings, the miners resorting from the pay offices to the
East Indian Railway bazar, which was established to attract local

C. 1414-41,
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mopE Iabour, and which has done so. The labourers consist of low class
V{%'&“ﬁ= Mussalmans and Hindus, as also aborigines,—Santals and Kols.

Systems.
pursued in
Bengal.

Dralnage.

Miners®
dwelllngs.

Rates pald to,
miners.

Classesof
eoal.

Paniran).

There are some Bautis, brought from Bengal to teach the local men
how to cut coal. The local men, however, cut coal better, as they
have discarded the Baun sadel. Local labour is more tractable, and
the Baons are not in such requisition as formerly,

“Drainage is effectively carried out by Tangye's special and
Lfting and forcing pumps, worked by bob-levers from horizontal
engines. The mackinery is of good type, and winding and hauling
are done by good engines. Ventilation is attended to in the deep
mines, mainly by furnaces or steam-jets,

“The miners live in small villages, aggregations of huts of mud
walls of bricks set in mud with thatched or tiled roof. ’U'he hut con-
sists of one rgom, sometimes two, of from 6 feet by 6 feet to 10 feet
by 10 feet in size. Those better off have cow-sheds and granaries;
these two latter with the dwelling forming three sides of a
quadrangle. The larger proportion of the lab i during
the ramny season, and work at the collieries only in the cold season,
say from October to June. Some of the labourers have settled down
to coal cutting as a calling, and these work constantly, always
excepting Monday, which is invariably a holiday.

“ Coal cutting i3 paid for by contract at so much atram or
bucket. These are of various sizes. The price generally amounts
to from 7 to 8 annas per ton for Jarge, and t} to 1} annas per ton
for small coal. All other work as stone cutling, sinking, rail-laying,
etc., is paid for by daily wages.

« The coal is hand-picked into four kinds. Steam is larger than
2-inch cube, rubble larger than $-inch cube, smithy down to }-inch
cube, and all smaller than that is called slack or dust. This pick-
ing or screening 1s done by contract, and for rubble and smithy the
coolies get about 4 annas per ton,  Slack 1s not pmd for. Loading
is done by hand into the railway wagons. At the mines tipplets are
used for dischargieg the ceal from underground trams into the
wagons that run in the narzow-gauge tramways.”

The following notes on the Raniganj coalfield are by
Me. T. H. Ward :—

«“The Chord line, East Indian Railway, passes across this coals
field, and the collieries are clustered on elthet side and along the
Barakar branch, sidings and branches, up to six milesin length

C. 1414-41,
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bwlt by pnivate enterprise, connect most of the collieries to the main

MODE
of

line. Here winding engines, wire-rope guides, and tipplers, and the WORKING ¢

LABOUR.

regular paraphernalia of an English colliery are fast supplanting the | systems

primitive ‘gin’ and bucket of a few years ago. These gins were
(and sometimes are still) turned by women, 25 to 30 being employed
on each gin. They kept time toa monotonous chant which they
sang as they tramped round and round.  The sinking mn the district
is easy, through soft sandstones, no brickwark being required to
protect the sides. Heavy water is somettmes met with.

«“The coal in the east of the field 1s very strong and non-caking,
The sandstone roof is also very strong, and comes nght down nto
the coal. Practically no timber 1s required in working the coal in
the manner described below. Inthe west of the field, at Sanctona
for mstance, the coal is not so strong, though the roof 1s everywhere
the same. From Belrooi near Sitarampur, westwards, the seams
worked are all coking coals,

«The seams worked are seldom less than 1o feet and sometimes
reach 11 feet, in thickness. In the Barakar Coal Company’s Kumar-
dubhi Colliery and the Bengal Coal Company's Lizkdee Colliery
on the west of the Barakar, the enormous thickness of unpwards of
80 feet has been found.

“The mine is laid out underground on the same plan throughout
the district.  This plan has been stereotyped all over the field, and
is adopted without reference to its swtability to the different conds-
tions obtaining n the vanous seams worked. Indeed,it has been
adopted apparently more with rteference to the prejudices of the
native muner than from economical considerations. Galleries are
excavated to the full height of the sears 12 feet to 16 feet wide, leav-
ing square pillars of varying sizes to support the roof, many acres
being thus often left on pillars  The native cooly insists ( and he
has his own way very much in this coal-field ) on commencing oper-
stions at the roof and working downwards until the full height of the
seam has been excavated His chief and dearly-pnized weapon is
a*sabal’ or crowbar with sharp point at one end. With this he
smashes the coal, standing always when at work, He never

proves bejond the firstfcleat Gangs of fouror five men occupy
each gallery, They are paid by the bucket or tram of steam coal

pursued In
Benzal.
Ranfganf.

Thickness of
seams.

Plan,

Galleries.

Usnal

mioing
Implement,

or small delivered atthe pit bottom. 1f any timber hasto be set
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MoDE up in & working place, a man of the carpenter caste (* Chutar ")
nglélém‘l.':: who is paid & daily wage, must be sent for the purpose.
stes “ Women and children work und d,and are principally
:’EI:ESS: employed in carrying the small cosl and dust. They ate also paid
by the tram or bucket, The women often take their babies, two
and three months old, down the mine, taking with them also a small
cot on which the child sleeps or plays while ite parents are at work,
“Access to the mines is very generally by inclines opening to
the surface,
Seams, “In the eastern part of the district the seams are for the most
part flat, in the central and western parts the sirata are often steep
(the generaldip being southerly },and intrusions (dykes) of trap
Shafts, rock become more frequent. The deepest shafts are about 250
feet, the largest part of the coal yet won being from much less
Fire.damp. | depths, Some fire-damp has been met with in the western part
Conf.p 4. of the district. Chanch Colliery ( west of the Barakar ), belonging
to the Bengal Coal Company, was abandoned some years ago after
an explosion 1n which several men were burnt, some of whom died,
At Sanctoria, also belonging to the Bengal Coal Company, some
raen were bumt in 1883, .
“The collieries of Kumardubhi and Lizkdee have already been
mentioned. Thousands of tons of coal have been won from the out.
crops merely of these magnificeat seams, and thousands of tons still
remain to be worked without indenting on their resources at any
greater depth,
Principal “The ¢Bauri’ is the principal caste which supplies coal-cutters
e::];:'lz-:ﬂ:'}' for the district. In some respects the Bauri colliers’ characteristics
cates are amusing, like those of his western prototype. He isvery fond
of getting drunk, especially at the week ends, and very dusinclined
to go to work on Mondays, e is good tempered and improvident ;
it isa dificolt matter to persuade him although bels always paida
“ticca’ (contract ) rate for his work and could easily increase his
earnings, to do more than will, with his wife's contnbutions, keep
the household in rice and himsell in drink for the day. The nearly
Customop | bniversal and very bad custom in this district is to pay each evening
thedistriettol  for the work done during the day. The collier or cooly has often
asity. to wait about until 8 or g pw. for his money. IHe then goes

cheerfully home, and remains up half the night drinking and sing-
ing with bis companions (he is vergsocial in his habits ), fncompre-

C. 1414.41.
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hensibly happy with his tuneless tom-tom. In the morning he trudges MODE
back, very often seven or eight miles (a distance of course travelled ‘Zﬁg(’ﬁ‘ﬁzﬂ:

twice a day) to work and is down the pitat g or 1o aa. All day,

in the intervals of work, he sucks the comforting hubble-bubble.*

“The light which the collier carries with him is exceedingly
of oil in proportion to the number | atlowancs of

P i He gets an

System
Pursued in
Bengal-
Ranigan).

of trams of coal he cuts. Every morning he draws at the godown | tizhiiag

sufficient for his requirements during the day with an allowance
of cotton thread or old rags to serve for wick. This oil he burns in a
* chiragh,’ or small piece of stone hollowed cut into the shape of a
boat {2 piece of tile from the roof of his house is often substituted),
Tn this he places & small quanuty of oil anda portion of wick.
Any oil he can save from his allowance is his petquisite, and he can

carry it home. Jfakué and castor ol are the chief oils used. Rinds of otf

Some of the mines are lighted by kerosene, burnt in small tin
lamps holdng about two ounces, with small circular wicks, The
native does not like this plan so well, as he cannot use it to rub
on his body or to season his food, 2 purpose for which makud
o1l is nsed.

Durposes.

“The ventilation of the underground workings receives very | Ventitatfon.

little attention, and in most collieries none at all, The great freedom
from fire-damp, and the lofty seams ecxploited, have kept this
question in the background. The ignorant native has not yet
realised thathus health and longewity are in question, and he hag
bes:des helped much to prevent ventilation becoming a necessity,
by the wonderful power of endurance he has shown, and which
enables him to work for hours at the bottom of a sinking shaft with
water pouring over s naked body, or to work all day long, or day
after day in driving a “ mse’ gallery, pethaps hundreds of feet from
any current, in an atmosphere which is fetid and laden with  steam,
This is a blot on the mining of the district and ought to be
speedily removed,
Production.

The increase in recent years of coal production in India is very
temarkable. In 1895 it amountedto no less than 3,537,820 tons
valued et R1,28,81,352, This is nearly half as much again gs
that for 1894, and an increase of more than 50 per cent. gs

* Syn. for native hooka or pipe.—Ed,

. . C. 1414-41,
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EXAMINA-
TION.

Determina~
tion of
sulphur,

Drying.

Report on the

quantity of soot sometimes remained on the nnder side of the lid and
escaped busti These d 1 were made in duplicate,
and passed if the difference was not more than 0°310 04 per cent, at
this stage. The crucible was then put into 2 mufile furnace with the
1id balf off, and heated until nothing but ssh remained, when it was
cooled in the desiccator and weighed. The losy was reckoned as
fixed carbon, and the residue as ash; the colour of the ash will be
found recorded in the tables.

For the estimation of the sulphur about 1°5 grams of cosl were
fused in a platinum dish, with 30 grams of the following fusion-
muxture :~—Sodi hloride, 4 parts; p fum nitrate, 3 patts;
sodium carbonate (dry), 1 part. The mixtare was slowly heated,
and, after a short time, it deflagrated and became liquid ; when cool
it sohdified into & white cake, which was dissolved in boiling water ;
the solution was filtered, acidified with hydrochlofic acid, and, while
quite hot, precipitated with barium chloride, By keeping the beaker
and its contents warm on the water-bath for three or four hours, the
preciy of barium sulphate was ob dina granslar form very
swmtable for filtering. Most of the filtering was done through a felt
of asbestos placed n the bottom of a perforated platinum crucible,
with the help of a water pump; this being a modification of Gooch's
method,  Careful test-experiments showed that, in point of accuracy,
this method was at least equal to that ordinarily nsed, 272, igniting
the precipitate of barium sulphate in a erucible; it is for speed muck
to be preferred  These estimations were made in duplicate, a differ-
ence of o°3 per cent. being considered quite allowable after consid-
In some casea the sulphur left in the cole was

erable experience.
estimated.
Uttimate analy«is.~~This was conducted on selected coals in
the usual manmer. The coals were first dried in 8 current of hy-
drogen gasst 120° C. for half-an-hour; this was done by pushing
the platinum  tost containing the weighed quantity of caal fnio the
centre of 2 long picce of wide giass tnbing, which jtself way passed
through the walls of a saucepan. Hydrogen was led in at one end
and allowed to diffuse through a small piece of fine tublng packed
with cotton wool, inserted in a cork at the otherend. A lgumcr was
lighted under the saucepan, and & thermometer fixed into a hole in
the kd; a sery convenient air-bath was thus oblained, The coal

C. 1414-41.
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after being dried, was then burned in the usual way in a piece of hard
glass tubing. The tube nsed was filled 10 2 Jength of 35 inches swith
copper otide (from wire), and to the extent of 43 inches with lead
chromate, these materials being kept in position by plugs of fine
copper gauze. The total length of the tube was about 34 inches.
It will be noticed that the amount of ash, as determined in the com-
bustion, was in some cases distinctly higher than when estimated by
the technical method, This is doubtless due to the presence of iron
and other mineral substances in the ash, which are left ina higher
state of oxidation alter being heated in oxygen.

The Calorific Lquiralent has been determined by means of
Thotmpson's calonmeter, the apparatus being previously standardised
by the combustion of matenial of known calonfic value and the
necessary correction applied to the cxpenmental numbers. The
results are stated in large calones,

The services rendered in with the i ! work

ULTIMATE
ANALYSIS.
Burning.

Thermal or
ealorific
value.

by Or, F. Lihn, Special Assistant Chenust in the Scientific Depart-
ment, and by Mr. A, M. Crighton, Junior Assistant Chemist, merit
official record.

Results.

‘The results obtained in this examinationare given in the tables
appended to this Report, the various samples of coal being arranged
under the provinces from which they were obtained (Table IL).
For convenience of companson, and also to render possible a
general survey of the figures, they have been ploited 1n curves on the
dizgram * which 15 appended. A table of previous analyses of
Indian coals is also given, to which is added, for comparison,
analyses of typical British coals (Table IIL.). To those familiar with
the technical valuation of coal the data need little explanation or com.
ment, It will be seen at once that Indian coal vanes much in com-
position and quality, NMost of it 1s quite suitable for ordinary pur-
poses, whilst some of the samples, ¢ ¢., certain of those from Bengal
and Central Indsa, are of excellent quality, equal to that of some of
the best British coals, It may be useful to draw attention to the
characteristics of the coal of each district.

ASSAD.—The coalfrom Malkwm is regarded as one of the best
of the Indian steam coals, though this 1s scarcely borne out by the

ent of
services.

Conf. pp. 13,
23 et seq.
Conf. p. 36
1o,

Conf. . 40.

V;l'lﬁ&(on t]n
quality
Indian’ C:ll.

Makum,

* Not reproduced.—Ed.
C. 141441
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Conf. p. 7.

Cherrapunjl.

Conf. p, 36.

Maoflong,
Couf. pp. 87

Dikha Valley.

Notlceable
fact regard-
10g Azsam
Coals.

Khost,

Rllla-Hakim.

two samples now reported on.  The ash is remarkably small, but the
sulphur is high, Neither of the two samples examined contained 1he
very high percentage of fixed carbon (75'7 per cent) recorded by
Mr. Fo R. Mallet in his  Memorandum on the Coal-fields of Assam
(1876), (see Table L),  One of the samples gave a rather soft coke
containing much sulphur, the other was non-caking,

The sample from Cherrapunji, though low inash, contains
much sulphur. It is, however, 2 hard caking coal, burning like
cannel. The sample examined differs considerably from that re-
ported on by Mr. James Prinsep (see Table 1IL). Anaccount of the
Cherrapunji field has been given by Mr,T. De la Touche (* Records
of the Geological Survey of India/~Vol. 22, Part 3, 1884). The
sample from Maoflong issimilar to the other Assam coals, but
differs very much from the two samples analysed by M. F. R. Mallet
(sce Table IIL, *Records, Geological Survey of India,'—Vol. §,
1875). The sample from the DiLhu Falley is a non-caking
bituminous coal.

All the Assam  coals ave kable in being paratisely free
from mineral constituents (ash). They are probably serviceable as
steam coals, but the samples examized contain too wuch sulphur for
use in jronssmeling.

BALUCHISTAN.~The Khost coal is tertiary and someshat
biteminous. Of the two samples from the Khost colliery, that from
the Khost seam is probably a serviceable caking steam coal, contain.
ing, however,a Iarge proportion of sulphur, That Irom the Jiiiq-
Jlal.im seam containg litle sulphur, and has the characters of & fair
caking coal which furnishes more heat when bumt than would be
anticipated from the analytical numbers.

DBENGAL.—The coal in Bengal varies greatly in quality ; much
of itis excellent, the fired catbon ranging between 50 and 6o per
cent., and the cslorific value excceding 6,000 cals. (= about 1o
Dritish thermal units), whilstthe ashoften does not much exceed,
and in some instances falls below, 1o per cent, and the sulphor bs
frequently present in but very small propostion. A great deal of the
Bengal coal is senviceable steam coal,  Many sampY:s'c:kc well and
contaln lite sulphur, and the coke is therefoze suitable for fron

emelting.

C. 1414-41.
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The fifty-three samples of Bengal coal were derived from the fol- | BESULYS.

lowing collierie:

Raniganj. Sanctoria.
Barkar, : Searsole.
Kumardubhi. Jemehuri,
Rajpur. Madhubpur.
Loyabad. Daltonganj.
Petanas Buggutdeah in Jheria.
Karharbari (Giridih). Barmondia,
Sodepur. Luchipur,
Liakdee. Ghoosick,
Nimcha. Baratchak.
Kooldeah. Chattabad.
Jeyramdangsh, Moulkara.
Dhadka. Nandr
_Belyooi. Kalipahari.
‘Borrea. Kustore.
Salanpur. Patlabari.

The analyses of Karharbari coal agree well with those pub-
lished by Or. 8afse (Table IIL). From this coal a considerable
quantity of cohe is produced, at present chiefly in the Anchor
reciangular oven, partly for locomotive service and pantly for use in
the East Indian Railway Company’s foundry at Jamalpur,

The Barahar coal has the reputation of being a first-rate steam
coal, and a certain quantity of coke containing very little sulphur is
produced from it. Sanctorie coal is considered to be a good gas
coal, 50 also is the Qiridih coal, which is used by the Caleutta Gas
Company,

DBURMA,—Only two samples have been received from the
Burma Casl Company. The origin of the coal is not stated, but it
is probably derived from the Shieyo district, about 6o miles above
Mandzlay and four ,or five miles from the Imawaddy. That from
the rcof of the seam is an inferior non.caking cosl difficult to burn,
so that its calorific equivalent could not be ined. That from
the floor of the seam is valueless, being nearly incombustible apq
litsle better than shale,

CLNTRAL INDIA.—The Umaria Governmwent Colliery i

Bengal Coal.

Karharbari,
Conf. p, 38,

Barakar,

Sanetorfa,
Girlgh,

Shwebq,

Umagt,,

the Rewah distriet, from which all the samples came, produces copy
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Confup. 39,

Mohpant.
arors.
Gadawarra.,

Conf.pp 39,

Hyderabad
(stngarent),

Elndb!. P|‘Alh.
nanwalis,)
.ghmﬁl‘ *

of vatious qualities. None of it is first-rate or equal to the Bengal
coal, the ash being high and the fized carbon and the calorific
equivalent small, The sulphur, however, is not excessive, and the
picked coal may be serviceable for, locomotive use arnd for some
other purposes. It does not cake and therefore cannot furnish coke.
None of the present samples are equal to that analysed by the Geolo-
gical Sutvey in 1834 (Table IIL).

CENTRAL PROTINCES.—Four samples were received
from Molpanl, six from Warora, and three from Gadawarra,
The Mohpani samples, sent by the Nerbudda Coal and Iron Com-
pany, are non-caking coals of fair quality, the sulphur is small, but in
two samples the ash is high, They are inferior to the sample of
which an analysis is on record (Table IIL).

The samples sent from the Government Colliery of Warora are
all non-caking coals resembling those from Mohpani; the fixed
carbon is, however, usually lower and the sulphuc higher, There is
said to be excellent ron-orc and limestone in the Warora district,
which mught be worked if a caking coal could be found. At
present nearly the whole of the output of the colliery is employed on
the Great Indian Peninsula Rulway with which the colliery is con-
nected by a branch railway joining the main line at Wardah Janc-
tion, about 50 miles distant.

The Gadawarra coal is somewhat similar in jts proportion of fixed
carbon. In two samples the ash is high but the sulphur low.
This coal differs from that of Nohpani and Warora in caking well,
The Gadawarra seam is not far from the Mohpanl and close to the
Gadawarra station on the Great Indian Peninsola Railway, about
o miles from Jabalpur.

NIZAI’S DOMINIONS.—The two samples of coal from
IHyderabad (Singareni) are of fair quality as steam coals. One
does not cake, and the other only slightly. In one the sulphur islow,
in the other rather high, and the same remark applies to the ash.

IrADIAS.~No samples were received from this Province.

I'ANJAD.~The samples were obtained from Dandot, I'idh,
Dnyhmumuu, and Shahrjy. The Dandot sample is a good
non-caking stexm coal, with a relatively high calorific value, though
low in fixed carbon, ‘The Pidh is o similar but rather better non-

caking steam coal with a somewhat high proportion of sulrhur.
The Baghanwally is an infesior coal which cakes slightly. The

C. 1414-41.
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seam of the Shahrig district i3 2 blluminous| RESULIS,

aw percentage of fixed carbon but a relative high | Pauirk Coale

ling on the p of solid hyd
tceable but fast burning coal. One sample of
3d amother from Dandot were ezamined for
s. In both cases the result was wnsatisfactory,
nished any appreciable guantity of o, whilst the
! rather more than one-hall and the Dandot shale
1 of the guantity of gay obtained from good
~ gas was ¢of poot illuminating power,

contained in this Report as to the Coal Deposits
ith the results of the analyses of samples taken
incipal seams, will, itis hoped, be the means of
10 the possibilities of industris! enterprise which
her enormouy coal supply.

coal referred to ip this Report, and in some
:rnished by them, may be seen in the Indian Col
rial Institate.®

also be dnspected a1 the Irdizn Musenm, Ectnomic
wa.—Ed,
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two samples now reported on.  The ash is remarkably small, but the
sulphur is high. Neither of the two samples examined contained the
very high percentage of fixed carbon (757 per cent.) recorded by
Mr. F. R. Mallet in his ¢ Memorandum on the Coal-fields of Assam
(1876), (see Table 1IL.). Oue of the samples gave 2 rather soft coke
containing much sulphur, the other was non-caking.

The sample from Cherrapunji, thongh low in ash, contains
much sulphur, It is, however, a hard caking coal, burning like
cannel. The sample examined differs considerably from that re-
ported on by Mr. James Prinsep (se¢ Table IIL). Anaccount of the
Cherrapunji field has been given by Mr.T.Dela Touche (* Records
of the Geological Survey of India,’~Vol. z2, Part 3, 1884), The
sample from HMaoflony is similar to the other Assam coals, but
differs very much from the two samples analysed by Mr. F. R. Mallet
(se¢ Table IIL, ¢Records, Geological Survey of India,'—Vol. 8,
1875). The sample from the Dikhu Falley is a non-caking
bituminous coal.

All the Assam coals are.remarkable in being comparatively free
from mineral constituents (ash). They are probably serviceable as
steam coals, but the samples examined contain too much sulphur for
use in jron-smelung.

BALUCHISTAN.—The Khost coal is tertiary and somevwhat
bituminous. Of the two samples from the Khost colliery, that from
the Khost seam is probably 2 serviceable caking steam coal, contain-
ing, bhowever, 2 large proportion of sulphur, That from the Jt{lla-
Hal{m seam contains Iittle sulphur, and has the characters of a fair
caking coal which furnishes more heat when bumt than would be
snticipated from the analytical numbers.

BENGAL.—The coal in Bengal varies greatly in quality ; much
of itis excellent, the fized carbon ranging between 5o and 60 per
cent,, and the calorific valze exceeding 6,000 cals. (= about 10
Brtish thermal units), whilst the ash often does not much excceq,
and in some instances falls below, 10 per .cent., and the sulphuris
§requently present in ‘but very small propoction. A great deal of the
Bengal coal is serviceable steam coal. Many samples cake well fmd
contain Jittle sulphur, and the coke is therefore suitable for iron

smelung.

C. 1414-41.
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The fifty-three samples of Bengal coal were derived from the fol- | RESULTS.

lowing collieries t—

Raniganj. Sanctoria.
Barakar. * Searsole,
Kumardubhi. Jemehiri.
Rajpur. Madhubpur.
Loyabad. Daltonganj.
Petanas Buggutdeah in Jheria.
Karharbari (Giridih). Barmondia.
Sodepur. Luchipur,
Lizkdee. Ghoosick.,
Nimcha, Baratchak.
Kooldeah, Chattabad.
Jeyramdangah. Moulkara,
Dbadka. Nandi,
_Belrooi, Kalipahari.
Bonea. Kustore.
Salanpur: Patlabari,

The amalyses of Rarharbari coal agree well with those pub-
hshed by Dr.Sajse (Table 111.). From this coal a considerable
quantity of coke is produced, at present chiefly in the Anchor
rectangular oven, partly for locomotive service and partly for use in
the East Indian Railway Company’s foundry at Jamalpur,

The Baraker coal has the reputation of bewng a first-rate steam
coal, and a certain quantity of coke conteining very little sulphur is
produced from it. Sanctorie coal is idered to be 2 good gas
coal, 50 also 1s the @iridih coal, which is used by the Calcutta Gas
Company,

BURMA.~Only two samples have been received from the
Burma Coal Company. The ongin of the coal is not stated, but it
is probably derived from the Shicebo district, about 60 miles above
Mandalsy and four ,or five miles from the Irrawaddy. That from
1he reof of the seam is an inferior fton-caking coal difficylt to burn,
sothat its calorific equi could not be That frém

the floor of the seam js valucless, being nearly incombystible and}'
Tittle better than shale,

CL‘.\'TRAI': INDIA.~The Umaria Govemmcnt%l‘h':;;
the Rewah district, from which all the samples came, produces ceat

C. 14144y,
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Profienon
Tasee L

Output of Indian Collieries in 1896 and 1897,

Pronces and Name of Mines, | W03 | By whom worked.

Outpat of Coat in

1896,

1897,

Assau—
Lactumpur _ (Ma- | Tik
xum mines)

ak ..
Ledo Vatley 1 L }x!!l Jott Stock Company
Uppecleds L
Naneda oY
Noot Hitss o .| Dibevaer 1 a5y | Ascam Tea Company
Gelakey Daikhiona & | 1894

Total for Avsam .

BALUCHISTAN o of Rbost . . . 1857 Nonh \Vestern Raile
|

Shane L hes
Sor Range (Quetta)
Coal Maoes, )

Total for Baluchlstan .

Benoat=
Bardwaa

Soutbal Perganas .
herie

Darjeeltog . o | Total production of Dajecling Collieries .

Totat production of Beogal Colliencs

Tons,

Tons,

%59 | 1B

0 931

3

177,350 | 185,533

w5 | s
1,783,037
14,072
666,919

3,037,910 | 3,143,097

oRva—

Pl . 1851

Letkakpin (Thinga:
2w
Thayetmyo . .| Tondaueg .

Total production of Barma Coleries .

31,993 | 11473

Coxraa Tupua—
Rewah, . o Umama ., , .1 188 ) Goverament .

115,386 [ 134,278

Total for Central fndia

915,386 | 134,778

Canrase  Prov
Narlng Mohpani 361 | Joint Stock Compa
Narsiogpor » . 4 l at Sck Company | 19s4s y
Cranez W overmm 80 | riven
Tota) production of Central Proviaces Cotlieries o | rari8s | 13v.09
Nizaw's Doutvions | Singarenl . +) 1837 y Joint Stock Compaay, 26,631 365,550
Maotas o, .| Ragbzompaii .| . | GodavariCoal Com- |  533%|
Paxssn—
Jhelam ., .| Dandot ., .} 1836} North-WesternRask| ooz | 79647
Pueh LT way g
Baghaowalla . | as”l Do de. sl anns

Nore.—The figares of o
heats the foregoing tabre 24,
* 1395,

arn for 1%7 being now to hand, it has been thought desiradle ts add

C. 1414-41.
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Tabuiated
Results. Tabulated Results of
N
£y 2§
=g (= Remarks mad
'ZE 3E Date, Mige. Whence recerved, emany made
3z |52 forwarding Sample,
37| &
-1
ASSAM,

#1818 | 3037 [ 4th Oct. 1804, { Makum , ) Assam Rallways aad
Trading ~ Company
(Ledo Valiey),

69531 [ 7082 | srth Jan.1856.] Do, , ,|Aseam Railways a0d |3 cwta, Makumcoal .
Tradmg " Company,

Limite:
%96 { t4aS | 4th Oct. 1894 | Cherrapunyl . [ Cherrapunyl Coal-feld,
%97 | 146 Do + | Maoflang « |Maofiong Coal-ficld o

8203 | 7778 | a5th Nov, 1366 | Dikhu Valley . | Dikhu Valley Colliery,
‘Natiea, Assam,

BALUCHISTAN,
%93 | 1441 | «th Oct, 3894 | Khost Collery | Kbost Colliery, Kbost ~o.
seam.
You | 1443 Do, ., Do, «| Khost Colliery, Kllla e
Hakim seam,
DBENGAL,
*9g | reed Da. o | Kamardubht , j Barakar Coal Company,
Kumardubbi Cotllery.
vr | nath Jaiy 15; Do, . One box of steam coal
1563 [ 7301 | 1ath Jay 1805 o, Barakar Coal Company | One box cf steam coal
Colliery.
w1561 | 3885 | 4th Oct. 1894, { Ramgan ~ el i
A
7004 | 7454 | 3sth July 1896, §  Do. N .. .
o .
o

| gan) verice.

C. 1414-41.



Ledger. 23
Coal Supply of India. COAL.
1. APPENDIX.
Tabulated
Examination of Indian Coals. Results.

i|8 E

212 1g181E | & Cat Other Ch: it

€ b4 o | ® aking Pro- ther Characteristics

2 g M g | 8Bl 5 perties, Colour of Ash, of the Coal,

R FRERE

= |&E) £ 2158 5

S |E%| 2|8 552

63531 §328| 103} 54°30| 4545 107 Does not cake, | Pale chocolate, [ A glistening black coal,
lean to handle, easily
broken, «conchoidal
frac

7i05\ a8y 366 s1°50] 4950) 47 Cakes , .| Reddwhbrowe | Very dirty and dusty
coay, Lreats readlly

h irregular fracture,
ahernakly dult and
bright,

o3| ssu 47 sexm 45T 368 Do L |Dakred | Aduback conl, dity,

h:td,w!h ubols
It
7128 49 7 95| 5275 4735 208 Do. . v[Yetlowtsh|Bright and clean with
r fossil resin in many
plac
60a8{ sr'4o| awas| s375) 46350 2 45| Does motcake, | Dark  reddish | A very bright coal, black
brown, 24 pitch, and of co
choida) fractore
erse vt

tayers, and thin

of a clayish mass,
6633 49 58 5473 48] 4B\ Cokes | Termacotta | Clean, bright and hard
Jmmegmlngwlm
etforescence,
o with caopation of
sulpburetted hydrogen.

6935 41'so| 936 sio8| 48mf o7 Do, Vel owiah(Clean, brightand bard,

brows. with obtase fracture,
ss67) 5148| 1385| 6533 4467 o3 Do. . . [Gey | Layers of un ana
bright _ coal, clean

rounded fracture,

Gigo [ S°3st a4 95| €630 337 06y Do, , ,|Dore , .|Dull, with bright
'mne-, faily tough
an

6038 43 03] 1a:as| sy4of 4560| ©58 Do, " . {Fawn | Bright, hard and dirty.

s6ar| a9 ssf 1tes| 6074 3936 147|Does moteske, | Lightfawn ., |Dull, with  bright,
pnd\es, Tather tongh,

C 141441
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APPENDIX. Taste
Results. s
H
2 le Remarks made
£S5 Date. Mioe, Wheaee recerved,
5252 forwarding Sample,
a5 E5
2z | Ez
BENGAL=-contd
7995 | 7455 | 25th July 1898 | Ramgany ) A. Whyte, Esq, Rant- | Coal from the ri'age
gany. Khaoseree ~ belonging
to  Pandra Ellakl,
situated 3 miles N -\,
Barakar aod beloags
to the Lower Baratar
series thia s
and of 3 feet very
dark asd carbonaccous
elay divides the sea:
late two, the top coal
Is § fecl 6 inches m
thickness, of bright
appearance, the boltom
coal IsGleet 6 Inches
in thickoess aed fu a
Heasler and duller looks
818y | 7758 | 2.th Nov, 3595 | Raghunath | Jaganath cm Com- | Raghunath Chack coal ,
Chuck, pany, Banigao,
653 | 1995 | 14th Oct. 1844, | Baeakar, | Barakar lron Works -
th A Do, o ,|New Barakar (Coal | Coal taken from av fn-
7347 | 709 | a5th Mar 1856 | Do. Compary, . through | €nnejust belng opeaed
G. Alerander, Esq, out, ~ bitozted three
milés from Barakar on
the * Jheria  Branch
Railwiy  2aken from
about 10 feet below the
arface.
5| Rapor o . [Manager, Raypus Coat [ Coattrom Raypar ot
2740 | 7223 | 25th June 1505 | Rajpor mpasy, Baral ery, P ob=
talne:
Pctana ., [ Messes, Myfne % Co., | Petanu steam cpal .
12246 | 7317 | 35th June 1836 [ Petan; Proprictars,  Petana
Colliery, Barakar
th gly 1556 [Loyabad ! Manager, Barakar Coal| Steam cont 1 trom Loa-
78% | 7312 | 13th July 135 ya! Companrs bad Coll Loy:
J e .| o do, Do, (A apeciat plece
t06 [1313| Do Tk wai rosghiy
orok
. t. Korbacbart | East Jodlan Ratiwar, s
536 | 19% | oth Octason § Ko Karharbarl Cotilery,
Jogtland seam,
AN

1414-41.
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1l—contd. APPENDIX.

Tab\\ln ed
sults,

Cakang Pro. Other Characteristics
o, Colout of Ash. b e

per ccat

cent,
Sulphar per cent

' Catonfic Valse,

\ Fixed Carbon pef

f Ash pet cent,
Coke per cent,
Valatlle  matter

63301 520U s3%98| 7057| a3 03 189l Cakes . o] Dirtyfawn | Adull sty coal with
bright patches, breaks :
casily, elean,

533 4503 1497 60us] 4006 O 64| Does motcake, | Grepishpunk | Altecoate  lavers  of
bright and dull coal,
dirty, breaks carly
wkh much dust

5981 | 5340 82, 98| B8 o3|Cakes . | Greyish wbite, | Dull piack, dinty, very
ard,

\ 5610 41850 2325 7ucos a395] 08| Do, .|Durty white ,|Dull black coal with
brght patches  in
Places, cleaves occas

il flonally with ‘2 Wiy
fractare, clean

i

\ 6315 | 5505|1895 74 00] 6 00| © 47 |Does not cake Do LA dallcoat with brught

i paches, tauly tough,
<onchodal ra

&ga1, $435| 104a) a8l 3549 oBa[Cakes . | Do +|Glistening  coal  come

osed of dalt and

right portion, farmer

tough, {6¢ latter ready
Iy brokea Occurs In
well d:ﬂhed layers,

6380 6054 1304 7358|2643 087 | Do ., |lightgrey .| Exhibits a pecunar
s

while the rematnda
sas bright and broke
readily (nto  mmall
6q03| 556c| 1938) 74250 23575| 090 [ Do, . Dq ment

7010 $548) s023f 67axf 3ags{ 081 | Do White .|t e
, R AN

C. 1414-41.
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Tabulated
Results. g |2
- R
= 2
£, Remark
HETERS Mise. Whence received, ey made
FE forwarding Sample
231%
22 g2
BENGAL—contd,
. 639 { 1935 | 4th Oct. 18g¢, | Karharbarl .| East Indian Railway, -
Karharhar Colliery, .
er seam,
*64r | 1o85 Do. . Do, «| East Ind: an Ratlway, oo
Karharbarf  Collery;
Uppet scam, .
7011 | 708 | a1st Jan. 1896, [ Do, +| Manager, Guldih [ (Karbarbart _ Lower
Colliery ~ Company,| Seam) from Pt Paba-
Limitcd, 1idih, Gindib Coal-field
6317 | gogo | 6tb Jan. 1358 | Girldib . . [ Superintendent, Bengal | Steam coal, Girldin
Caal Compaay,
Limited,
#1055 | a1 | 4t Oct. 3854 (Sodepore .| Bengs) Coad Compoy, | odeporeeaal . o
ted,
*1659 | 2365 | Do. +|Liakdec . .| Do, do. .|Lakdeecoal .,
1660 | 365y | Do o{Mimeha o o| Do do, ,|Nimchacoal .
1663 | asss | Do. «|Kooldeab .| Do, do, . fKoodeaheoat .
8081 | 7459 | 11th Avg. 1996 | Jeyramgangah. | Managiog Agent, New | Coaltrom Jeytamdangah,
Beerbhoom Coal | pew seant.
Compacy,
8082, 7448 Do. +|Dbadka . . Do, do [ Coat from Dhadka, top
eam,
8083 [ 7451 Do. «{Bareei » ol Do, do. | Coaltrom Betrooi ,
8034 7053 Po. o|Bowea . .} Do do .| Coal from Borrea, fourth
seam,
3896 Do, o 4| Managt Agents, [ Satamparcost
10t 17 | stn e 29| P Y AT S
. 1Coal Company, | Coal from  Derhagar,
*:653 | 2867 | ath Oct 3994 | Savctorla n’e-n(i cal pavy, poavig B
), 5 . o} S le and m!Mrl Scarsole steam coal
385t | 7321 | 10th July 1836 | Searsole c:fl'[f"k' Jeonen
g1 | gm0 | Do o]Jemet .| Do do, . |Jemebiicoat . .
ora6y | 2068 | ath Oct. 1504 | Madhabpor [ Benga) Coai Company, Madbvbpurcoal o o

C. 1414-41.



ard, with soft patches,
clean,
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IL.—contd. APPENDIX,
Tabulated

s & s | % Resulis.

sls 288 15

12 1815, 8| caxogPro Other Characteristics

s 31 |e o8l g petiien | Colour of Ash of the Coal

R R AR R EHM RS

FRE IR REEE

IR ENE

6644 ) 6430 737) 7317 a7°83) © 42 Does mot caxe | Dark yeliow .| Dull dlack, clean, not
very hard,

6o85| 6580 s3s] 7a33] 2785 eaol Do, . .|¥ellowieh| Dull black, bard, clean,

brown. breaks nto cobe

65ta| s3s9| rass| yaxsf 2688) ouslcakes ., L[Dowe . Dufl, mhu toagh,
breaks In every dire
tion. \nth little dust.

783[ 6093 9o 7003 3008 o4yl Do . .|Bow . .[Ciean, butrather dusty,
crambles readily,

layers

e6530 49050 848 5843 46| 033 Do . .[Lightyellow .|Bright, dity, favly

\ard,
o] 5770l Soxl 6oy 3368 o3 De . L|Whie . |Bued dull back and
e latter crom-
[ty

5853 4a50) 1464 571l 488 o3 Do ., .|Brownish Dnﬂanﬂglo;sylzmmc,

yellow, clean and har

655y 64a0) 1aol ok 367a) 336l Do, o | White . ] Adeniblack coay, ceas
and hard,

6805 | 5r'36| 10 61| 6107) 3803 79| Doea notcake |Terracotta . [Alternate ' dail and

J layérs breaks
casily in amal frag-
ments, clean,

6545 | 4785 o968 5753 42'47] o'3s|Cakes , .| Fleshcolowr . Mktmzte bright and
o ayers, brezks
asily 15 emall fra

ments with lttle dusl,
Clean

7084 | 5186 836 6ozsl 3953l 030l Do . .| Do .| Dull with many bright
patches, cleag,

6ot | 5592 ta0) @@ a1 3173 ogs| Do. . .[Dwypink . [Dul, with bright
Fatehes, bresks casily
In layers, cl

sats | 373 46| 7317 3783) ©75| Do, . . |Greywhite | Dull " silky coal with
ghstesiog lavers and
patche: Hard
Boittle, very elean,

83t | agaa] ar'ag §u7a 3ol 163 Do, o o|Lemonyeliow .| A plousy cosl, bard, but
with eoit paiches,

6513 | 44°23) 887 53 ll 4688 o'33) Do. . .| Faws o » | Atternate layers of dall
and bright coal, clean,
casily broken, dicaving
in fayera.

6330 | 44°60| 1000 5550 a'so| oz0] Do, , .| Terracotta .|Alternatelayers of dul
and BUIEBY coal, hard,
Gusty when broken.

5653 | 3980] 1771l 5303 44 08| vsa] Do. . .{Browmizd |Adull coal, laminal

yellow. b

C. 1414-41.
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X TabLe
Tabulated - — -
Results. | g | % =

]

S.|E,: Remarks mads

$(3% Date, Mize, | Whenee recelved, o e

AL forwarding Sample,

52 |az

EZ EZ

BENGAL~zantd,

#1663 | 3373 [ 4th Oct 1894 | Samctora angzlgu:lcompan’. Sanctorlacoal ,

ited,

*166s | 356, Do o | Searsote . Do. da o] Coal from  Searsole,

Ranigan)

7145 [ 7090 [ 6th Bar, 3396 | Daltonganj .| Pr  Sahe, theough| Daltonganj coal, Raj.
Station Mastet, Gya. | blra seam.

7348 | 7300 | 25th Mar 1896 [ Jherla . .| Bengal Nagpur  Coalf Coal taken from $nclines
Compaay,” Limited, | ‘2t Buggutdeak  In
througl George| Jherta
Alexander, Esg,

9|70 Do, Do, o . Do do .[Coal takem trom

aairey st Bugeutacad,
These twa samples ate
pot only surface coa)
but have heen cxposc
1o the atmosphere for
some moat

7361 | 7323 | 13th July 1896 | Barmondia Mauaging Coat ftom  Barmesdia

208 couEomt Colllery.
p:ny.
782 | 7315 | Do o|tochiper .| Do a0, .|coal from  Luchipor
Colliery.
7803 | 7318 o o] Ghoosick ] Do, do.  .lCoal from  Ghooskk
Colllery.
7864 | 7318 Do «|Bharatchak | Do, do, .[Coal from Bbaratchak
‘or Damuda Colilery

8151 | 7768 | 2sth Nov 1896 | Lhattabad . K-lyu-]hulaumlsdﬂl Chattabad, No. 13 eam
hatra cnmu:u
M:nbhnm.

Bigy | 7170 Do, of Moulkara Do, do, | Mnolkarg, East Co'ilery,|

No, 13 scam.

Brgq | 7259 Do, s ®e . .} Da do. | Moatkara, South Colti

ery, No ‘13 scam,

Sigs| | Do J pe. . .} Do do, o) Moulkars, Weat Cuile

ey, 13scam,

ergs | 3573 |  Do. .| chotteodee L] Do. do, ,]Chotsodee, No. 1%

‘seam,

TC. 1414-41.
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11 2d. APPENDIX,
w—confd.
= Tabulated
b £ Results.
:lz )t :é : Otber Characteriatics
S 2 H £ 1] aracter) ]
sl lElE).:18 Carin Fro- | Cotour of Ash o7 Character
1S, | g | Ef2k|z
S 13zl BV EMEE 2
FREHER R
S |E*1 2|8 i2=1a
i lJ
335 4933 1074 6000 3994|133 Cakes , .| Vellowishgrey, Adwh:oan pith bright
i bright coat, ‘
$353] 41 1,‘ 1203] su7af 4526 1s1| Do, . J|Tawn . . A“:.u:g lnng, O
o1 m;l o0 61 093 Does ot cake, | VieITow re b | Bright coat

her hare
browa wot very dirty, on rame
Plecesa small amennt
of white deposit,

] e
S747| §535) 1786| 741, 3577 o'go Cakes , | White ., nhﬁfﬁ et "o godls
Plrces, baa 2 pikeny
sppearanc

8500| 5435 3120 7845} 2rSs| a0l Do . .|Llghtgrey .| Dall black ol with

sonally with & wiley
fraciore, mather hard,

6339 4333 893l 5745 4255 o33) Do, ., . [Cream

broken,

soft pafches,

P | 1o weldeined
600 | 4375 1301] 6176) 3834 o40) Do, , ,|Fawn . » <l Jayers,
mzhl nt gliste! £
clean, farly
except that ihe tm.m
tayers crambie re;

CXean, bright, soakeant
Jaed, g

3 « o] Well defioed 1ayers

s954] 436s] x216) 5585) ax'rsl oaps| Do, .| Ughtfawn ol :,,., ,,,Y, 'm‘}‘

the tormer tough, the

lafter athes bt
.\B .,

'1| 5703 4103 078 Do . Fasa . ey “ha P

dull and_bright” pors

&710 | 4783

roken
A , rather by,
810 6217l 1138 7355l 3545 085 | Do, | Greylshred |, euglfrasgb;;mrght

Lamnated
6799 6a60) 1058 7395 2685 093] Do, ,|Dirtywhuee , Jmnatcd bridt coul,
ATy ot et Ay
Dull_coat with brigh
71| 5385 1 gamfasgg o83 | Do, .| Do | Dl oat_with brighe

Bright coal fa layers,
61531 s364) 1318 7a79) 38l oys| Do . .| Reddishgrey . :ﬂlm 2 lager,

6187 6va4l W4e 770| 3730| 693| Do, ,|Durty white , [Dright coal in layers,

breaks easily, clean,

C. 1414-41.
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Tabulated
Results, ¥ |
g1z
L E Remarks made
5135% Dare. Mine, Whence received, o
st |§E forwarding Sample,
23185
3z | gz
BENGAL—concld,
B197 ) 7763 | asth Nov 2396 | Nundte , Ad]al Coal Cnmpa;y. No 1sampie P
Nue
. Eoerys Rantga
8198 | 7768 Do. o Do . W Do da. | No.asample,
8199 | 1174 Do, o| Kalipahad . | Srikistopur Coal Come [Steameoal . . .
‘pany, Kalpahari.
3360 ) 2766 | Do, o Romoe , o) Ravigan Coat Avssca | Comp trom | Kattore
tion, Limited Culllery, Jherla,
861 9757 | Do, ,|Patiabari , .|Sowh Barakar Coal
ompany, Patlabart
Cotliery, seam
LETRR+1Y Do, L Sibpur |, | Kateas-Jhetla. Coal [ Largetamp , .,
Company Limlited,
par, Asansole,
Fave Thdran Rawars
Sibpur Colhery
Bigaal 9363 Do Joa . W Do do [ Smatt pleces P
8319 [ 276 D +| Kostore . | Rantgam Coat Assoclae Coat from  Kastore
7 | 7157 o Kostore la]n( 2 - Com:‘ly Phenta,
l-am.erma,cumu
B33 | 8170 | aith Feb. 1957 | Koiloodee . | Jheria Cont Companyy Kolloodes, Na. 12 eeam |
Katray  Collictles
Marbhem
| BURMA. N
%3531 [ 6057 | 4th Oct. 5894, | Letkokbra o Barma Coat Company,| From roof of seam .
Limited. «
o383 | 6158 Yo, «| Do. ] Pe do. .| Ffrom foorol scam
CENTRAL INDIA.
g5 fasos | Do (Umara , ,(UmaraColllery o oo,
ssufred Do Do .. Do, . e o~

C. 141441
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Il.—contd.
sl\B )18 |8
H EIE(E |8 Other Characteristics
= |g H Y1EL| B | caking Proe Colour of Ash of the Coal,
S8 leleicsl® pertica.
e R
A
3 |EE 2|8 |3% 3
Fawa . o |Alemate bright ang
48| 3353] 0%43 | Doea not cake, duil tayers, e aoy
oy38{ 538 7s9| @ras 33 coal belng' durty " ta
hasdle,
Dull slaty coar ith
Do, o Do o .
. . 037 many bright pitchc
6137 5033 10°73) 61°30| 38 90} n(herlonz(b clean,
s geey , | A brigbt coat with some
6116 | 4876 x047| 5922l 40 77| 024 Do. + | Reddib grey duller laye;
+| Bt coul with brigh
864¢) 63a1] 934) 7336 3765} 050 |Cakes Do. layers, clean, #
Do, +| Balt goslwith brige
063| Po. . . " tayers, eaaly,
66c6 | 5715 11 30| 68 45| 2155 i oehal e
iohandle
teake \Fawn ,  lAltenate  duy gny
ar-stl o'4s | Docs mol bright  tasers, ye
5830 | 5458\ Barf 6289 dirty,  breaks .z,ﬁ;
with'mach dose,
Do .|Lightfawe | Altermstie aut gyq
| 3959 05 tight Tayers, breayy
st | saas| B8] 6onn caEl, dagers bra
Reddish white, Dull coal ln(h grzyhl(lc
v35| 2771 o6r| Cakes . . ovaf
osss | 6a7et Bs3f 333 and (uncholdal
ture, break,
layers with som:
<lcan ta handle
uty white . Rzu\erbrl:htcozl with
6101} o23] 1500 7513 2383| o8 Do . .|Dityw asky Lo breaky
03 caill] 'Ilh Inmc dast,
White ] DSl biack, elean 4qq
5793 03] Loes not cake, fand it vounded I,
t s S aaoy s faces 2nd ractone "
Do. . . fDullblack, wiy glmy
sos| sl Do .| De. patches, verv sofy aeh
t] ass el E93PY €6 touch, clean
A clean dull coar with
Do .
) Do . irregular <clearage,
s300 [ so68] 2360f 8238 1573 oy casay broken AT
a fean, ang
.. ;| Crerub white. | Dat, sof, cic "
57| sso7| 76 6of Ba'syl 1743 @4y Do H ::dt:lnl lﬂllllx!d

COAL.,
——
APPENDIX,

Tabulated
Reaults.

 Does not Luen readily,

C. 1414-41.
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Tabu]a!!d

sults,

Invoice

nomber,

Indfan

7001

7004

7095

7098

7937

7928

1648

8134

8:55

8136

s

"8

8y

813t
LU

Imperal Institte,
Number.

7001

7001

7093

7095

e

7450

1353

7775

718

717

1805

1857

nm

7160

257

Bine, ’\thv(e recelied

Remarks made

n
forwanting Sampte,

15th Feb, 1856,

CENTRAL INDIAw—entd

Umarla , | The Mapager, Umaria
olifery,

Do, «| Do. . .{ Do do, .
Do. of Do . . Do do .
Do, of Do L. Do do,
amd July 1896 | Do, .| Do do
Do B O A do

ath Oct, (694 | Mohpant .| The erbadda ol | From No. rseam .
umm.T’" Hobpant
<
De. of Do . .y De do. ,[Sampted ., . .
Do. Joe .o Do do. |Sampres . ., .
Do, of oo . ] Do do. ,[Sampec , . .
Warora , | Warora Cotlery o, o~
Do, . . Do, .. .
it Sept. 18 | Do, . Marager, Warors From No, aplt %«
Cellteep,
Do. | D Do, do From Noo4plt o o
Do, Jope o L] D d L femNaspt . .

CENTRAL PROVINCLS

Sample from No, 3 4cam,|
Middie area,

Sampte from  No.
Seam, Shddie area:

Sampie from No, 3
scam, Northern are:

Sample from No 3
wcam, Notthera area,

Sample_from No &
seam, Northera aréa

from No
e, Midale area
« Inforation reqatred
a5 to their okiog pro-
perties,

Samples

“C. 1414-41.



Ledger, 33

Coal Supply of India. COAL.

H.—contd. APPENDIX.

s JE . g E Resulta.
; E E E ; Caki; Other Characterlatics
AR R ng er Characterlatuc

S 815} £ |aE] 5| rropemics, |Cotourotsh ‘of the Coal

S EREFRER

R ERECRENE]

Soi0 | 6363] 15°90} 7963|2055 0 75| Does votcake, | White ., o|Small  quactities of
white sabstance be-

the lavers in
places  Rather dirty
to handis,

sus| 5666 3317} 7983 s007) 100 Do of De. . .]Similarto 7004

5337 | 4599 1a 94| 60 93] 3903 w02 Po «} Do . «| Stmilar to 7094 Trace:
of Iron pyrites o clear.
age, rather tough,

sa81| 5038} 1a o8 6530 348 28y Dav o Do . .|Similae to 7004 mad
7095, but 1ot 50 dirty
to handle 1t alse
shows a silky patched
appearance
cleaved

8665 | 4343 21°07] S44g! 3s5f 189| Do. o] Reddish white, Tongh(v:lof dult ap-
pezrantt. cleavlng

319 | 4895 33t) 1 ay) 2673] 209 Do o] Doty whote | Dnll ‘nth!m:\\ \rﬂghl
patihes, IR
Gearage, poris
Sroxen,” with mach
dust, dirty,

sion | 40| 23730 €376) 3324 as0| Do .| Browarsn|pon, faminated, very

yellow.. hnd (al!ly::in

6358 [ 49°03) 88 s8y1) wrzs| o353 Do .| Lgbtfawa o Alhaly:ual du'l, with
bright spolala fayers,

. ..ny, dirty,
g:velmu:hdn

635 6063 832l 8oyl 3sos] ol Do 4o +| & daincaats rery 1ght,
‘reak: )Xy much
dust, \eryﬁ

sofa| 5081} 1193) 613yl 37361 103  Do. o | Terra<otta . | A dull coal with some
bright ugm, breaks.
carly mithmich dost,
very &

5533} 4149 1350| Su'g0l as'r0] o'y Do .| waee .| Dan, -lu: bright
pmm. cean and
vather edft.

55001 40 97| 13730 $3'78] 46 33| am Da, | Do, - B A(k:umlycual.nslly
brotes, ceaviog in

5514 | 39'99| 11861 51'83] 4818 w08 Do +| Greylsh white, suzy dat cost with
wome Ungbter patches,
lalh:rdlrly

383} 43} 1330) shoa) 4eod) 3m) Do .| De .| Same s 3130

$35) 4453 1393 3733 st ovr|  Do. Dty whe | Do.

C. 1414-41,
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H—contd. APPENDIX.

s B ¢ Results.

¢ 1& = g

i PO T

i3 1| 8if.]¢ Cating Other Characterlatics

I A I R I3

e 18 | E] 8 |e8| 5| eropetia. |Coeuotsh ‘of the Coal

15| 8| 5|58 2

RN

S|=*12}d8 || a&

Sou0 | 6383 x5 59} 7963 2035| ©70| Does not cake, | White ,  ,|Sman  quantitles of

N white substance _be-
tween the Javers In
Places Rather dirty
to handle

stis| ss68] 3337] 7983 2093] roof Do .| pe. . .|Similarto yogs.

5307 | 4s'90] wwroa] orosl 3907l woa|  Do. of Do o o|Stmitarto gony Traces

iron pyritesin cleaye
i Y

548t [ 5038 14°08] 6536] 346i[ 18 Des «| Do o .|Stmllar to 7004 and
7095, but not. so dirty
to havdie It alio
thowsasiky patched
appeasuc when

cleare

565 | 43°43| ar‘o7; 64749 35783 1°59] Do. + | Reddishwhite, [ Tovgh coatof dutl ap-
pearance, cleaving o
layers

B9 | 4899 2438 7327} 3672 a0 Do, +| Dirty white .| Dull, with ymalt bright
patches,  Imequia
Sleavaze, casly
broken, with muel
dust, dutys

5104 | 42°46] 34°30) 64 76 3324 © 50 Do, «|Browuits b|Dun, laminated, very

Yellow. hard, fauly ciean,

6358} 49'83) 883[ 5871) 4ras| ol Do . | Light fawn A-lmym:, duu. with
‘bright spots in laye
reaks. mu,, Unty,
gives much dust.

6333 | cats 85l e85y 3105 wyr| Do J oo o| A doll coal, very ghe,
breaka aslly much

ery ibro

se6a| 5081} wwgal 63z arae] wos| Do, o|Temacatia . A dult coat with,

ight ‘Tayers, brcars
itk avach dants
weey duct

5533 41749 1350| s4'90] 45710] o'gs| Do o White . .[Dull, with  bright
n&hes dun and
Tath

ssto| 097 1353] S37s 4535 yul Do, Joe .. A(Iunsxllycul sty

Dkln cleav|
S5t4] 3096 1386[ 5183 4819| 0¢8] Do +| Greyish white, smy dull coal with
‘brighkes patchies, -
nlhudmy
sobt| 4302l 520! s80)) 408 2| Do J pe. .| same as 8130, -
3335} 4est| wrasl 730 et oyg| Do o Drtywhite Do,

C. 1414-41.
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Tabulated ——
Results. £ |3
B g
e
I Ar-N Remarks made
£158 Date, Mune, Whence received, o
cE [ EE forwarding Sample.
S5 &5
2|2 -
CENTRAL PROVINCES, ~sontd, . .
8133 | 7773 | 15t Scpt. 1606, | Warora , oy Manager,  Warora | From No, 1 acam, No, 3
. Colliery’ it
#1649 | 1350 | 4tk Oct. 1894 o [ Mobpan! o[ Gadawara o, ,[No.sseam o o .
#1650 | 2955 Do. +{ Do . Do, « o|No.geeam , , .
*1651 | 2855 Do, +| Do . Do, o s Nogeeam s o
NIZAM'S DOMINIONS,
57 | 5435 Siogaren) | Wyderabak, , . -
7803 | 7308 - Do, J]Azent 3pd  Geseral Stogaresteoal o o
Maoager, Hyderabad
(Deeeany Company,
PANJAB.
7070 | 7083
and | ‘aud | $3ra Febe 1856 | Dandot . | Miniog Manager, Col.| Two boxes of Dandot
071 | 7084 IIety‘Dlst"w:\ Bo| steam coal
er
e ’::5} Do .|Pin . - S Two boxes of Pidhateama
<o e
7013 | 10 triabic and deteriorate
rapldly if exposed to
the air, and when In
bulk are aptto fire by
spoatancous  combus.
%eq | 253 L astt peb. sa50] Baghaowana .| po. do. . [Twohores of Daghan-
futo | 7hs walla eopl,
. 3 do, o fPum shae. T
718 | 7093 | snth Feb, 286, [ PUK o Do. o i e T
miaeral olt nd I
hown o tontain gav.
Prectse taformation de-
»lred on these pointa,
. .| Dandot atale, the eame
714 | yo08 |3t Feb. .| Dandot . . de, Dln?;;;"gd"hd T
ahoye {Pidb shate),
i L Erecative  Egglneer, [ Takeal top seam coat
7493 | 7319 | 30th Aprilatod | Shatrlg Seanth Drtckt: | trom Marmway, \ert,
RorthAvertera Rah:
way.

C.xqtaqn.
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I—concld. APPENDIX,
3 s |4 Resuits.
Sie )l |% {8
s|E12|%5 8. ]%
ENE R ;1 & Caj Other Characteristics
AR R AHE Propefii, | Ct0uFof Ash. ‘of the Coal.
AR
MM EREREN R
o] sosn| sozs] rga) gwas] o 54) Does not cae. | Stightiy yellow | Siaty dult_coat_with -
30| o) xo7s) 67 3 ! only & few bright
ote rty, rather
5314 | 4261 30°13] azsf 3726 030 Cakes i )
5568 | axod 196s| 65| go3s| ol Do o R
6136 | 45°35( 931 54°5Y) 4543 043 Do . . R .
! ¥ 6" 74l 03 s noteake. | Yellowiah|Ieguiar fractore, ex-
ssa | 4xss| s373] 5638 axzal o35 Does nof browa, tremely hard, - dull,
clean ¢oal, with thin
streaks of glossy coal.
63 861 6 16| 1%a8] Cakes slightly, | Dark faws | Very tough, dall, with
5885 | 54 1] 6a Bl 27 ghtly h;{‘h'w‘m
5095 | 33 23] 1310} 1% 48 2| . T .
6337 | 30 .44] 1000 a3 44| 5059 '
43%0] 29°54] 3333| 66 12 33°88| 224} Cakeselightly, | Dirty yelow . Dull,brt:hmt;;ly with
ore,
white substavce,
browa tesin.
aaro| ar79) aye| 679 | 3320l ax Do, + | Fleab colour | Slmttar to 7109,
a0 | 1730 3vpsl soaal 4077| 4 41| Does notcabe . | Dirty whitc | This shale is fa layers
A tesinoos madstavce
in found occasionally
£ the Tayers.
Mineral olf by distlllas
tion, small. ~ Yiel
1 low, lliumicatlog ’
poewer deficient
194 | 13 84] Gago| 7883 3612 2Bl Do. «| Light fawn Du{lh ‘v:y black coal
wi 03p; ]
Contains a Sl
Qﬂaull(y of ‘brown -
i e
m\all. ,xem nl fias \zry
ting
orter st
30| 3874| 108if sassf aous] 1o7{Cakes . .[Creamybrown | Euniy broken, a quan.
icaceons
‘.u!:mm between the

C. 1414+41.
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APPENDIX Results of Ultimate Analyses of Selected Indian Coals,

Ultlraate

Analyses. | yiaian Nitro-
Tnvolee Rydro- Mois. | Sul.
Nume Proviuce and Mine, Carbon | I ash | 10F phor. Ofygen,

ber, . ’ etc,
Assru—

a8 [ Makem . . . . o[ | s | war | 3oy | vor [arge
96 | Cheraponjl = o« a o775 | 883 ) am | ra5s | 308 [ 613
7505 | 517 | 333 | 315 { 308 | 203z

o7 | Meofong . . .
DBALUCEISTAN~

7vs8 | w97 | w57 | oass | 481 | o
7058 | s's5 | w063 | 1450 | e74 | Noo3

91 | Khost + . o .+ o

M| Doe o . . . .

Bewoat=
5o | Kumasdubhi . . . JJrea | 4o Jaass | wss | ooss | oses

Karbarbari—~
a3 towerSeam . . . o[Bogs [ am | 737 | ra [ o4 | s0r
i Upper o s e s )83 ] ase | os3s | a8 f o40 | 485

w358 | Sodepur . . . . «| 7309 | 487 | go3 | 54 [ o'm | 18

wsy | Waddes o 4 o . o] 7433 | 460 | o0 | 233 [ 051 | 8oz

Brasua—

asyt | Leokbm o . . . .f6ess | a8 | o8 | ursy | oas |ayes
Canthar ProviKcEs=
« o & o|mes | & | or3 | 701 | 0% |10gs

65t | Mohpani

Tazce 1M1,

Previous Previous Analyses of Indian Coal.
ADalyses. .

Proviace sud Mioe, Ruferencee,

Calortfic Valae,
Flzed Carbon,
Ash,

Coke,

Vatatile Matter,
Sulpbar,

Auasim
art| w ) Prinsep,

s
o
°
2
&

Chemapmafl o« s of
Langria Coal.ficld, Kbastal
iy

T
- " g - . DL La Tonche, Cedl,
SeamNo.s o of = |04 B3] sost avo } oy, e XVI

e

No,t & of = | 5080 66l sTe|ars)

C. 1414-41.
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TasLe 111 —contd APPENDIX,
—e == — Preylous
v = Analyses.
Proviace and Mine. - & FRE References,
AV RERE]
g'lalz|S[>|a
Assau—comid,
D
m:s'M, Khama

No.t o o W e |arr| 77| s5aj e
w1 4 e u| = |st8] 28| ssa|as6
w3 o e of e | 40| 738|758 242

140|518 | 658 | 42

[ PR

w8 o+ o = far4] 6] 50| 420

Maoflong, Rhasa Hullse
No, 3. Dedom Ritt .| . | 378 ave | 6o% | 206
» 2. Maobetaka ] . | 353| 18] s70| 430
Makum . ., 4] e | 5o 2@ ssof4os

Matom @verage) o .| w | 7570 2 13] 3683 3318

Avcrage of sramipesol| . | ool 38) 0638 83
Anam ¢

Chittagong, A. o o oo | 35| 355 | 6ra] 380
» B, « ) e J3s9fa8a] 6ea)ase

Asamcoat .,

Barvcartan—

Khost Colliery ,

Brrcan—

Ranlgan (average of 33) | o | 539 | 16 17] 70 07] 3063

o| 1290 s343 20| 50zl 448 asa

»  (Rorth Beogal] .o | 743 1043 Bi74) 1479 047

Upper Seam)
w  Atpore (average)l 1389 60°35) 14631 7549 208t

Coal Company 1

135

w Bamkan . | w0 [ Seas 7r) 7oy 376y vss

w (Dhadta), | . | 4901 78 57135 175
wo (Borrea) o | 12'as] 6 g0l 1009 7073) 39°n)
o (Berooh o} areo] s37o| 955 62 u‘ 3578
»  laverageotin) PIs LEY K 35‘ nssl
W (goodspecimen) | ., | 5189 r070f €2 col Jrso

T. De 12 Touche,
el S
Part 3, 1352, )

F R Mane, p
Surv, VIIT, 1855 %M

Hand-baok, p 3 (G
and Coke ComJ;f;s‘y)z' Light

F.R Malket, 1876,
Ball’s Geology,
T. H, Ward, Hand-baok,

Hand-book,

Hand-hook, P. N Bose, sgp0,
Dr Saise, Hand-book,

T H.War,

T H Ward, Randd
pages. nd-book,

}Mem Geol, Sarvey,

C. 141441,
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APPENDIX. Tastr Ul—contd,
Previous
Avalyses. .
i), i
g1s 2
Province and Mige, 203 il References.
s | E
HIEIEAEEE B
Sla|<|[§|=>|a
Bawoap—sontd,
Karharbari, Lower seam .« [ 2223] 6684 o15| 75°99] 24 00 043
M w o] 7183 675t 1165 2928 2083] 072
- » of 7233) 6087 9 33) 24°30] 35'S0} 0'Bs
w  Upperscam | oouel 6048 1156 7543 37°89] @81 [ Ygoiee Pas Geology and
v  Dbaduaseam , | 6888] or'cal 1300| 74 63| 25°37) ©80 Hand-bock.
" " of &9n| sras] 1808| 7955] 20746] ..
» Khundihageam [ 6113| 59710/ 32°32| 8142] 1858] e
W aveage . ) 7033 6368 w2a3] 75 09) aser| 068
- " (%‘e":é:'x ccﬁi 86°58] 60 30] 14°16] 7448] 2554) e | Geol, Dept,, 5891,
Company)s
Karaspora (Damuda) .| .. [6esi 85| vpra|azo|
Avrunga (Damuda) . o 35| sl aral o [}Dall's Geatogy.
Daltongan) (Koe Valtey)o | . | 648 | 307 | 2508 | mvos] 3us
w Noex . . @il 48 52! uysl wed ..
IR TI 373 3133 3010 29°00] e
- 3078 aras deney T, De ta Touche, Geolo
" w .. 3930 5378 8313 1683 e Sorrey, Reperts  and
Hand-book.
" - 44759 13°30] €1 60) 3549, e
" we | s4020} 1310) 66 34 33°65] s
" o | ste0] 109 wu\ 30°11] er | Salte, Hand-book,
Hotar (Keel Valley) o] e sr;sl 107 | eses! 3x9s) - | Dal’s Geologys
Darjecting (aversge of B) o | srss, 17743 3698 1304 o | D, N, Dose, Hand-book,
Tindaris (ot worked) | .. | 65°93 37°63) 2 1'!0‘ v | T HL Ward, Hlasd-book,
Avtargaon seam, Damkar| ., | 3135 343 1y :s'n' -
Tock, Pair's Geologr.
Kalrgura veam, Dapkar| . Dagé ]| 153§ 378 | 02| e
rocks.
: Boruam
. Mamay Coxt Compasy | 13og) 50 ) 1338y 364y = |T. 11, Ward, Hlaod-boek,

C. 1414-41.
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Tasre Hl—conid. APPENDIX.

Preylous
Apalyses.

Provinge and Mine, References,

Calorific Value,
Tixed Carbon,
Ash,

Coke,

Votatlic Matter,
Sulphur,

Doxsa—contd.

Shwebo (Burma Coal Come
Pany), seven ontcrops,—|

Lwindaw , , | 6303 4761 1'88] 45%8] 5083
Ketsoto, No. 3 o f 5556 arpal 84l S08 4psef

" n 2 o] d39s| 3156 3908 60| 39738 e
Letkobin, No.v | 5658 36 23] 1416] 50'38) 49 62] v

" » 3 o 4321] 3428 33°32) S5 60 4zae .
Chadonk , , | 4ors3] 2456 3536] s3'9a) 4008 ..
Kodgung . o| aso1] 3588 2170/ 5738/ 4241
4660|7710 5370 4630| ..
w bottom| ., | 3830 10| 5370, 46%27]

Letkobin geam, top coal ,

)Hand-book, pp, 61, 62,
coat,

Kyetsobin antcrop, tep| o, | 4420 7'45] 5165 4335w
Coal.

Kyetaobu outerop,bottom | o, | 56 65] 1423f $988) 49 15]
caal,

Kadowog ., , .
Lomdata ., .
Uz[;elr‘)ffhmdwm (average « | 4995 530 8535 4473 we
3086] 2386 S47a) 4538 .
arssl roaal org 334 . H?f:i:.?f" P65 T w.

s | 3685| 33°00] 6o 75| 39ras| .
w | 3510] 2250 58 60] araol .

A

Mergur, Great Tenas-

reEa Rover 5.

C| o [4327 899 5235 a7 74| e

Kale Creek Coal, Chladwia| 5935 a1 6249 27700] Hao

" per, 1837, Rq
Valley } of Muncral Pma..;:g:
Letsokbio W, o} . | 5571 38 s3rig) dos1| e 1894,

Cunteat lnpta—

Umana (:885) ¢ o] w | 7122 602! 8780 1220/ Trace.| Hand-bock,

. o o e |85y gl 248 asigl e | T H War,

ConTRaL Provinces—

Mabpasi. o 4 ef  (Sstofrote(7stofrata] 500
70 5 s iz
Warora, largecoal , 456 | 144 | 600 | 400 .. |pHand-bock,
w  sackeost ,

35| w0 8| 04| w

C. 1414-41.
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APPENDIX, Tasre IL—concld,
Previous ———
Analyses. . .
. ER E
=2 3
Province and Misc, 2 3 E 5 Referencey,
Elgl 18154
a1 = (€123 |%F
Siei2|8|F|a
Centrav Provinces—contd,
Warora « 4« af e | 6 v
bl Bl Bt }Bau‘- Geology.
Ghugus (average of 16) o} .., | 4561 2090 6652l 334n| oo

Warora {(average) o ol . | 42785 8790 5184 48716} 0842 Hand-book,
Pusgaon o o 4 o| e |31 | 357 [ 28| 1972 | m |Balt's Geology.
Johulla (1882), not worked [ ... | s795] ta'ss| g1s0) 3850l .. |Handbook,
Nizan's Dowisioxs—

Singaresh A, o o 4| e [ G24] 3500, 774 [ 236 [ e
w Bio o o] e ]850 1100 yyefaze] ..

6 moe e of w [5850] ex00l 680] 320 L
B moe e el we | 580 10tms] L. | asTOf 2030
Pawas—

Quetta coal (North-West| .. | $1730] 40f, 55'91) 4208) .., | Hand-hook.
Frontier),

TYPICAL Typical British Coals,
BRITISH
COALS, . = —— —
| . ¥
3£ E]
Provisecasd Mive, | 3 | & s References,
|3 |32
2 i3
31& 1214
Welheoal . o . E stﬂl su| 6 3¢ -:u: 15 05:!;1 report oo conl for
navy.
Newaastle o o . l:': aras, :m’ 6674 3328 107 | Sudlan Hand-book,
23 ,
rastet Lower Seres | 163 ] er3s €18 7550 e49 058
(Steam), £zl | ' Salse, Dall s Genlopy,
Dristol  Upper  Serles/ < bue-/ 5 60, edn nu 196
Gasl. ’ ‘

C. 1414-41.
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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 Veterinary subjects will be regis.
tered 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 lLike manner, contributions on Mineral and Metallic sub-
jects will be registered under the Mineral Series.

“Thiy sheet and the title-page may be removed when the snb)ec!-maner is filed in its proper placy
t2ccording to the letter and number shown at the bottom of each p Proper place,



NOTICE.

—_— . .

Future issues of this publication placed under either the * Special Veteris

nary " or ¢ Special Forest Series ” will not be included in the annual enumeration.

Such papers are printed for Departmental purposes. Their unfortunate inclosion

in the system of annual numbering has led recipients of the ordinary issues to
“hink their sets mncomplete.

Ty ‘w g pamphlets have already appeared as Specialissues, and have not

TEe 0 “hed tothe public :—

™,
aceerdingly been frr .« Nos. 809,10 11, 1320d 15,
No. 8.

1804 .
1855 . .
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———
BGEHMERIA NIVEA.

[DICTIONARY OF ECONOMIC PRODUCTS, Fol. I, B, 576-606,

also Yol, ¥I., Pt. I, (Rhea), B, 172-213.]

—

RHEA (RIHA) OR CHINA-GRASS,

| Review of existing information on Rhea or China-grass being ¢ Revision of

the account of that fibre as given in the Dictionary of Economic Products.
Also a Revision of the articles on Villebmnea.integrifolia and Maoutia

Puya. By THe EpiToR.
—,——

Other DICTIONARY articles that may be corsulted s

Maoutia Puya, Vel V., M. 260.
Villebrunea integrifolia, Vol. VZ, P4, 1V., V, 133,

also

The Agricultural Ledger, No. 6 of 1894.

CALCUTTA:
OFFICE OF THE SUPERINTENDENT, GOVERNMENT PRINTING, INDIA,

08,

Price Bs, 2 or 2. 8d.



The objects of THE AGRICULTURAL LEDGER are:—

{t) To provide information d with agril or with ic products
ina 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 d in agri 1 subjects tk hout India, so that
references to ledger entries made in any report or publication may be
readily utiised in all offices where ledgers are hept;

(3) To admit of the ci m ient form, of i ion on any subject
with agri or products to officials or other persons

interested therein;

() To secure a connection between all papers of interest published on subjects
relating to economic products and the official Dictionary of Economic
Products. With this object the information published in these tedgers will
uniformly be given under the name and number of the Dictionary article
which they more especially amplify. \When the subject dealt with has nct
been taken up in the dicfionary, the positionit very possibly would occupy
in future issues of that work will be assigned to it.
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1898—No. 15,

BEHMERIA NIVEA,

Dictionary of Economic Produsts, Vol. L, B. 576-606, also Ve,
R. 172-213.} VO VL P, (Rhea),

RHEA (RIHA) or CHINA-GRASS,

A Review of existing information on Rheq or Ching-grass Yeing g Repie:
the account of that fibre as given in the Dictionary of Ep, “isi

Y n o
"DRY:

Also a Reyision of the articles on Villebrunea integrifofia f;; Products,

Puya. By THE EDITOR. Maoutj,

INTRODUCTORY CONSIDERATIOXNS,

N Wrnonye,
So much has already been written regarding the history anq Pro. TioN,

perties of the fibre known to Western Commerce as Rhea or Ching.
grass, that it may seer superfluous to give another version of the old
story, Indeed, 1t might be saad of the past two centuries that, as one [An gy,
rhapsody has followed another, the fibre has assumed & more and 4 Story,
wmore mythical positon., That it possesses ininnsic ments of a bigh| tnm,
order cannot be questioned.  That 1t is likely in the immediate future iiitrg
to become one of the great staples of the world's commerce woulg

appear to be opento grave doubt, Had the fibre been easily separ. D,

able and had its production been possible on a Jarge scale, 1t would SBBIﬁ'ﬁw“n’
no doubt have long ago secured the attention necessary for participa. )
tion in the eatly deselopments that stamped the 18th and 1gth cen- pelimite
turies as pre-emunently thuse of manufactunng progressiom.  The |  WWSton,
ease wih which cotton lent iself to Western necessties and the abun-
dance and cheapness of the supply, left litile soom for rhea, The
Western texale markets have been allowed to become established

B. §76-606: R. 172-213.

Futy
rrec;::‘l‘






Rhea \(Rtha) or China-Grass.

2
High Price Essential, (G. Watt) BCI:‘n!if.’!g‘r:m
affairs. In q the pioneer very possibly may | JEXTILE

himself have to become the producer until he has securely fized the
position of rhea. At all events past expenence would seem to point
conclusively to the necessity of some 1dea bemng given to the Euro-
pean planters and Nauve cultivators, &5 to the margin of profit that
is hkely to fall to them. It has accordingly come about that it is
not a question of what is the Jowest price at which it can be pro-
duced? It is much more~whatis the highest price that the fibre is
Likely to secure.

The Indiar cultivator is by no means so hard pressed in his
choice of crops that he need turn attention torhea. And thiz fact
cannot be too urgently brought to the knowledge of those who would
look to India for a commercial supply. The effort must be made
to secure a fixed and definite position for rhea in the scale of tex.
ylesinwhich the price (in relation to its admtted valuable properties)
would be raised rather than lowered. To attemptto place it on
the agnculture of the tropics as an’ aricle to be employed in
admixture or substitution is to court failure. I most completely
therefore concur with Mr, Charles Richards Dodge, of the United
States Department of Agriculture, that the—

“Facltty to imitate all other textiles is one of the principal causey
which has kept back the development of the ramie industry; and if,
instead of launching out into a senes of experiments, attention had bean

d upon the exclusi of those articles to which
the properties of the plant were peculiarly and naturally adapted, this
industry would probably be in a more advanced condition than 1t s at
present, The folly of bulding up a ramie manufactunng industey on a
false basis, that 1s, employing the textile as a substitute for something else
is to be deprecated. The fibre should be used 1n those articles of economic
necessity which would appear on the market as ramie, that any distinctive
merit the textile may possess will become known, not only to the ramje
trade, but to consumers of the produce.”

It is only by pursuance of a policy, such as Mr Dodge advocates,
that a fixed position can be secured and the prce raised 10 & stan.
dard relative to its intrinsic merits and properties  If the manufac.
tarers are not prepared to fight for a high pstead of a low positions
the preduction of thuis fibre will remain for many years to come in
its present position,
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BCElgleei}'UA Introductory Considerations.
[ngRgDUC. 5. isconceptions,~To talk of rhes competing with jute or
TalMueina- even cotton is ridiculous. But the wildest conceivable hallucinations
Uous. have dishgured the literature of this fibre, and perhaps none more
Sonf:vih | delusive than the statement that thea would drive jute out of the
Compeption | markets of the world. When silk is thought of as a substitute for jute
then and only then need rhea be entertained as a rival for a fibre, the
chief merit of which 11 that it is one of the cheapest of all known textiles.

Dr. Buchanan-Hamilion wrote of jute in 1808 :—

Jute In “\Whether or not this plant might be employed in Europe to make

Co:;ofr‘m cordage or canvas, 1 cannat s:\y;but 1 hope, that no circumstance will

aran. 3, divert the attention of the public, until a fair trial has been made with

J5755,320 | Sanm (Crotalaria juncea}, which, [ haveno doubt, will be found to answer
just 7 as well as European hemp.”

Tt iy hardly necessary to contrast with the above opinion the
actus! production and i that now rep: the industrial
value of jute to India, The first recorded exports of that fibre from

\,E{",j:"{‘“ India to England, occur in the return for 3828, Since then jute has

Jute Trade. | hecome, sfter cotton, the most important textle of India, while sann

hemp and rhea are n the precise position they occupied during the

first decade of the century.  We have to thank Dundee for this result—~—

Ruas mede | 8 Tesult the more surprising since, while jute was but in {ts {nfancy

known 19 | (1853), the ments of thes were urged on the autention of the
3 Dundee manufacturers to no purpose.

6. But to return to the subject of the misconceptions that prevail
1egarding thes, thete would seem 1o be 1o doubt that the assusance
of the inventors and owners of fibre-extracting machines, has been

sEte ome of the great stumbling blocks in the progress of rthes. Each new
Blook. invention or process has practically been heralded by two
vatiously expressed ;—

(a) Rhea is in India a wild plant which may be ensily caltivated
and the fibre placed on the market for little more than the
cost of colfection.

(8) With the advent of thisinvalusble discovery there can be no
doubt that henceforth rhea will make rapid strides toward

* Thex is not becoming one of the most important of all known textles.
VTR | The latter statement 1 pass without ent, but I desire to record
pass without comment, 8
S3efi2 1 most emphatic protest against the former.
:‘é :4':: P 7. Rlea not Indigenous to Indiu.~Rhea is not a native of
“so: 2] Indu, noreven an acclmatised wild plant.  Indeed so little succeas
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Bhea (Riha) or China-Grass. 5
Cultivation and Fibre Production.  (G. Watt) DEHMERIA
nivea,
has attended its acchmatisation that it nowhere exists as an escape INDl};’gfmus.
and serves in neglected cultivation for only a very few years. As ex-
amples of misconceptions of this nature, I may quote the following :— -
« No difficulty 1n obtaining ample supplies has ever been anticipated, N
~ for the plant is, practically, a weed in China and Indsa, and can be grown
in any warm climate * (The Economust, Fuly 27th, 1895.)
A pamphlet issued with Mr, D. Edwards Radclyffe’s comphiments
assures its readers that—
“ The weed resembles somewhat the raspberry cane, and grows, we
areinformed by those who take an interest in it, over the wide world.”
In the “Draper’s Record,® we are informed, “ It Rourishes—atmost as
freely as the weeds in our gardens—in all tropical 2nd semutropical clim-
ates, agriculturists in Java regarding it with about the same ‘respect’
as the Bntish farmer does the nettle, to which family it really belongs. it
grows like a raspberry cane, but 15 not prickly."”
The comparison to the raspberry bush 1s just about as accurate
as the statement that it is 2n abundant weed in the tropics, It occurs | Is a Gargen
in this country purely and simply in astate of gerden not even field Todiar
cultivation, and cannot be made to give a crop unless hberally “.':;'.f.“"i—’:
manured. P A
Although it may be grown as a garden curiosity all over India Ex!ent Jof
and Burma, it 1s not culuvated by the people of India as a fibre Cumvman
plant anywhere, except in some half a dozen districts of Northern
Bengal, throughout the greater portion uf the valley of As<am, and 1n sent-
the Shan States of Burma., Expeniments have been made by Europeans c“ltlv:uon.
in other localities, and these so far have confirmed what is practicaily
the experience in Europe, Austraha and Amenca, that there 1s a vast
between the d of the plant, and the {Cosmoporitan
degree of 1 essential to 1its prod asa fibre crop. The | EPdurance,
only exception to this statement may be said to be the comparative
success that has attended its cultivation in Kangra
8. Cultivation and Fibre Production,—Linseed 15 grown all
over India and 1s one of the most important of crops, butits x:ilm"’

well known that, 1n spite of the large sums expended by Government
and the fortunes lost by planters, in the endeavour to produce flax
we have faled to do so. The same remark is true of hemp. It
is a valuable crop in many parts of the plans, yelding the
narcotic, but exceptin the North-West Himalays 1t nowhere else

affords a useful fibre 1n its stems, The ease with nhich linseed,
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'“",“,8?,?0‘ hemp, and rhea may be grown anywhere in India is, therefore, no
proof that they can be made to produce fibre commercially, Were
it otherwise, the very natural question would at once occur—in the
case of thea—Why has the production of the fibre not become diffused
throughout the country?

Price. 9. Local Production and Price.—So far as Bengal is con-
Confiigith | cemed, rhea cultivation is confined at the present moment to a
A TN ] few distriets, and probably to the identical villages within these in which
105,50 Dr. Buchanan-Hamilton found in :807. It has made no progress what-
soever, and yet the fibre sells locally at a price that one might
infer should have tempted an estended cultivation. It is the
most expensive of all fibres in the districts whete itis found. The
supply, judging from the information derived by me from the culti-
vators, would appear to hardly equal the demand, hence the prices
were found to vary from village to village in the most erratic manner.
The crudely cleaned and unbleached fibre was nowher bl
at a price below eight annasa seer (2Db), and at lhatonly in small

Bongal quantities, the usual price was from Rt to R2-8.0 a seer.  But I may
£3810 £324 here mention an actual transaction. A maund of unbleached China-
(\,.,, .,m. grass was purchased (252k October 1895) by the Collector of Rungpur

1eee, on behalt of my office, and the price charged came to R4-8-0a seer.
That is to say, at the rate of exchange of 1s. 4d. ta the rupee, the
Bengal local price averages roughly from £36 to f180and (334 a
ton for hand-cleaned China-grass.

Londa During the discussion of a paper read before the Society of Arts,
.!.";‘f,‘,‘,ﬂ",,‘.. (2nd Aprd 1897), by Mr. Thomas Batraclough, one speaker said the
price of Chins-grass in London had gone up to £35; another men-
tioned that he knew of contracts made recently at £35 to £26; while
a third referred to a purchase made that week at £27 a ton. i
these prices are to be pted, it may be admitted that China.p
sclls in Indis at a price bigher than in London, so that, instead of
exponting, India should in reality be importing the fibre to mecta
femunerative demand,

10. Other Rhea-lilie Fibre«,.—But while thea Is not a mtive
of India, there are some ten species of plants that belong to the
same genus (Beehmeria) that are indigenous, and some of these
are extremely plentiful and widespread.  The family resemblance to
the thea plant (B, nivea) of most of these, is very generally secoge
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7

Other Rhea-like Fibres, (6. Wate) BEHMERIA

nivea.

nised by the people and one or two, more especially B, platyphylla,
are spoken of as dan (wild) #ika. But it is somewhat significant that
none of the indigenous species of Baehmeria are known to the
people of India, generally, as affording useful fibres. In one wnstance,
1 was assured that when cultivated Beehmeria platyphylla gave a
fibre, but I nowhere found it either cultivated or its fibre being
extracted, Indeed, as the result of recent personal explorations, I
begin to suspect that a mistake may have been made by some of the
earlier wniters, who speak of the wild Beshmerias of India, as yield-
ing fibres. X have scraped the stems of most of them and failed to
find sufficient fibre to just:fy the benefit of the doubt being given,
that they may be viewed as fibre-yielding plants,

On the other hand, there are three or four species of mdigenous
nettles all more or less allied botanically to the rhea, but which are
not spectes of Beehmeria, that are well known to yield valuable
fibres. One of these 1s by the hill-tribes of Assam umversally destg-
nated the Bon (or dan) rihz. They admit that Beehmeria platy-
phylla 1s & Jon-rfka, butthe plant to which I here slluded, zfs,
Villebrunea integrifolia, they distinguish as the true dan-rika.
This yields a fibre of great ment to which I ptopose to allude in some
detail further on,

Then again from the Khasia Fhlls end ealong the foot of the
Himé4laya from below Darjeeling to Nepal and Garhwal, there occurs
another fibre-yielding rettle that even more closely resembles the
Beshmerias than does Villebrunea. This is known as the po: or
puya (Maoutia Puya). but the fibre which 1t affords 15, I believe,
comparatively worthless,

From tune to ttme both these stingless nettles, which in that
respect may be designated Beehmeria-like nettles, have ocea-
sionally but incorrectly been spoken of (by European writers) as wild
thea and, in consequence no doubt, has crept into existence the
absolutely erroneous opinion that the rhea was a native of India, be~
cause ithad been affirmed it existed in 1ts wild state all over the country.
To this Grcumstance may also be attributed the reputation given to
some of the indigenons Beehmerias, o2z, that they afford nseful fibres,

In addition to the two wild Beehmeria-hke fibresyielding plantg
just mentioned, there are two more species that may be here alluded
to briefly. These belong more correctly so speaking to the nettle
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are the suraf or chorpalla of Bengal or the sirenas of Assam (Lap-
ortea crenulata®) and the kors suraf of Assam (Girardinia
heterophylfa). The last-mentioned may possibly be the mesakice
fibre referred to Mafor Hannay and some of the easlier writers on
the subject of the Assam nettle fibres.

While these sunging nettles are met with within the area of rhea
cultivauon, more especially on the lower hills, they are only rarely
confused with thes, and for the purpose of the present paper may,
therefore, be dismissed with the remarks aiready offered.

11. Having thus very briefly set forth some of the practical results
and conclusions arrived at during a recent exploration of the Indian
areas of thea fibre production, it seems desirable that I should now
endeavour to furnish as complete a review as possible of the available
information regarding this h-hackneyed subject. In doing so
1 shalt throw the material that has been accumulating in my office
for the past few years, nto the form of a revision of the articles ay
published in the Dictionary of E ic Products on Beehmeria
nivea, Villebrunea integrifolia, and Maoutia Puya,

THE CHINESE AND INDIAN PLANT.

1. Beehmeria nivea, Gaudich, Bot. Freye. Voy., 499 ; (Excl. Syn,
Ramium majus, Rumph.) ; Fl. Br. Ind, V., 575 ; UrTicaces,
RHEA, CHINA-GRASS,

12, Syne=Plukenet, Amalt, p. 212 & 449 fo 3, (1705 203
Koempfer, Amoen. Esotic, p. 89t (1713); URTICA x1ves,
Linnaus, Sp. PL., 1398 et Hort, Cliffn p. 440, No. ¢ (1237)1
Burmann, Flora Ind , p. 197 (1748); Thunberg, Flov. Japon,
$. 71 (1784} Louveiry, Flora Cochin, pp. 558-9 l1790); U,
wives, Willd, Buckanan-Hamilton in Stat, Account, Dinaj.
pur (written 1809, republished 1533), 194, 201 ; Banszrna
{Procris) NMives, Gaudich, Bot. Freye. Voy. pp. 499-500
(+828); FHooker & Armot, Voy. Beech, p. 214 (1841); Voigt,
Hort, Suburd, Cale, 280 ; Fortune, Thres Years® Wanderingy
in N. China, p. 83 (1847, clso Specimens collected By him ¢n
Hlerd. Bot. Gardens, Caleutta); Macgosean, Jour. Agri-tort,
Sce. Ind., Vol, 1., pp. 209-19(18¢8) s Hooker, Journ. of But,,
1,35, 159 (1849} s Blume, Mus. Bot. Lugd. Bat. I1., pp. 210wt

® Muters gives an interesting account of the stirging property of

this plant in Jour, Agri-Hort. Soc, India (1843), Vol. VI, pp. 44+45.
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N Rhea (Rika) or China-Grass. 9

Probable Denvation of the Name. (G, IWatt) Bf!;*mimn

(1849-56); Miquel, Plant Fungha p. 33 (1850); Hooker,| crnrsy
Fourn of Boto IIF, pp. 31316, PL VII1. (1851); Weddel],| FLANL.
Mong. Fam.des Urt., pp. 380-82 (in part) t. X1 f. r0-1 (1856);
Wight, fcon. t., 688 , Bentham, Flora, Hongkong, 331 (1861);
Miguel, Flora Tapon. (1867); Weddell 1n DC. Prod, XVI,
Pt. L, 206 {(1869); Brandis, For. Fl, N-W. P.and C. Ind,,
402 (1874) s Borllon, Nat. Hist. Plants, Vol. 111, 503 (1874),
(Excl engraving n., 541)
13. Yernacular Names.—In modern commerce RHEA appears | Commeretat
to have been ascnbed to the decorticated ribbons and Criva-crags| e
assigned tothe unbleached though more or less cleaned fibre. Rhea (or c:‘,',h,b::,';,‘
Reeka, Rika as it should be wnitten), being the Indian name for this 178 bt
plant, might with advantage be given to the Indian produce, and :
Ray, being the Malayan name, mught be restricted to the variety
dealt with below, or at all events to the produce of the Malay Arch-
pelago. In other words, 1t seems to me an error, not only in fact but
very possibly in the teztile ment of the products concerned, to speak
of the Indian and Malayan fibres as Rhea or Rami. These names
are netther synonymous nor are the fibres in all probability detived
from the same plant. It would be more 1n accord with the actusl
state of affurs to speak of Rhea and China-grass conjointly but
distinct from Rami or Ramie as it is sometimes wntten,

Chu-ma (lchou-ma) is the Chinese name for the plant, Cay-gar Chinos
and Pa-ma are gven to itin Cochin China. Kankhura (or rather | Namo.
Kankura) is 1ts most general Bengal name, but 1 Bogra 1t is ealled
Kund and 1 some parts of Jalpugun the name Kurkunda is given
to the plant.  Recha (Rika) 1s tts Assamu name and Risa,* Rusq angd
Sumsha, were given me as Naga names for the plant, In the lower
portions of the Valley of Assam such as at the foot of the Garo Hlls| Indtan
and in Kamrup, generally it 15 known by its Bengah name Kanksgrq, Namee.
It is Pan \n the Shan States and Guz + or Gwéz 11 Burma,

14. In Assam no cultivator would recognize the word rhea. 7t
is rika 4. e. pronounced ree-Aa. The ladies of that Province wear 5
light muslin shaw! thrown across the shoulders. This 1s the rfkq or Riba Sh
breast cloth—a garment supposed to protect the heart. An ntelli-| Cong, ,:::::
gent Assami 1 with whom I 7

d 1n Golaghat, derived | *"ra3.7
the name ##ka from the Sanskrit krid—the heart—but, as opposed

* See Naga names for Villebrines, para. 192.
+ See Malay name, para, 26,

R. 172-213,
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to that view, it must be added that at the present day at all events
the rika shawl of the Assamese Iadies is not made of China.grass.
Ttis mostly a silk gauze or a mixed silk and cotion gauze or by the
poorer classes unbleached cotton gauze. In every instance, however,
itis a fabric woven inthe peculiar manner best described by the

term gauze, and it most unquestionably tecalls the app of the
fine grass cloth muslins or gauzes of China.
At Gauhati Twas assured by an English of long

with Assam and its people that the Asssmese undoubtedly made fine
muskn from the ria fibre. I was greatly surprised and interested
at this piece of information, since, so far 25 my experience went, bath
in Hengal and Assam the fibre is employed exclusively in the manu-
facture of fishing hines and nets.  Accordingly I asked my informant
to be good enough to procure for me & few samples of rfka shawls.
The result wasan i of the gauzes ioned above,
not one of which contained a trace of rhea fibre. Indeed this may be
said to be one of the most surprising features of the rika or kankura
industry of India, 3., the fibre is nowhere woven into fabrics.®

But on turmung attention from the plains of Assam to the adjacent
hills, the vanious tribes that inhabit these wild countries are found to
regularly manufacture cloth from one or two of the wild netiles
mentioned above, The Jabaka Nagas, whom I visited in conncction
with the enquiry into this fibre, grow Beehmeria nivea and sell the
produce to the people of the plains; they call st rita or rusa (Conf.
with para, 191), Their locally produced fabrics are chielly woven
from cotton yarns imported from the plains or from the dan-rfk fibre—
Villebrunea integrifolia. In the Angami Naga country they use
both Viilebrunea integrifolia and Girardinfa heterophyifa
but do not culuvste the #ik2. It isnot my purpose to deal’ here
with these thea-like fibres, and I wonld therefore conclude the present
remarks regarding the names given to Beehmeria: nivea by offering
the suzgestion that, since the famuly resemblance between the two
(Villebrunea and Beeh a) seems fairly g My recognised,
it scems probable that Vilfebrunea is the original rfdat of Assam,

. * See remark, para [r,s. about its having been used in Bhagalpur to

mix with sk, also Mr. Lloyd's account of the usey of fibre of Ville.
brages, para. 204.

t May not the word rita have been derived from the Naga names rify,

rits3,theletters * 5" and #h ™ being interchangeable? See Mr. Severin's
account of Villebrunea, para. 307.
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Citation of Books and Collections. (G. WWatt) DENNERIA
nivea,

andthat on Beehmeria nivea bemng carricd across the Chinsye| cmivpag
frontier and introduced to the cultvators of the plefns, it was called| Eiina
riha, and the wild plant then became spoken of as the Ban (wild) s
#ika or rita. Be that as it may, itis 10 say the least of it remarkable,
that the aboriginal tnbes have fully appreciated the properties of the
dan-rikaand been able to spin and weave it, while their more
enlightened neighbours of the plains can only spin the ri4a intp string
and make fishing nets from it. This arcumstance would scem 1o
indicate & greater antiquity for the knowledge of the testile Propenties
of the wild as compared with the cultivated plant.

15. Description of the Plant.—It is perhaps hardly necessary
for me to Tepeat all the descriptive detals given by the majority of
the botanical wnters whose works have been eited sbove. It will
serve the purpose of this paper to confine attention to s few of the
more diagnostic—those in fact that may be regarded as se
the typical form of the species, from its variety described be),

DParating
ow.,
Tt is a herbaceous, sparsely branched plant, with thick sy

ul
softly hairy stems. Zeapes broad ovate, the apex accuminate, ev,:; c“‘:ﬁ"ﬁ"‘,{ﬁ
masgins coarsely dentate-serrate, and the base trancate apq only c;:,;'w\.
slightly drawn out into the petiole, but hardly ever showing 805 ten. Para gy
dency to be cordate. The vens on the lower half of the leaf are

distinctly three, the midrib becoming pinnate above the middle, v"l’,’]’.‘{,:;'
Under-surface felted vmiformly all over with silvery wool 1p, which cp?.'lf;_‘;"'n
only the midnb and the pnmary (or at most the SeCDnduy) l‘ X
veins show through the felted surface and bear scattered thick, hyalme

hairs.  Stpules large and persistent.  Inflorescence mostly mygy,

shorter than the petioles, thick and crowded with clusterg of

flowers,

16. Citation of Books and Collections.~In the above
enumeration of anthors I have endeavoured to ate all the more
impottant botanical works that descnibe what may be taken as the
typrcal condition of the species. As far as possible they have been, For

d n the seq of date of publ and two of the "‘é..%giﬁi
writers—Forfune and Macgowan—have been classed as botanjca) Cnn,g;;;"
suthors on account of the specimens they collected being in the

Herbarium of the Rogal Botarc Gardens, Calcutta. I would here
desire to mextion that £ am sausfied the two conditions of the species

R. 172213,
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which have been ised altike by botanists and culti are
bue geographical varieties. As & matter of convenience accordingly
1 have referred all writers on the Chinese plant to this position and
transferred those on the Malayanto the variety, even when I have not
found their descriptions to fully bear out that isolation. The two
plants are 50 very similar that the descriptions and even the ilustre-
tions given by the carhier authors might be placed under cither
form.

The earliest published itlustration that could be said to be unmis-
takably Beehmeria nivea s that given by Sir W, J, Hooker in the
Journal of Botany { Vol IIL, fable viir). 1 hsve ventured to
reproduce that plate in connection with this paper, panly because it
has already been given by Dr. Forbes Watson and other economic
writers, and is thus prominently associated with all that has since been
wntten on the subject, but mamly becavse it 13 3 faithlol represens
tation of the plant. The leaf outimed below the twig (see Plate 1)
shows the typree] condiion of the base of the full-grown Jeaf—nat at
alt cordate, but with a secy shght prolongauon into the petiole  In
young leaves & mare or J¢ss cordste condition may be seen, boy this
disappears as the Jeaf expands.

Roxburgh's unpublished coloured drawing [the original of which
18 in the Herbarum, Calcutta (1o, X2V., A% 59),and & copy of
which s 1n the Herbanum of the Royal Boame Gardens, Kew] is
an tltustrabon, as I 1ake w, of the typical form of the species, and not
of Urtica tenacissima—the form descnbed by that auther in the
Flora Indita. Roxburgh’s drawing has, howerer, been published by
Wight (Jeon. P1,1.658) and by many subsequent writers on Rhea as
an iliustration of B. nivea rar. tenacissima.

19. Ifabitat,~There would scem to be nosoom for doubt thatthe
typical form of he species isa native of China, It Is widely disti-
buted throughout that country as & culniasted plant aad has been re-
peatedly mentoned ashaning been collectedina wild state. Aecording
to Beatham it was found by Champlon sbandanly in the ravines of
the istand of Hongkong. Itis cultivated in the Straits Scttfements,
pasubly also in the Matsy Archipelago, in Japan, Formoss, the Thilip-
pine Islands, Burma, India, Austraha, America and Enrope.  Thisis
in fact the chiel culuvated condition of the speeies, but T have neither
seen a specimen of it tecorded as a wild plant, nor have 1 discovered
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state, anywhere except in China.

Mr. C. B. Clarke, in a letter addressed to the Secretary, Govern-
ment of Bengal (167h June 1870), would appesr to have viewed the
variety ¢ issima as the cul d state of the species, and the
fact of its not producing seeds, he suggested, *is very strong apainst
its existing 10 a wild or semi-wild state in Bengal” TFurther onin
the same letter, however, he adds “Beehmeria nivea has been
found perfectly wild in Upper Assam and Burma, and 1 believe I saw
it myself wildin the Chittagong Hills.” It has frequently been said
1hat 1t grows wild 1n Nepal and Sikkim, but I never could find it here
(Stkkim) myself nor have I ever seen a specimen,” It js of course
scarcely fair to Mr, Clarke to quote an official letter, written nearly
30 years ago, as expressing his present opimon. I have quoted
the above passages from his letter as a type of the views currently
held at the period 1n qQuestion. So in a ke manner in the Kew
Bulletin (1888, p. 146) the following passage occurs: “ A plant, called
in Assam Rheea, and in the Malay Islands, Ramie, was believed

by Roxburgh to be disunct from the Tchout Ma of the Chinese, and it
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was named by this botamst Bechmerja (Urtica) t 1 .
In this plant there 15 an absence of the white-felted appearance, vn

the underside of the leaves, so ch of the China-grass
plant,” These passages may be accepted as fully justifymg the
developed i further p phs) that until very recently

the two forms had not been separately recognised by Indian botanists,
and further that no definite information exisied a4 to which form was
actually being cultivated by the people of India.  Ineed hardly repeat,
however, that the silvery white-leaved plant is the only one met with
in cultivation in Indim  The wild plants recorded from Japan,
Formosa and the Malay Archipelago, I believe to be quite distinet,
18. In the Calecutta Herbarium Fforlune’s specimen (Ny, 281)
is stated tobe the wild plant. Fletells us it was collected at Chckfang‘
It preserves 1 a remarksble degree the chict peculiarities of
the cultivated state except thay the leaves are smaller, the stems thin-
ner and more woody, thn in the cultivated plant (his Mo, 280},
One is quite prepared accordingly, for the remark made both on the

fabel attached 1o the specimen and in his Zhree Vears Wanderings i
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Dr. Macgowan sent specimens from China in illustration of his paper
on “ China-grass,” and he Informs us that “it grows on the walls of
Ningpo." Tt is somewhat curious that Linnmus gives very nearly
the same remark, namely, that it grows on wallsin China. But in the
Hort, Cliff. he makes the still more curious cbservation that it s &
plant which has the appearance of being American, Dr. A. Henry's
specimen (V0. ¢§78) collected in 1885.88 in Central Chim is quite
typical. I have had the pleasare to vecelve an admirable set of bota-
nical samples of the plant contributed by Mr, Hosle, Her Britannic
Majesty's Consul at Wenchow, and these fully brar out the peculiarities
of the species indicated above. Butl may here mention that Mr, A,
Hosle in forwarding these specimens made the following very instruc-
tive remark, * Now, although only one form of Beehmeria is culti-
vated round Wénchow (B. nivea), I notice that this plant as soon as
it strays from cultivation, as where seeds have been carned by the
wind into loose stoney walls or on to poor soils, the silvery-white
under-surfaces of the leaves quickly disappear and give place o green
with white or rather @esh-coloured vetns, whie the stems assume &
brownish colour.®  In neglected culuvations :n Indis the leaves be-
come smaller, thinner and the amlvery tomentum much less dense,
bat I never witnessed it to have entirely disappeared and given place
10 & green texture with coloured veins Practically everywhere in

India where B, niveais cultivated, B, platyphylla occurs asa weed

aroand the rhex enclosures, In thatspeciesthe leaves are green bee
low with the veins often pink and in point of shape they are by no

means unlike the leaves of badly grown rhea. Indeed the calii-

vators i most parts of India call that species “wild thea” though
the two plants have nothing in common; certainly the one could

in no way be derised from the other, I bave ventured to make

these observations with regard to B platyphylla with a view to

guard agatnst any possible misapp ions as to the recognition of
supposed wild rhea or rhea that was presamed to have escaped from

cultivaticn, So far as India is concerned, B.nivea neither exists as

8 wild plant noc asan escape from cultlvation, and will oaly survive

fora few years on being abandoned. M . all the herd
specimens eeen by me that had been collected in Chins bave manifested
Inar kab'e degree of ¢y the dition of the speciesin.

dicatedabose, InfactI b.\lcpran.m'lymu with no Instance, among

B, 576-606.



Rhea (Riha) or China-Grass.

15

Plant met with in India,
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a wide series of any very distinct tend to approach the §
form, though 11 cultivation 1 believe hybrids are by no means rare,
19. Plant met with in India,.—Turning now to India it may
be matter of surprise to many to learn that the cultivated plant of to-
day in this country, from one end of it to the other, isthe Chinese and
pot the Malayan form as here defined. In the Calcutta Herbarium
there is an interesting series of specimens of which I may mention the
following :— Wall. Cat No. 4606 4, collected at Rupganj on znd
December 1867, In passing it may be here remarked that Wallich
in a letter to the Secretary, Agri -Horticultural Society of India, dated
ber 7th, 1836, i it samples of Assam rhea that had
been furmshed by Captaln Jenkins as Urtica nivea and speaks
of the plant as growing wn the Botanic Gardens alongside of similar
shrubs from the Malay Archipelago.
Dr. Campbell’sso-called Poak fibre plant from Darjeeling, of which
he wrote inthe Agri.-Horticultural Society’s Journal (1848), Vol. VI,
pp. 135 and 240, is not Maoutia Puyaas supposed at the time, but
typical Beehmeria nivea. Mr. C. 8. Clarke has very properly
noted on the sheets in the Calcutta Herbarium that they are not Pogk,
and it issig there are no speci from Dr. Campbell under
the cover of Maoutia Puya. Both Jenking and Masters contri.
buted samples from Assam, the latter in 1845. But in no instance is
there the slightest indication that any of the Indian specimens had
been collected from wild plants. In my own herbarium (and as the
result mainly of personal explorations) I have the plant from Dinaj~
pur, Rungpur, Jalpaiguri, the Duars, Kuch Behar, Bogra in Bengal ;
from Kamrup, Nowgong, Darrang, Sibsagar, Lakhimpur in Assam ;
from Kangra in the Panjab; and, through the kind co-operation
of the Inspector General of Forests, from the Shan States in Burma.
Though I searched withthe utmost care, from village to village,
1 mever came across a plot of land under the variety tenacis-
sima. I can, therefore, confidently affirm that, so far as Bergal,
Assam and Kangra are concerned, that form only exists here and there
asa curiosity in the flower gardens of Euwropeans, and in all such
cases the plants admittedly have been derived either from the Royal
Botanic Gardens or from the Agri.-Horticultural Society’s Gardens of
Calcutta. Tt 1s nowhere grown by, or, 50 far as I could discever,
known to the Native culovators.
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Dr, Macgowan sent specimens from China in illustration of his paper
on “China.grass,” and he informs us that “it grows on the walls of
Ningpo,” It is somewhat curious that ‘Linnus gives very nearly
the same remark, namely, that it grows on wallsin China. Bt in the
Hort, Cliff, he makes the still more curious observation that it is a
plant which has the appearance of being American.  Dr. A, Henry's
specimen (o, 4878) collected in 1885.88 in Central China is qute
typical. I have had the pleasure to recelve ah admirable set of bota-
nical samples of the plant contributed by Ms, Hosls, Her Britannic
Majesty's Consul at Wénchow, and these fully bear ont the peculiarities
of the species indicated above, ButI may here mentioh that Mr. A,
Hosle in forwarding these specimens made the following very instruc-
tive remark,  Now, although only one form of Beehmeria is culti-
vated round Wénchow (B. nivea), I notice that this plant ag soon as
it strays from cultivation, as where $eeds have been camied by the
wind nto loose staney walls or on to poor soils, the silveryswhite
ander-surfaces of the leaves quickly disappear and give place to green
with white or rather flesh-coloured veins, while the stems assume a
brownish colour,” In neglected cultivations in India the leaves be-
come smaller, thinner and the sivery tomentum much less denge,
but 1 never witnessed it to have entirely disappeared and given place
to a green texture with coloured veins Practically everywhere in
India where B, niveais cultwated, B. platyphylla occurs asa weed
around the rhes enclosures, In thatspeciesthe leaves are green bee
low with the veins often pink and in point of shape they are by no
means unlike the leaves of badly grown rhea. Indeed the culti-
vators in most parts of India call that species “wild rhea” though
the two plants have nothing in common; certainly the one could
in no way be derved from the other, I have ventured to make
these observations with regard to B. platyphylfa with a vnew t0
guard against any possible misapp ions as to the g of
supposed wild rhea or thea that was presamed to have escaped from
cultivation, So far as India is concerned, B.nivea ncither exists as
2 wild plant nor asan escape from cultivation, and will only survive
fora few years on being abandoned. M , all the herb
specimens seen by me that had been collected in China have manifested
in & remarhable degrec of constancy the condition of the speciesin-
dicated above, In fact I have pracucmy met with no instance, among
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form, though in cultivation I believe hybrids are by no means raze, Clirey
19. Plant met with in India,—Turmng now to Indi it may z"v'ia”""“
be matter of surprise to many to learn that the cultivated plant of to- Aé,,,,‘,,"‘:‘,, 4
day in this country, from one end of it to the other, isthe Chinese and “5"‘,_:;:'-:
not the Malayan form as here defined. In the Calcutta Herbarlum
there is an interesting series of specimens of which I may mention the
following :— Wall. Cat. No. 4606 4, collected at Rupganj on 2nd f’»t'-’é?""'
December 1867. In passing it may be here remarked that Walljoh e
in a letter to the Secretary, Agri-Horticultural Society of Indla, dated
8 ber 7th, 1836, identifies samples of Assam rhes that had
been furmished by Captaln dJenkins as Urtica nivea and speaks
of the plant as growmg in the Botanic Gardens alongside of similar
shrubs from the Malay Archipelago.
Dr. Campbell’s so-called Poa’ fibre plant from Darjecling, of which Poat or Py,

he wrote inthe Agri -Horticultural Society’s Journal (1848), Vol, VI,
PP. 135 and 240, is not Maoutia Puyaas supposed at the time, but
typical Beehmeria nivea. Mr. C.B. Clarke has very properly
noted on the sheets in the Calcutta Herbarium that they are not Pogk,
and it is s there are no speci from Dr. Campk under
the cover of Maoutia Puya. Both Jenkins and Mastarg contri.
buted samples from Assam, the latter in 1845. But 1 no instance {g
there the shightest ndication that any of the Indian specimens hag
been collected from wild plants. 1n my own herbanium (and s the
Tesult mainly of personal explorations) 1 have the plant from Dinaje
pur, Rungpur, Jalpuguri, the Duars, Kuch Behar, Bogra 1n Bengal ;
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from Kamrup, Nowgong, Darrang, Sibsagar, Lakhimpur in Assam
from Kangra in the Pamab; and, through the kind €o-Operation
of the Inspector General of Forests, from the Shan States in Butma,
Though I searched with the utmost care, from village to village,
I never came across a plot of land under the vanety tenacis.
sima. I can, therefore, confidently affirm that, so fer as Bengal,
Assam and Kargra are concerned, that form only exists here and there
asa curiosity in the flower gardens of Europeans, and in all such
cases the plants admittedly have been derived either from the Royal
Batanic Gardens or from the Agr.-Horicultaral Society’s Gardens of
Calentta, It is nownhere grown by, or, 50 far as I could discever,
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known to the Native culuvators,
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z0. If the fact that Burmann mentions Urtica nivea as met

with inIndia can be accepted as proof of his having actuslly seen
specimens from this country, he was the first botanical suthor who had
seen ft. But it is somewhat curious that Roxburgh makes no mention
of Burmann, and that he should have been unacquainted with the
Indian plant until it was shown him by Dr, Buchanan-Hamilton.

In 1803 Roxburgh procured roots from Sumatra of the fibre-
yielding nettle known as « Calooe.”  Alter having grown it for five
years he obtained from Rungpur (and no doubt as I have just sng-
gested through Dr. Buchanan-Hamilton) specimens of the Indian plant,
With both these growing side by side in the Calcutta Gardens he
refused to regard them as being Urtica nivea, Lins., and apparently
§3W NO reason to separate botanically the Sumatran from the Indian
form. At all events he makes not the smallest allusionin the Flora
ZIndica, to therr differing in any respect, but, on the contrary, groups
them together and endeavours to indicate one direction in which, to his
mind, they differed from the Chinese plant. His words are « From
the prevailing definition of that plant, ¢ Folus sub-ordiculatis uiringue
acutts vel dase atlenuatss) I must conclude to be a different species,
for in all the plants 1 the Botame Garden, originally from Sumatra,
from Prince of Wales’ Island and from Rungpur, they are unmiformly
broad-cordate,” Now this ch of having broad-cordate Jeates
is one of the diagnostic peculiarities 1n the separation of the Malayan
from the China plant. Roxburgh was so accurate an observer that
from the facts mentioned I shounld, but for one further consideration,
have been prepared to at once believe that, though the plant met with
in India at the present day is undoubtedly the Chinese form, at the
beginning of centary, its place may have been held by the Malayan
condition. Unfortunately Roxburgh's unpublished illustration (already
mentioned) is distinctly more like Beehmeria nivea than B,
tenacissima. It i by no means typical, however, the leaves being
much too cordate.

One of Roxburgh’s very last ibutions to Indian
botany, was & paper entitled « Obserzations on Substitutes for Hemp
and Flax.” The manuscript of that paper was written after he had
feft India, it Was posted from St. Helena and printed in London in
1835, thus seventeen years prior to the actual publication of his
Flora Indica. The manuscript of his great work had, however, been
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Rhea (Riha) or Ching-Grass.

17

Roxburgh on Hemp Substitutes. (G. Watt)

BEHMERIA
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completed before his departure from Ind:a, so that the * Qbserva-
tions ” may be regarded as amplifying and correcting the account
given in the Flora. There are one or two noteworthy circumstances
that may be here pointed out, Inthe Florz he only mentions, inci-
dentally as it were, the Rungpur plant but would appear to have
known comparatively little about it, since he does not give 1t its
Bengah vernacular name. Inthe © Observations” he corsects this de-
fect. Inthe Flora the cutation of Aarsden’s History of Sumatra as
also the spelling of the Malay name are incorrect, but correct in the
* Observations ” Hestill, however, calls the plant Urtica tenacis-
sima, R., and appears to have been 1gnorant of its existence in
Assam. At all events he does not mention the rame Riha or Rhea.
He corrects his botanical desciiption 1n one or two directions, but
these do not materially throw Iight on the question of the form of
the species met with in India. One of these corrections may, how-
ever, be here mentioned. In the Flora Jndica he describes the
leaves as “ long petioled, cordate hairy and a little hoary underneath,
three-nerved.” Inthe  Observations” he removes the qualificas
tion * a Iittle,” and thus describes the leaves as * hoary beneath,
‘This modification might be viewed as an indication that he had seen
a form of the plant with the leaves much more hoary than that which
he had originally described. This mod mn the description
would be regarded as trivial, but for the circumstance that the
distinction of the two forms ought almost be sud to turn on the
appropriateness of the terms nivea, or candicansas apphed to the
tomentum of the under-surface  The word hoary seems to have been
employed by Roxburgh with the latter sigmfication and the descrip-
tion “long petioled, cordate hairy ” taken 1n conjunction with ‘g
little hoary,” would describe the Malay plant but be very mappro-
prate to the Chinese,
2t. In hus « Obserzations™ Roxburgh tells us that he regards
Rumphius' fable 79, figure 1, as “a very bad ion of our

CHINESE
BLANT:
CHINA-
GRASS.

Raxhurilx:
Modifies his
Dascription
of the form
tenacissima.

Rumphfos®
. Plate and

plant; but as the desenption agrees pretty well, we may conclude they
are the same.” In Rumphius® plate the leaves are not cordate, the
veination is pinnate, and the stem much branched. It is not unlike
a wild state of the Chinese plant, but, as Roxburgh remarks, is cer-
tainly a bad sllustration of the Malayan, It1s thus just possible that
Roxburgh before his departure from India had recogmuised the more
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hoary condition 6f the Rungpur form without regarding that character
of specific or even varietal value. But following the governing prin-
ciple of his hife—accuracy—~it may be assumed that he had direct=d
Tus artist to prepare a coloured plate of the Indian, not the Malayan
plant. If this line of reasoning be accepted, we may, I think, with
safety make the further inference that the Chinese and not the Malay
form has, from the very earliest times, as at the present day, been
grownin India, and that the repatation to the contrary, which is current
inthe literature of this subject, proceeded from Roxburgh having been
misied by Loureirg’s erroneous description of the Cochin Chinese plant.
22. It 13, however, to be regretted that in the Calcutta Herbarium -
there should not have been preserved the specimens collected by
Roxburgh and Buchanan-Hamitton. There can be no doubt on one
point, namely, that Dr Buchanan-Hamilton was the earliest authentic
discoverer of B. nivea n India. He gave it (1808) the vernacular
name of Aenkiura, and sad it was an Urtica and possibly nivea of
Willdenow.*
denking was the discoverer of the plant in Assam or ratherin
Cachar. A letter from hm dated 1833 (Z7ans. Agri-Hort. Soc.
Ind., Vol. 1/, 206) gives in abstract all that we know up to the
present date, He found it on the way down from Dharumpore.
It was being grown by the fishermen near their houses: it yielded
two or three cuttings -2 year- the fibre was separated without
steeping, the bark being scraped off with a knife. It was known
as Reak, and was o species of Urtica, Colonel Burney has the
honour of being the discoverer of the plantin Burma or rather in
the Shan States. In a letter to Kyd, dated 6th December 1835, he
gives full particalars as to the method of propagation by root-cut-
tings, the reasons for transplantng! and method of cutting the shoots,
Tt was known to the Shans as Pan and to the Burmans as Goun
{Trans. Agri-Hort Soc. Ind., III., Vol. 11).
23. No Structural Modifications in Plant.—To these con-
siderations it may be zdded that although the Caleutta Herbarium
possesses a faitly extensive series of dried specimens of this Beeh-
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meria (none very possibly older than 1840) there 13 not a sheet of | CEINESE
B. tepacissima that could be smd to have been procured in India] GHING-
proper, all the Indizn examples of that variety are admittedly derived
from plants groen i the Botamcal Gardens of Caleutta or of
Saharanpur. While that is so, stil the older of these herbarium
pec of B. t issi may have been cut from the
descendants of the original Sumatran stock. If that assumption be
admussible, it may be pointed out that both the dried samples in
the herbarium and the live plants in the gardens are very nearly as
true to the characters of the Malayan race as if they had been only
just obtained from Java or Sumatra. Admmmg that the two forms
of the plant here ind d are but g phical races, cultivation in
Caleutta for the greater part of a century would thus appear to have
duced no materal modifi n thew har:
Th:s fact may be hified by the foll i No
Mr. James Montgomery obtained his stock of plants du'ect from China, m":ﬁs‘:“; N
1863. These have been propagated ever since by root cuttings, practi- | pavas, 95,
n:ally on the same field (a penod of 35 years) without showingeither| , . o 0
in fibre-yielding property, exh of the soil, or any ‘é‘:ﬁi’"‘:‘::
slmclural departures from the typical condition of the Chinese plant. | para, 241,
24, Conelusion.—The final result of these observations regard- TRl;enBrxar;a;
ing the form of plant now met with 1n Indian cultivation and of the the Indlan
botanical specimens preserved in the Calcutta Herbanum, may be
said to be that, folloming Roxburgh, most Indian writers on this
fibre and the majonty of systematic botamsts 1n India, Europe and
Amenica, have regarded the Indian thea as being B. tenacissima,
1 may mention 1n passing by way of illustration that so late as (16th c
‘onfuston
June 1870y Mr. C. B Glarke (at that ime Officiating Supenntendent, | , between |
Royal Botanic Gardens), held that “the particular cultivated race | Bzhmeria.
known as Rheain Bengal 1s the plant named by Roxburgh Urtica gm{-':;”:
tenacissima, and is generally considered by modern botamsts to be 40 B15
2 mere variety arrived at by long cultivation from Beehmeria
nivea” (see letter No 233 to Sccretary, Government of Bengal)
Mr, Clarke would thus seem to have regarded the cultivated plant
of China, India, and the Malay, as identical and to be Urtica
tenacissima, Roxb.,, the wild plant being Beehmeria nivea,
That explanation must now, hosever, be accepted as dispelled for, as
slready stated, the Induan plant 1s persistently Chinese.  Throughout
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of specific or even varietal value. But following the governing prin-
ciple of his life—accuracy—it may be assumed that he had directed
bis artist to prepare a coloured plate of the Indian, not the Malayan
plant. I this line of reasomng be accepted, we may, I think, with
safety make the further inference that the Chinese and not the Malay
form has, from the very earliest times, as at the present day, been
grownin India, and that the reputation to the contrary, which is current
inthe literature of this subject, proceeded from Roxburgh having been
misled by Loursiro’s erroneous description of the Cochin Chinese plant.

22 It is, however, to be regretted that in the Calcutta Herbariom
there should not have been preserved the specimens collected by
Roxburgh and Buchanan-Hamilton. There can be no doubt on one
point, namely, that Dr Buchanan-Hamllton was the earliest authentic
discoverer of B. nivea in India. He gave it (1808) the vernacular
name of ankkura, and said it was an Urtica and possibly nivea of
Willdenow.*

Jenking was the discoverer of the plant in Assam ot ratherin
Cachar, A letter from him dated 1833 (Zrans Agri-Horl. Soc.
Ind., Vol. 11, 206) gwes in abstract all that we know up to the
present date. He found it on the way down from Dharumpore.
It was bemng grown by the fishermen near their houses: it yelded
two or three cuttings -a year: the fibre was separated  without
steeping, the bark being scraped off with 2 knife. It was known
as Reak, and was a species of Urtica. Colonel Burney has the
honour of being the discoverer of the plantin Burma or rather in
the Shan States In a letterto Kyd,dated 6th December 1833, he
gives full particulars as to the method of propagation by root-cut-
ungs, the reasons for transplanting and method of cutung the shoots,
It wasknown to the Shans as Pan and (o the Burmans as Goun
(Zrans. Agri-Hort Soc, Ind., 111, Vol. 11).

23. No Structural Modifications {n Llant.—Ta these con-
siderations it may be added that although the Calcutta Herbarium
possesses a fairly extensive senes of dried specimens of this Boeh-
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ciple of his lif 1t may be d that he had directsd
his artist to prepare a coloured plate of the Indian, not the Malayan
plant. If this line of reasoning be accepted, we may, I think, with
safety make the further inference that the Chinese and not the Malay
form has, from the very earliest times, as at the present day, been
grownin India, and that the reputation to the contrary, which is current
inthe literature of this subject, proceeded from Roxburgh having been
misled by Loureira’s erroneous description of the Cochin Chinese plant.

22 It is, however, to be regretted that in the Calcutta, Herbarium -
there should not have been preserved the specimens collected by
Roxburgh and Buchanan-Hamilton. There can be no doubt on one
point, namely, that Dr. Buchanan-Hamilton was the earliest anthentic
discoverer of B. nivea in India, He gave it (1808) the vernacular
name of kankhura, and sud it was an Urtica and possibly nivea of
Willdenow.®

denkins was the discoverer of the plant in Assam or ratherin

Cachar. A letter from him dated 1833 (Z7ans. Agn -Hort. Soe — =77

s Exel. 1. 79)
Ind., Vol. 1L, z06) gives Stract .elLthor s 254 (
p':esemi,,‘. ) B At e A e (possibly also U,

@stuans, Burm. ), Flam Indica, p. 197 (1768); URTICA NIVEA,
Facquin, Hort. Bot. Vindob.,, 1L, p. 78, t. 166 3 URTICA TEX
cissiMa, Roxburgh, Flova Indica, Vol. 1T, p. 590 {1820-32) ;
U, canDIcANS, Blume, Buydr, Flov. Nederl, p. 503 (1825) ;
BmHMERIA TENACISSIMA, Gaudich Bet Freye. Voy., f. 499
(:826) ; B@HMERIA CANDICANS, Hassk, Cat. Py p. 79 (18.44)3
Bo:uMERIA TENACISSIMA, Gaudich., Blume Mus. Bot. Lugd,
Bot., II, p. 21t (1849-56); BeBRMERIA N1vEA, Mequel in
Plant. Fungh, p. 33 (1850) ; BEHNERIA NIVEs, Hook, ¢f
Arn. var. 3 caNpicans, Weddell in DC, Prod, XVI, Pt. {,
$. 206 (1864).

26. Vemnculur hames.—-Ram, (Java) Malay; Jnan, Bonoa;
Gambe, Celebes (according to YHIR! fneram, Java
(according to Burmann); Calave, Sumatra (according to Marsden
and in Roxburgh’s Flora Indica, given incorrectly as Caloose) ; Rawmi
(according to Crawford ) throughout the Archipelago; Rame, rami,
gunn, Malay; Iupara_y kapieriel, havamay lalakie, Sund; Kloos,
Sum.; Inam, Amb.; and Gambe, Celeb. (according to Blume);
I’amnen, Mal.; &loei, Sakojan, and Goné o vatiety met with in
Palembang (according to Miguel).
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Citation of Authors and Collections. (G. IWait)

BCGEHMERIA
zar. 8 tenacissima,

z7. Description of the Plant,—This would appear to be a
more robust form than the plant already descuibed. Zeazes
of a thinner and smoother texture than in B. nivea proper and with
the petioles considerably Jonger, more slender and more bairy, The
blade is ovate, distinctly cordate even in the oldest leaves, that 15
10 say, it has the base produced into rounded lobes so that the sinus
gives origin to 2 pronounced elongation into the petiole. Veins of
the lower portion often 5, owing to a pair of slender ones lining the
margins of the sinus, in addition to the three very prommnent mam
seins,  Under-sutface of young leaves hoary but with open or loose
white wool which, a3 the leaf expands, partially separates from the
testure and becomes collected within the meshes of the ultimate
seticulations.  This gathering together of the tomentum gives the
feaf 2 mottled appearance, but in no samples seen by me were the
Jeaves green below. The description given by Weddell of the leaves
being concolorous would be highly inappropriate to all the
I have examined. The veins as also the most minute reticulations
{on both surfaces) are freely coated with longish stout spreading hawrs
that often assume (e especially on the under-surface) a shghtly
rufous tint. Owing .0 the tomentum being collected together, the
veins and reticulaticas in this form show up very distinct and destroy
the uniformity of the white felted coating that is so charactenstic of

he typical condition of the species. Sfpules relatwvely small,

Sflorescence usually longer than the petioles, at the same time more

and more profusely branched than in the typical state,

Plate II was obligingly drawn and coloured for me under the

1s of Sir George King, from a specimen grown in the Botanic
ens, Caleutta, It thus represents one of the Indian cultuvated
of the plant, but in its natural habitat the leaves are more
cofdate and the inflorescence ever so much more profuse than
ate, The drawing conveys the chief features of the form,

ore especially the copious reticulation, abundance of hairs,

green and white somewhat blnsh appearance of the

of the leaf.  So frequently docs the statement occur, mn | 3

the cultivated states of this plant, that the leases are
ave at most white or pink veins, that I feel inclined
be certain cnltivated ststes with which I am un.
ara, 32). 1 would therefore repcat that I have
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Rhea (Rtha) or China-Grass. 2t

Citation of Anthors aad Collections. (. Watt) stn:gs?izma' _

27. Description of the Plant,—This would appear to be a M;HHN
more robust form than the plant already described. ZLeazes Description
of a thinner and smoother texture than in B. nivea proper and with| conr. Jouth
the petioles considerably longer, more slender and more hairy.  The :n":«:.’x’k.
blade is ovate, distinctly cordate even in the oldest leaves, that is
to say, it has the base produced into rounded lobes so that the sinus
gives origin to a pronounced elongation 1nto the peticle.  Veins of
the lower portion often 5, owing to a pair of slender ones Lning the
margins of the sinus, in addition to the three very prominent main
veins. Under-surface of young leaves hoary but with open or loose
white wool which, as the leaf expands, partually separates from the
texture and becomes collected within the meshes of the ultimate
reticulations, This gathenng together of the tomentum gives the

leaf a mottled appearance, but in no samples seen by me were the [ Leaves
Concolorous.

teaves green below. The description given by Weddell of the leaves | conp erien

being concolorous would be hghly inapp to all the sp papan 20

1 have examined. The veins as also the most minute reticulations
(on both surfaces) are frecly coated with longish stout spreading hairs
that often assume (m e especially on the under-surface) a slightly
rofous tint.  Owing .0 the tomentum being collected together, the
veins and reticulaticns 1n this form show up very distinct and destroy
the vniformity of the whte felted coating that 15 so charactenstic of
the typical condition of the species. Sfipules relatively small,
TInflorescence usually longer than the petioles, at the same time more
lax and more profusely branched than in the typical state,

Plate 1I was obligingly drawn and coloured for me under the| PlateIL
orders of Sir George KIng, from a specimen grown in the Botanic
Gatdens, Calcutta. It thus represents one of the Indian cultivated
states of the plant, but 0 1ts natural habitat the leaves are more
deeply cordate and the inflorescence ever so much more profuse (han
in the plate. The drawing conveys the chief features of the form,
however, more especially the copious reticulation, abundance of hairs,
and mottled green and white somewhat blwish appearance of the Never seen

with Under.
under-surface of the leaf. So frequently does the statement occur, in | Surface
connection with the cultiated states of this plant, that the leaves are  canf. seien
poras_ 17,

green below and have at most white or pink veins, that I feel inchned "7y, a6
to suspect there may be certain culuvated states with which I am un-
famsliar (Con/. with para. 32). 1 would therefore repeat that I have

R. 172-213.






Rheca (Riha) or China-Grass. 23
Citation of Authors and Collections. (G WWatt) BEHMERIA :
var
hesitation, ITall. Cat. No. 4606 E* In some respects this specimen MALATAN
looks as if it might have been a hybrid between the two forms. Walllchl;n
‘The chief objection to admitting the 1dea of hybrnidisation, so far as| Spectmen.

India is concerned, liesin the well-known fact, first prominently
made known by Roxburgh, in the case of the Malay plant (Odserza-
tions, p. 72), thatin India both forms rarely produce fertile seed.
The Wallichian spectmen mentioned, has the copiously branched
and lax inflorescence as also the thin delicate hairy and minutely
reficulate leaves of the variety, but the leaves could hardly be de-
scnibed as cordate, which they certainly are in the Malay plant, Then
there is a sheet in the Calcutta Herbatium, contnbuted by Royle, doubt-
less obtained from the Saharanpur Botamcal Gardens though thisis
not so stated It has every one of the characters of the Malay plant.
Turning now to the botanical specimens in the Calcutta- Herba-
rium that have been procured direct from the Malay, I weuld mention
Grifith’s (Kew distrt) #4564, Cuming’s ». 2511 from Malacea;
Jungh, Herb, n 21 from Sumatra; Telsmann's n. 3966 from
Sumatra (where 1t is called Kloe); H. Kunstler's n, 256, collected
in August 1880 at Salangor.  Ths 1s descnibed as *“ small tree on the
sides of a hill on rocky ground. Leaves dark green, underneath
silvery grey.  Flowers yellowish, very small.” This would therefore
seem to be a wild state of the plant. It bears out the characters
already indicated though the leayes are smaller, thicker and the stems
thinner and more woody thann the culuvated fibre-pielding plant.
The specimen here mentioned bears in fact an exactly paralle!
1elation to the Malay culuvated stock that Fortune's wild plant bears
to the Chinese
Lastly, m the Calcutta Herbanum there are four very instructive
sheets recertly contnbuted by Mr, G. Curlis from the Penang Botanic
Gardens.  No. 1 is said to be “a tall woody form onginally collected
at Tanyong Bunga, Penang, probably introduced by China” No. 2
« obtained from Singapore Botanic Gardens : strong growing but not
so strong as No 1 and under-side of the leaves silery grey.” Iam
of opinion that both these plants are condiions of Beehmeria nivea
rar. tenacissima though No 2 has much sherter inflorescence than
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seen no plant cultivated in India nor any herbarium specimens of the
Malay form, in which the leaves could for 2 moment be spoken of as
green on the under-surfaces. Neither Roxburgh's description nor his
coloured plate could be held to justify any such interpretation being
put on his Urtica tenacissima.

28. Citation of Authors and Collections.—It has been with
considerable hesitation, however, that I have advanced the above
synonymy of this form. In some instances I have been guided
mainly by the habitat of the plant. There would seem to be little doubt
that Burmann was the first author who isolated the Chinese from the
Malaysn condition of the species. But for the very imperfect des-
cription published by him, the variety here dealt with, by following
the rule of prionty, should have been distinguished by the name
which he gave it, and indeed that course has been pursued by
Weddell. On the other hand, there can be no doubt that Roxburgh
was describing the Sumatran plant {and s description is an exceed-
ingly good one) when he introduced the name Urtica tenacissima,
Whether he was correct or incorrect in subsequently placing the
Indian plant under that spectes, cannot be supposed to destroy his
description of the Malayan plant. It accordingly seemed to me
desirable to accept the position advanced by Miquel more especially
since he was the first botanist to publish 2 cotrect definition of the
variety as distinct from the typical state of the species.

But contrary to all other writers 1 have placed Jacquin's descrip-
tion and admirable coloured plate under this form, while I have trans-

Better known|
Name.

Spectmens
iR Lalentta
Horbarlum,

ferred Roxburgh's unpublished drawing and Wight's copy of it from
the vartety to the typical condition. To the planter and manufacturer
botanical 1 is of dary ideration and, in factin

this case, it is even to the botanist not material wl.ether Weddell or
Miquel should be regarded as having the prior claim of correctly
placing the Malayan plant as a variety under Beehmeria nivea,
In consequence I have thought it desirable to preserve the better
known vanetal name of tenacissima rather than to give it what was
very possibly its earliest name, candicans.

Itis somewhat curious that in the Calcutta Herbarium there
should be no sheets of B. nivea, stated to have been obtained
from the Gardens, while there are no less than four separate collec-
tions of the present variety. Of this nature I would mention, with

B. 576-606.
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: 9 BEHMERIA :

Citation of Authors and Collections. (G, IVaft) var B tenacissima,
hesitation, T7ali. Cat. No: 4606 E# In some respects this specimen MALAYAN
looks as if it might hase been a hybnd between the two forms | (o0
The chief objection to admi the 1dea of hybnd: so far as SW;‘"":;

f.

India is concerned, liesin the well-known fact, first prominently ‘;f,;,,,,‘g_.,"
made known by Roxburgh, 1o the case of the Malay plant (Obserza- Production
fions, p. 72), thatin India both forms rarely produce fertile seed. oot ®

The Wallichian specimen mentionted, has the copwusly branched
and lax inflorescence as also the thin delicate hairy and minutely
reticulate leaves of the vanety, but the leaves could hardly be de-
scribed as cordate, which they certainly are in the Malay plant. Then
there tsa sheet in the Calcutta Herbanum, contnbuted by Royle, doubt-
less obtained from the Saharanpur Botanical Gardens though this 1s
not so stated It has every one of the characters of the Malay plant.

Turning now to the botamcal specimens 1n the Calcutta- Herba-
rium that have been procured direct from the Malay, I weuld mention
Griffith’s (Kew distri) #. 4564, Cuming's ». 2377 from Malacca;
Jungh. Herd, n. 2t from Sumatra; Teljsmann’s » 7966 from
Sumatra (where it is called A7o); H. Kunstler’s », 356, collected
in August 1880 at Salangor.  This 1s described as  small tree on the
sides of a hill on rocky ground. Leaves dark green, underneath
silvery grey. Flowers yellowish, very small” This would therefore
seem to be a wild state of the plant. It bears out the characters
already indicated though the leaves are smaller, thicker and the stems
thinner and more woody than in the cultivated fibre-jielding plant.
The specimen here mentioned bears m fact an exactly parallel
relation to the Malay cultivated stock that Fortune's wild plant bears
10 the Chinese

Lastly, in the Calcutta Herbarum there are four very mstructive
sheets recently contnibuted by Mr, G. Curtis from the Fenang Botanic
Gardens. No. 115 sad to be *a tall woody form onginally collected
at Tanyong Bunga, Penang, probably introduced by Chinz” No, 2
« gbtained from Singapore Botanic Gardens : strong growing but not
50 strong as No. 1 and under-side of the leaves silvery grey.” Iam
of opimon that both these plants are conditions of Beehimeria nivea
var. tenacissima though No, 2 has mach shorter inflorescence than
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ts usual. But Iam disposed to suspect that, with a plant that rarely
produces fertile seed and is mainly propagated by root cuttings, a
wide latitude must be allowed for the peculiatities of the infl

In this connection I may mention a fact recently communicated
to me by Mn Gollan, Supenntendent of the Botanic Gardens,
Saharanpur, namely, that while the sub-tropical state (B. nivea,
Pproper) never produces fertile seeds in Sahatanpur, the more tropical
condition (var. tenacissima) does so regutarly. This may perhaps
be accounted for by the long cold season, followed by the sharp hot
dry season, tending to suspend the activity of shoot production and
facilties for root propagation. The plant is thus compelled through
adverse climatic conditons to reproduction by seed. On the same
Yine of r ing it may be joned that, as stated by Rosburgh,
the Sumatran plant does not produce fertile seed 1 the warm damp
chmate of Caleutta, while in Rungpur and to some extent in Assam
also, the Chunese form frequently yields fertile seed.

Bat to conclude this reference to the Ourtis’' Penang specimens
it may be mentioned that Nos 3 and 4 are typical examples of -
B.nivea. Regarding No. 3 Mr. Curtis notes on the label * recerved
from abandoned Chinese garden Height about four feet. Leaf.
stalk pink (a very distingmshing feature) This is the variety
referred to by Mr. Ridley in Bulletn No 7 as having hollow stems.”

29. Indlan Hybrids.—1 would here add by way of con-
cluding these rematks ding t issima that I have call d
both in Bengal and Assam a very extensive senes of specimens that
might very possibly be supposed to be intermediate in certain re-
spects to B, nivea proper and the vanety tenacissima. Whether
these were onginally derived from the former or the latter Iam
unable to decide, but am inclined to think they might more properly
be looked upon as hybnds. In all these the petioles are greatly
elongated, and while the base of the leaf is mever cordate it is
drawn out {nta the petiole in the manner characteristic of tenacis-
sima. Further the tomentum is much thinper or less copious, than
in the typical plant and in old leaves becomes gathered together in
tufts especially near the veins, in & manner very similar to the condi-

tion present in tenacissima. Morcover, while the under-side of the
leaf is certainly never green nor devoid of a woolly coating, the veins
are often broad and succulent looking, also coloured, while the leaf-

B. 576-606.
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Habitat. (G. Watt))

BQEHMERIA :
var. . tenacissima,

staltks are unusnally hairy, that is to say, they are clothed 1 long
spreading hairs.

For comvenience of future reference I may quote here the numbers
given by me to the more strnking manifestation of this condition
No. 12139, collected at Jalpaiguri; No. 12201, collected in Rungpur ;
Nos. 12207 and 12210, collected in Bogra , No, 12249, collected at
Sibsagar; and Nos. 12325, 12329, 12333, 12338, 12349, 12350 and
12367, collected in Kamrup in Assam. The Kamrup specimens
were procured for me by a Native plant collector whom I sent on
taur through that distuct with instructions to visit every known rhea-

d village. The abund of this form m Kamrup (Nosth
bank only) 1s somewhat sigmficant.  And there 1s a further circum-
stance that I may here add in connection with Kamrup ; the same
plant collector brought me two specimens which he at first said he
hag found in the jungles, but which, he subsequently admutted, were
discovered near villages and on deserted fields, These matchto a
nicety Fortune’s w:ld rhea from China. The stems are thin and
woody and the bark chestnut coloured. The leaves are not more
than an inch and half in length, butin shape and condition of
tomentum they are B. nivea proper and possess none of the pecu-
liarites that I have mentioned above, of the presumed hybrid state
of what is so characterisuic of much of the Kamrup cultivated
stock.

30. Habitat.—After what has already been said and the cita-
tion given of authors and specimens, it need hardly be remarked that

BALAYAN
PLANT.

Agsam
Probable
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Degenerated
‘Conditions,
Conf soith
aras. 13,
f? el

this form can almost with safety be ded as indig to the
Malay Archipelago. It has been the Ram: of all wniters regarding
that region, during the past 200 years at least. Rumphius does not,
however, mention it as met with, eccept under cultivation and,
indeed, none of the older authors speak of having seen 1t in a wild
state. The very frequent application of certain vernacular names
(not known outside the Malay, except as derived from that Archi-
pelago) ; the antiquity and denvation of these names; snd the con-
stancy of the type of plant from the region m question, leaves little
room for doubt, however. as to its being a nauve of that area. More-
over, some of the modern wrters and indeed not a few botanists
affrm that 1t does evist, even to the present day, as a wild plant in

to the Malay.
Conf. with
2

the Malay Archipelago,
R. 172-213,
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appeared in 1897 in « The Indian Daily News” may be accepted as
fully rep ive: “The Beehmeria t issima is the name
of the variety found in Central America, which is there known
under the name of Ramic and does not oceur in India”” The above
appeared in a resiew on a Note on the Cultivalion of Rhea in Asiam
by Mr, Monahan, Director of Land Records and Agriculture in that
Province. The writer of the review continues, * Mr. Manahan does
not say this: but we do.” As a garden curiosity the variety tena-
cissima is no doubt expenmentally grown in Americaasitis in
Inda, It was found by me in that condition in Assam on more
than one occasion, and may be seen at the Botanic Gardens, and I
believe also at the Agn -Horticultural Society’s Gardens, Calentta,
But if the 1dea of hybrids between the two forms be admitted, India
possesses an extensive senes, and these véty nearly of necessity
involve the previous existence of B, nivea zar. tenacissima.

Dr. Morrls (Assistant Director, Royal Gardens, Kew), in his
lecture delivered before the Society of Arts {October 4th, 18¢5)
makes the following observation regarding this plant: “The term
ramie or thea, should only be applied to the vanety tehacissima.
This differs from the 1ype by its more robust habit and larger leaves,
which are green on both sides.  This character easily distinguishes
1t from China-grass, which has leaves white-felted beneath. The
distinction here suggested is an important one, Famie or rthea isa
pative of Asssm and the Malay Islands. [t thrives only in tropical
countries, and it is useless to cultivate it elsewhere.” -

In the Dictionary of Economic Producls ( Vol. V1., P4 L., pp. 44
46) 1 advanced the opinion that the Malay plant, being 2 native of a
damp tropical segion, mught be better suited to many pacts of India
than the Chinese plant. At that time, having not personally ex-
plored the areas of rhea cultivation, I fell into the common error of
regarding the rhea plant of Assam as the same as the rams of the
Mslay. From what Inowknow Ihave no hesitation in afirming
that thea and China-g are gynony names for Boeh 2
nivea, and that the name rami should be exclusively ass’gned to the
sariety tenacissima, But 1 hase no evidence of any kind that
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would goto support the notion that cither the one of the otherisa
native of Assam. X .

31 Comparative Falne,~Whether asa fibre-yielding plant n.t is
supetior ot infenior 10 the China-grass, femains one of the most im-
porant problems for the future t0 salve. Mr. Ridley, Dircctor of
the Botamic Gardens, Singapore, is entitled to speak aothomatively
on this point. In a recent paper of his that appesred in the * Stratls
Times,"” he says 1—

o There are tua distinct vaneties of Ramie or Chin1-grass, Beehmeria
pivea,in which the backs of the leaves are white, and Rhes, B, nivea
\afiety tenatissima, 1n which the backs of the lewves are green. The
Erglish and Native names ar€ often jumbled up, but it will be understood
that, \n these ngtes Rami 1s the white and Rhea the greendeaved form,
Now, Rhea fibre s alnays considered much inferior to Ramie, but it is
commoanly said that Rhea, which 13 a natune of tropical regions, would
probably be better for East Indian cultsvation than Ramie which is aid

eV U v --— absolutely be grown out of doors

onever, Rame grows remarhably

rom Sumatra, does not appear so
strong or healthy.

Why Mr. Ridley should bave given the Malay name to the
Chunese plant and translated the Assam name to the Malay plantis a
little difficult to understand  This much is certain (as already re-
marked) that it would be more 1n accord with the botanical histories
of the two plants to speak of China-grass and Rhea as synonymous
terms, denoting B. nivea, and to restnct the Malayan name Rams
to the plant of the Malay Archipelago. But I concur with Mr. Ridley
most willingly on one point, namely, the remarkable adaptability of
these plants to chmatic condiions  Contrary to all my preconcerved
notions 1 am free to admi Tmet with litle, mn the behaviour of
B. nivea, dunng my recent jnvestigations, that would justify the
conclusion that 1t cannot be successfully culuvated in certan portions
of tropical India, Indeed it seems to flournsh alike 1n moist sub-
tropical and dry warm temperate regions. But we have had no
suficient experience 1n Indm with the Malayan plant to autharse any
opinion being framed as to ifs behaviour and value as a fibre crop,
From the presumption that it is a native of the Malay 1t might be
assumed to be a tropical conduson of

the species, but both forms
manifest a kabl 1 i
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RAML It 1s probable that even i their wild states both plants are largely
-F"mas":.' perp d by root develop and raturally produced cuttings.
Conf wwith So much would this appear to be so that it has already been suggested
r"é;:"va'." that the tendency to form seed may be looked upon as an unfavour-
able p ion, viz., itability as a fibre-yielding plant to the

climatic conditions of the region of cultivation.

32, Japan and Formosan Plant.—Before leaving the sub-
ject of the probable habitat of this form I take this opportumty to
say that, in the Calcutta Herbarium there is a specimen of a form
said to have been collected at Yokohama in 1862. This was issued

Grognlesved | o the Herd, Hort. Bot. Petropolitani by Maximowloz. Itisin

The Chinese
not Malayan
Tiant.

my opinion B. nivea, Gard. . tenacissima, buts possibly entitled
to recognition as a sub-variety, It differs from the Malay stock by
the leaves being much smaller, and, while copiously covered with
hairs on the veins and reticulations, is sparsely coated with sivery
tomentum, {(Cenf with para. 27.) Could this be the orjgin of the

* cultivated plant spoken of by many authors in which the leaves are

green below? The base of the leaf 1s not at all cordate. The plant
is in fact practically intermediate between the Chinese and Malayan
form, DeCandolle says that according to Franchet & Savatier
(Lnum. Plant fap., 1, 439)—what 1s possibly the plant just men-
tioned—exists 1n Japan in cleanngs and hedges.” So again
Henry’s specimen from Formosa, which 1s stated to have been found
«wild,” is very much more Like the J:\panese than either the Chinese
or the Malayan plants.

It would thus scem probable that the cultivated fibre-yielding
plants may have been detived from three independent stocks, rit., the
Chinese, the Japanese (including the Formosan), and the Malayan,

CULTITATION OF RIIEA IN INDIA,

33. Having n the foregmng p1r1graphs a!lcmpxcd to bring to-
gether the more imp d with this plant,
from the botanical standpoint, 1t may now be desirable to set forth
some of the chief particulars that have been recently brought to light
regarding 1t as an Indian fibre crop. It may be taken for granted
that my botanical investigations have revcaled the fact that in India,
the Chinese, and not the Malayan, plant is at present being cultvated.
1n the Dictionary of Lconomic Products 1 have glready urged that
Leing 8 more tropical form, the Malapan plant would very possibly
B. 576-606.
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Review of Agneuitura) Information. {G. Watr) Bui‘l’ivca

{MERIA

be found better smted to India than the Chinese, 1 was not, howJ
ever, then aware that the Malsyan plant was not actually being grown
as a fibre crop in India, and my contention 1 that work was mainiy
that European planters who may contemplate an extended produc.
tion should experiment with both forms. It has often been stated

NPIAN
CULTIVATION

Cemparativo
VIYLIG of

that in Europe the clean fibre (China-grass) from China fetched a | both Fibres.
higher price than the corresponding fibre from India. This was by | “mferav

many supposed to be due to the fact that 1n India the plant culti.
vated (as Roxburgh and many subsequent wniters had afirmed) was
Beehimeria tenacissima and not B. nivea. We now Lnow,
that if the Chinese fibre is actually supenor to that obtained from

Chinasa

1
India, that fact must be accounted for by its being supposed that in P

Tndia the plant does not afford a fibre of the same quality as in China,
or that the Indian method of separating and cleaning the fibre is
deficient to that pursued in China. In consequence the question
of the comparative values of the two fibres 1s shifted from India
to the Malay Archipelago. The companies that have been announced
as established or very shortly to be established in the Malay woulq
do well to give this sbject their careful consideration, and the planters
in India who contemplate thea cultvation have also to solye an
important question, oiz, which form of the plant gves the best re.
turn in adaptation to local climatic and other conditions ?

34. Ishall now attempt to furnish o review of the available in.

rlor to the
Indan,

. . Whi,
formation on the subject of Rhea cultivation in India, In doing so 1"} KTve oo

shall first of all give a fairly complete statement (appmximnlcly in se-
quence of date of publication) under & paragraph of reference, of

all the more mmportant books, reports and newspaper arlicles thyy | Pu

1 v Bagt
ka2ucq
ihdia, ™

blleat)

R o
have sppeared and been consulted by me. This may serve the Conuited, "

purpose of enabling the reader who may so desire to venfy the gyate.
ments made and to discover whether heis i possession of informa.
tion not consulted by me. In the second place, I shall tale up each
province separately, and furmsh such particulars as scem of more
direct local interest.

I had hopesof bemng able to furnish a concluding chapter 1o thig

. Fin
seport that might have afforded the means of definite opinions beip, 'c’ro:;‘.ff,ﬂ'

formed as to the prospects financially of a venture in rhea ctluvation
But I have failed absalutely m this expectation. 1have been ungpl,
to obtain trustworthy data on such all important points s cog of

R. 172213,
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Conf, welth
paras 12,
25 (for
Botanieal).

production, yield, prices likely to'be realized, etc., etc., and therefore to
advance personal opinions on the subject of the probable margin of
profit, in the]absence of definite particulars, seemed to me undesirable.

35. Rhea cultivation is nowhere pursmed in India in more than

plots of a few yards in length and breadth, adjoining the home-
steads, It receives in such limited cultivation a much larger amount
of manure and is more carefully supervised than would be possible
with o field crop. The yield varies according to the extent of
manure and supervision and 50 widely that the returns given by one
cultivator bear no possible relation to those of another. The fibreis
hardly a commercial prodnct. Itis grownasa rule by the actual
consumer who can with difficulty beinduced to put down more tham
be requires, The price offered has so far failed to tempt an extended
cultivation and the labour of separating and of cleaning the fibre have
made it very unpopular,

36. References.—Voyage of Fohn Huyghen van Linscholen to the
East Indies, 1596—passage on * Herbe Bengalen ™ whick
appears to probably vefer tothis fibre (Ed. by Burnell, Isele
and Yulé), Vol. 1,96 Marsden, Higtory of Sumatra, p. 75
Roxburgh, Ob it on Substitutes for Hemp and Flax,
6975, also letter to Fames Money, Esq. Secretary, Board of
Trade, Calcutta, Mar. 23nd, 1809, Crawford, Hist. Ind-
Archip, (18:0), In 442: Buchanan-Hamilton, Statistical
Account, Dinajpur (1833), 194, 198, 201 ; Fenkins, Trans.
AgrieHorti Soc. Ind.(1833h Vol. II, 206 ; Burney,l. ¢. Vol.
1L, (1835) pp. 10-23, also pp. 137-8: Robinson, Descript.
Account of Assam (1841), 67, 87: Fortune, Three Vears™
Wandsrings in the Northern Provinces of China, 53 Fi-
brous Materials of Assam and Chittagong—Sour, Agri.
Horti, Soc. Ind. (1848), V1., 18185 ; Macgowan—Sour. Agri~
Hort Soc. Jud., (1848}, Vol. VI, pp. 20919 Faleaner on
Specimens Collected by Macgoman, l.c Vil., 18-19; Hooker
(Sir W, F.), Fournal of Botany (1849) Vol 1., 85, 1592 alse
(:852), Vol. Il 313-315, FL VIlL.: Paston, Magasine of
Botany (1849), Vol. XV, 319: Royle, Rheo Fibre of Assam
and the True Chinesesgrass of China, Fourn. Soc. Aris
oth Dec. (1853), Vol. Il , pp. 60-61 ; Rhea Fibret of Assam
Four. Agri -Florti, Sor. Ind. U1854), Froc. Vol. Vil, pp. 70-
292 also Fibrous Plantsof India, pp. 345°364: Rhea in
“Caleutta Review” XXI (1854), 347 ; Samuel Gregion, I.P.,
on Rhea in  Calcutta Review”” XXULa (1858) 334, 349-525
Rhea in Astam, Fourn. AgrisHorti. Soe, Ind. (1854), VIIL,

155°60; Mason's Durma and Its People, 519 & 775,777
B. 576-600.
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Birdwaod, Bombay Products (1862), p. 318. Squier, Tropi. cml?{ex_
cal Fibres (1863), 55-36: Kung (Str George), Journ. Agrie TION:
Horii. Soc. Ind., Vol. I.(n.s 1869), qo0-11, Note by Sece| yytevature
retary, Agri.Hortr. Soc. Ind., Vol L (1. s. 1869), Proc. 1gth | PLRheRs

May, pp. xxciii-sxx; Lelters, Papers or Memorandum on
Rhea Cultrration in India by Blechynden, Montgomery, Paske,
Bonavia, Brandis, Sandys, etc., in Proceedings, Home Dept.,
Goct. of India, Oct 16'h, 1869, 11th Fan. 1870+ 5th Feb.
1870, ju8t Dec. 1870 26th Fan. 18715 and 11th Feb 18713
Report, Bengal Chamber of Commerce, joth Apl. 1874, pp. bg-
92 (Revsezws the Action of Govt. of India in Offering Rewards
for Machinery), De Malartic, Fourn d'dgric. Pratique, Vol.
II, No, 31, Scemunn's Sourn. Rotany, Vol. X (1872), 286
Dalton, Ethnology of Bengal, p 20. Forbes Watson, Indian
Industrial Survey, List of Products, 130 ; De la Rogue, Four.
d’Agrie. Pratique, No. 29 : Fameson, Notes on Cultivation of
Cinchona and Rhes tn India—Bot. Soc, Edinb.; Drury,
Useful Plants of India, Hetm Chunder Kery, Repori on
Cultiv of and Trade in Futesn Bengal, pp.4-6; Brandis,
Foygst Flova, g0z s Ballon, Nat Hist. Plants, Vol. I, 503 :
Roxburgh, Flora Indica (Ed.C B. Clarke), 656 ; The Ramie,
Theoplle Mprman , Forbes Watson, Report on Preparation
and Use of Rhes; Guide Saidapet Expt, Farm, Madras;
Gassticer, Sahavanpur, NoW. P, 1, 173; Report, Agri-
Dept , NoW. Py 1877478, p. 16 : Report, Royal Bot. Gardens,
Caloutta, 187778, p. 3. ond 1878-79, p.2; Christy, “ New
Commercral Plants” No 6, p. 38: Rice, Mysove and Coorg
Gaz, IIl., 46-¢7. Proceedings, Govt of India, Rew.& Agri
Dept, Nos 13-220f 1879, “Indian Forester, IV, (1079),
2. 16667 . Report of Commuttee Appointed to Test Rhea Fibre.
extracting Machines, 1879, Vilmorin, Bon Fardinier, I,
700, Vetsllart, Etudes sur les Fibres Vegetables Teatsles,
2 99, pl 2. Preparation of Rhea in Bhagulpur, Four.
Agri~Hort Soc. Ind (1880), Vol. VI, ryo-7. Note on
Growth and Prepavation of Rhea by Messvs. Burrows, Thom.
son & Mylne (1881), Gamble, Man. Tembers, 314, De-
Candolle, Origin Cultivated Plants (French Ed. 1882), Eng-
Yish Fdition, 1834, pp. 14648, Alksnson, Himalayan Districts,
K., §79-83 . Forbes Watson, Lecture delivered before Socsety of
Arts, 12th Dec. 1883 : Carding & Bleaching of Ramie,« Scienti.
Jic American,” Fune 16th, 1883, * The Paper-makers' onthly
Journaly* rsth May. 1833; “Troprcal Agriculburist)”
Fan. tst and FJune 1st, 1883, “ Indsan Forester,” IX. 274 ;
X, 8289, XL, 73: XIl, q15. XIV., 269; Mason's Burma
and Its People (Ed. Theobald), p. 365: Kangra Gossiteer,

159:60 ; Spou’s Encyl. L, g31-31. Les drties Textiles, Culture
B, 172-213.
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oA, et Utilisation Industrielle (Société de Credst AU Industrie
TION: an Commerce eb aux Travaux publics) 1884; Lisboa, Useful
Literature Plants of Bombay, 234 ; ** Madvas Mail" Fan, 1884; Cogs.
of Rhea. well, Rheea, Four. Agvi-Hort. Soc. Ind. (:886), Vul. VIL,

(.5, 97-114 (@ Review of Previous Information from 1809

t0 1882): Rhea Fibre Machines (Siv Waller de Sousa’s) l.c.,

pp. 184-87; M. Samuel Fenkins on Rhes, L ¢o pp. 307~

24 Blechynden, L. c. 355 Buck, (Sir E. C) Note on Rhea

Cultivation in India, Report, Agri. Dept., Assam, 1885, p. 21 ;

Hadras Manual of Admsnistration, Vol. I, 3r3; Proceedings,
1u3ie D..

RN £o Aewl Tons, Ala va Afay 200K . Docoys

Romie Cultrvation in Spain, Fourn. Sve. of Aris, May a7th,
18874 9. 715 5 * Indian Agriculturist)’ Fuly 21st, 1888 18¢th
Aug. 1888; olso 8th and agth Sept. 1888 ;  Kew Bulletin,”
SFune 1888, pp. 145-149: Nov, pp. 273-280 : Decy pp. 297-98 2
Report on Indian Fibres and Fibrous Substances by Cross,
Bevan, King and Watt, pp. 9, 24: Report, Bengal Agri,
Dept, 1888, ar; Ferguson, All about Aloe and Ramie Fibres
(reprint from “ Kew Bulletin®); Fourn. Soc. of Arts
Fan. 25th, 1880, pp. 159-60 ; alsa 8t Feb., pp. 209-11: “ Kew
Bulletin” Nov. 1839, pp. 268-278. also Dec., pp. 284-87:
AMonograph Fibrous Manufu Panjad, by W. H.Gee, p. 19
Rhes and Allied Rhea Fibres by Watt, Select.  Records,
Govte of India, 1888-8a, pp. 283-322: * Tropical Agri-
culturist” May r1st, 188p: Alex. Hosie, H. B. M/'s Cons
sulate at Weénchow—Report on Cultivation of B. nivea in
China{see Agri=Hort, Soc. Indy Vol IX , n.s, 1801), pp. 1161
Charles Richards Dodge, Dept. of Agri. U. 5. A, Report
Iof 1890, pp.32-39: also pp. 75963 ** Kew Bulleti
17475 1891, p. 250; Watt, Rhea and China-grassin Dict.
Econ. Prods of India, pp. 444-84 : “ Kew Bulletin" 1892
pp. 3046, Charles Richards Dodge, Ramit Mochine Trials at
New Orleans, U, S. A Dept. Agri, Report 99 of 1892, pp. 347+
9547 (also reprinted in Fourn, AgrieHorti. Soc. Ind., Vol
IX., 181-92, Agricultural Report of U. S. A., Depl.of Agri,
pp. 57176 Walt, * The Agricultural Ledger™ No. 6 of 1824
(Reviews History of Govl.of India veward for Rhea Fibres
extracting Machines); Ramie Indusiry of France, Journ.
Soc. of Arts, Nov. 16th, 1804, p. 946 ; Rhea Fitre from Field
to Loom, Enropesn Mail,” Dec. 36th, 18045 Chas. Richards
Dodge, Report Cullis of Ramic, U. S. Dept. Agris Report
No.7 (1895), * Textile Mercury,” 20th Apl, 8tk Fune, gth
Nov, 18535 ; Morris, Lecture before Society of Arts Journ.,
Vol. XLIIL (4th Oct. 1895) pp. 9025 Revioal of Remiv
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Industry,* Board of Trade Faurnal,” 1895 : Leedham, ** Agri-| pENGAL
cultural Gosette, New South Wales," Apl. 195: Indien| CYLTIVA-
Textile Fournal,” Mar. z2and. Now, 1sth, Dec. 16th, 1895; 3
 The Economist,” Fuly a7th, 1895 (Reviews Action taken by
U. S. Gout ); Paper Trade Revtew, Mar. 29th, 1895 “Textsle
Mercury,” v1th and a5th Fan, 1896; Leng (Siv Fohn)
“ Dundee Aduertiser,” 13th and 15th Apl. 18965 “ British
Trade Fournaly 152 May 1896, * Produce World," 8th May
1896 ; “ The Planter,”” Fune 15th, 1896 : The * Pionter,” Fuly
13t, also Aug. 12th, 1896, % Indian and Eastern Enginter,
Suly rith, and Sepl. 12th, 1896, “Indian Agriculturist,”
Rhea in Assam, Apl 1st, Sept. 1st, and Nov. 2nd, 1896,
“The Pioneer)” and July and (Barraclongh's lettes), roth
Dee, 1896 : ** Planting Opimon,” Aug. 15th, Sept. a6th,
Oct 24th, Nov 7thy Dec. 5th and Igth, 1896 “The Daily
Post,” Nov. 18th, 1896: Annual Report, Govt. Gardens,
Mysore, 189506, p. 12 ; * Kew Bulletin,” 1896, p 229, « The
Spectator,”’ Fan, 2nd, 1897, * Textsle Mereury,” 22tk May,
18gy: “The Englishman,” 13th Feb. 1897; “Times of
India,” Feb. 20th, 1897, * British North Borneo Herald,”
Mav, 1st, 1897, Barraclough, Fourn, Soc Arts, Apl. 2nd,
1897, pp. 425-40; “Produce World,” Apl. 2nd, 1897 :
« Phaymaceutical Fournal,” May rst, 1897, Ridley, in
“ Styaits Times” (veprinted in *“ Indian Planters' Gasette,”
May &th, 1897); “ Indian Daily News,” 27th May 1897 ;
M Indian Forester,” XXIII, May, pp. 16062, Ftine, pp. 208-14 ;
4 The Planter,” Fune 5th, 1897, * Capital,™ Fune sth,
1897 ; Cross{Cantor Lecturesy Fourn. Soc Arts, Fune rfth,
1897, p. 687, Boyd, Ramie (Behmeria mvea). The China-
prass in “Queensland Agricultural Journal,” Nov. 1st,
1897, pp. 391-93; " Plantiug Opsmon,” Nov. 6th, 1897,
b 629-32 ; Monahan, Note on Rhea Cultivation in Assam,
£p. 1-8. Charles Rickards Lodge, Useful Fibre Plants of the
World (besng Report No. g, U. S. Dept Agri), pp. 8591,
Cameron, S dent, Mysore Go #t  Botanic
Gardens, Memorandum on Rheasfibve Flant, Ramie Cultiva-
tion, “Qusenstand Agricultural Fournal,” 12t Fan, 10t
Feb, 1898.  Produce World™ (Ramse sn Malaya), Fan, th,
1898 ; ** Tropical Agricultursst,” Feb. 1st, 1898 ; Ramne cul.
tsvation n Perat, L Wray, 1808
CULTIVATION IN BENGAL. BENGAL,
37. History,—1 have already stated that the first authentic record | First Men.
of the cultivation of this plant in Bengal occurs in Dr, Buchanan. ml’?':-ecﬁgﬂ:'
Hz}mlllon‘a s.'.zmh':a{ Account of Dinajpur. That work 1as Hamiiton.
originally wnitten some time between 1807 and 1811, The Government

R. 1r7z-213.
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nivea. Discovery by Dr. Buchanan-Hamilton,
BENGAL a ingui fenti k v
cubEeAL had deputed that distinguished scientific anthor to make a survey of

Bengal. During the years ioned he pleted his expl
tions and wrote reports an— )

“Dinajpur, Rungpur, Puraniya, Bhagulpur, Behar and the City of
Patna, Shahabad and Gorakhpur. Upon each of the districts he sub-
mitted a vol: report, panied with istical tables, maps
and drawings, and whete an opportutity was afforded him of collecting
it, with collateral information illustrative of the people, or of the geogra-
phy and natural history of the neighbouring countries? * The original
records, occupying twenty-five folio volumes in manuseript, were trans.
mitted by the Indian Government to the Honourable Court of Directors
2 copy of the whole having been previously made, and deposited in the
Office of the Chief Secretary in Calcutta™ It is matter of surprise
and regret, that these valuable documents were not given to the public
when stamped with the interest of oniginality and immediate applie
cability to the actual circumstance of the districts.”

The above passages have been abstracted from Captain dJ. D,
Herbert's preface to the volume on Dinajpur (published, Baptist
Mission Press, Calcutta, 1833) which he undertook to issue in
connection with the journal he edited— Gleanings i Science. Butag
no other volumes subsequently appeared, it may be assumed that by
far the major portion of Buchanan-Hamilton's great work has been
entirely lost,

This digression from the direct history of rhea cultivation in
Bengal has been thought desirable in order to convey to the reader,
who may not have the privilege of lting the Stasishical Account
of Dinajpur, some conception of its value and the degree of impor-
tance that must of necessity be attached to every wordin the passages,
devoted to the deseniption of this fibre. Had it been possible to
consult Buchanan-Hamilton’s account of Rungpur and Bhagulpur
there scems little doubt much addtionsl light might have been
thrown upon the early history of this Bengal crop.

38. In passing 1 may mention thst through the great iberality
and kindness of 8lp George Birdwood, K.08.l, I was presented
some fow years sgo with a ipt yolume of coloured illustrati
of Bengal plants, The only date upon the volume is that shown on
an index, namely, June 1783, Dut the scientific names of the plaats

are, itis believed, in the handwating of Dr, Buchanan-Hamilton
and the vernaculsr names are those given to the same plants at the

B, 576-606,
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present day in Bengal only that they are wntten 1n Hindi character
— hat curious Whether the drawings are
Dr. Hamilton’s own or those of some still more ancient botanist
which he had simply nawed, cannot now be determined ; but it may
be added that, while many of the plants described 1n the Statistical
Account of Dinajpur appear in the volume, there is no illustration
of the plant which he calls Ustica nivea, 1i/d. The date on
the index (19 years prior to 18c7) would of course render that an
improbability in any case, but if the ipt and drawings prepared
during his survey of North and Central Bengal could be now pro-
cured, much light would very possibly be thrown on this somewhat
obscure subject.

39. Buchanan-Wamilton’s Description.—On page 194 of
“ Dinajpur” the following passage occurs:—

« Kankhura~This is a species of Urtica, and perhaps the nivea of
Willdenow. I bave seen it nowhere else except in this district. It 3s a
woody plant, and its bark 15 frequently used by fishermen to make s
kind of hemp, of which they form the ropes for their nets, and all the
ropes used for tracking boats are made of this material. It is propa.
gated by slips from the roots, which are planted out in the beginning
of the rainy season. Thereare no fields of this plant, but many gardens
have a few beds. The leaves are used as a green, but are very indifferent,
and fresh shoots are cut and steeped in water to procure the fibres of the
bark. Itisa perenmal plant.”

‘Then again under hus chapter on Agriculture——Section 3.—Planis
grown for producing thread or cordage, Dr. Buchanan-Hamilton
gives the area in Dinajpur devoted to the four chief fibres as
follows i—

1. Pat, Corchorts capsulaﬁs P . . E:ghu 40,000

“2. Cotton . . . . . » 25000

“3 Son, Crotalaria j Juncea . . . . » 14,000

4 Kankhura, Urtica tivea - . . » 1,000

Totar . Bighas 8o,000
—

There are two pomts in the above passages that may be specially
noticed : Dr. Buchanan-Hamillon says he had seen it nowhere else
except in Dinajpur. The shoots were steeped in water to procure
the fibre. Both these statements, it will be seen below, are at variance

ORIGINAL
DISCOVERY.

Buchanan-
Hamilton's
Specimens.
Conf, with
paras, 93

and 44
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had deputed that distinguished scientific author to make a survey of
Bengal. During the years mentioned he completed his explora-
tions and wrote reports on— )

“ Dinajpur, Rungpur, Puraniya, Bhagulpur, Behar and the City of
Patna, Shahabad and Gorakhpur, Upon each of the districta he sub.
mitted a vo! report, with istical tables, maps
and drawings, and where an opportunity was afforded him of collecting
ity with collateral information illustrative of the people, or of the geogra-
phy and natural history of the neighbouring tountries” *The original
records, occupying twenty-five folio volumes in manuscript, were trans.
mitted by the Indian Government to the Honourable Court of Directors
a copy of the whole having been previously made, and deposited in the
Office of the Chief Secretary in Caleutta” It is matter of surprise
and regret, that these valuable documents were not given to the public
when stamped with Lhe interest of originality and immediate appli-
cability to the actual circamstance of the districts,”

The above passages have been ebstracted from Captaln J. D,
Herbert’s preface to the volame on Dingjpur (published, Baptist
Mission Press, Calcutta, 1833) which he undertook to issue in
connection with the journal he edited— Gleanings in Science. But as
no other volumes g d, it may be d that by
far the major portion of Buchanan-HamIltun s great work has been
entirely lost,

This digression from the direct history of rhea cultivation in
Bengat has been thought desirable in order to convey to the reader,
who may not have the privilege of lting the Statistical Account
of Dinajpur, some conception of its value and the degree of impor-
tance that must of necessity be attached 10 every wordin the passages,
devoted to the description of this fibre, Had it been possible to
consult Buchanan-Hamilton's account of Rungpar and Bhagulpur
there scems little doubt much additional light might have been
thrown upan the carly history of this Bengsl ctop.

38. In passing T may mention that through the grest liberality
and kindness of 8lp George Birdwood, K.0.8.1,, 1 was presented
some few years ago with a manuscript volame of colonred illustrations
of Bengal plants. The only date upon the volume 1s that shown on
an index, namely, June 1758, Dut the scientific names of the plants
are, 1tis behieved, in the handwriting of Dr, Buchanan-Hamilton

and the vernacular names ate those given 1o the same plants at the

sd
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nivea.

present day in Bengal only that they are written in Hindi character
—2 hat curious ci Whether the drawings are
De. Hamillon’s own or those of some still more ancrent botanist
which he had simply named, cannot now be determined ; but it may
be added that, while many of the plants descnibed in the Statistical
Aceount of Dinajpur appear in the volume, there is no illustration
of the plant which he calls Urtica nivea, Pilld. The date on
the index (19 years prior to 18c7) would of course render that an
improbability i any case, but if the manuscript and drawings prepared
during his survey of North and Central Bengal could be now pro-
cured, much light would very possibly be thrown on this somewhat
obscure subject,

39. Buchanan-Iamiiton’s Description.—~On page 194 of
* Dinajpur" the following passage occurs:—

o Kankhura~This is a species of Urtica, and perhaps the nivea of
Wiltdenow. I have seen it nowhere else except int this district. it is 2
woody plant, and its bark 1s frequently used by fishermen to make a
kind of hemp, of which they form the ropes for their nets, and all the
ropes used for tracking boats are made of this material. 1t is propa-
gated by slips from the roots, which are planted out in the beginning
of the rajny season, Thereare no fields of this plant, but many gardens
havea few beds. The leaves are used as a green, but are very indifferent,
and fresh shoots are eut and steeped in water to procure the fibres of the
bark. Itisa perennial plant.”

Then again under s chapter on Agriculture— Seetion 3.—Plants
grown Jor productng hread or cordage, Dr. Buchanan-Hamiiton
gwes the area in Diajpur devoted to the four chief fibres as
follows t—

# 1. Pat, Corchorus ::psulan's . . . « Bighas 40,000

*2, Cotton . . . . . e o 25000

“3. Son, Crotalana j ;uncea . . . . w 14,000

4. Kankhura, Urtica givea , - . « » 1,000

Torar . Bighas 80,000
——

‘There are two points in the above passages that may be specialty
noticed: Dr. Buchanan-Hamilton says he had seen it nowhere else
except in Dinajpur. The shoots were steeped in water to procure
the fibre.  Both these statements, it will be seen below, are at variance
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had deputed that distinguished scientific author to make a survey of
Bengal, During the years mentioned he completed his explora-
tions and wrote reports on—

“Dinajpur, Rungpur, Puraniya, Bhagulpur, Behar and the City of
Patna, Shahabad and Gorakhpur. Upon each of the districts he sub-
mitted a volumi report, panied with istical tables, maps
and drawings, and where an opportunity was aforded him of collecting
it, with collateral information illustrative of the people, or of the geogra-
phy and natural history of the neighbouring countries.” * The original
records, occupying twenty-five folio volumes in manuscript, were trans.
mitted by the Indizn Government to the Honourable Court of Directors
a copy of the whole having been previously made, and deposited in the
Office of the Chief Secretary in Calcutta” ¢ It is matter of surprise
and regret, that these valuable documents were not given to the public
when stamped with the interest of originality and immediate applis
cability to the actual circamstance of the disteicts.”

The above passages have been abstracted from Captain J, D,
Herbert’s preface to the volume on Dinajpur (published, DBaptist
Mission Press, Caleutta, 1833) which he undertook to issue in
connection with the yournal he edited— Gleansngs su Science. DButas
no other volumes subsequently apr d, it may be 1 that by
far the major poruon of Buchanan-Hamilton's great work has been
entirely lost.

This digression from the direct history of rhea cultivation in
Bengal has been thought desirable in order to convey to the reader,
who may not have the privilege of Mting the Statistical Account
of Dinajpur, some cotception of its value and the degree of impor-
tance that must of necessity be attached to every word in the passages,
devoted to the description of this fibre, Had it been possible to
consult Buchanan-Hamllton’s account of Rungpur and Bhagulpur
there scems little doubt much additional light might have been
thrown upon the eatly hustory of this Bengal crop.

38, In pasung I may menuon that through the great Lberality
and lindness of &ir George Birdwood, K.0.8.0, 1 was presented
some few years ago with a manuscript volume of coloured illustrations
of Bengal plants.  The only date upon the volume is that shown on
an indesx, namely, June 1758, Dut the scientific names of the plants
are, it is beliesed, in the handwriting of Dr. Buchanan-Hamllton

and the vernacular names are those given ta the same plantsat the
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Explorations in Dinajpur. (G. Watt) nivea.
41, Districts in tchich Rhea is not Cultivated.—But to | DINAJFUR,

teturn to the subject of the cultivation of %amdura in Dinajpur,
Dr. Buchanan-Hamilton's statement has been repeated by all sub-
sequent writers, and I Tegret to say so far distorted by many, as to be
spoken of ulumately as an abundant wild plant, extensively culi-
vated in the district in question.

On the Government of Indiz directing that I should conduct a
personal tour of exploration through the chief distuicts of Bengal and
Assam, in which fantera or rhea cultivation was pursued, I add d
a circular letter to the Collectors of the distncts in which I thought
it very possible the crop mught be found. My object was, if possible,
to obtaina kst of the willages that I might visitin order to study
its cultivation. I was much surpnsed when I obtaned the reply
from Dinajpur that kaméura was practically not grown anywhere
in that district. Inthe under-mentioned districts of Bengal rhea
or kankurais not cultivated by the people : Burdwan, Chutagong,
Dacca, Howrah, Hughl, Jessore, Maldah, Midnapur, Murshidabad,
Mymensingh, Nadat, Pubna, Purnea, Rajshahi, and Tippera.

Districts in which Rhea 13 Cultivated.
42. Dingjpur.—I vistted Dinajpur and made extensive explora-
. tions by marching on foot day after day, through the more important
agricultural tracts of the distnct. I nowhere came across either a
cultivator who could be said to have had a personal knowledge of the
kankura plant, nor could I discover a plot of land under the crop,
until I had reached the most northern and eastern portions of
the district at Birganj, Joygan) and Nawabganj—on the borders of
Rungpur and Bogra districts.  On one occaston I was informed by
the Collector that he had obtained word~oi what appeared to be the
plant in the Southern part of the distnct and of its exisung ina
wild state.  Before leaving Dinajpur Iaccordingly took an opportunity
of making a special march of 39 miles from Akkelpurto Sonar and
Patintola in order to see this reputed wild 2ankura. But on armyal
1 was grievously disappointed on being taken to a small deserted
field and runed village site, lying between extensive jute tracts, ia
order to be shown a few plants of Hibiscus Abelmoschus, which
the owner called kantura, These were certanly mot wild though
they were not exactly cultivated, but the fibre, I was assured, was

regularly made from the stems and used for fishing hines.
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Bm’gl‘;ﬁi‘?l" Districts in which Rhea is Cultivated.
cori iV iMion On another oceasion I marched from the saddar station of
areh, Dinajpur to Joyganj and Gopalpur through a rich ferule country,
T;:g D every village for considerable distances off the main xuad bemg
Tracts. carefully examined for, and the culti
their knowledge of #ankura. A portion of thxs long and somewhat
tedious march of five days’ duration was through the wild scrubby
jungles that now represent the once tiger-infested forest of which
2anih Dr. Buchanan-Hamilton has so much to say. No hetter oppot~
285,305 tunity could have been afforded me of testing the question whether
107, the plant existed in a wild state in Dinajpur, The tall trees that
once founshed have disappeared, but bushes some six to fifteen or
twenty feet in heizht cover the tract end would afford the shade
that rhea 13 universally said to seek, while the soil is a sandy loam
on which one would have expected to find the plant. These uncul-
tivated expanses were explored with the utmost care, but no trace of
Beehmeria nivea could be found.
Experiment 43. At Joyganj I was informed the late Rajah Syama Sankar
Culttvation. | Roy, Bahadur, was induced some fourteen yearsago to experiment
with the cultivation of thea. He lad out several plots of high land,
in the aggregate coming to something hike 6oo acres, and placed
Mr. Gowv Smithin charge of the plantation. Great difficulty was
experienced in procunng stock. Flants could not be obtained in the
Dinajpur district and the cultivators in Kaunia in Rungpur de-
manded such high prices that roots had ulumately tobe procured from
the Calcuttz and Saharanpur Botanic Gardens. No particulars had
been preserved in the Rajah’s Office of the results obtained, and the
present owners of the estate could, therefore, afford me no definite
information except that the plants grew remarkably well and gave
w.um:- . .
poig0ee three and sometimes four cuttings of stems a year.  The experiment
aldnotPay.| had to be abandoned as the price offered for the ribbons of bark was

Plarnt has
Bot Sarvived
tn ihe
Jungles.
Conf, with

1

not equal to actual cost of production, and also because no machine
had been found thst could economically separate and clean the fibre.
1 personally inspected one of the plots of land used in this experi-
ment, tis., at Joygenj itself. It wason the bank of the rives, but
shove inundation level. It has not since been cultivated but,
\hough 1looked everywhere, Teould nather ind on the ne'v!ccv.ed

nor in the neighbouring jungles, any trace of Beethmeria
nlvca. On mentioning lhu factto my friend Babu Pran Sankar
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floy Chandhurle, part owner of the estates and brother of the late | runcpUR.
Rajah, he said he could show me one plant that had survived in &
neglected corner of his flower garden. This I examined and found
fypical Beehmeria nivea, but I venture to think that the entire dis-
appearance of many thousand soots 1n fourteen years, fully disposes
of the report of the plant being & native of this part of Bengal.

44. Migration of the Plant.—Ilere then we have another of | Isnot Wild.
the many perplesities that beset the study of rhea cultwation in | Sonf el
India. The plant 1s certamly not wild and practically is not even | 33: 337220+
cnltivated in Dinajpur. How are we then to account for the abandon-
ment of the 1,000 bighas which Dr. Buchanan-Hamilton blished A‘b“dmd'
asthe area under the crop it 18077 The cultivation of the CIOP | Conf. witn
must either have been entirely & d, or the area assigned to] Per9%
the district dening the beginning of the century must have embraced a
considerable portion of what is at present designated Rungpur. The
latter explanation may possibly be the correct one, but I am assured
by the Collectors of both districts that there are no records to show
any such re-arrangements.  On the other hand, there seems no doubt
thata change has come over the district of Dinajpur since the date Revelution
of Buchanan-Hamilton’s explorations, and of so revolutionary & Azineire
nature that it would be no great stretch of 1magination to suppose the | ¢f Dinajpur,
crop to have been swept away by the modern wave of populanty for
jute cultivation, Of one pont we may feel certain as indicative of
change, riz , that whereas Buchanan-Hamllton found the kankara
nowhere else except in Dinajpur, its cultivation has extended North
and East into Rungpur, Jalpaigun and Bogra

But, when it 1s recollected that there has been considerable con-
fusion 1n the botaneal 1dentification of the plant, and that the suppo-
sition has had to be accepted that so accurate a botanist as Roxburgh
may have failed to recognise the isolation of the Sumatran from the
Chinese (and Rungpur) plant, the suggestion naturally occurs, is
there any very strong evidence to show that the plant grown in Rung-
pur to-day is botamcally the same as that found by Buchanan-Hamll- Was
ton in Dinajpur at the beginning of the century? But let me add, ,{“g’,‘""‘:',ﬁ’r
Roxburgh never speaks of the plant as having been supphed to him alt?
from Dinajpur but from Rungpur®—the districtn which Dr. Campbell

* Consult foot-note to para. 22,
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an}:x?uﬂ Districts in which Rhea is Cultivated,
oMoy  Subsequently found it being culuvated—and Hamilton's specimen in
the Edinburgh Herbarium would appear to have been obtained from
Goalpara. Goalpara, not Dinajpur.  According to Mr, Monahan rhea is not culti-
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vated in Goalpara at the present time, 50 that here again we have &
further possible evidence of change.

45. Rungpur.—One of the most striking features of this district
is the extent of tobacco culuvation. Both Nicotiana Tabacum
and N, rustica are grown wherever the soil is a rich sandy loam
with water only a few feet below the surface. Wells are dug all
over the tobacco fields, and during certain stages in the crop hand
irrigation is daily pursued. Infact the water is thrown from the
wells so as not merely to supply moisture to the roots, but to wash
the dust off the leaves, The agricultural system pursued by these
cultivators is of a very high order, and it is not to be wondered 2t,
therefore, that the exports of cured tobacco leaf should be, as 1 was
mnformed, valued at over Rio,00,000. But a further circumstance
may be here mentioned; practically the whole exports are purchased
by Burmans who have settled in the district. The cultivators sell
their leaf on the field to tobacco curers who are all up-country traders
or Dalals and the latter sell to the Burman dealers. The leaf is
then sent to Burma to be made 1nto cigars. Only the tobacco of first
quality is bought by these dealers, so that the superionty of the
Rungpur leaf over that of the rest of Bengal has guen origin
to the distant industry of manufacturing cigars in Rangoon and
Moulmein, o large proportion of which returns to India again to meet
the growing demand for Burman cigars, In addition to tobacco
Rungpur also produces a large amount of ginger of a very fine
quality,

46. The Railway to Jatrapur may be said to cut the distnct
practically intwo and curiously enough on the one (the northern) side,
Nicotiana Tabacum is extensively grown, while, on the other,
N. rustica is very frequently met with, especially in all the low.lying
undulations of the soil. Rut wherever the red clay soil appears
tobacco culuvation at onee disappears.

Rhea scems 1o flourish exclusisely within the tobaceo-growing
portions of the district and the plant is most successfully grown
where the finer qualities of N, Tabacum are produced. Ihave

d thesc particulars of tobacco cultivation in ordes to
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pointedly draw attention to the fact that thea is by no means a plant
that can be produced on any soil of under careless and neglectiul
agriculwre. It demands the best soils; the land must be above
inandation, but possessed of free sub-soil mosture ; the fields have, fnnmlﬁ,'n,
moreover, to be manured and carefully tended. When such condie | Cany, witn
tions are forthcoming it usuriates, but without them itis a faflure. | h3e3as
My expenence points directly thercfore to localities and soils that AT
are swtable for tobacco as being very possibly sutable also for rhea.

Dr. Campbeil wrote of the culuvati of this plant in Rungpur in
1847. Hesays—

RUNGPUR,

Demandy
"\

+In the month of January last, when 1 was returning from the Bhootan | Dr. camp.
trontier through the district of Rungpur, my attention was sitracted by | %518 Expe-
small patches of green crop, culuvated, with much care, close to the villages [RBea Tataes,
along the banks of the Teesta River I had never seen the plant before, .‘_"’"I. wiey

in that part of the country it was an object of additional interest, It R
turned out to be the kankura, and 15 considered by the people to be a
species of hemp. It s cultivated with much care.”
Thus 40 years after the date of Buchanan-Hamilton's cxploration
shea cultivation had been fully established in Rungpur.
47. During my exploraions i the Rungpur district I visited so Extlorattony,

many thea-cultivating villages that a mere enumeration of these W‘"“;ﬁea by
would take up much space and serve no very useful purpose, Around '
the suburbs of Rungpur itself I found the plant grown here and
there, and the following villages may be specially mentioped ; Ram-
pura, Satgara, Lalbag, Barabar, Bororghat, Shabda, Shabdapuskerni,
and Shampur. A lutle further afield Ablihat, Burirhat, Thotaka (30
miles from the town of Rungpur). The willage of Kankurapara (in
the Kungaon sub-division) receives its name on account of the Ext
extent to which #ankura 1s cultivated. There were in that village tnul:}{;:;
when I visited 1t at least zo culvators, nome of whom belonged o e .
the fishing class. They grow the plant and sell the produce on the “sg,‘\’,:!m
field to the fishermen. The plots of land devoted by each cultivator .,,,,"‘:’;:ln.
to the crop approvimate to what might be called field cultivation, | *i% 3%
Kankura i this sub-division might in fact be regardedas a regular
agneultural crop, a state of affairs seen for the first time at Kankurg. K‘“‘g:.n‘
para, and rowhere else met with on the same scale n my soh.
sequent explorations in Bengal or Assam. At Hovnaram near Barg. ™
ban, culuvation on a fauly large scale was slso found, but the plan; Cat, ]
was reported to be hable to the attacks of & caterpillar that did much Congy i,

R. 172-213, Para 7y




42

The Agricultural Ledger,

BCEHMERIA
nivea.

Districts in which Rhen is Cultivated,

BENGAL
CDL'HVGAHON

Garo Hills,

Soll.
Cong selth
parars. 46,
50, 62, 35,
01, 111, 150,
113,187,

230,

Garden
Cultivation.
Conf. scith

paras, 7, 35,

9, 47, 49,
&3, 101, 103

BOGRA.
Loeal Name
Bund,
Rhea will not
Grow on Red
Clay.
Chillles ang

|
Sweet
Poustoes.

Huiberry
Leds.

injury. The cultivators were Kajbunsis who sold the produce to the
fishermen,

48, Crossing the Brahmaputra River to the corner of the Rungpur
distnict that hes just under the Garo Hills, the crop was met with at
many villages around Rohmari but, though the neighbouring extensive
flat jungles were explored and for some distance up the slopes of the
outer hills as well, no trace of mid Beehmeria nivea was met with,
nor had the people any knowledge of its being & wild plant.

49. Soit Required—~The villages mentoned will serve to in-
dicate that the greater part of Rungpur was visted, and it may be
added that the mle already laid down was confirmed on all hands,
namely, that wherever a sol of rich sandy loam occurred, there
kandura cultivauon was met with, With the exception of the local-
ities mentioned (in the Kurigaon snb-division), it was, however,
exclusively found in small plots around the homesteads and mainly
grown by the fishung class for thesr own use and not as an anicle
of trade.

so Dogra—Having explored the ftract of Rungpur and a

portion of Goslpara that skirts the foot of the Garo Hills, I recrossed
the Brahmapntra and entered the distnct of Bogra at Jumarbari and
marched to Modhupur, Mokamtola and thence to Bogra Station.
Having wsited many willages en rowse where rhea was being culti
vated (and which 18 here called dund) I nextexplored the nerghbour-
hood of Bogra itself and worked my way back agan to the river
at Nokhi'a, as T was assured the whole country on the other side of
the distriet (west and north toward the railway) had a red clay soil
and no thez culthaton. I was much struck witha change in the
agnculture of the slluvial tracts of this distnet. Tobacco had toa
large extent disappeared and 1ts place been taken by extensive fields
of Capsicum frutescens (chillies) and Ipomaa Batatas (the
sweet potato). I had never seen cuther of these gs field crops before
and was greatlly pleasca with the red chillies since they gavea
tright eflect to the otherwise monotonous scenmery. With the
disappeatance of 1obacco, rhea cultivation became scarce and of avery
indifferent quality. On neanng the border Line of the allavial and
red clay soils both crops were ultimately lost and their places taken by
the elerated narrow fields (or rather ridges) on which the mulberry is
celivared,
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51. The only point of additronal information learned in Bogra
regarding rhea was in connection with the cleaning of the fibre. The
samples of clean fibre shown to me were of a rich golden yellaw
colour. On enquining the reason I was informed that the dry fibre
after being stnpped from the stems 1s at once dipped into a boiling
solution of 4ald: (turmeric) fora few minutes. This was said to
soften the fibre very greatly and to thus assist in the cleaming
Pprocess,

s2. Jalpaiguri—Taking train from Kurigaon I proceeded to
Jalpaiguri, From there I skirted the Duars and marched to Falakata,
thence to Alipore and Kuch Behar, a distance of 84 mles. On that
toute many rhea-growing villages were visued and occasionally the
plant was found to recene the name of kurkund not kankura. Very
Iittle additional information was, however, obtstned. Everywhere it
was grown around the homesteads, On the banks of the Teesta
few, if any, fishermen’s house could be found without its small plot
of this plant, The road led through extensive jungle tracts, but
though constantly searched for, not a trace of B. nivea could be
found in a wild state. On one pccasion a culuvator told me that he
had seen it wildata certainvillage. A detour was at once made of
some miles off the route only to be once more disappointed, The
plant was B. platyphylla, which the cultivators assured me, though
now wild, had been grown on account of its fibre, and that the fibre,
while inferior to the Zankura, was a good one for fishing lines and
nets.

53. Kuch Behar and Bhutan,—The jungles that skirt the
foot of the Bhutan Hills were examned as far as time would admt,
but with the same result, B, nivea was not found wild, though n the
villages here and there, the usual small plots near the houses occurred.
In Kuch Behar a good deal of rhea was also met with, one or two fields
being within the town itself.  But the following statement occurs in
an official letter (No. 204, dated 2nd August 1870),“ A plant supposed
to be thea grows wmild in the hills of Darjeeling, Goalpara, and pro-
bably throughout the Duars of Bhutan, and can be propagated, it is
believed, to any estent.” Whatever may have been meant by the
above it was not rhea, at least I have no hesitation in saying so from
my personal exploralions of the greater portion of the regions men.
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tioned. 1 have never in all my ramblings, which have extended now
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for oser 25 years, come across a wild plant of B, nivea. But
Mr. Monahan ia his Note on Rhea Cultivation tn Assam says that the
plant is not met with at all in the Goalpara district, I have not
personally visited Goalpara, but there seems no sufficient reason for
thinking that it should not occur since it is cultivated in Kuch Behar
and Kamrup—on both sides of Goalpara. The distnbution of the
plant 15, however, very erratic, and 1t 1s probable Mr. Monahan may
be correct though the circumstance is certainly very peculiar,

54. Other Districts of Bengal—Bhagalpur is mentioned
by wniters on fhea, but I have not been able to visitatin connection with
this enquiry, Among the papers put up by Govemmcm in 1879-80
for the gud; of the Ci to ine and
report on the rhea fib tests al Sah i mention is
made of the district of Bhagalpur. Colonel H. H. Stansfield,
Private Secretary to His Honour the Lieutenant.Governor, wrote :—

« It may be of 1nterest to His Honour to know that the fibre has been
prepared many years ago at Bhagalpur by some families of the Dhanook
caste for the silk weavers there.”  So again it is stated by Messrs, Thomson
and Mylne (letter 20th September 1879): *The method for obtaining the
fibre practised by certain natves of Bhagalpur of the Dhanook caste, some
eight or ten years or stll further back, is generally as follons t—

«The site of the little factory 1s chosen, if posaible, near a stream of soft
water, as the process is onc of slow boiling or simmering, and beating In
combination with washing,

«The factory plant 1s an carthen or other pan or bailer, and two
notched boards such xs dhobies use.

«The work people, two men, two women, and two boys.

«The boiler is charged with water suflicient to cover the shoots pro-
posed to be dealt with, and to it is added about 10 chuttacks sujjee mates
(crude carbonate of soda) per maund of plant placed in the boer, the
whole is then allowed to simmer or boil slowly for 1} or two hours.

# The shoots are then taken by or handed to the pearest man with a
rnotched board before him, (the boards being placed near by o partially
in the water dhobre fashion) in such portions as can be held fiemly
betneen his two hands he continues to dash 1t against the board washing
it at the same time, thus cleaning each end slternately of the wood and
poctions of the bark and gum. The handful 13 then passed ontothe
second man with a similar board who beats and mashes jt in thesamenay
to free the filaments sull farther from gum and bark,

¥ Alter this it s taken by the Loys back to the boiler to be again
slowly boiled or simmered for about an hour. [t isthen again beaten and
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washed by the two men as before till the gum is removed, and the slll!Annrn.
filaments are Iree. LIS
“The two women now take charge of 1t to be dried, beaten and drawn Carded,

or carded tifl it 1s in the condition of the accompanying sample but much

whiter.
“ A maund of shoots per hour can thus be casily worked off, which,

iI'| Ona maung

Rlament is in the plant in the proportion of 2} per cent, will be ane reer of | RagiL? } an

Ebre fit for the spmning by the native hand method or for carding machine
if sent to Europe  If the percentage of filamentin the plant is aver H)
per cent., the outturn will be increased in proportion while no addition js

wade to the cost.

“By adding half the enginal quantity of sujjee mafee to hot water In
the boiler 1t may be used again afterwards, the water should Le changed v

(Jour. Agrs.-Hort Sec. Ind (n.s) VI, 172)
55. T have not been able 10 discover whether the fibre g g

hour cun
Llea rml.b'

Experime

: . 11 [¥r. T, gund
bemng cultivated in Bhagalpur, but Mr. T. 8andys in a letter 1o the n|

Bengal Government would seem to throw some doubt onthe accuracy
of the information.  ““I beg to state,” he says, “that I know nothing
of the Dhanook party, now said to have removed to Synthia.,” 11
then goes on to explam that ke obtained the stock of plants culllvated
by him from * Chownnghee, Purneah, Dinajpur and Rungpur,” So
far us my investigations go rhea does not occur in Purncal at all—y
rather it 15 not grown by the Natives—and it 13 only met with in 4
few villages in the extreme north corner of Dinajpur, that might
more properly be descnbed as  Rungpur.  But Mr. §apd e
expenence in the cultivation of the plantis in fall accord wiy all]
have written 2nd may be here quoted \—

“T have met with great reverses in the cultivation, the difficulties of
which I regard as secondary if not equal to those for the extraction of the
fitre. Nothing but the highest state of garden cultwation wil ansyer
Wil this pay? 1 think it wall, provided that an economic organised syston,
s pursuied from the planting of the cattings until the fibre 15 oven jn
cloth, or othernise. | cannot speak positively on this point, as it hay
not been worth my while to try it as yet on a proper scale.” “Rhe, from

the character of the plant must be grown on high lands in contrad;syn,
uon to submerged lands ™ c.

Mr. T. Sandys’ further remarks on the danger of white-ants are

well worthy of careful consideratton. e says—

s Ce
“ After harvest cuttings they (white-ants) attached the noody portions | Xepeesth

x
eTart To
of the stem, thus left exposed, and burroned downwards inside the Toots Fante

»!
R. 172-2 13, S40.35,
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completely honeycombing them of their pith, leaving nothing  but
the bark untouched. They eventually attacked all weaker plantsof all
ages” (Four.ley pp. 175-6)

In an official communication (No. 204, dated 2nd August 1870) it
stated, “ The Rhea plant is not indigenous to any part of this district,
It can, however, be grown everywhere with more or less cultivation.”

But with these statements of a more or less ancient cultivation
and of a use for the fibre in admixture with silk before one, it is difficult
to see how so careful an investig: as Dr. Bucha Hamilton
could have said that he had met with the plant in Dinajpur only.
We are, Iventureto think, forced to believe that the Bhagalpur
Industry may have been very recent, and perhaps only temporary, if
not instituted by Europeans. DBut as I have not visited Bhagalpur, I
must allos this somewhat conflicting statement to stand side by side °
until more definite particulars are forthcoming.

56. Sunderbands,~“ The Rhea plant is unknown here, except
1n Messrs, Morrell's estate in the Jessore postion.” ¢ Mr. Olarke,
Superintendent of the Botanc Gardens, feels pretty sure that the plant
is not 1o be found 1n the Sunderbands uu/d”  The above has been
taken from an official report daung back 10 1870. Personally I have
botamsed over a good portion of the Sunderbands (e g.. Khulna,
Backergunge and Noakhal)), and I certainly never came across the
plant, cither wild or under culuvation, The water-logged nature of
the sub-soil for a great part of the year would scem to render this
arca a most unlhely one for a future Rhea industry. I visited
Messrs. Morrell & Co.’s estate, but their present manager assuxcd me
the experiment had long since been abandoned.

57- T'atna.—The Commissioner wrote (No. 287, daled 61k
August 1870) b1t “the plant does not grow in any district of
Patna.  Any profitable culture is precluded by the geners) dryriess of
the soil and ansmtableness of the climate.””

g8, Orfesa,—The plant is stated to be unknown,

Iiecapitulation of Conclusions Regrding Rkea in Dengals

59. Haung thus briefly indicated the extent of my personal
investizations into the dankura districts of North Bengl, and given
a fow passages to show the practical absence from the other districts
and dwistons of the Province, 1 shall now endeavour to bring
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together a few of the morenstructne facts thus brought out, of & prac-
tica) natore, regarding the cultivation of theplant.  The following may
be admutted as fully substantiated :—

6o. Xs not Indigenous.—The plantis not a native of the districts
of North Bengal Its acclmatisation has not been carried to the
estent of the plant having found its way into the jungles as a weed,
From abandoned cultivations it is rapidly exterminated by the indi.
genous weeds. (Conf. with paras, 18, 23, 29, 43.)

61. Local Pecullarities,—Its restnictionas a fibre cropto certain
distniets of North Bengal, points to the existence in these of favour-
able conditions very possibly not present in the greater part of the
rest of the province. Dut 1ts profitable production as a commercial
fibre is not even possible within every part of the distncts where its
cultivation 15 pursued

62, Soil Required.—Ittequires 2 rich alluvial sol (a sandy loam)
and cannot be profitably grown on clayey soils, nor on nundated
tracts such as are suited for rice and jute.

63. Limited Cultivation.—But the fact that it is not universally
grown by the fishermen throughout India on the alluvial basins of all
rivers, points conclusively to the for other condi than
merely a rich soil of sandy loam, Even within Rungpur, which
may be regarded as the head-quarters of the Rhea production of
India, thete are large tracts to the south where the people admit
freely that the plant cannot be profitably cultivated, or where only a
very inferior fibre can be produced

64. Conditions of Cultivation.~It commands the finest lands;
a hiberal sub-soil moisture or extensive irngation; the greatest pos-
sible attention and protection from cattle; a ugh amount of manure H
and, while given all these conditons, the plant will produce an
abundant crop; the fibre is troublesome to separate and the erop
accordingly unpopular

65. Possible Lapansion.~—Rhea has to compete with tobacco,
“ ginger, capsicum, and other such highly profitable and convenient
crops, and the land suitable for its cultivation 1s already very largely
occupied and would be expensive. Unless, therefore, g great reduce
tion in cost of clearung the fibre or a much tigher price can be
secured for the article than at present, there would secm httle pros.

coNeLy.
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66 Probable Direction of Lxpansion.~The most hopeful
prospect of a future expansion may be said to lie within its present
area m North Bengal. The overflow might then be looked for to
rass east and north-east into the valley of Assam rather than to go to
the southern and south-western or south-eastern districts of Bengal.
In fact 1t would almost appear as if there had been a migration nonth-
east since the date of Buch Hamilfon’s expl n 1fo7.
Its suitability 10 the Rungpur and Jalpaiguri districts and to the
Duars woeld point, howener, to a possible expansion westwards to-
ward Tirhut. In other words, it would almest seem as if the Indian
Rhea cultivation might become distnbuted within the belt of districts
which, starting in the extreme east-north-cast in Lalbimpur and
passing through Sibsagar, Darrang, Nowgong, Kamrup, Goalpara,
Xuch Behar, Rungper, Jalpaiguri and the northern extremity of
Dinajpur, passes still west to Pumeah, Bhagalpur, Durbhanga,
Muzafferpur, Champaran, and possibly alsotoSaran. The sub-montane
character of this tract of country, skirting as it does the foot of the
Bhutan, Sikkim and Nepal Him4laya, may be at once admitied g8
very possibly possessing many physical and meteorological characters
in common It may be ssid to lie between 25° 30° and 27° north
latitude. DBut how far a western expansion may be possible the
future alone can reveal ; no difficulty would seem to exist agninst
an eastern distribution except perhaps the labour guestion which is g0
very serious in Assam.

Rungpur }es right in the centre of the rezion indicated, and, as
already stated, the crop was found to aiain its greatest perfection on
the north and the nonth-castern divisions of that district—the
porons that may be said 1o face castwards tosard the Brahmaputra

valley.

6);-. Southern Districts Unfatourable.~In Tegra the crop
cou'd alone be £aid to be impertant in the nothern and nesth-easérn
portions.  The clay, rice lands, to the routh and west, 17, thoee that
adjoin Dinajfur and the Rajchshi, were found to contaln ro Rhea,
Soin a like mwanrer in Dinajpur iteel{ only the most ponbern extremity
of the district, vz, that portion which adjoins Rungpur or penctrates
beiween Jalpaiguti and Purneah, could be 2aid 10 have Rhes
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68. Tegetation of Rthee Area.—It would very possibly detract
-from the prominence I desire to give to the fact that Rhea cultivation
is confined within the belt of sub- distncts ind d, were

ivea.

CONCLU-
SIONS.

110 attempt to furnish a full statement of the charactenstic features of
the vegetation of that country. Ishall therefore confine myself to a
few of the more sigmficant points that seem to me to be very possibly
due to the same causes that give a special adaptability for Rhea culii-
vation, After crossing the Ganges at Saraghat the visitor to North
Bengal would very possibly be at once struck with the rapid disappear-
ance of the distorted thorny trees of Jabul (Acacia arabica) that
are so very charactensuc of the southern distnicts of the Province. At
first they are seen only here and there until a pomnt that corresponds with
the middle of Dmajpur 1s reached when they practically disappear,
The Jabul belongs to the great Natural Osder of Leguminosz,
a group of plants that ocludes the vetches, peas and beans On
directng attention to the fields within the area of Rhea culuvation, 1t
will be seen that with the exception of Crotalaria juncea (Sann
Hemp) there are remarkably few leguminous crops. The people of
North Bengal zccordingly use a very much smaller amount of pulses
in their daily diet than do the people of the rest of Bengal  But they
make up for this defect by the consumption of & very much more
varied series of sags, or green vegetables As Buchanan-Hamilton
has told us, they eat the leaves of the Rhea plant nself, and, T
may add, they regard uts abortie flowering spikes as a great delicacy,
and these m point of flavour are said to resemble the cauliflower.

Every cultvator has what might be called a vegetable and fruit
garden—a state of affaws hardly met with in any other part of Indi,
And what 1s most significant these enclosures around the houses
contain an assemblage of plants peculiarand charactenstic to the rhea
area. Ishall mention the more striking examples of green vege-
tables by way of illustration and 1n order of abundance :—

. 1. Malva verticillata, Z. This mallow is unmversally grown
from Rungpur, Jalpaigun and Kuch Bebar to Upper Assam, 2nd
even finds aplace in the vegetable gardens of Europeans. It 15
known as Japha sag and the leares are eaten.

2. Chrysanthemum coronarium, Zsmn  This very elegant
yellow flowered Chrysanthemum s universally grown as & vege.

of the
Sub-montane
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Distributlon
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themum.

tsble. Botanists tell us 1t 15 2 natve of the Meduterranean region, bug
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every caltivator knows it by the name Jabfr. [ have never seen this
in any other part of India, and it is perhaps the most striking plant
of the region.

3 Rumez vesicarius, Linn. While this sorrel occurs here
and there very occasionally in gardens to the south of the region
indicsted, it is so very abundant and in such frequemt association
with the others, that 1t may be specially mentioned in this connection.
It is an extremely handsome plantand should find a place in orna-
mentsl {lower gardens even if its merits as a green vegetable do not
commend it to consideration.

4 Fagopyrum esculentum, Afoenck, This plant instead of
being grown for its seed (buckwheat) is raised asa vegetable, It
is most generally known as pkaphra and in Assam as deron,

5. Brassica (Sinapis) cuneifolia, Roxb. In nearly every one
of these vegetable gardens, specially in Assam, a species of
Brassica is grown asa vegetable. This has a rosette of ground
leaves generally of a dark blwish-green colour and with very broad
yellow mid-ribs and leaf stalks, When young it looks not unlike a
cabbage and 15, I presume, not very remote botanically from Chinese
cabbage Intimet shoots up a much-branched inflorescence toa
height of fourto six feet. This becomes dothed with numercus
sessile (stalkless) leaves  All parts are eaten, more especially the
young flowering shoots, with their delicate Jeaves

This plant seems to have escaped the consideration of economic
botanists and gardeners alike. It is one of the most significant and
clegant of vegetables and there are probably several casily recognis-
able forms. At all esents I found some with glaucous leaves covered
with & white waxy powder and others pale-green and devoid of the

waxy coating. It is generally known as JaitAat which might be
translated mustard-sag it vegetable

It would occupy too much space to develop this list further, but

let me add there are just as many significant features in the wild
vegetation of the thea arca, s in its field and garden crops My
present purpose has been sened by the above brief notes, namely,
the plification of striking peculs: fently marked to fustify
the conclosion that there are present conditions and pecularities that
very possibly are Intimately associsted with the restiction of suc
cessful cultivation of thea 1o the uact of country I have indicated.
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69. Iethod of Cultivation.—In Bengal thea fs propagated by | coNeLv-
oot cuttings, though the system of burying horizontally stem cuttings Methods of
Cultivation,

is sometimes pursued, more £specially to fill up vacancies and to
increase the number of plants in the fields The cuttings are
usually 6 to g inches in length and planted under 3 to 4 inches of
. soil. They are placed from 1 to 3 fect apart each way, There are
said to be two seasons for transplanting, the frsf in April to May
(before the commencement of the rains), and the second in September
to October (at the close of the rains). The majority of cultivators
seemed to favour the former season
The fields are weeded and hoed after each cutting and heavily
manured every year dunng the cold season. Unless very heavily
manured, the plants should be transplanted mto new plots of land
after two, three, or four years, depending on the fertility of the soil.
70. Number of Cuttings.—The shoots are cut down when the
bottom portion of the stem begins to turn of & brown colour, At
this stage the leaves, low down on the stem, also begin to fall off.
Two to four or even five cuttings are obtained a year, the shoots
beng from four to five feet 1n height. The majority of cultivators
gave three cuttings as a good average crop Two cuttings they
regarded as indicative of neglectful cultivation, and five or six
they said can only be obtained from very small plots shaded, heavily
manured, and frecly watered  As a rule the entire plot is cut down
at one and the same time, but occasionally the more intelligent cnlti-
vators remarked that they sclect the stems when mpe and thus
practically only cut smalt g at a ime but throughout the year,
From September transp plots, the following were given as
the season for cutting :—
15t Cutting in May (the worst cutting). znd Cutting in June {the best
cutting}  3rd Cutting m July. 4th Cutting in August,
But many cultivatoss scemed to prefer 10 reject the May cutting and
t0 use it for green manunng the plot, thus having only three cutungs.
1f transplantation takes place in April-May there are usually only
the three cutungs those already indicated A cotting made later
than August 1s regarded as affording 2 very inferior fibre, Many
culthators nesertheless cut down the plants once or twice during
the cold season but with a view to cause a vigorous shooting simul-
tancously for the June cutting '
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71, Qutturn and Cost of Production.~So contradictory were
the figures furnished from day to day by the cultivators, that I gave
it up as hopeless fo attempt to form any definite conclusions. It
seemed to me that the only satisfactory way to arrive at opinions that
could with any degree of assurance be given to the public, would be
for the Government, without any warning, to atbitranly purchase (and
preferably in the Kurigaon sub-division of Rungpur) the crop as
found on two or three plots 1 various villages at each of the above
seasons and to reap the stems at once and scparate the fibre by
machinery or otherwise. Were carcful returns preserved of the
sizes of each plot (f not of the actual number of plants as well),
the weight of the green stems, and the weight of the clean dry fibre
or of the ribbons, it might be possible to form an opinion as to the
yield per acre. One of my Bengali assistants, during our tour
through the rhea districts of the province, made carcful enquiries at
one or two villages and he gives me the followng as the result, I
publish his conclusions mainly with the object of showing the value,
i any, that can be placed on all such returns : —

** The only information I could get about it from two rhea fields ata
village near Baroban, in Rungpur, 1s given below. The cultivator,
Sukalu Das, obtains 32 seers (60 tolay = 1 seer) of fibre a year from a plot
of land which estimated at the acre would produce 6 maunds, 21 seers
(8o tolas = t seer), or 535, Another cultivator, named Maniram Das,
obtains 15 scers (6o tolas = 1 scer) of fibre from a plot of the area of 165
square yards. Therefore t acre of land would 3ield 7 maunds, § scers
(80 tolas = 1 seer), or 5841 Even these quantities wouldonly be avails
able if the fields are well treated, A well-cared-lor plantation may fast for
several years—* for ever,’ said one of the best cultisators,

“Rhea Belds are liable to the attack of a kind of caterpillar which
cats through the roots of the plants. This caterpillar is called by
the culivatora of Rungpur malpota. The malpoka causes so sérious
damage to the plantation that the plants wither as ay within a year ot
two. \When this pest is noticed, the roots of the fields are transplanted,
New plantations, it is said, would get on well for three or four years.

“The price of the fibre in Jalpaguri §1 Rt to Ri-S<o per seer (fa
tolas = t scer), in Rungpur and Bigra Rt to R2-8-0 per scer (G
tolas == 1 scer). Thus 1 acre of land would produce about 230 to
rearly 4oo of at most 650 rupecs worth of fibre per annum arcordiog
8%t was valued at R or Rt-8 or R2.8a seer. In the Englah market the
thea fibre may be sold at f50 & ten (eide Dictioraty of Econam'e
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Products of India, article on Beshmeria mivea), or about 6 annas 2 pound, C&’g}é‘.’-
which is much less than the price in Nosth Bengal,
".(( was found tmpossible to get m{crmauon about zl}e Ms{ of pro- Prsgﬁteggn‘
duction. 1 wastold by the best cultivators that they might gain alttle | cone vorin
if the cost of labour {or scparating fibre could be reduced. It is said | 2aras 34

that one man can hardly manage ta cultivate more than 230 square
yards of land. If so, 21 men would be required for the plantation of
1 acre of tand  The wages for 21 men for one year would exceed
Ri,000 My concluston shuws that the value of the estimated outturn
of an acre of land 1s less, by far, than the estimated cost for production.
Bat, 10 my humble opinion, the number of men stated, is likely ta be
required only for the nccasional operation of separatiog fibre

72. Separation of the Fibre~1t is customary to wait for the
appearance of fine weather before cutting the crop. The stems
require to go through a process of drying, aud rainy weather or event
cloudy days during the drying stage are supposed to injure the fibre.
The shoots are at once strpped of their leaves and the leaves very
generally returned to the field as manure. The shoots are then
carnied to the dwellings of the cultivators and by means of a bamboo
knsfe or scraper ase deprived of the bark and the green succulent
outer tissue around the fibre. It §s regarded as essential that all the
plants shonld be scraped or decorticated within 24 hours after being
cut. The stalks are then lard out on the ground in some dry sitva~
tion and exposed to the sun during day and removed within doors
at mght to avoid the dews, and this method of drying is continued
for some 4 to 10 days. The stems are thus completely dried and
the adhering fibre more or less bleached. The stems are then each
broken across, a httle below the middle. The finger or scraper is
then inserted underneath apd is run upwards and downsards until
the whole of the fibre is removed. For this purpose the central stem
may have to be broken more than once.

‘Ths stage is considered the most troublesome of all.  After being
removed from the stem, the fibre is once ot twice drawn rapidly through
between the scraper and the fat surface of the fore-finger, in order
to free it from any adheriag particles of the stem ar bark. But the
'shoots are tn no way subjected.to steeping as stated by Dr. Buchanan-
Hamiiton. The process seen by me in Bengal is in substance
that brieflly stated by Buchanan-Hamillen (pera. 39) except in
the matter of steeping, The alter cleaning of the fibre, preparatory
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to its being spun into thread, is done for the most part by the
women and children and consists entirely in cleaning and splhiting
up the fibre by means of the fingers, The system of boiling in
suyjee mater (or crude carbonate of soda) desenbed above in connec-
tion with Bhagalpur (pora 54) 1 nowhere found bemg followed.
But as already mentioned 1 connection with Bogra, the fibre 15 some-
times dipped for & few minutes into a boiling solution ef Aald:
(twsmeric) from the sdea that it 15 thereby softened and rendered
more casily separsble into the fine bands of fbres sequired by the
fishermen. In one instance, I was in Bogra told that the partially
cleaned fibre was boiled for o sery short time in the water obtained
after coohing mce This was also said to soften the fibre. It is
probable that 1n both ustrations the advantage secured has been
exclusively obtmned through the act of boiling the fibre. Atthe
same Bme it would scem desirable that the action of both rice water
and turmeric should be chemscally investigated,

93 Industrial {sea~\With the single exception mentioned
above in conmection with Bhagalpar (para 3¢), I came across
no person who was aware that the fibre could be spun into such fine
yarn that 1t mmght be woven wnto fabrics  In the case of Bhagalpur
it 15 stated that it had been used some twenty years ago in admixture
with stk Whether it 15 st so employed I have been unable to dis-
cover, but throughout Bengal and Assam it is spun into coarse thread
three strands of which are again spun together to make fshing hnes
and the cord from which the km jalas or fishing nets are made.

1 heard of one or two markets or annual faizs at which the fibre,
the card, or the nets of rhea were regulatly offered for sale, such as
the Borg Daroga mels and the fair at Kaunia

74 Ribbons —Dut there 18 one point I deswre to pointedly drow
sttention fo 1n tius place. I never fn alf my wanderings catae aeross
a0 anstance in Bengal where nbbons with thelr sdhering bark were
stripped oft and esher subsequently cleaned or dried and sold in that
state It is custorary to find \n reports pubhshed in Ewsope the
statement that rbbons are exported from India I cannot say defis
nitely that that way not be so, but 1 should think it highly likely that
the supply must be exclusively denived from European expesimental
plantatons or prepared to order. The Bengal cultivator invariably
scrapes off the bark belore separating the fibre from the stem, and
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Discovery of the cultivated Plast, (G- Watt) PERVERIA
thus offers for sale what may be a crudely cleaned fibre (China-grass), | 9QNGLT-

but it is, certamly, not the much condemned ¢ Indian rhea ribbons”
that have giten an evt) name to, and greatly lowered the value of,
the Indian fibre.

75 Afachinery—~". ' '
cates first, then stnps . .
more rational one th:
inventors of the so-called decomca(mg machines hitherto made
known. These simply either strip off the bark with its adhering
fibre or smash up the contuned stem (scutching) and Uberate the
bark and fibre m that way  Some of them by a subsequent action no
doubt get rid very largely of the adhenng bark, but they fall far
short of the operation of complete removal of the bark, and green
pulpy external tissue that 1s immediately effected by the cultivator
on the stems being cut.  Whether bis subsequent process of drying
the exposed fibre before separating it from the stem is advantageous
or not I have not had the opportunity of testing, but long experience
with the Indian cultivator has prejudiced me in favour of the view,
that he rarely does much within his own sphere of lfe that is useless,
and he certainly never imposes on himself very considerable addi-
tional labour to no purpose.

CULTIVATION IN ASSAM.,

96. Mistory.~It has been already stated that the earliest men-
tion of thrs plant in connection with Assam cccurs in a letter from
Captain Jenkine, dated January 1833. Nodern writers have dis-
tosted the reports and letters furnished by dJenkins, Daiton, Hannay,
Masters, and other early Assam explorers, when lhey have affrmed
lhat these writers have stated that Beehmeria nivea (variety tena-

) 1s indi; to Assam. Sul to the date of the
discovery of the cultivation of rhea in this province a wild plant,
which yields a remarkably strong fibre and which is called Jox-réha
{wild shea) was found, Akthough none of the early investigators
made the mistake of confusing these two plants, their less careful
descendants and compilers have done so, until the statement of rhea
being indigenous to Assam has become current in the lterature of
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to its being spun into thread, 1s done for the most part by the
women and chidren and consists entirely in cleaning and sphtting
up the fibre by means of the fingers. The systam of boiling in
tufjee matee (or crude carbanate of soda) descnbed abose in connec-
tion with Bhagalpur (pere 5¢4) 1 nowhere fouad being follonead.
But a8 slheady mentioned w connection with Dogea, the Gbre 18 some-
times dipped for a fow nunwtes mto a boihng solution of Aaldi
{tormeric) from the idea that 1 ss thereby softened and sendesed
more camly separsble nto the fine bands of fibres required by the
fishermen. In one mstanee, I was 1w Begra told that the pastially
cleaned fibve was bofled for a very shors time in the water obtained
after cooking rice This was aiso said to soften the fibze, htis
probable that w both glustravions the advanage secured has been
exclustvely obtained through the act of bollmg the fibre. Atthe
same fime it would seem desirable that the action of both rice water
and ic should be ¢h By i d

73 Industrial Uses ~With the single exception mentioned
above in conmection with Bhagalpur (para 5y), 1 came across
no person who was aware that the fibre could be spun into such fing
yarn that 3t msght be waven wnto fabnics  In the case of Bhagalpur
it 1 stated that it had been used some twenty years ago in adouxture
with sk Whether 1t 15 sull so employed 1 bave been unable 1o dis~
cover, but throughout Benga! and Assam it 15 spun into coarse thread
three strands of which are again spun together to make fishing lines
and the cord from which the #af salar or fistung nets are made.

I heard of one or two markets or anunal fauss at which the fibre,
the cord, or the mets of rhea were regularly offered for sale, such as
the Bora Daraga neelz and the fair at Kauvnia

74 Jiblons —But there is one pont I deswe to pomtedly draw
attention 10 1n this place I mever i alf my wanderings came across
an anstance in Bengal where nbbons with their adhering bark were
stiipped off and either subsequently cleaned or dried and sold in that
state It 13 customary to find 1 yeports published sn Europe the
statement that nbbons are exported from India I cannot say defis
nytely that that way not be so, but I should think it highly hkely that
the supply must be exclusively denved from European expermnental
plantations or prepared to order The Bengal cultivator invariably
scrapes off the bark before separating the fibre from the stem, and
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Rhea (Rtha) or China-Grass. 53
Discovery of the cultwated Plant, (G- Wast) BERMERIA
thus offers for sale what may bea crudely cleaned fibre (China-grass), [ C2NGL0-
but it is, certainly, not the much condemned “ Indian thea nbbons”
that have given an ewil name to, and greatly lowered the value of,
the Indin fibre.
75. Aachinery.—~The Bengal coltivator, strictly speaking, decorti- ‘Detg:lg‘l’g;uon
cates first, then strips the fibre, and it seems to me his processisa | Stripping.

more rational one than that followed by cach and every one of the
imentors of the so-called decorticating machines hitherto made
known These simply ether stnp off the bark with its adhenng
fibre or smash up the contuned stem (scutching) and liberate the

confs with
paras. 72,
79, §6, 98,

Decortleating

bark and fibre in that way  Some of them by a quent action no
doubt get nid very largely of the adhermg bark, but they fall far
short of the operation of complete removal of the bark, and green
pulpy external tissue that 1s immediately effected by the cultivator
on the stems being cut  Whether his subsequent process of drying
the exposed fibre before separating it from the stem is advantageous
or not I have not had the opportenity of testing, but long experience |
with the Indian cultivator has prejudiced me in favour of the view,
that he rarely does much within his own sphere of life that is useless,
and he certainly never imposes on himself very considerable addi-
tional labour to no purpose.

CULTIVATION IN ASSAM,

76. HMistory.—It has been already stated that the earliest men.
tion of this plant in connection with Assam occurs m 2 letter from
Captain Jenkine, dated January 1833 Modern writers have dis-
torted the reports and letters furnished by Jenkins, Dalton, Hannay,
Masters, and other early Assam explorers, when they have affirmed
that these writers have stated that Beehmeria nivea (variety tena-

issima) 1s indij to Assam. Sub to the date of the
discovery of the culuvation of rhea in this province a wild plant,
which yields a remarkably strong fibre and which is called Zon-riza
(wild rhea) was found, Although none of the early mvestigators
made the mistake of confusing these two plants, thewr less careful
descendants and compilers have done so, unul the statement of rhea
being indigenouns to Assam has become current in the lteratute of

this subject. Zhe Dicttonary of Economic Products was by etprcss
of the Gor of India ded to be a 1
of all existing inf regarding the E Products uf this

R. 172-213.
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country. Before the date of having prepared the account of rhea
given in that work, T had not had an opportunity of botanising in
either North Bengal or Assam. Moreover, I could not omut from the
Dictionary opinions of distinguished investigators, simply because
they might be opposed to my own views, The present report will
be understood, therefore, as the outcome of personal investigations,
and accordingly should be regarded as superseding my previous
writings on this subject. 1 mahe this statement because I am fully
aware of holding opmlons now that in certan directtons are opposed
to the 1 ly ad d ding rhea in Assam.

P 2

77. Deflnite Information.~There would seem no doubt that,
when the Government of India offered a reward of £5.000 for a
rhea fbre-extracting machine to fulfil certain condutions, it would
have been advantageous had the idea occurred at the time to those
1n authonty, to have a survey made of the reputed arcas of rhea
production.  Indian botanists had not specully investigated the
forms being grown nor whether or not the plant was indigenous
to Jndia. Botamcal writers in Europe couid hardly, therefore, have
been expected to p ly correct the that prevailed
in India. But m the Flora of Britishk Inda 8Sir J. D Hocker
gives the name of this plant in the type used for mntreduced plants,
and he says of it, “Culuvated n the warmer parts of India,
speciglly Assam and Bergal.” It may, therefore, be now accepted
that the old error of viewing 1t as indigenous to Assam has been
authoritatively corrected. Jenkins, Masters, Griffith and other early
botanists make ro mention 10 any one of their numerous contri-
butions to scientific journals, etc, of thewr having met with it in
Assam in & wild state. There is not a suspicien even of any of the
numerous specimens preserved i the Herbariom of the Roys) Botanic
Gardens, Calcutta, of having been collected from a wild source, All
are defimtely stated to have been culled from the cultivated plant.

But speaking of the early history of this plant Dalton says of the
Mishmis that—

“They were probably the first people on tlus side of the Himilaya to
discover the valuable pioperties of the Rhea nivea (si¢.), and many others
of the nettle tribe; with the fibre of one of these netiles they weave a
cloth so strong and stiff that, made into jackets jtis used by themselves
and by the Abors as’a sort of armour,”

B. 576-606.




Rhea (Rfha) or China-Grass. 57
Colone! Hannay's Report. (6. war) BEHMERIA
Tt seems probable that the Jackets to which Dalton alludes were | HISTORY.
made, not of thes, but of dan-rika (Villebrunea integrifolia), At| Ban Riza.
all events that 1s the fibre which at the present day 1s woven into ,?:L'.f.'i‘y‘z".
garments by most of the hill tribes of Assam, The Angarm Nagas
use largely the fbre from Girardinia heterophylla, but nerther Nez‘}?ﬁf?{h.
the aboriginal Ml wibes nor the more civilized nhabitants of the
plamns weave the fibre of Beehmeria nivea,
78. Dut to return to the more instructive historic facts regarding Tranten

thea in Assam, Gaptlain Jenkins in a letter to Dr. Wallich, dated
25th July 1836, refers to the fact that the plant—
* Does not bear to be flooded” but a lttle further on he adds, “It
occupies high lands of ttle or no value  It, however, occupies the land
constantly ; against this there 15 the set-off, that it requires Iittle or no
cultivation.”

Itis somewhat difficult to understand what Jenkins could bave
meant by rhea requinng little or no cul smce s p
ries all speak of 1t as necessitating a nich soil and constant attention.
Masters in a2 memoir on the natural productions of the Angami Naga
country (Journ. Agri-Horts. Soc. Ind., VI, (1848), p. 44) refers to
it as * The common Rhea of Assam, Urtica nivea, which is
cultivated by the Dooms for net twine.” Major 8. F. Hannay in
apaper on “The Rheas or Netile Grasses™ ( Jour. Agri-Horts, Soc.
Ind. Vol. VII, (1850), pp. 215-25) gives much useful informa-
ton on thissubject. Infact the present brief histonic sketch of the
discovery of the crop mn Assam and of the early knowledge regard-
ing its cul would be ini lete wathout full justice bemng
doneto Major (afterwards Colonel) Hannay, and since the report
of his experiments may not be readily procurable by most persons
1t may be as well if I quote the greater part of 2t in this place.

79. Methods of Cultivation Recorded by Early Obser-
wvers,—Colonel Hannay tells us that—

“ The sole cultivators of this plant are the Dooms or fishermen, who
use it chiefly i malung their nets ; they cultivate it in very small quantity,
however, aiid as the fourth crop is that which bears seed, and they cut it
down before the seed 15 formed, the plant is propagated entirely by divid-

ing the roots. The ground 1s a small plot close to their huts which they
have good of attending to, and

uring well with ashes
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and cowdung, a quantity of which 1s essential to the proper growth of
the plant.
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“1 have mentioned four crops, but as 1 have now a crop, the filth,
since planting, fit for cutting in February 18513 and I see others belong-
ing to the Dooms in the same state, there will be five crops since planting,
or six crops from April to April; the last or cold weather crops cut in
February, being considered to produce the strongest fibte. However, as
moisture scems so essential to the quick growth of the plant, genecally
speaking, after the early November, or fourth crop, the Dooms allow the
cattle free egress into their plots and it is thus kept down until February,
when some pains are taken inopening out the roots, heaping up the earth,
and manuring them as well as enclosing afresh the plot of ground. The
soil from repeated manuring is of course rich, and on this, and a good
degree of shade and protectlon from storms, depends the Juxuriance of
the crop, which I have seen here eight feet high, and the extracted fibre
six feet long. So much attention indeed is gnento length of stock
amongst the Kakoos of the Chinese Frontier, that the gardens are walled
in {with wattling) like a Pan (Piper Betle) garden.

« From the roots thus dressed up in February a erop will be cut in April,
another in June, another in August, and another eatly in November;
the most luxuriant crop being those of June and August, as natur-
ally receiving the greatest quantity of moisture. The fifth crop takes
fram early in November to February, to come to maturity, Between the
cuttings all that seems necessary is a fresh opening up of the ground
atound the roots, which in 2 regular plantation is best done by hoeing
between the rows with a spade-shaped fioe setin a long handle; the per-
son, as he performsthis, gaing backwards, so as not to step over hiswork 3
— in fact, nothing can be more simple than the cultivation of this plant :
all that is required being a loose rich soil, and protection to the crop, by
a good strong fence. The roots throw up at least 12 shoots when in full
bearing ; should they increase, and the crops get too thick, the roots
require to be separated : and by this means of planting out fresh ground
and new plants from seed, the cultivation can be carried to any extent.
It may be as well to mention also in comparison with the Clue Mah*
that the roots produce a crop of stalks the first year, and that a poorok, or
one acre, would probably produce sbout 6 maunds of fibre in the
twelve months. §  But the next stage, that of cutting and removing the

Yield of 12
maunds an

71, 75-50,
81,83, 84,
33, 87, 85!
96, 9104,

*1 can only give my Chinese authority here for noticing that “ Chu
Mah” is the mame of this hemp or flax at a particular stage, that is
“ f\n;]t_\eal\id ** flax or hemp, but of course 1 cannot vouch for the truth
of this, .

+ Major Hannay i in a sub i that he
has greatly under-rated the quantity of Rheca produced on an acre of
land.” What 11 may be under every possible advantage of cultivanion he
is at a loss to say, but he thinks jt Tikely to be more than double the
quantity stated above.—Ed., Agri.-Hort. Soc,
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Dalton's Preminm on Cultivation. (G. Watt) EmHMeEaRIA
fibre from the stalks, 15 the most difficult and expensie, and is practised BE‘LI{EW
by zhe Dooms as follows :— og‘:«';t!)'{s
0. « Crtting and Removing the Fibre from the Stalks.— |yi 14 of Fibre
The stalks are considered fit for cutting when they have become of aj »e® Acre.

brown colour, for about six inches above the roots. To cut them the
Dogm seizes the leaves at the upper end with his left hand, and passing
the right hand down to the root, strips off the leaves and cuts the stalk
dlose to the ground.  The stalks are made up into bundles, and the
scaping off the cuter bark commences at the same time, or thrs opera-
tion is deferred until the whole crop of the plot has been cut. The
scraping off of the fibre from each stalk is a very tedious operation,
and 1s performed with a blunt-edged hmife; all that is left is the fibre
and the woody part of the stalk, which are exposed to a hot sun for
twnoor three daysto dry  The third morning, after having been exposed
o the dew for several hours, the fibre is drawn off, This 15 done by
breaking the woody stalk right through w\\ards the th.cker end. and
then sepa ©° 0 -
small end,
so as to
end, what remains on the thick end of the stalk is pulled off in the same
manner. It will be seen that this is a very clumsy way of extracting the
fibre, and, as far as I can judge, #th of the fibre sull remains on the
stalk, which may be taken off, however, at a second breaking; but the
Dooms are not particular so long as they get what they require.

«The hanks of fibre are then separately twisted at the upper end,
and tied up 1n bundles of long hanks of about one seer m weight, 1f to
be kept for sale: as the fibre, however, thus extracted, 1s quite ready for
the purpose of net making, little or nothing more 1s done, than to open
out and prepare the threads for spinming, which 13 done first by drawing
the single hanks several times with a blunt-edged shp of bamboo held
the right hand, this softens and strengthens the fibres, and they are
more easily opened out to the required fineaess with the fingers and
thumb nails, and then made up into small hanks ready for the spinning
protess; the first stage of which is performed by the women, with the
commnn takro or spindle, in general use throughout India, the hanks
having been well opened out and spread over the top of a high circular
open bamboo frame, set end-ways on the ground. The further opera-
tions of spinmng these first threads to the requisite thickness and the
weaving of the nets is performed by the men.”

“The qualities of the Rheea, however, dessrve much more attention
than s given to it by the Dooms ; a steeping of the fibre for the night in
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water, improves the colour and softens the fibre very much, added to
which a slight hatcheling on the blust-edged bamboo, or drawmng the
single hanks with a piece of coarse cloth held firmly in the right hand,
brings it quite in a state of preparation for the English patent hackling
machine. In the state of yarn it is easily affected also by the acrdulated
water of the fruit of the Garcinia pedunculata, and thus prepared for
taking colour more readily, and when dyed black it has great glossiness
and would, 1 think, answer well for all kinds of common braiding,”

81. Daltonw’s Seheme of @ Premium.—~Inaletteraddressedto

Colone! F. Jenkins, Revenue Commissioner of Assam, Captain E, T.
Dalton, then Collector of Lakhimpur, on the 1st March 1853,
advised despatchof & consignment of fibre that had been prepared
by Major Hannay from a field of :—
“Rather more than three bighas, or just about an acre of this plot is
planted with #heea, which last season gave seven Indian muns of fibre.”
Captain Dalton then says, “ At present the cultivation is restricted toa
particular class, the Dooms or fishermen, and the only use made of the
fibre is in the manufacture by them of nets. For this purpose the fibre
sells in the bazar at as much as eight annas the seer. The price is high
only because the quantity raised and required has hitherto been so stmall.”
“To offer 4 premium would be better than to have an experimental
Government farm, for there 15 no mystery in the process of rearing the
plant, and the premwum would stimulate the ryots equally with the
speculator.”

In reply to thisletter Golonel Jenking wrote that by—

“ The method of preparation adopted by the Chinese and myself, costsat
least R5 per maund, you will see that it can scarcely be sent to Calcutta
at the price offered ¥ however, 1t is to be hoped that some cheaper
method of preparation from the stalk may yet be adopted, in which case,

the ad ges of such of available land in Upper
Assam, 1 venture to say the Rhea would under-sell all other flax in
the home matket.”

We are shllon the outlook for a cheaper method of preparing
the fibre than hand labour, but meantime tea has expanded to such
an extent that it may be said thatitis highly doubtful if suitable
land is so very plentiful now-a-days as in Colonel Jenking’ time,

82, A Chinese Method of Cleaning Fibre in Assam.—~In
aletter which appears in the proceedings of the Agri-Horti. Soc, of

* [20 a ton—G. Wath,

. B. 576-606. .
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Mr. Mann on Rhea in Assam. (G. Watt) Hivea.
India (Yol X) for the 1tth August 1858, Colonel S.F. Hannay| REVIEW
returns to the subject and furmshes paruculars of a new method of |, FARLY
removing the fibres in the form of nibbons which he calls the Chinese | p, 000
method. As the passage 1s of histonc interest it may begwen| pyof
e Conf.

here : p,';','ﬁ,f”i’s’t

“The stalks of the Rheza are cut to within 3 inches of the ground and | 43, 75, 8.
each being broken in the middle by a particular method, by passing the
fingers towards each end and through the fibre, thisis stripped off, the
outer bark and all ; the stalks are left on the ground, and the strips made litevev‘;’?fr
up nto bundles, are placed i water for about a couple of hours ; this | rops, witn

steeping extracts 2 quantity of browmish-coloured matter, which would
discalour, if not 1njure, the fibre if allowed to remam.

“ The bundles are then tied at the small ends,and hooked ontoa
post ; each strand 15 taken separately m the left hand, and with a blunt
knife in the right hand they are cleverly deprived of their outer bark 3
one draw of the hnife, along the inmer side, talang away the pulpy matter
which temains there, thus leaving a clean strand of fibre only, which,
hung up inside to dry in wet weather, or exposed toa little sunand a
night’s dew n dry weather, 15 fit for the English market, In scraping
off the bark, a small quantity of long and short fibre goes withit. When
the work is fimshed, take up the whole of this entangled refuse, putitin
clean water for a short time, dry and beat it out, and the result is the
tow I now send; and thus every particle of the fibre on each stalk is
saved. The tow subjected to bleaching would, I think, be found useful 1n
many ways, for instance, to be made up into hospital lint, or for paper.

« The above method of preparing the Rheea 1s different from that
pursued by the Assamese Dooms, and which I have already detailed
i a former nouiceof the Kheea fibre But a cheaper method of pre-
paration, and one which 1s best suited for preparation on the large scale,
15 to subject the strips of fibre, after being taken from the stalks, to the
steaming process in boxes, tubes or cylinders The steamung will soon
carry off the sap and its bad qualities, and the bundles well dried will
then, I think, be quite 1n a marketable state *”

83. Other Opinions.—Mr, G, Mann, then Assistant Conservator
of Forests, wrote an mteresting letter on the 4th July 1870, certain
passages from which may be here usefully recorded :—

“ I have not seen this plant growing wild 1n Assam, and the Natnes
state that 1t 1s notmet with wild.” « The cultivation of the plantis
generally carried on on small patches of cleared, well prepared, and heavily
wmanured land, near the buts of the Duomsor fishermen. » It is propagated
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ASSAM. by division of the root stocks and not by seed. The Natives state
W a!'{mr Yy that it bears seed, which, I think, however, 1s doubtful,” « The quantity
‘Essential. ,and quality of the fibre increases and improves the more care is bestowed
Ds” ing on the preparation of the ground” «If well cultivated, three to four
oubtful, - . "
Conf rcith crops may be obtained during the season; the plant will reach a height
gl ;;v' of four to five feet. If grown in the shade of a tree it produces fess and
128, of an inferior quality than in the open. If the groand on which the plant 1s-
Yleld, grown gets mundated, the plants die.” «The fibre is grown chiefly for
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home use, not for exportation. Sometimes, if sold amongst the fishermen
it fetches from 12 annas to R2-8-0 per seer.””

« The wild or * Ban Rhea” of Assam is a species of Urena, a common
tropical weed of the order of Malvacea: and not related to the true rhea. *
« For the above reasons I am of opinion that the rhea plant cannot be
freely produced 1n Assamn a ‘wild ” or semi-wild state with scarcely
any culttvatton, since the vegetation of this Province is so luxuriant and
dense that the rhea plant is not at all likely to become master over it.
Any care bestowed on the cultivation of rhea does well repay itself, and the
Province is exceedingly well suited to its cultivation ; but like many
other products, to make it remunerative, it requires industry and energy,
both traits almost unknown to the present seanty population of Assam

84. Some years later Mr. Mann wrote a report on the Cultva.
tion of the Rhea Plant in Assam (see reprint wn Diclionary on Eo-
nomic Products, Vol. VI, Part 1, pp 464-65). The following
passages may be taken from that report so as to more fully exhibit
Mr. Mann’s views :—

#The ovttarn per acee, according to the statements of the Doosms, or
fishermen, in the different districts where I made inquiries, is only from
200 to ool of clean fibre an acre per annum ; but their statements are-
very unreliable.”

«The mam question at 1ssue is, whether the Rhea plant can be culti-
vated sufficiently cheaply in this province so as to allow the fibre to be
used to a greater extent in the manufacture of chesp articles, produced
in large quantity, sothat it may become a great staple and develop into
a large trade, asis pointed out by Dr, Watson, tn paragraph 45 of his
report. If its extensive Introductlon into the home markets depends on
its being supplied at an average price of 30 to £40 per ton of rough
fibre, as stated by Dr. Watson, in paragraph 46 of his report, this province
will not be a source of supply, since it cannot be produced here at even
double that' rate at present, or m future either as far as can be judged
now, for its production requires as much time and labour &5 tea does,

B. 576-606.
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Nowgong Experiment. (G, Watt) B(};};&I;RXA
ubilst the latter plant produces on an average 280l per acre, and fetches | REVIEW
on an average one shilling and eight pence per pound in Calcutta® oFiNIoNS.

“ In fact, at the above low value of Rhea fibre, 3s quoted by Dr. Watson, | twice or
it would only give a return about equal to rice, whilst its cultwation | Trgalimes
requires double and treble the time and attention.  For this reason, I do | spie as
not even see a hikehhood of 1ts being grown in the Sylhet district, where
there is a greater population, and labour 1s comparatively cheap.””

“ From the above remarks it will be seen that Rhea fibre has no Rh::slggro
chance in this province sice the success of the tea cultivation will, as far ck:?:ﬁ-xm
as can be judged at present, alnays prevent European capital being em= | " &
ployed on Rhea cultivation, and it is far too laborious for natives of this| pera 93,
province to take to, as they have done in Bengal to Jute cultivation, for a;r;:ﬂlnl}a
the sake of gamn, as long as the fibre has to be produced at £40 per ton,”’ | Preferred,

85. While Rhea cultivation is referred to 1n many official publica- »”el'r'llf'é.;‘fﬂ-‘}‘,
tions, subsequent to the above Scl from the Records of the Gov- *
ernment of India, very little information of a definite nature has been
brought to light regarding the yield of fibre per acre. The fols| yield per
lowing passage from the Agncultural Report of Assam for the year Acre.
1885-86 will, however, be read with interest, It confirms in general
terms the reports published by the jails regarding their experiments
in Rhea cultivation,

The following passage from the Report of the Agricultural Depart.
ment of Assam for 1885-86 is here given as it records the results

btained durng an experi Itivation at Nowgong :—

* A small quantity of Rhea was grown in the Nowgong Jail during
the year under report. The object of the expenment was double. | pJestEon,
Details as to the cost of producing the fibre were required, and a come| Conf, eith
panison between the crop as grown in shade and as grown tn the sun, was | and 100
wanted. The second cbject was quickly gained. The plants put dowp
in the shade refused to grow at alt and were a total falure. The patch
grown 1n the sun, on the other hand, did well. AR area 71X 7y’ (=1 k, | gplaNt,
3 1) was planted in the jail garden in the middle of April.” Shads werg”

“The fiest cutting yielded 3 seers of dried fibre 1 July. The secong i

cutting yielded 1o seecs g chittacks in September. The third cutting cﬂﬁ:'g

yielded 7 seers 4 chittacks in October. Total yield in six months = 20 seers
13 chitachs=value (at Rx per seer} R20-13.

* The total cost of planting, cutting, and extracting the fibre was Ri3;
consequently, on an expenditure of R13 there was in s1x months a profig

* This unfortunately could hardly be given as the average price

obtained for tea at the present day, —G. Wait.
R. 172213,
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nivea. Mr. Bruce’s Report.
ASSAM, of R7-13, \When ! saw the crop in the middle of December it was nearly
fit to cut, and might safely have been estimated to yield one more crop
Cotiigs. before the following Apnl. Therefore, five crops might be caleulated on
Conf. with from the above datain one peniod of twelve months. But the produce’

paras, 70,
39, 86, 96,

Profit.

Nr. Bruee's
Opivigns
an

Experfence,

Must ba
well
Manured.

Conf. with
paras. 79,
91, 6.

'

Method of
Planting.

Green
Manuring.
Con seith

aras 7
P’
Cuttings
an

Yield.
Conf. with
paras, 71y
§u, 952100,

More Manure.

Six Cuitings

. Transplanteg|
in roucth

from three crops was 20 seers 13 chittacks ; therefore the produce from
five crops would be 34 seers 11 chittacks. (I have allowed for slower
grawth in the cold weather by oaly taking one crop between December and
Apnl) But the cost of cutting and extracting fibre from one crop was
R2. Therefore, the cost of the two additional crops would be R4.
Therefore the total expenditure in twelve months would be Rrz. There-
fore the net profit in twelve months would be R17-11, or, roughly, 100 per
cent. per annum. Working out the figures for the acre we see that the
weight of fibre obtainable would be gu1s and the cost R222 per annum.”

86, Mr, H. W. Bruce, a practical tea planter, wrote to the Deputy
Commissioner of Darrang a letter (znd July 1870) much to the same
effect as Mr, Mann’s first letter. The following passages may be
taken from Mr. Bruce’s communication i—

* Whatever be the quality of the soil, it has to be well manured with
cowdung. After the ground has been cleared, it should be well deep-
hoed, A quantity of manure should then be scatiered all over the land
after which it should be well ploughed over several times, st as to thor-
oughly mix the manure with the soil, It must be prepared in Januvary or
February, not later”” “ Immediately the ground 1s ready, rhea roots must
be procured and planted 1n the drains about mine inches to a foot
apart, The roots should be completely covered with earth. In April the
rhea will have grown to about two to three feet in hesght, and 18 then
ready tobe cut; but as it generally throws out branches and grows
crooked in its first growtb, it is cut close to the ground, and all the cut
statks, branches, leaves, etc , are allowed to he and rot ia the ground to
entich the soil.  In the course of a month about eight orten straight
stalks grow up from each root to the height of about four feet, and are
ready for the second cutting  They are cut down close to the ground,
and grow up agawn inthe course of another month to be cut a third
time. ”

“In the first year of sowing, after the fourth cutting, it does not gron
long enough to be of any use. In November more manure s put to the
roots and after each cutting the ground is weeded.”

“In the second and thicd years the rhea 1s cut six times, that is, if the
soil is good and well manured, not otherwise. After the fourth year, as
the growth becomes less vigoroas, the roots should be taken up and sown
elsewhere.”

R. 576-606. .



maunds from poorak. This is what I have found it to be from my own
experience ; but as I only teied it for one year, I cannot say what the out-
turn would be on better soil.

“From what | have been informed by the Natives who nearly all
cultivate small patches of rhea for their own use, the yield 1n the second
year 15 about one-half more than in the first year; and inthe third and
fourth years 1t is about the same as in the second year ™

R. 172213

- Rhea (Rfha) or China-Grass. [ 13
Chioa Grass. (G.watry  BEENERIA
« After the rhea is cut, the outer bark or skin should be scraped off. “z{.ﬂw
This should be done on the day the rhea is cut, if possible, but not later DE{N‘YGKS.
than the second day, as the bark dries, and is not so easily taken off as
on the fitst day when it 1s quite in a green state. The Assamese take the Scrg}aéglgs the
bark off with a flat piece of bamboo, about six inches in length and an | Gonr isn
inch broad, with rather sharp edges, One man can generally scrape | 2% ';" 7,
‘about 300 stalks in the course of the day. After the outer bark is taken | The Seraper,
off, the stalks are put in the suntodry. When thoroughly dried, the |ADay's work
fibre is peeled off, Stalks are
“The fibre after being well washed and combed is dried, and is then | goop cory
ready for use. By some it is combed so fine that it has the appearance pargs
of mik>
87. The Cost of Cultivation.—* In my opinion I do nof think that | _ Costor
- . Cultlvation
any profit can be made on rhea cultivation until a machine is made that will all,
take off the outer bark and extract the fitre. The expense in cultivation '-"""/-,'"“1'
alane is small in comparison with the cost of taking off the bark and fibre. | 7% ‘1' 31,
“From my experience in cultvating a smail piece of 2} cotahs, I Jy, Pronc can
think the expense on one poorah would be as follows :— vl;fm it
Price of labour, R5 and R4 per mensem ; clearing, hoeing, & Machinery.
ploughing, manunng, and sowing, for the first year EE- L P Ddumgn
Weeding throughout the rains, and manunng agamm Nav- Conf. weitts
ember or December . 25 | U hl
Cutting rhea, taking off bark, and extraclmg, the ﬁhre, tour LD "‘53}"5‘»
times for the first year o . . . . . 200
Cost of weeding and manuring for the second year . . 25
Cutting, takimg off bark, and sxtractmg fibre, s1¥ times for
the second year . . . . . . 230
Same expense for the third vear . . . . . 253
Same expense for the fourth year . . . . 2355
Total expense for four years K040
“ Lhe probable yield from one poorah would be about ten maunds| Provabte
which amount, even if it realized Rsoo (at Rgo per maund), would shew c,:; :um
aloss of about R500 at the end of four years,” pg;?g;.tﬁo.
“ For the first year the yield 1s about four seers per cottak, or tno fr2d R

Possiblo Loss.
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BEHMERIA
nivea. Nr. Meaahan's Note.
’::‘v:;‘u ; PERSONAL EXPLORATIONS IN 1SS.AM.
to Anam, ‘ §5. 1isded Assam ontwo occasans ; £rst, from March 1o July

355, in connection with invesugations into the Dests and Blighte of
. ! the Tesx Flam, and secend, dunng February and Aarch 1897, in
¢ cennscton wily the present enquiry.  On bath occasions T devoted ©

P constdensb's avenuon 1o the study of Rbea, and made anmerous

eollections of specimens 12 every dittnet except Goalpara which I
was unable 10 visit.  Onmy armval at Gauhat on the 26th Februsey ™
297, Thad the pleasure 10 meet Mr. Monahan, Durector of Land
f Records and Agneulture, and we consulted together on the subject
of Rbea. At hisrequest I showed him most of the eollections I had

! made up 1o date, exphined fully the confusion that had arisen both
zs 10 the Assam planr having beea wrongly supposedto be the

Tmperfect

Y taq. N . N N

hn:‘}mn? varictr tenaclssima snd 3s to ftsbeiny by some whiers spoken of

e } as indigenous to the valley.  Me Manahan was good enough toagree

‘:';{. by j v co-operate with me and undertook to snm{risc the work of one
of my plant eotlectors, during o tour of nspection through the dis~

Anzillx:u:;znuor‘; wict of Kamrep,  Mr Monzhan bas, however, anucipated this feport
Rad Bbex. o\ newhar by publshing the results of his enquuiesin Bulletin No. 3
of the Agricohuorsl Depanment of Assum, In consequence that
paper may be said 10 be the first Indian publication that has defialtely
corrected the errors X hare sbove indicated.  But since the views set
-~ L we aTOOD 10 2bomt 1y noardy coincide with my own, X do not
y veadytabe cuty but as it generalia the willages visited by we, nos to
Con et (:D‘k\kui in us first g‘ranth 18 cut close s ute b methods of culuvauon
reere ST o ¥eand toll, therefore, take the
R sbout eight donghan's Ner, but
- zht of about four fecqm and details
t ;do\\n close 10 thiymant of the
. L, er month 1 be e gy desirable 1
' RN Y f Mr, Mona-
.‘- oo, r(hcultmg,xldoesnol N
more manure tg - © L UCF PIT
‘! o vae —combined seport
'.“ LYy
& ot cut enahan may discoter mo
3¢ 5084 Tk of s uses
“ g, Ao of hus uscful repart 2em
v{&s;yugt\‘c Q\"‘“ s o5t TRiEsY 15 the yernacelac namte
v 2 S N—ﬁ in the four apper Qietnicts of the

. .. . x ‘¢o1\°' gu.mmg, and Newgong  [psome patts
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On Riha in Assam, (G. Watt) nivea.
of the hamrup district it is known 2s rhea, and, in others, by the Bengal NS,
name, Kankhura,” Mr.Monahan then adds, “In the Surma Valley
{Sylhet and Cachar districts), no form of rhea is known to the native
cultivators.”
Tt will be seen that, according to a letter in the Journal, Agri-| _Jenkins
. . . Discovered
Horucultural Soctety, Captain denkins first made acquaintance with | 1t 1n Cachar.
it in Cachar. Qont veith
90. Area under Rhea,~“ There are no accurate statistics of the | Fishepmen
area under rhea in Assam. The crop is found, here and there, through- | Lltvaters
out the five districts of Kamrup, Nowgong, Darrang, Sibsagar, and CZ'L’-’,‘T’,‘
Lakhimgur, and 15 raised by cultivators of all classes ; not by the fishing | 2 5% 9%
caste only, as has been stated In spite of this wide distribution, the
total area under rhea 1s unimportant In the districts named, its cultie
vation is confined to a small proportion of the total number of villages,
and 1n any one village, as a rule, not more than half a dozen raryats will
be found who cultivate it, while the average area cultivated by each
rarpat is, as already stated, extremely small.
# In the whole of the Assam Valley, the total area under rhea pro-{ Avea uader
bably does not exceed 7000 acres. The small extent of rhea cultivation|  “0¢™
in Assam is easily understood, when the labour involved m preparing
the fibre 1s taken into account, and when jt 1s considered that the
Assamese manufacture from it fishing nets and lines only, and are un~
acquainted with the higher uses to which it can be put.”
o1. Soft and Manure —“The sol on which rhea (Beehmeria | Sultable Soft.

nivea} is cultivated should be light and free, not stiff, and either naturally
rich, or well manured. It must also be above the reach of inundation,
and well drained, as the plant 15 at once killed by water lodging at its
roots. Subject to these conditions, it would appear that thea can be
grownin Assamon a vanety of different soils. In the Assam Valley,
the rich loam which composes good tea land has been found suijtable for
it, and m Sythet it is reported to be grown most successfully on well-
drawed blil land, By the Assamese, however, it 1s most usually raised
on sandy Joam, which has been aruficially fertilised, chiefly with cow-
dung manure,”

Mr, Monaban adds a further circumstance of interest.—* The more
careful cultivators, if the ground is not already well drained, and quite
secure from inundation, commence operations by digging a trench about
two feet deep round the patch selected. The grcund must be well
hoed,”

In several villages I' was told that in addition to cowdung they

Conf. with
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On Riha in Assam. (G. Watt)

BEHMERIA

nivea.

months of April and May, and the first half of June, 1s charactenised by
intense, dry heat, In Assam there are no dry, hot months, the rains set-
ting in regularly b y the middle of April, 2nd even during the cold weather
homidity is greater than n other parts of Northern India. Accordingly,
in Assam, rhea continues growing throughout the year, though at a some-
what slower rate in the cold weather than inthe rams; and whereas, at
Saharanpur, the crop 1s cut only twice a year, once in June, and oncein
October or November, 1n Assam cuttings are cbtained at much more
frequent intervals, as will be shown further on. According to the state-
ments of numerous cultivators who have been examined, there is no dif-
ference, as regards (he quality or their fibee, or the difficulty of separating
it, betneen rhea stems cut in the cold weather and those obtained in the
rains. The writer has seen, 1n March, at the end of an unusually dry cold
weather, in Lower Assam, stems over six feet lugh, and apparently uni~
form of rhea plants which, he was assured, had been cut only two months
before. The rapdity of growth, however, especially during the cold
weather, depends much on the amount of manure applied, and the general
care taken in the cultivation. The stems just referred to were grown on
carefully tended land, while, at the same time, and on land of probably the
same natural fertility, the rhea crop observed was withered and stunted
and not ikely to yield any fibre till the beginning of the rains.”

94. Iventure to think that this circumstance is one of wital
importance i rheg cultivation. In fact I have little doubt thatin the
future any expansion of production westward, within the sub-
montane tract already indicated (para. 66) will bear a direct relation
to the extent of cold season humidity.

93. Period of Durationon Iields,—* Proverbially careless and
unthrity, the Assamese rasyat s hittle disposed to take trouble with a crop
ke rhea, the produce of which 1s required by him only in small quantities
for domestic consumgption, It is hence somewhat difficult to estimate from
Assam experience what the crop is capable of under careful cultivation.
In the majority of instances, except a little weeding during the first few
months of growth, nothing is done for the rhea patch after planting,
and 1ts owner looks only to cutting the stems as often as they become fit
for use. Under tins treatment, after two years, the sofl becomes exe
hausted, and the rhea stems grow weak and thin ; the roots are then taken
up, divided, 2nd The more i raiyats,
however, admit that, with frequent manuring, thea can be continuously
grown on the sameland for many years; indeed they place no limit on
the length of time for which the crop can be cultivated on the same land
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Mr. Mopahan's Note.

maximum period is. In reports from Chipa and America, very fong
periods, varying from 30 to 100 years, have been mentioned ; but it scems
probable that unless some process of thinning were resorted to, trans-
planting at comparatively short intervals would be necessitated by the
overcrowding of the roots, In paragraph 8 of Mr. Montgomery's report
on the experimental cultivation of rhex 1n Kangra (Dictionary of Econo-
mic Products, Volume VI, Part I, page ¢472) the removal of the roots
every four years is recommended, m order (to avoid overcrowding.
On the other hand, in the report of the Superintendent of the Botanica!
Gardens, Saharanpur, quoted at pages 476+481 of the same volume, close
planting is advocated, with a view to preventing the growth of weeds and
improving the quality of the fibre. By the Assamese the crowding of the
roots, as well as the impoverishment of the soil, is sometimes alleged 25,3
reason for replanting the crop on fresh land, but the writer has seen rhea
flourishing on land where it is said to have been grown continucusly for
eight years without thinning.*

The majority of the cultivators questioned by me jrt Assam affirmed
that there was not much occasion lo transplant the roots; they
might be grown at all events on the same field for 20 years. But 1
would add that most of the old plote were some 12 to 18 inches in
herght above the level of the rest of the homestead enclosures, and I
was told this was due 10 the anpugl addmen of & thick coating of
cowdung. And that statement seemed fully substantiated by the
appearance of the plot of land which looked more like 2 cucumber
bed than g field.

96, Cuttings~On this subject Mr. Monahan writes: —

« In different published descriptions of rhea culti in which the
number of cuttings that can be obtained in a yearis referred to, it ap-
pears to be implied that, at certain intervals, the whole of the stems from
“roots planted at the same time in a field can be cut simultaneously. This,
however, is not the uspal practice in Assamn, where the received opinion is
that, in order to obtain the greatest outturn and best quality of fibre, each
stem must be cut at a certain stage of its growth, namely, when the fower
portion of the stem tusns brown, and before the plant has flowered. As
all the stems from roots planted together do not reach this stage simulta-
neously, the custom is to cut selected stems from time to time as they be-
come fit for use. In this way selected stems are cut at intervals of from
one to twa months in the rainy season, and from two to threz months in

the cold weather. Rhea planted atthe end of the ramny season (October
ta November) will yield the first cutting about the end of March or begin.

- B. 576606,
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ning of Apnl, if planting be carried out at the beginming of April, the first D‘;’%ﬁl‘.iJNNTS.
cuttimg may bz obtained about the middle of May. When thecrop has

fairly established itself, cuttings may be taken regularly at the intervals
mentioned above."

Most of my informants spoke of four or five cuttings 2 year, as, for Humber of
esample, 1n May, June, July, August and November or even De-| conf. wich
cember, depeading on the naturc of the season. Butone old and | 33 55-50,
experienced cnltivator at a village in Sibsagar district, with whom s%f’:fy"f’xﬁi.
Mr. Severin, of Sanar, and myself had a conversation, told us that
he could make his field yield a cutting every 15 to 20 days. His
contention was that yield was entirely a queston of manure and
moisture, and I presume he was not far from correct. He argued
that the quality of the fibre depended upon the rapidity of growth, the
older the stems the coarser the fibre, and hence mn his opimon it was
not only true that high manunng paid, but when moisture was defi-| quahty of
cient it would also pay to ungate, A sudden interruption to growth Flore.
of shoots he held ruined the fibre,

97. Irri and Weeding,—Buton the question of imigation | weeqing,
Hr Monahan writes :—« No irrigationis required for rhean Assam. Be~{ Conf. with
tueen the time of planting and the first cutting, constant and careful | 7 o
weeding 1s necessary, but, after that, light hoeing between the rows after .
each cutting, and manucing once a year, if the soll be poor, seems to be
all the eultivation that the crop requires, *”

98, Preparation of Fibre.—Mr, Monghan says 1% The method of
preparing the fibre in Assam has been described in reports previously cont. e
published, and may be briefly recapitulated here. After the stems have | paras a7,
been cut, the leaves are stripped off, and the gréen outer caticle removed | +4 5 il
by scraping with a knife  The stems are then dried in the sun for from
four to six days, after which the bark 1s peeled off, and left to steep for
two or three hours in cold water, in which pieces of some acd fruit are | Useofr Acla,
sometimes placed along with it. ‘The acid appears to have the effect of 5::5'.-4;510!-
dissolving the gum contained in the bark, and facilitating its removal | = 81, 200,
Alter this steeping, the fibre is separated by washing the bark in clean
water and rubbing it between the hands.”

Every one of the cultivators questioned by me said it was most Scraptng
important that scraping off the green pulpy bark should be done at :: Shoots,
once If delayed, the fibre, they said, would become hard and much _’;’ 'r;"'
more difficult to clean. I presumethatby the expression  after which { . ué,
the bark is pecled off” in Mr. Monahan’s paragraph just quoted, he
means the layer of fibres left adhering to the stem, Practically the

R. 172213,
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whaole of the bark is scraped off in the greenstate and with it by far the
major portion of the gum, The fibre on being dried sull no doubt
contains aconsiderable amount of gum and the steeping in acid fluds,
it may be recollected, is part of the treatment recommended by most of
the patent processes for cleaning. Colonel Hannay has alluded tothe
use of Garcinia pedunculata which, if not exactly containing acid
(in the chermical sense spoken of in the patent processes for cleamng)
is at least highly astringent. It seems desirable that the exact action
of these natural or rather vegetable acids should be chemically in-
vestigated. It is quite likely that some of them would serve the
purpose of softening and removing the gum without entailing the
risk of injury to the fibre,

09 Outéurn.—Onthis subject Mr. Monahan writes:—< It is neces-
sarily very difficult to estimate, from the statements of Native cultivators,
the average outturn of cleaned fibre which may be obtained from a given
area of land under rhea, which 1s properly cultivated, As mentioned
above, careful cultivation of this crop 1s the exception, and the raiyat
who raises it, as a rule, on a diminutive patch, not exceeding three or
four perches in extent, keeps no strict account of the fibre which it
affords, a few handfuls at a time, for demestic uses. The Assamese
peasant 1s, moreover, strongly averse to giving any information about
the outturn of his crops, and any statements he makes on the subject are
usually under-estimates. Calculations based on such statements, which
may be taken for what they are worth, give estimates of outturn for rhea
varying from 760 to 6osh of cleaned fibre per acre. On the other
hand, the estimate deduced from an experiment made in the Nowgong
district jail * i 1885 was 911l per acre. Mr. Buckingham estimates
the outturn under favourable circumstances, at Gyolb per acre, and this
may probably be taken as a safe estimate for Assam. Mr. jMantgomery
after twelve years' expertence of rhea cultivation 1n Kangra, estimated
the outturn of cleaned and dned fibre at 9728 per acre.”*

The average of all the statements of yield made td me by the
Assam culuvators approximates very closely to 8 maunds (640D)
of clean fibre to the acre. One very intelligent cultivator assured
me, however, thata plot of land which I measured (15 yirds by 30
yards) had for many years past yielded him one maund of clean
fibre a year, which he was able to dispose of at R2-8-0 a seer, that
is 10 say, it produced 10'75 maunds, or 2 return of R1,000 an acre.

* See para. 83, also Mr. Kershaw's remarks, para, 100,
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This is very nearly the figure quoted by Mr. Montgomery (para. 157) | GRESENE

and 15 less than that given by Golonel Hannay (para. 79).

100. But in this place it will be mstructive of I furmsh a report of
an actuzl crop expenment made by Mr. L. d. Kershaw, Assistant
Deputy Commussioner, Golaghat—

“Crop expeniment Rhea (Beehmena nivea).

«First cuttng (May 7th, 1897).

“The only record 1 can find of a rhea crop expenment made in Assam
isof one conducted n the Nowgong jail in 1885, The cropped arca
was 1o that case almost exactly jth acre and the cutturn reduced to B
per acre was

Aetusl Cro
Eanmunt

Nowgong
l:xperf::.n‘_

N s o ARSI R
Thied »  October . - . . 116 Cuttings,
ToraL . 333b per acre,

o The present experiment refers to the first and least productive cut
ting of the season.

«The area of the plot selected was 430 square feet or as nearly as M’:‘;“hlyd
possible o1 of an acre. This1s the ordinary size of a plot of rhea grown red.
by the #asyats i this district. The plant was cultivated on a cushion of
rich sandy soil, liberally treated with cowdung phutsai (wood ash),
charcoal and rubbish. The mature plants averaged 3 6 in height,

The statks were first cut at about 2" from the ground. The leaves were

then stripped. These leaves were afterwards used as manure, The Sugcotant
outer bark was then scraped off with a sharpened bamboo, the stems | serDark o,
lightly rubbed with a cloth and carefully put aside, 1f the stems ap thig off,
stage get wet or dirty the fibre 1s said to rot This operation oceupied | . Exposaq
12 persons from 2 to z} hours. The stems were then taken to my bunga- EV‘R;'.RE{"’!'Q
low and placed m the sun each day until thoroughly dried and bleacheq oth,
almost white, This occupied four days. The fibre was then stripped

from the stems. This occupied four men a day. Asthe method of ex.

tracting the fibre {rom the dried stems appears (o be in some respects F\h‘ .
different from that described in the Durector of Land Records® Note o M‘,“:::.
Rhea (Assam Agr.. Bulletin No. 3) I describe the process in some g‘;";;. 72,
detall, The stem (but not the fibre) 15 first broken a few mches from the &
top. The operator holding in each hand the wood near the break, with | Operay

a sharp motion something betacen a thrust and a twist, disengages the S‘E',‘;"?l:;t
fibre from about an inch of the wood, which breaks into small pieces ang e

falls. The fibre isthen disengaged from the shorter piece of wood whiey
is thrown away. The ends of the fibre are then carefully gathereq tor
gether, care being taken that no strands escape.  Holding the ends of thel

R. 172:213,
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fibre 11 one hand and the stick in the other, a strong pullis given
and a long tress of clean fibre is extracted, This operation 1s repeated
low down the stem sp as to take up any strands which may have escaped
the first pull, The uncleaned fibre is then steeped in water, no acid fruit
is put in the water by »aiyats in this neighbourhood. The bundles of fibre
are while still wet beaten violently agamnst a flat board after the manner
of a dhob: beating clothes. The fibre is thea dried in the sun.

# The cleaned fibre 1s spun into rhea thread with a small ¢akuri, and
twisted into rhea cord with a large fakuri, )

“ During the cutting a sample batch of plants, weighing 2} seers, was
divided into stalks of different length and scraped with the following

results t—

Weightafter | Weight after
Total weight Leagth of stem. No. strippimg scraping
leaves. bark.
Tolas. Tolas.
3 13 32 28
23 25 ar 23
Tolas, 2 26 18 13
127 19 6 3%
& 67%
Wesght of leaves ng3 bark 193
Torats . 200 l 87

“ From the whole plot 1,396 stalks were cat. These were divided into
lengths, weighed when wet, after the bark was scraped off, and wesghed
whendried, The results obtaned were-—

Weight folas | Weight after
No.of | Average (when wet | bewmgdried | Uncleaned | Cleaned
stalks, tength. | afterbeing | in the sun4 re. bre.
scraped).
Tolas Tolas, Tolas,
347 3 e 700 170 . 26
388 2’ 6" 430 8o 16
Loan 2’ o” 230
230 1 3” 100 6o 13
510 ato .55 474
Moisture 1,200 wood 255 7
Torats L510 310 55

B. 576-606,
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« Combining these two results and reducing the figures to Ib per
acre, it appears that the total weight of the crop of an acre (stalks and
teaves) would be 11,1850 made up as follows 1—

b

Leaves « . . . . . . . 6,320
Batk . . . . . . . . 1,090
Moisture . . . . . - . 3,000
Cleaned fibre . . A . . . 18}
Dirct and bark lost in washing the uncleaned fibre 18}
Sticks . . . . . . . 637

ToTar . 11,185

« The net result of the experiment 1s that the first cutting gives 1183
per acre or about 2} times as much as obtamned in the Nowgong
experiment.

“The following table shows the amount of uncleaned fibre extracted
from r—

Percentage | Percent;

Perces i centage | Dercent:

ot v b B Shee Vowet [ e1e80 i
rie re to wet

wet stems, stems, stems, (‘:Qg:‘“‘

—

NFCENT
OPINIONS,

Firat Catitn
Yieid e

Stemaveraging.{ 3’ 2" 7 153 Porcenta
Ze!

—{ 2 6" 37 200 of Elbrg,*
Short stem » 1" oa” a7 216
" T ————

Torat . 36 177 31 o

©The plot an which the experiment was made was not regarded ag He),
good. 1 could indeed class 1t as under the average The shoots | ., Crops
averaged only 3 to 4 feet in height, but possibly this 15 an advantage i::;;g..,’,,,.
as it would appear that the shorter the stalk the greater the percentage 035 u?l,
of fibre extracted. 245; ”‘,;.111#/

1 hope to be able to ascertain the yield of the 2nd and 3rd cuttings of
the same plot. 1f the yield continues to be three Umes as great as thay
obtamed 1n the Nowgong experiment, the total yield would appear to
be over goolh per acre. Any estimate, however, 1s useless unty
experiments of the yield of the 2nd and 3rd cuttings are made,

R. 172.213,
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“The owner of the plot experimented on gave me last year's yield.
These figures must naturally be accepted with some caution. Reduced
to B per acre they are—

]
st cutting . . . . . . « 150
2nd . . . . . . - 225
ard . . . . . . . 225

101. FProspects of Rhea in Assam.—The concluding pages
of Mr. Monahan’s No/z are devoted to this subject, but as most of the
points have been already abundantly discussed in the foregoing pages,
I do not constder it necessary to furmsh the entire passage. Speak-
ing of the information derived fram Native cultivators, he says :—

“It is certain that, on this pemnt, no conclusion can be safely drawn
from existing cultivation in the province, which is everywhere of the
nature of garden cultivation,” He then goes on to say the chmate, as
already shown, is exceptionally favourable “while waste land suitable
for the crop is available in abundance.”

“On the other hand, there is no probability that the cultivation of
rhea will ever be undertaken on a large scale by the Assamese raiyaf,
owing to the labour involved in the separation of the fibre by hand,
and to the fact that any machinery or process by which it could be more
easily extracted would be beyond the rafyat’s means, The present con-
“dition of the Assamese peasant is such that he is not compelled to
engage in any laborious occupation in order to obtain a subsistence,
which is all that he requires, and even the trouble of preparing jute for
the market has been sufficient hitherto to deter him from the cultivation
of that crop, in spite of the large profits which 1t would probably yield
him So far as present indications go, it appears that, if rhea cultivation
is ever to become an important industry in Assam, it most be established
there, 1ike the tea industry, by European capital, with the help of imported
labour, Before investing capital in this Speeulation, it would be well
if parallel experiments could be made with Beehmeria nivea and Beethmeria
tenacissima, 1n order to decide which variety thrives best in the Assam

chmate.
CULTIVATION IN BURMA.

102. History.—1 have already mentioned that the discoverer of
Rhea in Burma was Colone! Burney. In aletter to Mr. d, Kyd,
dated 6th December 1835, he gives us many interesting particulars
which subsequent investigators have practically only confirmed.
I make no hesi herefore, in republist Colonsl Burney’s letter

B. 576.606. .
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$0 as to make this report on the thea-growing distnicts of India as| HISTORY:
complete ag possible. I have not had the pleasure of visiting the | Discotered
Shan States, and therefore have no additional p lars to offer

except that, through the kindness of the Inspector General of Forests,
T have besn furnished with an admirable series of specimens. The
plant proves to be Beehmeria nivea, and not the vanety tenacis-
sima. Golonel Burney writes :—

* 1 send you a small specimen of a kind of Hemp whichis brought here | Burney's
from the Shan Provinces of Pivela and Youkzouk, lying six or eight| Discovery.
days’ journey to the south-east of Ava. This matenal appears to others
as well asto wyself of superior quality, and 1 should like to hear your
opinton ofit. My mquinies from the Shans inform me, that they regu-
larly cultivate the plart which produces this hemp; that st has a bulb- | Met with in
beaning root from which they propagate it ; that the stem grows 5to 6| b Spmn
feet high, and about the thickness of a man’s fore-finger; that they
cut it down to the ground once a year, and 1t grows up again from the
same root asoften as they cut 1t; 2nd that this hemp forms a kind of
nind or coatover the stem, and may be taken off after macerating the stem | Steeptng tn
in water, or not—the former process, however, making the hemp much Cov:;_l:;‘h
whiter 1n colour, although depriving it of some of its strength and | parss. 39,
toughness, after rubbing or scraping off the cuticle of the bark, the stem
s beat all round, and this hemp peeled off. The Shans use this matenial | gorgal oo
in manufactuting every kind of cordage, and weaving a stout kind of cloth,
of which they make bags. They call st Pan, and the Burmese, who know
it only as coming, like almost every other good thing in this country, | Gonf, it
from the Shan Provinces, call it Gowr. I have engaged some Shans to |54 97, 202
g£0 to Pivela and bring me some of the stems, and a supply of bulbs and,
1f you think the material as good as1 do and worth your attention, 1
will send you some of the bulbs and some to our Tennasserim Provinces,
where, I think, the plant could be easily very extensively cultivated. The
Shans put the bulbs into the ground in the begwning of the rains in | Plantey ou
March or Apnl, and declare that the stems are long enough to be cut | 3iihe Eegla-
in September or October. The specimen 1 send you was gathered, some|  Balns,
say, 100 s0on, before the stem had attamed its full growth, The Burmese| Gorl ik

have the common hemp plant, and call t paik-lo kan."* $6,92,va!
103. Experimental Cultlvation.—Two yearslater (1837) Cap-| Cutttvatea

tain H. Macfarquhar sent a sample of the fibre grown i his gardenat] 277

Tavoy from plants furnished by Colonel Burney. Sull later (1843)

‘Woven In
ot

Ttm “ Urtica tenacissima *~—for a description of which w:de Dr. Rox»
burgh's Observations on Substututes for Hemp and Flas, page 69——Ed.,
Agri «Hort. Soc. Jour,
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These figures must naturally be accepted with some caution. Reduced
to fb per acre they are—

) ]
st cutting . . . . . . . 150
end « e 2 s & « . mp
gd  » e e« s+ e e« s 225

ToTtar .« Goo

——
101, Prospects of Rhea in Assam.—The concluding pages
of Mr. Monahan’s Noe are devoted to this subject, but as most of the
points have been already abundantly discussed in the foregoing pages,
1 do not consider it necessary to furmish the entire passage. Speak-
ing of the information derived from Native cultivators, he says :—

«]Jt is certain that, on this point, no conclusion can be safely drawn
from emsting culvation in the province, which is everywhere of the
nature of garden cultivation,” He then goes on to say the clmate, as
already shown, is exceptionally favourable “while waste fand suitable
for the crop is available in abundance.”

% On the other hand, there is no probability that the cultivation of
rhea will ever be undertaken on a large scale by the Assamese raiyat,
owing to the labour involved in the separation of the fibre by hand,
and to the fact that any machinery or process by which it could be more
easily extracted would be beyond the 7aiyst's means, The present con-
dition of the Assamese peasant 1s such that he is not compelled ta
engage in any laborious occupation in order to obtain a subsistence,
which 1s afl that he requires, and even the trouble of preparing jute for
the market has been sufficient hitherto to deter him from the cultivation
of that crop, in spite of the large profits which it would probably yield
him. So far as present indications go, it appears that, if rhea cultivation
1s ever to become an important industry in Assam, it must be established
there, like the tea industry, by European capital, with the help of imported
labour. Before investing capital in this speculation, it would be well
if parallel experiments could be made with Beehmeria nivea and Borhmesia
tenacissima, in order to decide which variety thrives best 1o the Assam

climate,
CULTIVATION IN BURMA.

yoz. Iistory.—I have already mentioned that the discoverer of
Rhea in Burma was Colonel Burney. In aletter to Mr. d. Kyd,
dated 6th December x835 he gives us wmany intercsting pamcuhrs
which q have practically only
I make no hesitation, therefore, in republishing Colonel Burney's letter

B. 576.606. A
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50 as to make this report on the rhea-growng districts of India as | HISTORY:
complete as possible I have not had the pleasure of visiting the Dll;cggggfd
Shan States, and therefore have no additional paruculars to offer
except that, through the kindness of the Inspector General of Forests,
I have besn furnished with an ad ble series of sp The
plant proves to be Beehmeria nivea, and not the variety tenacis- .
sima. Colanel Burney wntes:—
“ 1 send you a small specimen of a kind of Hemp which is brought here A%ggﬂg{':f
from the Shan Provinces of Pivela and Youkzouk, lying six or eight| Discovery.
days’ journey to the south-east of Ava, This materiaj appears to others
as well as to myself of superior quality, and I should like to hear your
opimon of it. My mquirtes from the Shans inform me, that they regu-
larly cultivate the plant which produces this hemp; that it has a bulb- | met with in
bearing root from which they propagate it that the stem grows §to 6| H35han
feet high, and about the thickness of a man’s fore-finger; that they
cut it down to the ground once a year, and 1t grows up again from the
same root asoften as they cut it; and that this hemp forms a kind of
rind or coatover the stem, and may be taken off after macerating the stem | Steaping 1n
in water, or not—the former process, however, making the hemp much mw,_;.‘j:;m
whiter in colour, although depriving it of some of its strength and | paras 39,
toughness, after rubbing or scraping off the cuticle of the bark, the stem
is beat all round, and this hemp peeled off. The Shans use this matenal | sopBaidor,
in manufacturing every kind of cordage, and weaving a stout kind of cloth, | wovan Inte
of which they make bags. They call it Pan, and the Burmese, who know |  Cloth.
it only as coming, like almost every other good thing in this country, | ek, "5
from the Shan Pcovinces, call it Goun, 1 have engaged some Shans to | &% 77 204
go to Pivela and bring me some of the stems, and a supply of bulbs and,
\f you think the material as good as I do and worth your attention, I
will send you some of the bulbs and some to our Tennasserim Provinces,
where, I think, the plant could be easily very extensively cultivated. The
Shans put the bulbs into the ground in the beginning of the rains in | Pranted out
March or Aprl, and declare that the stems are long enough to be cut | 3% the
in September or Qctober, The specimen | send you was gavhered, some
say, too soon, before the stem had attaimed its full growth. The Burmese | pareas 69,
have the common hemp plant, and call 1t park-lo han ™ b0, 92, 46,
103. Experimental Cultivation.—Two yearslater (1837) Cap-| Cortvatea
tain H. Macfarquhar sent a sample of the fibre grown inhis garden at ot faver.
Tavoy from plants furnished by Colonel Burney. Sull later (1843)

atthe Begin.
ning ohﬁ’eﬂ
Ealos.

The “ Urtica tenacissima “—for a description of which vide Dr .
burgh's Observations an Substitutes for 11, e 60mEd,
e o emp and Flax, page 69.~Ed,
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Mr. A, H, Landers contributed to the Agr:.-Horticultural Society of
India a paper on * The Vegetable Products of the Shan Country,”
in which he makes mention of this plant. Mason (Burma and Its
People) gives o brief account of the cultvation of the plant, but in
Thecbald’s Editon ( Vol. IL, 265) the remarks offered might be said
to read like the prospectus of some company owning a patent pro-
cess. There is hardly a sentence in the passage that can be regarded
as having any reference to Burma or in fact to India. The state-
ment is made that the nbbons of bark, stupped off in a particular
way, would fetch from £60 to £'120 a ton in England.

104, Recent Investigations,—The Inspector General of Forests
has obligingly placed in my hands coples of letters that have passed
between himself and the officers of his Department, 1n Burma. Some
of these contain useful addittonal information, though it must be
confessed the subject has as yét been far from satisfactonly inves-
tigated, I may give the following as specially interesung :—Mr, J.
Copeland, Deputy Conservator of Forests, Mandalay Division, records
1 hus diary the following note s—

“ Saturday 22nd, marched to Nanlan about 10 miles. This is the place
where it was reported that the rhea was cultivated on a large scale,
quantities of it being exported to China. Small plots of the plant are

found attached to several houses in all the willages on this plateau,
but 1t 15 only cultivated for domestic use and wot for sale, as a general

of it are in the Nanlan
Bazar where it fetches as much as 8 annas a w:s. It is propagated
from root cuttings which take readily in the rains, and not much care
requires o be taken of the plants. It grows toa height of 4 feet and
over. The fibre is separated by hand, the stalk being previously scraped
with a da toclean it. Itisused for making into a sort of rough twine,
The thugyi says thataf there was any sale for it, the people would be
glad to extend its cultivation Naulan is only 3o miles from Thibaw, and
will be within 2a miles of the branch ralway to Kyatsi Mansam, o it is
worth while to encourage the Shans to extend its cultivation.””

105. It will also be mstructive to furmsh here two letters by
Mr. Carr, Officiating Deputy Conservator of Forests, Mandalay Divi.
sion (dated 25th August and 13th Qctober 1896). His reference to
the so-called # wild rhea ™ of Burma 1s interesting since it has been from
similar remarks regarding Assam that the idea of B. nivea being

el ded

i have d P .

* 1 viss = 368 I Av,
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Rhea (Rika) or China-Grass.

~r

Receat Investigations in Burma. (G, Watt)

nivea.

“t1n reply to your No. 618-34—A-3, dated the 16th June 1895, ‘have
the honour lo state that a species which from a
with the plants sent up’from Rangoon I take to be B. nivea, is already
cultivated on the Shan Platean  There was a field of gun (by which name
the plant is known there) in the old village of Maymyo, but one of the
new roads which is being constructed cut right through it, and all the
plants were destroyed. I found only one or two shoots left, and they
would scarcely do as botanical specimens.

1 was informed that the plant was introduced from China, and is
cultivated in several places in the Shan States especially by the Palungs,
‘The bags in which the latter carry their betel boxes and other odds
and ends are made from the fibre. It is cultivated from cuttings which
take eassly. I may mention that the plants sent from Rangoon and put
down in the Forest bungalow compeund at Maymyo have all taken root
and promise to do well.

#] have mot been able to obtain any confirmation of the report that
1n Manig Kaniyg the fibre is pressed into bales and sent across the Salween
to China. There is a trade with China in fibre of some sort, but 1t is not
known yet whether it 15 thea. The Forester at Maymyo has been
instructed to proceed to Nanlan and bring specimens of the fibre and
the plant producing it Me. Jotnson, of the Bombay, Burma Trading
Corporation, Limited, who recently wisited Yatsank,a neighbouring State,
says that when he asked for gun he was shown the cotton, and that the
people were ignorant of any fibre-producing plants except the Shaws ™

“\With reference to your letter No. 1217-34—A-2, dated the 26th
August 1896, I have the honour to submit the followrng additional informa-
ton regarding rhea The gun species is almost certainly Beehmena
nivea, but ancther species called by the Burmans Hpetye * 1s found wild
in the neighbourhood of Maymyo and, I am informed, all over the
Southern Shan States  The Hpetye s a stinging species. The fibre is
not considered to be as good as that of gun and 15 not used much by the

Burmans. The Palungs, however, are said to mix 1t with gur and use
the two together although they prefer gun. Hpetye1s sad to be fauly
plentiful, while considerable difficulty has been expersenced tn getting gun
fibre, only about 4 or 5 bhaving been obtained np to date,

« Gun fibre 1s used by the Palungs for mahing ther small bags, but
except for this its principal local use 15 for sewing leather sandals. The
makers of these sandals pay RI-g-o per 11ss for the fibre. Al this rate
a ton would cost approximately £45 steriing bought locally, and as the

* The plant here mentioned was fornarded to me and prosed o be
y was not Rhea.—G. 1Fa

R. 172-213.
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" Rhea Fibre Treatment Company only offer £7-100 per ton, delivered in

Rangoon, it seems unnecessary to discuss the question of carnage.

“ As rhea fibre is light and bulky, freight would probably be at a tgh
rate and to obtain it locally at £6 per ton is equivalent to 6 wiss for R1
or at two-fifteenths of the present rate Of course with an extended
seale of culti and hinery the cost of production might be cone
siderably lessened, but it scarcely seems possible that it can ever be
profitably worked in Burma at a selling rate of £7-10-0 per ton, delivered
1n Rangaon.

Botanical Specimens.—1 forward herewith botanical specimens
ofbath gun and hpetye as well as some fibre of the latter species.
Qwing to defective preserving arrangements and damage during trans-
port to Mandalay the specimens are very poor,”

106. Manufactures.—Mr, Carr's allusion 10 the use of rhea fibre
woven into small bags recalls Golonel Burney's description as also the
very similar bags which on the Assam Frontier are mnvariably made
from the Ban-riha fibre (Villebrunea integrifolia) and never
from rhea So also the Jabaka and even Angami Nagas employ the
fibre of Girardinea heterophylla mixed with Ban-rifq, cotton or
other textiles  Butif there be no mistake as to the fibre being employed
by the Shan tribes this 1s the only mention of rhea being woven into
fabrics in India.

107. Mr. Carr's allusion to the makers of leather sandals employ-
ing the fibre for sewing thread, brings to mind Linschoten’s very
cunious description of the  Herbe Bengalen ” which, ke tells us, was
employed for seming quilts A modern use of thea is the preparation
of shoe-makers' thread, a purpose fur which its great stresgth vesy
hoten says :—

Heros

AR
s

Y556, "

Shawls and
Saris,

Conf, with
paras 1%,
7.

Bhegalpur
Admlxlnra
Swith Sl

Cony. wNIl
para, 54,

“They do most cuamngly stitch their coverlits, pavilions, pillows,
carpets, and mantles,” ¢ Likewsse they make whole pieces or webbs of
this herbe sometimes mixed and woven with silk, although those of the
hearbe itself ave deaver and more esteemed, and 1s much fayrer then the
silk. These webs are named Sarrijn, 2na is much used and worn in India,
as well for men’s breeches as dublets, and it may be washed Like linnen,
{and bewng washed) it sheweth and continueth a5 fare as if it were new.”

I have already alluded to the report that the people of Bhagalpur
formerly mixed, and, perhaps, to this day stll mix, rhea with sik.
That fact and the above reference 1o the textile use of the fibre o
Burms, are the only instances that I have been able to discover of
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the fibre being put1o any other purpose than that of making fishing
lines and nets  Linschoten’s remarks, though they seem to apply
raore directly to thea than to any other fibre, are open o the criticism
that it is difficult to see how = fibre once so extensively emplojed
and so highly valued, could have come to be disused. DBut what-
ever the fibre was, it is not now employed 1n the way he describes, se
that it is just possible it was rhea, and that a more extensive know-
ledge 1n this fibre and wilder cultivation prevailed formerly than at the
present day,

CULTIVATION IN MADRAS AND MYSORE.

108 Although 1n South Indra there would appear to be no Natwve
industry in growing thts plant, 1t has been experimented with ona
large scale by several European gentlemen and compames. In fact it
might also be said that the possibilines of the crop have been
more fully tested in South India than in any other part of this country.

109. The Agn -Horticultural Society of Madras has for many
years taken an active part in forwarding the enquiry, and at the
Government Expenimental Farm of Saidapet, the plant has been
repeatedly cultivated though only to a small extent. But the object
of this report, being mainly to afford information regarding the crop
in the districts where it s regularly grown by the Nauve cultivators
I can at most indicate the chief sources of my information and the
final results that have been obtained 1n Madras.

110. Glenrock Company’s Fxperiment.—QOne of the oldest
and, perhaps, the most important expenment of this nature was that
undertaken by the Glenrock Company, Ld. Mr, Samugl Jennings has
given (Agri-Horticultural Sociely of India, Vol. VII (n s.),
£2. 397-323), a full account of the Company's efforts which will be
found highly instructive and should be consulted. Mr, J. W. Minchin
wasin 1884 brought out from England to manage the Glenrock
Company’s contemplated Rhea Plantations, and on the way to this
country he pard a wisit to Algiers in order to see the method pursued
by the great French Pioneers in this indostry.  Mr. Minchin has been
good enough to favour me with some of the practical results ohtained
and the opmions he formed of the expenment, duning his con-
nection with the Company. It will, perhaps, be unnecessary for me to
quote the correspondence in full form, but I have Mr. Minchin's
authonty to make any use I please of the particulars supplied, and

R, 172213,
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DId not Pay.

Mr. Minchin’s Report,

shali therefore give the more important points which he has made
out i—

“l was employed, he writes, by the Glenrock Company, Ld., to cul-
tivate and treat rhea on their property at Pandalur in South-East Wyriaad.
‘The Glenrock Company also undertock the cultivation of rhea at Kullar
in the Bhowany Valley, about g miles from Mettapollium. Some 400
acres of rhea were planted in the forests on the slopes of the ghats below
Pardalur village and about 100 acres at Kullar,

111, ¥ield of Stems.—*'1 he growth of the rhea was all that could be
desired ; asmany as six cuttings of stems were obtained in the year, where
assistance could be given to the plants by irvigation, Without irrigation
at Pandalur three cuttings were obtained between the months of June and
November, during which months the rainfall is about 100 inches in all.
The best outturn from one measured acre in 1886-87 under irngation
during the dry months was six cuttings :—

1,384 of stems (8 stems to the ]h.) about 11,000 stems,
2,028t ditto » 16,000 - ,,"‘ .
44460, ( ditto ) » 22,000
49011 » (6% ditto ) ”» n or
3,660T » (ot ditto ) »
1,605h  » (15 ditto ) » .YEd

18,0271 (8 tons) weight of stems 1n the year about 128,00

112, Machinery Employed.~“ This was an excepti
field with faciities for water. The stems were treated in Deal
woeod’s Machines, but a considerable loss of tibbon was sustain,
by the Fremy system of stearming and removing the cuticle §,n
Small portable boilers on wheels were used, which followed tl
who were cutting the stems along roads through the cultivatig
steam was turned into closed wooden boxes into which the st

grow except under irrigation. Drying rooms were made with
pipes and exhanst pans for drawing off the moisture,

114, Period of Experiment,—“The cultivation and {expergy
ments were continued by the Glenrock Company from the beginning of
1884 - until 1880, say five years, but the fibre obtained at the pm:e ruling,
did not pay for the cost of p ion, and dingly the cultivati
was given up.
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115, Plants Available.~* The thea planted in the Glenrock Com-
pany’s Forests is still there contending with the jungle growth although
it has been deserted for the last six years, and any amount of roots and
plants can be obtained from that Company for future experiments.””

In reply to a commumcation in which Iasked for certain addi-
tional information, Mr. Minchin was good enough to reply as fol-
lows :—

116, Climatic Conditions of TWynaad.—*] think the soil and
climate of the Wynaad were very smtable to the cultivation of rhea.
Three good cuttings were obtained without irrigation during the rains
There is always very little rain for four or five months of the year, 1t
may be that a more equable distnbution of the rain mght give a fourth
catting.

117. Qutturn Exaggerated.—~Every facility was provided by the
Glenrock Company for the treatment of the rhez and every opportunity
for the cleaning and drsposal of the filasse at the full price avalable, I
consider that the figures on which the production and outturn of rhea

/’\v{e‘rto been based are very greatly exaggerated. Calculations
YEAIS B, most part been made on a quite insufficient basis.”

Governmy, yontgomery, of Kangra Valley, bases his calculations on the
repeatedom 5,000 stems which were all over 6 feet long and weighed over
of this Téach. On this he gives 1,000D of ribbons as his yearly crop
in the de writers make their calculations on the produce of a square
T can § land: others on the produce of a square yard of land; still
final ,-ei’n the number of stems from one plant,

110t the outturn of nbbon from weight or number of stems treated,
and, ¢fs on the condition of the stems, how long cut, their age and condi-
undeghen cut: .
» Proportion of Trater.—*Dr. Forbes Watson in his Report on
EWVEN, 1876, calculates that the proportion of swater in the green stems
Pp-js from 75 per cent. to 80 per cent. I found during the heavy rains
fou ‘he proportion of water was as much as go per cent. of the weight of
wasp stem
Cor‘:o. “The only statement that I have seen of the quantity of stems
com’lly obtained from any considerable area is that 1n Cofonst Hyde's
by ¥t on Greigs machine in 1872 when 7,360% of stems was cut from
sgacresof ground in the Saharanpur Gardens. But even that acreage
was not accurately ascertained. Colonel Hyde assumes the crop to be 2
tons of stems per cutting per acre.

121, Variations in Yield.—¢ Even with irrigation the different
cuttings will not be alike, Theoutturn of ribbons to the weight of green
stems treated also varies very greatly. Mr. Montgomery calculated this at
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MADRAS, 63 per cent. from Jarge stems and 3} per cent. from small stems. Stems
Stearn Docor-|  will not all grow to the same size, They must be cut when they begin ta
Conf. wwith brown at the base whatever theic size. Colonel Hyde from Greig's machine
rargs: &6 | gota} per cent. ribbens, In Algiers and the South of France, Mr, Favier
Povcentage | SIAteS that 10 per cent. of ribbons is abtained from the green stews by
of Rihbons. {  the Fremy steam decorticating process.  Thesa are much dryer climates
» than the Wynaad~-there is probably a much smaller proportion of water
ercentage
of Water, in the green stems. The Glenrack Company obtained only about 3} per cent.
"';""‘{'. i 1 riubons by the Death and Ellwood machine asd from § pes cent, to 6 per
cent. ribbons by steam decortication, according to the season of the year,
: 122, Replanting.—« Rbea is a most exhausting crop and will requite
iogdical replanting and heavy iture in manure to keep it up. -
Dr, Watson's 123 Yield.—1 consider that Dr. Watson'sestimate of 7501 of ribbons
Estimats, .
Conf. with per acre the utmost that ¢an be obtained per annum from sheaand that
Pers. 138 4 quantity only under vecy high cultivation. These 7501 ribbons should
5":;‘:,5&;:?‘ give alter degumming ahout Soofh of clean Glasse which I think is worth
now ong shiiling per Bb® i it could be sup plied in quantity,
cnﬁ;fc.:}m 124, Price too Lot~ Unless the market is prepared to give up

para, 156

Caplinl
Required.
Conf. weith
Ppara, 201,

A Large

Contract,

Price.

Conf acdth
paras, 2od,

tp £ 70 per ton for thea ritbons, T do not think there is any inducement
to undertake the cultvauon

125 Spinning and Weaving—~The long-staple thea filasse
will not be nsed except with maclinery especially adapted for it, and
the new mactunery will not be erected until a large and regufar supply
canbe obtamed, A large expenditure of capital in the cultivation wil
be necessary before a macket for the fitasse can be assured, and the
manufacturers must give 3 very long price for the raw material when
avalable. 1 was nformed by a large manufacturer that if 1 could
supply 30 tons of the filasse per month, he would comtract to buy it at
eight annas per poundf in India. But it would require an ared undet
cultivalion of 3 10 4,000 acres to ensure 2 yield of 30 tons a month.

126 Comparative Cost of Jute and Rheq.~" The price no¥
talked of £7 per ton for ibbons will obtain no supply {see paro. 184
Jute, as Or. Watson teports, gives 1,5000 of fibre per acre in one cutting
and is worth from £12 t0 2o per ton, Rhea will give half thisamount i
several cuttings and with vety much greater cost tn cutting, treatmert
and cultivation,

* 1 consider that the future of thea depends on the price that it may be
worth, *?

* Me. Minchin's letter was dated 12th August 1896
+ This might be said to be the average price at which the elean fibre
can be procured in North Bengal and Assam, oix. R1 a seer—G. (Fatte
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127. The Reading Lihea Fibre Estate.—Anocther expenmert 2t
rhea eultivation on a fairly extensive scale was undertaken in South Irdiz,
namely, by Messrs. James Finlay & 0. at their Reading Estate. This was
started in 1887 and discontinued in 1804, It was under the management
of Mr. W. Rhodes James 1 am unfortunately not in a position to aflord
full particulars regarding this experiment, but I understand that the high.
est yield from one acre in one cutting, was 64 cwt. 3 qrs. of green stems
The average yield came to 1200l green nbbons per acre per crop, on
what was called the bed system of cultivation  On the open system an
acre yielded 2nd crop 2,056 and 3rd crop 2,685 green ribbons.

“1t was, I understand, found that dry nbbons ran to about zo per
cent of the weight of green ribbons, and dry ribbons ran about 7 per cert,
of the weight of green stems.

¢ rriy and g were found

128 MJsore -Mr Jnhn Cameron has recently published a Memoran.
dum on the Rhea-fibre Plant which no doubt incorporates experience
gained at the Mysore Government Botame Gardens. The fullovang
passages may be here taken from Mr. Cameron’s report : —

“ Propagation.—Tao secure seed, the plants cultivated in this
country require very special treatment. But even then the supply is
usually scanty and precarious, It is fortunate, therefore, that the rhey
plant 1s so readily propagated by the drvision of its tubers, offsets and
stems. The best plan is to it a matured plant bodily for the purpose of
diwsion. The tubers, which resemble small potatoes, can then be dibbled
into the nursery separately, the larger ones possessing several ‘eyes’
can also be cut into“sets® as in the esculent just referred to. Thenby
careful handl a sturdy root-stuck can be sep: d 1t many pasts,
each having a littleroot and stem  Finally, the cane or stem can be
reduced into cuttings of 5-6 inches m length The best cuttings are
obtained from the matured wood, but treated under glass, in fine sand,
the tender or herbaceous portions of the stem will also take root. By the
above methods many thousands of plants can be raised from even a limiteq
stock. But to ensure success it should be done during the growing season,
In this chmate, old stools and freshly rooted slips are practically as hardy
as nettles, so that once b the plant is p without rigk
or even much trouble, The botanic gardens possess several thousang
plants from which young stock can beraised 1n quantity. Rhea has alsy
been domesticated to some extent i the coffee districts, so that, even
in the absence of seed, we have ample material to propagate from *

129. ** Sites for Natural Growth —In Mysore, the hil country in.
cluded inthe districts of Hassan, Kadur, and Shimoga, affords the position
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MYSORE. and climate best svited to the hardy growth of thea; and in the most
Best Cilmate.  favourable situations 1t is not improbable but the plant would run wild
to some extent. What iz really required in this new product is |ts posses«
sion in great quantity raised at a nomunal cost.”
Ayailable 130, “ Sites for Cultivation —Itfollows that where the plant will thrive
Land. without help it wilt also be the most productive under liberal cultivation.
Extensive areas of comparatively open forest land having a go'od head-
flow of water from some perennial stream would answer wel), providing
that the soil is fertile and open. Good drainage is a very essential con-
dition of this culture, so that the sloping sides of hills and sholas might
Humidity be preferable to landisnualed on flats and in basins, The annual rain-
Required. fall should not be less than 5o inches and would not hurt growth if it
. reached 100. Wet lands on the sides of rivers and canals bordering the
) Malnad would enly be suitable if they are porous and easily drained,
cfs:%gpe Butin all probability the existing wet crops are much more profitable
roftable. | go4 rhea is ever likely tobecome under similar conditions of cultivation.
mi‘,’fl:‘m 131, % Qultivation.—Virgin forest sorl, and good loam with a liberal
:9"2‘0 40} admixture of sand, are equally suitable for the vigorous growth of rhea.
38, 91, But there must be no stagnation of water, hence it 1s necessary that plots
demarcated for planting should be thoroughly opened by the plough.
Ploughing. This is bes tdone at the close of the monsoon when the surface herbage
' can be ploughed in and lefito rot during the dry season. At thebursting
of the south-west another thorough ploughing will be needed to
I make the surface sail soft and workable. Rooted plants of thea can then
anting. |,
. be put out in the field at 3-4 fest apart. Thecrop will not bea full one
. during the first year, but inthe second,third and fourth years it will be
full, Under good cultivation the young plants throw out many suckers
or offsets, and after 12-15 months of continual growth the intervening
spaces will be neacly full of stems of various sizes, After the fourth year
Transplant- the growth becomes stunted and the fibre deteriorates in length, texture
ing- and value, When this takes place the field has to be entirely broken up
Janure | andanew onelaid down. But should it be preferred to break up and
;wars. 73%. resuscitate the onginal field, alarge amount of manure would havetobe
91, 95, 96, | applied in the first instance andat reasonzble intervals subsequently,
100, 127, After the Hrst planting, field operations consist of weeding, hoeing, and
Wel:gnl:l‘ﬁgg.‘ 24 removing the manured stems.”
Irrigation.  With continual growth all the year round supported by irrigation
Nomperot | * during the dey months, an average yield will be three cuttings, but under
Cutdings exceptional circumstances even four cuttings may be obtained.”*
132, * Possible Yield per Acre.~The outturn of fibre per acre
differs according to climate and situation. But the best average results
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urder proper cultivation are not hkely to exceed eight tons* of ribbon} MYSORE.
(stripped bark) per annum At any rate a larger quantity than this| Yield pee

should not be expected from Indian cultvation.”

133, “ Present Jlarket ¥alue.—Bales of assorted ribbons are now
purchased on contract by a home company at £10 per ton. But it is very
doubtful if this price would be maintained in the open market. Any
quotation of value at the present stage of the industry must therefore be
more or less unreliable. But supposing the yield in India 1s only six tons
per annum and the market value £5 per ton, an acre of Rhea would still
be worth £30 to the cultivator,”

134. Future Experiments—It will hardly be necessary for me
to furnish other opinions regarding rhea cultivation in South India
It wll doubtless be freely admitted that the experience gained by the
Glenrock Company, though unfortunate, must be of the greatest value
as a record for future guidance. Mr. Minchin’s opimions are com-
pletely substantiated by the figures furmished by him  The regret
naturally occurs that the enterprising Indian Pioneer Company ever
attempted the crop in the Wynaad. There would seem to be no
doubt that to dispose fully of the question of India’s possible partici-
pation in the world's future supply of this wonderful fibre, one or two
commercial undertakings on the scale of the Glenrogk expenment
are essential within the region where the plant has for centuries
very possibly been grown by the people of India It will be time
enough to think of experniments in other parts of India when it has
been proved that North Bengal and Assam can produce the fibre at a
profitable rate

135. Maximum Acreage Yield —There has been no expen-
ment ether 1 North Bengal or Assam that can for a moment be com-
pared with the efforts over which Mr, Minchin prestded His expe-
nence, so far as India 1s concerned, must be regarded as the only one
with which the public have been favoured, that can be accepted as
aflording definite indications for fu(urc gwdance. But if the available
information that has been d in the foregoing pages, reg
Bengal and Assam, can be trusted, there would seem ltile doubt tha!
the yield in these provinces is considerably hugher than that obtained
by Mr, Minchin. Colonel Hannay had a fairly large plot of land
under the crop in Upper Assam, and s ultimate conclusion appears
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to have been that a yield of about 1z maunds of clean fbre to the

® Surely Mr. Cameron means 8 maunds, see para. 99.—G. WWat,
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acre was not impossible Several cultivators assured me when I
questioned them on this point, that they obtained from 8 to 10 maunds
anacre Mp. Monahan, the Director of Land Records and Agricul-
ture in Assam, hesitates, however, to accept a higher yield than 640%
of scraped and cleaned fibre,

136. Fulasse, not Ribbons, Produced—Throughout Assam
and Bengal, (as I have m several places in the above review stated),
the Natwves produce filasse not ribbons  They sell that article at &
price that averages from 6 annas to 2 rupees 8 annas a seer (=2B)
Mr. Minchin tells us of a merchant who was willing to contract for
a large monthly supply of filasse at 8 annas a pound. It would thus
appear probable that cultivation on alarge scale and with the modern
facilities for cleaning the fibre, might undersell the present native
price, in other words that a price of 8 annas a pound for filasse might
be remunerative, Indeed it will be admitted generally that this state-
ment 18 the most hopeful patt of Mr. Minchins otherwise very un-
favourable report.

CULTIVATION IN PANJAD.

137. History.~There is hardly anything further to say re-
garding the rhea culti mn this p than has appeared
slready 1n the Dictronary of Economic Products ; namely, the various
reports on Mr. Monigomery’s experiments.

On the 12th November 1894 1 pard a visit to the Ram Bagh
plantation in Kangra, 1n order to inspect what remained of
Mr. Montgomery’s farm. Ihad the pleasure to meet his widow—az lady
then over Bo years of age (and since deceased)—from whom I
learned many interesting details of the great struggle made by
Mr. Mont y and the he had had to
endure Mr. Montgomery came to Indm m 1862 in the same ship with
Mr. (afterwards Si> Robert) Egerton, at that time Settlement Officer
n Gurdaspur, while Mr, P. Egerton was Deputy Commissioner in
Kangra. Mr. Montgomery was persuaded by Slr Robert to com-
mence Iis rhea experiments in Kangre, and the two gentlemen
accordingly made their way up the Indus together.

138. The firm Mr. Montgomery came out to represent failed
shortly after his arnval in India and he was thus left single handed.
Alter much trouble he succeeded in procuring from China a small
supply of sexd (most of which failed to germi ate) and six live phnts,

B. 576-606.




Rhea (R(ha) or China-Grass.

89

Visit to the Ram Bagh, Kaogra. (G Watt,) Bczxg‘lyxeii'zm
at a cost of R3oo. From these his plantation was ulumately stocked | Mg MONT:
and large supplies were subsequently sent to the Saharanpur Botanic | BXEREC
Gardens, to Assam, to Mr. Minchin in the Wynaad, to Baroda, to the
Deccan, and even to the Sultan of Johore.

His Excellency Lord Maye paid a visit to the Ram Bagh three
months before hus death.  Mrs. Montgomery conld remember every
detail of that inspection and the pleasure Lord Mayo took in stedying
the cultnation of the plant and witnessing the extraction of the fibre
from the stems,

139. Fibre Separated by Clhinese TForknten,—Fortunately | Chinamen
for Mr. Montgamery there were Chinese workmen employed at the ‘Eﬁi"ﬁ“.‘:if'
time at the Government Holta Tea Estate 1n Kangra. Some of these
men were lent to lum, and on thewr arnval at the Ram Bagh they |pemonstrated
expressed astonishment at seeing the Chu Ma plant which they at| {Sheng
once recognised and pamed. ‘They stripped the shoots of their leaves | FI¥F®
and, laying the canes flat on a board, proceeded to scrape off the | water Usea
green bark, all the while that clean water was being made to play l:,:::':"'::'
along the board. It was through these Chinamen that Mr. Mont- g;'"‘;% k72

100,

gamery ultimately learned many details of cultivation and the mani-
pulation of cleaming the fibre,

140. Samples of filasse sent from the Ram Bagh during its early
years fetched as much as £120a ton, and Mrs. Montgomery showed
with pride a collection of yam and fabnes that had been spun and
woven from her late husband’s hand-cl d filasse (since purch
and deposited in the Economic and Art Museum, Calcutta) Butin
spite of every effort Mr. Montgomery failed to abtain 2 remunerative
price for his fibre and the cul of the plant dasitis
to-day in an experimental stage.

141, Mrs, - y after explaming these historic inaid of
the Kangra expeniment then conducted me over the plantation, which
ever since her husband’s death she had continued zealously to supers

‘vise, Onthe ions of 1 and of sol she

L

Fallure Due to
Price Pald
for Fibre.
Conf, with
parvas 3-d,
9, 43, 65, 51,
3, 84, 103,
150,

said that formerly every now and again the plants were dug up, the
old wood rejected, ard the fresh shoots replanted on the same ground.
Manure she could not afford to give, bat the soil in Mrs, Montgomery’s
opinion was so fertile that there was hardly any occasion for manure,
One field had not been taken up during the past sisteen years, and

Ingend  °
Exhaustion,

Not
Transpianteq
for 16 Years,
Confl woith

rparas, 23,
95

yet the shoots on 1t were fully five feet in height during my 1nspection
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PANJAB. in November. Thus for over 30 years the Chinese plant has been
N grown on the Ram Bagh without showing either degeneration of
stock or exhaustion of soil.
Situation of 142. The Ram Bagh is a fertile bt of rich loam, situate down in
Ram Bagh.
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the very bottom of the valley, and only a foot or two above the level
of the rver, but the various rhea plots are well shaded by avenues of
fruit and other trees, Irngation and even silt manure is avalable
whenever required,

. Subsequent to the date of my visit to Kangra Thad the pleasure
to Teceive several letters from Mrs. Montgomery, of which the following
- passages may be published in this place :—

« Shortly after you were here 1 had all cut down that you saw gone
to seed, none of the stems were more than five and six feet long and very
thin, from the best of them 1 had the fibre stript, it was very strong and
good for rope and string, but not what I would send anywhere as a

*good specimen of long dry fibre.”

“Qn the other parts where you saw the plant fresh and green the
stems were short and went to seed, then unfortunately the guddees sheep
and goats got on the ground and ate all the leaves and tops of the young
stems Though fresh ones have sprung up and are growing well, I do
not think there will be any fit for the long ribbon-like fibre, such as was
formerly prepared here by merely scraping off the gummy matter using
only cold water and no chemicals of any kind. Inthis way a beautiful
white fibre can be obtained without machinery at a trifling expense, and
Kahars bere gladly purchase it at R per seer.””

“ To produce long thick stems for good fibre, all the China.grass 1

' have requires to be transplanted ; roots or cuttings even, planted 2 feet
apart, soon outgrow that space. It is more than 16 years since any of
my plants have had anything done beyond being cut dawn and the fibre
used merely for rope and string. 1f my land could be ploughed af once,
the roots separated and replanted, there would be a goud crop of long
stems by the end of May, but this I cannot do. I am not inclined to sncur
the expense as I am far too old now to be able to see to the work being
done properly.””

143. “I should be glad to meet with a purchaser for my property
which 1s freehold, it was purchased before Lord Canning's Act wasrepealed.
Great expense had to be incurced to root up all the trees of milk bush,
cactus, etc., and to line out and build retaining walls, to terraces and
lay out water channels, before the China-grass could be planted. Cut~
tings and sced had to be ohtained direct from China, but when planted

the climate of Kangra and the locality of the Ram Bagh was found to be

B. 576-606,
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irably suited for the ivation of the China-g stems of 1o and { MR, MONT-
12 feet in height growing rapidly and giving 3, 4, and sometimes 5 crops n’yz EENYS
in a year NIS.
“The plant is so readily propagated by division of roots and cuttings |Stems often
that almost any amount of land could be stocked, from a single plant. I 15;1’"3‘1““
have made 170 which at 2 feet apart outgrow that space in 2} to 3 years.” Cr-g;ls:. oo
+Some years agro 1 was requested by Mr. A, 0. Hume to send a ton | 4eras 170
of dried stems. I had them cut, dried and sorted, so, sent all of an equal | Conf. swith
length, v12., 12 feet.” :f‘_;,"::?i, '3:’.’2’,
«T have a Brasier's patent fibre-cleaning machine here, but some years | *%6% '35
ago fibre prepared by it was valued at £4o per ton, while that cleaned by | vatuations
the Chinese method, was worth £ 120 the ton." of Fibre,
“1 have made many experiments and found various methods of
extracting the fibre cheaply which I would gladly show to any one wish-
ing to purchase my property.”
144. Mr. DMontgomery’s Report—~The following, being
Mr. Monigomery’s last report, may be given here since 1t has been
repeatedly alluded to by many other wnters whose opinions have
been quoted —
Report of China-Grass Cultivation and Preparation for
Export.
# 1n submutting, for the information of the Government, the results of [ Beehmerta
my experience i the cultivation of this valuable plant, I wish pomtedly| ™Vve&
to note that my remarks refer solely to that variety of the plant cultivated
and known in China under the appellation ¢ Tchow 8a.! My stock of
plants has been derived from seed procured with great difficulty from
that country n 1863
145. “(2) Whether the variety of the plant known in Assam as
* Rhea,’ or thit known as * Rami’ in the eastern 1slands, 1s 1dentical with
the Chinese plant, I do not venture tooffer an opinion  The Government Chiness
of India have apparently adopted the former appellation ‘Rhea,’ in Plant,

d ung the fibre, the A Government have adopted the latter
*Rami’ 1 have not had an opportunity for comparing growing plants
of each variety with mme, but I have had many specimens of fibre from
each supplied to me, and there appear to me well-marked distinctions
between the three, in colour and texture of the fibre,

146. Kangra—Plantation Established in 1863.~"(3) At
the time I succeeded in establishing the growth of the plant here (1863-64)
the tea plantation at Holta was the property of Government, and several
Chinese were then employed there. These men recogmized my plants with

much surprise, and showed me the Chinese method of separating the fibre,

R. 172213,
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PANJAB. 147. Propagation (3) By Seed,—* This course must be adopted
insome cases, when the germ of the plant has to be carried over great
Difficulty distances ; but probably much disappointment will attend the result,
with Seed. . . . N
Conf, with To obtain the seed great care is requisite, and a favourable atmospheric
paras 1% | season. For this purpose young spring shoots should be earefully

, 31, 7
~ "85, 148,

Cultlvation
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Cuttings.
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Cuttings.

Method of
Proparing.

reserved in a well-sheltered position, These plants should receive special
care and be well manured, During the rainy season they must be kept
thoroughly drained, and after that has passed, the ground sheuld be
carefully loosened round the plants. If the rains cease early in October,
a fair amonnt of seed may be obtained ; but as far as I can judge no
amount of care can ensure success, 50 much depending on the season-~a
dry one being most ble for the full devel of the seed, The
only method of sowing iwhich I found successful was on a gentle hote
bed, under glass, in March and April; the seed scattered over the sure
face, covered very thinly with sifted earth, and carefully shaded from the
sun, until the plants were about three inches high, when sunlight may be
gradually admitted. When sufﬁclenlly strong, they should be planted
out a foot apart every way.”

148. (5) By Cutlings of the Stems.—“The stems should be
spring-grown ones, allowed to ripen well and not cut until duly ripe. Then
divide the ripened portion of the stem where the cuticle has turned fully
brown into short lengths, each including three eyes or buds. Cuta quarter
of an inch below the bottom bud and as much above the top one,and plant
with the centre bud level with the surface. If the weather be damp and

* cloudy, they will readily strike root, otherwise they will require shading
for a week or ten days, the soil being kept moist.  As with seedlings, [
find a foot apart every way the most advantageous distance, as very few
shoots are thrown up the first year.”

149. (6) By Division of the loots.— This is by far the most
advantageous and profitable method. The plants forthis purpose should
be three or four yearsold. After gathering the spring crop, dig up each
plant carefully and remave the earth from the roots, I generally put
the mass of roots into running water for a shart time ; this cleanses them
thoroughly, and enables the gardener to sée his work clearly. The tubers
ous portions of the roots will be found to show a large number of eyes
similar to thoseon a potate, From these carefully separate portions
each containing five or six eyes, let the cuts be clean and reject all fibrous
and decayed matter, Expose these sets to the sun for a couple of hours
to dry the surface of the wounds, and then plant six inches deep, and at
the full distance of four fect apart every way. In this way two good

crops will be obtained from them the ficst year.”
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150. (7) Soil and Situation for Plantation.—* A rich toam
suits the plants best, but they wiil grow in any king of sorl, pravided a full
supply of moisture be available combined with thorough drainage. The
latter is emergently required, partscularly during the rainy season, as,
should the land be retentive and become swampy, the plants will wholly
decay in a very short period, If theland be poor, a liberal supply of
manure is requisite, otherwise the stems will be short and weak, yielding
searcely any fibre. In no part of Upper India can the plant be success.
fully cultivated unless water for irrigation be available during the dry
season. The factlities for obtaning an ample supply of water, combined
with the muderate temperature at all seasons, renders this district
particularly favourable to the plant.”

151. (8) Cultivation.—*“Should the land have been stocked with
seedlings or cuttings (paragraphs 4 and 5}, then in the following spring,
alter having reaped the first crop of available shoots, every other plant
should be transferred to fresh ground, and put down at two feet apart,
The follawing year the same course should be pursued, taking up each
alternate root and replanting at four feet apart. After this the plants
may well remain undisturbed for four years, hoeing well between after
each crop, clearing away weeds, irrigating moderately during the dey
season, and supplying manure where necessary. The only manure I
had at d has been vegi i mainly of the lcaves and
woody portion of the plant itself, and of tree and vegetable leaves stored
up for the purpose with which I mux a considerable amount of wood
ashes, With the aid of this only I have kept plants growing in the
same spot for upwards of six years; but consequent on the then very
crowded state of the ground, the stems were short and very weak, I
would, therefore, recommend a thorough removal after four years, the
1and to be then well ploughed, cleaned and manured.”

152. (9) Gathering the Crop.—« The periods for reaping will vary
stightly according to difference of season I find that in this district three
good crops ¢an be relied oneach year. The first during the latter half
of Apr, the second about the commencement of August, and the third
about the end of November. It will be found of much advantage to
postpone reaping the second, and particularly the third, as long as the
condition of the plants will admit. 1 the third crop be cut in the middle
of November, the weather here during the remainder of that month is not
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sufficiently cold to keep back the new growth; and should the young
shoots appear above ground early in January, the frosts which are usual
at that period setiously imjure them and lessen the spring crop.

* My own experience indicates that the stems should be gathered so
sa01 as the cuticle shows a clear brown colour for about onesthird of the
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length. At this stage, if the soil be good and the plant healthy, the
stems will be clean from butt to point, the leaves of a rich dark green
above, and pearly white below, and the branch” buds at the axil of each
leaf-stalk just showing. If gathered earlier than this I find the con.
nection of the fibres very weak, and that a considerable portion separates
in the operation of scraping the “peel’ [f allowed a further growth, the
axillary branches will have been thrown out which will cause breakages
at every point both in peeling and cleaning.”

153 (10} Height of Stems.— The average height of stems grown
here has been six feet, after cutting off the soft portion at the top. In gather
ing I supply each coolie with a sharp pruning knife. With this they cut
the rlpe stems close to the butt ; these ate removed in bundles by boys to
the nearest manure pit.  Here the boys cut off nine inches of the top and
pass one hand with a gentle préssure from top to butt ; this removes every
leaf. The stems are then placed in clean water from whence the peelers
remove them and separate the peel, which is again thrown into water from
which it is withdrawn as wanted by the men who cleanit, Theselay three
or four strips of peel on a flat board, scrapeita few times on the inner
side from butt to point, then turn it over and repeat the scraping, which
removes the cuticle : it is then hung up or thrown on clean grass to dry.””

154- (17) Distance Apart.—Taking the distance of four feet
apart for fully bearing plants, an acre will contain (allowing for paths and
water channels) 3,000 plants s mare than this I find to be too cronded and
to increase labour while lessening the actual yield during a four years®
period. Thus planted the yield will be a steadily increasing one, and the
plants will not show any deterioration.”

155. (12) X ield.—« From repeated experimental weighings I have
deduced the following average proceeds from 1,000 freshly cut six feet
stems t— hi N

‘Weight ascut . .

Do, \\frherla‘ dneld .

Do { GNEE L

Do, :!resh wood .

286
+ 775 =27 percent.
8, 9

wood
Do. clean dry fibre
Do. - water - .

156. (13) Influence of Rains on Fibre.— I larger stems, from
seven to eight feet, be taken the average is less in the neight of peel, but in
the outturn of clean Rbreit is slightly greater, with small stems from three
to four feet. The percentage of peelis markedly greater, but the return
of fibre is barely 35 per cent. Moreover, the extra labour in cutting,
peeling, and cleaning these small stems is an important consideration,
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The crop cut during the rainy season will always containa larger per-
centage of water, and that of clean fibre be found rather less, the fibre
being also softer than at the other periods of cutting, This I consider
due to the fact that at this period the resinous matter in the plant is in a
more diluted state, and consequently a greater portion of it s removed
during the process of washing and scraping the peel

157. (14) Fariation in Quality of Fibre.—1 have already ex-
pressed my opinion against the use of either immature ot small stems, as
likely to give a result inferior both 1n quality and quantity ; yet I am fully
satisfied as to the advisability of not only sorting the crop, as cut, accord.
ng to length of stem when necessary, but 1 would further recommend that
the peel from all stems of five feet and upwards should be divided into two,
and the fibre from the upper and lower portions kept distinct. If cultivated
as Isuggest, the difference 1n length of the stems at each cutting will be
found very small, the monsoon crop always giving the longest stems,”

158. (15) Acreage Yield.—* Taking the above as a basis for eal.
culation, and knowing that each plant established as I recommend will give
at least an average of sixstems during the first year, I assume "
Plants x Stems x Crops x B

gooo X 6 % 3 X8 oot per acre per annum

“In earher esumates, caleulating on closely planted erops and stems
four to five feet, I was cautious to restrict my estimate to 750l per
acre, but five years’ additional experience has shown me that with proper
open cultivation 1,000l per acre may be fairly assured.

159 (16) Cost of Production.—1 would now allude to the cost
of growing and separating the fibre into a state fit for export. After a
careful review of actual outlay, I estimate this as under :—

R oa p

Land rent per acre per annum. . 10 0 o
Cultivation 3 man per acre at Rs per

mensem . 15 0 o
Catting and traioing stems. two men for three

months at R4 per mensem each 24 0 o
Peeling and scrapmg, seven men at R_,

per mensem each 105 0 o
Natne supervision at Rm per mensem, for

50 acres, say o . . . . 2 8 o
Cost of g5l of ﬁhn: . . . . . 156 8 o

Torar .+ R369 o o perton,

. Th|sesumale, though doublless tte ﬁnel resulzs ol sv( years® culn.

. - . . . d-
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of which R247-5, ot 67 per cent,, has accrired in the preparation only of
the fibre.  This outturn has been obtained under the strictest supervision,
and 1 da not think more could be obtained by native hand labour when
doing daily work.”

160. {17) Separation of Fibre.-—"'The best means of reducing the:

versus
Chemlcals.

101,112,
224, 2268,
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Fatlure,
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5 Gum
Decomposed,

Mlehlnar’
Emplo:
that Used for
aste Slik,
L‘nnl seith

para, 2,

cost of production have been, and are now being, earnestly sought
for, and the result is anxiously awaited Many anticipate that the
separation of the fibre may be effected by mechanical means, others that
the object may be obtained by chemical processes, Hitherto I think we
have been led astray by our knowledge of the Chinese method of prepars
ing the fibre. But, so far as1 am informed, the Chinese do not use the
ﬁhre in a spun state, but that of divided filaments united into threads by
pulation peculiar to th 1 This process would be equally un-
suitable and expensive in Europe as that of the first separation of the
fibre has been shown to be.

« We want the fibreina state in which it can be at once operated upon
by machinery and reduced to yam, and I am deeply impressed by the
conviction that this may be accomplished without the aid of any expensive
machinery, and of the mechanical power requisite to work it

161, (18) Retting the Fibre,— The plan of retting as appled to
flax, hemp, sann, jute, etc., is stated to have been in some lncalities successe
fully employed with China-grass. I have tried it in every manner at my
command on the green and dried stem, as well as on the green and dried
peel in running water and in stagnant, both cold and heated. The
results have been unifarmly unsuccessful, From the peel retted in still
water, frequently changed, the fibre was cleanly separated and looked
well ; but after rinsing and drying was found worthless, being weak, dull
and discoloured. In all other attempts the fbre itself decomposed
equally with the resinous matter, 1 may add that 1 have succeeded in
growiny and retting flax here which has been valued in England at

£6-5+0 per ton, so that my management ia retting could not have
been so very inaccurate as to have solely caused my failures in these
attempls.”

162. (19) Spinning.—t\Vhen proceeding to England in 1871, Itook
with me from the produce of this estate, dried stems, dned peel and
hand-cleaned fibre, Al these I din getting exp d upon
by manufacturers who had been accustomed to working the fibre 1 may
here remark that Or. Watson refers to the fbre having been worked
up by the aid of hinery used for the preparation of flax and wool.
Mine was prepared by the machinery used for the utilising waste sitk, and
China-grass, in the state in which it is usually imported, goes through
precisely the same process, stage by stage. The result of these operations

B. 576-606.
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showed clearly that both dried stems and peel could be operated upon, | M

MONT-

Lot
each giving a good clean Kbre. My cleaped fibre suffered alossof | LXPER)

barely 9 per cent. in preparing it for the operation of the machines
Dr, Watson estimates the Joss at z5to 30 per cent. I ean fully understand
this after examining the specimens of Rhea and Rami I obtained in
Engtand. These 1 doubt not were roughly prepared in the manner des-
enbed in that gentleman’s report {page 37, column 2) where 2 bunch of the
peel is tied by oneend to a hook and a scrape on each side of each strip is
supposed to finish the wark. In this procedure a large amount of eva-
poration must havetaken place before each strpof peel had been operated
upon. In my procedure there was no opportunity for evaporation until
the clean fibre was cxposed tothe air; and the repeated scrapings on
both sides of the ribband of peel, water bemng frequently applied during
the process, must naturally have removed a much larger portion of the
gum and resinous matter than the rude procedure stated.”

163. (20) Freight Charges—*With the knowledge at present at.
tained it is evident that, however cleanly prapared, the fibre of China.grasy
has to undergo a mamipulatory chemical process prior to machinery acte
ing upon it. THis precess involves the use of heat, cheap ¢chemicals, and
appliances of small cost compared with machimery, I haye already
endeavoured to show that operating an the plant in its fr,

esh atate must
be most profitable, masmuch as under the present System the cost of

carriage is reduced to far less than it would be by transport of the pro.
duce in any other form not yet known.”

164 (21) Advantages of Cleaning Locally—« pgihiy chemiea)
process 1s the first step enforced on the manufacturer, and by it the fibre
loses portion of it weight, it would evidently be rrost desicatile that the pro.
cess should be carried out by the cultivator, or in his immediate vicinity
whe would thus save 10 10 30 per cent in cost of transport, besides abtuin:
ing a better price for his produce. The results of the experiments made for
me n England, showing that clean fibre could be extracted from yhy
dried peel, without the 21d of machinery, naturally forced upon me (hc
conviction (hat a similar process would be equally eflective on the fee. \E
peel; and as 1n the latter case the gum and resin would be in a I, u!h;
state, they would be far more readily acted upon than after the: qh d
been dried and concentrated ; therefore that weaker and conse: :'en:l
less expensive solutions would produce the desired effect, T have gux h. (yl
means at my command o procure appliances properly constructed :
the purpose, but T have fully satisfied mysclf of the feasibility of ,:'
idea of procedure, and that v will dispense with all costly mac),
nery in the preparation of the fibre in this country unless it be desired :‘o
|~ B
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convert 1t into yarn, and then weave it, in which case a factory properly
fitted must be estatlished,

163 {22) Mechaniral Contrirances for Peeling.—= Many
years back 1 recollect reading an account of an instrument or small
machine which had been invented in America for the s of basket-makhers,
by the aid of whirh one man could pee} as many osiers in a day as wosld
Sormerly kare employed a score.  Ons o~ mors instruments of this kind,
according to the size of the plantation, would mest our first want, as
peeling the China grass stems even by an expert hand is a slow
process, A properly constructed and fitted boiler in which to subject the
peelto the action of the chemicals 1s the next requiremert; and some
snitable vessels in which to thoroughly nash the cleared bre wonld com»
plete the necessary plant forthe factory, The interest on the outlay for
tbese, added 1o cost of chemeals used, would, 1 firmly belleve, nez amount
to one-fourth of that of hand fabowr as at precent,and bea emall sum
compared with the cost of machinery and engine-power to drwve it.”

266 {23)*1 fear the sbove expression of my ideas will be cons
sidered very starting, and 1 should pot have vertured at present to pro-
mulgate them had not this report been asked for by Government. I have
naw given my opinors, and, with due deference to those of the many
clever men whose attention has been devoted to this subject, 1 bel eve they
wall be found worthy of consideration. 1 bave spent twelve years and

otterly exhausted my means in the persistent effort to firmly establish
China-grass 35 an mportart produst of this district, and 1 still teust that
some otber indisidnal i benefit by my losses and sveored where T have
failed from want of means o protracy the stroggle”

167, {29) It was my earnest wish to have forwarded a zpecimen of
g bro prepared in the manner stated, but 1 hare not beenableto
obtain the necessary materizls, Should 1 da so shortly, a specimen shall
be sent”

165. Futuse Prospects—Mr. Montgomery's failure may be
attribuied 10 want of funds, 1o his pot possessing machinery and
appliance 10 redoce cost of cleanipg fibre and to the low price
vsually pald for bis hand-cleansd Blasse. The success that attended
His eSorts with the enlivation of the plant, would seem to pointto 2
rhea indosiry being possible i that district and perhaps in some
pants of Gardaspur as well,  Much soutable land might be had at
reasamable rates, labour could be readily and cheaply procured and
possibly river o canal irrigation easily avaflable, But the distance
from the xesboard woald tell even more seriously on Thea than it
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bas done on tea. Indeed it may be said rhea would stand a poor
chance, remote from the localities where the tez plant is being
grown, and within these would have practically to contend with that
product for both the capital and enterprise of the Europeans.

It is rowhere grown by the Natives and is not Itkely for many
years 10 come to be engrafted on their agriculture. They have
other and more convenient crops that give them quite as high a
teturn as ever rhea is likely to do and that too with oneshalf the
labour and with none of the liabilities that rhea contracts would
involve. Still it must be admitted that a small farm like
Mr. Montgomery’s that can to the present day yield stems 8 and 12
feet in height after a continuous production of over 30 years cannot
be said to prove the futility of future efforts.

So mauy persons have ends d, yet failed to blish rhea
plantations 1 India that perhups Mr. and Mrs. Montgomery are no
exceptions, but their patience and devotion til} death in their self-
imposed task, is truly pathetic. They have now passed away and
very possibly the future interests in the scene of their labours will
be 1n recording how many years it may be before all trace of the
China-grass has vanished from the Ram Bagh.

CULTIVATION IN THE NORTH-WEST PROVINCES
AND OUDAH.

169. Ilistory.~A volume might easily be compiled from the
extensive senies of reports, letters, etc., that have appeared in connecs
tion with the rhea of these provinces. The plant is nowhere grown
by the Natives however and 1nterest centres exclusively n the eulti-
vation of the plant at the Sgharanpur Botanic Gardens and in Dehra
Dun with a view mainly to supply the matenial for the two sets of fibre-
extractng experiments that were held at the Government Gardens.

¥70. In an appendix to this paper I propose to reprint a brief
histery of the rewards that were toice offered by the Government of
India and finally withdrawn. The question is of frequent recurrence
asto whether these rewards are sull open for competition. It will,
therefore, very possibly be a matter of convenience to have fu]l
particalars regarding these rewards,

17%. Reports of Mncluncry Ezxperiments —The reports of
the two sets of ey, per’ d at pur, have for long
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been in the hands of the public, and I shall not therefore attempt
even to review them. But since Golonel H. Hyde's report (4#% Octo-
der 1872) on Mr. Greig's Machine contains some particulars regard-
ing the yield of plant and fibre, X may be excused furnishing here
the paragraph that deals with these points, the more since the facts
brought out are frequently referred to by subsequent writers :—

“ The quantity of rhea stems sent to the ground subsequent to the
14th was 3} tons and was the produce of 1} acres of land. Of this
3% tons 480% of short stems we-e left unworked as refuse, reducing
the worked up stems to 7,360lb or 328 tons, The fibre when clean
and dry, weighed 207, the result being 1} acres of land produced
7,360 or 323 tons of stalk fit to be worked up by the Exhibitor’s
Machine, which machine turned out from that amount zojb of fibre,
which gives:—

About . ., + + . 63 Dperton,

Or . . . . o 138 . acre

It will be observcd these figures were obtained from one
cotting (the chief one), and it is generally admitted two or at most
three cuttings may be obtained, but not of equal value These
additional cuitings would, however, raise the amount of fibre annually
produced to something over zoob.

172. Sir George King, while Superi dent of the Sah
Botanic Gardens, wrote a long and highly instructive paper on the
subject of rhea which will be found in the Journal Agri.-Horticultural
Society of India, Vol. L. (n's. 1869), pages 4co-311. In that paper he
remarks, while commenting on the results obtained at Dehra Dun :—

“ 1 think, however, that if well manured and watered, three crops (as
is the case of China) might be obtained. It is inthe moist climate of
Assam that four or five crops may be obtained in a year.” Again in
another place he says:~*In estimating the return to the cultivator, the
plant being in the ground all the year round, both rabi and kharif land
rent must be debited against the crop, and also water rent where irriga-
tion is necessary. Besides this, allowance must be made for more
manure than the native cultivator usually puts on hisland. But the
amount of labour wanted in an established field would not be great.”

It will thus be seen that §ir George King fully realized the more
serious aspects of any definite efforts being made 10 establish the
¢10p in the North-West Provinces. The reader should consult the
paper in the original, and it will be found to review the question of
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yield, cost of production and value of the produce, in other provinces
up to the period dealt with, but from sant of data affords httle addi-
tional information regarding the North-West Provinces than 15 con-
tained in the two passages above.

173. Mr. Gollan, the present Superintendent of the Saharanpur
Gardens, 1s enutled to speak with assurance. He has been intimately
connected with all the rhea experiments that have been undertaken
in these provinces for many years past At my request he has fur-
nisked the report given below, which will be found to confirm, ina
striking manner, what I have endeavoured to show while speaking
of North Bengal and Assam, 75, that if rthea cannot succeed in its
area of present caltivation, 1t stands a poor chance of succeeding
anywhere else 1 India :—

Sahavanpur, dated the 24th Fuly 1896.

174. “ With reference to the request contained in your No. 5
dated the 215t July 1896, 1 have the honour to furnish you with the follow-
ing details on the subject of rhea 1n answer to the questions put by you in
the printed circalar recerved with your above -quoted letter,

175. {1) Conditions Necessary.—Rhea will grow, or, to be more
precise, exist, in nearly all elasses of cultivable sails with a minimum of
attention, but inorder to make it produce long straight wands of good
fibre-yielding quality, it requires a warm humid, equable climate, a nich
iriable loamy soil, which, if further enriched with liberal dressings of
fertilizing manures, such as cow and horse dung, bazar refuse, etc, so
much the better.

176. {2} Number of Cuttings.—Inthe Saharanpur district, Rhea
3ield three crops in the course of a year, but four to five crops of wands
of indifferent quality can be forced on by cuttmg the wands prematurely,
i.0., before they are sufficiently nipe for yielding fibre of good quality.

177. (3) First Crop.—The Rrst or spring crop beginsto sprout early
in the hot or dry season, and under frequent irrigation, yields wands from
2} to 3 feet fong. This crop in order to save it from being smothered by
the stronger set of wands which spring up after the breaking of the

monsoon rains is cut about the muddle of June. The outturn of this crop
islight, not exceeding 6 to 7 cwt. per acre, weighed after the wands have
beea stripped of their fohage. Owing to the shortness of the Joints and
all round shortness of the wands, it can hardly be considered a crop as far
as the production of fibre 1s concerned.

178. (4) Second Crop.—The second or monsoon sezson crop is the
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the North-West Provintes. This crop is ready for cutting about the
middle of September, Up to the time,of cutting, the wands give no
signs of flowering, therefore ripeness for cutting is not guided by the
appearance o non-appearance of flowers, but is known by the colour of
the wands, When ready for cutting, these have changed from a pale
green to a light brown colour. A good wand when ripe, should be 5 to
7 feet long or longer, flexible throughout its length, of a uniform light
brown colour nearly its whole length, and the joints between the leaves of
as near even length as possible Wands fully answering to the above
description are never produced here. ‘The maximum length of onr wands™
averages g feet, and as they invariably begin to become hard and woody
at the lower ends before the required light brown colour has extended to
their full length, our wands haveto be cut while the upper half .{s stll
soft and greem,and with the fibre in its upper portion naturally not
developed to its full strength, Our chief and only good crop of wands,
is, therefore, cut, while the upper half is unripe, to prevent the lower or
most praductive partion fram becaming too hard and woody for the ex-
traction of the fibre,

179. (5) Third Crop.,— The third or last crop of the season springs
up immediately 2fter the rainy season crop has been cut, and continves
growing until checked by a succession of cold nights or until killed to the
ground by frost. This crop is the only one which blossoms, but as the
flowers are invariably blighted by continued cold or by frost, seeds are
never formed, so the species or form of Rhea grown here (Behmeria nivea or
true China-grass) has never been known to ripen its seeds in this chimate.
The length of wand produced by this third or last crop varies from 1} to
'2} feet, according as the cold weather begins early or late. After growth
has been checked by cold or blighted by frost, the wands, if not cut
gradually, wither and die to the ground and the roots he} dormant gntil
the following spring. The outturn of wands varies with the season, but
asa rule it is even lighter than the outturn of the spring crop, and, as is
the case with the latter, of little account as a fibre-producing €rop.

180, (6) Tield.~The monsoon season or chief crop isconsidered good
when it yields one ton of green wands per acre weighed after stripping off
theleaves. If cutting is done at the right time, f.e., When the wands have
coloured up as far as possible without being too woody at the lower ends,
the leaves which are stripped off weigh about a fourth more than the
wands. A good crop of wands weighed with the leaves therelore aver-
ages 2} tons per acre.

181.(7) Percentape of Tibre.—* The percentae of fbre ribbons to
the ton of sands varies with the amount of degumming and cleaning the
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ribbons are subjected to, 1I the latter are well washed, and most of Pﬁﬁ%{“p‘g’{il.
the gum and outerbark gotrid of, 3 to 4 per cent. of clean ribbon * is| ~ MENTS.
the average gutturn. 1f the nbbons are simply peeled off the wands and ca"t‘g "c\’::n
dried together with the adherng gum and bark, 5 to 7 per cent, and 5 dipre |
perhaps even higher, is the average outturn. I think 4 per cent. may be gen e’
taken 2s high yield of well-cleaned ribbons. conteatih
para. 171,

182, (8) Propagation~—*In the absence of seeds, thia garden has
always depended upon roat division for the propagation of Rhea. It can
be rajsed early in the rains by cuttings made from wands produced by
the spring crop, and later on inthe ramns by cuttings made from wands
produced after the rains have begun. Roct division is, however, to be pre-
ferred as cuttings take nearly two years to form good strong wand-pro-
ducing stools, whilst raots will form firmly strong staols sithi a year from
date of planting, Root division can be done all the year round, though
in the cold weather the roots wilf not sprout untif the advent of warm
spring weather, but just before or immediately after the monsoon rains
begin, is the most preferable season. The process of division is extremely
simple. Al one has to do is to cut the roots up into pieces 2 to 3 inches
Tong, in dry districts lay the ground out after it has been well manured
and thorouphly broken up with the plough, in beds for irrigation, and
plant the pieces of root in patches of three or four pieces 3 inches below
the surface of the ground, in rows at 18 mches apart and the same dis-
tance asunder between the patchesin the rows or even ahttle closer
when roots are available tn abundance. Itis, honever, not advisable to
plant too closely, or st will be dufficult in aftce years to stir and manure
the ground between the stools. I the soil is naturally rich and has been
well manured before being planted np, no further manuring will be essen~
tiaily necessary untif after the lapse of two seasons, but Rheabeing a
gross feeder and exhausung crop to land, annual heavy dressing of
manure will be necessary after it has occupied the land for two conseen-
tive seasons.

183. (9) Not Cultivated by the Natives.—~* Rhea is not known

Stem
Cuttings,
Root Cuttings,

Season of
Planting,

Method of
Plantirg.

Subsequent
Manuring,

Cont erith,

in this dostrict outside of the Botanical Gardens, thesefore it possesses no
local or vernacular name,

184. (10) Cos¢ of Production and Price of Produce.—"1do
not ook upon Rhea asa crop that can be grown with profit in the

® It is not quite clear whether *cleaned ribbons ** shonld be read
* cleaned fibre,” The estimate of 1 ton green stems appears to be the chief
erop only : the other two crops very passibly might add another ton or, at

Crop nof
ohresany

or
Upper Indla.

é; pel;'c‘e‘n!. cleaned fibre, 3 tota) yseld of 1791b peracre per annum.—
o Watt,
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PROVII%VG’Es. North-West Provinces, or anywhere in Upper India, at the price [ under-
stand from an article lately published in Zhe Pioneer,as at present being
cn:;.le.:;n. offered at Bombay for the ribbons, In that article, mention is made of the
as 3, low figure of £7 per ton as the present price of nbbons delivered at

136, 140,
42, 1806,

Railwa;
Chargey,

Dehra Dun.

Erlca‘ Pald
equires to
be Tripled or

Bombay (see paras. 126, 188 (8)). Taking Saharanpur asa centre for
calculation, freight alone upon a ton of unpressed Rhea bales amounts to
Ry5-4-0, which converted into sterling at one shilling and two pence per
rupee, amounts to £4-7-0%, leaving a balance of f2-12-2} per ton for the
grower to meet cost of cultivation, cost of steipping the ribbons from the
wands, and cost of drying, packing and delivery atthe railway station, etc.
In the comparatively dry climate of Upper India, the cost of cultivation is
very high, as the absence of atmospheric humidity and equable tropical
warmth at certain seasons of the year has to be compensated for, in order
to secure which at the best is only a hight crop, by choosing the richest of
soils further enpched  with expensive dressings of fertilizing manures and
frequent stirrings of the soil between the plants,

185. (11) Kangra and Dehra Dun,—* Saharanpur is certainly not
a good spot for Rhea cultivation, but it is typical of large stretches of
country in Upper India. I will admit that there are a few favoured spots
in Upper India where Rhea thrives better and may cost a Iittle less for
cultivation than it does here; Dehra Dun and the Kangra Valley for
iostance, but even in such distnicts its cultivation cannot possibly pay at
the price quoted,

186. (12) Rhea versus Tea—" Both these districts are a considerable
" distance from the Jine of rail, so after meeting the extra charges caused by

Ribbons at
£28 8 ton
Would not bel
Extravagant.

Suceeeds Best)
oro Toa
Urows
Cont: weith
e, 84,
103,

road port, cost of prod would beon much the same level as at
Saharanpur and other places near the railway. 1f the quoted price wers
, it might be worth while for planters at Dehra
ments with Rhea cultivation,
fits would

tripled or quadrupled,
Dun and in the Kangra Valley to try experi
but even at a quadrupled rate (£28 per ton) the growers’ pro
not, in my opinion, be at all extravagant.

«1 may remark in passing, that the two districts I have named are teas
growing districts, and that I Jook upon tea cultivation as good objective to
hold in view when looking for likely spots for the, perhaps, eventual pro-
fitable cultivation of Rhea, Where tea thrives, [ believe Rhea will thrive,

- and also that jt will cost Jess for cultivation than in disteicts of which
he type, Moreover, where tea gives the best

Saharanpur may be taken ast
best results.

results, Rhea will, 1 have nodoubt, be found to gne the
Dehra Dun and the Kangra Valley are not to be compared with some
parts of Assam and Ceylon as paying tea-producing districts, and [ am
firmly of opinion, neither will they compare with the latter districts as
paying rhea-producing centres. \
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187. {13) ** To sum up in conclusion, rhez, as I have already indicated, s#) ANAN.

will gron of exist with Little care 1n the most indifferent of soils almost
anywhere in India, 1f the price procurable for the nbhons should in the
near future tise high to peculation inits
I believe districts favoured with naturally rich soils and warm equable
cfimates will 1n the long run entirely oust the most favoured Upper Indian
distnctsin its cultivation. I, therefore, take this oppartunity of warning
the Upper Indian planter, to make sure of s ground by experiments on 3
small scale, before he largely sinks his caputal in Rhes cultivation.”
188. Other Provinces of India.~It is perhaps hardly ne.
cessary for me to add that the entire volume of available evidence
most fully supports Mr Gollan in every opinion, which, after years of

e
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. Frovinces,
practical experience, be has formed. There is nothing to show that

thea can be grown commercially anywhere in the vast plains of the
North-West Provinces and Oudh, nor in the Central Provinces, nor in
Bombay. Here and there withmn each of these provinces there are
of course sub-montane tracts where some degree of success might
be obtained, but expenence in Seuth India can hardly be saig to
justify even these being at present selected for experimental cultiva.
tion on a large scale.

CONCLUSION.

189. Under paragraphs 6o-75. 1 have given asummnary of some
of the leading facts brought out by the study of the shea industry of
Bengal. It may be useful to exhibit here the final conclusions :—.

(1) Rheais not indigenous to India

(z) Itis faurly extensively grown by the inhabitants of 2 few of
the distnicts of North Bengal, throughout the greater part of A,
and in Upper Burma, Butitis nowbere else raised asa fibre crop
by the people of India.

(3) While the plant may be grown as a garden curiosity almgst

Indleq gry
ssam, | 9 Predont'

e10
aductioy

8 Chlet By
anywhere m India, the expenments to establish production on o | ment .

commercial basis have hitherto been attended with scant Success,

oty
Tmed o

teatiiln

N N Lo
and mainly because they were performed in localities that 1t might catltley,

have been foreseen could give little prospect of success.

(4) Itseems fairly conclusively shown that the future endes-
vouss to establish rhea as a commercial product will have to be Te-
stricted to the localities indicated, namely, the districts where for
centuries very possibly it has been grown by the people as 5

R. 172213,
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cowcLustoxd  regular crop. These have been spoken of collectively (in the forego~
ing remarks)as 2 sub-montane tract that les between 25°—30' and
Correspond~]  28°north Jasitude. If to thisbe added the Kangra district, the Indian
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area of successful cultivation is carried to the 3z° morth ltitnde.
In other words the most sonthern extremity (Rungpur and Bogra)
is approximately in the latitude of Canton and a portion of Formosa
and the most northern point (Kangra) 1s in the latitnde of Nanking.
Thus the Indian region indicated corresponds fairly closely in point
of latitude to the more mportant Chinese area of production.

(5) Itis of necessity an expensive crap, for it occupies the soil
for several years, requires much manare and careful protection from
animals. The fibre is difficult to separate, and clean, and hence 2
cheap and effectual machine or process is as much a desideratum
now as it ever has been, Unless great reductions can be efiected
in Gbre extraction, India does not seem likely to be able to produce
clean fibre at less than eight annas a pound or, say, £72 2 ton, ex-
change being 15, and 4d. to the rupee, By hand labour the cost
of separation and cleaning comes 1o between so and 6o per cent.
of the total cost of production.

(6) In the agriculiural systems of the Bengal region of present
production, it has to compete with tobacco and gnger. Unless,
therefore, it will pay as wellif notbetterthan these crops, an extended
production on the part of the Native caltivators cannot be looked for.
1t does not compete with rice and jute, since it commends the high
Jands and rich loamy soils.

In Assam it has to compete with tea and will require, therefores
10 give reasonable prospects of a good margin of profit, before it can
ever succeed in diverting European capital and enterprise from one
of the most secerely established of Indian ind

(7) In Rungpur it would very possibly be extremely difficultto ob-
tain suitable soil atreasonzblerates. In Jalpaiguriand the Duars mach
good rhea land is no doubt available, and in these districts the laboar
guestion wonld very possibly be much less terious than in Assam,
though the climate of Upper Assam would secem by far that best suited
dness of Burma, ially within the Shan

tothe plant.  The back
States, where alone this plant seems 1o be regularly grown, will very
possibly stand in the way of that country being taken into immediate
consideration by intending planters.  Outside the districts of existing

B..576-606.



Rhkea (Riha) or China-Grass. 107
. . BEHMERIA
Conclusions. (G, Watt) nivea.
cultivation Kangra would seem, in point of locality and climate, the |CONCLUSION.

most hopeful. Rhea has been shown to give in Kangra a very much
higher yield than in the districts of South India where fairly extended
experiments have been conducted.

{8) Lastly, until a few hundred acres of land in Rungpur, in the
Duars, in Sibsagar, in Lakhumpur, m Upper Burma, and 1 Kangra
have been systematically cultivated for 2 term of years, we shall not
possess the data upon which to decide whether or not rhea produc-
tion can be made profitable 1n India. But I feel constrained, after
a fairly careful examination of every aspect of the question, to affirm
that under no circumstance can nibbons be produced in India at the
figure recently demanded, namely, £7-10 per ton. Until, therefore,
the great ments of the fibre are recogmsed and much Ingher prices
offered than at present, it 1s quite useless to look to India as country
of supply.

R. 172213,
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II.—Villebrunea integrifolia, Gaudich., Bot Bonite Voy. 1. 91 ¢
F1. Br. Zud,, V., 589 ; Urticacez.

BON ox BAN RIHA: WILD RHEA.
190. Syn.—~Blume Mus. Bot, 11, 166; URTics AcUMINATA, Roxb.
Fl Ind., 111, 592; VILLEBRUNEA APPENDICULATA, [Vedd.
N in DC. Prod, XVI, 1, 235, OREOCNIDE ACUMINATA,
Kurz, For, Fl. Burm., Il 427 URTICA APFENDICULATA,
Wall. Cat. No. 4b04; CeLTIS £LOvOATA and C.
TETRANDRA, Wall Cat, Nos. 3692 C. and 3692 F.

191. Fern Names—Ban (bon-riha) (wild thea) is the name for
the fibre, the plantbeing Bon kotkora ; the (true kothora is Vangueria
spinosa) Ass ; Ritza (or for brief Ree) Jabaka Naga; Jutta, Naga;
Lookey, Singpho ; Lipic, Paharia 3 Kaphuzki, Lepcha.

192, References.—Robinson, Assam (1841), 67 : Thomson, Four.,

Agrs Hort. Soe. Ind., Vol. VI. (1845), 184, Hannay L c.,
Vol. VIL (1850), 222023 ; Royle 1. ¢ Ix.,{1857), Selectrons
2.230, also in Fibrous Plants, pp. 355-56 . Watson, Report
ont Rheea Fibre (1875), p. 1: Gamble, Trees, Shrubs, eic.,
Doasjeeling, p. 77, also Man, Timb.. p. 325 ; Watt, Sel. Rec.
Govt of India, Vol. L, p. 315. Cross, Bevan and King,
Report of Indian Fibres, p. 34 ; Talbot, Trees, Shrubs, etc.,
Bombay, p. 102,

193 Iabitat.,~Det with plentifully at the foor of the Eastern
Himélaya from Sikkim to Nepal; throughout the valley of Assam,
especially near the foot of the hills,and distributed within the Assam
hills from the extreme north through the Naga country to the Khasia
and Garo Hills, thence to Manipur, Cachar, Sylhet and Chittagong ;
also the mountsinous tracts of Burma (as far as Tenasserim) and to
the Yunan Province of Chins. So’agsin it occurs in the damp
valleys of the higher Konkan Ghats and is disitibuted to the Andaman
Islands
It frequents damp glades near streams but with its roots above
water level and is often so ly pollarded that it bles in
some respects a Jarge leaved willow. While passing through the
Nambar Forest I heard of & place known as JRiha-kats-jan that was
famous because being the head~quarters of the Mikir colfection and
preparation of dan-rika fibre

193. Citation of Collections and Authors.~In the Royal
Botanic Gardens' Hesb there is a very ive serics of speci~

V. 133.
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mens by Jenkins who sent it from Gauhat: with 2 note on the label
“This is the Ban Rheea from which China-grass cloth fibres are pre-
pared ™ Wallich, Nos 4624 and 3692 from Sylhet; Griffith No 4577
from East Bengal; Hooker & Thomson from the Khasia Hills;
Masters from the Naga Hills; Mann from the Duffla Hills; Kurz
& King from Sikkim, and Gibson from Western India, etc, etc.

1t has thus been fully recognised by botanists and has not fafre-
quently been mentioned as the plant that afforded the San-rika fibre,
but in no instance is it stated as being culuvated It is purely an
ndigenous plant, but because of its being called dan (wild) rika
arose the very mistaken notion by writers who had very possibly never
seen 1t that it was the wild plant from which by cultivation the rhea
had been developed, and the still more permicious error that, seging
that thea was thus wild in India, the fibse could be procured for little
more than the cost of collection. As fully illustrative of this error I
may give the following passage from Dr. Forbes Watson’s Report.
While speaking of the history of rhea he says, “ The matter then
dropped until about 1840 when attention was again directed to it by
Colonel Jenkins, who discovered the same plant growing wild in
Assam and transmutted 8 few specimens to the Agn-Horticultural
Society of Calcutta”” Now netther denkins, Hannay nor Dalten
ever say they found B. nivea wild, but are most careful to mention
that the Ban-rika (or so-called wild rfha) plant 15 perfectly distinet

from the culuvated rifz The nearest approach to making this

mistake 15 the record on a label of one of denkins’ plants already
quoted, but even he nowhere makes that statement in any of hus letters
of reports.

In this connection 1t may be added that, although the plant is
found in the Konkan, the people of Western Indra donot appear to
have discovered its great texule ments. At all events none of the
European writers on the botany or ics of Bombay Presid,

50 far as I have been able to discover, allude to the fibre

195. Deseription.—A small ever-greentree or large bush, which,
when pollarded, produces many erect strarght branches, 5,10 or 15
feet in length. Zeaves 6-14 inches long, elliptic oblong, caudate
entire or when young obscurely crenate, pmminerved (8 15 pas),
membranous and tomentose, the leaves of stamuinate plants much
more velvety than of the pisulate ; pefole t 1o 6 inches long; stipules

V. 133.
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silky villous. Flowers very minute, the males (staminate flowers) on
one plant and the females on another ; clustered on small dichotom-
ously branched cymes, that are situate on the loner portions of the
branches below the leaves or around the scars of fallen leaves ; male
clusters considerably longer stalked and more open than the female;
male flowers 3-4 merous, the perianth adnate to the ovary and to the

achenes.

196, Plate No. III represents this plant. It was obligingly fur-
nished me by Dr. Prain and is a reduction and adaption of Gaudichaud’s
table g1, the original representation of the spices, Dr. Praln bas
furnished the following descriptive note regarding the plate * 1=

197. History of the Fibre.—Colonel Hannay was the first writer
who drew definite attention to this fibre; he did so in his paper “ On

the Rheeas and Nettle Grasses of Assam.)’

“This is a jungle plant, he says, common in most of our forests, thriv.
ing best in the vicinity of water or running streams. When unmolested
it grows to a tree, but, by proper management, any quantity of young
shoots can be obtained, and as the divided roots afford numerous shoots,
and the plant can be propagated by slips as well as by the seed,
its cultivation for its fibre might be carried on, the same manner as prac-
tised in Europe with the willow. I have shewn theleaves of this plant to
the Chinese here, who say the fibre 1s exported into Southern’trom Northe
ern China, It is cultivated largely by the hill tribes on the North-West
of Yunan and by the Singhpoos and Dhoanneas of our own North-East
Frontier to a small estent only, for a coarse cloth but chiefly for nets. Tt
is recognised by the Nepalese as Leepeask, Samples of this fibre have
been most favourably reported on by Captain A. Thomson (see Journe
Agri -Hort, Soc, Val. VI, p. 184)."

Capfain’ Thomson’s report was to the effect that the fibre,was
all that could be desired for either canvas or lines and only required
0 be known to be generally used for these purposes., Samples of

€ T hen ey Tmap ettty £o 7k

5. 6, 7. Slamcns at various nngts
Pistil, abottive, surrounded by 4 filaments.
. Bract.
10, Female flower.
11, Pustid In vertical section the perianth removed,
12 Stigmatic harr enlarged. .
13- Ozule.
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this wild rhea fibre appear to have been sent home from Major
Hannay's collection, and Royle informs us that he had submitted

these to the Society of Arts (Fourn. gth December 1853, pps 60-61) ts Inferred ta

In a paper which will be found in the Jowrn, Agri- Horl. Soc. of
Ind., Selections fo Vol, 1X. (1857), p. 23, Royle says of the Jon-rhea :—

# No information is given respecting the plant yielding it, but it is no
doubt one of the nettle tribe, and from being called dou or jungle rheca,
it has been inferred that it may be the rheea 1n a wild state.  But though
we have no proof of this, 1t is satisfactory to find that Major Hannay de-
scribes it as ¢ uncultivated, but very common in all parts of the province®
and again ‘common 1n most of our forests ***

198, Comparatire Strength of Ban-rtha Fibre.—Royle
then furmshes the following table to show the results of the compara-
tve tests that had been performed with several Indian fibres including
Major Hannay's cultivated Assam rhea and his don-riea :mm

« Petersburgh clean Hemp . . . llgo
ubbulpore Hemp . . . . . . 190
hiha-grass . . . . . . . 250

Rheea Fibre  » . . . . . 320

WildRheea + - . o+ « o« . 340"

It will thus be seen that, according to these figures, the Jan-riba
was proved to be stronger than the China-grass (presumably from
China) and the rhea (presumably from Assam).

In another part of his paper Royle furmshes the results that had
been obtained by Messsrs. Huddart & Co. from their Rope Manufac.-
tory Limehouse, on the 13th February 1854 —

Report on Experimenis on Streugth of Rope made from samples of
Rheea and Bon-rkeea Fibres from Assam, receved from  the
Last India House

@ o e P poy
o1 E.]BE s [FE5%|8 g s
El82Ee | &) CE58s £ S
& d[2E |sc(c85&8F 5 W E
DESCRIPFION, | ws | w & €8 S lgesdsz k- €8
S |ew | Rdl ke [BaEglsEl T ]
$log|Esl| BT |EesERs 5 | EX
KRS G- [p°| & | <%
Wild Rheea, 15t
experiment .| 4| 443 ) 132 J19032] 844% (43| 1—7th 11016
Wild Rheea, 2nd
experiment | 4| 443 [ 132 [20,124] Bo3® [48 f 1—pth [ 1inye
Rheea Fibre .| 4| 443 | 132 [20,488] o9ro* |43 | 1—9th | 1in16

* The average strength of rope made with the best hemp and after
numerous expenments from 1503 to 1508 1s Sos.
V. 133.
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199. It will thus be seen that the San-rtka fibre was found to be
quite as strong as the true rhea of commerce, Itisan extremely
abundant plant, occurs in all the damp valleys of Assam, is highly
valued by the hill tribes, by some of them even preferred to the true
thea, and yet we know no more about it in European commerce to.
day than was made known to the world half a century ago, through
the combined labours of Major Hannay, the Agri.-Horticultural Society
of India, and Dr, J. Forbes Royle

I have already given in the Dictionary and elsewhere a fairly
complete statement of available information compiled from the
standard books that deal with Indian Economic Products. These
articles can be consulted, therefore, by readers who may desire 2
sketch of the earlier opinions. It very possibly, however, may be
more useful to planters and others, who contemplate opening
out experimental plots of this plant, if I give a brief abstract of my
personal investigati and of the opini of those whom I have
consulted. I shall give here accordingly a selection from the letters
and communications received from practical men whose co-operation
I have been fortunate enough to secure,

200. Chemieal Exawination of the Fibre.—The sample of
this fibre sent to the Colonial and Indian Exhubition having been
viewed as doubtfully correctly named, it was not examined by Messrs,
Cross, Bevan & King, and accordingly not reported on in their Indian
Fibres and Fibrous Substancesshown at the Indian Section of that
Eshibition. These authors accordingly only make a very bnef and
somewhat unfavourgble allusion to the fibre. In8pons’ Encyclopadia
itis said that “the fibre is more easily separated than that of the
preceding (thea) and is considered one of the strongest in India,”

Some short time ago I invited Mr. J. Melrese Arnot, Chemist to
the Bally Paper Mulls, to examine and report on a small sample of the

ribbons of barks which had been roughly stripped by myself from »
few branches cut from a plant fouad on the sloping banks of the
Rajghur Ali (an elevated road) near Lackwah, Sibsagar.

I would explain that these nbbons were not scraped nor put
through any preparation, My object was in fact to secure the entire
nbbon of bark, fibre, and gum, simply dried inthe shade. It seemed
to me desirable 1o discover the loss in purification and the degree of
resistance, if any, which the gum might make againsta mild chemical
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ueatmenL The plant had been carefully identifed by me; the Condition ot
cor pecil to the barks were registered as D‘JJ‘?"“‘
No. 12258 and were collected on the 7th March 1897. It wasa erived.
male tree in fall flower. The tree had not been systematically
pollarded and the shoots were old and fully ten feet long and aninch
or more in thickness at the bottom. The season of the yesr was,

, my A inf said, not the correct one. The | Hotthe
shoots then on the tree should have been cut off and rejected,| Season.
and the young shoots that wonld be found on it in June to October
alone collected for fibre purposes.

It is necessary in considering Mr. J. Melrose Arnot’s report that .
follows, to bear these unfavourable facts in mind.  Mr, Arnot writes :—

« The following figures are the results of the chemical investigation :—

Moisture, Cellulose, Mercerisation. Nitration,
11°45 26 01 16'40 129°29 Chamye.;
Results,

The fibres are beautifully white and of 2 fine silky lustre, measuring %;'lzﬁth and
25 to 30 mm, long and o'013 mm. in diameter ; they are cylndrical or um““’“
nearly so with a slightly striated exterior thick walls and small central s
canal; ends tapered. A pecto-cellulose very similarto flax but much | Finer thap
finer while being equatly long. Flax,

[ have endeavoured to make this report in such a way that the results

may be strictly comparable with those obtained by Messrs. Cross &
Bevan for so many other fibres, but inasmuch as their reports are mostly
based on examinations of the hand or machine-cleaned textile fibres, an
entirely satisfactory comparnison cannot be obtained. 1 regret also that
owing to an explosion of mitro-cellulose in my laboratory one series of
experiments was entirely destroyed, but the figures here quoted are the
mean of two series.

I havebeen unable to obtain a sufficient quantity of fibre of fulllength | Strengy,
(textile flaments) for the purpose of making a strength test to compare | 105
with the tests of other fibres made by Mr. Geo. Ashton.

# 1 have been expecting a fresh supply of the bark from you, but it has
not as yet come to hand ; I trust, however, that this may prove useful, and
when you can supply a quantity of hand-cleaned fibre [ would be glad to | Clean Fibre,
make a more extended examination,

# As compared withthe fibre of ia nivea this is dingly fine,
indeed it 1s one of the finest fibres 1 have ever measured~and, although

not anything like so fine in the individual fibre, the filaments are long and
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strong, and I have no doubt that jn every respect the material would prove
more easily workable on textile machinery, and it would undoubtedly
produce very much finer textures than Beehmeria nivea,

%[ have not seen the fibre of Bechmeria tenacissima, but, from deserip-
tions I have seen, this fibre seems to resemble it very strongly and ought
to be the most perfect substitute for linen.

The colouring matter contained in the bark appears to be very well
worth serious study.’”

1 was unfortunately unable to furnish Mr. Arnot with hand-cleaned
fibre for some time subsequent to the receipt of theabove report, and
when procured by me Mr. Arnot was unable to afford the time to
prosecute his investigations. The low percentage of cellulose must
be very largely accepted as due to the nature of the sample examined.

201, YHeld of Fibre to Green Stem.~—Me. LA, M. Lumsden
of Nahor Rani Tea Company, Tezpur, at my suggestion has gone into
the ion of an experi 1 ivation of this plant. He has
furnished me with a Yarge supply of ribbons cut from wiid plantsand
I trust very shortly, through the Research Department of the Imperial
Institute, 10 be able to furnish a fuller report both as to the chemical
and structural pecolianties of the fibre, and 1ts value as a textile,
Meantime I may taention the following particulars that have heen
furnished by Mp. Lumsden :=

<« Weight of green branches. . . . . 36 mds. 32 scers.

Weight of green ribbons . . . . s 3 m 30
Weight of dry ribbons . . . . o1md 30,

These figutes may, therefore, be pted as indicating the yield
of dry fibre to the weight of green shoots which the plant affords.

202, Different Plants Spol.cn of as Don.riha.~On'my arrival
in Assam I made enquiry for the plant known as on-rifa. 1wason
several aceasions shown Urena lobata ss being the boneriha, and
Mr, Whigham sent me from Golaghat Triumfetta rhomboidea
under that name, though he subscquently gave sow-dorial as the
correct vernaculat for that plant.  On one oceasion, while in Sibsagar
district, I was told that the fon-rike was being cultivated at a certsin
village.  Itook an apportunity o wisit the village and found, much to
my astomshment, a small ficldof Urena lobata. Both the above-
mentioned  plants are well known to afford aluable fibres.
r Cowling, of Chittagong for example, informs me that the Urena
is there hnown as sesh (white) Jefra and the Triumfetta as bali
(black) Jeira. Thoogh the former belongs to MALvaczZ and the
V. 133, :
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latter to Tiracza they are no doubt from the Nafive standpoint
nearly related plants. Mr. W. Leeds, Conservator of Forests wm
Assam, wrote in 1870 that the Jon-rifia was a species of Urena —
“ A common tropical weed of the ordexr MALVACEE and not related to
the true rhea. The fibre of Urena is used for the manufacture
of rope and is much wferior to that of Beehmeria” It will thusbe
seen that the error of confusmg these jute-like fibres with the
Son-rika has prevailed for some ume in Assam. ’

203. Further Particulars Regavding the True Bon-rihd.—
Me. John Phillips, of Suffry, Stbsagar, was good enaugh to interest hime
self in my enquintes regarding the Jon-réke. He not only succeeded in
discovening the plant in a glade behind his bungalow, but in securing
some Nagas to show me their method of cleaning the fibre In one
of his letters, written subsequent to the date of my visit to Suffry
(29th November 18g7), Mr, Phillips furnishes useful particulars re-
garding the name of the plant :»—

«1 take the name bon-7iha, he says, to be applicable to the fibre and
not to the plant from which it is obtained. The plant 15 called Zone
kotkora, but whether this 1s Ahom or Hinduised Assamese I cannot tell,
nor can I say why it 1s called wild kotkora The Singpho Deanneas
call the plant lookoy khoon, the latter word meaning plant or tree, The
Nagas in this neighbourhood call the plant Futta

“I showed the plant yesterday to Me Monzhan, and he said it was
quite different to the plant shown to him as bon-rfka 1n Lower Assam
which was a decided nettle but different from Beehmena givea. He said
that you would noft accept 1t as B. tepacissima.’””

The Beehmeria to which Mr. Phillips alludes is B, platyphylla,
which not only 1 Assam but mn Bengal s often called wild rhea by
the cultnators.  But the distinction Mr. Phillips makes in the name
don-rika being applicable to the fibre and not the plant, is worthy of
careful consideration, It would seem to support the idea already
advanced by me that the word rf4a may be butof comparatse recent
adaptation to the fibre of Beehmeria nivea.

Nagas
Temonstrate
S:parauon or

Name of
Fibre,

Ecehmeria
Dldtrphyll&

Dertvatlon.
Cons witn,
rare, 14,

204. Zteport from the Garo Hills.—Mr.F E, B. Lioyd, Officiat-
ing Deputy Conservator of Forests, hasalso given attention to the
question of the on-rika plant. In one of his letters he says—

“Lhave studied the habuts of this tree during the cold weather, and
thefoll oving facts may be of mterestto you, Thetres when left unmolested |
altams 3 gicth of about 2 feet and a height of from 30to 4o feet. In'

V. 133.



116 The Agricultural Ledger. *

VILLEBRUNEA "
integrifolia, Mr. Severin’s Report,
JNAAE'-%AKSA this district it is found on the hills only, batdering on the Khasia and
Knasts and Garo Hills, but extends ail along the southern boundary and isvery
Garo Hllu. fairly common. It is only found in mixed evergreen forestsand is not

gregarious. It thrives principally in shady damp places on the sides
of streams, it does not grow at all on the plainsor in places exposed to
the sun, Thetree flowers in March and the seeds ripen in April,
+ Pollarded. 205, Season of Collection.—The method of obtaining the branches
which yield the fibre is to pollard the tree during the months of November
to February, when the young pollarded shoots will be available in June
and throughout the rains, The fibre is extracted from the branches in
‘Tig\ﬂtlguaneu;n exactly the same manner as from Beehmeria nivea, only the fibre is longer.
Fibre, One man preparing bon-r{lia can get as much fibre in the same time as
three men preparing the cultivated fibre.
;illgr:vl‘zyg!s? ¥ 206. Uses of the Fibre.—“The fibreis only prepared in small
| Quantities and for home consumption, The people use it in making
nets and in certain cases for mixing with silk in making
Price R cloth. It can sometimes be bought at the village Az¢s (markets) where
per seer, the Garos who principally bring down the fibre sell it at Rt per seer”
abak Mr. Phillips was able to secure for me a set of the Jabaka Naga
tures, shoulder bags which they weave from this fibre. It is specially
selected for this purpose because of the great strength of the textile.
These bags are somewhat coarsely woven, but often very neatly
embroidered and the Nagas informed me that the don-rika fibre
H}ﬁlﬂn{_’}lh takes dye very rapidly. Occasionally the shoulder bags are woven
half with cotton and half with don-rika.
rumnguM, Mr. Philllps further informed me that rhea fibre did not in his
gg;.mnla opinion make a good fishing line since when thrown from the rod it
was aptto get knotted, but if mized with Jon-rika this did not ocenr,
This property, if confirmed by future il i should prove a
great additional merit to the don-rika over the rhea fibre of commerce.
207. 4 Fisit to the Jabaka Nagas.—But I cannot conclade this
account of the information acqmrcd dunng my briel Investigationsin
Assam without acki dging the § i dered me
by Mr. 7. F. Severin, Iurmeﬂy of Tiok, now of Tingall Bam Sapark.
Mr. Saverin from having to largely employ Naga labour has been
Jabska brought into constant association with the Jabakas and other _leﬂ
He has acquired a k ledge of their L ge and is p d to
visit their country whenever he pleases.
Mr, 8everln very kindly theref d k to me
on a short run into the Jabaka Naga country with the ob)ecl mainly
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of collectng informauon segarding this ftre. We found that they
cultvated the rhea {Bezhmeria nivea) to a small extent and sold the
fire 10 the people of the plains, Wathin recent pears, the ease with
which they have been able to purchase coarse cotton yaras, has disor-
gawsed their mdigenous textile industries, They bring down heavy
10ads of Arum (yams) and of the soapnut {(Sapindus Mukorossi)
and barter these and other natural products of their country for cotton
yarn and other prodace of the plains. Formerly both the fibre of
Girardinia heterophylla (which they call Zzked) snd thatof
Villebrunea integrifolia (called rifsa) were very extensively used,
but at the present day the latter 1s mainly employed for the warp
only of the narrow strips of cloth which are made into shoulder bags.
It 15 understood to give great strength to the bags sud is thus razely
entirely onutted,

208, On the ascent to the Jabaka village, where the head of the
clan (or Rajah) hives, we were shown the don-rida plant snd the crade
method pursaed in cleaning the fibre. Mp. Severin has since the
date of our visit continued hus enquiries, and it will more fully meet
the case if I publish here some passages from his highly instructive
correspondence, rather than to attempt to describe what I personally
witnessed on the occasion mentioned.

« | hope you have received,” writes Mr, Saverm, “the three bags of
ban-rika fibre ar ribbans I sent to you oi4 Goalundo by steamer and rail,
[ should say the three bags weighed about one maund.””

© 1 have had very little time to make progress with tha plant mysetf,
but of course now from May it will begin giving outits light green shoots
which alone are used for the exteaction of the fibre,”

% Bon-riha as the Assamese call it, means of course wiid riha, hut the
Nagas call the same plant ritsa ov ree for short. It is very plemiful
cound here and near the Joot of the hills whera it pets a loose soil and
plenty of water,

209, Preparation of Ribbons,~* The Naga way of produting
“ihe sibbons s quite 2ifferert from the Assamese. The coitings are best
made from May to October—dusing the rainy season. The gualty of
fibre depends on the age of the shoots, In old shootsthe fbre is less
abuandant, s not 5o strong as islargely intermixed with hard woody or

sgnified tissus. The younger the shoots therefore, the better will be the
quality of the fbre.
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* After cutting, the shoots are carried tothe villages where the out.
side green skin or bark and a fittle shmy matter is svraped off. Then
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'm:AARsA this district 1t is found on the hills only, bordering on the Khasia and
Rhasta u;sd Garo Hifls, but extends ail along the southern boundary and is very
Garo Hills, fairly common. ft is only found in mixed evergreen forestsand is not

gregarious, It thrives prncipafly in shady damp places_on the sides
of streams, it does not grow at alf on the plains ot in places exposed to
the sun. The tree flowers in March and the seeds ripen in April.

Pollarded. 205. Season of Collection.—The method of obtaining the branches
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which yield the fibre is to pollard the tree during the months of November
to February, when the young pollarded shoots will be availablein June
and throughout the rains, The fibre is extracted from the branches in
exactly the same manner as from Bohmeria nivea, only the fibre is longer,
One man preparing bon-riha can get as much fibre in the same time as
three men preparing the cultivated fibre.

206, Uses of the Fibre.—*The fibreisonly prepared in small
quantities and for home consumption. The people use it in making
nets and in  certain cases for mixing with silk in making
cloth, It can sometimes be bought at the village kats (markets) where
the Garos who principally bring down the fibre sell it at Ry per seer,”

Mr. Phillips was able to secure for me = set of the Jabaka Naga
shoulder bags which they weave from this fibre. It is specially
selected for this purpose becaunse of the great strength of the textile.
These bags are somewhat coarsely woven, but often very neatly
embroidered and the Nagas informed me that the Jon-rika fibre
takes dye very rapidly, Occasionally the shoulder bagsare woven
half with cotton and half with fon-rika.

Mr, Phillips further informed me that rhea fibre did not in his
opinion make a good fishing line since when thrown from the rod it
was aptto get knotted, but if mixed with Zor-rikz this did not occur.
This property, if confirmed by future i igations, should prove a
great additional ment to the Zon-rika over the rhea fibre of commerce.

207, A Visit to the Jabaka Nagas.—But 1 cannot conclude this
account of the information acquired during my bnef investigations in
Assam without acknowledging the invaluabl dered me

by Mr. T. F. Severin, formesly of Tiok, now of Tingali Bam Sanari.
Mr. Severln from having to largely employ Naga labour has been
brought into constant association with the Jabakas and other Nagas.

He has acquired a knowledge of their 1 ge and is p to
visit theic conntry whenever he pleases.
Mr. Severin very kindly theref d k to me

on a short ran into the Jabaka Naga country with the ob]ecl mainly
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Bhea (Rika) or Chana-Grass

1y

Ban-Rika, (G, Watt

of coll inf ion regarding this fibre, We found that they
cultivated the thea {Beehmeria fivea) to a smal] extens and sold the
fibre 1o the people of the plams, Within recent years, the esse with
which they have been able to purchase coarse cottan yarns, has disor-
gatused their indigenous textile industries, ‘They bring down heavy
loads of Arum (yams) and of the soap nut (Sapindus Mukorossi)
and barter these and other natural products of their tountry for cotton
yain and other produce of the plains. Formerly both the fibre of
Girardinia heterophylia (which they call fuka2) and thatof
Villebrunea integrifolia (called rafes) were very extensively used,
but at the present day the latter is mainly employed for the warp
only of the narrow stnps of cloth which are made into shonlder bags.
1t is understood to give greas strength to the bags and is thus rarely
entirely omitted.

208, On the ascent to the Jabaks village, where the hesd of the
clan (or Rajah) lives, we were shown the bon-riha plant and the crude
method pursued in cleamng the fibre. Mr. Severin has since the
date of our visit continued hus enquiries, and it will more fully meet
the case if T publish here some passages from his highly instrnctive
correspondence, rather than to stlempt 1o describe what I personally
witnessed on the oceasion mentioned.

% hope you have received,” writes fir, Severin, “the three bags of
ban-rika fibre o ribbons § sent to you pi4 Goalundo by steamer and radk
1 should say the three bags weighed about ene maund>

“1 have had very litle ume to make progress with the plant myseff,
but of course now from May it will begin giving outits light green shoots
which alone are used for the extraction of the fibre ”

# Bon-rihio as the Assamese call it, means of course wild b3, but the
Nagas eall the same plant vifea o 722 for short. It is very plentiful
round here and mear the {oot of the kilis where it gets aloose soil and
plenty of water.

200. Preparation of Bibbons,~* The Naga way of producing
the ribbons is quite different rom the Assamese, The cuttings ace best
made fram May to October—during the rainy season. The qualty of
fibre depends on the age of the shoots. In oid shootsthe fibre s less
abundant, is not 5o strong as is largely intesmixed with hard woody or

grified tissue.  The younger the shoots therefore, the better will be the
quality of the fibre.

“ After cutting, the shoots are carried tothe villages where the oute
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-;ABGAAEA the rib!?ons of partially cleaned fibre are stripped off the shoots.
[ The inside of these stripes of fibre is then scraped with the knife
o;,lgil_gd:l:: so placed 1 the hand as to allow theedgeto rest against the fore-

Seraped, finger. The stripes are then drawn through repeatedly in order to remove

Lefttopry | theslimy and gummy substances from the inner face of the ribbons.
IntheShadé | sfier being as well cleaned as possible in this way the ribbons of fibre are

SresPedin | fefttodry in ke shade After being fully dried the ribbons next are steeped
Wood-ashes.| jn water and wood-ashes for about 24 hours and then boiled in riceswater
30“\%4"!:‘1}.13& for 4 hours.*  The fibre will then be found to be quite free from gum and’

may be scparated into fine threads. This is, however, atedwus process
Hand-pleked. N o
and is mostly carnied on by the old people of the villages.
Harz‘!(-:‘_lynl;ted “ The thread (yarn) I send you a small sample of, is ready tobe woren
i into cloth.  The Nagas believe that the harder the thread is spum the
stronger it becomes.
‘n’.iﬁ'&%‘ “ The Assamese take off the ribbons when the shoots are in a half dry

Ribbons
Twistedinto
Rope.

My be Grown,
on Waste

Easliy
Separated.

Deeorticator,

state and do not first scrape off the outer bark and gum. They also leave
the inner face costed with the slimy gum. They purifyit in a coarse way
by washing 1n ime and then tuist it into twine or simply diwide up the
nbbons and, without any preparation, twist these into twine to be used for
making netsto catch deer in. The Assamese do ot spin or weave it,
and Ido not think they even make fishing lines and nets from 1, but for
these purposes prefer the silver-leafed rifa,

“ Bonerika will not grow where water stands. You recollect seeing it
on the embankment of the Rajghur where it was naturally dramed though
water was plenttful belon.”

210, Conelusion.—The nbove absract of reports and opinions
seems to tonfirm on all points the expectstions 1 originally held out
ina paper written in 1857-88 and published in the Selections from
the Records of the Government of India.

The don-rikz is a plant that can be grown on soils that the true
thea plant conld not bve on. It would require next to no cultivation.
There is no dificulty in separating the ribbons of bark since they do
not adhere so firmly to the central core of wood as in the true rika.
‘The bark stnps off Like that of a willow and 2 machine that would
slit the bark and then peel 1t off mught easily enough be devised.
Once 50 strpped the ribbons could be laid flat on a feeding table
and scraped both top and bottom, without sny injury to the fibre.

# 1t will be recollected that I have already pointed out that the rthea
fibre 1s in various parts of India cleaned by being boiled in rice-nater, 1
have suggested that this fact should be chemically investigated—G. Watt.

V. 133.
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None of the mechamcal difficaltiss that beset the rhea indusity
seem to me 10 ewst i this ease.  The gum is eawly scraped off, and
it is by no means so shundant nor so difficult of removel as in rhea.
Even if the fibre be considerably less valusble than the true rthea, 1
could be produced as a by-crop in tea-planting, could be easily and
cheaply cleaned, and mught thus be twrned into the market at a price
that would at once command a ready sale.

1 do not say that the introduction of this fibre is likely to solve
the rhex production problem. But from what I already know of
this wonderful and greatly neglected fibre, I have very htle hesitation
in afirming that the tea-planters in Assam are Lkely to find the Zon-
riha a more tractable and remunerative by-crop than rhea fibre
self. It could be grown on the slopmg banks of most of the
depressions or kxllaks withia the tea estate~—lands which 2t preseny
are not only waste but often sources of posttive danger to the tea-
plant  The annual crop of shoots from the perenmial bushes would
be found money and the supply of nibbons could be seraped by hand
labour at a very moderate cost—the total charge n fact sgainst pro-
duchan  But no doubt machinery could be designed to greatly
reduce even the cost of separation and cleaning.

JABARA
RAGA,
No Meehanl.
cal Diffcul-
ties.

Lomparativ
Value»s of Y.I'Lec
Fibtes,

Reraunerative
By-cropto
Tea.

Could ba
Growninthe
Ewilakes
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MAQUTIA
Puya.

Pua-Rfha,

1V.—Maoutia Puya, Wedd. in Ann, Sc. Nat. Ser. ¢4 1, 195; FI. Br.
Ind., V., 592; URTICACEZ,

PUA.HEMP: NEPAL RHEA,

211. Syn. and References —Brandis, For, Flor., 436 : Kurs, For.
Floy,, Burm, I, 429 ; Gamble, Man. Timbs, 325: Atkinson,

Him, Dist, 317, 798: Benmeria Peva, Hook., in Fourn.

Bot., Vol. I, (18¢9), p. 26 ; also III. (1851), p. 316, 8. 7 (Ex-

. clo. Syn. Rosh) s B. vrurescess, Donr Prod. 59 {noft of
Thunb) Urrica Puxa, Ham, in Wall. Cal. 4605: Royle

Fib. PL 368; Campbell, Fourn. Agri~Hort. Soc. Ind, VI,

135, 142, 240; Hannay, Fourn. Agri-Hort Soc. Ind, VII,

223: Madden, Fourn, As. Soc. Bengal XVIIL L, 622, Wat-

son, Report Preparation and Uses of Rhea Fibre (1575), 34

_ (reprint from Hooker, Fourn, Botany, Vol. IIL).

232, Vern. Names,—Poi, pua, Hind.; Penki, Limbu (Siklum);
Ryinki, Rienki, Lepcha (Sikkim); ZFuys, Kumeon, and Putlents,
Almora in the North-West Provinces it appears often to be called ban-
rhea (wild thea) ; Puya, Nepal; Sat sz, Burma. There would appear
to be seversl plants that go even more generally than Maoutia
by the name Saf sa, sat-sha or sap-sha. Of this nature I would

Trema of lis, Sarcoch puicherrima and
Beehmeria Hamiltonjana as plants that belong to the same natural
order and yield fibres of similar character to that of Maoutia Puya
which seem in Burma to all recewve the same vernacular name.

213. Description.—A shrub z to 6 or B feet in height, branches
pubescent,  Leaves slternate, on fairly long and slender petioles,

. . -t-

FRTAP- SUR OO SOTOUP. 1

g Us e = L o i
stipules lanceolate very hairy! Inflorescence axillary and terminsl
cymes, dichotomously branched, slender. Flowers minute sessile or
nearly so, moneecious or dicecious, in small heads: male heads larger
than the female, stamens 5 opposite sepals: female perianth ovary
straight stigma penlcillate achene gibbously ovoid trigonous
adpressed-hispid ovale erect.

Plate No. IV has been reproduced from Hookers Journsl of

Botany, Vol. 111, FL. 7.
M. 260-265.
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Pos-Ribs. (6. Watt) M“‘i,"-:l‘;;“"‘
214, Habitat —Faisly plentifal in the damp forests at the foot of
the Himflaya from Garhwal eastwards to the Khasia Mountaing
and Burma.
215, Historyp.—Dr. phell, while Sup dent of Darjecling, | | ortatnat
i " N Discovery
wrote an account of this fibre in 1847 which was published in the cEassion
Journal Agri.-Horti. Society of India, and has been re-published § with Roes
under numerous editonal tzansformations by every subsequent writer ,,fﬁ.'.‘ﬁ;;:ﬁ"g.
on this fibre.  The spect tlected by Dr. Campbell were subse-
quently identified by Dr. Falconer, at that time Superintendent of
the Royal Botanic Gardens, Calcutta. I have already mentioned the | Gonfustont
of the only sp nthe Calcutta Herbanium collected S;gg,*:g:g
by Dr. Campbell having been wrongly named Maoutia or rather
“ Pooak™. Mr. C. B. Clarke detected that a mistake hed been made,
gnd wrote en the sheet the correct name of the specimen, namely,
Beehmeria nivea. Whether that was the 1dentical specimen said
to have been examined and named by Dr. Falconer I am unable to
say, but I completely concar with Mp, Dlarke’s determination that that
pazticular sheet of “Pooak” {which was collected ro doubt by
Dr. Campbelf) is the typical form of thea  But under the cover of
Maoutia Mr Qlarke himself had nawed some of his own early col-
ltections of this plant as Beehmeria nivea and subsequenty
corrected them into Maoutia Puya, Whether this circumstance can| proba)
be viewed as mcconnting for hus having said that rhea was wild in E?%‘e‘ﬁ"&l%
Assam Iam unsble tosay. But there seem no doubt that several| Wi ©
Indian botanists made the mistake of confusing Maoutia Puya and | 905 %"
Bethmeria nivea, The imstance I have mentioned of the name| Rhea ana
having been corsected, s by 50 means a solstary one, in the fauly ex- P
tensive series of samples that I have examined  The point is of hie-
toric value since 1t has a direct bearing on the story of rhea in India,
¥ should not otherwise have regarded the correction of a name on a
few sheets of herbari P as of g But if doubt
e thrown on the determination of Dr Sampbell’s * Posa * which I
strongly suspect mast be done, then practically the entire literature of
this fibre may have to be regarded as cancelled  Bot there are cer.
tain passages in Dr. Campbell's descri that agree fairly well with
Maoutia in fact better than with Boehmieria nivea, sothat it may
be that D, Campbell's desenption is what he saw of Poses and his
specimens supplied to Hergaria, may bave been derived from the

cultivated plant of Rungpur (Conf. with para. 46).
M. 260-265.
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Infariop
Quality of the)
Efbre.

The examination of the fibre made by myself, on several occa-
sions, revealed so litfle merit that I have been anable to understand
why it had been highly extolled. But if the Puya of Darjecling and
Nepal which was examined and reported on by experts in Europe
half a centary ago, was in reality rhea and not gos or puya, then there
is no difficulty in accepting the reports.

216. Chemical Examination.—Mesers, Cross, Bevan & King
show that this fibre should be regarded as very inferior. Tt lost 627
per cent: by hydrolysis and contained only 327 per cent of cellulose
The sample was, however, ribbons of uncleaned burk. But these
chemists remark-“ not only was the specimen inferior in point of pre-
paration, but it was found in the microscopic examination, impossible
toisolate the ultimate fibre, by reason of its- breaking up under the
needles: Many of the fibres of the Uriicacem show this tendency to
brittleness; but with special attehtion to coltivation and the conditi
of ‘growth, these defects can in all probability be removed. ™

z17. Re-investigation Necessary —As matters stand, however,
Ithink it preferable to urge that the available information regarding this
fibre is 50 extremely confused and imperfect, but it would be preferable
were the-subject re-investigated from first to last  With'this object in
view it may be as wellif Iput on record here Dr, Campbell’s ori-
ginal communication regarding it and (hg report that was made on his
samples. These papers may not be accessible to some of the readers
of this Ledger and may accordingly be accepted as making the pre.
sent sketch as complete as gossihle - )

Dr. Campbell’s Original Teport on Pooal Fibre,

218, 1 bave the pleasure to bring 3 new sort of hemp to the notice of

the Society on behalf of Serjeant Crutcher, who is a professianal worker in
teather, and uses it in his craft. . The Serjeant considers it equal to Russia
herop, for shoe and saddlery work, and purposes, if a demand shall arise
for 1t, ta prepare and supply it to the Calcutta market.””
! «] shall shortly describe the plant, the method of preparing the hemp
with some other particulars, and will request of you to besokind asto
have it submittted to a comparative trial with the sunn and European
femps, dod favour me with the results also adding, if possible, the priee
it would fetch per maund in the Calentta market ™

¢ Deseription of the Plant.—The plant from which the hemp is
mades calied Posak by the Parbuttias, Kienki by the Lepchas, and Venki
by the Limboos. It is ke a nettle, and is one probably, although 1 ¢anzot

M. 260-265.
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d the question. | bave, b e, the pleasurc (o submit herewsth | Camphells

the leases, seeds just formed, and a partion of the stem of the plast from
which the genus, if not the speties, may be datermined, It grows to the
height of 6 or § fect, and varses  the thickness of ‘the stem from the
size of a gl to that of the thumb, The leaf »s serrated, of a dark-green
calour above, silhvery-white below, not hawy or stinging, and has a
reddish pedicel of about 3 inches long, The seed forms in smali currant-
ke clusters along the top of the plant, and on alternate sides about an
juch apart  two small leaves spring from the stem at the centre of and
abave each cluster af seed.™

219 ¢ Habitate—The Pooalt 15 not tultivated, but grows wid and
abundantly in the valleys throughout the monntates of Eastern Nipal
and Sikhim , at the foat of the hiils shirting the Tarai to the elevation of
1400 oF 1,200 feet, and within the mountaing vpto 3oco fest. It four-
1shies best in the hills at the same elesation to which the cotton 15 grown,
but it does not, so far as X can learn, grow on the flat Taral or open plamn
along the mountamns.  Itis considered a hull plant, and not suited to the
plains or found in them, It does not grow in the forest, but 15 chiefly
found  apen clear places s and in Some situations, overruns the aban.
doned Belds of the tull people within the elevations which swtit. It s, 1
beheve, a perenmial , but of s I cannot speak posanely, as [ have not
ol now known the plant. It sheds its leaves in the winter, throws them
ootin Aprd and May, and foners and seeds in August and September.,
The exact period altering of necessity with the elevatian

220, %€ IFRer ased.—~It 15 cut down for use when the seed 15 formed.
Thusts the case with the common fax in Evropes At this time the bark
1§ most easily remored, and the produce 1s hest.  Afterthe seed 1s nipe,
15 not At for use, at least 1t 18 deteriorated

221 ¢ How prepared.—As soon asthe plantis cut, the bark skin
15 removed.  Thisis very easily done It s then dned w the sun for a
few days: when gude dry, 113 boed wuth wozd-ashes for 4 or § hours;
when cold, it is beaten with a mallet on a flat stone, untl 1t becomes
sather pulpy, and all the woody portion of the bark has disappeared;
shen st1s well washed in pure spring water and spread out to dry,  After
exposure {or 2 day or two to abright sun its ready for use. When the
finest description of hemp 15 wanted, the swfl after being boiled and
beaten, 1s daubed over with wet elay and spread out to dry, \When
thoroughly dry, the clay is rubbed and beaten ouh, when the hemp is
ready far spinmng into theead, which 15 done with the commaon distagf»*

222, “ Uses.—The Poosali 1s princapally used for fisking nets, for which
1t s admurably adapted on account of ats great strength of fbre and its

Conf teith
para 215,

exlsaordinary poner of longresisting the effects of water. It is also used
M. 260-265.
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for making game-bags, twine and ropes, It is considered well adapted
for making cloth, but is not much used in this way. I have the pleasure to
forward the following specimens in elucidation of this note.

1, Leaves of the plant, '

2. Seed clusters.,

3. Portions of the stem,

4+ The dried bark.

5. The prepared hemp.

6. Thread.

DARIELING 5
September 24th, ’1847.} A. CaMPBELL.

PS5~ 1n compliance with your request I forwarded to your address a

. packet of khe Panah hemp, which will, I hope, enable you to have the

d as to its comparative merits, 1 have also sent you

a parcel of the dried bark of the Pooak, with which you may perhaps
desire to try some other mode of preparation than that in use here.”

» Enclosed is a note from Serjeant Grutcher on the expense of preparing
the hemp, which shows that the process in his hands has been very ex-
pensive. He tells me, however, that he thinks it may be prepared for
about B4 per maund, if done ona large scale this of courseis still
conjectural. The point to be first ascertained is the quality of the article,
On this [ hope again to learn the opinion of the Society.”

Ieport by Captain A. Thomson on Dr. Campbell’s Pooah
. Fibre,

223. “ Of the Pooak 1have to report more favourably. The substance
resembles cotton-wool more than hemp, consequently better adapted, in my
opinion, for sail cloth, twine, and thread than for rope. [send a specimen
of the cloth, made of it, as also a piece of line. The Pooak, when properly
dressed, is, 1 think, quite equal to the best Europe flax, and will produce
better sail cloth than any other substance I haveseenin India. [ obserse
from Dr. Campbsll's communication on this fibre, that mud is used in
the preparation, which clogs it too much, and not only renders it difficult
to dress and spin, but spoils the colour, as is evident by the sample
of cloth made of it. My Superintendent, Mr. William Rownee, who
understands the nature of these substances, tells me, that if potash
were used in the preparation (which is invariably done with Russian
hemp and flax) instead of clay or mud, that the colour would beimproved,
the substance rendered easy to dress, and not liable to so much waste

in manufacturing.”
«The value of the Pooah Rbre here may be estimated from the follows «

ing data. To make one yard of sail cloth it requires 1B 2 oz. of Fibre,

M. 260-265.
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and the expense of dressing, spinning, and weaving it {with the rude
apparatus now used by the qatives), it 2 annas G pie, and | eshmate the
value of the cloth when made, at 6to 7 annas per yard ; oritmaybe
gasier understood, thus s—

R
A maund of clean Poogh will give 72 yacds « . 25
Less expense of manufacturing, say - . - PR G

Leaving as the value of the fibre . . . 15

w Thers arz other incidental expenses that ace not ixxdudcd_h-ere. but
as near as | can st present estimate, I should say it 13 worth twelve rupess
persaund. 1 would only Further chserve that, if property prepared and
dressed, 1 thwk the Posals capable of being converted sto fibres much
finer than either satk cloth or sewing twine? Caleulta, 3tst December
38470

274, Description by Mr. Gammie.—The following article
will be found of mterest as sapponing Or. QampbelPs description of the
separation and cleaning of the Prya fibre i

Mema. on the preparation of Peoah fibre taken from a letter by Wr. G A
Gammie, Mungpoo, to the Superintendent, Botanic Gardens.

% The whole sample bas been prepared by the method pursued by the
Nepalese and Lepchas.™

« The bark 1s peeled off the stems in long strips; boiled i water,
thickened with common wood ashes until st is pulpy ; then as much a3
possible of the adhering bark is separated from the fibre by alternately
beating with a wooden mallet and washing mn cold water  After this the
water 15 tinsed out, and exch bundle of fibre is thitkly covered with a
paste of mcaceous clay, and dried.  When thorcughly dry, the clay and
the remainmng bark are easily shaken off, teaving the fibre n a state fit
for use. M fibre 1s required free from dust, it 15 repeatectly Tinsed untiif the
water runs clear, and then re-dried.”

»The white ot blush white clay found here and there, near streams
is preferred, a8 it gives the fibre a good colour

v 1f the appearance of the fibre 13 of noconsequence, yellow clay s said
to be a3 effectne.”

«1 do not know whether the sction of the clay is altogether mechani-
catormot. A few samples which were prepared by treatment with lime
and chatk were coarse in appearance and rough to the touch; those
treated by clay, on the other hand, were soft and sitky. Although the
Posah 15 tather a common plant, it rs seldom gregarious to any extent
as far as® know; so that the coflection of a large quantity entails

M. 260-265,
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it | 2n expendifure which must exceed the value of the fibre extracted. 1
REPORT, obtained five maunds of stems, by contract, for three rupees per maund,

but I questionif I could obtain them'at the same rate again, as the people
had to search far and wide for even that quantity. Ata moderate estimate
the further cost to manufacture the fibre was five rupees,—making a total
of twenty rupees.” ~

“The fresh stripped bark weighed 630 and yielded only 4B of
fibre. The cost of producing one pound of fibre would therefore be five
rupees,

“ Pooah is chiefly used for fishing nets and lmes. I am told that for-
merly the Lepchas made cloth from it, but the contraction and expansion
readily ¢aused in it by atmospheric changes made it uncomfortable and
undesirable for wearing apparel.”

225. Conclusion.—1 have no reason to doubt but that the fibre

Mr, Gammie ¥itnessed beng cleaned was Maoutia Puya. The
fibre appears to be used by the hiil tribes of Nepal and Sikkim, but
we know comparatively little about its chemical and physical proper-
ties. Mr.Gammie’s description lends, however, considerable support to
the opinion that Dr. Campbell’s description at least was actually that of
Maoutia, but there remains the able fact that the b 1
specumens he sent to Calcutta as Poosk were those of rhea. A
further circumstance may be here mentioned, Dr. Buchanan-Hamil-
ton was the discoverer of Kankura culuvation (Beehmeria nivea)
in India and may be presumed to have taken some interest 1fi the
subject. In his Adceount of the Kingdom of Nepal (published 1819)
(which embraces that of Garhwal and Kullu) he makes no mention
of either Por or Kankura.

M. 260-265.
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N BEHMERIA
Chisa-Grass, nived.

APPENDIX I
RHEA-EXTRACTING MACHINERY,

236. A Notfication of the Home Depariment, No. 145, published {rirst orrer
on the rtth Januazy 1870, was to the followmng effect nSwako,

wr o~ ce oo . . .

Prassy 1y LU Wdlh UL SU4LIE SIAChinety e ttﬁﬁihﬂmg e plie A‘l’l(l
bark from the stem, and the fibre from the bark, the cost of efecting
such Separation by manual Iabour buing greats .

=2, The demand for the fibre is mow large, and no doukt might be
extended with reduced prices, and there i5a practically unlimited® extent
OF COvmtm fm Ee 3w Aot Lt ey

* Conf writh
7o

proce

than
facture and allowance for wear and tear mcluded) of not more than £13
per ton,” ete,

*2. To stmulate the invention or adaptation of such machinery or
process, the Government of India heseby offera prize of £5000 for the
machire and process that best fulfils sll the requurernents named above,ste

. . . B . . . .
UR, Cinmyoar fomma the Jaen abaes JSoen il Dl s

years from the same date, aftes which, or on the award of the prize, the
offer herein named wil be withdrawn,™

227 By Notification No 45, of the estdvgust 1877, the Govern-| cpeonn
ment of India o second e made hnown its willingness to give a | OFFER OF A
substantial award to the inventor of a process or contmiance that} REWARD:
might be found to fulfi the sp jons of a Rhea-fib
machsne,

In this second notification the following passages occwr 1=

** Fiity thousand rupees will be paid ta, the‘ig\mtor of the best

Markine ne nenmeee WAL

process capable of producing, by
. dressed ﬁ%reuf a guahty which
45 10 the English marcket, at a total

- ., hon and all needfu} allowance for
wear and texr, of not more than £15 per ton, laid Gown at any port of

B. 576.606: -
R. 172-213.
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SECOND shipment in India and i
OFFER O e £30 in England after payment of 21l ch:
REWaRD." |  usual in trade before goods reach the hands of the gla).:mf:ciurer. charges

¥ Conf. with
-5

‘WITH-
DRAWAL OF
REWARD.

Conf, with
»p. 1, 6.

., “ The machinery employed must be simple, strong, durable 2nd
inexpensive, and should be suitable for erection in the plga"nta!ions where
the rhea is grown. It must be adapted for treatment of the fresh stems

as cut from theflant The treatment of dried stems offers certain diffis
P PO I P Fhec dbi el mdanne e ot - b mnch
. - « during

v L ifficult

t

S RO A

Lt1s theretore obyious Lhat the attention Of NIVELLOTS Siouid ve Fiven LW
the discovery of 2 process for treatment of the green stems, »’#

. Itis perhaps needless to quote the minor details of the Notifica-
tion here briefly indicated. The above passages willbe found to
not only convey the main principles enjomned, butto deal with certain
pecularities of thea culuvation and of the requirements of the
machmery necessary for India, and these hold good to the present
time. The trials were fixed to commence on the 1sth September

1879,
gzs. The Government of India ina Resolntion dated March
19th, 1881, reviewed the report of the Committee which had sat to
examine the machines and withdrew the offer of any further rewards,
The following passage occurs in that Resolution :v— .
* From the low valuation put by the English firms on the samples of
re produced at the lat petition, it does not seem probable that
Indian rhea ﬁl’.’” will be able, lor‘ﬂ\.e p‘msent at (:ast,ﬁt_y so:npeée S“rcc?s-

N
T ' . e . .
Itwill the - ) L
create a dou - " o
ing country, - - W toe ' .
tised by the !\ v o e N
may, howeve , PR " vt ]

B. 576-606.
R, 172-213.
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China-Grass,

BGEHMERIA

nivea.

raised as to whether the Government of Indis suill offers its rewnrd for
competition. Up to the present date the Government of India has
not seen cause 10 depart from its Resolution of 2851, 5o that no re-
wards are at present offered for rhea-fbre-extracting machinery,

APPENDIX 11

Since the foregoing was written, Dr. Praln has very kindly fur-
nished the following extract, which affords information on the import-
znt point ae to the period that must transpire between the time of
gowing of Rhea seed, and that of gathenog the inuial crop of stems
from the seeds thus sown

Feom £ Curtis, Leqe FLS, Forett Nepartment, Atratte Betilemente, t3
ﬁmcan-llml" 0. Prame WA, WD, FREE, dated Penang, the 20th

1 am fortunately able to answer your practical question on Ramie.

On the 1zth Fcbruary this year | sowed some seeds of Ramueina
carefully prepared bed of hght soit with protection (rom sun and rain. On
the 2nd Marchthe plants were 4 to 6 nches high, when they nere bited and
putin ganch pots. A month Eater they were planted out m a bed 2 feet
apart {this asto0 elose, 3 feet would have been better), and the fiest cutting
was made in the middle of August.  This gives just exactly six months
{in Penang] from seed sowing to cutting, Ihad a look ot them agam
this morning, They completely cover the ground, and are ready for cut-
ting a secand ume. This 1s 3 form that grows about 4 feet high and
begins to flower early. In fact the stems are fult of fower now.

Strafts
Settiements,

Ramle Stema
cut @ monthy
aficr soWing.

B. 576-605,
R. 172.213,
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Tue ARABIAN DRUG WARAS or WARS.

A Description of its History, Uscs and Composition, with Remarks on its
Occurrence in Indin, By THE OFFICIATING EDITOR.

This number of Zhe Agriculiural Ledger deals with the history | INTRODU
and properties of the Arabian drug Waras, and the discovery of &
similar substance on species of Flemingia growing in India. The
report by Mr. A. G. Perkin, of the Research Laboratory of the Dyeing
Department, Yorkshire College, Leeds, shows that the indigenous
product is superior to AKaméla (Mallotus philippinensis) in
imparting an orange colour to silk fabrics. All the available in-
formation on IFaras 15 reproduced, for the sake of convenience, in the
form of a revision of the article in the Dicsionary of Eeonomic
Products,

Flemingia congesta, Koxb. FI. Br. Ind, 11, 228; Wight
I, 1. 390 ; Lecuumnosz.

Yern.—Bara-salpan, bhalia, supte cusumt, Hino; Bgrg.
salpan, bhalia, BexG.; Buru ckasira nart, bir buf, Saxrar;
Batwasi, Nepav; Mapst muk, Levcun; Dangshukop, Micuy 3
Dowdowli, Boxn, and Mar,, ZT4a ha na:, Burn

F. 633-42.
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Ilants
yielding
glands.

R amela,

The Arabian Drug Waras or Wars,

Tieferences,—Roxb., Fl. Ind, Ed. C.B.Co 572 Gamble, List of
Trees, Shyuds, ete, of Darjecling, 28 Dals, & Gibs., Bomb.
FL, 75 ; Seience Papers, 73: Rev. A. Campbell, Report on Econ.
Prod., Chutia Nagpur, No. 8465: Atkinson, Econ. Prod.,
N=W. P, PL V., 94: Kew Report, 1881, 50 : Kew, Of. Guide
20 Mus., 45 : Report Bot. Gard. Nilgirss, 188485 ; Pharmacog.,
573: Mat. Med, W. Ind, 708: Pharmacog. Ind., 1, 420;
Pharm. Fourn, XII. (2853), 589 (Hanbury);[2] IX. (1867),
279, (Flickiger): [3] XIV. (2884), 897 (Kivkby}; [4]1 XIV.
(2884), 917 and 969 (Thiselton Dyer); [3] XVIL (1887) 1029,
and XVIIL 110 (Flickiger); [3} XVIIL (1887), 213 (Hooper} ;
Fourn. Chem. Soc., Aug. 1898, 660 {Perkin).

History.~—Dr. Roxburgh about a century ago called attention to
the “fact that certain plants belonging to the genus Flemingia
possessed on the surface of their pods a number of red-coloured
glands, In his « Flora Indica” he remarks, that F. procumbens,
2 native of the mountams north of Qudh and Rohilkhand, had its
legumes and calyx besprinkled with garnet-col d grains, and that
F. nana found in the vicinity of the Ganges towards Hurdwar, had
its legumes densely enveloped with clammy reddish powder.

In Burma the pods of F. prostrata of Roxburgh have been
found to be densely covered with purplish black resinous dots, and
Kurz in ¢ Forest Flora of British Burma,” alludes to the presence of
black resinous dots when describing the legumes of F, sericans
(F. Wallichli, 7. and 4.), F. lineata, Roxb,, and F. ferruginea,
Grah,

In the “Flora of British India” Mr, J. G, Baker has reduced all
the above-named plants with the exception of F, Wallichii and
F.lineata toone species, »/z., F, o sand F, Grat I?

V. and A., a Nilgiri and Burmese plant, also affording red vlscons
glands, is not far semoved from it specifically.

The only other glandular product that bears any resemblance to
that found on the pods of these legumi shrubs is the red-coloured
powder known as Kamela which is obtained from the capsules of &
Euphorbiaceous tree, Mallotus philippinensis.

Kartela is & well-established dye in India and its botanical origin
bas been long known, but it is only within the last few years that
Waras, an equally ancicnt drug, has been referred to a species of

F. 633-42.
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congesta,

Flemingia growing in the East. The history of this discovery is of
great interest in showing the difficulties experienced in tracing the
source of products which lie ontside the beaten tracts of European
commetce.

Arabian physicians as early as the tenth century mention this
drug under the name of Banbsl or Wars, 1bn Khurdadbah, an Arab
traveller living A.D, 865-885, states that « from Yemen came striped
silks, ambergns, wars and gum,”  Kaswini in the thirteenth century
was also acquainted with wars which he s2ys was a plant sown in
Yemen and resembling sesamum. Constantinus Africanus Likewise
spoke of Auars. It should be remembered that Wars, Wors, Wurrus
or Warras in Arabic are, properly speaking, terms signifying safiron,
the origin, among a few other plants, of the auspicious yellow dyes of
Eastern countries,

These eathier Arabian writers appearto have confounded the drug
kamala or kinbil (the Sanskrit name converted into an Arabic form)
with the waras produced in Arabiz and Ethiopia. The red kinbsl or
waras mentioned by them was probably all imported from Inda as
we have noevidence that Mallotus philippinensis grows in Arabia
and North-East Africa.

In later writings these two drugs are more particularly distin-
guished, and an Abyssinian vanety is described as being black and
an Indian which is red. The suthor of the “Kamus” who wrote
about A.H. 768, notices both kinbil and waras, and treats them astwo
disunct substances., Fe says of hinbil that it1s red and astringent
and that 1t kills and expels intestinal worms and cures scabby affec-
tions of the skin. Of waras he says the plant 1s like sesame and only
found in Arabia ; externally applied, it removes freckles, taken igter.
nally it cures leprous eruptions, but not & word 13 mentioned
about anthelmintic properties, The author of “ Makhzan” speaking
of waras says there is a black kind, which comes from Ethiopia and 1t
is called Aabskt, and a dull red kind, whichis called Indian and 1s the
worst as & dye; he concludes by remarking that the seeds of the waras
are like Afask (Phaseolus Mungo, var. radiatus). Itis de-
scribed as aphrodisiac, lithontnptic and a remedy for ringworm,
pitryasis and freckles,

HISTORY,

Arablan
aecounts,

Later
authorittey
Quoted,

The two drugs began to attract attention in England in 1853,
when Dr. dames Vaughan, Fort Surgeon at Aden, published

F. 633-42.
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Notes,
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wen o
orros.

his notes upon the drugs observed at Aden and other plices in
Arabia.

The following extract refers to the products under discussion :—

“ Wurrusor WWaras, ared powder used chiefly as a dye, Is the produce
of a plant resembling sesame. I am informed that the plant risesto
about five feet in height, bearing several separate bunches or clusters of
small round seeds, whith are covered with a description of pollen or
flower ; this removed from the seed-clusters by gentle rubbing or
shaking, constitutes the dye; the seeds are afterwards thrown away.
Two kinds of Wurrus are brought into the market. The best comes from
the interior, principally from the towns of O Badan and Gebla and the
districts of Yaffaee and Sjibul Rudfan. A second kind brought by the
Somalis of the opposite coast, comes from the neighbourhood of Hucrer;
this is not s0 much valued and does not realize the price of the other sort.
A considerable quantity of the dye I find is exported to Bombay ; itis
used principally by the people of Surat for the purpose of imparting a
light brown yellow colour to their silks, which are much prized and worn
by the Native ladies, I believe that Wurrusis used for silks only and
not for cotton or woellen stuffs, Besides being employed by the Arabs
of this part as a dye, the colour produced bemng highly d, they
use it hkewise as an internal medicine in cases of leprosy, and externally
in solution a3 a lotion to remove freckles and pustales, Much of this dye
finds its way to the Persian Gulf, where it is known under the name of
Asberg. Wurrus sells in Aden for about twenty-four rupees the maund,
but the African orinferior description realizes only from seventeen to
eighteen rupees the maund,”

Mr, D, Hanbury remarks that the Wurrus of which two samples
had been received from Mr, Vaughan consisted of a dull red,
granular, sand-like powder, mixed with small fragments of stalk
and leaves, and presumed that it was the wars of Niebuhr, which he
speaks of as ** herbe qui teint en jaune et dont on transporte quantité
de Mocha dans I' Omin ™ (see “ Description d' Arabie,” Amsterdam
et Utrecht, 1774, p» 333).

Mr. Hanbury carefully examined this powder and assigned ton
its proper position in the vegetable kingdom in a paper
read that year on * Wurrus, a dye produced by Rottlera tinctoria.”
The latter name of the plant given by Roxburgh is now changed
by botanists to that of Mallotus philippinensis of Mueller
Argoriensi. The glandular powder called kamala was made official
in the British Pharmacopccia of 1867, but its use as & medicine bas

F. 633-42.
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gradually declined, and it has been omitted from the recently
published Pharmacopeera of 1898,

Many conjectures were made as to the source of the second kind
of kamala or waras and Dr. Sprengel suggested that it was obtained
from Memecylon tinctorium, (M. edule, Rox3.,) the leaves of
which are used in India for dyeing silk. No glands, however, have
been found upon any part of this shrub.  The Asberg slluded 1o 1z
Mr. Vaughan’s note as being sold in the Persian Gulf ports is now
considered to be the drug known under the various synonyms Asperag,
Zriyamén, and Zall, This consists of the dried herb Delphinium
Zalil of Aitchison and Hemsley, growing in the moister localities
of the Badghis and Khorasan, and exported from Persia as a
yellow dye.

In 1867 an authentic supply of waras was imported from Aden
by Messrs, Allen and Hanbury, London. It arnved neatly packed
in oblong, white calico bags of three sizes each inscnibed with Arabic
characters, indicating the name of the vendor or collector, a
native of Hurrur, 2 town in Eastern Africa which is & great trading
station between the Galla countries and Barbera; the net weight
was either 100, 50 or 25 Turkish ounces. No mere than two
supplies, in all 136D, could be obtained.

The drug was submitted to a p by
Professor F, A. Fluckiger, of Strasburg, who noticed that it was in
coarser particles than kaméla, it had a deep purple colour and a dis-
tinetly peculiar odour, It had evidently been carefully collected and
was free from earthy admixture, yet 1t left upon incineration 12 per
cent, of ash. It blackened at a temperature of 100° C, losing -2
per cent, of water; kaméla under such circumstances undergoes po
change of colour.

Under the microscope waras presented sull greater differences,
the grains being cylindncal or sub-conical, 176 to 200 mm. long by yo
to 100 mm. broad, and therefore much larger than kaméla glands.
The grains are furnished with oblong resin cells arranged perpend-
icnlarly in three or four storeys or stages, containing about twenty
cells 1n each stage, very dissimilar to the radiate arrangement seen
in ordinary kaméla. The grains were mixed with a few long
colourless, transparent, simple haws, not stellate or tufted as in the
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A.~Gland of Flemingia pods.
a~—Simple hairs of  ditto.
B.~Gland of Mallotus philippinensis,
&.~Tufted bairs of ditto,

The above illustrations are reproduced from those given by Pro-
fessor Fluckiger in his paper written in 1867, on “ A New Kind of
Kamala,” It is at once seen that, apart from the dissimtlar structure
as observed under the microscope, it differs from the Mallotus
glands in the larger size and deeper colour of the grains.

A Swiss firm in Aden sent to Professor Schaer, in 1878, & powder
under the name of Vars which was identified with the above. It
was sud to be used chiefly in the coast districts of Muscat (Oman)
and Hadramaut, in skin diseases and as a dye.

Efforts srere made in different quarters to ascertain the
botanical soutce of the purplish-red powder, At the suggestion of
Professor Fluckiger, MaJor Hunter, the Assistant Resident at Aden,
kindly interested himself in the matter and succeeded in obtaining
specimens of the plant said to yicld the Arabian warss, A dried plant
was also sent 1o Kew with & note stating that it was gathered at an
elevation of 6,000 feet on Jebel Dthubarah, 60 miles due north of
Aden. The plant was immediately identified with the leguminous
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shrub Flemingia congesta, Roxd., and the fact was announced
in the “ Kew Report” for 1880,

The following interesting Notes on the collection of the dye at
Harrar were contributed by Major Hunter, and published by Mr. W.
T. Thiselton Dyer, CM.G. C.LE, FR.S, Diuector of the Royal
Gardens, Kew :—

*In the neighbourhood of the city ¢ wars® is not now raised from
seed sown artificially, and it is left to nature to propagate the shrub
in the surrounding terraced gardens. The plant springs up, among
jowari (Andropogon Sorghum), coffee, etc., in bushes scattered
about at intervals of several jards more or less. When sown, as
among the Gallas, it 1s planted before the rains in March. 1f the
soil be faurly good 2 bush bears in about 2 year, After the bernes
(pods) have been plucked the shrub 1s cut down to within six inches
of the ground. It springs up again after rain and bears a second
time in about six mouths, and this process is repeated every
second year until the tree dies, Rain destroys the berry (pod) for
commercial purposes; it is, therefore, only gathered 1n the dry season
ending about the middle of March. The bush grows to a maximum
height of six feet, and it branches close to the ground, The growth
is open and the foliage sparse, Each owner has a few acres of
land.

“In the middle of February, 1884, the following processes were
observed :—

““The leaves [ 7 fruiting shoots ] of some plants were plucked and
alloved to dry in the sun for three or four days. (The picking is
not done carefully and a considerable quantity of the surrounding
twigs, etc,, is mized with the bernes [peds)). The collected mass
was placed on a shin heaped up to about six or eight inches high

and was tapped gently with a short suck about half aninch thick,
After some time the pods were denuded of their outer covering of
ted powder which fell through the mass on to the skin. The upper
portion of the heap was then cleared away and the residual reddish-
green powder was placedin a flat woven grass dish with a sloping
rim of about an inch high. This receptacle was agitated gently and
oceasionally tapped with the fingers, the result bemng the subsidence

HISTORY.
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of the red powder and the rising to the surface of the chaffy refuse
which latter was carefully worked aside to the cdge of the dish and

F. 633-42.
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then removed by hand. This winnowing was continued until little
remained but red powder. (No great pains are even taken to
ehmmate all foreign matter.) A rozl was sold in 1884 for about 13
pialtres == 1 Tapee 10 annas nearly.

“¢Wars' is sent to Arabis, chiefly to Yemen and Hadhramaut,
where it is used as a dye, a cosmetic and a specific against cold. In
order to use it, a small portion of the powder is placed in one palm
and moistened with water, the hands are then rubbed smartly
together, producing a lather of a bright gamboge colour, which is
applied as required.”

Subsequent consignments of the waras plant from Aden, through
the assistance of Major Hunter, were forwarded to Kew and they were
found to bear a close resemblance to F,rhodocarpa, Baker,a plant
d previousty at M bique and ch ised by having its
pods covered with a bright-red, resinons pubescence. A sample of
Somali waras received in 1883 was mixed with seeds of 2 dull brown
colour mottled with black ; this description applies to the seeds of
F. rhodocarpa, and a further scrotiny Jed to the conclusion that
thls or an allied species was the origin of waras, Professor Dllver

d d that F. Grat it ]
to Soulh India was not specifically distinguishable from the Alrican
plant F. rhodocarpa, as the pods were clothed with the same
peculiar epidermal glands.

Mr. M. A. Lawson, about this time (1883), was appointed Govern-
ment Botanist of Madras and Director of the Cinchona Plantations
Nilgiris, and he was invited by Mr, Thisallon Dyer, to examine the
Flemingias in the neighbourhood with the object of more particnlarly
investigating the epidermal glands said to be attached to the pods.
Mr. Lawson succeeded in collecting several ounces of the’ powder
which was the produce of F. Grahamiana and F.congesta,
¢ tWith respect to the distinctive characters of these two species,” he
wrote in the annus] report, # I pointed out that after studying the
plants in their bving condition, I did not think them suficiently
constant to allow of the two species being kept separate, and in this
opinion both My, Thigelton Dyer and Professor Ollver now concur,
F.congesta is the hill form growing on more or less exposed
places, while F, Grahamiana grows at lower elevations and in
woods.”

F. 633-42.
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Through the kind offices of Dr. D, Praln, 1 have been permitted | HISTORY.
to esamne all the Indian flemingias preserved in the Herbarum of
the Royal Botanic Garden, Sibpur. The pods of a goodly number
of the forms were observed to yield more or less the glandular
powder, but it was particularly evident on F. Grahamiana, Wight,
F. congesta var. Wightiana (F. Wightiana, Zents.) and
F. Wallichii, 7. & 4. Dr, Prain considers the Grahamianian
species to be quite distinct from F. congesta. All the mounted
plants of this genus whether they afforded the glands or not were
capable of staining the paper on which they were fixed an orange-
yellow colous, owing to the employment of alcoholic solntion of
corrosive sublimate in poisoning them.

On the Nilgiris the frnts npen in the cold weather during| Collection,
December and January when they are covered with the peculiar red
glands. The drug is collected by cutting off the clusters of pods
from the ends of the branches and placing them in the sun to dry
for one or two days. They should be placed on boards or paper, as
during the process of drying much of the powder falls, and would be
lost unless such a precaution were taken. The pods are then
pressed or rubbed together by hand over sieves. The powder will
be found to be mixed with hairs, stones and pieces of stalk; from
these impunities it is readily removed by finally passing it through a
fine muslin or lawn sieve.

Although the plants oceur pretty frequently in India very little| Waras not
seems to be known by the natives of their colouning or med:icinal irtﬁ:ld;
properues, 2nd from enquines made of local traders, no information
could be gleaned of the powder being a marketable article. Atan

hib of the Agri-H ltural Society of Madras held a few
years ago, some of the powder was said to be shown by anative dyer,
but this has not been observed since, and kamela is the usual vege-
table dye used for colounng silk in Madras.

Rev. A. Campbell, in 2 report on the economic products of
Chutia Nagpur, writes of F, congesta :—“The pods are said to
gield a dye.” It would thus sppesr that the Santals are to some
extent familist with the nature of the shrub,

The planis ate not sought after by the natives as they appearto| Furtner
have very lutle virtue either n medicine or food. Atkinson reports | “*iefi5e
that the pods are occasionally eaten in the North-West Provinces,

F. 63342,
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and Rev. Mr, Gdtﬂﬁbell informs us that the roots are employed by
the Santals as'ah extemal apphcanon to ulcers and ‘swellings, mainly
of the neck.

Flemingia“ tuberosa, DaIz A nahve of the Konkan, afiords
toberons roots which are eaten either raw of roasted, and are consi-
dered medicinal. F, vé’stita, Benth., of Assam, jxelds atuber known
as Sophlarig, whlch is grown as a crop similar to the potato. It is
interesting to notice that the leaves of these two plants are studded

with mmute golden glz.nds which cnnsxst ‘of a"pigmental resin.
(223 ‘The louring matter which

constitutes the ch:ei patt of waras has a brittle consistence ; it is of
a deep garnet-red colour in bulk and ‘orange-red when observed in
thin sirata,  It'is soluble 'in‘ether,  alcohol, chloroform, acetic acid,
and in solullons of potash, soda and ammonia and the alkaline

: phuric acid dissolves it in the cold, Heated with
nitric acid it fapidly oxidises ywldmg yell ) d products and
8 resin soluble in alcohol. Heated with potash or suda‘an odour of
citron is evolved. An etheteal solution of the resin allowed to
evaporate spnnmneous]y deposits ‘a mass of crystals, The crystals
are lighter in' colour than the sgrrounding red resin, and exsmined
microscopically, they appeared as crops of acicular prisms radisting
from a common centre. The name * flemingin ” was suggested for
these crystals when the writer analysed the dmg in 1887,

Besides the resinous and crystalline principles of waras, there are
slbuminous and saccharine matters soluble in water, an amount of
ash varying between 5 and 12 per cent., and & trace of volatile oil.
The following results of an approximate analysis of warasmade by the
writer ave reproduced, together with an analysis of kaméla made by

Dr. Thomas Andersan, of Glasgow, in 1855 —
Waras, K;meh.

7253 7819

Resinous colouring matters .
Albuminous matter, etc, . 733
Ce!lulose . . . 9’50 714

. 344 '349
.. 60 383
+  trace frace

Y
er s

WVat
Ash (mec:pally sand)
Volatile ol «

100°00 10000
A chemical examination of waras has very recently been made by
Mr. Arthur George Perklp, F.RS.E, whose invaluable researches
in the natural ‘colouring matters of Indix are well known, The

F. 633-42.
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results of the igation were icated to the Chemical
Society of London in & paper entitled * Constituents of the Indian
Dre-stuff Waras, Flemingia congesta ” (Journ. Chem. Soc., Aug.
1898), At the instance of the authorities at the Impernial Institute
the sample consisting of a few ounces of the powder had been col-
lected at Naduvatam, on the Nilgiri Hills, and was forwarded to Lon-
don through the Reporter on Economic Products to the Government
of India.

The analysis resulted in the isolation of the following con.
stituents t—

Fremtngin Cyg Hyy Op is a dull orange-red crystalline powder,
consisting of small prismatic needles melting at 171-172°% In
PP and prop it resembles the rottlerin of
kamala, but is distinguished from this by its solubility in alcohol and
acetic acid, and by the browner tint of uts afkaline solutions, In an
alkaline bath, it dyes silk a golden yellow andis a stronger dye.
stuff than rottlenn, On fusion with alkali it gave acetic acid,
salicylic acid and an acid of higher melting point which was not
identified.

Tromoftemingtn (C=6997; H=5'75), 2 yellow colouring matter,
present only in minute quantity, forms glhstening jellow needles,
melts at 163-166° and] possesses properties resembling those of
flemingin,

Resin of high melting point, Cyy Hys O,, forms a brick-red powder
soluble 1n alkal: with a deep brown tintand yields acetic and salieylic
acid on fusion with alkall. It dyes silk i shades which are redder
than those produced by flemingin,

Restn of Tow melting points Cyy Hy, Oy, is 8 deep orange-brown
transparent mass which melts below 100° is soluble in alkali with
an orange brown colonr and closely resembles the resin of low
melting point of kamala, On fusion with alkali, acetic and salicylic
aclds are obtained, and onboling with nitnc acid (sp. gr. rs)
oxalic acid is formed.

Mr. Perkin summarises the results of the examination in the
following terms :— This invesugation indicates that waras contains
five distinct sub namely, fl in, h in, resing
of high and low melting points, and & wax. Although these are not

CHEMICAL
COMPOSI~
TION,

Flemingin,

Hom,
i

Resins,

Summary,

identical with any constituent of kamals, the analogy between these

F, 633-42,
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drugs is remarkable, for from the latter rottlerin, homorottlerin, a high
and low melting resin and a wax can be isolated. The products from
both sources, moreover, have many special characteristics in common,
and there can be but little doubt that a close chemical relationship
exists between them. The kamala substances contain,as I have pre-
viously pointed out, a cinnamy! nucleus, and thus, by decomposition
with alkah, give benzoic and acetic acids ; those from waras, on the
other hand, yield in the same way salicylic and acetic acids, which
suggests they may contain a hydroxycinnamyl group,”

Spectrum of Waras—The physical properties of the colour-
ing substances were examined by preparing separate tinctures of
waras and kamela, and observing each by means of a spectroscope.
The tincture of waras had a deeper red colour than that of kamela
and was mised with more spirit to make the two tinctures resemble
each other in tint. Nothwithstanding the dilution, the spectrum of
waras showed more absorption than the kamela. There was complete
absorption &t both ends of the spectrum, and no darkness in
either case at the Fraunhorfer line D.  The only difference of note
was that the soluble constituents of kamela were transparent to a
light of somewhat greater wave length than waras, No absorption
bands were visible in either spectrum. The accompanying illustra.
tion shows the peculiarities of the spectra of the two piyments. Itis
reproduced from an atticle printed in the Proceedings of the Royal
Socicty of Edinburgh for 1890 on “The absorption spectra of
certain vegetable colouring matters,” contributed by Prof, 0. Michle
Smith, of Madras.

ReD 170 e i '$° wwcer
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Dyeing Properties.—Waras like kamela isan cxcellent dye
for sitk, but is not suitable for linen or cotton. Mr (now Sir
Thomas) Wardle, of Leek, undertook in 1884 to examine the dyeing
properties of waras, a ssmple of which had been collected by Me.

Lawson on the Nilgiris. Mr, Wardle reported that the substance

F. 633-42,
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contained a small amount of colounng matter compared with the
vegetable yellow dyes of commerce and no colour could be obtained
from it which would compare in depth and nichness with those
produced by kamels, Warss also appeated to be inferor to
kamela 1n permanence as regards the action of light. The colour
of waras was noticed to easily turn brown by alkaline solutions, whilst
kamelais only slightly reddened, Both dyes, however, resist the
action of acids very well. Waras was tried on cotton with and
without mordants, and the result was a pale shade of yellow.

Me. Perkin offers the following remarks as the result of his ex-
penments with this pigment :—¢ Suspended in a boiling solution of
its own weight of sodium carbonate, waras readily dyes sitk golden
yellow shades, very similar to those produced by Lamela, but shghtly
duller and more orange. DMateral was not available for extended
study of its tinctorial properties, but 1t was at once evident that, in
strength, waras is a decidedly superior dye-stuff to kamela. Whether
1t is capable of competition with the yellow dye-stuffs of commerce
cannot be determuned untl larger quantities can be procured for
more extended work in this direction, In the meantime, I shall be
grateful for mnformation which will engble me to obtain a supply of
this material.”

The opinions of the two experts are somewhat divergent consider.
ing the fact that the samples had been gathered from similar plants
growing in the same distnct of South India. The powder used by
Mr. Wardle was shghtly mouldy and had been damaged owing to
the excessive Wetness of the season ; on the other hand, the specimen
sentto Mp Perkin had been procured in the dry weather and was
despatched without delay 1n a stoppered bottle.

The larger proportion of resinous colouring matter 1n the waras,
the richness of its solutions, and the absorptive power observed in
a spectrum, indicate its superiority over kamela, and confirm My,
Perkin’s conclusions.

f d the wide of Flemingia plamts in
India the glandular hairs peculiar to some species are at present not
much more than a botanical curtosity.  Now that attention has been
drawn to the Arsbian trade in an identical substance and to the
delicacy of the dye from an indigenous source, 1t 1s hoped that those
in & position 10 do so may be induced to scarch for the powder and

DYEING
[PROPERTIES.

Sunerior 1y
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Divereent
opinlyps,

Fory
Informet
requisy,

endeavour to make 1t a commercial article,

F. 63342,



12 The Agricultural

FLEMINGIA

congesta. The Arabian Drug Waras or Wars.

c&“,ﬂ,’gg,’: drugs 1s remarkable, for from the latter rottlerin, homorottlerin, a high
TION, and low melting resin and a wax can be isolated. The products from
both sources, moreover, have many special characteristics in commos,
and there can be but little doubt that a close chemical relationship
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viously pointed out, 2 cinnamyl nucleus, and thus, by decomposition
with alkali, give benzoic and acetic acids ; those from waras, on the
other hand, yield in the same way salicylic and acetic acids, which
suggests they may contain a hydroxycinnamy! group.”
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and was mixed with more spirit to make the two tinctures resemble
each other in tint. Nothwithstanding the dilution, the spectrum of
waras showed more absorption than the kamela. There was complete
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either case at the Fraunhorfer hine D.  The only difference of note
was that the soluble constituents of kamela were transparenttoa
Speetrum, light of somewhat greater wave length than waras. No absorption
bands were visible 1n either spectrum. The accompanying illustra-
tion shows the peculiatities of the spectra of the two piyments. Itis
reproduced from an article printed in the Proceedings of the Royal
Society of Edinburgh for 1890 on “The sbsorption spectra of
certain vegetable colouring matters,” contributed by Prof. O. Michle
Smith, of Madras.
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vegetable yellow dyes of commerce and no colour could be obtained
from it which would compare mn depth and richness with those
produced by kamela, Waras also appeared fo be inferior to
kamela 1n permanence as regards the action of light. The colour
of waras was noticed to easuly turn brown by alkaline solutions, whilst
kamelais only slightly reddened. Both dyes, however, resist the
sction of acids very well. Waras was tried on cotton with and
without mordants, and the result was a pale shade of yellow.

Mr. Perkin offers the following remarks as the result of his ex-
periments with this pigment :— Suspended 11 a boiling solution of
ity own weight of sodwum carbonate, waras readily dycs silk golden
yellow shades, very simular to those produced by kamels, but shghtly
duller and more orange. Material was not avafable for extended
study of its tinctonal properties, but it was at once evidem that, in
strength, waras is a decidedly supetior dye-stuff to kamels. Whether
1t is capable of competiuon with the yellow dye-stuffs of commerce
cannot be determined unti larger quantties can be procured jor
more extended work in this dwection. In the meantime, I shall pe
grateful for information which will enable me to obtain a supply of
this material.”

The opimions of the two experts are somewhat divergent consider.
ing the fact that the samples had been gathered from similgy plants
growing 1 the same distnict of South India. The powder ysed by
Mr, Wardle was shightly mouldy and had been damaged owing ty
the excessive wetness of the season, on the other hand, the specimen
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All communications regarding THE AGRICULTURAL LEDGPR should

be addressed to the Editor, Dr, George Watt, Reporter on Economic
Products to the Government of India, Caleutta,

Thbe objects of this publication {as already stated) are to pradeally
develop and perfect our knowledge of Indian Agricultural and Economic
questions.  Contributions or corrections and additions will therelote be
most welcome.

In order to preserve a necessary relation to the various Departments
of Government, contributions will be classified and numbered under certam
series. Thus, for example, papers on Veterinary subjects will be regis.
tered under the Veterinary Series; those on Forestry in the Far;st
Series. Papers of more direct Agricultural or ladustrial interest will be
grouped according as the products dealt with belong to the Vegetable of
Animal Kingdom. In a lke manner, contributions on Minera and
Metallic subjects will be registered under the Mineral Series.

“This sheet and the title-page may be removed whea the subject. matter is fled fa its peoy
glace, accardmng 10 the letter and oumber oW at the bottom of each page. L



NOTICE.
—te
Future issues of this publication placed under either the « Special Veterinary "
or * Special Forest Series” will not be included n the annual enumeration, Such
papers are printed for Depastmental purposes. Their unfortunate inclusion in
the system of annual numberning has led recipients of the ordinary issues to think
their sets incomplete,
The following pamphlets have slready appeared es Special ssues, and have
not accordingly been furnished to the public.
1894 . « Nos.8,0.10, 11,13 and 15
1896 o . « No. 8
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The objects of THE AGRICULTURAL LEDGER are :—

{1) To provide inf d d with agriculture or with tc products
in a form which will admit of its ready transfer to 1&dgers;

{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
ceferences to ledger entries made in any report or publication may be
readily utilised in all offices where ledgers are kept ;

{3) To admit of the circulation, in convenient form, of information on any subject
d with agril or ic products to officials or other persons

interested therein 3

{4) To secure a connection betueen all papers of intercst published on subjects
relating to economic products and the offical Dictionary of Economic
Products, 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 takenup in the Dictionary, the position it very possibly would occupy
in future jssues of that work will be assigned to it.
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Tae IROM INDUSTRY 1 tur CENTRAL PROVINCES.

A memorandum containing extracts from the Reports furnished on the subject by
Deputy Commssioners and Forest Oficers,

The following reports on the Iron Industry of the Central Prov- | IRON ORES,

inces were received by the Reporter on Economic Products to the
Government of India 1n response to a eircular letter soliciting fresh
information on the chief minerals of the provinces. The accom-
panying reports were considered too lengthy for publication in the
Review of Mineral Produciion i India for 1897, and are accordingly
brought together 1n the form of an Agriculiural Ledger since the
are not d in the s ry of E Products :—
1. Saugor.—There are six iron mines in Mauvzas Tigoda, Hira- Deputy Com.
purand Baretha in the Banda tahsil  These munes are not leased out | missloner,
but are open to all paying annas 8 for each furnace, The total| Saugor,
number of persons employed was 1,844, the total earnings R6o4 and
the total wages pard Rzti. The detals of furnaces are given
below —

Name of Vitlage No. of furnaces. Asoual duty,
R ap.

Tigoda - . . . 12 6 oo
Hirapur . . . 15 780
Baretha . . . . 8 4 © 0
- 17 8 o

33
2. Damoh.—There are certain blacksmiths, two in number, in [Deputy com,
Mauza Koopi in the Hatta tahsil, who purchase won ore at the rate of mb‘;;n:;:r
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24 maunds per rupee from Mauza Deora in the Chhattarpar State;
they smelt it and extract refined iron and make therefrom wutensils,
such as pans, fawas,etc. Retail purchasers take these to the North-
West Provinces for purposes of trade and sell the pans at 3 or 4 seers
per rapee and Jawas at 4 to 6 seers per supee. The blacksmiths
prepare a kiln in the earth, put the iron ore into it and obtain the
metal in a superior form. They purchase coal for smelting purposes
from villages. They do not psy any Government dues, butthe
Malguzar (landlord) levies 2 duty of Ri6 per kiln per annumin
liea of the fuel obtained by them from the Malguzari forest.

3. Javalpur.—The number of furnaces at work generally in
this district on smelting iron ore is 28 for the “current year. In pre-
vious years the number was Auctuating.

As a matter of fact the industey is one which is considerably in-
flnenced by the European iron which is fashioned to meet all require-
ments of the market, wheress the native iron produced in the district
is sold in lumps as locally prepared, and is very costly to work into
shape. ‘The number of persons employed daily from 1st November
to 31st May per furnace from the time the furnace is made, to that
when the crude iron is turned out, is as follows i—

For cutting wood and comerting it into charcoal 7 men.

For extracting the ifronore . . . 3,
To attend ta the furnace N ¢« 2 4
For refining the iron, Bellows and Hammtrmen "4
Refiner . « tman

For making scp:u-:le r,hnr:oal u( dry bamboos
for refimang purpose  « & . . .
Torar . 31,

5 men,

Furnaces are annually wotked for sbomt seven months, ie., from

Noiember to May. Daring the rains no work is done,
{2) The cost of making and maintaining a furnace is
at Rafs.

Each furpace when in wotk consumes daily 3} maunds of iron
ore and 4 maunds of charcoal.  The outtum, at the end of the day's
work, of crude iron vanies from 33 to 5o szers.

‘The estimated outtarn of crude iron, called locally ““ Tickole " or
“Tloom,” in the seven months’ season would be about 375 maunds,

1. q40-71.
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which sells at about Ry per gos = 3 mannds = R366-10-8, leaving
a profit of Rro5-10-8, This 5/oom is then re-smelted into pig iron
locally called #Chaudia.” For this refining purpose 10 men are
engaged, these men can refine m one day the crude on obtained
from the furnaces, or about 220 maunds. The cost of the last opera-
tion is estimated as follows t—

R
Labour at Rty per mensem and 1 blacksmith
at R8 per mensem, converting 275 maunds bloom
iron into Lig iron for 2} months . . . 5t
Cost of preparing bamboo charcoal . o« o 35
Forest dues on bamboo charcoal . . . 9
L J —

ToTAL . 95
Add cost of making bloom . . . . 261

Torat .« 356
—_

The outturn of pig iron from 275 maunds bloom s equal to 220
maunds, which, at the average market rate, s, R2-8-0 per maund,
yields R550, or a profit on the whole operation of R194.

The above details refer to the cost of working one furnace.
Multiplying them by the number of furnaces working some idea of
the extent of the industry may be formed.

Roughly estimated, it comes to about R16,000, of which 6473 per
cent, is spent on labour,

The area requited to supply the quantity of charcoal noted above
is about 30 acres per furnace, 1.¢ , 840 2ctes in all.

The pig iron so produced finds its way into all the local markets
for all agricultural and d. ic req , and it is even exported
for similar purposes to Mirtzapur, Ghazipur, Agra, Cawnpur,
Lucknow, Benares, Dinapur, Nagpur, Bhusawal, and Khandwa. The
famous Olphert's oxide of iron paint is also manufactured 11 Mur-
wara tahsil, being ground in mills worked by water power. It
appears they engage about 50 women and children, and the annual
outturn is about 1,500 maunds, whichis exported all over India, ata
cost here of R5-8 per maund of 82b.

Mandla.—Thete are al her 5r furnaces. The quantity

duced during 1897 d to 9 tons. The owners of 18
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stated by the people themselves to have been from R23 to R3o per
furnace. The people do not depend entirely on iron smelting for
their hvelihood, but supplement it by a{gxicu]lurc. The famine had
a prejudicial effect upon this industry as several iron smelters
abandoned their special occupation and took employmentas com-
mon labourers.

Seont.—The industry of iron smelting entirely stopped last year
on the outbresk of the famine, the people left their houses and
went to labour on relief works or elsewhere.
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XNarsinghpur.—The district of Narsm@pur is not very rich
iniron ore, though ore is found in several places, but in small
quantities. Tendukhera is the only noteworthy place in the district
where the ore is found sbundantly, but the mines are on altogether
too small a scale to make it worth the while of a company to put
any capital into the business. N

Formerly there were 50 furnaces worked by some 40 smelters,
now there are only 25 worked by 16 smelters. Some of the men
have died and some left this work during the famine, which
diminished the demand for iron.

Since English manufactured articles have found their way into the
local markets, the trade of Tendukhera iron has fallen off,

In the tno mines which are regularly worked, each person
employed for digging ore gets six pies fora basketfulof ore dug.
In this way cach labourer carns three to five annas,

7. Chanda.—The iron ore crystalline hxmatite was quarriéd
from the following localities. During the year 1897 (1) Lohara hill,
about 6 miles east of Talodi, on the main road from MMul to
Brahmapuri, {2) near Gaujewahi, aboct 2 miles south-cast of the
village from hill called® * Aswal Dongri,” (3) a small hill in the
Dewalgaon village lands, about 6 miles of Armori, (4) a hill called
Sattighat, about B miles east of Wairagarh, (5) hills near lariswada
(Sironcha tahsil).

The ore was for the most part dug out in big lumps and then
broken into conienient sized pieces and stacked in heaps. It was
then carted by the Kesiears or smelters to their furnaces or dothees,
The cost of carting the ore varying according to the distance of the
siltage from the quarry,

"1 440-71.
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3. It will not be amiss to here explain the kmd of furnace used
and the method of smelting. No doubt the s)s(em employed does not
give anything lke the outturn that should be cbtained from the ron
put into the furnaces. There is also a greater waste of fuel than
need be. Worked under different punciples, the iron mndustry of
the district should be made to pay a good profit instead of the hand-
to-mouth business 1t now is.

The furnaces, locally called kofhees, are built up chiefly of clay
and small stones 6 feet in height, of an irregular conical shape with
a projection 1n front The flue does not run straight downthe
centre, but slopes down from the top to the opeming for the nozzle
of the bellows at the bottom.

The flue of the furnace s from 12" to 13" across at the top to 6°
at the bottom. The entire furnace on the outside, with the excep-
tion of the fire hole,1s closed. On the furnace bemg charged with
alternate layers of ore and charcoal and the fire put 1n, the fire hole
is closed with bnicks and plastered over with wet earth, leaving only
a small passage for the nozzle of the bellows to fit nto. As the
charcoal and 1ron ore burn, more layers of ore and charcoal are put
in. After four hours a small hole 15 madeat the bottom of the furnace
for taking out the slag; the hole is then closed. After another
four hours the furnace s opened, and the iron which has by this
time formed a Jump at the bottom is taken out, and in some cases
subjected to a second process of smeling m a smaller furnace,
whose height 1s only about 13 feet. This furnace, besides having the
nozzle hole for the bellows, has a hole 1n fiont kept open for any slag
remamning to run out. This second smelting was not, however, used
by all Kotkars, and consequently the prices obtamned for one smelting
were much Jower than if a second smelting had been done

Duning the year 1897 there were 23 furnaces working. These
furnaces were worked from Janvary to the end of May, five months 1
all  No working was carnied out during the rains.

The average amount of ore used in the furnaces monthly was
about 182 tons to give a jield of 40 tons of rough ron. ‘This would
give the total quantity of iron ore quarried at about g1o tons in the
district and the yeld to smelters after one smelting of zootons ofiron

For the working of each furnace monthly the Kothars paxd a
royalty of from R3 to Rs. This royalty enabled the Xotdars to remove
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the quarries throughout the year and there are no data to find out
exactly what quantty is used in each furnace duringa year. The
approximate quantity as far as could be ascertained isin round
figures 84 tons, Each furnace produces about 2} tons of smelted
iron, which is wrought and sold at the rate of four seers per rupee.
Thus the gross income from each furnace is nearly Rsso per year
The net income after deducting the cost of quarrying, charcoal and
royalty is consequently R18g per furnace per year.

Iron INpUSTRY IN THE JaparLPur INSTRICT.

Copy of letter, dated the 1dth February 1898, from R. 8, Hole, Esq, Assistant

Conservator of Forests, to the Conservator of Iovests, Novthern Cirele,
Central Provinces,

Under the general term of tron industry two main branches of
employment are included, the object of one being the smeling of
the iron and the production of workable metal from the crude ore,
and of the other the production of articles f: d from the
metal. It is necessary to draw a distinction between them as the
class of people engaged in the two cases is quite different.

2, The actual smelters or dhatfi-wallas, as they are generally
called, are invariably poor, low caste individuals, such as Dhimars,
Lohdis, Kachchis, Patharis, Chamars, Gonds, etc., and are very rarely
Lohars, f.., workers in iron, or blschsmiths by caste, A good
experienced smith can easily earn from Ris to R20 a momh and
sometimes more, so that there 15 obwiously sery little inducement
for him to take up iron smelting at a maximum wage of RS per
month, The present smelters are, without exception, an ignorant
class of people, very poor, absolutely unambitious and blind to their
own interests They seem to be quite content as long as they can
manage to exist and any course of action, howeser advantageous
in the long run, which involves a hittle present trouble and exertion
is not contemplated by them. Like most natives they are strongly
imbued with conservative ideas. and as long as possible they stay
in the old groove in which their fathers ran, and when that becomes
absolately impossible and not before, they make shift, as best they
can, 1o live with the least possible exertion. Such men are
eminently unsusted to be leaders of Industrial progress and they, to

I, 44071,
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whom one would naturally look to develop the industry, are most
10 be blamed for 11s monbund condition. It is true that they have
for many years been subjected to the tyranny of the middlemen,
as well as confronted by other difficulties, but, at the same time,
they have generally only had themselves to blame for this. The
poverty of the smelters makes a middleman a necessity, and as the
smelters seem to regard their poverty as inevitable, as, with their
present character, 1t certainly 15, they look on a lessee as the only
person who can give them employment and therefore a blessing.
At the same time, the lessee who is generally a Malguzar or other
non-resident proprietor, not being a Lohar, does not see his way
toncrease his gaws by developmg the industry and wnproving
the furnace and plant, but confines himself to working the smelters
as hard as possible with minimum pay, thus making 1t their interest
todo as little s they possibly can for the money. The Lohars or black-

IRON ORES.
Jabalpur.

Lessees.

Lohars oy

smiths, fe,, men who usually confine th tves 1o it ing
articles from theiron prepared by the smelters, are generally much
more ntelligent. They prefer to be quite independent so that they
can mend tools and pick up other odd jobs when not engaged on
carrying ot orders They can, moreover, turn out asticles of good
workmanship, many of them requnng considerable skill. I have
seen a nille barrel made some 15 years ago at Barela from Bagharaji
ion which i3 wonderfully true and symmetrical  Inside itis oeta-
gonal 1n shape which probably gives a spin to the bullet similar to
straight nfling.  The whole nfle was of patne make and sold for
R3s5. Most of these smiths know nothing of the process of iron-
smelting or of the construction of the furnace and, as a rule, only
those Lohars who are not clever enough to malke ther Ining as
smiths become $katfi-wallas  There can, however, be very ltle
doubt that the shape and size of the furnace and general methods
emplojed by the smelters are probably the ver) best that, with the
simple appliances at their disposal, they could possibly adopt, but it1s
very doubtful whether people of the present class of smelters conld
have originated or have mproved any such methad. That the early
smelters and smuths of Indi were skilful men seems well established,
inasmuch as they were able to produce a mass of wrought tron 1 the
fourth century which would have been no essy operation at the Ppresent
day with out largest rolls and steam hammers, and how .t is that “ his

L 440.71,
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furnaces in work during any year do not in any way indicate the
true state of the industry at the time, and conclusions drawn from
them as to the relative prospenty of the industry at various times are
erroneous, To make this quite clear, a very brief sketch of the
history of the industry here during the last few years may be given,

4. In 1885, when the first effort was made to revive the industry,
it was believed that the baneful influence of the middléman was the
principal cause of the miserable state of the smelters, and, in conse-

quence, it was decided (in the words used at the time by the Com-
missioner} * to let native jron smelters take out a license from
Government direct at a fair rate, while licenses should be renewable
annually at the same rate for 2 period of say 10 years or longer if
thought necessary.” * This would give these men the security which
ot present, it is said, they have not and would encourage them,
if anything is likely to, to improve their furraces and plant.” At the
same time the high octroi duty and excessive taxation to which they
had been subjected were reduced. Whether these measures resulted
in the construction and working cfa larger number of furnaces

is not evident, but certainly no improsements were made in the

furnaces or plant. In a report made by Mr, Bose (of the Geological

Survey of India) on the subject in 1888, the following remark

occurs :—'* These men are too 1gnorant to properly understand theiwr

own intefests,” and he gives as an example of their stupidity that

when one year Mr, Olpterts gave a large order for all the refined

iron smelted in the furmaces on the Lora Range, they were very

pleated at having cheated his agent by giving him the rough

bloomery iron with about 30 per cent. of slag instead of the refined

jron. At the same time, the smelters complained of the trouble

necessary to get a license direct from Government, and said they

preferred getting it from 2 lessee, who, three years before, had been

cited by the Deputy Commissioner as the greatest curse of the In-

dustry, inasmuch as he was able by refusing a license “to throw

out of employment the Tesidemt Lohars (i.e., smelters) or to compel

them 1o betahe themselses to other Jocaliten,”

These remarks may seem 10 be unnecessary, but I have con-
sidered them worthy of mention since they show that what has hap-
pened again in the lst few years is practically a repetition of what
took place several years ago. In 189y the Industry had apparently
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once more sunk to its own Jevel, and from 1894 to 1896 efforts were
again made to revive it. This time the course of action was to hand
osver all the more important munes to the Forest Department to pre-
vent “the Lohars (smelters presumably) being crushed by the
heavy royalties imposed by middlemen,” and a royalty of Rso for
wood and Rio for ore for one furnace, for a whole season, was fixed
for all the furnaces which obtained ther wood from Government
forests. For the first year only Rso was charged, the royalty on the
ore being remitted. Arrangemente were also made that coupés
should always be open within easy distance of the furnaces, At first
the number of furnaces rapdly increased, and in 1895 there were
probably more than €o furnaces in work. Then came the famine,
2nd the demand for the articles usually made from the Indian iron
decreased, the 1ron could not be sold and the smelters had to stop
work. Then help came in the shape of money advances from Gov-
ernment, and a number of smelters again started work with the re-
sult that a consderable quantity of iron was manufactured which
could not be sold, A certain amount of it was eventually disposed
of by manufacturing tools for the relief works, but a great deal was
still left on the market, Consequently, the nomber of furnaces is
now again decreasing, and the industry returning to its normal state
of stagnation. Itis true that the advances were generally given to
the lessee or middleman (notably to the Malguzar of Sunawal who
had 15 furnaces under him), but it is very probable that, if the money
had been given direct to the smelters, such as they now are, the final
results would have been muchthe same. As a relief work, the money
advances no doubt did a great deal of good in Leeping the smelters
at their y fal pation, instead of alloning them
1o burden the Government works, but, as far as improving or revive
ing the industry went, this policy was absolutely useless, To deal
primarily with the middleman who paturally puts his own interest in
the fore-ground and on whom the smelters are more or less Hepend.
ent is an obvious mistake, and to increase the outturn of iron, withe
out reducing the labour or improving the methods by which it is pro-
duced and so reducing its market price, can only end in drogming
the market and in throwing the smelters eventmlly out of work,
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5. At its present prices, there is a very limited demand for the
Indian iron, but, such as it ls, it seems fairly constant, so that,
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furnaces in work during any year do not in any way indicate the
true state of the industry at the time, and conclusions drawn from
them as to the relative prosperity of the industry at various times are
erroncous. To make this quite clear, a very brief sketch of the
Ristory of the industry here duning the last few years may be given,

‘4. In 1885, when the first effort was made to revive the industry,
it was believed that the baneful influence of the middléman was the
principal cause of the miserable state of the smelters, and, in conse-
quence, it was decided (in the words used at the time by the Com~
Tnissioner) * to let native iron smelters take out a license from
Government direct at a fair rate, while licenses should be renewable
annually at the same rate for a'period of say 10 years or longer if
thought necessary.” ‘¢ This would give these men the security which
at present, it is said, they have not and would encourage thems
if anything is likely to, to improve their furraces and plant.” At the
same time the high octroi duty and excessive taxation to which they
had been subjected were reduced. WVhether these measures resulted
in the construction and working of & larger number of furnaces
is not evident, but certainly no improvements were made i the
fornaces or plant. In a report made by Mr. Bose (of the Geological
Survey of India) on the subject in 1888, the following remark
occurs :—* These men are too 1gnorant to propetly understand their
own interests,” and he gives as an example of therr stupidity that
when one year Mr. Olpherts gave a large order for all the refined
iron smelted in the furnaces on the Lora Range, they were very
pleased at having cheated his agent by giving him the rough
bloamery iron with about’30 per cent. of slag instead of the refined
jron. At the same time, the smelters complained of the trouble
necessary to get a license direct from Government, and said they
preferred getting it from 2 lessee, who, three years before, bad been
cited by the Deputy Commissioner as the greatest curse of the in-
dustry, inasmuch a3 he was able by refusing alicense « to throw
out of employment the resident Lohars (ie., smelters) or to compel
them to betake themselves to other [ocalities.”

These remarks may seem to be unnecessary, but 1 have con-
sidered them worthy of mention since they show that what has hap-
pened again in the kst few years s practically a repetition of what
took place several years 2go. In 1894 the industry had apparently
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facing tools, The Indian iom 1s sold in round cakes, abaut €', trow crze
in diameter, 1 thick and weighing 4} seers, at abowt R gur
matnd, The Mersis, as a rule, more expensive and sometimey |
fetches as much as R3} per maund., Most of the English fron
used is old iron generally bought from the railway at Rz 40 R1-8a
maund, consisting of old sails, screws, nuts, broken wheels, agey
etc., out of which the ordinary heavy hammess and other cnmmo—;
articles not requiring much shaping are made. Enghsh fron it
boaght in flat bars at RS, in wires or small square bars at RG,
as steel at R6 to R8 or as best steel at R10 2 maund, The lattey
is largely used for the sides of tongas.

6. The ores which bave been most largely worked during the
past year are of three prncipal types :—

| Jeeyer
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Cioes ae)
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Strayiros,

Xietqor
ers "'/:'u.g.

(a) That used by the furnaces at Borha, Sonti, Tonri, Baghanj;
Kuondwara and Sunawal which is chiefly obtained from the mine a:
Partabpur, but also from shallow excavations at many other places
in the neighbourhood, especially at Agaria. The ore is *g soft
crumbly, fine laminated micaceous iron, with some i“‘"bandeé
argillaceous layers.” “The rock is 5o soft that 1t can be powdered
between the fingers, and is simply dug out with ordinary kodalig»
Below this there is generally “a schistose hematite, which is hurd.
than the micaceous iron, although easily worked on account of :;
fissile character.”

The schistose hematite yielded on analysis 68 per cent, of iron,
and the soft ore from Partabpur gave 65 per cent.,, both containin .
s little phosphorus and sulphur, The soft, crumbly ore &

i . is ve
splendent, dark grey to black in eolour, with a distinet Ch"ryw;
streak.

Ry
soupidt

(5) That found near Dhanwahi, Mangeli and Gogra on the Lon
hills, used last year in the farnaces at Hargarh and from Which the
heri is made, This ore is a “manganiferous micaceous hemariie
contsining & varping proportion of interbanded jaspery qQuartz”
«t is a siliceous ore, although n.ot very highly 50 An ﬂ\'era,;‘
sample of this gave 46 per cent, of iron and 12 PEf cent. manganege
with traces of cobalt. “The monganese exists, in large part 4
teast, in the form of psilomelane, occurring in irregular segrega.
tions, or more minutely disseminated through the rock” Ty,
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present pits “are only in talus not in the rock fn s#7u,”’ the lumps
of ore being embedded in reddish clay. The colour of the ore
varies according to the proportion of manganese, but it is less lustrous
and more bluish-grey in colour than the Partabpur ore also with
2 less distinct red streak.

(¢) The lateritic ores which prevail in the north of the district and
were used last year in a few furnaces in the Murwara tahsil, ¢ g., the
four furnaces at Khaireni. The principal ores are two varieties of
pisolitic limonite, “ one of which breaks with a smooth conchoidal frac-
ture and shining surface; the other with a rough uneven fracture and
dull lestreless surface.” «In the former the hardness and tenacity
of the spherules, and of the cement in which they are embedded, are
about equal, so that fracture takes indifferently through both parts
of the rock,” «The difference of fracture in the other variety is due
partly to the cement, and also the spherules, breaking with a dull
uneven surface; partly to some of the spherules being dragged out
of their sockets unbroken, so that the surface of the rock shows &
number of rounded prominences and depressions.” . “ The con-
choidal-fractured hmomte is hard and brittle, the other much softer
and sometimes quite frigble.” These varieties, however, seem to
pass isensibly the one into the other, the hardness and tenacity of
the spherules and of the cement often varymng in the same piece of
rock, sothat the fracture in one place is smooth and conchoidal,
while in another it is dull and uneven, many of the spherules having
been dragged outof their sockets unbroken. These ores contain
from 50 to §7 per cent. of iron and “a much higher percentage of
phosphorus than the h i the phosphotic acid in the latter
ranging from °10to "27 per cent., and inthe former from 76 to
1441 per cent.

7. The primitive methods and simple appliances, now used by
the natives to smelt the iron here, are probably the same as have
been employed by them from time immemorial and are shortly as
follows:—

‘The furnace employed is probably the simplest form of the iron
furnace now to be found in the world. It is built entirely of clay
2nd sun-dried bricks, From behind, the furnace appears as a semi-
circular erection rising 3’ above the level of the ground. In front a
trench is dug to a depth of 3/, 3' 6" wide at the bottom, 4’ wide at the
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top and abont 11'long. oFrom the bottom of this trench to the front
of the hearth of the furnace is 1'and the hearth which slopes up
towards the back of the furnace 1s about 2’ x 1' 10" From the front
of the hearth (the back of the hearth being 5” higher) to the throat
of the furnace is 4'10” and at (he throat the shaftis 10" square,
The side walls are 10" to 12" thick and the hind wall 16" to 18°,
these being constructed of sun-dried bricks overlaid with 2 mixture of
two parts of clay and one part kodo straw. These slope slightly
outwards from the top of the furnace towards the ground. The
front wallis only z° thick, and mn this there are no bricks. The
bottom of this front wall is 1’ 1" above the front of the hearth and
slopes shightly outwards towards the top of the furnace. This front
wall las to bear most of the pressure of the burden, and as it is only
sapported by its adhesion to the thick side walls, it must, at the same
ume, be kept thin. As a general rule, therefore, it only lasts about
eight days and then hasto be replaced. The top of the furnace is
covered in by a light clay roof about 13” thick, the large hole about
6" square being left open.

The man who plies the bellows sits in the trench in front of the
furpace and, to prevent the smoke and ashes blowing from the
charge-hole {which also acts as the chimney) into his face, a thin
screen of clay 17 to 13" thick is erected on the top of the furnace,
3" lngh in front and 2’ 6" at the sides. In front of the furnace a
roof of branches and leaves, supported on four posts, is placed as a
shade from the sun. The whole furnace takes from 1010 z0 days
and sometimes longer to prepare, costing about B8  As it 1s built
of clay, it has to be constructed in sections, each of which must be
left to get thoroughly dry, to allow the clay to consolidate, before the
work is continned and so the construction of the fumace s neces.
sarily a matter of some time.  The vsual arrangement is that nothing
15 paid for actually making the furnace. A lessee having engaged
a bhatn-walla for the season at Ry to R8 per month, the latter sets
to work to construct the furnace, he and his family devoting three or
four hours to the work every three or four days, letting it get dry in
the interval. As their usual occupations, therefore, are very sl:ghtly
interrupted, the smelter gets nothing for this and 1s only paid after
the furnace is finished and in work. On the front of the hearth 4
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gaderi is placed which looks ke = long, curved brick made of
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sun.dried clay, about 2’ long, 2" thick and, 5" broad. In this about 20
holes are bored, the centre upper one not being perforated. In the
latter a stick is placed which, resting on the bottom of the trench
supports the gadersin its place. The bottom of the furnace is then
filled with a mixture of charcoal and cow-dung, about 7 seers of the
former and 5 of the latter, to the lével of the top of the gaders. "On
the top of the gaderd, equidistant from the sides of the furnace and
from each other, kept pressed against the bottom of the front wall of !
the furnace by two stones Testing ‘on the gaderd, are two tuybres or
3adiais, These are directed so asto converge at the back of the

- furnace. They are made of sun-dried clay, about 1’ ¢*long, the

diameter of the aperture at the large end being 2" and at the small
end ', the outside diameter being 4" and 2" respecuvely. The
whole of the front of the furnace from the front of the hearth to the
bottom of the front wall, is then closed up with clay, leaving the
apertures of the two tuyres of course uncovered. On the side of the ~
trench opposite the furnace a step is cut, and resting on this and on -
a pole placed in two forked sticks leaning against the side of the
farnace, are two or three flat boards, the end of the boards coming
just below the apertures of the tuyeres, so that the blower who sits
here can comfortably ply the bellows. The bellows are made of
goats' skins, about 1'in diameter and from 2’ to 2}' high when
stretched, They cost about Riz and lasta whole season. The whole
furnace is then filled with charcoal from the charge-hole, about six
large baskets being necessary, or about 42 seers. The furnace 1s
then fired by blowing live charcoal through the tuydres and the whole
is speedily in blast. When the furnace is thoroughly heated and the
charcoal sufficiently sunk for the purpose, a basket of ore (this is
circular, 9% in Qiameter and 6 high, holding about g seers of ore),
and & basket of chareoal (this basket is also circolar, 1'6” in
dameter and 11" high, holding about 7 seers of charcoal) are
added through the charge-hole, This is then dome at regular
intervals of 40 minuies, dunng the 32 to 14 hours that the fumace
is in blast, in all zo baskets of ore and 20 baskets of charcoal being
used. Thus, altogether, 189 seers of charcoal (4 maunds 29 seets)
and 180 seers of ore (43 maunds) areused. Periodically at intervals of
30 Of 40 minutes, & hole in the gaderi'is apened with an jron poker
and the slag allowed to sun out, while ‘the iron remains behind as a
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pasty mass. As the work continues the tuydres are gradually burnt
away until, at last, only about 3"to 4° are left. No fluxis used, so that
the slag is highly ferruginous, the silicon in the iron being oxidised
and forming with a portion of the iron a fusible ferrous silicate, Not
only, therefore, is a portion of the metal wasted in the slag, but it
also seems certain that the removal of the siliea caanot be so com-
plete, as it would be with the adoption of a suitable flux, and so
extra labour is required to refine the resulting iron from the impuri-
ties still dinit. After i working for 1z to 14
hours a porous  bloom of iron is obtained weighing 3010 35 seers,
about 1' 9" x 1" 4" X 5"insize. The gaders is then dug out witha
pick, the iron pulled out while hot into the trench and left there
during the night to cool until the next morming, If this rough bloom
ofiron is then sold, as it is, 1t fetches from Ri-z-0to Rz, butitis
generally first refined.

8. The iron is refined as follows 1 —

The rough bloom having been broken into two pieces, these are
taken away to an ordinary blacksmith’s forge and heated to a red
heatin a small furnace about 1’ 67 high and 10" to 12" square It
is then beaten by heavy hammers on an anvil and formed into round
cakes, in which form it is usually sold at Rz-8 to R3 per maund.
From 20 to 30 per cent. of slag separates out from the iron
in this process, An expenment made by Mr. Bose, with the #ker:

btained from the ore of Dhanwahi, showed that the
roagh won lost as much as 38 per cent, of slag in the refining, while
a later expenument with the Partabpur ore gave a loss of only 24 per
cent. From 45 to 55 seers of charcoal are used daily in the refining
furnace and it is worthy of remark that, whereas any wood is used
indiscriminately for the charcoal employed in the smelting furnace,
charcoal made from dead bamboos 1s exclusively used for the
refining farnace. The bellows, also, in this case are smaller, being
about 1§ high when stretched and costing about Rs,

9. With regard to the number of persons employed in the indus-
try, the following semarks are given :—

(a) For preparing charcoal,—The usual charge for the supply

IRON ORES.
Jabalpur.
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of charcoal for one smelung furnace 1s from 8 to 12 annas a day.
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IRON ORES. | eight people being usually emploged in cutting the wood and pre-
Jabalpur, paring the charcoal at the following rates per day :—
; Charcoal A skilled man - . . . B . 2 annas,
burners. Anordinaty man ., I )
A woman ; N
A child - . - - . . x-anna.
“The people employed in this work are usually Kols, and it is found
necessaty to give advances to those people or else they cannot be
depended on to perform the work, or prevented from working for
other people. From six to eight people are, on an average, employed
in preparing the charcoal for the refining furnace. N
Miners, (5) For digging ont and bringing the ore 1o the furnaceq—As &

Charges for
collecting
the ore,

Smelters

rule one man and his family, or from two to three individpals are
employed on this work and the amount paid varies, according
to the difficulty of getting the ore, the distance to whichit has te
be transported and the state of the road.  Six rupees is paid at
‘Tonn for the ore required for one furnace during 2 month, the ore
being the soft, “powdery, mucaceous iron very easily extracted from
the Partabpur mine about 5 miles off, whereas at Sunawal Ry is paid
for the same ore, although the distance is nearly the same. At
Dhanwahi and Gogra the charge is two annas a day for the ore ex-
tracted from the mines close by, whereas it is Ro-2-9 forthe furnaces
at Koraia and Hutwar, respectively 5 and 7 miles from_the mines,
This charge also includes dressing, i.., breaking up the ore into
small bits and roughly separating it from the quartzite matrix, which
operation is unnecessary in the case of the Partabpur ore, The ore
is carried on pack buffaloes,

(¢) For managing the furnace.—Two men are employed. One
is the overseer who bwilds the furnace and understands the business
of smelting thoroughly, getting from Ry to R8 a month. The other
man, who simply acts as blower, gets R4 a month. These two men
ply the bellows alternately, the one not engiged on the bellows
seeing that the furnace is kept properly charged. A non.resident
proprietor has to employ a munshi to supervise the smelters, the
Malguzar of Sunawal employing three munshis, each on Rio a
month, to supervise twelve furnaces and to keep the accounts,

(&) For refining the tron.—As 3 rule eight persons are reqoired ¢
the Lohar who supesintends the work and Lolds the iron on the
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anwl and directs the beaters or hammermen, getung from Rio to
Ri15 per month, five hammermen and two men to work the bellows,
on daily labourat 1} to 2 annas a day.  These people usually work
from § A.x, 10 1 P, the blower worhing 3} hours on end and then
changing. They can refine in one day from 9910 105 scers of
yough iron, or the produce of three furnaces, making from 6o to 70
seers of refined iron,

(¢} For manufacturing articles from the tron made,~As a pule,
one Lohar or experienced smith is required, thres to four beaters or
hammermen, and one woman for the bellows. The beaters and woman
who works the bellows are emplojed at 13 10 2 annas a day and the
usual arrangement 1s that, when any person desires certain articles,
he gives the refined iron 1o the smith who then makes the articles
requued at the regular rate of R4 per maund, in other words, 3
maund of manufactured aruicles 15 made at a cost of Ry The
working hours ate usually from 6 Aar. 10 6 Pt with a break from
12 AM.tO 2 P

For making certain articles more hammermen are required than
for others, thus for gantes, kulharis, kedalis,and phaoras four hammer.
men are required and otherwise only three are employed. For some
articles which require a good deal of finishing such as Zarakss, gn
extra man is employed who gets 4 10 § annas a day, being able 1
make four or five finished karakis in one day from the rough plates
prepated by the beaters.

As I have before remarked, most of the smuths have now be.
taken themselves to the larger towas and carry on their trade chiefly
with English iron, only taking small quantities of Indian iron now
and then, according to the demand.

to. The commonest articles made from the native iron are
the following :—

Gantis, pickaxes.

Hantiyas, sichles.

Rulkars, axes.

Pans, plough share,

Rodalt, a pickaxe with one tooth.
Phaora, 2 hind of spade.
Karrahi large plate with handles,
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Jabatpe Nails and hammers of various kinds are also made and oceasionally
Hetatile gun-barrels (especially at Barela). I have also heard that small
paint, swords are stll maden places, but I have as yet seen none.
11. Before closing this report on the iron industry of the district,
Conf g3 itis worthy of notice that Mr, W. G. Olpherts has found a subsidiary
Tt Yoo | wseforthe local iron ores which he has now practised for many
IV,p, 621, years, vs5,, the manufacture of his well known metallic paint. This

gentleman held a lease of the iron mines at and near Jauli and
Sarroli from 1875 to 1890, the principal ore which he nsed being
that from the Jauli rune. This is described as “ 2 semi-ochreous
hzmatite in which a slightly schistose stracture is often apparent,
Heematite with metallic lustre also ogcurs, butis quite subordinate
1o the more ochrey kind. The ore is interbanded with quartzose =
layers which in some places greatly exceed the ferruginous part of
the yock” Picked samples of the ochrey hmmatte are used by
Mr. Olpherts, an analysis of which gave as much as 69 per cent of
iron while an average sample gave 53 per cent. of ron, The ore is
first pounded with crushers, sifted and then ground to an impalpable
powder with heavy mill In the neighbourhood of the works,
the river Kutna hasbeen dammed up by a weir, and arranged along
this, there are eight millstones, four of which are larger than the rest.
Fach stone is fixed to a vertical iron shaft, in the lower part of which
stout pieces of wood are fixed which radiate from the sheft like the
spokes of a wheel When the water is turned on to those spohes,
the shaft revolves and the stone fixed to it turns upon another flat,
honzontal stone below it, thus grinding up the ore which, when
mixed with water, is poured into a hole in the centre of the upper
stone, finally running out into a trough below it. After the ore
has been ground up under the light stones, it is passed under the
heavy ones; it is then collected and spread out in a layer a_bbut 3
thick on smooth flags or a concrete floor where it is left to dry.
When quite dry 1t is powdered up, placed in bags of 1 cwt, and 4 cwt,
and sold at R7 per ewt, By mixing the ore with “ varying propor.
tions of red Yead a series of bright crimson lakes may be prepared,
with shile lead a variety of Llac colours, with Jamp-black and small
quantities of the oxide warm chocolate browns mey be obtained.”
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‘T'o prepare the paint the following constituents are used in the given
proportion i—
Of Olpherts’ paint (i.e., dry powdered ore) . 14 Ibs.

Resin finely ground  » N . - e 4 » *
Raw linsced oil pure « . . . o 20 4,
Turpentineoll . + o+ . & in

Verdigris finely ground o . P 1

and the following directions are given :—

¢ First take of linseed oil and paint suflicient quantities so as to
macerate in a mortar to a fine paste free from granules. Boil
remaining quantity of the linseed oil, m a separate iron pot, to boil-
ing heat; add the quantity of resin to it and boil both over tll the
mixture neatly attains to a faming heat. and add the verdigns and
the macerated paint and stir the whole briskly until well assimilated
and strain all into another clean vessel. The paint 1s then ready for
use—the turpentine oil only being sdded when the paint is required
10 be applied at once to anything.”  Mr. Olpherts now holds a lease
of the Gosulpur manganese mine at R1,000 per year, for five years
from January 1895, and the pyrolusite from this mine is exported 1n
the form of an impalpable powder, being ground up precisely like the
hzmatite, as above described.
Copy of letter dateq the 28th February 1898, from R, 8, Hole, Esq, dssist.

ant Conservator of Forests, fa the Consereator of Forests, Northern Circle,
Central Provinces, 4

With regard to the number and value of tools manufactured from
native-made 1ron 1n the Jabalpur District last year and supplied to
famine relief works, as wellas with reference to the approximate
number of indwiduals relieved by the money advances gwven by
Government, I have the honour fo submit the following :—

1. Towards the end of 1896, owing to the famine and the con-
sequent decrease in the demand for atticles usually manufactured
from the mative-made ion, there was a large quantity of the Jatter
vpon the market which could not be sold, It was found impéssxble
to get rid of this until the idea was stasted of making tools for the
famine works from this jron. Advances were then given .hy
Government to enable the poorer smuths in the neighbourhood of the
principal mines and smelting centres 1 the district, at Bagharaj: and
Sunawal, to set (zp_‘hel'r Plant and start work, As these smiths, also,
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l_“‘:; S,?,Es' (8) Now with regard to refining the iton and making articles
l:nlve-mé.ae from it. We may first of all assume that all the iron made in the,
r N :
ffgzﬁae's"f above-mentioned furnaces was sefined and rendered marketable, so

that the number of persons employed on- this refining will be
approzimately as follows, since eight persons’(one Lohar, five beaters,
and two blowers) can refine the produce of three furnaces in one day
and, on an average, seven persons can supply them with charcoal 1=

In January . 17 furnaces employed 45+39=84 persons.
»bebruary . 18, " 48+42=g0 ,,
» March . 18 ” 43+42-=90

» April .26y, " 69+60=r29

» May . 23 0w » 61+53=114

» June . » » 1+10=a1

» July

» August

1w September

» October

» November . 12 » 32+28=60 ,,
» December . 12 ” 32+-28=60 »

Now from January to June, altogether 833 maunds of tools had
been manafactured, and as, on an average, it takes one Lohar, four
beaters, and one blower, one day, to produce 19 seers of these ordin-
ary rough tools and seven persons to make the charcoal, it follows that,
doring these six months, aboat 3352 x 6= 58 persons were
employed, or more probably, every month 10 Lohars, 40 beaters
and 10 blowers, or, altogether 6o persons were occupied and to
supply them with charcoal 70 more persons. Finally, at the end of
June, altogether about 13,177 seers of refined iron were in stock,and
the 12 furnaces, working during November and December, probably
produced 12 X 33 X 26® X 2 seers of roughiron, i.e, 20,592 seers,
which would give about 14,414 seers of refined iron, allowing for
the slag and other smpurities. Thus 15,177+ 14,414 = 23,591 seers
of refined fron remain to be - d for. Now, ing that
1his is worked up, which would, if so, be mosily made into harrahis,
tawas, kulharis, and other articles most commonly used, some of
which, especially the karrahi, require more finish than the rough
tools made for the relief works, we should have the Iollowing addi-
tional number of Lohars and assistants employed. On an average
one Lohsr, four beaters and one blower can produce 17 seers of these

* It is assumed that each furnace is working 26 days in cach month
to allow for repairs to furnace and other interruptions.
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articles in one day, The refined iron, also, when made up into aru-
cles, loses about 38 per cent. of its original volume and weight, so
that between July and October, sbout 9,410 seers of articles and,
from November to December, about 8,937 seers of articles were
made. During July to October, therefore, (2% x 6 = 28 persons
were employed. We may, with more probability, put this at 30, vis.,
§ smiths, zobeaters and 5 blowers and 35 persons for charcoal.
Daring November to December about ,,si’; x 6= 53 persons were
employed. e may, with more probability, put this at 54, e 9
smiths, 36 beaters and g blowers and 63 persons for charcoal. It
must be observed, however, that a good deal of this refined iron was
probably sold and sent to Jabalpur as such and was there worked
up o articles and, as the Jabalpur smiths are generally carrying
on 2 fourishing industry just now and by no means entirely depend
on the native-made iron for the snccess of their industry, bemng able
to generally replace it with cheaper English iron, they cannot be
said to have depended on the advances gnd thus to have been
relieved, For the present this ideration may be disregarded,
and we then have the following figures as the total number of per-
sons relieved last year i—

PERSONS EMPLOYED IN

Month. ToTALs | numberof
Smeltiog, | Refining, | Maog | families.

{:anuary . 30 418 105
ebruary . 130 436 109
March . 130 436 109
Aprl . . 130 57t 143
May . . 130 520 130
iune . . 130 199 50
uly . . 65 65 16
August . . 65 65 16
September . [ 65 16
October 65 65 16
November . 17 321 8o
December . 17 321 8o
Torar vee 3,482 870

Thus an average number of about zgo persons, corresponding
to about 73 families, were relieved each month thronghout the year,
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OXEN.
(CATTLE DISEASES)
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RINDERPEST.

Further report, on Experimenis with Rinderpest, by VETERINARY-CAPTAN
. RavMOND, F.R.G.V.S, Superintendent, C. V. D., Bengal.

1. In the last report submitted i September 1897, it was stated [, 107 catt

that 2 number of cattle (107) had been inoculated against Rinder- | Sgpicmb
pest at Kanti near Muzaffarpur. {mmine

2. Although Rinderpest existed then, and has since appeared in Cont g
the immediate neighbourhood of the herd, none of the 107 animals }-;%:rg'_o
have showed any sign of infection, with the exception of certain ex- e
perimental cases details of which are given later,

3. On the 7th January 1898a telegraphic report reached me of the Fg‘::;‘k"-“(
appearance of Rinderpest in the village Harsar, near the outwork of | Marsair
Raghai, near Kanti, I procecded there and found that typical Rinder-
pest was raging.  Mr, Toomey requested me to inoculate his cattle
that were on the out-work, but the usual difficulty arose as to obtan.
g a sullicient and swtable supply of matemal, It was, therefore,
arranged that a small expenimental station should be erected where
material could be prepared, and some further expetiments cammed
cut.  The place selected was 1solated and exceedingly bleak at night,
but warm in the day, and situated on the banks of Little Gunduk.
There was practically no sheltes, and the weather dunng the experi-
ments was cyclonic.
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4. L mention these facts because I think they affected the experi-
ments to a certain extent. A hamboo enclosure was arranged, and
a chowkidar appointed. ‘The attendants were all isolated during the
expermments. *

5. On the i7th Januvary 8 young buffaloes were infected with
material from a typical case of Rinderpest. On the night of the 28th
January there wasa very bad hailstorm, and the exposure expedited
the death of one buffalo calf, No, ITI, which died on the morning of
the 27th, the bile of which was rejected. Onthis day also buffalo
No.1V was destroyedin a dying condition. Bile taken from this one
was found to be good,

6. On the 28th the bile from buffalo No, IV was injected into 23
bullocks at Raghai and these were branded # KX ”.  On this day also
buffalo No. I was destroyed, bile was taken, found good and used to
inject 13 bullocks at Raghai. They were branded «T ",

7. On the 29th buffalo No. V was destroyed, The bile taken
from this animal was found to be good,

8. On the 3oth buffaloes Nos. VI and VII were destroyed. Bile
was taken from both animals, but that from No. VII was rejected.
On this day bile from buffalo No. V was injected 1nto 35 bullocks,
branded « §,” and that from buffalo No. VI was uscd for 26 bul-
locks, branded # .

9. On the 4l Febmary buffaloes Nos. II and VII were
destroyed, the bile was taken and found to be good, The bile from
No. VIII was used for 25 bullocks, pranded “ '—f,” on the same day
the bile from No. IT was used for 28 buffaloes, branded « X",

10. Besides the animals d, material was pt d from
buffalo marked A 1, nhich was affected with Rinderpest. This was
found to be good and was, therefore, used for four bullocks at Nuriar,
branded “Z”, A 1 supphed a large quantity of lule, but only 4
bullocks remained faor treatment.

t1. It will thus be seen that 107 bullocks were inoculated in the
first experiment, and 126 bullocks and 28 bullaloes were inoculated
in the second, The total number of cattle immunised has been 261,

12. Close observation, which has been maintained since the
beginning of the wotk in Augnst, down to the present, has failed to
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show any sign of Rinderpest in the animals treated, notwithstanding g

the fact that the diseasc has existed in the neighbouring villages for
some ume.

13. T have carried out a senes of experiments in order to ascer-
tain whether the animals immumsed in Augnst and September 1897
were still immune i January 1898

14. By 2 reference to my report of 11thOctober 1897 and appen-
dices, it will be seen that certain animals were first inoculated with
bule, and later with virnlent blood.

15, On the 28th of January some of these anjmals were collected
at the experimental station and tied up amongst buffaloes Naos. 1-8
that had become infected with Rinderpest. These bulloeks were fed
with the buffaloes, and the post-moriem exawnation of the buffaloes
as they died, or were destroyed, were conducted as it were under
their noses. Moreover, virulent material from the sick buffaloes was
rubbed on to the bullochs’ muzzles, and each bullock recewed sub-
cutaneously 1 ¢. cm. of virulent blood from buffalo No I on the
28th January, andanother 1 ¢, e of a mixture of viulent blood
from buffaloes Nos. II and VIIon the sth February 1898 (wide
App. L ).

Subsequentlyit was decided to enlarge the experiment, and 4 more
bullocks were placed in the experimental enclosure. These animals
had been inoculated with bile only in the expeniments of sth, 6th and
7th September 1897. The details are appended.

16 These four animals were treated 1n the same way as the other
bullocks with this exception, that they recewved only one injec-
tion of t ¢ cm, of a muxture of virulent blood from buffaloes A1
and A 11 onthe 12th February 1897, The detals of these expen-
ments are tabulated and appended.

17. The result of the tests has been that none of the ammals
showed any outward signs of Rindetpest. The temperature of
tose § of 2 degree F.onthe 6th day, The temperature of X\ \d
rose [mm 102 degreesto 1034 degrees on the 6th day.

18. Itwill, therefore, be seen that altogether 261 head of cattle hase
been inoculated with the buffatoes” bile, and that up to date none of
them have shown any of the outward signs of Rmderpes!, though the
disease then existed, and has since reappeared in the neighb
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Many of the cattle went to work the nest day without inconvenience”

0. 590-94,



/ The Agricaltural

!
OXEN, / Experiments with
SaNT 19. Sevenanimals that had receved bile in September were re-
MENTS, tested ynder conditions far more stringent than any animals are likely

BELGATCHIA|
EXPER]
MENTS.

10 be submitted to in usual practice. One of these showed a dis-
tinct rise in temperatare, but none showed any outward signs of
Rinderpest whatever.

20. Of the 6 animals that had received an injection of bile plus
blood in September, z had died of old age and debility, but none
of Rinderpest, between the September and January experi , and
the remaining 4 were submutted to the same stringent test as the
other (bile) batch. One showed a shght rise in temperature on the
6th day which, however, fell on the 7th day. None of these animals
showed the slightest outward signs of Rinderpest.

21. I have to add that the injection of one thousandth part of 1 ¢,
cm. of virulent blood is sufficient to cavse the usual visible symp-
toms of cattle plague to develop according to Dr, Kohlstock.

22, I have now to report a small series of bile experiments that
have been carried out at Belgatchia.

23, Amongst the various bile expeniments ca.med out atDclgmchm.
those of 11th September 1897 d it t in
regard to the duration of the immunity conferred by Bxle, because
{hree animals inoculated on this date with 10 ¢, ¢m. of bile from a
bullock that had died of Rind were quent!, ked
with natural Rinderpest and one died thus:

24. Bullock J. A, was attacked four months and fifteen days after
fnoculation, and died very quickly.

25, Bull J. A. 1 was attacked four montks and twenlyfour days
after inoculation. His attack was very mwild indeed.

26. Bull J. A, 1 was attacked five monsks and five days ofter
noculation. His attack was mald.

27. 1 think it is worth noting that these cases were immunised
with bile from a bullock that died of patnnally acquired Rinderpest,
whereas the bile used at Kanti came from buffsloes that had been
killed. It appears therefore -~

{a) That buffalo’s bile under the circumstances recorded

confers a longer immanity than the bile of bullocks that
dic of the disease.
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{8) That in the large majority of cases the duffalo $1le method, BELGATCHIA
which I have used st Kanti, confers immunity for an| MNENTS.

average period of five months at least, and probably
more, but how much longer than five months the immunity
lasts can only be setiled by future experiment,

28. These expernments tend to show that this method might be
safely used with advantage on Wards’ Estates, etc,, when Rinderpest
is known tobe raging in the neighbourhood, for it would probably
confer immunity long enough for the disease to die out in the
surrounding villages. From the Wards' Estates its use might spread
as the neighbours acquire confidence,

29. I may add that 1t has been clearly proved that there is no
danger of the inoculation with bile conveying Rinderpest, if properly
performed. It has also been proved that the operation does mnot
interfere with the ordinary work of the bullocks

30. For the present the duffalo dile method is the simplest way of
conferring temporary immunty on cattle in Bengal. But it has the
obvious drawback that a delay occurs in obtaining the bile in neces-
sary quantity and punity- It cannot be obtaned from the cattle, for
local reasons. A further delay of about 7 days occurs while the
inoculated cattle are acquiring immunity, because they do not become
immune atonce. Hence 12 very important days, at least, are lost.

3t. I have made a few expenments with a view to testng the
serum method of treating Rinderpest, because 1t has been lad down
asa principle that immunity extending over a very long period can
only be acquired after an attack and recovery from Rinderpest.

The preliminary difficulty 15, of course, to control the strength of
the attack which is to confer immunity, otherwise the animal may be

Klled.

32. Though I am not yet prepared to offer 2 definite opinion as
to whether a constant control can be maintamned over the virulence
or mildness of the disease, 1t seems pm@able from what I have done
that by injecting virulent blood into a healthy animal and imme-
diately afterwards injecting defibninated blood taken from an immy.
nised case, the healthy animal becomes subject to an extremely mild
attack of Rinderpest and recovers.  This 15 what has happened in

0. 590-94,
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Pomp:k EX. my experiments, but 1t remains to be seenif the attack 1s. always as
ERIMENTS .
CONNECTED mild as has happened up to the present.
33. Should this method become recommendable for practical use

it will have this advantage, iz, that a mild attack of Rinderpest can
be run through a herd (isolated for the purpose), and the owner’s
mind set at rest for, possibly, some years.

34. I do not think this method will commend itself to the raiyats
of these Provinces, as it is rather too complicated for them to under-
stand. Moreover, the dose of defibrinated blood required is large,
which is also a drawback.

35. I have been for some time engaged in attempting to prepare
aserum of preater immums’ing power than is obtained from animals
that have recovered from an ordinary attack of Rinderpest.

Should I succeed, 1t may be possible to keep a stock of material
at Belgatchia ready for ion

36. Besides the main work reported above, a few other points have

come to notice ~—

A,—Dunng outbreaks of Rinderpest calves are apt ta die rather
suddenly, and to show no anti or post-morfem symptoms
typical of any specific disease. I mention the fact, but have
not yet had time to discover the cause.

B.—The number of immune cattle round about the suburbs of
Caleuita 13 very large, so large in fact as to infuse an ele.
ment of uncertainty into experiments. Many calves have
withstood infection or only had mild attacks. Buffaloes do
not appear to be immune to the same extent. At any rate
only one of my experimental ammals has withstood infec-
tion,

C.~The number of cases of cattle plague that recover if carefully
nurseq is comparatively large, possibly 50 per cent,
D.—Repeated dosage with deject, fibrinous casts, etc, from a
Rinderpest case, has failed in some instances to produce the
disease, but a sub;cqnenl injection of 1o c. cm. of blood
has produced the desired result in the same animal,
This experience confirms Kooh's experiments in South

Africa,
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E.—An animal that has recovered from an attack of Rinderpest CERTAIN
does not react in a typical manner when re-infected, but he oBRQUGHT
© does not seem to become absolutely immune against hypo- { INQUIRY.
dermic injection, For I find that a hypodermic njection of
virulent Rinderpest blood causes an important rise of
temperature n a recovered animal, and 1 one case diar-
theza also oceurred.
F.—1 have presened bile by adding glycerine to it, as suggested Pres;rmuou

by Dr, Edington, and I find that so treated, it preserves its
colour, and remains {ree from smell for some time, at the
ordinary temperature of my office in the cool weather.

G.—A Bull suffering from Rinderpest was treated by imjecting z oz.
of bile and glycenne into the jugular vein  The diarrheea
ceased within afew hours, but wasresumed 2 days later, and
a subsequent injection of a similar dose produced no effect
whatever on the course of the disease, which, however,
ended 1n recovery

H.—Dr. Edington’s method of treating the bile is said to have
the advantage that a great number of < biles,” good, far and
indifferent 1n quality can be mixed together, and thus an
average quality of bile obtammed, The advantage which 1s
said to be denvable from this system 1s to be found in its
economy, because 2 quantity of indifferent materia! can be
used up

As buffaloes are cheap in this country 1t seems undesirable to use
risky materal 1n order to save an occasional two or three rupees;
hence the above system need not be used at present,

L.—A cutting from the Zimes of India of z5th October 1897 was
sent to me detathng Dr. Edington’s further expeniments
in South Afnca. It contained the following .—*He has
found that blood of amimals aflected by Rinderpest when
treated with “ Citric Acid’ and kept for such a time as to
nsure the death of the contagium, confers immunity from the
disease when injected i animals exposed to infection.”
The nformation was misleading because citrate of potash
turned out to be the agent wsed and not citnc acid;
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CERTAIN moreover, the quantity of the drug was not stated, How-
PRV ALE ever, I experimented with a number of combinations of
INQUIRY. citric acid and citrate of potash, and found that a small

quantity of citrate of potash prevents coagulation, but it
appears to kave no appreciable effect in preventing decom-
position, and as blood ontside a Iaboratory cannot be pre-
vented from decomposing rapidly, even when a percentage
/ of citrate of potashis added, this method, though interesting
and ingenious does not appear to be suitable for Bengal at
present.
J.—1 gather from one of his reports from South Africa, Professor
/ : Koch does not appear to have finally decided if pigs may
i acquire Rinderpest. Hence 6 young pigs have been in-
! oculated with large doses of Rinderpest blood, in order to
solve the doubtful point as to whether they are subject
to the disease,

One pig was found dead on the 15th day without showing pre-
monitory symp FPost-mortem i showed very severe
congestion of the lungs, liver, spleen and beart, The stomach was
congested, and had some petechial spots on the mucous membrane ;
the intestines were slightly congested. These symptoms do not point
to Rinderpest, and as the other animals remained healthy, it would
appear that pigs do not suffer from this disease.

Rindeppest
fo pigs.

0. 590-94.
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The objects of this publication (as already stated) are to gradually
develop and perfect our knowledge of Indian Agricultural and Economic
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Sertes in addition to that of the name of the mineral dealt with.
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PHOSPHATIC NODULES or TRICHINOPOLY,
48p TiE USE or MINERAL PHOSPHATES 1y AGRICULTURE,
By D. HoOPER, F.LG, F.C8.

The occurrence of mineral phosphates in India has until recent],

been believed to be extremely rare. Isolated deposits have occasion-
ally been found, but their minute occurrence and absence of purity in
the samples have prevented their use or sale. The value of phospha-
tic manures is so great that at one time 1t was suggested that Govern-
ment should offer a reward for the discovery of phosphatic minerals in
baying quantities. It 1s only within the last decade that a somewhat
extensive bed of phosphatic nodules has been explored in South India.

‘The presentarticle 1s accordingly wnitten with 2 view to draw attention
1o the possibulities of this deposit in placing within reach of planters
and natuve cultivators a useful feruliser for improving their crops.

in the eocene strata of the Eastern Salt Range m the Panjab. A

Nodules of calcium phosphate occur 1n the shales above the coal

number of samples hate, from ume to time, been collected about
Dandot Colliery and its reighbourhood, but the material has not

been suflicient for practical use  Specimens have also been reported

upon from East Berar,

Dr. Warth and Mp Parsons, in 1884, discovered copralites above

the limestone and at the foot of the black chert banks at Mussoorie, 1 Mussoorle.
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The calcium phosphate of the phosphorite band was all of animal
origin, the nodules were genuine coproles, and the formation of
110 4 inches in thickness extended more thana mile in length. An
analysis of the mineral by Dr. Fraas, of Stotigart, showed 74'5 per
cent. of calcium phosphate with a trace of magnesium phosphate.
This result was very enconraging, but unfortunately a large consign-
ment was sent to England withoot being selected by an expent,
and consequently it was found to consist largely of chert and other
imputrities, and yielded only a minute amount of phosphoric acid on
analysis. The effect of this was that all interest in Mussoorie phos-
phate subsided.

The fossilferous rocks of the Karmatic were first brought to
pablic notice by the Jate Mr, Kaye, of the Madras Civil Service, whe,
in company with Mr, Brooke Cunliffe, collected a large series of
fossils from the 1 beds of Pondicherry, Verdachellum and
Trichi Iy. The first published notice of these labours appeared
in 1830 in the Madras Joumal of L:(eralurc and Science.

This formation was subseq! investigated by the Geological
Survey of India, and an elaborate paper on its history was prepared by
Mr, Henry F. Blanford, and published in the Memoirs of the Suriey,
Volume IV. (1862).

The title of the paper is ‘*On the Cretaceous and other Rocks of
South Arcot and Trichinopoly Districts, Madras,” Specisl attention
is drawn in this article to the Utatur gronp of rocks and the abun.
danct of hme in the beds. The fauna consisted of cepbalopoda
“intermingled in all proportions with gasteropoda and conchifera
drifted together in i bers”’ The ch of the sep~
taria rodales in the expased clays were particularly describied, but no
cconomic value was attached to them. Mr, Blanford showed that
the cretaceous stratz of Pondicherry and Tnchinopoly were very
similar and could be separated into two distinct divisions: the lower
he named the Valudayar group, which hitherto had been vonsidered
to be equivalent to the Utatur group, whilst the upper series he found
to be identical with the Arigalar group of Trichinapoly.

Dr.H, Warth, Deputy Superintendeny, Geolegical Survey of Indix,
visited Utatur in the Trichinopoly District In January 1892, and came
upon & rather extensive bed of phosphatic nodules. The discovery
wis communicated to the Secretary in the Rescnue Department
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of the Madras Government, and the following remarks are taken from
the report :—

The material occurs in nodules of about 4 inches in length in the
Utatur group of cretaceous rocks. This group of sedimentary rock
occupies an area of about 6o square miles in a belt which extends
from a point about 15 miles north of Trichinopoly for 30 miles in a
north-north-easterly direction,

A portion of these rocks was marked in the Geological Survey
map as brown gypseous shales with septaria and belemnites over an
area of 6 square miles. Dr. Warth minutely examined one square
wile Iying midway, and on the south side, of a straight hne from
Nambikurchi to Nellur wvillage in the Perambaldr taluk, It was
estimated that one-tenth of a pound of phosphatic nodules per square
foot lay scattered over the ravines, making roughly one thousand tons
per square mile, All the ground marked az yielding septaria 1s
not hkely to be found similarly covered with nodules. They
extended to a distance of three miles further south near Naikolam,
but they were smaller, being only about two snches long,

At the close of 1892, Dr. Warth again visited the ares of the

Tocks in the Trichinopoly District to ascertain more esactly
the extent of the distribution of the phosphatic nodules, The area
occupied by the nodules Was found to form a curved strip ¥ mile in
width and 10 miles in length. Over this arez the nodules were
scattered profusely on the surface of the ground whetever there were
ravines and where the sutface soil had been removed by erosion.
Some portions of the cultivated ground were also weli strewn with
the nodules, but more often they were scarce on the fields, but pever
entirely absent. It was estimated before that the eroded area to the
east of Nambikurchi contuned o 1dh of nodules en a square foot;
this quantity again p d on several ions when trial
ments were made This amount was occasionally exceeded, apd in
one case, betneen Teram and Aynapuram, as much as two pounds
per square foot were found. Dunngthe survey in g zig-zag direction
across the band the following villages were passed, Utatur, Nambi~
kurchi, NaclLclum, Pervalapur, Nellur, Terani, Aynapuram, Kerai
2nd Sirgambur,

Near ergambur the nodules seemed to have reached their very
1 , 29 1ad; i by their size, up to 10inches
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‘Phosphatic Nodnles of Trichinopoly:

m length with 5 inches in diameter, yet with this,village the northern
buundalry appeared to have been reached. On examination of the
ground further west, where the geological survey had indicated con-
cretions, it was found that the concretions were calcareous and not
phosphatic,  They were of much larger size than the phosphatic
nodules and were easily distinguished. Tvwasr ked thot the
villagers spoke of the phosphatic nodules by the Tamil name Ammay
Kolukottas, which means certain cakes, and they have some story
about them, They can at any time bring a vister to the large
nodule “areas near their respective villages if he ask for Ammay
Kolukottai.

The nodules are generally scattered loosely over the ground .
having been washed out by the eroding action of the rainfall of cen-
turies, Dp, Warth also noticed them #n siu embedded in clay. There
was something like a pound in 4 cubic foot of clay to a depth of three
fect. Although itis not expected that the mineral could be profitably
obtained in large quantty by excavation, yet here and there excavation
would be anad It was previously esti d that 1,co0 tons
were available in the himited area examined, but assuming that one-
third of the whole ares is availible for the collectionof nodules, and
the yicld o 1> per square foot, the whole quantity to be realized would
be 4,000 tons.

These calcnlations may be taken as a basis of any future commer-
cial speculation, bt Dr. Warth considered the outturn could be
greatly increased by the villagers themselves, who would help to
extract the material all over the district.

The exploration having so far been conducted on the rurface, the
Government of Madras requested Dr, Warth to visit and examine the
area once rmore with the object of asceriaining the amount of
phosphate contained in the underground strata, The district was
accordingly visited carly in 1893, and a report was submitted to
Government in July,

A carefu section was first made at a normal Jocality south-east of
the village of Utator, a0d an examination of the ground by means of 3
scries of trial pits sunk across the field showed the following :—

The metamorphics terminate at a locality known as Mutia’s tank.
The yellow <hales ining the nodules ina rwine and
form the bulk of the section for s length of 6,000 fect. They are

M. 257-50.
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Manouring.

sandy, and generally of a yellow colour and semetimes greenish and
bluish; white veins z inches thick pervade the bed Fibrous and
crystalline gypsum and plates of celestine occur profusely.

The clays contain the fossils of the Utatar group in moderate
quantities and form an almost uninterrupted seties, cropping out in
numerous tavines from termediate layers of white calcareous or red
sandy concretions.

The mean direction of the dip was calculated as 148%  The
Ugalar area exhibits cones produced by the denundation of the
clay. They are 10 feet high and are covered with either calcareous
or ferruginous concretions. The latter concretions consist of nich
hematite which at a very early ume was used for mron smelting.

The phosphatic nodules lying on the surface of the ground are
the result of depudation, baving been washed out of the clay of the
sandy and calcareous beds and left to accumulate in depressions
A fresh estimate was made of the amount of nodules occutring on
the surface along the entire length of the Utatur section The
weighings gave 15D per 100 square feet or well within the former
estimate of o 115 per square foot.”

As regards the determination of the extent of phosphates in the
underground strata, excavations were resorted to. From the cubical
contents of each excavation and the weight of the separated nodules,
it was eamly ascertaned how many pounds of nodules were con-

DR. WARTH'S
REPORT.

Conleal
concretions.

FPrevious
estimate
confirmed.

Yodules in

tained 1n the ground  The average yreld of the whole deposit was
28D per 100 cubic feet For a depth of zoo feet, breadth of 10
miles and thickness 1,150 feet, this gives a yield of seven mullioas of
tons, To extract the nodules below the surface of the ground would
entail much labour especially in the beds where the sedimentary
rocks preponderate.

As the result of these explorations the Government of Madras
decided to give mining leases for one square mule to esch of the
various applicants who applied for a sight to extract the nodules and
1o levy a small royalty of two anmas s ton on the outturn,

Chemical Composition.,

The phosphatic nodules of Trich poly are amorphous 1n their
structure and have no definte chemical composition, and hence

strata.

Actlonot
Kadras
Government,

COMPOSI-
TION,

cannot be regarded as purely muneral. In works on minem)og
s
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CHEMICAL
COmMPOSl.
TIQN.

Dana’s
deseription.

Percentage
eompaition,

however, they are classified_under the head of Apatite, and a section
of the article on this mineral is generally devoted to a description
of phosphatic nodules, coprolites and bone beds. The Trichinopoly
deposits have been wrongly termed coprolites. Coprolites (from
Kopros, dung, and iithos, a stone) consist of the petrified fecal matter
of animals, chiefly saurians, while the nodules under discussion are
ionary masses ining more or less calcium carbonate.

Phosphatic nodules are described by Dana in the following
terms :—¢ They occur in many fossiliferons rocks of different ages,
and are probably in all cases of organic origin. They sometimes
present a spiral or other interior structure, derived from the animal
organization that afforded them, and in such cases their coprolitic

origin is unquestionable. In other cases there is no definite or only
& concretiomary structure. The nodules are accompanied by the
remains of marine hfe, of various forms of shark’s teeth, etc,”

With the understanding that they are of organic origin it will be
difficult to apply any other more suitable term than that of mineral
phosphate to the nodales of Trichinopoly. Their close association
with mineral formations naturally leads one to regard them as in.
organic, and the name mineral phosphate at once distinguishes them
from bone phosphate, since it iy well-known that the osscous system
of the animal kingdom consists largely of the same chemical constitu.
ents with varying proportions of other elements,

The nodules contain for the most part & compound of lime,
known as tricalcic or tribasic phosphate, with smaller quantities of
iron, alamina, ia, silica and carbonic and sulpt acids,

The formula for calcium phosphate is Cay Py Oy, a chemical body
which may be regarded as a compound of calcinm oxide or lime
(Ca O) with phosphoric anhydride (P O;), commonly ealled phos.
phoric acid.

€a,7,0, = 3 Ca0 + PO,
(310) (16%) (132)

From the atomic weights placed below the formulw in the above
equation, it can eatily be caleulated that 100 pants of calcium
phosphate consist of §4°2 parts of lime and 458 parts of phosphoric
anhydride,

The value of coprolites depends not only on the richness of the
above two elementary substances, but alsa on.the absence of iron and

M. 257-59. -
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of superph

alumina ds, since, in the p P the
sulphuric acid attacks iron and alumina before it decomposes the
phosphate, and thereby a loss is oceasioned, In order to obtaina
conclusive opinion on their actual composition the Madras Govern-
ment considered it necessary tohave the Trichinopoly nodules com-
pletely analysed by expert analyucal chemists in England. A con-
signment of one ton of the mineral wasaccordingly collected at Utatur
in 1892 by Dp, Warth and transmitted to London for this purpose.

The analyses were duly conducted, and in forwarding the reports
on the Trichinopoly phosphates to the Madras Government, H. M.’s
Secretary of State remarked :—

“1With reference to your letter, No. 13, Revenue, of the 22nd of
July last, forwarding, for chemical analysis, samples from the deposit
of phosphate nodules recently discovered in the Trichinopoly District
by Dr. Warth, I enclose 2 copy of the analysis of the same made by
Dr. Augustus Voelcker and Mr, King. Further analyses are expected
from Professor Dewar and Sir dohn Lawes, Bart,, which on receipt
will be duly forwarded to you.”

“ It is satisfactory to observe that Dr, Voelcker and Mr. King’s
analyses confirm those sent with Your Excellency's letter ; but, as
remarked by Dr. Voeleker in the Report sent with his analysis, the
practical question for consideration is whether it would be profitable
to reduce the nodules at Utatur to superphosphate unless the deposit
is found, on further examination, to be deeper than Dr. Warth first
calenlated, or that formations equally rich in phosphate exist else-
where within the limits of the Madras Presidency. The cost of
machinery and chemscals for the treatment of 60,000 tons of nodules
would probably more than equal that of the importation from the
Untted Kingdom or the United States of America of any manufac-
tured superphosphates required in India, *

Encrosure No. 1.

CHEMICAL
COMPOSI-
- TION,

Anal{sed 1n
England.

Secretary
'of State’s
remarks,

rrom Mr. 3. A, Voelcker, Analytical Laboratory, 22, Tudor Street, New Bridge
Street, London, dated 18th November 1892

1 have pleasure in handing you my Report on the sample of
phosphate which you forwarded to me for examination, and which,
I am informed, is taken from an extensive deposit recently dis-
covered 1n the Trichinopoly District of the Madras Presidency.

M, 257-59.
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“cgﬁo',,:‘gg{: The whole of the 1 ewt. sentto me was first roughly broken, an
. average sample was taken, reduced to fine powder, intimately mixed

Dr,
Voeleker’s
report.

and then subjected to analysis. .
The results obtained were as follows :—

Moisture . . . . . .
Water of combination and organic matter
Phosphoric acid ® . .
Lime .
Oxide of iron
Alumina .
Magnesia
Sulphuric acid
Carbonic acid ¥ .
Fluorine and alkalies
Insoluble siliceous matter

PRI

Totar

‘The deposit is essentially a phesphalic one, but it is nota true
coprohitic deposit, in the sense of being presumably fossilized ex-
creta. It consists of phosphatic nodules (phosphate of lime), which,
by infiltration of water charged with carbonic acid, and holding dis-
solved carbonate of lime, have, on evaporation of the water, become
filled in with carbonate of lime to a considerable evtent, The
amount of carbonate of lime varies much throughout the sample,
some of the nodules having a great deal of 1t, and being in conse-
quence less rich in phosphate, while others are much freer from the
admixture and consist mainly of phosphate of lime alone. It would,
however, be clearly impossible to separate the one Mnd from the
other in any working plan, and, therefore, the analysis was made in
a sample representing an average of the whole.

The amount of phosphate of lime, §7 per cent. nearly, is fairly
high,and in this respect the deposit compares favourably with most
of those in North and South Carolins, and with the coprolitic
deposits found in different pans of England, Besides this, the per-
centage of insoluble siliceous matter is small, and the phosphate
should be judged from these points, a useful phosphatic supply.
Tiut there are some drawbacks which require to be pointed out, and

* Equal to tribasic phosphate of hme, §6¢87.
+ kqual to carbonate of lime, 16°43.

M. 257-59.
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which would militate against the value of the material as the basis
for the £; of ¢ superphospt " the use to which phos-
phatic minerals are most generally put.

Although a small quantity of carbonate of lime 1s 2n advantage
rather than the reverse, the presence of a considerable quantity, as
here, involves the waste of sulphuric acid (o1l of vitriol) when the
traterial is dissolved 1in the acid for f nto superphospt

Another drawback 15, that the amount of iron and alumina
(togethernearly 6 per cent.) is very high. The effect of so much
fron and alumwa, in a phosphate, 15 to prevent a good, nicely
wanufactured superphosphate being made, and the soluble phos-
phate, formed by treatment of the materal with acid, is lower
amount, and 1s Likely to lessen still more on keeping  On account
of this property of omde of iwron and alumina, phosphates which
contain any considerable amount of them are reckoned unsmitable
for manufacture, and would not find a sale in this country.

It is very doubtful whether for expoft purposes it would pay to
ship the material, even 1f the cost of working, carnage to port of
shipment, and freight to this country, were favourable, Large

quantities of Carolina phosph are shipped from Amernca to this
country yearly, and the amount of phosphate of lime is not more
than inthe present szample from Trichinopoly. Freights, hawever,
are very low from America, and the Carolina phosphate is particu-
larly well adapted to the manufacture of superphosphate. Carolina
phosphate contains very litle oxide of 1ron or alumma, and no larze
quantity of carbonate of lime. It 1s sold here on the basis of its
percentage contents of phosphate of liume, a certain price per umt
per ton for this ingredient being fixed At present, the price of the
unit is about 64.  Valued in this way, the new phosphate would fetch
about 285 64 per ton in the market, but, as I have hinted, owing to
the drawbacks, this price would be subject to certain deductions.

Ithink it wmprobable that the material could be remuneratively
exported for manufacturing purposes. It remains to consider
‘whether it conld be . d into superphosp] mn India irself,
or be used in some other way m the country, The former will
depend on the price of, and facilities that exst for, obtaining
sulphuric acid (o1l of vitriol) and the cost of the other manufactur-

Manuring,
L L

CHEMICAL
COMPOSI-
TION,

Dr,
Voelcker’s
report,

Compared
with Carolina
phosphate,

ing processes. It would be necessary to make inquiries on these
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points. Imay, however, state for your guidance that superphos-
phate of the quality which this material would probably supply can
be at present obtained in England for so0s, or 525 per ton. If to
this the cost of freight be added, itcan be seen, after inquiry, whether
the manufacture in India could be conducted ata less cost. Per-
sonally I do not think thatit could be. There might be*some
demand for the superphosphate among tea, coffee, and perhaps
indigo planters, but hardly, I imagine, among the cultivating ryots.

Fimally, T think that the best use that could be made of the
material would be toset up a mill on the spot, for crushing and
grinding it into fine powder, and to then use it, in its unmanufactured
state direct on the land as 2 manure. The presence of carbonate
of lime would then form no objection, and the phosphate would be
useful as a fertiliser to crops generally, though of a somewhat slowly
acting nature.

Encrosure No.z.

Report of Analysis by “Mr, J. F. King, Analyst to the Edinburgh
Agricultural Association, of sample of phosphate of lime received
from 8ir G. Birdwood, Whitehall, S, W., on 15th November, 1892,
One hundred pans of this sample contained the following
constituents t—

Phosphoric acid® o . . . . . 27°04
Lime . . . o e « . 4638
Organic matter, combined water, ctc. . . 4'86
Magnesia, sulphuric acid, ete. « . . 322 -
Alumina and iron oxide . . . . 396
Carbonie acid, . . W ce e s 1090
Moisture . . . . . . . 004
Silica . . . ‘. . o . 2'80
Torar 10000
——

The foregoing results show that this Is a valuable phosphatic
material. It contsins a very good supply of phosphoric acid, and
though ltcontains, like many other mineral phosphates, a considerable
amount of iron oxide and elumina, the quantity of these substances
whichls present is not higher than that which 1 find In many phos-
phates in common use. The amount of useless siliceous matter i3

* Equal to 1nbasic phosphate of fime, 59700

M. 257-59.
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not great, and although the amount of carbonic acid is rather Ccl"o'i,[“{,’gs“};
high, this will be of some use when the material is made into 110
superphosphate, Mffn"g gF’
The phosphate is hard, but 1t is battle, and it is therefore tolerably report.
easily ground.
From the results of my analysis I have come to the conclusion
that this phosphate, although it cannot rank with phosphates of the
highest class, is yet one of a very valuable description, and is one
which will serve very well for the manufacture of artificial fertilisers.
Ihave made some superphosphate from 1, and judging by the
sample of the result which I gend herewith, 1t will be seen that, so
far as appearance goes, 1tis of excellent quality.”
Selected samples of the nodules had previously been analysed | purther
at the Geological Laboratory, Calcutta, and were found to yield | 202195ese

57, 58, 64 and 67 per cent. of phosphate of calcium, or an average of
61 per cent,, while a general mixture from a heap of half a ton gave
51 per cent, of phosphate.

The following analysis of an average sample of Trichinopoly
phosphates was made by the writer n July 1893 for Messrs, T,
Stanes & Co., Coimbatore :—

Moistuce . .

L P T
Combmed water and orgaruc matter ., . . 2 gg
Phosphoric acid ¥ . . « « 2458
Lime e
Oxide of iron and aIumma . . . . 862
Magnesia - . . . . . . ‘29
Sulphuric acid . . « . . . *50
Carbomic acid . . . . . 738
Alkalis, ete. o . . . . a . 243
Insoluble siliceous matter . . . . 850
10000
—_—

The following four analyses may be of interest in showing the
composition of the nodules collected at Utatur compared with the

# Equal to tribasic phosphate of hme. . . 5365
t Equal’to carbonate of ime .

. 16777
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CUEMICAL | powdered phosphate after it is ground in the factory and as supplied
Pﬂoz:‘ to the public. The samples were analysed in 1894-95.
urther
Anzlyses. 1. Soft phosphate from the surface, Utatur.

annu of the
phos-

aEposiis.

2. Hard phosphate from below surface, Utatur,
3. Ground phosphate from Messrs, Arbuthnot's factory, Calicat,
4. Phosphate from a planter, Wynaad,

Moisture and organlc 1 2.
matter 475 4'30
Phosphoric acld . 24'85 2760
Lime . 3875 4350
Iron and a!umma 985 377
Alkalis, etc, « . 410 2'99

Catbonicacid . « 728 520
Sandy matter - o« 1042 1263

100'00 10000 J00'C0 10200

Tricalcic phosphat: .« 5424 6025 5977 S739

Calcium carbonate . 10°5¢ 1181 1614 1731
With regard to sample No. 4, it might be remarled that it was
forwarded to the wnter for amalysis and report on s purity. The
result indicates that the specimen was up to the average of the

quarnied mineral and was free from adulteration,

In connection with these analyses of Trichinopoly nodules it
will be of interest to quote, for purposes of comparison, some of
the more important phosphate deposits of the world and the per-

ges of phosphoric acid ined in them—
Cambridge coprolites . . . . . 366
Suffolk " e . o 252
Bedfordshire ” . . . . . 21'0t0 25'0
German apatites . . . . . . 30910337
French phosphate . . . . . « 33710335
Norwegian chlor-apatite . . . . . 356
Spanish phosphames . . . . . 36:3t0 390
Canadian apatite . . . . e 33'5t04IS
West Indian phosphates . . . . . 36otai8B
South Carolina {fosshferous) o . . . mrotoaly

As far as the proportion of pure phosphate Is concerned, the
Trichinopoly nodules rink with the English coprolites and the
fossiiiterous deposits of South Carolina. They do not approach the
superior forms of taprolue “h:ch are hrgcly expotted to courtries
where agricultural superphosphate is 4. Their valucon
this account will be enly locally appreciated.

M. 257-59.
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TR USLC OF MINCRAL PHOSPHATE.

The chief use of coprolites and phosphorites is 1n the prep
of superphosphate or soluble phosphate of hme. This compound is
manufactured by treating them 1n a powdered condition with sul-
phuric acid, or as it commonly called ¢ oil of vitriol.”

Mumeral phosphate may also be full, ployed in araw
state, provided it has been reduced to a fine state of dwvision by
means of a grmding mull or disintegrator. The phosphate, even n a
disintegrated state, 1s not soluble in water, but the action of the soil
and the rootlets of plants render them in the course of ume avatlable
to the crop. Ground phosphate forms a good compost with farm-
yard or stable manure, or when mized with refuse heaps consisting
of much vegetable matter. Professor Graham, F.R.S, was the first
to show that, by the addition of mineral phosphates to fermenting
dung, the insoluble phosphates they contan are partly rendered
soluble. Hence soils which are most benefited by the ground
mineral phosphates are those rich in carbonaceous and mitrogenous
organic matter represented by humus

Mineral phosphates are not so readily absorbed by the crops as
superphosphates and they are necessarily used in larger quantities.
From 7 to 10 cwt. per acre for barley are the usual quantities
recommended, the manure being harrowed into the land, For
pasture land the powder may be apphed as a top dressing m wet
weather 1n the proportion of 10 cwt. per acre, Ground mineral
phosphates are also used for root crops in the same proportion
(Grefithe).

The deficiency i certain Indian soils of phosphoric acid isa

i reason forad ing the use of phospt manures, and
the results that have attended expeniments m this direction show a
decided benefit to the crops.

USE OF
MINERAL
PROSPHATE,

powdered
condition

Amount
applied per
acre.

Tle i of superphosphate from coprolites is effected by
the action of ail of vitriol. The phosphate must be in the form
of a fine powder, and the addition of sulphuric acid converts jt into
tetra-hydric phosphate of ime and sulphate of kme, The Tesuling
mixture contains a large quantity of water whch is evaporated off ata

M. 257-59.
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WEEOE | low temp . The chemical change is expressed by the following
PHOSPHATE.  cquation i~
Mineral Sulphurie Lime Supers Lime
Phosphate. Acid. phosphate, _Sulphate.
CoP.0y+  2H, SO, = CaH,P,0,+ ~ 2CaSO,
(310) (196) (34) (272)

**Roduced *
phosphate.

Relatlon
Between the

The figures beneath indicate the actual combining proportions
from which it may be calculated that 112D (r cwt.) of pure trical-
cxc phosphate require 7ol of sulphuric acid to completely effect the

Owing, h , to the ¢h of the imp
such as oxide of irom, alumina and carbonate of lime, the amount
of sulphuric acid is in practice much exceeded. .

If superphosphate be allowed to remain in storage for any con-
siderable time, it reverts to the less soluble condition di-hydric di-calcic
phosphate known 8s “reduced” phosphate; this retrograde phos-
phate, however, is of morc value to the agriculturist than the crude
mineral in a powdered state. Reduced phosp is a disbasic phos-
phate, and may be made from the Tnchmopoly nodules by converting
two-thirds into superphosphate and mixing it with one-third of the
crushed Taw material.

The chemical relation that exists between the three varietics of

phosph may be explained by employing the following formule :—

Ca
Tricaleic or natural gphosphate ga} PO,
2

Ca
Di-calcicor “reduced * phosphate (13{1} PO,
s

Mono-caleic or superphosphate H,} 0,
i,

The first s insoluble in pure water, the second is partly solable in
rolutions of carbonte acid and cxtx:nc of ammonla, while the third
d, when freshly prepared, is freely soluble in water.

Thc standard of valuation of :dl these fertilisers is the percentage
of phosphate soluble in water, but it does ot necessarily follow that
the pulverised mineral or reduced phosphate is less valuable as a
pant food. The question for the farmer is notone of watef solubility,
but of assimilability of the manure, and until we know more about
the natural decomposition induced by the soil and the action of soot
hairs, before it is rendered avatlable for the plant, artficial tests lead
only to conjeciure,

M. 257-50.
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1t has been obsened that superphosphate after prolonzed storage
and consequently becoming of less valuein the market on acceunt
of the {ncrease of insoluble constitaents, 1s found more effective on
the land than newly-made superphosphate.
In 1883, Mr. T. H

i OF
YINFRAL
TIUSTIATL

. Thursfield, of Barraw, Shropshire, made a very
g exp t il ¢ of the above facts, “1He had for
several years found decided advantage by reducing the saperphos-
phates for his own use, as he could not purchase reduced ™ super-
phosphate. He adopted the excellent plan of adding one ton of
quarter-inch bone to every two tons of superphosphate. The bones
ate moderately moistened, and then mixed into a heap with the super-
phosphate. Ina few days great heat was produced, and this heat
continued, but after five or s1x wecks the manure was ready for use.
‘The practical result of this action 15 1o reduce the solubility of the
superphosphate, and increase the solubility of the bome. The
superphosphate, however, was jmproved as & manure, but it was
spoilt for analysis by reason of its having so little phosphate remaintng
1n a soluble condition, and this 1s necessary for the market standard,
The result proved that 27s. expended 1n this manure produced as
heavy a crop of swedes, and of as high-feeding quality as 455, 6d. in
other artificial manure of high quality, with ten loads of farmyard
manure in addition.” (Prof. Tanner, Agricultural Practice, page

Value of
dicalclo
phosphate.

210.)

These expenments show that the possibilities of phosphatic
deposits, such as those of Trichinopely, are far reaching, The
nodules may be employed in one of three condiions, as a simple
powder, as a gh grade superphosphate, or as an intermediary
product prepared by intimately muxing two parts of the super or
acid phosphate with one part of the ground mineral.

EXPERIMENTS TWITH PIOSPOATES IN AGRI- EXFERI.
CULTURE. EHEHLE
Agticultural records in India contain no systematic results of e~
periments having been made with simple phosphatic manures applied
toindigenous raps.

The failure to grow particular cereals, such ag
oats and barley,

in certain areas might betraced 1o the absence of some
fertilising constituent 1n the soil. The following evpeniments were
made in the Botanic Gardens, Ootacamund. with 2 view to discover Ootacamang,

M. 257-50,
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EXPERI.
MENTS WITH
PHOSPHATIC

MANURES.

Lucerse

Oats.

Mustard.

Welahtof
pants.

if phosphates would favourably affect the growth of oats, mustard and
Incerne, which are, as a rule, not very easily cultivated on the Nilgirds.
. The seedlings of these plants were put out in boxes in the
middle of June 1895. One box of each was left unmanured. The
second box was d with finely powdered Trichinopoly nodules
on the st of August. The third box of each wastreated at the same
time with ground superphosphate made from the nodules. The
plants were left for four months with occasional watering, and on 1st
December they were cut down.

The whole of the lucerne wasin a flourishing condition. -The
plants withaut manure were six inches high, with crude phosphate, the
average height was nine inches, and with superphosphate ten inches.

The cats proved to be very succeptible to the fertilising action
of the minerals. Without manure, the plants were sickly and yellow,
and the tallest was only 1 foot 6 inches high; only one of these plants
produced grain. The plants treated with phosphates were green,
healthy and fruited frecly, and no failures were noticed. The plants
growing in mineral phosphate were 2z feet 7 inches, and in the super-
phosphate bed 2 feet 8 inches.

The mustard plants afferded the most remarkable differences in
their yieldmng to the Tati i of The
unmanured plants were two feet high with the fruit commencing to
form. In the bed treated with phosphates only the highest plant was
3 feet 3 inches, Dut in the soil mixed with superphosphate the highest
plant reached 6 feet g inches. Itis not too mach to suppose that
the sulphate of Itme in the superphosphate contributed largely to the
foxuriant growth of these plants.

The green portions of the plants were cut down and weighed,
they were then carefully dried :1n & water-oven and weighed again,
The figures below give the weights of the fresh and dricd crops. The
figure No. 1, it must be understood, zefers 10 the unmanured sample,
No. 2 to the plants treated with mineral phosphate, and No. 3t0
those growing in sol mized with superphosphate :

epgger Nl e
grams. 0 grams, water,
Lucenae,
No.t . 8s 18 7882
" 3. 15'S 33 72':9
. 210 45 7887
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Weight of Weight of Percentage EXPERL:
“fhanisth T doad plants ot pENTS, WiTH
grams, ig grams, water, 'MANURES.
QOaTs. -
No.1 . 13 7 4615
»ozo. 28'0 67 7607
. 250 6 7400
-3 s s Welght of
Musrarn, - plants.
No.1 . 21 35 8333
PR 48 75 8437
» 3 . 170 323 81'0§
Here the benefit derived from the nse of phosphatic manures is
unquestionable. In the cases of lucerne and mustard, the phosphate
2lone has doubled the outturn of the green senal portions of the
plants, The superphosphate has neatly trebled the weight of lucerne,
and increased the yield of mustard nearly ten-fold, - As regards oats,
the phosphates, both soluble and insoluble, have converted their culti-
vation in Nilgiri soil from a failure to a success.
An estimation of the ash was made of these plants and the
proportions of lime and phosphoric acid were determined. The
following table gives the relative amounts of these elements removed
by the plants from the soil :—
Lucerye. Phosshort
. ospharie
Ash, Lime anhydnde
2 (100 Welght of
No.r . 211 04 029 elght o
w2 . *419 '09% *oba ash, ete,
w3 . 566 126 084 -
Oars,
No.1 . 021
» 2. 653 -029 49
» 3 . 600 ‘032 ‘053
MusTarD,
Nor . 466 033 035
w2 . 1039 184 073
w 3 . 3188 443 *202
In 1896, the writer had an opportanity of testing the effect of
phosphatic manures on the growth of the tubers of the medicinal jalap
(Ipomeea purga). The following remarks are taken from a report
that was drawn up on that occasion, and may interestthose engaged
in acclimatising economic plants.
The question of manuring is one of great importance in cultivating

drugs for the purpose of increasing their active principles, It has

M. 257-59.
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EXPERI.

Lucerne.

Oats.

Mustard.

Wetghtrof
plants,

if phosphates would favourably affect the growth of oats; mustard and
lucerne, which are, asa rule, not very easily cultivated on the Nilgiris.
v The seedlings of these plants were put out in boves wn the
middle of June 1895. One box of each was left unmanured. The
second box was manured with finely powdered Trichinopoly nodules
on the 15t of August. The third box of each wastreated at the same
time with ground superphosphate made from the nodules. The
plants were left for four months with occasional watering, and on 1st
December they were cut down.

The whole of the lucerne wasin a flourishing condition, -The
plants without manure were six inches high, with crude phosphate, the
average height was nine inches, and with superphosphate ten inches.

The oats proved to be very succeptible to the fertilising action
of the minerals, Without manure, the plants were sickly and yellow,
and the tallest was only 1 foot 6 inches high; only one of these plants
produced gran. The plants treated with phosphates were green,
healthy and fruited freely, and no failures were noticed. The plants
growing n mineral phosphate were 2 feet 7 inches, and in the super-
phosphate bed 2 feet 8 inches. ’

The mustard plants afforded the most remarkable differences in
their yielding to the lating infl of The
unmanured plants were two feet high with the fruit commencing to
form, In the bed treated with phosphates only the highest plant was
3 feet 3 inches. But in the soi! mixed with superphosphate the highest
plant reached € feet 5 inches. It is not too much to suppose that
the sulphate of lime in-the superphosphate contiibuted largely to the
Inxuriant growth of these plants,

The green portions of the plants were cut down and weighed,
they were then carefully dned in a water-oven and weighed again,
The figures below give the weights of the fresh and dried crops, The
figure Na. 1, it must be understood, refers to the unmanured sample,
No. 2 to the plants treated with mineral phosphate, and No. 3 to
those growing in soil mixed with superphosphate :—

grams. +ingrams, water,
Lucerne.
No.1 . 85 8 , 7882
32 79'29
. 210 45 78'57
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Weight of Weight of Percentage EB}'
e’ila:uﬁ“h n::lgplants Pl KEN OSPl‘lr‘AliTll(‘:
Erams. 10 grams, water, NURLS,
Oars.
No.1 . 13 7 4615
w 2. 280 &7 7607
w 3. 280 65 7400 w
MUSTARD, - Telghe ot
No.t . 21 33 8333
w2 . 48 75 3437
» 3 - 170 323 Bros
Here the benefit derived from the use of phosphatic manures is
unquestonable. In the cases of lucerne and mustard, the phosphate
2lone has doubled the outturn of the green aerial portions of the
plants. The superphosphate has nearly trebled the weight of fucerne,
and increased the yield of mustard nearly ten-fold, - As regards oats,
the phosphates, both soluble and tnsoluble, have converted their cqu-
vation 1o Nilgiri soil from & failure to a suceess.
An esumation of the ash was made of these plants and the
proportions of lime and phosphoric acid were d ined. ‘The
following table gives the relative amounts of these elements removed
by the plants from the soil :—
LUCERNE, Phosh
Lime osphorie
Ash. auhydade
(€.0) e
No.s . ‘211 043 ‘02 Wetght
“w 2 . 3419 ‘091 '06?: "’fuzcﬁ
» 3 . 560 126 ‘034
Oars,
No.r . 'Zzl wr o
z . 653 0129 049
:’- 3 . 606 ‘032 033
MusTarp.
No.t . 466 *033 03§
o 2 . 1039 184 073
w 3 . 3158 443 ‘202

In 1896, the writer had an opportunity of testing the effect of
phosphatic manures on the growih of the tubers of the medicinal jalap
(Ipomeea purga). The following remarks are waken from a report
that was drawn up on that occasion, and may interest those engaged
in acclimatising economic plants,

The questian of ing is one of great imp in cultivati;
drugs for the purpose of increasing their active principles, It ha:

M. 257-50.
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Wi been proved over and over again in cinchona culture that nitrogenous
FRIROHALC]  and phosphatic manures increase the amount of alkatoids in the batk ;
on the same principle potash is good for tobacco crops, and magnesia
Jalap, and lime caiise a development of sugar in the sugar.cane. There

is no doubt that better’ results would be obtained in growing
medicinal plants if attention were directed to a proper system of apply-
ing suitable fertilising agents to the crops. .

With regard tothe Nifgins, ftis &nown that there fs a deficiency
of lime and phosphoric acid in the sofl, and an addition’ of 'these two
mgredients has always proved beneficial to the Jocal tes; colfee, and
cinchona estates, '

For the purpose of observing the action of these substances on
the growth of jalap tubers, and the effect they would have of increasing
the active principle, an experiment was made in which same pow-
dered mineral phosphate and supérphosph were employed. Into
ane box was placed some brdinary soil of poor guality ; 1n the second
the sail was mixed with some mineral phosphste from Trichinopoly
in the ptoportion of 10 cwi. an acre, aud in the third the soil was
mixed with superphosphate in the same proportion. In each ofthese
‘boxes was planted a small jalap tuber, and the boxes were left une
disturbed for nine months. The plant that grew from the tuber in
the third box was much taller than that inthe second, andthe plant in
the second was much more lusuriant than that in the first.  The sub-
terranean pottion of the plants corresponded ,with the serial growths
for when they were taken up the tubers were found to have developed
remarkably in the manured soil,

The respective weights were &s under 3—
Fresh, Dry, Percentsof Water,

‘

No, 1. Unmanured . . 22 763 762
w 2. Phosphate . . 83 2244 743
» 3 Superphosphate . « 228 5y20 762

The percentage of resin was‘then estimated in the dry powder
with the following results ; the amount of ash was also taken in each
v . B

S&mp‘e b Resin.  Ash.
No. 1 . . . . « . 04D 403

n 2 . . . .« . 11'97 438

. . 373 430

3 e e .
Con’s‘idering that the tubers were taken up before fhey were lul'ly
grown, and before they were of the size usnally seen in commercial
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arcles, the result of the application of phosphatic manure was most |, EXPERL
factory, not only n i the weight of the tubers, but also | FHOSFHATIC
1 1ncreasing their value 1n the amount of active principle. . Jalap.
Another medicinal plant which has been tried in various places in . .
India wi'h indi success, 1s the I, ha (Psychotria Ipeca- |Ipecacuanha.
cuanha), a native of Brazil. This has been introduced in Burliar, !
Kulhutti and Ootacamund on the Nilgiris, Nilambur in Malabar, and
Mungpoo in the Darjeeling district, but adverse conditions of climate
or soil have hitherto affected its growth in these localities. In August
1896 the writer i d a series of experi with these plants in
the Government Botanic Gardens, Nilgins, Several young cuttings of
the average height of mix inches were planted out in four boxes of pre-
pared soils, Box No. 1 conmmed an admixture of ca]cmm super-

phosphate ; box No 2, powdered phospt from Tri poly ; box
No. 3, dned cattle manure, and the soil 1n box No 4 was leftin its na.
etural state. ‘The plants were pletely up: d in Sep 1898,

orafter they had been two years under treatment, and the results of the
esxpeniments were carefully recorded by Mr, R. L. Proudlock, the pre-
sent Curator of the Gardens. One or two cuttings in each box had
partly or wholly died dunng this period, so the results are caleulated
on the three largest plants in each box. The average height of the
plants in box No. 1 was 11} inches ; No, 2, 1235 inches ; No. 3, 1134
nches ; and in No. 4, 1134 inches. The height of the plants has thus
uruformly i d pective of the pl

The roots were separated from the stems, Wasbed in water to
remove adhering soil, and then th ghly air-dried and 1;
weighed. By calculation of these results the following instructive con-
clusions were arrived at :—

In superphosphate the average root weighed . 56 grams,

» pondered phosphate o ” " “53 w
s Cattle manure » » " « 53 »
» ordinary soil » » » « 26

These figures clearly demonstrate that the most valuable portion
of the ipecacuanha. plant gives double the yield when grown in the
of phosph manures c d with that produced in
nmuml soil. S
The above recorded experiments, although performed on a some-
what small scale, go far to illusirate the beneficial employment of
mineral phosphate in Indian agriculture.

M. 257-59,
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