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Organic carbon was determined by Black and Walkley s rapld utraton
method ¢* The values obtalned experimentally were multipHed by the
factor 1 30 to get the alsolute values of organic carbon  Percentage of carbon
obtained by Black and Walkley s ramd titration method is 239 less than the
one obtalned Ly dry combustion method according to 1Valkley and Black. So
the percentages of earbon obtained by this method are multplied by 100/77
or ] 30 to get absolute values of organic carbon  Total nitrogen content was
artimated by a modified Kjeldahls method® unng sodium thiosulphate.
Organic nitrogen was calcalated by substracting mineralised nitrogen  deter
mined as nitrate nltrogen and ammonical nitrogen fromtotalnitrogen  Nitrate
nitrogen was determined by leachung the mmple with water destroying
the organic matter by alkaline potasuum permanganate and then reducing
she nitrates by Devardas ooy 2nd 12pping ot ammonls by means of »n
cfficient splash head in standard sulphuric acid  Ammonical nitrogen was
atimated by digesting with 3N hydrochloric aad and then ammona was
tapped out by heating with fraahly ignited magnena,

Humus was determined by N/2 soedium hydroxide digestion mothod
(Schrdner and Shorey”) as alkall soluble, sulphuric acid insoluble humle zeld
and as alkali-soluble, sulphuric acid-soluble fulvicacld. As the humus determined
by vanous methods differs, 1t was also determuned by digeston with 59%
ammonium liydroxide solution (I1ilgrad and Jafa?) asammoma soluble hydro-
chlorie acid luble humus corresponding to hume acid and as ammonwa
soluble hydrochloric aad-oluble portion corresponding to fulvic add  pH
was determined by Northrup pIl meter Microblal counts were made by
agar plate method using Dox agar for fungal counts Ashbys agnr for
arotobacter eounts and Thornton s agar for total bacterml counts

ArmreviaTiONy

O  =Organic matter
T e=Treated sofl
S mSod

Discarssion

On humifieatron carbon undergoes heavy lowes in the organic matter
It shows the unstable nature of varoms compounds present inthe plant
material.  In the treated soil there #s enough lom but lews so than the organle
motter where there is high percentage of the unstable material as  compared
to the treated soil. In the sod loss is followed by gamn  a polnt suggesting
that humus o susceptible to shght decomposion which procens may alternate
with microbial synthets of organic sub Ly phot phic and
chemo- autotrophic bactena,

In the organic matter mitrogen changes are small and show floctuations
both above and below the anitial level this is because for every one part of
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Tasre 3

Percentas of hamk motier by Schroomer & Sherey mathed

Huoxdc acid Falvic acd
S No. | Time of sampling
o | T | & o I T | 8
1 Zero Thmo 4 o 0 260 975 452 30
H 50 days 1ms 082 o2l 10 00 481 183
3 100 dayr 413 241 0413 18 81 534 21
TasLe 4

The carrosponding ralucs of kaomc matler by Hilgerd & Jaffa method

Poctba correspondiey Fortkam comespondisg
to bu! mcid o folve ackd
SNo Timr of mplmg
(o] l T l s, o | T { 5
1 Zero Tme s G 0% 0-024 301 113 18
2 30 dapn s 0 085 o 020 330 231 09
] 100 dayx %3 0 263 0 041 964 136 1@
Tame 5
Ratie of hedc mellir by Giro mytheds
Ackd jmeol blo bearmus Acid solable hemos
LAY
o | T I 8 o I T I -8
1 133 14 10 83 185 212 200
2 12 933 11 03 169 208 20
3 136 916 10 07 185

209 208
Tha komu by Schbreiner and Shorey method has been divided by the
gl by humgs by Hilgard
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TarsLe &
#H at different perveds of hemfication
pH valoes
SNo. | Time of sampling
[ Q T 5
1 Zeto Thoe 603 713 78
2 10days 69 813 (1]
3 20 81 84 80
4 30 & 813 LX)
5 40 LY 3 78 805
[ 50 B 95 203 79
7 0 91 84 79
L] bl - -
] &0 9 45 8s 79
10 50 943 83 78
100 943 g0 78
Tame 7

Micreia! comxts per grams of the hwomfying material

Total bacteria107 | Argtotncter/108 Tanglf10?
ENo.| Time of ampling

ol-rls ol-r‘a o[-r|s

[ Zero Thm € 856 3 M 7 7 w0 9 s
2 0 days B 6 17 o 9 30 [ ]
E) 10 dapn L2317 & 6 2 ) ?
4 €0 dayr t 123 19 43 13 1 1m0 6 4
3 0 dana 125 67 15 27 10 s 1o 4 4
6 104w v 89 13 41 7 i 0 16 s

nutro”en about eght parts of earbon xre lost except for certam stages  The
1 ehavlour of the soil 15 very pecullar but we sce that the treated sofl behaves
ntermediately  The organic nitrogen behaves gimilar to the total nitroven
which showt that larwe percentage of the orgame mtrogen matks the contribu
tions to the pe entage of total mitromen of the mincralned pitrogen which s
present in very minute smounts
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O/N rato (vide table 1) which b the rato of the orgamc aarbon
to the organic nltrogen states the cxtent and stage of humificaton. In casxc
of the organic matter it gocs down a little and stabilzes at about 8 In the
il the complex bekmviour of GfN raito can be explained by the cxistance of
a complex microbual flors working 1o vanous diectiont. Treated soil shows
a 1teady downBll till G/N ratio reacha the valae of 78 nearly aflter two
monthy of humification.

The organic matter at first, shows a decline in the mineralned nitrogen
(vide table 2) which begins to be fired after two months. The treated
sadl shows a steady rise of the meralised mtrogen. The soll bar a somewhat
fluctoating behaniour In all the three cases—the organtc matter the treated
il and the soll—the mtrate nitrogen which Is generally tweee or sometimes
thrice the ammonfcal mitrogen and 11 the mam source of pitrogen to the
plants seems to be the main conmtributor to the behavioar of the total
Ineralived gen. The ieal pitrogen, at fist shows a decline and
then incressc even above the inftal level in all the three caser

From the tables 8 and 4 we sec that after 50 days there s rapnd increase
of the humic matter This indicates that 1n the mutial 50 days it 15 montly
decomposttion of the compounds of ble natwre Gke the carbohydrates
snd after that the organc matter becomes more or by stable leading to the
frmation of the humic matter partly formed by the actinty of micro-arga
nims methemmp:monnfthcubluSnm:l4lsdon:inth:hblo5 it
may bo noted that the scid-eoloble humm by Schremer and Shorey method
n twice the quantity of the one obtained by Hilgard and Jaffa method  As
regards the acid Insoluble portions of the humuc matter the rato Is surpromgly
contant for any one particular type of the substance although it dlifers
mach for diffe b This p Tly proves that the more drastic
troatment of the organic matter with camtc soda (Schremer and  Shorey
method) extracts greater amounts of the hunuc matter than the milder treat
ment with sommonla (Hilgard and Jaffa method)

During d | posith and  humificath pH (wvide tahle 6) shows
'xmﬂilunqutm:dxmnnccxccptmmcofthemﬂwhﬂedmmh
organle matter maximum pH for the orgaadc matter bemng 9 43
for the treated 0il 8 5 and for the xoll 805 It shows that dunng decompo-
sition of thh parncular plant under acrated conditions, base substances
are mostly libermted. From the table 7 it can be conchuded that where
there 1 more arganfc matter  there more mierobes flourhh.  In case of
the organic matter all the thyee types of microbial comnts thow at finst, =
tendency to Incresse and then to decrease. In the treated sodl Azotobacter
and fungal counts have finally shown mn Incresse than the imnal gumber
In the sofl, due to lack of organic matter all th types of microbes bave ™
shown a tendency towards dimimution in their number
e~
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Furthermore when re-examining the tables 1 the Light of one another
although no generalisatrons can be drawn  still some  interesting polnts may
henoted As the humification proceeds the pH increases steadily at fint mpldly
and then slowly both In the organic matter and the treated soil  The variouws
microbial counts 10 organic matter have shown a tendency towards increase
when the pH is about 85  After few weeks when the pH value goss beyond
85 thereis downfall in microbial counts  In the treated soil the tendency
of rmucrobul counts 13 towards increase throughout as th sta le optimum
pH of about 8 i1 not reached In the soil where pH is very low microbes
diminbh 1n thewr number although other factans hke the searcity of thewr

food in the soil may alis be an important factor causing diminution In thewr
oumber

Reremunces
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DEVELOFMENT OF FEMALE GAMETOPHYTE
AND ENDOSPERM IN PLANTAGO CORONOPUS L.

R. C. Moma*
Natima! Betanic Gerdens Lucknsw

InmnopucTion

The genws Plantage cmbracing about 200 specica (Bafley 1950 Law~
rence 1951 Rendle 1952 and Hutchi 1959) v s ber of the family
Plantaginaceae  growlog throughout the world  (Willls 1950) This genm
has been much acclalmed due to its medicinal mic and other eommer
cial propernes  (Le Maout and Decatme 1876 Vatt 1892, Chopra 1932
Kirtdkar snd Basu 1935 Bafley 1930 Gundersen 1930 Dastur 1931 Nad
Jamni 1954 Chopra of of 1956 Gillesple 1959 Watt snd Brandwijk 1962)
Farther Improvement in these properties can possibly be made through breed-
ing provided onc knows 1 detadl the different lfe procenes of the  plant.
The carller embeyological literature on the Flantaginaceas iy meagre and
has been summarbed by Schoarf (1928 1931) who reports four uninocleats
micopylar endomperm haustocia and a single binuclente chalazal haustorlum
in Plextegs. Cooper (1942) on the other hand, mentions only two micro-
pylar endosperm hawstoria in P leacrolats.

MaTERIAL AND MrTHODS

Flowers and frops of all ages were fixed in formalin-acetic-aleobol, from
plants growing in National Botanle Gardens, Lucknow They were dehy
drated through tertiary-butyl alcobol serles and embedded in paraffin. Serial
ledinmu{'.bcordaofﬂ-]op were cut, stained in Heidenhain s fron-alum

ylin, as well a3 safranin—£fast green i the former howe-

OnERvATION

The plant &+ an anmmal herh which flowers in winter  The inflores-
mnmhlhngrpﬂ:bamnﬁﬂmtopuf-lmg,luﬂm,lxﬂhrynﬂk.m
flower B semlle, bract phlc,
aphrodite and hypogynoux. 'I'h.:gynoccmmomﬂ:uo(-bhrpc[hryh’b—
cular syncarpoms ovary having two or three ovules in each loculns and s long
feathery styls with diffimed stigma.

Ovule it ana-campylotropom (Terminology after Bocquet 1959) wniteg-
mic and tenuinueelate, To atart with & mermtematic outgrowth on the placenta
keplace place laterally initiating the ovolar primordiam By the dme the
nucellis and Integument become distinet the ovule curves down and becoma

Proeat addrcm Dr R. Q. Aflra, Pobe Spechalln, Directorate of Agricultare, B: -

Oriesn..

crmas
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anatropous  Further growth of the integument at the micropylar and chalazal
regions makes the ovule ana-campylotropous with a long micropyle (Fig 1)

MEaASTOROGRNESTS AxD FEMALE GAuETORPNIYTE

A single hypodermal archesponal cell (Fig 2) functlons directly as the
megaspore mother cell (Fig 3) It shows connderable elongation before
1t undergoes the normal melotic mitoses to form & dyad (Fig 4) and fnally
a linear tetrad of megaspores (Fig 5) which arc surrcunded by a single layer
of the nucellar epidermls. The three megaspores towards the micropylar
end degenerate while the chalaral one functions (Fig 6) producing success-
rely 2 (Fig 7) 4- (Fig 8) and finally an 8-nucleate embryo sac (Fig 9)
Tt thus shows a Polygonum type of embryo sac development (Maheshwar:
1930) The nucler organtte into an egg apparatws three antipodal ceib and
two polar nucle] that lle closc to the egg (Fig 9) The cmbryo sac at this
stage is slightly curved towards placenta with a comparntively broad mrddle
portion and narrow ends. Both the polar nuclel fuse forming a large sccon
dary nucleus before the entrance of pollen tube into the embryo sac (Fig 10)

ExposrEry AxD Brnaviour or 1ms Havstomia

The primary endosperm nucleus divides much earlier than the rygote
Ins finst division is followed by a transverse wall separating the mkropylar
chamber from the chalaral chamber (Fig 11) The chalazal chamber under
goes a nuclear  divhion and functions direetly as a binudeate haustonum
A chalazal endosperm hanstorium of the same type has abo been reported by
Schnarf (1917 1929 1931) and Cooper (1942)  The micropylar chamber
on the other hand, uondergocs two successive Jonmitudinal divisons at ight
angles to each other forming four cells In a single tier (Fign. 12 13) A
single transvene dimson takes place In each of these cells rewnliing in two
tiers of four cells each (Fig 14) The eells of the upper ther grow consider
ably and function as four umnuckeate micopylar haustonia.  The orlls of the
fower ther  on the other hand  divide repeatedly  followed by wall forma
tlon at the end of each division raulting In the formation of the min endo-
sperm. Fig 15 shoms a transverse secuon of the micropylar region of the
ovole showing four dutinct cells of the micropylar endosperm  hawstonia A
nmlar observation has alyo been made by Schnarf (1917) in P medis. Fur
ther growth of the main body of the endosperm takes place asymmetrically
as a result of which both  micropylar and chalazal hawstena move towards
the placenta and hLie very close to it (Fig 16) In dolog 8o the aggresive
haustona consurne a mapor part of the integumentary celln

St auany

Ovule 11 ana-campy botrope itegmic and £ 1L
A single ar heporal cell functrons as megaspore  mother cell directly
and prodeces a lincar row of mxgaspore  tetrad of which only the chalazal

one functvms
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Development of embryo sac conforms to the Polygonum type.
Endosperm is Cellular There are four uninucleate micropylar endo-
sperm hanstoris and a alngle bhnud halazal end m | 1

I am greatly indebted to Dr Bahedur Singh for guidance and to Prof
K. N Kaul, F.L.S., Director National Botanic Gardens Lucknow foren
couragement and facilittes My thanks arc also due to Dr S P Bhatnagar
for immense help dunng these investigations and to O.S LR. for the award
of Junior Research Fellowship
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[ee-chaleal chamber  ackchalaral haustoriom, cmbembrys, o ch-miero-

pylar chamber mb-miropyhar baostoriam, es-ovale £ zygota]

Fig. 1 L post fertflned ode show g ana-cumpylotropous condition. £33+

Fig 2. L ovular primordiom shondng an  archesporial el Note 1 the mxcelhn snd fo-
tegument are undcfined o far X320,

Fig. 3. Lu ovule with  megaspore mother ccll showing uoltegmic and tmatouceliate coa-
dithon.

x50,
Fig. 4,5 Dynd and tetead repect: bedded In the nucellar epidermis anly
520

Fig. 6. A megaepoce tetrad showing the chelanl megaspore functiontsg, x320
Fin 78, 2 aad f-apchate embryo ma 2370,

Fig. 11 Meropylar #nd chalanal endosperm chambens frmed aficr the fist dhidon of the
primary endosporm muckers. x320

Figx 12,13, Embryo mcs showing two soccerive bonglitndinal divisions of the micropyler  cham-
ber of the endosperm and  muclear divishon in the chalia! camber 2320

Fig. 14 Cabryo mc showing (e chambered endosperm Aot (-ﬂfourtdhuflhnuppcr

Fig. 15. Ta micropylar replon of the ovule Mb(hﬂtﬂ!.hﬂmhupyhrmdumhm‘
tarta,  x80.

Fig. 16 L almost maturc ovule showing both  micropylar and chalasal hastoris in the vk
miy of the placente. x476.






UNSTEADY TURBULENT IFLOW IN A PLANE WAKE
BEHIND A SYMMETRICAL CYLINDER IN
COMPRESSIBLE FLUID

Har Swanur Snamua
Agra College Agra

InTroDucTION

The vclocity dotribution at a counderable distance downstream in the
wake behind & symmetrical cylinder In  mtomprestible fAuid has been al-
culated by Schlichtmg! {1930) on the mamentum transfer throry  An attempt
was made by Tollmient (1933) to find the veloaty distribution & wake
with Kérmén s form for { { belng the muxture length, Goldsteln? (1938)
extended 1t for the wake behind a body of revolution on both the momentum
transfer and the vorticity transfer theories  The eme they comudered waa
when the motion is steady  Ray! (1947) considered a special type of non-
stationary turbulent wake.

The problem of steady torbulent flow in & comprenible flud have
been stodied by some authors. Ab vich® (1944) dered the case of
the miong of a parallel siream with the adjacent medsum at rest and Gortler®
(1952) comidered the mme problem on amumptons dus to Relchard's that
the exchange coeflicknt i comstant over each crom section of the mixing
zone for free turbolencs  Pai’ (1949) took wp the problem of planc et
ehamtmg mto unform streams Pal (1952) extended the case to the probe
km of an axally symmemeal fet. Ray® (1954) studied the problem of
seady torbolent flow in & plane wake m comprenible fluid ming both
Prandtls mixture length theary and Reichardt s theory of fres turbulence.
The fundamental equation of moton was timplified under the ptioa of
E‘gm For free turbulence Prandtls number was taken to be

In & recent paper® the present author studied the unsteady turbulent
flow in a planc wake behmd ) cylmder o p bls fasd He
amumed all the quantities  Independent of 2 and therefore neglected all the
dertvatives with regpect to 1

In this paper the unsteady turbulent flow in a planc wake belund 2
symmettical eylinder in compresible fluid has been stodied wathout amuming

quaatity Independent of « and therefore derlvatrves wath reapect to x have
fot bern neglected. The welocity distributson has been obtawned and the
heat content, § has abo been obtained In terms of velocity Analyah s
ot based on von Mise's tramformations a3 wak i reference.®
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Basig Equamioxs

Let 2 cylinder wath generators at nieTt angles to the undisturbed flow
be placed m & stream, the qylinder having a planc of symmetry parallel to
the undoturbed Bov  Let rams be along the aws of the wake the ongm
bting some speeified pomt in the neighourhood of the cylindnca! obstacle,
Letx Le the undoturled velo ity and w ) the components of the mean
velo 1ty in the wale, The pressure bs assumed to be nearly contant across
a secton of the vake so that the pressure gradient may be neglected.  Trans
verse veloaty will be small compared with the longitudinal velocity The
equation of motion in the x-direction 1

Cid o ] 2 Jx
bgr ve g ve g = 5 g) W
where ¢ 1 the mean denuty and ¢ n the exchangs coefficient of the
tutbulent flow
The equation of energy it

] & 2 a & 2 \*
p—a—,+p37+w};-—g(w—5->+w(—5;) )
where § {3 the heat content.
The equation of contmuity i
e 3x 32) g
Tt ety m0 @
Let us anume that  is small and for 2 first approumation » 1 replaced
Ly w and aho g by gu,. such assumption has been made by Goldstein ! (1950)
also for & stcady turbulent wale behind a3 symmetneal cylinder for first
approumation.  Woth these assumptions equatlony (1) 2 and 3, become

B, a3y 0 "
i a,’(""e;) , @
2 & 3., 2 )
ST O N
gi e —g%:-ﬂ (6)

Astumong that
Fot= )ft Oxit =, f1
xy L= yfA{t &)
equation {f, gnves
B f 14w f 1t pf)=D
shee datevden v fla tanons with respect to th vanables goen I
the brackets agaent ¢ o
Hen e

4 [ o
-, rxTnu (W)
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To find tho values of f;(f) and ps) we apply the method of scpara
thon of vanahies,

Equaton (8) is satmfled if we put

£ p(x) _ _
—_‘m T - A, ;)_(;5 A 9)
Integrating (9) we get
PRI W R W
Hence
o (r 9=A A7) (10
Initially when taa0, =0 pe=p,, therefore
o (x 0mpy A5 (1

Thus denuty has been completely determined &5 a function of ¢ and x
Now according to Prandd s theory
cml? Ia-
7|
where { is the muxture length.
Bulsttoting {7) and (11) n (1) we get
P“l(',l—r) (x ))2{_‘ +oets A ('J—‘)f‘_g(" 7)
st A n 2 B
W“Wﬂ@hlbecn‘ﬁmm!hcrigmhcamc%h neganve when y Iy
positive.  Thos above equation becomes
o= P
N s a2)
Equation (12) will be mdependent of time 1f
Y sni0-ss 1

where # i3 & constant.
Thut we get

SmBen fat em
Ohoaedng == —w,d we ultimately get
s Nempy s M) py pany ""“l

w(x g ty=u(z 3) Pl

)]

1
the comstants B md?hnvnbccnmppwui!ob:lndudcd m x(x y) and
P {5) These functions ars still to be determined.
~
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The equation (12) becomes

—Meyulr )b g Pt B (4
Wnting simply { and # for  (x) and x (x ») respectively and assuming

x_ [
L *L(;vy (13

where
J
o]

e L@ L)
u S WEE_S()e (&
73:"—"{"'(?)?‘(7 [N }
ﬂ-:a%%sl
EAROY(E)

P o f" (n)
G $(x (2

Substituting thes values in (14) we get

a7 s o+ 38 rw-2LE L g

where dashes denote differenti tion with respect to the variables given In the
brackets against them.

Lquation (16) will be a function of 5 only if we put
I
Blma tHen $01@=a
where &, &, a, are constants

Integrating the fint two equations of the last expression we get

L) =a T g (x)=b 1T a7
Putting there values in the third rusult
b l("+") ’—1,
which is postble only If
a,+a,=0
(v o, = —ay=} A (may) (1)

1lence
Lix)ma ¥ g (x) b N
7o wl) () Ak )
L

KA
With theve ubstit tieny, equation (16 becomes

Simnf =530 W7 @ @)
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2
Gboosng the arbitrary constants « and # in such a way that A=
equation (20) becomes

S@i+af ()= S () @n

Thi 3 an cquaton which I for steady motwon. The solution of this
(Goldsteln?) is

s f 1= (I @

At the edge of the wake ge=y,, y=y, and f=0 30 that fram (19}
q—ll- l—"x and q.—% '_*h
Therefore
famsly e ‘*'{ 1- (f')!} 2%
Hencee vung (13) (19) and (22) and wsing the result 4\—% we get
(s 7 Dmgho e { —3 (x42) } { 1- (x;—.)?}' {24)
Ernemoy EquaTion
Energy Eqmdun (5) n
& dx\*
p a, +9-' 3;( J)+ o ( 5)
Subatitnting the value ol'p from (11) and cancelling the common factors
in all terms wo get
5= e e (G @3

Tlhngtulfuncdcnoflon}y
é o &

a'i
g 27 FCEDHE) @
Using the valoe of ¥ ?ﬁom(ﬂmdnudngﬂntphl function of x
and ¢ (26) becomes

e bi(“gyi)‘% ek o ¢

Wrlting e —gq'—mdmmmgxunfmcumoflm]y we get

* 5% aCDrF
& m A
& 5 a:'?,{}.— 2.""'2?}*"?
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Cnnocﬂmg% thb exprenion is reduced to

%'“'0 @n
Solution of (27)
- B x¥—
which gives =4 +B x—jul
11 (uy—u)—§ (wy"—x7) (28)

Thus wnting the value of ¥ {(x y 1) in (28) we get an exprenion for ¢
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SOME FRUTT PESTS OF KUMAON HILLS

S. P Buammagas avp D N Sama
Department of Zoslagy Th. D S B Geet College Nawm Tal.

Under a scheme fi dbyU P S fic Rescarch G Alla
habad, a survey of the frutt pests of this region was caumied out m the Depart
ment of Zoology Th D.S.B. Govt, College, Nainl Tal

The fruts whuch are exported from the region are apples, peaches, plom,
and apricots. The main orchards are ocated at Ram Garh Shyam Khet,

Jeling cstate (Bhowall) Chaubattia (Ranikhet) Jeolikot and Naim Tal.

The authors whh to cxprems  ther gratefulness to the U P Saentfic
Rexearch Commuttee, Allahabad for sanctloning the scheme and a contingent
grant. They are thaokful to Dr D D Pany, D.Sc., Pnnopal of the collkege
for constant encouragement They are abo greatly indebted to the Entomolo-
gat, Hill Frint Rescarch Saton Chaubatua for provsdng all the  facilndes
and allrwing to study the fruit pests from thesr collection.

Order COLEOPTERA
Family MxLo DaE
Aylabris phaliria (Pallas)

This past was collected 1n the months of July and August when it s to b2
found in abundance from the orchards located at Bhowall and Chaubattia.
A fow were abo collected from  Naint Tal.  They damage the pzach leaves,
sometimes very scrjowsly  Thib pat n being recorded foc the fint tme from
thls regron.

Family Rurtrumaz
Assesals polita Blanch.

These beetles are commonly observed dunng the months  fram June to
Scptember  They are leaf defolators of apple, peach and poar A number
of these pests were collected from  Ranikhet, Shyam Khet and Bhowall

Asomals lncasspesnis Blanch,

Dr Bewson reported thi pest first of all fram Nami Tal Dustrict.  Wo
collected 1t from apple erchards of Ranikhet and Bhowalt. They are seen m
abundance In the month of June. This pest abo like Assmals poliia was seen
to attack the leaves of the apple tree and defolating them.

Anomals rxfoenins Redt.
The pest was collected from the apple orchards of Chaubattia, Ranilhet

and Bhowall. They are very common m the months of Juncand July Mostly
they feed on the apple leaver.
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Axomals dimidista Hope

These beethes were collected from dufferent orchards of Ranikhet an d
Shyam Khet, This pest s commonly observable in the months of July and
Avgust  Usually they are found feeding on the foliage and fraits of plam,
peach and apple.

Adoretus brmargmatxs Arrow

This pest 13 very common in the months of July and August when they
are found feeding on the apple leaves at Bhowali Ranlkhet and Jelling evtate.

Adoretus rerswins Harold

These beetls were collected from the different orchards of Ramgarh
Bhowall and Ranikhet. In the months of Junc and July they are scen to be
feeding mostly on apple leaves but a fow were alo  collected when feeding on
the apricot leaves,

Poprlla complonata “evn.

Thu pest was collected from the orchards of Ramgarh  Ranikhet and
a few from N\alni Tal. Dunng the months of June to August when ft f to be
found 1n abundance. They are very injurious to apple treas as both the fruts
and leaves are caten by them

Pepillia ¢yanes Hopo

They are very abandant from June to August, Moat of the specimens with
us were collected from the apple orchards of Ramgarh, Chanbattia, Ranikhet,
Shyam Khet, Jeling estate and Bhowale, Thus pest usually feeds on the apple
frnts and sometimes the heavily infested fruts fall down m the premature
condition.

Family Scaramarmar
Catharascions molssres Linn,

Thrs pest was collected from the apple orchards of Chaubattra, Ramgarh
and Bhowall, These are commonly olserved duning the miny scason,  Usnnally
the apple fauts and leaves are damaged by trerr feed ng actmaty  Prashad
aad Hora (1930) reported this pest fist of all from Nainl Tal Dutnct.

\rletropes pideon Linn.

Thus pest was eollected from Chaubatua  Ramgarh and Bhowali orch-
ards. They are very inju o to the apple fruts dunng the months of July
and August, the um of emergence of the beetles.  The infested fruls drop
down before mataravon,

Pretactia neglects Hope

This pest was collrcted from the orchards of Ramgarh  Bhowal Chae-
battia and & few from Nami Tal.  Dunng the m mtin of July and Augwt when
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they are to be seen in abmmdance the foliage and frults of the apple trees are
injured by thelr feedmg activity

Cloteria spileta Hope

These beethes were collected from the apple orchards of Ranikhet, Shyam
Khet and Ramgarh. They emerge m the moaths of July August and feed on
the apple fruty and leaves. For the fint tme this specles iy being reported
from this region.

Rhsmborrkna glaberrona Westw

This pest was eollected from the orchards of Ramgarh and Chaubatta,
Though they are very common throughout the rainy season but are much
abundant 1n the mouth of July Usually they feed on the apple leaves ay well
2 ou the fruity,

Temerrhing apalina Hope

Very common almost throughout the ramy season. GColiected from the
archards of Chaubattia, Ranikhet, Ramgarh and a fow speamens from Naini
Tal  Like many other pests helonging to thrs family they abo are the defoha
ting beetler.

Family MrroLOYTHIDAL
Bredming cerraces Hope

These bectles were collected from the orchards of Bhowali and Chaaba
tha. Durmg the month of July when the pest is m abundance the foliage of
apple and pear arc scverely damaged.

Brakenaa el Bum,

Thn pest was collected from the orcherds of Bhowall, Ramgarh and
Randkhet. Like the former speces it » alo kaf defolutoc of applo and is cam-
monly observed in the months of July and Awgust.

Lackuerierne lomgpenmis BL

Thn pest & very commonly seen throughout the ramy season m different
Erdnrd.lelemg'lrh,CﬂuuhmmdShylmthL The leaves of pear and
apples are defoliated by their feeding activity

Family Ceneunycpar
Lopdesterns hupelli Redt.
Tho past “Apple-root borer of Kumaon™ was collected in the montis
Olel}ylndAux\mw‘hmnhtnbcfoundmlb\mdlnc:, from the orchards
of Ranikbet, Ramgarh and Bhowall. The grub of thrs beetls boces mto the
roots of apple tree. It 13 snch a seriows pest of apple that sometimes  the
trees are rendered barren to bear the frmts. Though it b primoarily harmful
to appls but sometrmes alio atiack pear  peach and apricot,
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Famly CrmyioMzLIDAE

Platypyrie kpsine F
Collected from the orchards of Ramgarh Chaubattia, Shyam Khet and

Jelling estate dunng the ramny scason when 1t = found i abundance. Mostly
they damage the pear trees by defoliating

Order HEMIPTERA
Family Arinpmae
Eneroma lemigeron Hamsmann

The past  Apple wooly aphn  was collected from Chaubattis Ranikhet,
Ramgarh Jelling estate and \alni Tal They are abundant in summer on the
trunk, branches and twigs of the apple trees a3 blabh white cottony mawes,
Though most injurtows to reots but 111 Injurics above the ground cawes the for
mation of galls or swellings simlar 10 the oncs on the rootr.  Due to ity injunes
the capacity of fruiting n lowered

Anxraphis kelsckrysnn Ralt

The pest  Peach keal curling aphs™  was collected from the orchards of
Chaubattia  Rankthet, Ramgath Bhowali and Mainl Tal. They damage the
peach Ieaves 1n March and April Apart from the peach leaver they abo
injure the plum leaves and to a desser extent apricot  This aphid sucks op
the { lrae sap resnltmg in the detortion and curling of the laves,

Family Coctrose
Quadrapnd stus } C %

It 11 & ¢ ny msect that sucks the sap from the stem, leaves and frit of apple
pear and peach. It o common m this region and 13 most injunous to apple
trees. These miects lower the vatality of the tree and may  gradaally kill it
It has been eollected from Chaubatua Ranikbet Shyam Khet and Jelling

cstate

Picxdavloca prs pextagens Targwon:

Thn pest which n oramanly scen in t! e months of July and  August hay
bLeen collected from Chaubatia Rankl et and Ramgarh A few were abo
eollected from Nauw Tal  Lsually the pest s harmfil to the  twrgs of peach
trees Due to hea 3 atta L the trees get dry and wnetimes il down

tomudslla 1 pdi tus) awents Maskell

The prat Red wal  fctnn  was collected from tee citnm orchands of
Jeolikot. In thms reg the attack s oot w1y severe The damaged atrus
fruits bear red «caks nth u fa ¢ which render the fru t oselen,
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Family PestAToumax
Rlyrehacons kemerelis Thumb.

The different stages of the pest “Citrns green bug™ reght from the nymph
to adalt were collected from the citrus orchards of Jeolikot, These bugs are
abundantly fornd in the moath of November  Small cltrus fruits fall down
prematurely due to the sucking of the sap by the pest.

Family ALTVRODIDAE
Didlewredes it Ashmead

The pest “Whute fly” which ks very common In the moaths of June and
July was collected from the qtrm orchards of Jeolikot. They atfach them=
sehres on the lower surface of the laves, The Crawlen” yuck the sap from
the lesves Temultmg o tho stunted growth of the trees and poor development
of the fruite

Order DIPTERA
Famiy TRYPETIDAE

Decxs ferrugmaens Fabr

It s a major pest of almost cvery vanety of fruit m thh region mcloding
many wild vaneties, It o a clear winged fly and the frult B pierced with a
loog ovipositor The appearance of the fruit m spodled and the damaged frurts
with countless maggots withm become soft and rot.  Tha pest has been collec
ted from almost all the orchards in the Kumaon reguon.

Family Fosanamaz
Occsplylla smarpdins F
Though the “Red ant  which was coll d from cithms hards of
Jeolikot #1 practically harmless to frurts and trees but even then cawe nusance
by ballding nests on trees and sewmg the leaves together
Orprn LEPIDOPTERA
Family PApiLsowmaz,
Papslio demelems Linn,
The "Lemon butterfly”  which was collected  from the citrms orchards

of Jeolikot mostly mjures the lime, orange and malts froits, Ity larvee feed
on all the citros frults and lesves.

Family Lyoarsmar

Dewdoriy ghyarbas Mooc
The Anar butterfly” which b abundantly seen m the months of July
and Angust was collected from the  catros orchards located near Jeolikot. The

harvae of the butterfly bore mto the pomergranate frurts making tannel fram
ono ude to the other The mfated frots ultmately all down.
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PLATE I
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A LIST OF ALGAE FROM A FEW PADDY FIELDS OF KANPUR

Kusmt Lata
Chrst Churck Collepe Kanpor

The algal flora of paddy ficlds has been studled by & number of workers
in Tndin, chiefly Baner}i (1935) De (1939) Singh (1939) and Gupta (1957)
The present communicntion deals with the algac observed m nature ay well
a3 insofl cultures of some paddy ficlds. The ficlds selected were abo used after
harvestmg paddy for wheat cultrvaton during the Rabl season.

Mammiar Ao METIODS

‘The follownng soil samples were collected from the surface upto an inch m
depth,  Soil was removed by means of a sterilred scalpel and plhced in pre
winaly sterilzed botthes.

A & B—Thee samples were collected from two paddy ficlds of Kalanpur
at a dstance of eight miles from Kanpur Three collectons were made e
on 8th April, Bth June and 9th September 1962,

C, D & E—These mmplas were collected from three paddy fields of
Agnealture College farm. Two collechoms were made. The finst on 12th
July and the sccond on 30th Augmt 1962 ¢

F G & H—These samples were collected from three ficlds of Naramaun
at & distance of about ten miks from Kanpur  The collection was made during
the monsoon penod on 9th September 1962

Soil samples A, B & F were coltmred scparately in mplhcate. 20 gms.
of s01 was weighed and placed in sterilzed petn dnhes and hquid Benecke s
mcdnm with potawium nitrate was added. The petn dubes wae kept
uﬁ.ﬂmlhgbLhLunicuhm’u‘mmdc[mmnmpluC,D&ElmiG&E
5 gms. of soll was taken from ewch of the mmpla G,D & E, moed tharou-
ghly in a mortar and placed m the petnt dohes.  Similarly 10 gos. of soll was
taken from cach of the samples G & H, mixed as abore and plced m petn
dehes, The above soil cultures were also set up 1 tnplhcate.

Collections made from nature wers coamined the same day and the soll
culturey were exammed at frequent mtervals,

A list of the algae observed nt given below
AMyxorrycEar

(1) Chleragloes frtseki Mitra, Mitra A. K. Two new algac from Indmn
woils, Ann. Bot. Lond., n.t., 14 437 figr. 2543 1950 Gupta, The aigal flora
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of some paddy ficlds and 1ts jmportance n soll cconomy Part I Jour

of Ra. Vol.4 No 1 p 6 pL I fig 3

Diam. cells, 35 B

Collected on 3-11.62 from ficlds Q, D & E, and appeared in soil cultures
of ;ampls A & F

Gloescapza atrale. (Turp Kitx) Desikachary Oyanophyta, 1959 p.
116, pl. 24 fig 8.
Dam, ccll, 346 diam. cdl. am. vag, 4664 diam. colony
75418 5p
In soil cultures of sampley G-H Fig 1

(3) Aphoscapss gremlld (Hamws) Rabenh  Desilachary o af p 134 pL
a2l fg 9

Dam. ccll., 324 6.
In soil cultures of samplkes G H. In nature It was collected from the moht
soil surface of fickd A, on 9-9-62.
(4) Aphanstheer pallsda (Riitz) Rabenh Desikachary ep.cit p 140 pl.22 fig 3
Lat cell. 3262 long ccll 48-10s Iat. ccll, cum. vag., G113
Jong ccll. cum. vag 92 1694
In 30U cultures of samples A & B In nature collected from fleld F on
3.11-62.
(5) Chr schigode Wet, Desfkachary o cif p 103 pl 26 fig 17
Diam. cell 7 92p Domm. il cum. vag 1072 13 54,
Only once olaerved in a soll culture of sample AL

(6) Phormdinm fereslanem  (Mont) Gomont. Gatler  Rryptogamenflora,
1932, 999 fig 636 ¢ d  Gupta, #p ., p 8 pl 2 fig 2
Lat. trich.,, 1421 long cell. 0-8-2p.
Growth profuse in soil cultures of amples A, B C-D-E & G-H. Innature,
collected from field C on 3rd and 25th November 1962,

(7) Phorrudinm texme (Menegh) Gomont. Geitler #p ar 100t fg 642d, ¢

Gupa, op ., p 8 pl 2 g 9

Lat. trich,, 0-8-% long cell 154Gz,

Growth profisc m soul cultures of samples A, B O.D-L F& GH In
nature collkected from fickd A on 9962 and Geld F on 3rd and 25th November
1962

(B) Plereudixm higrewfatem Gardner Desikaclany o ar p 261
Lat trich,, ¢8-1-2u long cell 2-3-3u,
IDhffen from the type in having slightly broader and much shocter eellt
In nature, colkected_from field A on 9 9-62,




Jun, 1968) K. LATA o dlpor from Padds Fiolds 81
(%) Phermdsm o, Dalkachary ¢ ab p 269 pl 44 fgs. 10-1) forma,
nove.

Thallus expanded dark green filaments long demly catangled  ahesth
thn, diffiuent trichomes blue green, 22738 broad cells 2238 loog
trichomes not constricted at the cross walls  ends shghtly bent, attennated
not caputate,

The form differs from the type 1n havmg narrower trchames and slightly
bent tips. Fig. 2. A, B, C.

Abundant m oll cultures of samples A, B G-D-E, F & G-H.

(10) Phormudixn ombygom Gomont. Daikachary e af, p 266, pl 4

fig 16 and pl 45 figs. 38.

Lat. tnch., 42 55 Jong ol 11 3a.

Growth profise fn s0il cultures of sample A.

(11) Phreudizm paprrecron (Ag) Gomont. Desikachary o ar,p 271
Lat. tdch. #6548 Jong. cell, 1523
Grew foc & short time [n 2 soil culture of ;ample B

(12) Phereudizm exixnzals (Ag) Gomont. Desiknchary of. o, p 276, pl. 44
fig 24 25
Lat. trich., 4665 long cell, 1 3a.
Growth profse in o1l cultures of mmples B & G-H.

{13) Phermidoom sacosatem (Ag) Gomont. Geuler op o, 1023 fig 632, b,
Dolkachary o cif., p 275 pl.43 fig 1 2 & pL 45, fig 9 & 10
Lat. trich. 6-108 long. cell, 15384
The form differs from the type m having tnchomes which are slightly
broader and eclls matly shorter
Abundant in il cultures of smples A & B

(14) Osxillowis aomcps Parmnkutty  (Myxo-phycess  Travancore  State,
Indis Proc. Indun Acad. Sa, IT 120 1940)
Lat tuch, 6192 loag el 0817

In nature, collected from the moist soil surface of ficld A on 9-9-62.
Growth abundant.

(13) :;ﬁiﬂdu'lajﬁmBurquammt. Desikachary op af, p 232 pL
fig 15
Lat. trich, 4 58 long ccll 295 Ba.
In saf! caltures of mmple AL

(16) Oxillateria fimesu (Ag) x Gomaot. Deaikachary epat, p 206, pl. 42,6ig 2.
Lat. tnch. 13-168x  long cell., 29-5-84.
In woil coltures of sample B,
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(18)

(19)
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@

(22)

(23)
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Iynghe mgrs C. Ag ex Gomont, Denknchary o at p 317
Lat. trich,, 77 108p long cell 2-4 Gp.
Abundant 1n s0il cultures of samples A, B & G-H

Lynghys marimnana Menegh ex Gomont.  Getler op at, 1064 fig
676 Gupta, e at p 9 pl 2 fig 16

Lat. trch, 71 121p long cell 2.4

In soil cultures of samples A & G-H

Lyngbya allergei Fremy  Daikachary op at, p 313 pl 54 fig 6.
Lat. tnch,, 3865 long ccll, 46-7x
In a sofl culture of sample B

Lynghya sexuplna C Ag  ox Gomont  Deikachary o at p 315 pl
49 fig O,

Fﬂamlgmu forming a dull blue green expanded thallus sheath upto 1+4p,
firm, not lamellated, tnchomes not eomtncted at the croms walls
56 1 broad cells 1 732ulong  Lnd cell truneate and round  ealyptra
present.

In n soil culture of sample F Fig 3

Vuroceles cthomsplastes Thuret ex Gomont.  Getler op at., 1133 fig
739 Gupta op at. p 10 pl 3 fig 20

Lat. filament. 15492 4p lat tnch. 2242 long cell, 4 10

In nature, collected from frckd A 9-9-62 In soil cultures of sample A.

Plectoneme  puteale  (harchner) Hanwgug. Getler o a., 691 Gupta,
op.dt p 16 pl 7 fig 30

Lat. filament,, 3 8-5 lat. tnch, 234 long cell 3-7 7

In il cultures of sample B

Tolypotinx campyl: des Ghose. Daikachary op cit. p 502 pl
a5 fg 8
Lat. tsch. 488u lomg cll 373 het lat. 687 het long
4 3-8 2.

Growth profuse m a sl culture of sample A.

Alosire prol fica  Dharadwaja.  Bharadwaja, Contributions to  our
Imowledge of Myxophyceae of India, Ann Bot. Lond. 47 131 fig 5 6
1933

Lat, trich. 46584 long cell 92185 con sheath. upto 12u
het. lat 5809 het long $08-17 T

Coliected from nature on the 28th September 1962 Found Hoatmg on

the surface of water m a Geld near D

(29)

Votlae 5p
Lat tnch. 32 54p long. cell, 43505  het la. 4874 het

long  51a
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(28)

)]

Abundant In nature in field F attached to the surface of soll.  Collected
on the 3rd and 25th November 1962

Jartx p

Lat, trich, 56x long. cell, 562 het. lat, 6-64p het. long.,
77 %

Iz soll cultures of samples G-D-E.

Aostec punctiforme (Ruta) Harot, Gatle o af, 834 Gupta, ¢ dt
p- 14 pl 5 fig 30 ag

Lat. trich. 2848: lang. cell, 2448z het. lat, 5458: het
loog., 54-5 B spores lat. 3-7 74 spores long., 5-84p.

Obeerved once m a soil culture of samples G-D-E.

Ansbacaa sp

Lat. trich, 2542 long. cell. 1542% het. Iat. 3854x het
long. 3354,

In soil cultures of samples F & G-H.

Axabarsa sp

Lat. trich., 384x loog ecll 823 bet lat, 5861u  het
loag 6177

In nature, collected In vegettive conditon from field A on 9-9-62.

Crlmdregpermum siaguale f. ponehlu Pramad BN, Some Nostocacrac
from Uttar Pradash, ] Indian Bot. Soc, 31 $58 figs. 58, 1952,
Lat, cell, 3-46x loog cell 3877 het lat. 4661z bet long
61126y pore lat., 61 102 sporo fong., 12:3-21 5y

Abundant in nature, collected from the maut sofl surfice of field A, on
the 9th September 1962,

CHLORQPIIYCEAX

Chlorscocam bomxcelam.  Brriton ALE. & Tiffany LH  The Algac of
the Imols, p. 102 pl 29 figr 277 278.

Dum. cells, 141 2460

Growth profuse m soil cultures of mmples B G-D-E F & G-H.

Claracorm embiygwoem, Forti m de tonl, Sylloge Algarum, Vol 2 1458,
P- 623 Brtton & Tiffeny & aL, p 108, pl 29 fig 286,
Cell, 2:3-37x77 186

Occurs as an epiphytc on Pithephers i 20il cultures of samples G-D-E.
Pubophers mene. Britton & Tiffany e af p. 48 pl 12, figs. 87 88,
Vegetative cells., 45-47 X 255-88%:

Akineter,, 75-135 1052480

In natare, collected on 10th October 1962 from ficdd k. In sofl cultures

of samples C-D-E.
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(34) ypema gp

In nature, collected from the water Jogged ficdd D on tho 28th Scptember
1962,

(35) Sprogyra sp.
In nature, coliected from ficld D & E on 28-9-62,

(36)S‘m;u1‘m:p
In nature, collected from field D on 28-9-62.

(37) Chara sp
In nature, collected from ficlds G-D-E on 28-9-62

ACKNOWLEDGEMENT

1 take thw opportunity to cxpress my great indebtednes to Dr A. B
Gupta for fus valuable guidance and enticlim throughout the courss of this
investigation,

Rerzrexces

I Banerjl, J.C. 1933, Oa algas found In soi) marples fram p alluvial paddy eld of Farid
pur Beogal. Soves & Coltwr 1 ¢ 293.299

. Derh 1% The role of blue green algac in Nhrogen Bxation a rice Beldv. Proc Rey
So. London, B 127 ¢ 120 139,

3 Sagh, RN\, 1939, Anla ctigatin iato the algal o of paddy Geid solls of the Ualted
Provinces1  [odiom Jour dgrl. Sii., 1X 133.77

4 Gupta, AB. 1937 Thealgal flora of sore paddy Belde and It fmportance bn soll econ may
Part1 Jeer [ Reeerch 4 (1)



Jn, 1969] K. LATA s dligwe from Poldy

[EUARRRRREE AN

n'l|||||||\|||fl\g

a
-

{ Gaoe b tesl (T Klp) 2 Prerm diem coruem forma meva
3 Lynghy  gemjleme € Ay exGament






A REPLY TO COMMENTS ON My PAPER ENTITLED “THE ORIGIN
OF LIFE” BY SIDNEY W FOXt

O N Poem*
Prifosor of Chemisty Th D S B Geerowal Collige Newt Tel India.

Dr Fox begim bis by obf to my A grven oo

p 15ofmy paper® pmmely ‘I proteins aroso by thermal  polymernation
how arc wo gomg to account for the fact that almost all enxymes that have
been stadied 30 far arc irreversibly fnactvated by heat” Dr Fox states that
it In oeefl-dworow that the rate of thermal denaturatson of proterns bs extra-ordl
nanly snntive to conteats of water How mell-freow 1 tho fact would be
apparent by a quote from his own paper® pubinhed almost at the mme time
“A sccond heresy concerny the belief that heat has generally been thought to
be a rehable agent for denaturation of protems. Not 0 generally known
b the fact that this procem i1 extraordmmarily senutive  to the amount of water
proent.” Thus the case wh ch he makes out stands condemned mn his own words,
M.nrwvu' ﬂ)egmcrl.llrgummtuf Dr Fax, that because under perfectly
ions some proteins retam their enzymc actvity
npmlmhw‘ndmnﬂuMpmtchnwwldhxvebwnﬁmmcd
initially by therma! copolymerintion of amino scds it not very convmang to

wt

The second para of his comments b meant to give the impreseen that
far samne undesrable motrve 1 have  deliberately omitted to describe at length
hu pet mi t 1 may here that inhis personal Jetter to me
dated Japuary 20 1964 Dr Fax in rather abasive language demsnded an
explanation for not descrihing at length hn  mucrospheres I quote from my
reply to his personal better ¢ I am abo sorty to note that [ scem to have
creuted & mbundentanding becawa 1 did not mentron or dilate upen your work
on microspheres’  Believs me, it was not doas to belitthle the 1mportance of
your well-known work. I did not abo mention a fow other type of partickes
such s3 thase of Butschll  Le dnc or Kuckuck all of whach are known to show
tome propertics of & blological order ”  The fact o that at ths tima of writmg
tho article 1 found some kinship 1n the behaviour of our unrtts (termed by w
Jenaxx, s Samkrit word meaning particles of life) and the behavioar of coxc
crvate droplets. It wis natural for me to devote more space in my paper o
what I considered to be relevent to the deseniption of our units, My ewphashs
throughout was on propertres of a bological order such as growth, snultiplica
ton, metabolic actmity and 20 on and I was not much impreped by the be
haviour of micropheres %0 far as these properties are concerned.  Howvver
In my subseq ® I have deseribed some features of mucrosphere
]mwcuuvi.nc:Dr Fox that In my treatment of the subject no American &

Treseat addrom—AL L. N Roglonal Eaginerring College Allahatad, U F., Indla
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Runmn controversy s mvolved T do not believe in Introducing  personal
- &

Next Dr Fox mentions sbout some prnate communications to him from
Dr M H. Boggs of UK. I know nothmg about these private communica
tions. My statement oa p 16 of my pape? 1 not at all garbled. It refers
to ny correspondence with Dr Briggs and has nothmg to do wath the corres-
pondence of Dr Fox with him. Dr Foxs comments are confused and have
no relevency to my statement referred to by hum.

Further on Dr Fox wntes that my statement as gnven on p 27 of my
paper? o incorrect or categorrally untrue.  The statement 11 question b in
reference to the nature of organned clements found 1 mweteoriies Fox!®
has suggested that they are organic polymers and sulphur in a super-cooled
state sulful droplets The reference 169 5 S.Fox, cited by Claws G o &
A N T Aced Sa (1963) under pubicatron  The reference 1 to comments
at Symposium on Extra terrestral Brocliemsstry and Biology  AAAS Meetng
Denver  27th Dece., 1961 It may be mentiocaed here that when Dr Fox
objected to it 1n s private [etter to me I wrote o him on May 2 196t as
follows I am extremely sorry that madvertently I scem to have mo-
quoted your opmion about the origin of organised elements I was led by the
reference grven momy paper I alwo found that De ML 1L Brigps in has recent
review about tl e subfect has expressed a simular view about your opinfon. 1
may add that Dr G Claus in his ketter to me dated January 11 1964 has wnitten
about your views ai Hp idea was that these microstructures represent

gt of polymer lecules possibly pr in nature™
1 now request you to let me know your vsews 1n some detail so that I can correct
mysell.  In hm reply dated May 13 1964 he did not mentlon any  thng
about tho matter So a remunder was sent by me on May 30 1964 A
letter from hmn dated June 8 19+ anformed me as follows My paper in
Ann. N Y Acad. Scb deals w th morphological wmilantes  see p 483 re-
prnt enclosrd.  Thus o quotable as it n wnitten.  Thu does not say that [
suggest that the meteonitic elements are organic polymers. Infact, I chose
my words carclully not to make such a statement. My present statement
docs not mean either that [ am staung that they are not orgamsc polymens
1 have many thoughts on what the clements mrght be. I intend to publush
these afier 1 have doaphned these thoughts suffieently ”  The statement 0n
p 483 of his paper referred t Uy Lum o a smgle sentence wluch runsas “They
and damvatne are of mterest alw for their morphological sumilanty to some
mucrofowls and to formed elements found m mrteonta.  Here ‘They  refers
1o microspheres. A1 far a [ am =z are Dr Tox has not yet published his
discrplmed views about the nature of organned clements T would alio like
to mention here that my iniereast in these microstructures was only by the way
1 found that some aggregatrs of Jererm had a resemblence wath  phototorcro-
graphs of organzed clemrnn a2 publobed wnder th editonhip of MOH
Bngsyand G Mamilunnn  About half add zen ph tomicrographs of aggre
gates of our units were et tu \f Il Bn~mandh wasof the opinton that these
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looked remarkably like the type of structures found in carbonaceous chandrites.
Thiy fact was mentioned m the paper  Slace then my interest fn  organized
clements has ceased and I have no wish to persue the matter further

Next Dr Fox giver  the cuthinex of the full true picture  of what trans-
pired when Dr K. Bahadur was working In his laboratory  Smee the matter
concerns Dr K. Bahadur only I requested lum to give full details and not
mere outlmes of the true pwcture  This he has done in his arncle entitled
“About a fow expenments on the preparation of Jormesx from thermal
publiahed eliewhere in thiy Journal. I have no comments to add to it as I was
Dot & witness to what trampired when Dr K. Bahadur was working with
Dr Fox Onmy part I would only add that I have never worked with thermal
copolymen of amino acuds of the type used by Dr Fox 1o hn expermments and
I do pot mentin a single experiment involving these thermal copolymers 1n
my paper

I do not know winch of the experiments described 1n my paper have been
repeated by Dr Fox. Since hus statements are rather sweeping I wrote to him
and to Dr Young on June 2, 1965 enquumg a8 to which of the expenments
described in my paper has been repeated by tham and if so with what resalty
A reminder was eent to them on July 8, 1965 So far (July 31 1963) I bave
heard nesther fram Dr Fox nor from Dr Young* It b therefare apparent
that Dr Fox had something ¢lso 1n his mind other then the experiments da-
cribed In my paper  This b & strange way of making comments on  sclentific
commumeatoms. To me it 1 all the more surprsing a3 soms of the experk-
ments deseribed 1n my paper have been repeated  confinmed and extended in
U K»

Sclentfic sagacity forees Dr Fox to realme that even today not cvery
body 1 fmpressed either by his thermal pathways of by hu murospheres.  He
nelther burl aboses nor imputes motives to A. T Oparin for ignonng his srerk
fn his Jatest book entitled  “The Chemical Origm of Ife  (1964) In the
revicw of this book Dr Fox hmnself writs®  "The municians contribuating tones
to & possibls  orchestration of the theory of the orgin of life are umultancousty
readmg {rom different scores  at present much dbcordance aan be heard
It & only where our work i concerned that Dr  Fox exhibits emotional imbal
ance, From the very beguming he has been oppouing the publication of our
remla,  Jo hie letter dated May 16 1963 to Dr K. Bahadur a copy of which
was sent to me alo  he talls of unrepentability of certain experiments of E.
Baludur prsumably dealmg with his thermal copolymers of ammo acids and
at the mme time comsldered publication of the results as “patendally a aume
aganst all humamty’ However the expermmenmal work dealing wath peo-
duction of Femcean by different methods has been now publihed m different
Journals of the wockd®# 1513 and the confirmaton of this work in U K. by
3L H. Brggs*™? b upder publeation.

Since them  reply kas been recehy d Lo the cffect that Dr Fox's commeats do not reker

to axperlmeats dacribed [o my paper
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Dr Fox knows fully well that in the present state of our knowledge soentsts
arc approachmg the problem of the origin of life and related topias from diff
crent angles Each s presenting hus side of the plcture and we have tred to
present ours.  Our pleture s that of photochemieal pathways employing aqu-
cous medium and 2 umits which wo have termed Jowame It b perfectly
uscless to mmpute motives or wse abunive language while discusing relative
merits or demerits of any scientific hypothesis for tume and {urther experimenta
tion and not mere comments can establuh the superloeity of one over the other
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ABOUT A FEW EXPERIMENTS OV PREPARATION OF JEEWANU
FROM THERMAL PEPTIDES

Rromwa BARADOUR
Chemustry Department, Unoersity of Allahabad, Allekabed, Indie.

Dr 5. W Fox in his comments on the paper of Dr O N Pertl on “The
Ongin of Life” publihed m Agra Unrveniity Journal of Rescarch (Vol. XIIT
Part I 1964 pp. 139-140) mentions the fact of my being m his laboeatory
for ometime in 196263 Some of the remarks in ho comments on my work
In hh laboratory need danfication

First we take tho prohlem of enzyruc actiity m his thermal peptudes.
Dr Fox s arguments about the stability of enxymic activity agamst heat under
anhydrows condittons b & well known fact 1n luochemistry Workmg  with
pepain one of the most stable vegetable enzymes, we have observed that where
st papam i completely deactrvated wathin a fraction of a minute at 100°C
1n presence of water  the enzyme shows conderable milk clotting property
cven when anhydrows papain 1 heated at 100°C for 4 to 5 munutes(l)  Howe-
ever  Fox uses the stability of ensrymes under anhydrota condition to suggest
that emxymes will remain actrve even at the temperature at which he prepares
b thermal peptides becawse he works above 100°G and no montore will re
maln in the mixture. He wsually prepares the thermal peptdes by hestmg o
mixture of natural ammo acsds at about 160°Q m partal atmosphers of niro-
#n for about 8 to 10 hours. Tho temp € can bo d d o below
100°Q if phosphoric acld & wsed In the mixture but I am not sure what he docs
10 keep thw mizture snhydros. As it i well known that formanon of peptde
lmkage &y accompanied by evolubon of water I am not clear a1 how he thinks
that any of his mixtures will be free from water  May be he means liquid water
8 not present at least in mixtures which are heated above 100°0. So far as I
e, the presence of even steam will denature proteln molernles at high tempera
ture resulting in deactivation of the enxymes,

However this & not an argument muggesting that there b no enrymic
activity in hry thermal peptides.  Hu thermal peptides may have some enzymic
activity because I am of the opimon that many peptides particularly n pres-
oo of metallic lons behave a3 mild enzymes no matter what and how haphacurd
#equence of amino acdy they may have. Those who are interested 1n thrs as-
pect are referred to Galvmn 1 work on Evolution of Ensymes(?) and 1 thmk
¢combination of metallic jons and organic molecules produced materials which
h‘dmm.dlmylndthmpmmmrymahﬂpcdhd:cmbolk
Procemcs of the earliest cells or eoblonte,

Dr Fox clabms that the peptides formed by heating the misture of amino
Acxds have some sort of sequence of amino ackls in thefr cham. So thew are
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protem like and be has named them as  Protelnolds—therchy ing protcla
Iike small molecules  This i why he cmphasmes the stability ofmzymu aguart
heat under anhydrons conditron. 1 do mot want to go inte detall about it
for I leave the readers to thmk for themselves the possibility of there beng a
scquence of amuino acrds in peptides + hich have been prepared by heating a
mixture of ammo acids 10 160 C for 8 to 10 honrs.

About Dr Foxs expenments on enxymic actmaty i thermal peptides
onc thing nceds mention  After heatmg the mixture he dlalyses the fused
maus for & few dagr at room tcmpa:uut. \\’bcu I mchcd hn L'lbomtary 1
found many such mutures bemg d d I
for a bactenologut can  earily mngmc what wall hnppcn to a solution
of proten  peptides or amino acidy If kept for dialysn at room temperature
for a few days. 1 exammed the products with Petri dnh culture method and
found all the samples badly nfected 1 developed a techalgue for asecpue
dialyus and told it to Dr Fox. T wonder vhether the enzymic activity about
which e wrote were observed in these ascptically dialysed products or in s
old sepucally dualysed matenaks for there are extra cellular enzymes in bacter
ial putrefaction and these mught have been present in the dialysls bage

The way Dr Fox compares hu celllike structures to the organaed cke
ments m carbosaceous chondrites 1 of no mterest to me  Our Interest bs solely
in our parucles.  Unfortumately Dr Fox scems to be under the imprenion that
his microspheres and  Jeewanu are the ame. A further study of Jeewanu
will clear thh fallacy

When I reached hus laboratory he was working on nucrospheres.  Many
organx substances are soluble m hot water but spanngly soluble in cold water
There arc some orgamic compounds which though have meltmg pount far above
the room temperature yet reman m bquid phase for some ume when they sepa
rate out from a solution.  Thermal peptdes have these chamctersbis So
if one boils a Little thermal peptide with water and cools, small spherical partl-
cles of thermal peptdes scparate out.  These parueles have been named as
mucrospheres. Dr Fox bt a number of publications on microspheres. I
did not work on these paruckes but on particles prepared from thermal peptide
molybdate complex and syntheused m speaific chemica) environment.  This
was jist one of the senes of experiments on the preparavon of Jeewanu, The
characternies of Jeewanu  bas been desenbed(3) 1 pomted out thee to
Dr Fox several times when I was w th hun but he Luled to note these because
m hs mund he always held that these are m no way dufferent from hny microse
pheres.

Microspheres coalesce afier about 24 hours and form clumps at the bottom
of the tst tube.  Mucrospheres are made of sobd bnrtle material and of presed
these break radially mio four preces Jeewanu retain ther fonms Indefinitely
They are made of 3 semrsolxd honey Like matenal and are smathed 1o pulp on
prosmg Aoreover Jeewanu grow nsze muluply by budding after they have
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reached the matunity size and have metabolic actinty in the senso that the
waterlals Iside the Jeewzau are synthemsed wthin thedr body from the
environmental moleculer entering into them and thus the chemical compontion
of these materah present in thelr body bs duferent frow the materials in the
environment.

During the ahart Jife perod of microspheres Dr Fox wm arymg to
dxe whaterer properbes of living system pouible m these mucrospherer. AR
by experiments on microspheres brfore I reached he laboratory were bewg done
myder septic conditeant, ¥ was ahocked by the alchemie approach  thar was
being gwen to the study of origm of Ufe. T do not agree with Dr Fox's news
that anhyd fient formed pephdes m the predislogreal era m saffh -
ounts a¥ to act & starting materia] for the formaten of protocells, We hold
that peplides were {ommed n water which contuned amino acxds and inorganic
cutalysts, when thest were exposed 0 the radimtions avaiiable on the surface
of the carth and sun-light played an smportant part in this proces.

T further drcagree wath Dr - Fox that the profo-cells were formed by a
proces nmilar to the formaoon of mycrospheres and I belseve that the mole-
colar clations with the o of Ining systems were foomed bes
cane of certain inkerent properties of the matter concerned. A complete
acoomt of rdeas ve been deseribed m my paper  “Converyon of lifelos matter
into fving systems  pobinhed in Zentradbestt fur Bakeenology,. 118, 1 671
604 (1964)

Whren { waa in Dr Fox’s labaratory 1 cesd all what Dr Fox gave me to
tead wnd I gave considerablc thought to his views but 1 could not agree with
quute & few of hix wdeas.  Howover both of us were m sgreement that now we
have reached 2 stage m o undentanding when we could saart the expermments
@ the formanon of a system with characterstics of Ife.  Our reasoas for the
ame ! were diff Dr Fox thmkimg that a3 hu microspheres are
sphencal, celblike, bave boundary wall are capabie of absorption ead thow
tendency of splitting, be may bo able © find out & few chemucaly “which may
do the tiick™  and I thmking on the linet deseribed 1 my paper mennaned
above 2ad by the hevons of my photoch experooenty T had already
performed, believed that T will be able 1o syntheyse Jerwanu from Dr Foxs
material also wnd I told Dr - Fox about my experimenty with cutne aad mo
tures whach were later repeated and confirmed by Dr . H. Baggs(4)

1 resched Dr Fox's inboratory on 26th Nov {962 and after a fow days T
waried the work o the f; of thexe molecyl On Nt
Dec. 1982 1 prepared these wnitx aod showed them to Dr Fax who came to 2y
flat on 3int evening to congratulete me for this work.

Howerer further developments were oot very pheasant. 1 agreed that
sben the work b repeated ¢ will be publubed under our jowmt names. It was
f“"hﬂisnudupmumwwﬂ]puhluhm)yxheupumulpmundﬁw
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Jjolnt names and then give our views as why the phenomenon happens sepa
rately under our separate namer, Thne o becawse we greatly differed 1n our
undenstanding of the procem

T repeatedly requested Dr Fox to find tume for actual expermmentation
and repeat the work lumsell Lut he was too buvy m things other than experi
mentation and preferred to engage other persons to repent the work, 1 was
nsked to write down the procedure 1n as much detail as ponible and give it to
him and T did 50 Two saaentuts from Californa Dr Richard 8 Youngy
and Cryil Ponnamperuma who were Dr Foxs  collaborators wero vmting
hn laboratory  Fint T was told not to speak a word about these expenments
to them. However In the noon of the day they came to the laboratory Dr
Fox saud that 1 should tell the work to them and they were asked to repent the
experniments. A copy of the mamnenipt was sent to them and one copy of
the manuseript was kept with De Metx  the Head of the Zoology Department
Florida State Unfbvenity Tallahawee, for cintody One research anhtant
of Dr Fax was alwo ghven a copy of the manwscnipt for repetition.

This rescarch asshtant performed the experiments in a different way
avolding the exposure part of my experiments and  did not get any result
1 was asked to examine the expenments 1 was annoyed to note that the ex
peouments were not carried out av I had sug d Iowever T was
done and on repetion a1 D Tox told me  merease In the sire and  number
of the units were olserver.  He  however  expressed the deslre that we should
wait 1ill we hear from the Calfornian schentnts and to this 1 agreed

The expermments were perhaps never repeated In California as far as [
am concerned  Whenever I asked about the progren and results of my  experi-
ments in California, I was grven any one of the following answers (though not
always m the same senuence)—the cxperiments have just been started  the
expermuents are half way and results will be known shortly and the experiments
will be started 10 a few days. 1 wrote several letiers to Dr - Youngs and Dr
Ponnamperuma but T dud not hear a e from them about it After about a
year or 0 Dr  Ponnamperuma wrote that he was very buyy and did not per
form the cxpenments

However a few days before my departare for Allahalad (rom Tallaharsce
Dr Fox kft Tallahavtee and no body knew where he had gone. I was worned
becawse only two days were left for my departure and I did not wsh (o leave
the place wathout meetng him.  However Dr Mez told me that Dr Fox
1ninDr Youngs laboratory in Cal fornia and he will know the result of my
expeniments when Le retums. Dr Fox came nest moming but 1aid nothing
about the experiments. | returned to Inda.

After eomung to Indwa, I wrote the paperr. It 13 a serles of three papers
One deals with the theoretical understanding of the problem at we viualne it
with Dr S Ranganayks and myself as the authors,  The second  secton dralt
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with the prep of J with peptides photoch Ty prepared and
in thu Dr O N Perti and his student, myself and my students arc the anthors.
The third sectson concerns with the preparation of Jecwanu with thermal pep-
tides tn which Dr S W Fox and myself were the authors as agreed upon
I sent a copy of the complete manusenpt to Dr - Fox and informed him that I
will fike to publih the work 1n thr form.  On ths Dr Fox wrote a most objec
tronable and unpolite letter to me, and added that the work o not repeatable®
and he did not want to assocrate hn name with this paper  Meanwhile he wrote
mmuatmg ketters to Prof N R. Dhar Dr Balbhadma Prasad, the then Vice-
Ch Tlor of my Ui fty Dr P \ahahwan aurd God knows to whom
e,

1, therefore, dropped  his name from the third section of the paper  The
paper vas commmmicated to Vijnan Parshed Anmandhan Patrika for favour
of publicstion.  The paper was refoared 1o Prof | J P S Haldane who recom-
mended its publication.

I would also like to make it clear that all the expenments which I per
formed in Dr Fox 5 laboratory were done  excloarvely by mcw‘ltbout the help
of Dr Fax or any of his rexearch except for a ph who
hdpedm:lnmhngphommn:ugnph:lmi-lllhccrpﬁhncnuwhndll per
formed were mitially different 1n approach and technique from what was ever
wed in Foxs laboratory for the study of hrs microspheres or for which cven
& record was kept 1n hbs unpubluhed work. I have kft an account of the ex
periments that 1 performed in his laboratory wmitten m my own hand writing
with him for record.

Even then if Dr  Fox finds any thing which he thinks 1 hs oo I can
certainly put hus name on that and annomnce that part as his (rather T had
already agreed to keep his name on the whole m jomt authorshup as already
mentioned)  But unfortunatefy he thmis that nothing h repeatable. So
his namo n not m the lut of authors and certanly the responsibility of the result
hes on mo and I have willingly acecpted 1t

Dr Fox claum that many of the processes I have described have already
been obwerved by hum m hrs microspheres. I describe growth, multplication
and metabolic actvity as the neceseary properties to be present in a system to
be admutted mto the category of living system. And it 13 emphasbsed that all
the three properties mumt be present 1 the same system before one can aall a
system a3 & living one, for these propaties m smgle or In twos can be observed
in many inanimate obgects. I agree that perhaps it will be ponible to get [ving
fystems with fewer propertics than these but in the almence of & perfect defin-
ﬂmof!l:vmglyﬂ:m-tlhhntﬂg:ofcuuh:awl:dgtIhlvepﬂ:faﬂ:dml:!ect
& definitlon of living system which does not actmlly demark the border lmo

It M of Jaterest 3o tl, t
?A!E“‘.Lh"m:mm hmmmﬁma&xmwu&lnu&

s of wad The
e procredarey are u.rmlndobdun}yﬂu:— badlﬂ‘ ¢ from -dne/
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between the living and lifeless but 15 more towards the living side to that there
may not be a chance of fallmg back into the inanimate zone,

I Dr Fox thinks that hu micraspherss arc hiving he can  announce it
and face the munc. If ho thimks his microspheres are not lving but very
moch near living be may proceed on the lines he thinks proper and induce the
remalnmg fracvon of Ife In them and T have no comment to make.

So far as I sce a thing s either lving or Ifeless. I do not agree with the
idea that a thing 1890 , Living and 10 4, Lfcless. I onc cares to read my paper
in Zentralblatt fur Baktenology 118, IT 671.69% (1061) enttled Conversion
of lifeless matter into lving system  he will know my procen of thmking

The statement of Dr Fox that the results were not repeatable m hh
laboratory and in Dr  Ruchand s Youngy laboratory in Ames Research Genter
Mountain View  Calfornia, is also not intelligible to me. Dr C. Pennampa
ruma as mentioned above did not repeat the expenments.  The letter request
mg Dr Youngy and Dr  Ponnamparuma to repeat the work was formally sent
to them under jownt signature of Dr Fox and mysell I wrole several letters
10 Dr Youngs asking for the results but he did not reply at all. I met him fn
Pasadena in the last week of Feb., 1963 and he told me that his repetition experi-
ments are half way and he will communicate the result to me in the near future.
It has not been done il this day  After coming to Allahabad once Dr Fox
himelf wrote that Dr Richards § Youngs has observed double the Increase
m number of these active units but Dr Youngs thinks that 1t 11 because of the
shaking of the mixture. Ve asked him to repeat the expenments cxactly as
suggested and report the results and not hs opmron as why the thingy he kt
observing are happenmg  That needed lots of theoretical conuderatons and
we had agreed not to say a word about them m the manuicript which was sent
to Dr Youngr. Growth and multiplicatron has been observed in tume lapse
photomicrographs of Jeewanu made of quite different materals than we are
drscusng here and any body can sece that what to say of shakmg even no
movement s permmible m such experiments Yet these partckes give out buds
which grow bigger with ume

The details of the experiments have Leen published and any body can
repeat the work hrmell and know the truth. Dr M H Bnggy repeated quite
a number of our expeniments independently 1 hus laboratory  In the begun-
ing Dr  Bniggy was skepucal about our work on the formation of peptides In
aqueous solutron On 17th March 1963 he wrote to me from Jet Propubion
Laboratory California Institute of Technology Pasadena, Caldornia, “Your
method for synthesizing pepudey by light teerm to me the most important ad
vance tn this fickd for many years and [ shall appreciate a full secount of your
expenmental method o that T can attempt to repeat the work

Th details of the experiments were sent to him and on 12th June 1953
he wrote to me
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"Yon will be pleased to hear that we have made some prelimmary experr
ments an the photo-synthess of peptides from amino acids

“WWe tned several solutions dmuolancowsly A soluton containing
tyroune showed the most obvious changes, probably I suspect, duoe to gmnone
formation and sabsequent polymertaton. We exposed all  the solutwns
for about three hundred hours to artificial Iight and all showed some peptide
formation.

On 29th April 1964 Dr M. H Brggs sent me a copy of hs paper
which he prerented in the Bnthh Interplanctary Society in response to the
Inwitation of the Socety to hmm to give a paper on this subject.

In the introduction of this paper Dr  Briggs wnites(4) ‘Several anthors
[see reviewy of Oparm (5)] have conduncted expeniments to dupbeate the mor
phology of cells by mteraction of mmple morgansc and organic muxtures  While
there 1 no doubt that the products obtamed by many of these workers do bear
2 morphalogical resemblance to Living cells this is the oaly feature m common,
1n that the products formed are dinmmilar 1n chemical compontion  are mets
bolically inert, do not grow or reproduce etc. Morcover most of the artefacts
are produced from substances and under conditions that were probably quite
absent from the permitive Earth. The only interesting products are those of
Fox(6) who has shown that thermally synthesised proteinords prodece micros-
phere In water

“However more recently Bahadur(4) and Perti(7) have described the
farmation of a serses of cell-like microstructures (named by them Jeewanu a
mntknt word for ‘Partickes of Lfe”) by the action of lght and UV lght on
sterilised soluton containing cimrc weid and collosdal salts of molybdenum
and won. It 15 the parpass of this pager te report & confirmetren axd exicwniom of this
wrt”

Concludmg his paper Dr Briggs wnites  while the defimtoa of Life
and ‘living’ are difficult problems it can bo said that these microscoplc objects
ntafy many of the critena of living cells. It scems entrcly probable that
obyects similar to thase observed 1 the present expenments were formed m
lbund:nc:inocumnfth:pdmndvcbnhmdmﬂwimmrdhmpnum
of cellufar hfe

Briges certamly confined his expenments to our onginal photochemical
work ouly which we had been domg 1n Indm and they have nothing to do with
what T did In Dr Foxs laboratory In the fourth International Cangres
on Photobiolegy beld at Oxford m July 1964 Dr Brggs presented the confirma
thon of anotber serses of our cxpenments 1 almant stmilar words(8) As I
wrote earkier we think bght played very impoctant role i the procew of for
maton of the material which made the enrbest livmg systems and abo In the
formation of mok ! wath ck i3 of Irving system. =~
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Dr Fox organsed an I tanal Confe on Ab n Nov
1963 at Tallahassce, Dr J B S Haldane was invited to attend. After
returnmg from this Conference and being operated in England for hs ancer
when Prof. Haldane came to India he wrotc a letter (No 64/0019) to me on
9th April, 1964 A few lines of the ktter are important.  He wrote

1 was at Tallahassce carly in November I was sorry that you were oot
there as your Jeewmnu are m some respects more  life-like than his micros-
pheres  He struck me as a man who could be rather diflicult if enc did not
conform with his desires.”

Al bi L and even ncoblogeness are highly
pcculncd branches o!'u:cnu: a.nd the dogmatic vicws and emotional app-
roach of the scientnts can do immense barm to further rescarch in these disct
phnes.
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SENSORY CANALS IN THE HEAD OF SILONTA SILOXDIA (HAM.)

O P Knarprrwar AnD R S Suamua
D A. T Cellge Mepaforage (Indis)

IrrronUOTION
Cuormowly enough with the exception of very few Indian specses v,
Noteh chitale (Omarkd 1949)  Ophacephalns p H; Jostili

and I allage attx (Kapoor 1959 60 61) and Afysis semghele (Khandelwal and
Rastogl, m pren) the other species have been neglected 1n this respect. The
parpose of the praent paper i to_grve an account of the rensory canah in the
head bones In one of the common available sluroid  Sumua nlesdis (Ham.)
MATERALs AND MreTROD

Adult speimens of Silmus were procured from the local fish market at
Munafiarnagar  The course of the sensory canals have been studwed @ the
dried skulls and m dmarticulated bones by nrerting an animal haw in the
canabs and by infectmg Indian Tnk through the porer. Cleared aliearin prepa
Tatons were made for the study of the vanows  boaes smocrated with the »en
tory canals

Opsewvations (Figr. 1 2) a

Supraerbital Coxal (soc)—The axpracrintel el b doscd through it
kength in the naml (na lndfrmtlléf:) bones,

A pore placed at the antenor end of the nasal bone leads mto the supraor
blal canal, which runs inward and backward throughout the length of the
naml bone. The main canal pass out of the nxsal at the posterroc end and
cntrrs the frontal bare  The canal runs inward and backward for some distance
through the frontal and then gives off a forwardly directed bramch at it outer
margin which opens to the ontnde by a pors (12)  Subsequently  the mua
canal rums further backward for some datance through the frontal, and opens
to the outmde at rty inner margm by a pore (13) This pore i1 situated m the
mid-docsal line, and jost opposite to the correaponding pore of its counter part
on tho other sade of the head.  From ths pamt the canal agam runs backward
and outward up to the posterior extremuty of tho frontal and leaves the bone to
Jow the mfrmorbital canal (ioc) in the sphenotic regon.  Clow to its Junction
with the lnfraarbital canal, the supraorbital canal grves off a forwardly diree
ted branch enclosed withm the frontal bone.

Infrexbual Cacal (loc)—The myfrmorbitel conel b cnclosed 1o the Iachrymal,

tal, two suborbitals pestorbatal and sphenotic bomex,

A pore (1) placed at the anterlor end of the lachrymal leads into the

tal canal which nms backward  throughout the kngth of the lachry
mal, prearbital - suborbltals and the postorbltal. In the bones of the suboe
bital serbes ths canal, nelther grves any branch nor opens to the outude by any
pore. A“h‘“‘mlpiﬂﬂoutﬁ-umdxpmtwblmllnn:,ltopemmthcout -
wleby & sccond pore () From thu pomt the canal entens lnto the spheag
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tic bone and runs backward up to its postennor margin. Finally it jotns the
supraorbital canal

Temperal Canal (tc)—The temporal canel 18 enclosed In the pterotic, supex
temporal and posttemporal bones.

The supraorbital and infraorbital canals joln each other in the regwa
of the sphenotic and from here the canal afer running for a very short dutance
paunes mto the pterotic bone, The canal passes from the sphenotic to the ptero-
tic bone without opening to the out side. The temporal canal after running
nearly half way through the pterotle, opens to the out side by a pere (t1)
placed on a small tube, which mects wth the preopercular canal.  The canal
continues 1ts course forther backward enclosed within the outer margm of the
pterotic throughout its length and then pawes in the supratemporal boac
without opening to the out side.  The canal o finally conducted knto the post
temporal bone and at the function the canal opens to the outside by two separate

pores (12-3) From here the canal pawey into the lateral lme canal of the
trunk.

Maordibular Conal (mc)—The mendibuler cenal 1 enclosed in the dentary
and the angular bones,

A pore placed domally near the tip of the dentary leads into the mand-
bular c-lrk\l (mc) and runs backward through the entire Iength of the bone, The
canal opens through thus bone to the outside Uy cight small pores (ml 7 and y)
The mandibular canal finst of all rums through the middle of the bone but near
the suture of the dentary and angular it becomes ventral.  The canal from the
dentary 1 conducted mto the angular bone and runs throughout Its  Jength.
1t opens to the out side at the posterior end of the angular  Comung out of the
angular the mandibular canal joins the ventral end of the peeopercular canal
(pc) and the yunction between the two B marked by o pore (y)

Pre perealer Canal (pe)—The preoperculer canal 1 enclosed in the preoper
cular bone.

From 1ts junction with the mandibular canal, the preopercular capal (pc)
traverses through the entire preopercular bone. The canal after runnlng foc
» short drtance opens to the outs ide by a pore (pl) sntuated at the end of
the forwardly direeted tube  The canal further runs backward and i the
muddle of e bone towards the outer margin 1t grves off  two small branchet
which open to the out side by scparate pores (p2 3)  From tha polnt the canal
i condncted backward and rums upto the dorsal end of the preopercular where
1t finally opent to the out uide by a pore  Here the canal meets the tempora!
canal (tc) nearly n the muddle of the pteroue bone.

Discryston

“The courie of the sensory canalt in the licad of Silonre landis shows Freat
umilanty with a number of silurnids decribed earlier but shaws fowr varhauont
when studied in detal
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The supraotintal canal in the nasal bone does not sthow any branch or poce
unlike other silurosds described. A small tube annng from the mam canal
in the naml bone bas been described m Chertorfomus (Pollard, 1892)  Asaeres
(Collinge, 1895)  Heleropwenstss and Waelleago (hapoor 1960 61) and AMystus
(Khandchwal and Rastogl, n prem)

A commmural connection between the supraoriatal canals of the two
ddes In the regron of the frontal bone has been described m Chartesioss (Pollard
1892) and Clerias megur {Colhnge, 1895) The hiter ako described an imper
fectly frontal commmure m Pomelsdys The condibon In Sioms &t
ke Wallego and Heterspaeusics (Kapooc 1960 61) and Afystxr (Khandelwal
snd Rastogy, m prem) where the supraorbital canal opens to the cumede at its
laner margm by a pore ntoated closo to the mid-dorsal Ime, and jmt opponts
the corresponding pore of its counter part on the other side of the head.

There #s no posteriar prolongaton of the supraorbital canal in  Scms
but a forwardly directed tube has been observed m the frontal bone.  The poster
0r continmation of the supraoriutal canal as the antenior pit line of dmis (Alln
1889) has been described m a number of sitorowds by nearly all the suthocs refer
red to above.

The infraorhital canal in Silmss i enclosed 1 the ochital serres and the
sphenotic bones,  Tho same counc has betn described in Ammnes  sebadosus
(Allm, 1904) IWallggo atix, and Heterspasustes fossilis (Kapoor 1960 61) and
Mystus racnghals (Khandetwal and Rastogz, m pres)  The canal m the spheno-
tic B enclosed m the sphenotic bone like Aseeras (All, 1904)  Kapoor (1960)
in allage repocts that the infraoriutal canal m the gphenotc bons la m 2
gutter covered over by the skm only

All available docrlp of the preopercular and fibalac canals in
tho siluroids broadly conform with our observations m Suwua cxcept Chacies
tomsus (Pollard 1852) and Clersar (Collinge, 1895) where & small ventral portion
of the preopercular canal 15 abo enclosed 10 the inter. Iam oc the com
‘m“lﬂouofth:mndﬂmh:mhufdxmnduhlaawudﬂu'ﬂniby
Collnge (1893)

The preopercular camal opens m tho temporal canal m the region of the
pierotic like other fithes and canfivm the Lakander s statement that  as a rule
the peeopercular canal opens in the temporal canal” though hs statement b
baxd on tho observaton of very mmall miurold fishes. Kapoor (1960) in a
speaimen of 33 mm of Wallege found the preopercular canal mdependent of the
temporal caoal #od in adult fishes he found the two canal jomad in the pterotc
region,

The temporal canal in Silwne like other siluroids runs backward through

tho sphenotic, pterotic and posttemporal bones n.ndmr.hsmgmo(dmpn:m-
e 1t jouns with ths pn lar canal, A

ﬂm-lhmni.hxmsﬂa;lld:ongh thubcmmcvrd.edm Anores catzs by
Wright (1864) and Collings (1695)
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Sownmary

1 There 18 no pore or branch 1n the supraorbital cana) in the regron of
the nasl

2. There Is no postenor prolengation of the supraorbital canal compar
able to the pit hne of Arue.

3 The mimorbital canal lies inside the sphenotic behind the eye.

4 The apraorbita! and the infraorbutal canals Join each other Lehind
the eyc

53 The mandibular canal 1 continuous with the preopercular canal and
the latter with the I cann! In the regron of the pterotic

6 The frontal and supratemporal commusures are mrsing
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SENSORY OANALS AND RELATED BONES OF THE HEAD
IN RHINDALUGIL CORSULA (HAM.)

O P Kuaroriwar avo M G Rastoet
Zoslogy Depariment DAV College Afucaffernager
IrrrxopvoTION

Tho arder Mugiliformes constitutes onc of those orders of faha m which
tho study of the sensory canals has been completely overlooked so far  Tho
following accoumt forms & part of the investigation in Rkmemugil corels  (Ham.)
which exposes some facts relating to the course of the sensocy canals,

The early reference concerning the Iateral line system in fishes are pro-
vided by Sagemchl (1891) FPollard (1892) Collinge (1895) Hemnck (1901)
and Allle (1904) Fricdnch Freksa (1930) Lekander (1949) and Kspoor
(1959 60 61) in later years, havo mado usclul contributions in the fickd.

MATERIAL AMD TECENIQUE

The course of the sensory canals in the head has been stodied m dried
lanhlndmdmrﬁcuhmdbonabyln::dngm animal hawr 10 the canals
aund by giving infections of Indian Ink through the porcs. The arrangoment
of the dermal bones have been made from cleared alizarin and drcd prepars
tous of the sknll of the adolt fah

OmzxyaTIon
(Fig 1 2)

The cupraerbital canal and relaied bomes—Tho supraocbetal canal b enclosed
in the naml and frontal bones.

Tho xesels (na) are a par of small more or lem triangular bones ntuated
8¢ the anteriar end of the skull.  The apex of the tnangie paints forward and i
suturally connected with its fellow of the opponts nde alocg the mid dorsmal
line, Behind thhs astach & wido f¢ The sep the two nanls for the
rert of ther length, Posteriorly each nasal m overlapped partially by the

frontal of its own side. The postenor end of cach naml articulates with the
Iateral etimold (fc)

Tho fretals (fr) are a parr of large flat bones and are suturslly coonoc
ted with each other tn the mud domsal lme. Posterdorly the two frontals are
scparated from each ather by Intervenmg supra-ocapital (mw) bone. The
lateral margm of each frontal b produced fato & mmall process m the middle
which articulates with the postorbital (po) bone. Each frontal artculater
anteriorly with the nasal and Lateral ethmold P torly with the supe
pital and panetal (pa) and ventrally vwith tho sphenotc,
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The supreorbite] Canal (s0c) atarts with apore placed at the dorsal middle
portion of the nasal. It runs backward through the entire length of the nas! and
opens posteriorly near the frontal through a second pore.  The canal is then
conducted 1n the frontl bone nto which it enters through an another pore
situated at the anterior end of the bone  After runnmg for a short distance
the canal opens to the out side through a fourth pore (s§) From here the
canal runs backward through  half of the frontal and then curves  outward,
pan ng out of the bone to join the infmorbital canal (roc) At this yunction
of the supra and mfra-orbual canals the former again opens to the outide
through a fifth pore (s5) Tle canal further runs back from this junction
m the frontal bone, which b described as a part of the nfraorbital canal.

The tafroorbital canal and reloted bomes—The nfravrdiial canal s enclosed in
the three pueces of orbital ring and 1n the frontal.

The three pieees of the orintal ring are placed round the orbit one behind
the other The preoratal (pro) articulates with the ventral border of the
nanl and lateral cthmowd anterotly  The postorbital artleulates with the
process of frontal posteriorly

The infrorbital canal (soc) 1 enclosed m all the three preces of tho orbi
tals and in the frontal bone. The canal starts with a pore (11) placed at the
antenor end of the preorbital and mms through it. The canal 1o this bone
opens to the outswde by a pore (12) borne on a furwanlly directed tube. The
canal 15 conducted back into the suborbital and opem to the outude by third
pore (13) w! kh 1 utoated near the junction of the suborbital and postorbital.
The canal after pasung through the postorbatal Joint supraotintal canal in the
frontal bone The juncton of the two canals s marked by a pore. After
yoimng the supraorbntal canal the mfraorital canal curves downward In the
frontal bone behmd the eye 1t runs through the outer margin of the
frontal to jon the temporal canal. Before joinmg the  temporal canal the
mfraocbital canal opens to the outsrde through a pore.

The teripral a1al avd  laed bomes—The temporal canal 1t enclosed in the
pterotic and 1n 3 extradermal bone.

The pterens pt) s an sregular Lon  on the posterolateral nde of the skull
It aruculates antenorly 1 ath the frontal  anteromesially  with the panctal
(pa) and pmteroventralls with the eprrtic  Posterarly 1t s conoected wath
the extrascapular &3 boar

The domal suslace of the |terote o overlasd by an extra dermal bone
(ds) wlrch enclns th temperal canal. The extra dermal booe extendt
putenorly upto the extravraputar bne

The tep ral ezl ¢ tartwith a por (1 placed at the antenor end
of the pterote  where 1t meets th e mfranrlatal eanal. Tt runs for a thort do-
tance i the ptemtic bone alon  the lateral margin and opens to the ontiede
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by a pore (z} Here the canal joms the preopercular canal {pc)  From this
poce the mam canal runs further back where it enters in the extra dermal bore
placed on the domal surface of the pterotic. The temporal canal grves off &
soall branch mesially in the muddle of the extrn dermal bone which opens to
the outude through a pore. The¢ mam canal 5 conducted back in the exira
dermal bone upto the postersor end where it agam opens to the outiide to meet
the Iateral lme canal.

The mendibalar canal ond reletod bomes —The mendibalar canal v cnclosed m
the dentary and angular bones.

The two daterws (dn) are suturally connected wath each other at ther
anterior end. Each dentary 1 corved bifid bone mterlocking postertorly with
the antenor end of the angular

The exguler (an) © moco or kew & tnaxngular booe of whach the spex fin
into the posterior groove of the deatary  The posterior edge of the bone bears
& socket for the artical with the quad

The mandibular canal (mc)} starts with & pore placed ventrally near the
tip of the dentary  The canal runs through the entire kength of the dentary and
the angular bone.  Along its entire course, the mandibular canal opens through
the bones to the outside by five pores. The firt four pores are located m the
regran of the dentary and the fifth pore (m5) at the point where the canal
pawcs from the dentary to the angular  Passmg out from the postenor end of
the angular the mandibular canal foins the ventral end of the preopercnlar
canal and the functon between the two i marked by & poce (y)

The preciercaler cansl ond relaisd bmar—The precperculer conel 1 enclosed
In the preopercular bone.

The preopercalar {(prop ) 1 a creacent-shaped bone with concave domat
and convex ventral edges. Antersorly 1t articulates wath the quadrate (qu) whils
the postenar end fis in between the hyomandibalar (by) and opercular (op)
bones. Domally 1t articulates with the symplectic while ventrally t overlaps
the interopercular

The preopercalar canal (pc) starts with a pore (y) situsted at the ventral
end of the preopercular  The canal nms hackward along the entire kngth of
the preopercalar and finally pawes out of it to join the temporal canal. The
Junchon between the preopercular canal and the temporal canal Is marked by
spore () Throughoat rts length, the preopercalar canal opens to the outude
by & number of pores, the fist three pores bemg borne on large tabes armmg
from the main canal Besldes these there are a number of pores barne on very
wmll tubes arinng from the main canal. The canal m between the preoper
cular and the pterot bone Les in the derme.
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The arrangement of the sensory canals on the head of Rhmeswgil cormle
fits farrly well in the gencralized plan of these canals in Teleostean fishes, except
for a few deviations  The supraorbital canal does not show any postesser
prolongation. The supreorbital canal and wnfraorbital eanal yoin each other
behind the eye and the Iofraorbital canal 15 abo enclosed In the fronnl
bone, The mandibular canal i centnuouns with tho preopercular and  the
latter communicates with the temporal canal in the pterotic bone running I
the dernms between the pterotic and preopercular  The fronta! and the sup-
ratemporal commusures are missing  The temporal canal, besides enclosed
m the anterlor portion of the pterotic bone ako rums embedded in an axtra
dermal bone, which lies over the postenor half of the pterotic and beyend 1t
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THE MORPHOLOGY AND HISTOLOGY OF THE ALIMENTARY
QANAL OF HETEROP YEUSTES FOSSILIS (BLOCH)

R. K. Rastoot
Dypartment of Zoslagy Afwrut Collge Afsersi®

IrTRoDOCOTION

Heterspuenctes fosnlis 1 one of tho common fahes found from the fresh
waters of Indm.  The present investigation 13 concerned with the morphology
and histology of its almentary canal.

On the alimentary canal references can be made to Greene (1912) Purser
(1928-1929) Ben Dawes (1929) Roguck (1931) Blake (1930 & 1936) Vana
jalalu (1938) Kapoor (1953) Pillay (1953) Wenreb & Bibstad (1955) and
Nagar & Khan (1958)

Accounts on almnentary canal correlated with the hality are from Blake
(1930 & 1936) and Al Humami (1946-1949)

OBERVATIONY

Muplalsgy (Figr. | & 2)
The alimentary capal 1 a long tube of vanable duumeter with the mtes-
tmal part thrown into coils.

The meath 1 tranmsverse and subtermmal The jaws arc armed with
fwardly directed villifarm teeth, the premaxllacy teeth on upper jaw and
mandibular tecth on Jower jaw  Alang the mner edge of the two jaws are upper
and lower Lipt, which are lnwardly directed pockets serving as valver.

The bwre! carity has a feebly developed tongue, which 1 attached to 1t
by the lower surface. On  the roof of buceal cavity Just behmd the upper lip
are present two patches of villiform vomerine teeth  which are directed back
wards.

The pherpes 3 wider than the buccal cavity and b perforated on the ndes
by gillalts frmged with teeth like gill rakers.  Between the second and third
il arch 1 the opening of the ar-ac on wther mde. A littke befors the gullet
h'P‘”OfDVllnrpu’mrphryugnlwuhantbcrmfmdlmirofmﬂc
Inferior teeth on the foor which oppose cach other  These tecth
dﬂﬂc!hcphxrynxmtolrtgmlnﬁontmdlmghmbch]ndﬂm.whidlm
Ihoundmdonr.bnlnmofmuum.llmmg In the satenor divinon of pharynx
the mucoa is imooth, while in the posterior tis thrown into Jongitudinal
folds, which continuc mto the gullet.

The sccophages is tn the form of & small and muscalar tube coaccaked
i tho ventral view by the Iobes of liver Its mucasal Immg & thrown mio -

Prmcat Addre School of Stadies In Zoology Vikram Universty Ufhtn,
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longitudinally running prominent folds continuous wath those of the guliet
and stomach. On the domal ude of the ocsophagus 1 the opening of pneu-
matle duct.

The stomack 13 U-aliaped and 15 situated in the anterior part of visceral
cavity Its proximal sac like imb & the eardinc divion and the dital tube
like lmmb 1y the pyloric division  The mucosal folds of the crdiac division are
very promunent and branched  while of the pyloric division are less promment
and longitudmally doposed.

The entestne it thin and tube-like and it constitutes the mafor part of
alimentary canal It aaterior two-third part Is thrown Into a few cotb whik
its posterior one third ruaning longitudmally in the muddle Ime opens to the
extersor by the slit like anus. At the junction of the pyloric stomach and the
mntestme s the pylorke sphl a1 a backwardly dirceted infolding from  the
wall of pylodic stomacli. Just behind this sphmetor the intestine  receives the
bile-duct. The intesune b dsungushed mto equally long antenor and posterior
parts on the bass of the thicknes of its wall and the nature of mucosal folds
The antenor Intestine Is comparatively thin-walled than the postenioc intestine,
The folds are thin and boney<ombed m the antertor mtestine, while they are
thick and longitudinally dispased 1n posterior intestme.

Histolagy (Figs. 3-10)

The mucosa of the buscal carity v straufled and dotingushable into the
stratified layer rete mucosum  Malpighu and stratum Malpighls  The stra-
tified layer 1 several cells thick and o composed of pactly held polygonal
cells, In it are present the mucous celly and taste bads.  The mucous cells
run 1n a layer along the periphery of stratfied layer  Lach eell w oval in form
and s with a crescentic nucleus at the base.  The taste buds are few and wide
apart. Each b pearahaped with the base reachmg up to the muddle of rete
mucosum  Malpighu It composed of elongated gustatory and supportmg
cells surrounded by a mass of connective tmive  The rete mucosum Malpighh
is composed of two to three layers of loosely held oval celb.  In itare also present
large clavate cclls, whrch are oval and with  entral nucle. A fow mucous
cells are also met with in tho layer  The statum Malpighd 15 formed of
columnar cclls  which are compactly held and run wn three to five layers,  The
celly of stratum Malpighy  gradually pass upwards mto the cells of reie muco-
sum Malpighu,  The subepithelial connectne tssuo 11 4 deme nctwork of
honzontally dnposed fibres with mtenpenscd blood caprllaries and nerve end
gL\ structureless Lasement membrane separats the  mucow from  the
subepithelial connectve tissuc Fhe  ubep thelul conoecine tissue 18 a cotm-
pact mau of fibres with aucks and blxd capillanes

The entm-r At 1 umular 1o the buecal cavity hntol greally  The
mucra of fastmer fAan v 1 drown anto 1 1ds. Tt subep thela) connectne
tisnue ¥ dutinguished into a demse part in the muconl { Us and a Jo e past
below the folds. In the loose part arc Jongitud nally runnung snd  oblauely
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dpored mwels Bbres of stristed type. The basement membrane b pressat
fxtween the mucosa.  The taste buds are rare in the buctal cawity and pha.
rynx.

The mucoa of the wasphages it sirstified. Amoug the wual cells are the
clavate and mucous cells, which are abuadantly present and cover the fnner
part of thiv layer  The taste buds are wanung  The tunke propria m come
posed of Joosely held fibres  while the whmuco 1 formed of compactly held
fitves and lodges the bundles of lJonguudinally running muscle fibees, A thick
vaxcular seyom invests the musculars,

The mucom of the stsmack » singk layered and forms erypts. The celh
of mucosa of the cordiac siwack are trumpet-shaped at the tips of folds columnar
at the sides of crypts and roughly cubical at the botiom of erypts.  Each ccll
contains an oval nuckon in ity dstal-turd.  The tubular and branched  gastne
glands are scparated by sepia of tunkea proprix. Each gland opens wato the ayps
withont the mterventon of neck cells, Each gland-cell has a centeal nucleus
and o flled with rymog \ N wandering ecth be in the
tunica propen, Thcmmn.thlndmmumof(hc wosl type. In the
e stomack gastnic glands are alnent and the cedls of mucow are compara
tovely tem taller than those of carduac stomach.  The layer of carcularly duaposed
muscle fibres v excrpoonally thick. In addibon to the wnal muscudarhs &
second beit of longitudmally doposed muncle fibrey o prasent in the mabmucosa
near the pyloric sphinctor

The mucosa of welesine 13 covered by thin top-plate The mucom of the
saicriar atesiow 1 formed of the columnar celis and pear-shaped mocous cells.
The tunwa propria contans wandermg cells  which get stextsfied just benexth
the mucosa.  The submicosa ks areolar and v & thn belt  The layers of the
circularly  dirposed and loogitudinally runming muscle fibres are thm and of
equal thickness.  In the posterwr  oxtestone the mucow ceih are absent and  the

. el are jy taller than in the moterior anteste  The

woasculars i thick md‘iu two layers arc equally developed,

Daocuaxry

A good number of references are on record on the digestove ovgans of
fahes. While Purser (1928-20) Sarbahi (1939) and Kapoor (1943) deal
with the complete digestroe orgam, Greene (1912) BeaDawea (1929} Blake
(1930 & 1936) Mohwm (1943) Al Humeaini (1946-47) and Pillay (1953) worked
ot the aluoentary canal akone. Rogick (1931) Vanagaksn (1938) Curry (1939)
and Ahmn ul slam (1931) deseribed oaly the hatology of alunensary cansl,

The present daunnon  mostly based oa the variatsns from the earber
account of S anajakahy (1938) on the saume fah. While Vanajaksh  has dealt
with the hinologcal details only the present paper meludes the grom moepho-
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Jogy of the canal as well The present enquiry also duffers from that of Vana-
Jakahu in & number of interesting pomts, which are enumerated below

! Vanajakshi did not dutinguush the intestine into anterior and poxter
sor intestme which has been observed 1n the present work on the basst of nature
of mueosal folds and the thuckness of the walL

2. She mentioned the stmtified mucosa of the Luceal cavity composed
of the mucous celly guant cells and undufTerentiated cells. In thns work the
stratificd mucosa has been distinguished into the stratified layer rete mucosum
Malpighul and strtum Malprghil.  Vanajakshi noted the taste buds in abun
dance 1n the buceal and pharyngeal mucosa In the present work the tste huds
in the buceal and pharyngea! mucosa have been found to be mre.  She did not
disungush the basement membrane betwren the mucosa and  subepithelml
connective tmsuce of the buceal eavity and pharynx, which has been noted In
the present investigatlen.  Vanajalahi dstinguthed the subepithelial connec
tive t wuc of the buccal cavity into a belt of loasely hekd and another belt of
compactly el fibres and a layer of circular muscularh in the plaryne. The
subepithelial connective timue of the buceal cavity in the present work 13 obser
ved to be composed of compactly held fibrex only and the circularly dsposed
muscke fibres have not been made out n the pharynx,

3 She noted few txte buds i the ocsophageal muenta which s not
confirmed by the present work. The subepithehial connective tisue of ocsoplia
gut was alto not dutingulshed by her into loose tunicn proprm and  compact
submucosa.

4 Vanajalshi dud not make out the wandering cells ln the tunica pro-
pra of the cardiac stomach and no mention was made by her of the praence
of an add 1 layer of lengitudinally drposed muncle fibwes 1n the submucon
of pylonc stomach  These liave been noted in the present work.

5 Accordmg to Vanajalshi mucous cells are prraent  througlinut the
mtesunal mucosa, which m the present work have been olnerved in the mucensa
of anteror antest ne only  The two belts of intesunal muscularsy were noted
by her of unequal thickness wlil m the prasent work they have been noted
of nearly equal thicknas,
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Stnuary

1 The sul termmal mouth nv guarded by the upper and lower Jaws
which are provided with th owardly durected « 1l f>rm teeth and inner hps
The vomenat superior phanyngeal and nfenor pharyngeal teeth arc presaat.
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2 The statified muesm of the buccal cavity aud  pharynx har been
dstinguished Into the uratified [ayer rete mucosum  Malpighti and  steatom
Maipighil, The clavate  cells arc abundantly present and the taste bods arc
very few In the sobepithehul connectrve tosue of  the pharyna are bundies
of Jouguudmal muscle fibres  The mucoss of the octophagur n stratfied and
contams the mucous and clavate eelly,

3 'The gustne glands of the carduac stomach open directly into theerypty.
In the pyloric h is an additional layer of lomg: Hy dasposed tmmeles
i the submuoma interaal to the mual muscolarks,

4 A top-pldte invarts the mucors of mtestine.  The murcome s formed
of th columnar cells myaded st thewr baws by wandermy eclls,  In the mucosa
of the ratenor Intestine mucous colls are also praent.
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STUDIES ON THE HEART OF CHILOSCYLLIUAL INDIGUA

(GUNTHER}
E. T Tuowas
Departmext of Zoolegs Fatoma leta \atiomal College Qpitm Krvala Stats
Temeovoerioy
The EL it h fsh Chlsscyllom odiceon B ilable farly m large

mumbers from the Indisn Sess. But for the studies pestaning to the repro-
ductrve system and the developroent of thes fish  there s & grent pawesty sa our
knowledge about ity anatary  The author in the  present paper deals wath
the anatomy of jis heart.

Hrromear Rxsuuk

Parker and Davis (1693) made a morphologreal study of the heart m
Corchemas and Rafe. Parsoos (1929) probed nto the dopositon of the valves
within the conus arterwosns of the heart i Rax betis Ruca clevats  Scrllom e
cxle ad Pristares melanestones  Goodrich (19%3) bas grven an exceflent conso-
fidated account of the beart wn Elasmobeanch fishex,  Thillsyampalam  (1938)
hax dexcribed the heart of Scohoder cwrai sk,

MaveriaL Ao TECHNIQUE

Laving speczmeny of Chelasgyllsum sadicom weve coflected by the erew of the
State Fhhing Boat from the Indian Ocean two to three muer off Arhwode
Afer alatting open the ventral body wall seme of the fish 1 ere prescrved m 10 4
formalm for about & weck before being taken out for careful dmection of the
hanundcr.wwa{ulmnnaﬂxhbammpc The munute anatamy of the
heart was studeed m serml acctions 10 mucra thick m tranywerse and  sagutal
planes prepared accordmg to the paraffin embedding process,  These were
Bamed ather with Mallory’s Triple Stam  of m & few cases with Delafield
Heematorylln snd Eon

Tsr Heanr
(8} Goneral mccment

The henrt Les postenior (o the voceral arches very clme to
the glth and i slightly sntenor to the comacomd cartlage of the pectoral girtdle.
The beast iy a four chambered organ cooswting of the Smus venosus the Atrsum,
%anbh:ndmc(hummumdmd\vuhmwwmdum

(b}  The Perwcardiom
The pericardosm = & thin walled  bog Hke structure.  Although ante

nody very murow it gets steadily fncreased in aze posteriorly untd  t wade
bax extends momedistely anterioc o the Iver lobes,
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(c) The chambers of the Heart

(i) The Sinns remoszr—The smus senosus (Fig 1)  the postenormmt
chamber of the heart 1 o tlun walled trk lar structure dmg trans
versally acros the posterior wall of the pericardial cavity to which it =
attached. The cardiac musche fibres comtituting the wall of the sinus venons
form an extremely thin and compact layer  They do pot  however cros
and recross each other Hence the wall of the sinus venosus is not spongy  nor
s thelumen of the sinus venosus divided by any trabeculac extending from
its wall,

(i) The Atnom—The atrum  (Fig 1) B a threk walled triangular
chamber situated {mmediately anterror to the sinus venotus and dorsal to the
ventriele  The antenor region of the atrdum extends over a conssderable
length of the conus artersonns while postertorly the two postenor lobes of the
atrium extend much behimd the posterior regron of the ventricke.

In transvenc scetony the atnium 1s seen to comsut of a mahan and two
Iateral lobes, the latter being disposed adjacent to the ventrcle  The atrdal
wall 18 to some extent 3po gy due to the crisscross dsposton of the candiac
muscke fibres (Fig 2)

There 1 a prominent strand of trabecula composed of eardiac muscle fibres
extending along the middle of the floor of the atnum m the antero-posterior
durectson and driding the atnal floor into a nght and a left hall,  Awociated
with this trabecula there 3 an annular trabecula utuated towards the poste-
nor regron of the left half of the atnal floor and encircling the atrio-ventricalar
aperture (Fig. 3)

The atnium opens mto the vent icle by means of the atrovenincular
aperture which is guarded by four vahes—a parr of major vahves and a pakr of
minor valves. (Fig 4)

(w) The Vaatrcke—The ventrcle (Fig 1) &8 a pear shaped structare with
a very thick muscular wall - Tnere na thik compact Liyer of carduace muxle
fibres formung the outermest part of the ventricle. Enclowed by thus Layer
there are numerows bundles of cardiac muscle fibires varymg a great deal m ther
configuratren and dspos 1ron around the central lumen of the veatncle (Fig 5)
The ventncular wall o spongy 1n s texture becawse of the gosing acd
recrosing of 1t numerows strands of carduac musele fibres,

(i) Thke Corws artern sms—The connn artenosws (Fig 1) s a short
cylmdnical tube the hrmen of wlich 13 continuows vath that of the ventrick.
The conuws has fagly a ths k wall and a cocular lumen.  The greater part
of the wall of e coouv artenowns » made-up of a  thick and compact
layer of the cardiac musel 6l res (Fg 6) which are imperceptibly contmued
into the ventrick where they tntermingle w th the fibres of the wentnick
iself (Fig 5) Tlere o a thm Layer of foose connective tasue fibres nvatmg
the mugcular haiyer of the conw artenowws (Fig 6)
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Stody of the serinl transverss and sagttal tectons of the conus arterionn
has qubstantiated that made the conus arterionn there s 2 single ter of three
pocket valver—one dorsal and the other two ventro-lateral in doposition (Fig 6)
and (Fig 7) Extremely fine tendmous threads extending from the valves
and paning into the wall of the conus artenosws serve to hold the valves m
position,

‘Tre Workmre or THE HeaxT

The smus venosus colleets the returning venoms blood from the two docts of
Guwier and the two hepatic veins.  When the sinus venorm o filled wath blood,
it contractr The blood now flows into the atrium through the sinu-atrial
aperture, the reflux of the blood bemg prevented by the amu-atral valver,  The
blood from the atrium flows 1nto the ventnele through the atrio-ventncnlar
aperture, on the contraction of the atnum. Next the ventricle contracts, but
the regurgitation of the blood into the atrium i prevented by the four atro-
ventricular valves, The blood now reaches the conus artemosus. On ths
contraction of the conus arterens the blood flows mto the ventral aorta and
the amocated hlood vesels, the backward flow of the blood hto the yentncle
being prevented by the three pocket valves withm the conus artenons

Dncrwox

Goodrich (1930) has described the presence of a parr of obliquely sct valves
guarding the atro-ventricular aperture in the keart of the Elasmobranch fake,
Thillayxmpalam (1938) reported the occurrence of a bilabute valve at the atno-
ventrcular aperture in the heart of Scolisdes smrretecek. dc Beer (1951) and
Weichers (1958) have mentioned that the atnoventricular aperture s guarded
by 2 single pair of valves in Soflim cenrcxls and Sqaales ecenthier respectively
In Ghilssyilnm tedicem I have, however observed the presence of a ardle of
four valves at the atro-ventricular aperture two of there valves are larger than
the other two

According to Goodnich (1930) the number of the valves within the conus
titehoem of the Elaamobranch fishes varies connderably In  Chumeers and
rome of the Sharks there are two tsers of valves, cach tier consisting of threo
valees, Parsons (1929) studied the distribution of the valves in the conm-
arterionn of some Elaxmobranch fishes.  He noted the occurrence of five circles
of valves in  Rale betis and Rafe clerate  three arces of valves in Solnoe cod-
s xnd two carches of valves In Pristorar melosestanss, Thillayampalam (1938)
obacrved fn the conus artenonn of Scelides sorcbwrek  the presence of two
ﬂ"mvcmmw:ofml—lununlv\:, cach row containing three valves, bendes
* xmall accesmory valve on cither side of the dormal valve.

In the conus arterfonn of Clulagpllam tndicom great redu fn the num-
bco“hevnlmhubcmubﬁvcd. There v, however ouly a single ter of
e valvey—one domal and the other two ventro-lateral 1 -
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Straaary

! The atrio-ventricular aperture 11 guarded by a arde of foor valves,
two of which are [arger than the other two

2. Traversing through the middle of the atrial floor there 15 8 prominent
muscular trabecula whid: gives rise to an annular trabecula encarclmg the
atmo-ventricular aperture,

3 The greater part of the wall of the conus arteriosus b made-up of
cardiac muscle fibres.

4 There are three pocket valves within the conus artenonzr.
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A Acdum

AT Amalar trabeculs.

AVA  Amioe ticular  pertore,
aA Comem arterionn.

c.p Curvierten duct.

QALF  Owdisc mosck fbecs.

at Comecibve tmue.

DV Dol valve 1 the comms artcrioun.
iRY Hepatic veln.

LBA  Lateral kobe of the Atnum.
LT Loogitadizal tabecyh.
ALR, Aijor troveatncalar vahre,

M.BA. Medixn bobe of th atrium.
AMIV . Mo thoveatncalar vabre,

P ~  Pericardlum.

sV Bnm venowm

v \ entricle.

VA Veuiral sorta,

A M Veatriegler lumen,

YLV Veowro-lasczal vairo I o conm srpmhomsy.
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Fig 1 The veatnal view of the Hoart. X 6.
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[

Fiy 2. Tmnevene section of the Heart paming throagh the atrium  1d the ventricle. X 200
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Fig. 4, The Heart ehowing tho atrio-ventricular valvex, after tho removal of the atrigm. 13-



T, 1965) E.1 THOMAS m ths Heent of Ciiwopiion indicem 81

Fg 5 hmmhduummwm conoe srteriows and the venfricle, X 200



Fig. 6 Traorene section of the coous arterfosn. X 200,









STUDIES ON THE MINERAL METABOLISV UNDER ACID
AND ALKALI PRODUCIAG DIETS IN SHEEP

[Urmmariox or Carciva ProwHoRts AXD Surrmur}

M 8 S.woaw, K. K Sacapeva, G 8 Sivom Ao § N Smyan
Departnent of Aomd] Husharndry axd Dayg B.R. College Agra

Utilisatwa of minerals from a ratlon {3 a complex problem and 13 gover
ned by numerous factors —the nature of feeds being of considerable ugnificance.
With paddy straw as the roughage calclum (CaO) and phosphocns (P00
requrements for a baollock wesghing 300 b wero determmed to be 24 and
10 gm. respectively (Carbiery et al  1937) while with wheat bkusa the correr
ponding amounts are 17 and 11 gm a3 reported by Kchar and Qureshi (1941)

Patel et al, (1961) reported in catile pontree balances with an Intake
of9-2 and 133 gm. of caleium and phosphorus respectively along with wheat
straw and negatrve balances « ith bards straw (Elemane Coracana) cven wth
the corresponding intakes of 44 3 and 30 B8 gm. of calonm and phosphorus

Whrat bkxse and paddy straw are repotied to be ths acid ard alkal
producing ronghages rapectively in the anfmal system (Sen, 1933) and it is
not unlikely that the divergence in the utiltation of mmerals a3 mdicated
sbove may bo governed by thus fact. What happens in sheep in smmilar ntaa
ton 1 not known and the prascnt study f3 an attempt m the same direction.

ExrraneesraL
8ix ‘Magra rams of umilar body weight, size, age and general condition
were selected a3 the experimental snbject.  The rams were dewormed before
starting the preliminary feed ng  Two digestion trials on ration I and 1T
were conducted one after the other on the same sot of rams.  The dotails of
the experimental rations are as follows —
Ranse T (I) Wheat bbuse (ad lib)
(if) Concentrate mixture—
{a) G.N Cake 40%
(b) Mure grain. 60%
(@) Groen paragras—250 gm/head/day
(v) Common Salt—10 gm./hcad/day
Rees T Thessme wy n ration I ¢ cept wheat bbxse which was repla-
ced by paddy straw
The smount of conceutrats mixturs fed to each animal was determined
o0 the bam of the protem requirement according to Morrison 3 recommenda
tlons  Green paragran wat provided equally m both the trab.  Water was
8tven free choice to ca han mal in the cxperimental stall

The metabolic tnal was divided tnto a 20-da, and 2 10-da;
ol y proliminary y
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The facces and urine wore collected by the conventional method. The
proximate principles and sulphur we-e estimated secording to the procedure
laid down by AO.A.C (1935 ed) The determination of caloom and
phosphorus was done by tho modified method reported by Talapatrs, Ray
and Sen (1940) The procedure described by Talapatrn et al, (1948a) was
used for the estimation of oxal te s osalic acid.

Resuims avp Discostror

The results of the present project have been discuss d under the follow
ing heady —

(n) Chemiral compontion of the expermental rations

(b) Palatability of the rationsas fudged by the dry matter connumption

() Digestibility cocMdents,

(d) Balances of nitrogen calcium, phosphorus and sulphur

{e} Dry matter D geniible crude protein, total digestible nutrieaty,

calcinm phosphorus and sulphur intake in relation to the Moeri
soa s feeding standard (1957)

Prx aent Cumuroat Couronrion or TRE Exerrriuentar Rations

The chemical constituents of the varfous companents of the two experl
mental at ons have been detaied in tablo 1

Normally onc would expect all the supplements of tho two banuc rougha
ges In the two ratlons to have the seme compoesition, buat a3 the sapplements
for the two experiments were procured scparately ther showed variation in
some of the chemical consatuents (table 1)

Tarre 1
Percent chemical comd of Lhe comp 8f the cxp tal ratiems
(] maiter basis)
Ratin I Ratfon 1I
Comthnents
Wheat | Para | G.N | Mate Paddy | Pam | G N
blwim g cake grain straw g cake | graln
Crude protein 239 657 4816 10 07 LR 649 4618 997
Ether extract 15 18 618 371 167 255 612 414
Crude fibee 424 243 693 142 3365 3001 702 181

Nitrogenfres Extract 42 14 4483 2227 8277 4221 47 21 M“15 BP9
Total Carbobydrates 8538 7743 20 8414 7384 7815 4117 3 20

Total ash 06 158 63 208 188 1283 658 1@
Calchum {Ca) 017 on o 1s 008 04 040 016 00
Phospboras (F) 0o o031 078 033 o003 o3 076 0¥
Sulphw (5) 0135 02 03 010 o013 o013 036 01
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The oxalic scid content of the paddy straw wed in thy cxperiment vwas
comparable to that repocted by Talapatra et al. (1948b) and Warth et al
(1935) who have abo reported the similar sulphur content in paddy straw
(0107 per cent)

PALATABILITY OF THE RATI023 A% JUDSED aY Dy AIATTER CoXausrTion
ry THE A¥nuals purixo iy, Tmuar Prriop
With a view to compare the palatability of the two expermmental mations
the dry matter consumption by expenimental rams was recorded. The relevant
data are grven In table. 2.

Tase 2
Dry maiter consumplson dariag the trsal peried

Aatt /30 kg
T s )

Antmel No. Rations Caloslicd % valica
I l 1
1 K] 170
3 13t 138
s 13 113 0148
L] 145 138
7 154 1
11 148 154
Average l4710m 1491,_0 n
IndgniBeant,

It may bo seen from the data prevented wn table 2 that dry matter
consumption per day[50 kg body welght by the ramy was 1 474008 and
lin:Ollkgmd:rnﬂunIderu;mcuvﬂy

The data were analysed seatistically and difference m the consumption of
dry matter by rams for the two ratons was found to be insigmficant. It
shows that there is no difference 1a the palatability of the two rations wth
wheat bkmes and paddy straw as the banic roughages.

Diorsrmnrry CorrnciznTs or Tax Oroaxic NOTRIENTS

The sverage digestibility coefficents of the organic nutrients of the two
experimental mtions along with thelr standard errors and calculated t valoes
have been given in table 3
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Tavre 3
Arerage dipestib ity cooficrents of the erganic mutriemts (por ecnt)

Ompazke putrients Ratka 1 Ratloa Il | (alkshted t yatoe
Dry Matter 54 6340-79 514241 33 ou
Crode protein 62 T6+1 14 64 1242 51 o4
Ether extract 72 8640 B 74 8341 42 1rn
Crude fbre 546141 % 58 7041 11 240
Nitrogen-free extract 59 8440 33 57134138 1507
Total Carbobydrates 58 1540 31 57 7841 34 016

Insigoificant,

It may bescen from the data (Table 3) that the differences In the di-
gestibility coefficients of the dry matter and organic nutnent of the two
ranons are statitically fnugnificant It indicates that the organic natnents
from both the rations were cqually digested

Bavaxces or Nrrrooen  Carcrcu, Poorrnorus aro Sovratm

The metabollc studics were conducted with & view to fudge the utfhmtion
of mtrogen, alaum, phosphorus and sulphur under the influence of two types
of ratons, as mentioned elsewhere.  The relevant data for the balances have
been recorded 1n table 5 along with thelr standard errors and calcalated t
valoe

Tasis 4
Ths arerags acinal tatakes and balances for xursges calencn, phosphones
and sulphur (gm)
Ration T Ration IT Caleplated *t*
vake for
Partienlars —_—
Intake Balance Intak Balsoce  Iotabe | Balaece
Kitrogen 10 3540 5242 7340 56 12 3441 1542 434020 1 44 0 30°
Caldom (C3) 141400440 174009 3 06+031-0 854010 315 735
Phophorss (F) 1 5840 0340 0940 003 1 9140 060 5240 20 +71 308
Balpbor (5) 12440 0340 *040 08 13340 09-0 034008 1 00 1%
Tndgnificant.
Sgnifcamt  (P<0-01)

St (P<O05).
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The data in table 5 indicate that the balances of introgen for ration I
and II were 2 734-0 5. and 2 43 x 0-20gm/head/day rapectively (Fig I) The
differencey in the nitrogen intakes and balances for both the rations have
been statitically foond (o be longnificant,

The respective balances for calcinm and phosphorus wers 4-0-17.£0-09
and -+0-0940 003 gm'head/day under ration [ and —085+0-10 and —0 5
£020gm/bead d1y under ration II (Fige. 2 and 3) The differences in cal
cum and phosphoriy intakes as well a3 balances under the two rations have
been stadsdeally lysed. The diffe for calcium are s ogificant at 1
per cent for both the ratons wh le for phosphorms, the intake difference is
nguificant at | per cent and the balances at 5 per cent level of probabllity

It is clear from the data (Table 5) that even with 3064003 gm. cal
cum ngeston 1n raton I where paddy straw is the Dbasic roughage the
animals on an average have shown a negative utilisatdon of —9-854-0 10 gmf
head/day  On tho other hand under ration T where wheat biusa 15 the basle
roughage, the animals have shown a pasitrve balance of 0-17 +0-09gm/head/
day with only 1 41,004 gm of calaum ingestion  Significantly higher inge
stlon of calaum in ration II 15 due to the lugh content ot calcium 10 paddy
st

When we consder the components of the two experunental rations and
their utilhation we find that paddy straw definitely has some elements ter
ferring wth the mineral utlsation, This hypothesis has carlier been reported
by Carbery ct al. (loc. ait) Talapatra et al (1942 and 1948b) and Morns
ctal (1955) Sumilar to our results, Patel et al (loc. dit) while workmng with
bullocks have reported +0-2 and —5 3 gm. calaum (CaO) balance/head/day
with the ngestwon of 52 and 150 gm. aalaum (QaQ) bead{day under the ol
feeding of wheat bkxse and paddy straw rapectively

The outgo of ealclum/head/day In unne hay been recorded to be 0-224-
003 and 01540006 gm in ration T and II respectvely Tt & not much
dfferent,  But when the daily faccal excretion of calaium is looked 1to we
find that 2 75 gm, more calcium k voided by an antmal under ratlon 1T wirere
Paddy straw I the banc roughage. Obvrouwdy paddy straw produces a conda-
tron fn the digestive tract which interferes with calaum absorption.

Talapatra et al (loc. at) mentoned that presence f omale saad
paddy atraw as potasigm oxalate creates alkalosls In the abomasnum, The
dgree of alkalisia would tend to diminnh th HCI sccretion as & result of
which absorption of dictary calcium bs greatly drminkhed Thus the negative
balaneet of calefum on paddy straw dret may be due to the alkalosis produced
by the ingestion of oxalate, This hypothesls hay aho been confirmed by Ame
nean Worlers (Morrs et al loc.cit.) in vitro studies. In the present mnvest
#etlon, we havo also found the oxalic acid content of paddy straw & 1 69 per
cent whereas in wheat dhuse It Is nil  Machade and MeGollum {1937) have
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also shown that liberal mption of fecds ining Jarge amount of oxs-
Intes might cause an actuoal ealcium deficlt unlens the dict contam generom
amount of calefum.

In animal body caldlum and phosphorms have much in common in
their occurcnes, functional behavicur and utillsation  The low utilisation
of phosphorus in raton II may also be duc to the alkalme condition of the
b um, whereln phosphorus probably is not transferred Into soluble form
and thus pames in the facces unabsorbed.

Under ration I an average intake of 1 241003 gm  sulphur gave a
ponitlve balance of 0°2210 08 gm and under ratwon II an average inteke of
1334009 gm of sulphur gave a negative balance of 0:09£0-08 gm (Fig 4)
Bat this difference has statistically been found to be msignificant. Two antmals
on the same paddy straw ration have alto shown the positive balance for
this element.

Tue Avenaoe Dany Intaxr or TiE DioxsTiste AND Movzrarl NUTRIENTS

reod Eacn Ramiox »y xaca Rau or Covvixrrp 50 kg Lave Wawnr
as Courarrp To Mommoox's Frapoig Stawpanp

For a comparative study the daily actual mtake of the digestible and
mmeral nutrients by each ram  of varymg body weight m both the truls
was converted to each ram of 30 kg body weight. The calculated relevant
data have been given in table 5 alongwith the nutnents requrements for
50 kg. ram according to Morrison s feeding standard

Tamr 5

The averags darly asinal wnicke of the digestidle axd munsral mutrunls frem the twe
rations Ly cack rem of 50 kg bedy woerght as compared 1o Vorrsen 5 standerd,

Actial T teke b ky for
natrients and in gov for

Daily rtrients re-

quirement Jor 30
Digestible and mineral  trients kx nm

Rations il =
Ing standard
1 ‘ n

DGoF 0 0240 00 008+0 00 007009k
TDN 01834020 0 7940 03 0 77-0 85kg
Calelum (Ca) 2 8340 03 3 34036 40 Pl
Phomphorss (F) 3 1940 03 3414000 32 -
Sulphor (8) 1314003 2 3640 09 -

From the data presented 1 table 5 it 3 obvious that the snmmab
under both the ratlons were wirtually kept more or ke fn the same plano
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of nutrition, and intake s quite comparablo to the Momson's reconmmen
dations except for caalclum. The calaum contents of wheat bkase and paddy
straw have affected the intake of this muneral from Ratson I and I res-
pectively

On the basn of these findigs t may be inferred that sheep under
slkxll producing diets should be provided with about three more calcium
and roughly twice more phosphons  than those kept on acid producing
dicts.

Sowuary

The alm of the present project was to determine whether there Is any
difference In the mineral ntilsation under feeding of acld produemg  (wheat

Hasa) and alkali producing (paddy straw) roughages

Two metabolio trials were conducted one after the other on the same
set of six Magra rams, kept oo ratlon I and II  The two ratdoms differed
in repect of roughage wheat sz bemg the roughage In ration [ and paddy
straw m ratlon 11

In general the chemfcal compounon of the vartous components of the
two ratons was comparable Wheat bata did not contaln an estimahle amount
of omalic acad while paddy straw contained 169 per ceat,

The palatatality of ration T and IT was equally good as Is typified by
1474008 and 1494011 kg  drymatter mtake/<0 kg body wexght res-
pectively

The digestibllity cocffickents of dry matter crude protem ether extract,
erude fibre, nitrogen frec cxtract and total carbohydratcs have been found to
be 54654+0-79 &2 7641 14 72 0L 08, 54-614.1-26 3584+ 053 88 14.40 3]
moder ration T and 54424135 62124251 71834142 58 701 11
5713::1 38 and 57 7841 34 ander ration 11 respectively Thae valua do
not differ significantly

The bal for nitrogen, calclum, phosphocus mnd sulphur were on
0 average 127340 36, 4-0-17.10-09 +0-09 1 0-003 and -+0-204-0 03 under
natonland 42431020 —0-8510 10 —0-52.£0-20 and 0 09 £ 0 08 wnder
mton Il rupestively  Even with higher Intake of Ca agd P the paddy
AW Eroup showed negative balencer,

DOAP,T D N and phosphorm intakesfs0kg  bod of sh

y weight <P
47¢ comparxble with the recommendations of Morrison. Caldum  however
lbemldlﬂ'm:utbehav{mu

Judged from the mbove, the requirement of calcium (Ca) for sheep
ﬂndcrn[hﬂpmdmingd:mwnuldbc-bnntthﬂnelndthltlbrphmphom
'PPm!hmzdytwiccnmuc.bunndzr-ddpmdudngdlcu.
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Resurts anp Docusmox
Liygms Receery Test

The recovery test for Lignin conducted by analysing the faccal samples
sccured from the total collection showed that it Is panible to obtain almost
complete recovery m faccees of the ingested of the ndk The
average recovery was 101 194275 per cent of the amount ingested  which
vas considered smatnfactory
Dugestibsl effi {Conventional v¥ Lignm ratio method)

Coefficrents of 52 524176 (dry matter) 59354203 (crude protem)
67 231526 (cther extract) 57221218 (crude fibre) 55 371251 (nitrogen-
free-extract) and of 56234206 (total aarbohydmtes) obtaned by the Con-
ventional method and of 53 16+ 2-02 (dry matter) 59-94+3 17 (crude protem)
67-514 538 (cther extract) 57 823 2:12 (crude fibre) 55994259 (nitrogen
free-cxtract) and of 56 82-£2-10 (total carbohydrates) obtained by the Lignin
rato method are, as 1 evident, 1n clase agrecment. Statistical analyss ghowed
no signuficant differences, between the two sety of data, for any of the nutrents.
It may be mentioned here that these determinations were made by analysing
facaal samples secured from the total eollection.

Durzal canations 1w Lygnma cxcrvtin

Although crron, doc sokly to the method of determmmg digestibilioes
where Lignin » used as an indicator  have been proved to be inugnificant,
errors due to samplmg methed still remamed to be solved. At Indicated under
expenimental procedure, to study the magnitnde of these arors, the tral v
extended by a persod of 3 days.  Faecal samples were obtamed  dlrectly from
the rectum (grab-samples) and analysed for Lignm concentratoa.

The data representmy such apalyses showed a ignificant mtraday and
mterday vanations although not so stanstically in the excretion rate of Ligam.
These vaniations arc conuderably reduced when means of 3 days Lignin eom
centration in grab-samples obtained at particular hour on cach day are con
sidered. Thss can be examphfied by comparmg the digestibility cocfiomts
for dry matter determmed by the Conventional method (52 52) with thoss
determmed by the Lignm rano method (53 71 53-00 5346 5423 5465
5403 5235 and 55 38) by sualysmg 3 day s pookd grabsamples sccured at
3 hour mtervals startmg from 1 o clock m the afternoon.

A further study of the feed/Taccal ratios (as substituted in the formult
mdicated on page 1) of Lignm concentration 1n 8 grab-samples (first dsy)
again shows that although these ratios differ conwderably amongst themsclves,
therr means (0467 0435 0-506 0-449 0477 0-452) agree closely with simk
lar rabos (0471 0.0465 0-452, 0-459 0-506 0-457) cbtained by the Conver
tonal method for the mx expenmental ammals respectively
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Theso studies confirm the findings in the Literature that more than oo
faccal mmples obtained at different hours on each day and camponted for &
large number of days may yiekd & representative sample which would sccomo-
date both, the dmrnal variations in the cxeretion rate of Lignin and the nor
ml}yoemnngwﬂnﬁmsinthcmnmofnmﬂmn, and thus permis
the wse of Lignin ratio tech m ibility deter 4

ACKNCWLIDGEMENTS

The authors are grateful to Shn P G Pande, Ex Directar LV.R.I,

Inatnagar and to Dr N D Kehar Ex Prnapal, Post-graduate College, for

the necessary facilina for the conduct of these studies.  Thanks are

sho dut to Dr V. Mahadevan, Head of the Drvmion of Antmal Nutntion,
for making able the lab y facil

Lrrxpatunx  Crrop

1 AOAQ 1985 Official methods of analyshs 8th ed. Washington, D.O.
2. Ells G.H, Matrone O, & Muywards, LA 1948, J Aal &l 51 283,






OOLOUR CHANGES IN THE UNCATALYSED AND Agt CATALYSED
OXIDATION OF PHENOLIC COMPOUNDS BY PERSULPHATE ION

K. Q. Kautse Anp S, P SIvAsTAVA
Chemscel Laberaterses
Th. D.S.B Gecernment Collegs Vem Tel, (India)
InTRoDUTTION
Durmg the coure of & systematic atudy of the kinetres of oxrdatson of
1 d Iphate 1on it was observed by us that these com
L 1

h

pounds ather give col 1 or d preerp on  oxidation
and that the colour of the solution or of the preciprate obtamed n the uneata
lysed reaction n sometimes different from that in the Agt  catalysed reacton.
Hence 1t was thought by us that these reactions, under mutable condrtions,
may be wed as & method of Hdentficatson for some of these phenolic compounds.
With thu end m view  the colour changes on the addiuon of K;S,0, solution
to the aqueom solution of a number of phenolic compounds  in eold and 1n hot
water both in the absence and n the presence of AgNO  solution as 2 catalyst,
were stodied.

ExrermurxraL
Potamium peryulphate of GR., E. Merck quality and sifver n trate of
AR, BDH. quality have been wed, All the organic compounds studied
were ather of P quality or LR., BDH. qualty 1 ml of an agueom
solrtum of the organwc compound  (about 2%, by weght) was taken m a teat
tube and 2 ml of 01 M K,S,0, solution vas added. Foe the Agt atalysed
addation 05 ml of 05 4 AgNO  soluton was added after the additian of
E,S50, solution to the soluton of the organic compound, These test tubes
were allowed to stand at room tempernture for 1 2 munutes for colour change
or precipitate formbon.  Since m the case of many phenalic compomds there
i3 10 perceptible change In cold, another set of experiments were carned out
for the uncatalysed a5 well a1 Agt catalysed omdaton m hot water bath
and the changes obtamed withm 2 mmutes were noted.
OsorvaTion
The colour changes observed wath different phenolic corspounds for the
Iyred and Agt catalysed are bulated below
Tasee 1

*R.T.—Room Temperature
tH.B —Hot water bath

Orpaxic compound O ervations for ths Ohservat the Agt tem
mdd)niu:aﬂn cd-;:[:xdlm

1
MP 47 but changes to [ight yellow mto yellow at RT
on keepmg in 1 HB brown precpi-
finally changes to brown tate finally blackish brown
precpliate, preciputate.
1 Premat addrem—Regional Inatit te of Technology J mebrdymr

No colour dnn&;t R.T* Colourlen salution, chan-



Organic compannd !

Resoranol
ALP 118

lucinol

Pl
M -.IB

Py
BPISS

Hydrﬁuinonc
MP 53

techol

M.P 14
p-crewol

MP 33

BP 200

o-cresol
M.P 31

Eugenol
BP 247

Thymol
M.P 3

o-Ammopheno]
ALP 1707
enol
22 123*

m-
MP

1
AP 184
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Tasre 1 (Contd }

Gbserrations for the
uncatalysed oxidalton

No du_ugc at R.T colour
lexs solut’on changes wmto
K Uzm:;:uon u% HB

o at R T Stight
yellow 1n
Changes into pmk or red
duh solution at RT In
H.B deep red solation or

reapitate.

[ tible change at
RT Reddsh thmr
solutson 1n H.B
Ing dark nmd.lc like
crystab of quinhydrone
scparate out.

Slight yellow colour at R.T
red solution and
brownnh black

H.B.
E;ﬂcgi:gt: g? RT whre

ﬁ;uno\upmptlu: on

o change at R.T Dirty
vhuite precipitate on HB

No change at RT  but
t yellow solutom 1mme-
precipitate (granular)

No change at R.T Yellow
solution g mto

arsnge precpitare on H.B.
No lﬁngt at RT White
turbidity m hot.

tible at
ow colour 1 hot,

No
R.T Y

No change at RT On
H.B black brown pred
pimte

o change st RT but
changes to Light yellow on
H.B.

Vel X1V

Ubservations for the At
10n colalysed wxidation

\o change at R.T
yellow soluton in H.B.
o change at RT Deep

vellow soluuon in H.B.
Pink or reddnh solztion
at RT Deep red solu-
tion or precipitate 1n FLB

No change at R.T
Redduh yellow sotution
m H.B —On standmg
green needle like
cryiuh u!' qumhydrone
scparate out.
Ycllow colour at R.T
Dccrun:d solution chang
to reddah brown
rtate on H.B
Rl:r(—:tln‘gt at RT On
H.B white preapitate in
about 1 mmute

No change at R.T Yellow
mluuou changung into
pitate on HL.B.
SLrgln white turbadity at
R.T Yellownh white
ﬁumo'm pmdpmt: o
B
Reddsh violet sohrhon at
R.T Brown precipitate on
HB

Vi shght m

colou a¢ RT Dark beown

or black brown precpimte

on H.B.

No change m cold, change

to and then lght
v colour on
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Tame 1 (Contd)
Qasercalions fer the Ubstraatren for the Az
Orzens compoxnd } uncalafysed él(nul , fom cala ysed oxidaiton
No change at KT | No change at KT Bufl.
BP 173 Y ellowsh whate turbidity coloured preaipitate on
on H.B. HB
o-chlorophenol \o chaage 1 cold, changes | Ycllovw solauoe a2t R.T
BP 175* to yellow on H.B. and decpens on H.B., changes
finally light reddish preci- to reddish to brown
- gnu: ar solution precplitate.
D'\rt;?hmol .3 yellow the yelloy Changes to yellowsh
ALP 44 colour d.mg on the orange precipitate on HLB.
additon o Oh,

change to shght yeliow
g'm::p-utc on heating

p-Nitrophenol ellow colour d s Gelatmous white prec-

AP 114 on the addition of E,S e pimte on HB.

solution Lut changes wto

white tucbidity on H.B.,

finally te

turbidf
Nitrophenol Qs yellowr cotonr A wh t¢ turbsdity comes
AP 97 disappears on the add non | lamediately on the adds-

of Oy changes o whte | bon of AGN\O,, changes to
with yellowhh tmge turbs- yellowish white precipitate
d ty on heating on H.B.

2 4 Dm trophenol{ At R.T yellow colonr di- | Colour diappearny at room
MP 114 appeans by the addivon of | tempemiture but reappoars
FEE:), ution and reap- on standmg or on heating
on bot water bath.
2 4 6Tn- o change in colonr either | Winte precp tate oa H.B.
! atR.T or on H.B But
AP after some tmme & silght
white precipitate settles.
‘\lﬁ}hd o change at R.T Light | A whue opalescence in
BLP 9¢ vaolet or dirty violet pre- cold Decp wolet colour
B cp tate in hot. iate m bot.
)‘ thol No change at BT wi te o change at R.T but
1= turbidity on H.B. shght wh te turbids
Whte turbidity oa
but dsappears after some
tupe.

.m‘dl;m"btnomd that the above observations about the colour changes
1 ﬁm&wmcmmmhtmhdmgmm@m
On the buas of the abave obaervations we propose the followmg scheme
tnhﬁnbmorwmc:)ow.lyn:lnmdphm lic compouradt m the pure tite.
v Sefidr
Phenol, resoraonal, phloroglucine), pyrogallol hydroqumont, catechol,
©-and pcrooks, thymol and « and f§ naphthol

of 1
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To 1 ml. of an agueous solution (about 2 4 by weight) of the organic
compound add 2 ml of 01 M solution of potamum persulphate at
room temerature.

—pink or redduh pink soluton in cold-pyrogallol,

—alight yellow solutton changing to decp red solntion on stasding-
eatechol,

—No change in cold phenol, resorcmol phloro glucinol hydroqul
nonc, & and B -naphthols

Heat the above in hot water bath for about 2 munutes.

(f) Light ycllow solution phenol aor phloroglucmol

() Yellow solutson-resoranol
(i) Redduh yellow solution hydroquinone.

Diriratine—To a hot mturated solution of hydroquinone, add a hot saturated
solutron of K45,0, and after shaking for about 1 2 minutes, cool under 1ce-botthe
green needle shaped crystal of quinhydrone scparate.

(tv) Immediately yellow solutbon changing into yellownh brown
precipitate-o-cresol

(v) White gelatitows precipitate-p-cresol.
(vi) White or dirty whute turbldity Thymol or  f-naphthol.

{wi) Light violet or violet preapitate-a Naphthol

To distingunh between phenol and phlorogincinol, thymol and naphthol
carry out the test in presence of silver nitrate as catalyst sy followa

2. (a)

To 1 ml of an aqueous solution (about 2% by weight) of the organe
compound add 2 mi of 0-l M K,5,0, solution and 05 ml of
& 0-3% silver n trate solation and observe the change in cold —

(i) No change m colour phloroglucmol

(i) Yellow soluton on standing at room temperature phenol

(itf) Blght white turbidity-§ naphthol or thymol.

(b) Heat tho above 1n hot water bath for about 2 minutes —

() Deep yellow soluton m hot phloroglucinol
(L) Brown or blacknh brown precipitate phenol,
(w) Whte tarbdity-Snaphthol

(iv) Yellownh white gelatinow precip tate thymol

B. Lypnds (m-cresol and eugenol.}

To I ml of the aqueowrs soluon add 2 mL of 01 M K,S,0y sohibot
and heat for 2 munutes in hot water bath.

() Dirty white precp tate-m. cresol

(i) Yellow solution changmg nto orange precipitate-eugenol.
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Q. dsaspbenols

To ! m! of the aqueoms olution add 2 ml of 01 M R,5,0, solution
and heat for 2 mmutea in hot water bath,

() Brown oc blackkh brown precipitate-m-ammophenal.

() Light yeliow solution-p-aminophenol.

(uf) Yellow solution-o-aminophenol

To dhtmgunh further between o- and p-aminophenols, perform the test
fn presence of AgNO, catalyst at room temperabme —
() Reddmh violet solntion-oaminophenol,
(1) No change in colour at room temperature but pink and then light
yellow solutian m hot p-amumophenol.
D Nirephmols
{s) To I ml. of the aqueous solution add 2 ml of 0-1 M K,5,0, solution
and beat for 2 munutes in hot water hath (the yellow colour of the
original soluton of all the mitro-phenob stodied except o-nitrophenol
dmappean on the additon of ¥,5,0, in cold)
(i) Yellow solution changes mto slight yellow preapitate-o-nitro-
phenol.
(55) White or yellowssh white turbuhity m or  p-nrtrophenol,
(i) Yellow colour reappears-2 4 dinitrophenol.
(b) To dmtinguih further perform the test m presence of AgNO,

aatalyst.

() Yellowhh orange precy m bot rphenol

() A white turbidity mmediately on  the addition of AgNO, in
cold but  gel llowsh white predipl m hot-m
mitrophenol.

() Gel white precip o henol

At pointed out eardier the above scheme of wdenbficapon n vald for
Cocrpounds in the pure state and the presence of mmpurtties or Interfearing sub-
foaices may require specral convideration oc modificktions of the test.

The identifh of drff products formed 1 these oxidation reactions
b fa progres. It i farther proposed to study the abworption epectra of these
eokured solutions to explore the ponibility of using theve reactions for the
qEnitatve analyss of some of these compounds.
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STUDIES ON THE TELEOSTEAN HEART

S S Rmaew avo O B. Goswast
Departwent of Jolegy D.SB Gevronemt College Nem Tal.

IxtRoDCOTION

The teleostean heart, although pomessing many 1nteresting structural
featores, has received htte attentsan #0 far  Gegenbanr (1891) was the fint
to cxamme the heart of certain fohes and suggested the prevence of a redoced
conm m them.  Smith (1918) and Panony (1929) abo made extensrve studies
on the comuy arterosms m teleosts but the general structure of the heart was
neglected by them. Awati and Bal ('34) Wu and L (4) Mott ('50)
Prakash (33) EKarandikar and Thakur ( 54) Nawar (55) and Swgh (*60)
tave made hmportant contributions to our knowledge of the teleostran heart.
The present study was mmdertaken to cloadate the structural vamatons and
therr functional ngnificance m forr species of teleosts.

AMATERIAL AmD METHOD

Live fithes were brought to the laboratory and made seaseless by a mild
stroke on the head. The heart was carefully exposed and removed to & petr
dish contaming saline water which was Injectrd ato the heart by means of
2 hypodermue synnge throngh the ductms cuvreri £ as to clear 1t of the blood.
The heart was then hardened 1o ten per cent formalin for 48 hoy and thereafter
dmected under a bmocular muroscope. Longuudmal, magittal and trans-
veree sechons were cut and the observations were confirmed 1n three to six

Femly Tipe
1 Cyprmidac Tor ter (Ham.)
z " Orumas sumates (Guntber)
3 Silmdse Clanes betrarhns (Laon.)
4 “otoptendae Netepleras metepterns (Ham.)

STRUCTURE oF THE HEART OF Ter for (Ham.)
(Plate Y Figy | and 4)

The heart Lies within the perscardml 52 anterior to the septam transver
fum xnd conists of four chambers the sinns venorn, auncle, entricle and
the bulbus arterionn.  The dinns venosus is a moderately Iarge chamber and
recelves blood through the pared ducti cuviers, & hepatic vem, a posteror
cardinal, paured anterior cardinab and an mfenar jugular veln  The smot
Whmhlmlhmughtbcdnu—xmh:npumg\nrdcdbynpnr
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of membranous semi-lunar valves, cach havig a longer hmb projecting fnto
the aunicle.

The auncle covers the ventnele in dorsal view aad has an sregalar outline.
It i1 spongy In tcxture and has a parrow lumen extending upto the ventnchke.
The auncnlo-ventricular opening 1s guarded by tvo pairs of sermluonar valves
of equal sz¢  Each of these valves has a shorter himb attached to the wall
of the avncle and a langer one adhening to the ventrncular wall, its convexhty
projectng into the auridle.

The veatricle 3 a highly muscular chamber with thick walls and a narrow
tubular passage in between  The ventnculo-bulbar opening & gonarded by &
par of semrlunar valves hanging mto the lumen of the ventncle Each ha
& shorter imb attached to the ventricular walk of ity own nde and a Jonger
himb connected to the wall of the Lulbus of the opposite side.  Thus the longer
Limbs of the two vahves cross each other  The bulbns too  has thickened walls
2nd a narmow Iumen Ity cavity is further obliterated due to the presence of
several thin rfibbon like trabecnlae runnmg parallel to each other  The bulbus
artenosis extends antertorly a3 the ventral anrta.

Workmg—The venous blood contmuowsly flowmg towards the heart
reaches the smus venons and pames mto the suricke by pushmg apart  the
semi-lunar valves. The blood fills the semrlunar pockets of the valves alswo
and the presre due to the contraction of the auricke causes the valves to swell
and adhere with each other thns preventmg  the backward flow of the blood.
The four auniculo-ventricular valves are arranged in a arcle and are eauly
pushed apart by the blood which now flows from the auricle mto the ventncle.
As m00om as the ventricular cavity o full  the valves abo recmive the bleod. Dur
ing the contractron of the veutricke high prasure develops withm it and the
vahes bulge out, therr walk adhere and completely clox the  auncalo-ventn-
cular opening  The blood  therefore, puthes ande the laterally placed ventrd
culo-bufbar valves and enters the bulbas  Agam, the pressure 1nnde the bul
bis mcreases ammg the valves to swell and close the pasage preventing any
backward flow of the blood durmg contracion.  The blood b now foreed fnto
the ventral aorta.

STRiCTURE OF THE REART OF Onomws seasatns (Gunther)
(Plate I Figs. 2 and 3)

The heart of O gax fur though resembling wath that of 7 ter described
above, shows soms mierent ng diffarnces.  The smus venosus recenes blood
throogh the dicu cnviert two hepatc en 2 smgle posternor cardinal, &n
imferror Jugular and a pair of antersor cardmals.  The auricle xs relatrvely lar
ger m rire almost trangular in shape  with the apex pomtmg ard
the base shov mg a deep notch A pair of membranous vahes sre present at
the smu-aurscular aperture  The aunchke i spongy but the auncutoventreular
opening s guarded by one parr of semi-hinar vales only The ventncle I8
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highly musealar and the ventriculo-bulbar openlng s provided with a parr of
cup-thaped membranous valver.  The tubular lumen of the bulbas has trab
cubie as 1n T for and the mado of working of the differ at valves resemb es la
the two rpeaes.

STRUGTURE OF TIE MEART OF Clanas betrackss (Lomn )

The heart of Clanas batrackss differs from that of T for described earker
i some mportant features.  The sinus venons b made up of semu transpareat
wall and recerves blood through the ducti anierd  paired anterfor and  poster
lor cardinals, 2 single mfersor jugular vein & hepatic vein and a pair of arbo-
recent veus.  The aunche has an Irregular  outline and i slightly stufted to
the nght.  As wual, the auncle 13 spongy looking like a honcy comb and the
smu-aurrcular aperture s guarded by a paur of valves which differ from those
of the other fishes m beng simple and flap-lite dsposed of dorso-ventrally on
ather nde of the opening  The aurxcle s & tubalar eavity extendmg  from
the nny-auricular aperture to the auriculo-ventricular openmg the latter beng
guarded by 2 pair of equal sued seou-lunar valves, the second pair of smaller
valves found m other related species being absent  The ventricle s highly
muscalar with thick walls so that its cawaty ks considerably reduced. It opens
mto the bulbus which 1 tubular with a swollen basal part.  The walb of the
bulbus are thm and 1ts cavity i relatively wider there bemg no trabeculae it
The ventrreulo-bulbar openmyg h guarded by means of a par of membranous
valves which are oval and pocket-shaped with ther greater part lylng m the
veatricular lumen,

Werbug—The Llood reaches the sinus venosus and panas forwards inwo
the aancle, The sinu-auricular valves being merely a parr of flapt.  They do
not &ppear to be very effiient in cheching the backward flow of the blood
tnd extubit a very smple type of arrangement. The aunculo-ventncular valves
are however semi lunar in shape and allew the blood to go ahead through
between them, but & reverse current fills their cavities thus Lringmg thewr valls
closer and blocking the pasage. The ventneulo-bulba valves have ther longec
Tmts runntog parallel to each other The blood pwha s way through the
space between them bt ay the bulbus s full the blood Glh the pocketshaped
valves which due to high presure developed ins de the bulbus bulge 1n and
check the backward flow by cloting the pamage Thee -alves appear to
Perform their function most effiacntly

STRUCTURE OF Ttk HEYART OF ‘elopterns metopteres (Ham.)
(Plate 11 Figs. 3 and 4)

The heart of & medepierus rescmbles with that of V chutala (Smgh 601
1t n pecnlar 1 being  somewhat Lhaped in lateral view  pom bly duc o &
ﬂ‘m‘ﬂ-ﬂ‘lln.f-hkcbudyorlhcf-h The nnus venonss recerves a pair of cuvi
crlen ducts, pared inferior jugulars and a median hepatsc vem  The snu
tuncolar opening Is guarded by five to seven nodular valves that ere uregularly
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These are of varymg sxe and presumably check the backward
flow of the blood as they are attached wath the wall of the aunicle by means of
therr thread like pro} (chordae tend )

The auricle is spongy duc to several pits of unequal sire in ity wall and
has a narrow lumen extendmg from the smu-aurrcular aperture to the auricalo-
ventricular opening  Thys Latter 11 guarded by a pair of equal nized semy-lonat
valves. Each valve has a shocter and a longer limb both of which arc attached
with the wall of 1ts ovn side.

The ventricle itsell 1 highly mwscalar with thick wallh and a pamrow
lumen. In a tranwverse sectsion the ventrcle bs trangular due to & conlal
bulgmg on the ventral side. The ventrnculo-bulbar opening s provided with
a parr of ribbon like valves which are m the form of a pair of vertical parithms
#0 a1 to divide the bulbus into three chambers one median and two lateral
The proximal part of the bulbus is mmscular and 1 embedded jn the venmncle
lookmng like & rudmentary conus m thisspecres also as in \ chilals (Smgh  60)
The ribbon like valves are jomed to the bulbus along the dorsal and the ventral
margms in the posterior two-third part, thus dividng the cavity completely
imto three chambers. In the anterior portion these partihon valves are m-
complete 3o that the three chambers communicate with each other  there
appears to be no foramuna in the valves as described for ¥ aklfals (Shgh 60)

IWerkng—As mentimed above, the nodular valves at the slnu-auricolac
sperture are not very efficzent and show a very much simplified type of arman-
gement, The semi lunar aunculowentracolar vahves finction a1 1 the other
telecosts. When the ventricde contracts the blood moves forward through
the central channel of the bulbus and as 1t reaches the antersor portion of the
bulbws, flows out mto the lateral chambers, due to the mcomplete ribbon
like valves. A3 scon  as the Iateral tubes are full, the valves stick to  each-
other and close the central pasuge.

Docroran

A study of the heart of the above mentioned four species of teleosts shoms
that a conuderable vanation and speaslsauon exrty mn them, especrally in

the valvalar hani A single 1cular valve with two membranom
flaps &s present in Telrodon sblomgus (Awats and Bal 1934) while Prakash (1935)
reported & smgle sin lar vatve 1n Heterst Sesalis Mott (1950)

has recorded three such valves that are arymmetrically placed m the ecl, Axge-
illa axgmlle. Singh (*60) on the other hand, describes a pair of semb-lunar
smu-anncnlar valves m & number of fishes. Of the species described bert
a paur of semr-lunar valves are present in Tor o and O suwatus. In C betrmckes
these valves arc much lews efficaent beng & parr of membranous flaps, probably
like those present 1n Tetrodm oblewges (Awats and Bal, 1934) The conditoe
in X sstopteras 1 peculiar and only 5-7 noduale like structures are present in the
neighbourhood of the wou-suncular opening This resembles closcly b
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X chitdla (Smngh 60) where 8-10 nodular valves arc present, It s however
doubtfol if these nodules are of any help to the fish,

Auriculowventricular valves are either two In nunber 23 in O awnais
aod C batrechws ot four as in Ter ter  They are semi-lunar m shape aod mem-
beanows and appear o perform their finction cfficiently frrespective of ther
number The ventriculo-bulbar openmg 1 guarded by a pair of valves that
are semilunar in T ter and O svoates but oval and pocket thaped m C. bare
chas and long ribbon like m X metoplerns  In the last two species they are more
pecilssed, partly to p for the less effickent and pnimutve  type of
unwamncular valves m them, The bulbm ks thick walled in 7 #r and O
saaestas and the lamen 1 full of trabeculac but it o thin walled and without
trabeculae m C. bairackes  The valves are 50 arranged as to allow the hlood o
flow towards the bulbus but prevent the backward pamage. The ums venasus
has thin membranous walls 1n all the four species of fishes cxamined and o not
fibrows and spongy  as found m Lebee nbute and Cimkmn  mrgels (Smgh *60)

A defmite conus arteriosas with four endocardial valves, is reported to
be present In Heloroparastis fosndis  (Prakash 53)  Such a well formed conos
Is absent in the speies described here and only a rodmmentary type of conw is
peesent in N medepterns

Smnnmxy

1 The suncture and workmg of the heart of four teleostean fithes has
been described.

2 The generalned condrtion of the heart o exhibited by Teor for but
mﬂmmn:mdpccuhuiuaanimthcod}crqu

3 The smus venosus is thin walled, agricke s spongy ventricle thick
willed and muscular and the bulbm has ather thin or thick walk,

4 There are two semi-lumar tnv-auricular valvea m 7 o7 and O nn

xeis but these are much s lified m C batrachs and in the form of peculiar
nodules in N metapteras e

3. The ventriculo-bulbar valves arc either h0 0 four m number and

spechlned in € batreckus and A P pr by to for the

lex cffisent smu-auricular valves 1 them. o

& on]Yruﬂ.nmmuryoonuxwinVubpkm
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AUR. —  Auricle.
AUR. LUM. — Auricular lumen,
AUR.VET VL. —  Agriculo-ventricular valve.
BLBART — Bulbw arterionn.
CON.ART — Conus arteriosus,
bprav — Doctm Cuwierl,
FRQL — Incomplete ventriculo-bulbar valves,
HPT VN — Hepatic vem
INF JG VN — Infenior jugular vein.
PS5 aD VN — Postennor Cardmal vein.
5V — Smw venosos
SINAURVL. — Smu-auncular valve,
TRB. — Trabecalae.
VA, — Ventral aortn,
VNT — Ventricle.
VNT.LUM. ~—  Ventncular lumen

VNT.BLB VL.

Ventriculo-bulbar valve,
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NOTES OY FOUR GENERA OF THE TREMATODE PARASITES
OF INDIAN DOMESTIC DUCK

D Narrt axo B. P Paxox

Depertoent of Parasstslagy U P College V1 Sa @ 4 H Afathore.

While repoctimg the parantes of domestre duck (deas bsches dmestions L) 1n
Madras, Lalnha and Alwar (1960} have referred to the occurrence of ten specwes
of trermatodes  Pawcrewtrome ¢p  Oputherchu sbirguens Nicoll, 1914 O deswesm
nap {w thout any description or disgnosis)  Echuxsstoms  revsluiam (Frohbich
102)  Palechaswxs  [mg coratus Skaba 1915 Presthegenmens sp Velwe-
bhe attoomatns (Rudolphi, 1809) Thourselon ocxioom (Romack, 1911) Cai
Berxs papourcns Tshsd 1932 and Trichobilberizie  rsdhas Fam 1955 In a later
peblicaton, Abvear and Labiha  (1961) have designated O deome P lmpie
mmatas and € jepemscas an Oputherckis sp  Prlschewas sp and Cejpleres sp
respectively  They have further Kentified the innamed species of the  genus

Presshogewrms (op at) m P ametws and P slpadon and have abo  added
saother Trachesphiles grdua to the lnt.
Durmg a murvey of the helmunth pacas tos of & birds,

the collection, made locally by one of o (D N} during 1961 from 4aes plapye
hyaches dwonestices  viclded the followmyg four species of trematodes  Typhlscs-
chom qwxmengaw  (Radolphy, 1809)  (Cyclococldae) Cutetrapus sedficns Srrvas-
e (N dae)  Oputherckes sbisg Awoll, 1914 (Opsthocchndac)
aad Plscheomes sgoms (Greplin  1813) Lahe 1909 (Pulmtooudat)  An
scconnt of these ppeaaes 13 grven hermmder as copsadearable varmtions have been
moteed winch are not found in avadable decripton,

iy I pe— Fig 1)

Ose af the ducls hacboured m ity trachea, three specimens of this speeres
f0¢ mature &nd two immature  One of these way seradly sectioned and stauned.

Tm?;)mbmpmhfmmmmdmuﬁodmwdmkhymd

Veateslly the cuticle has well developed papillae and distinet, saccalar
L“"":‘u“hfshndxwhhmdhudw;(ﬁg 1})  These speamens abo exhibut
»ome variatons p testleular comtour whuch n bowever  elight m kmmature
ﬁm(ﬁgn Tn oncspecymen both  the testes ase decply Jobed asd the

YETOT oot 3 situated at the level of the ovary (Fig 3)  In another speess
?::“hmwmumvhtqmdnnguhrmdulhxbﬂy tobed (Fig 4)
$perumen: bath the testey gre nearly oval and undorm.  The antenoc

“aix i sdtwated at the lvel of ovary These three specimens have few utenae

Fait ol the Theoh for the symed of LY . degree (1961) of Agrs Um ermty to DY
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loops between the two tostes. In younger specimens, the gvary aho show
Varations m 13 ponton i relation to the antenor testls,

Busscru (1957) has coosdered  Trechwplulas Skrpabu,  Typhixioms
Witenberg 1926 and Typhlophiles Lal, 1936 as synonyms of Typhlaedm of
which be hat given an emended  disgnoshs  and has  also regarded  Typblss-
shom emericonom Manter & Willmms 1928 and 77 there/fus Lal as synonyms of
T xoosermom. Yamagut: (1958) has however recognbred the grnern Tre-
Iocelem  Trackwophales and Typhlsphaes and has conndered Typblepdalus sbevels
and 7 lars a1 of T

Y ¥

The present matenal exhiluts a degree of Jobulation which intergrades
between these two conditions and, therefore, invalidates the separste denti-
ua of T gmbau & T cacwommman which embraces the former as ity Junior
synonym. Macko & Bma (1960) have abo concluded Likewibe and have
recorded Jong range varationt fn the characters of 77 cmameroram,

Catatropis inéicas (Fig 6)

Two specamens of thn species, already repocted from domestle fowl in
this country were recovered from one of the ducks antopuied. These conform
m gencral with the deseniption grven by St (1935) Onec of thewe was
stamed and mounted and the other serlally cut and stamed.

In these specumens the cuticle 5 besct ventrally with mmute cutlenlar
spmes which become sparco posterlorly  The ventral papillas (Fig 8) are
m two lateral rows, 12 1o one and 13 in the other wath the finst and the Last
of the papillac m both rows bemg distmctly stmller than the othens (Fig 7)
The median glandular rdge b rchly supplied with unicellular glandy wiuch
open m small depremions on the ventral surface (Fig 9) and extend medially
from the anterior border of the ovary to the base of the arrus sac.

Thirteen species have been lated by Skefabin (1953) under Catatropls
but Yamaguti (1958) has recogused only twelve inclodmg the two Indisn
specses, C. imficxs Stivastava, 1935 and C enentalts Hamhe, 1932 The third
spewes, also described from Indu C. rexsch Singh 1958 has not been mentioned
by Yamaguti (Lc)  Cetarspis oermcesse  (Frohlich, 1769) b abo recorded
from the domestic ducks of Madras (Ramanupchari & Alwar 1952) and
b known to occor both m wild and domestic ducks of Enrope, Ana and Afnca.

A few minor dufferences with regard to size of body number of paplle
in the lateral rows  length of oesophagus, length and structure of cirrus s8¢
sizo of ovary and shell glands were, bowever observed. No  reference ©
the presence of an internal serinal vesicle b found m the doscription or disgre™
of this species. Lal (1939) mqmumm:mdmﬂmmmn:]
C indicas under Cafatrepis ax m his oplmon details regardmg the det
glands, whetber protrinible or nonprotrmible, were not available, and B0
Iatter the gemtal pore way comparatively anterlor in pontion. Catetrapss 2ol
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dmg to Lal  was to inclode only formos with the genital poce sutuated behind the
Inteytma!  Waforcation.  Hanvood {1938)  however  recogumed both these
species and believed that charscters of valpe In dufferentiatmg the  varioms
forms could be  shape of the body presence of mud-ventral keel, position of
gennal pore {whether anteror to  or behind the fntestinal Isfurcaton)  poster
Jor extent of the currus sac, the anteror extent of the uterfne Joops i redaton
to the corren sac, the extent of the vitelime follicles in relston to the muddle
loots of the uteru, extent of the faterad papillse  lengehs of the cerues sac
peopocton to the total body length xnd length of the ocsopbagus m relation
to the ocal sucker

The ventral glands or papillae and the glandular ridge or keel 1a tome
of the monortomes have been differently mterpreted. In & sepes of stamed
scctons available, thee laterad structuves occar m the orm of gormatly pro-
troded papliiae withoot xny glandular character (Fig 8) The mudventral
mxdge, on the other hund, u definitely glandalar (Fig 9}  Spvastava (1933}
xad Laf {1939) have camsidered these glands a5 nonprotrmible, whereas  ac
cordmg to Smgh (1956)  they may or may not be protruaible.  Smith (193
dad not obeerve any pores oa the papillae wiich were non-glandaler  In G
rewszhy the teo lateral rows of gisads were desaibed a1 protruded, whercas i
the moddle e they formed & rdge. The scctions of € owfians studaed show
the ventral surface with the two rowes of protruded papillae and the mudwentral
ralge carrying all over a large number of micellnlar glands with long ducts.
In T caxmervexm, the veatral surface has protruded papillac with a concen
tration of glxnd cells tymg between them.  Martin (1356) had likevne obeerv
ed this glandular chamcter

Opusthorchys obsequens (Fig. 12)

The slngle specmen available was entificd as belongmg to thes specws
o0 account of the rato between the two sockers  extent of intestmal caesa,
shape of excretory bladder posttion of gemtal pose, topography of gemtal of
s arrangernent of uterme coils and sux of the eggy. The vitellme folicles
were, bowecer fn continoous sercs.

Opisthorchis has numerows specwes” described from fishes ] sepules bards
*nd mammals and & nomber of geaces have been proposed fo accommodate
e of tivee fxerms,  The question of valxdity of wome of these specaes has been
dmhlm&hnoflhcmmbyﬂm(lgﬁn who has fisted the llow
ing speexs from  Indsan birds  Opesthivchs dmdniar Mocgan, 1926 O
Cvebs Lal, 1939 0 puldior Xal, 1939 O peficwr Mehra, 1941 and O pelican
Mebra, 1941 and bas considered O ellehabsdi Melia, 1941 synonymous with
O lmpurome; (v Lostow 1883) Gupts sad Pande (1963) bave dealt wath
u‘%o{ﬂmmmmghmm&

Prilechasoes axyorws {Croplin, 1815)
Sym P Iwgwirates Skoakon, 1918
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P japomcur Ishir 1935
P olii Jaiswal, 1957
P wugactiabulons Jaiswal 1957 (Fig 13)

Three adult specimens were recovered from the small intestiue of onc
of the ducks which also harboured Typklscoelim Infection  The well developed
curs 3¢ saccular i 1ty batal part, extended posteriorly beyond the ventral
sucker upto the ovanan zone. In onec specimen 1 ity postersor extent,
1t extended as far as the posterror border of the ovary and m another even be
yond In the sections studied, the posterior extent of carnn sac was shghtly
antenor to the ovary

‘The genus was first recorded from Indian bods by Inamdar & Bhalerso
(1944) who reported P lomgurrratas Skrabin 1913 from Nyroca ferme. Sub-
sequently Bangh (1947) and Singh (1954) recorded P oparas from dras poec-
Lerkyschus wnd Anos acte respectively  Stunkard and Dunihue (1931) bave
contidered P [omgievrrates a3 synonym of P epwras  Inamdar & Bhalerso
(1944) and Singh (1954) have agreed with this decmon but Tubangw (1952)
has conudered the two specses, P oaxywrs and P laguwrredes & vald,  Other
species whach are synomymoed with P agwws are P oagilis Travassas 1926
P lmiheszs Otto 1926 P japemucns Ishn, 1935 P skryebuu Gnedina, 1946
P ofii Jaisval 1957 and P wgoceiebules Juswal, 1957 Yamaguti (1958)
has aho Inted Hypoderum comoidouon (Bloch) a3 & synonym of P agpwres

In the present matenal the cnm mc, in s posterior extent, vanes m
poartian, bemg anterior to  or reachmg near the muddle or even behund the
overy The witellaria too  m ther sntenor extent, vary as follicles extend to
the anterior level of the acetabulum or upto sty muddle.  We endorso the views
of Stunkard & Dumihue (L¢) Inzmdar & Bhalerao (Lc) and Smgh (Le) m
synonymbmg P lagameixs with P egres The length of the prepharynx
depends naturally on the contractwon undergont by the speamens during
and after fixation and aceordingly P agilis 11 not tenable on this character and
therefore appears wdentical with P epwas Thi the remaming thres speas
under the genus are P japomcxs P oalu and P omegacciobulss  In P japesas
the dimensions alone appear to have been grven without any speaific dlagnoss.
Thn form resembles P egarws and  accordmg to Yamsguh (1958) i & synoaym
of P legreurates (P sppows)  Jawwal (1957)  consldermg P aln as alled
to P lomgutrretys differentiated his new species on account  of the corus sac
extendmy posteriarly to the level of antersor border of ovary presence of 8
sharply marked off and hooked tail and the larger aze of 1ty eggy, and has 5+
noced connderation af the observations made by previous workers oa the posterior
cxtent of the arros e, According to Stunkard & Dunthue (1931)  the tall
hat  a termmal spike propecting from a depresion m the ventral surface at
the caudal end A promunently sharp tail has alo been figured by Tubsngud
In P lmpiarrsizs Jamwal (1957)  for hb specss gives the sxe 110-130 % 68~
73, In the range for measurements as given by Stunkard & Dunihue (Le)
Inamdar & Bhaleawo (Le.) and Smgh (Le.) the eggn m slre are 100-120
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X070 99-102x 3565 and 837 H0x52 Wu respectrvely  and  the
s mdieated by Jaswal come 1 el within these raoges, Poalu &y
therefore auppresed oy & synonym of P anerws P awgecclabuins deweribed
by Jalsval from a amyle sp and stated o e P alin was duffe d
o axcount of it different body tomger phagm ovary being
wdely separated from anterior testn, ratio of the sucker being 1 24 ventral
sacker belng ymt behmd the ntevtunal bnfureation and the gexutal pore bemg
ventral aastead of lateral to mtesumal bifurcation.  Ocsophageal Imgth posi-
twon of ventral sucker In relation to intestmal Wfurcation, relatsee positon of
ovAry and sntenot tatn and the positon of geastal pore all  depend greatly
on the degree of contracton durmg fixatson.  The only character that rerams
and, o present constansly would be the racker mto but 1o the present case the
varslon i & mmor one and can not warrant the separation of the specimen
under & separate speckex. P omipacrtebales  therefore 13 also suppreved as a
syoonyrn of P ospwss  Polschaswotr skrebon 3 ot taken foto account &5
detailed dererip is not availabl Prisch Lwg P repenscxs
P afis xad P seepacetabulur are all considered a3 synonyms of P aoporar whech
seras to be the ooly vald speses of thy genuy.

Soauany

Typhisoctvm cucxmerinon, Catairapys mndfics Qputherckys shoequens and Pris-
chersars exywras are recorded from the Indan domestic duck.  Prlschaonss lmgr
et P oagpesses Poalt and Pomepscrladuits aro consrdered as synonyms of
P e
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ventral view
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lobed nature of both testes
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Fig. 4 T ewwmorexm, poreror regron of an mmatwe speaimen showing
mooth margm of the antenor testis and lobulabon of the postenor
teatis,
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5 T cacowrmum, postenor region of an mmmature specimen showig
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smooth nature of both
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STUDIES ON FUNGICIDES

Jacooa Kouax Saxcwa
Chomical Laborstorns DAV College Kanpar

In recent yesrs the aatifingal properties of a targe number of compounds
have been Investgated. It has been, however found that such compounds
have got caly muted applications. Therefore, & search for  compotmnds haviag
& wider range of action was thought dairable.

Several new organo-mercury compounds have now been prepared and
then fimgirkdal actson studled. For comparisan some already known compounds
have alo bemn included.

Mercaretum of Phesols

To the solution pf phenols In aleohol or mcetic and  mercurie  acetate
dimobved i dilute acetic acd was 2dded and the whole masy was heated on a
water bath for 4 to § hourt  The mereury compounds of phenals scparated
out. The folowing mercury compomnds were thuy prepared —

(1) Trarctoxy-mercoric phenol, (2) Trechloro mercurie  phenols

(%) Dracttoxypmercorico-cresol  (4)  Tri-aertory mereunc-m-cresol,

(%) Ters-sectoxpmercuricm-creml, (6) Discetoy-mercuric-p-cresol

(7) Tetra-ecctoxymercunico-chloro-phenal  and  (8)  Discetory-

mercutie-p-chloro-phenol.

Fyrocine Dyer

Snltrophitulic anhydrde and  4-nltro-phthalic aohydade were con
densed with phenol and rosorcnel In the ratio of 1 2 mols In presemce of
anhydroas sme chlonde. Tn each b toro § prod were
formed which were separated as their acety] dermvatives with the help of acetic
3. One of the products dimolved in $0%, reetic acd while the other dem-
ofved In BU¥, ecetic acad formumg acetyl deciratrves, These acetyl desieutives
srtre hydrolysed by caustic soda solntion kuto the corropoading phthalelny
30d flnereaccing, The following compounds were obtaed —

(1) Snito-phenclphthalen, (2) A-mutro-phencl-phibalen, (3) S-itro-

phmol-phth.kh'u)n.._rh Lphthaleln, (%) S-altro-fh

(8) 4-astro-@uorecein, (7) Smtro-g tn and (8) G-ntro-f
The wero d

Sbove phitalems and fl 5 renrie acetats
lndﬂ:: poadiog mercury pounds folated The mercury compozads
were d by b ine and | : b ide and the amount of

L‘"mhe)rumtindmhunnmmpo‘mdswufoundbymmnmdhod.
Mdh&dsmuaadmmudrniqhmemdwdw
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S-nitro4-acetoxy mercuric-o-toludme was disolved m dilite acetic and
and duzotired with caleulated amount of sodium nitrite followed by the add-
tion of excess of sodium acetate, Thh diaxo compound was coupled with
varons sulphomc acids. The following mercurated azo dyes were obtained

(1) p-hydroxy-azo-5 nitro-p-hydrozy mercuric-o-toluidme

(2) 5-nitro4-hydrory mercunc 2 methyl azo-a naphthol

(3) S5-nitro-4-hydrozy-mercunc 2-methyl azo-B-naphthol

(4) S8-wmethyl4-hydroxy azo.5 nitro-p-hydroxy-mercunc-o-tolmdme.

(5) 2-methyl4-hydroxy-az0-5  nutro-p-hydroxy mercuric-o-tolusdine.

(6) 8-methyl6-hydroxy aro-5 nutro-p-hiydroxy-mercuric-o-toluldme.

(7) 2-A4-dihyroxy aro-3 mitro-p-hydroxy-mereuric-o-tolmdine.

(8) 3-chloro4-hydroxy =z0-5 nrtro-p-hydroxy mercuric-o-tolidine.

{9) 2-hydroxy 5-chloro-azro-5 mitro-p-hydroxy-mereuric-o-toluidine.

{10) S-nliro-4-hydroxy-azo-5 mutro-p-hydroxy mercunc-o-tolusdme.

(11) 2 hydroxy 3-hydroxy mercurc 3 mitro-azo-5  nitrop-hydroxy-mer
cunc-o-tolurdme.

(12) 3-Nitro-4-Acetoxy Mercurre 2 Methyl Azo-Bnaphthol6  sodmm
salphonate.

{18) 5-n tro4-acctoxy curic 2 methyl phthol-4-sodiam
sulphonate.

Agwic dyes

\Meraurated bases (Red K.B Scarket G and Red TR.) were dmolved
n acetic acsd.  The solutions were diluted and cooled by adding ice to them.
They were dsozotmed by addmg slowly an ce cold solutron of calculated amount
of sodium nrtnte followed by the additon of excess of sodram acctate. The
dmzo compounds thus formed were coupled with naphthob AS. ASBS,
ASBO and ASG (Red T.R. base s coupled with naphthol ASG oaly)
It was noted In the case of naphthol A.SG that two products were formed,
one soluble and  the other insoluble m acetic acad. They were separated nsing
acctsc acad

The following mercurated azoic dyes were prepared —

1 S-chloro-4-acetoxy mercurnic 2-methyl-220-2' hydroxy 3 -nlph'h‘luﬂ;‘;

2. 5-chloro4-acctoxy mercunic 2 methyl-azo-2 hydroxy-pal
-naphthamulede.

3 3-chloro-4-acetoxy mercuric 2-methyl-azo-2 hydroxy N I-naphthyh
3 naphthamme.

4 5-chloro-4-acctoxy mercurrc-2 methylazo-{4-4 ‘bus-m-acete-aceio-
tolurdme)

3  6-acctory-mercuric-4-chloro-2 methyl-azo(4-4 Dis-m-accte-eetor
toluldme)

6. S-mitor-4-acctoxy mercunc 2 methyl-azo-2 -hydroxy 3 naphthasihde.

7  S-nitor-4-acetoxy mercurc 2 methyl-azo-2 hydroxy-p-aitor-3

naphthanilide
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8. S-nrtor-4-acetoxy curic 2-methyl ? -hydroxy-N 1-naphthyl
3 -naphthamde,

9  S-mitar-f-acetaxy-mercuric 2 methylare-(+-4 -bs-m-acete-aceto-
toluldme,

These mercurated arosc dyer were demercurated by bromune and potar
wmm bromude. The bromme content of the demrrcurated products was
estimated,

Frepodel Testug

The meraury compornds of the pyronine dyes were tested by convertmg
them into sodium salt, as the sodun salts of these compounds are soloble 10
water  In the case of compounds which are imoluble or sparngly soluble In
dilute alkal, (mercuro-dervatives of phenols and azo  dyes) the fungicidal
properties were tested wsmg a fine suspension. A liquid medua contaming —

1 Bodsum nitrate 2q
2 Dy hydrogen phospt 14
S Maguesiom rulphate 054
4 Feane chloride 05y
5 Ferrow sulphate 001
6. Socroso 3%

In distilled water the pH of which has been adjoted to 74 was ud. The
tubes m which the actrvity was tested were armanged in rows of ten cach and
w0 rows were requmed for each compommd.  One row of tubes was wed
for Apergills Niger and the other for Penicilium Notatum.

4 m.gma. per c.c. of the solution of the sod um compound of the organo
mﬂnnydmﬂnmmptcpzmd. In the case of those mercury compounds
ﬂml:dnmnlucnuldnutbeprvpucdav:ryﬁnctmpcnnmc“hem—
pound m distilled water (+-m-gms. per c.c.) was prepared  In each test tube
2 e of the liqmd media was added m the begmning The mouths of the
mbuwmthmph.@cdmdthcmbamﬁndhlmmmdnwnuﬂbu
3t 120° O for 30 munutes. The tubes were then allowed to cool to Toom  tem-
Pertture and then 2 c.c. of the prepared solation (or ruspenuon) of the mer
cury comopound was added m the finst tube 2 c.c. were taken out and trans-
ferred into dhre second fube. It was shaken and then 2 c.c. from t were tran:-
fﬂTtdintnd:cLhndmbc-ndwanuﬂfbcnmlhmb&Thm2u:wmnkm
frumd:ePthmbcmdlhmwnmy 3o that the 10th tube contained only
2e.e. of the liquid media and acted a3 control tube. The strength of the organo
mereury compomnd went on decreasing by one-balf from tube to tube  The
mhmmcnmmﬂatcdmﬂnfrﬁblyprepamdspomlmmdupﬂ
ﬁg’mﬂﬂ’ﬂuﬂpmldﬂ}m Notatum by mking 01 ce. of it and puttmg m
by of the tet tubes separately The tubes were then ncubated at 37° C for
the After which the remlts were determined by observing the growth of

fingil and comparmg with the 10th tube.
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Development of the Mercxrated Agec Dyes s Cottom Febnies

The development of the dye on fabncs took place m two stagess.  Fintly
the fabric was impregnated m the naphthol solution and tecondly this naphthol
mmpregnated picce was dipped i the diazotmed mercurated base.

Naphthol solutions were prepared by adding the required amomat of hot
5/ caustic s0da solution to the paste of the naphthol 1n alcohol, thus gettmg
aclear solution By using thu method 1%, 15% and 2%, solutiom of Naph-
thol A.S., ASBS and Naphthol ASB.O were prepared, and 54 D%
and 1% solutons of Naphthol A8 G (or AT ) were prepared.  Cotton pleccs
of 18* x9"  1me were dipped m the above solution foc 15 minates, after which
they were taken out one by one premed uniformly to remove the cxtra liquid
and then dned m diffused sun Lght.

The solutlons of the mercurated bases were prepared by dimolvmg the
base m the least amount of acetie acid and ralnng the volume of t with distiled
water to the required strength of the base solution. Thms the strength of the
base solutions was the same as that of tho corresponding naphthol.  For
couplmg with Naphtho! A.S. Naphthol A.SBS & Naphthol AS.BO., 1%
1 5% and 2% solutron of the mercurate Red KB bare and mercurated acarlet
G base wero prepared for each naphthol while for coupling with Naphthol
ASG 5/ 759 and 14 solutions of mercurated Red ELB,  base, mercura-
ted scarlet G baw and mercurated Red T.R. base were prepared.

These mlutions were cooled in an ice bath and then durotsed by an lee
cold solution of cabculated amount of sodium nitnte, followed by the sddition
of cxcers of sodum acetatt  The naphthol impregnated fabrics were then
mmmersed m the respective duzotned base for hall an hour  The dyed pices
were then taken out, wathed with excess of water and finally boiled with soap
s0da solution (1gm. soap 1 gm. sodumm carbonate and 100 c.c. wate) for 10
mmutes and then again washed with water and daed
Testing of the Effectivouss of the serexraisd Agwic Dyes an the Cottow Fubruc Ageindt
the Attack of Micro-Orgemsm

Pieces of 11 X3} ae were cut from the dyed fabric for tenile streagth

determmanon in the direction of the warp threads and then were put fn 8
desicator containmg methyl alcohol for sterilsabon overmight. Tho medis

wed was of the following compenton —

1 Ammonmum nitrate 30 gm
2. Potanium dihydrogen phosphate 025 gms.
3 Magnesium sulphate 025 gm.
4 Potamum chlorde 25 gm.
5 Agar Agar 25 gm.
6. Dntilled water 1000 cc,
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The pH of the media was adjusted to 64 75 c.c. of the media was taken in each
petny dish and then they were sterilised 10 an autoclave at 120° C for half an hour
The two eads of the test strips were rolled up 50 a3 to exposc about 5 of the
central part and then put 1n the petri duhes contatning the hot media. These
petri duhey contaming these stmps were allowed to cool and then moceulated
by prpetting 23 ml of the Asocrgilus muger spore mopenuon.  These were
then kept at & temperature of 30-2 C for 14 days at saturated humidity Then
the strips were washed free from agar agar with cold water dned m aur and
their breaking strength (B.S) was determmed,

Concrt moY

From the results obtamed, 1t wonld appear that the mercury derivatives
of phenols can check the growih of the sporey of Aspergullus Niger and Penuct
U Notatum and are more effective than mercurochrome. It o abo noted
that the scetoxy mercuric phenols are atronger fungicdes than chloro mer
cunc phenols.  The mercurated phenob have shown greater tendency to check
the growth of Penkeillum Notatum than the growth of Aspergillins Niger

The sodium malts of th mercury compounds of pyramine dyes have been
teted 10 salution form for examinung the antifungal property against the above
mentioned fungi  All these compounds appear to be better fungleldes than
merearochrome. It b poted that the prasence of a nitro-group wncreases the
aatifungal actrvity of the compounds. The Increase of the amount of mercury
fn the molecale, abo ncresses  the antifimgal activty It i ako noted that
the merewry comp b of nitro i are better fungiades than the mer
aury compounds on nltro phtimlens.

The mercurated axo dyes derved by coupling the mercr rated Scardet
G base wth phenols have been noted better fungacides than mercurochrome,
I‘hnmuithnlhacnnumttdlmdyuchcckthc growth of Aspergillus
Niger moce than that of Pencillum Notatum.

When the cotton preces dyed with mercaruted azoic dye were subjected
10 the rot and mildew toting t vas noted that the p eoay dyed with the unmer
curited bases and 1n many cases with 19 mercurated base, were dastroyed
zu”rmwwhﬂ:thcpmdycd\ﬁﬂ:2~ludmmmvun with
% d bases Ined 1 1. From thi it sccm that such

Deturie] ok d e
of yer can be med effectrely for rot and mildew  proofing
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The pH of the media wos adjmsted to 64 73 c.c. of the medfa was taken in cach
petn duh and then they were sterilved 1 an autoclave at 120° C for half an hoor
Tho two ends of the test strips were rofled up 30 a5 to exposo about 5 of the
ccutral part and then put in the petn dshes contaming the hot medm.  These
petn dubes contammg these stnips were allowed to cool and then mocculated
by plpettng 23 mlL of the Asoergiln niger spove swpension  These wero
then kept at a temperature of 30-2 G for 14 days at saturated humidity Then
the strips were washed free fram agar agar with cold water dned m ar and
thewr breakmg strength (B.S) was deterrmned

Coscrs smrox

From the results obtained, 1t would appear that the mercury  derivatives
of phenoks can check the growth of the spores of Aspergailus Niger and Pemct
Iium Notatum and are more effective than mercurochrome. It 135 alo noted
that the acetoxy mercurc phenobs are stronger fungickdes than chloro mer
currc phenolr.  The mercurated phenols have show o greater teadency to check
the growth of Pemicilhium “Notatum than the growth of Aspergillius Niger

The sodium salts of the mereary compounds of pyrammc dyes have been
teated m solution form for examining the antifungal property agunst the above
mentioned fangii. Al these compounds appear to be better fungiexdes than
mercrochrome, 1t is noted that the presence of a nitro-group maeasss the
sanfimgal activity of the compounds, The merexse of the amount of mercary
i the molevule, abo ncreases the antfingal actrvaty It » abo noted that
the mereury compounds of matro ffe are better fungicdes than the mer
@ny compuunds on nitro phthaletns.

The mercurated azo dyes derned by couplng the mercurated Scarlet
G base with phenols have been noted better [ des than mer ch
I“lmmithnlhu:munmilmdyachc\:kdm growth of Aspergillus
Niger moee than that of Pencillium Notatum.

Whmﬂrcmﬂnnptcudyuimﬂ\mmdmcdytmmbjtaﬂ!
""ﬂtmtmdmﬂdmtuum t was noted that the pxeces dyed with the unmer
mniuibm;ndmmyammd]l%mﬂummdbn: were destroyed
h&fmmvhﬂtﬂmpmdycdwid:2w and m many cases with

% mercarated bases rematned undamaged From thns ¢ seemm that such

mercmated azorc dyes can be wed effectively for rot and midew  proofing
of textile materls,






STUDIES ON INDUCED MUTATION IN RED ROT
ORGANISM OF SUGARCANE .

B. 8 Bajajt
Donoen of \yrolegy end Plant Pathelogy
Indian Agricultural Resrarch Tustitwle Ao Delki.

Red rot camed by Glemerrlls twxmenatis (Speg) Arx & Muller (Colle-
tatrkem felcatxm \Went) o one of the most harardous dbscases of sugarcane
and hay often appeared m epiphytotic form, caming serioms sct backs to sugar
mdostry m India as well as in certain other mgarcanc-growing countnies.  The
penodsc faflure of certam resstant varieties of sugarcane and
epiphytotiaa of red rot have been attributed to the change m the parasitic
vigour of the pathogen. Varmability in C falcstun thus appears to be & senoms
handicap m breedmg for  dmease reustance and abo m the development of
other control messures of red rot discase on sound bashs, Since, with the
tmilablty of walring radiation and rmdroactrve motopes  t has now been
pomible to study the mechanizm of vanability w plant pathogens, the Intneate
Balance between the host and the parante and other related aspects more
ﬂmfmgh}ymd;d)chdpufmumhlhmmlhﬂxhhhﬂtoh}mmhodl.
*#udics on fnduced mutation m red rot organsm  (C. felcahos olate No. 244)
;ﬂhﬂhtcdmngnduuonumnmgmmdﬂmruuluuhmmcdmran

here.

Dufferent sources of jommng radmtron, ¢ g beta radamtion from P¥
umma radiaton from cohalt™ and Radon gas  Xeray from 220 KV thera

mgnifics the exp of mduced tion was found to be satfactory o
Gr a3 thy organtm i1 concerned. Usual method of sporcuradiaton  was
exmployed for the study of frequency of morphological wath ultravioket
Bght at 2537 A wave length and 1t was found that mutanon rate mcreases
vth the Incresse In dose and decrease in mrvival rate of canida but at extre
moely low gurvival rate t tendh to decline winch appeans to be the characterhsc
mutagenic effect of ultraviolet Light.

Among other morphologwal putants  one which resembles the  dark
17P< and has clliptic conidia matead of the normal falcate anes and the other
“h‘d“‘nﬂknd'p:gmtmthcrporulppurmbe&upatmumncml-
ally and phyxiok ly Thee hok 1 changes dud not

Mlect the parmaitic vigour of the organom as 1 mdicated from the path
ety testa, The mutents retamed their characters even after pasage through

1 Ahﬂlnuhhglk:ﬁmhnlnrdmlhcAmUn}mvltyﬁth:dqrmd’Dmhd Philosophy
Freest addrea—Depaty ext, Aatiblotics Project, Vicbhadra, Rbhi Kesh.
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the host and also did not show any tendency of revernion or change in any other
direction mdieating that the mutant characters are induced duc to change kn
genetlc materl, The mutant with los of pigment in conidem showed poar
sporc germination-as compared to that of the wild type (pigmented spores)
and it appeared that low of pigment probably has deranged certam metabobe
processes leading to spore germinatwon  The pigmented spores of € falom
{wild type) were found to be more sensitive to the deleterious effect of ultravio-
ket light at 2537 A wave length when wsed as a source of jrraduation with
ood s glam filter whereas 1n the case of mutant (non-pigmented spora) the
germmation was unaffected.  The mutant spores without pigment appear o
be useful matenal for further nvestigaton of mdation cffect particularly bt
respect of pigment protectron

Brochemrcal mutants of € feleatiow wmduced by means of irradmtion
with radisactive otope of phosphorms (P¥) m growth phase shosred defic-
ency for certain vitamms, ¢ ¢ p-aminobenzoic aad (PABA) biotin thramine,
biotin and cholme thismine and choline and certain amino acids. No corre
lavon however  appeared to cxnst between the nature of deficiency and the
morphological characters as mutant deficient 1n beotln or thmine were either
dark type with spanc sporulations or typ cal Iight type having abundant
sporulations.

The blochamcal mutant deficient in PABA showed ahsolute deficsency
for the vitamm and was sensitive cven at as Jow a concentration of PABA x9
2X10~* pg /ml.  The optamum concentration of PABA required for growth
was found to be 5% 1077 ug /ml. Higher concentratroms of PABA, even upte
300 ug fml did not, however show any mhibitory effect  The mutant showed
Linear response m growth with the concentration of PABA rangmy from 2x 10
10 4x 10~ 4g /ml. and therefore, was found to be surtable test organism for
microbiclogical axay of PABA. The mutant was mauntained on artifical cuk
tare medium for a number of asexual generatons rangmg over & penod of
scvera] years without any wdication of r n. It abo maintained 15 charat
termtuics oven durmg pamage through the host, showing thereby that the motaat
1 qurts stable. A sutable medium for the porposs of mucrobiological assay
was developed.  Indications of suitalulity of a mutant of € falearwm deficcnt
m biotin  as test organnm for Incamay of this vitamm were also obtained.

The wikd type strun (cf244) wsed in these atudres was found to synther®
PABA in the cultural broth as was evident from the fact that the culture fltF
ate of 9-day old culture of the wikd type supported normal growth of the PABA
deficrent mutant. It o alio ndrated that biosynthesn of PABA nm;xhn@;
during the active growth phase of the organsm. The synthesh of PAR
by the wild type was qual tatively confirmed by paper chromatography (de
cending) and by utilamng the prmaple of competitrve inh bition wing 5
lamude which 15 an antmnetabol te of PABA. Since additton of mmmE'-wd"::e
in the mediom completely nh'bited the growth of both the mutsnt -ndw
wild type, it appesred that PABA, whether incorporated or synthesssed
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wplketely dlodged from its f Thrs mdscated th t the theased
PARA was analogous in structure to sulfanflamide, The quantitative eshma
tany of PABA were made by UV absorption  spectrophotometer and  the
resoliy obtained  confirmed the earler  md that the prod of
PABA was greater during the active growth phaso of the organam.  Isopropyl
alcohol was found to be & suitable sohvent for such studses,

The pathogenscaty te3ts of different ochermical mutants of € falarten
yielded mieresting results.  The mummnts defisent in PABA, blotn beotin and

choline, and th were non path on Tuga varkety  Co. 647
thowe definent m thiamine and certam  other unidentified growth factors
iocloding ammmo acids were partmlly path while 4 n

blotm, thixmme, and thumme and choline were as pathogenic as the wild
type.  These results show that lom of ability of an organnm to synthense part
calar metabolite docs not always result in low of pathogensaaty It was abo
observed that the mutants having dimilar deficencres do not abways show the
mme trend fn pathogenlaty  Since biochemical mutant, deficlent in PABA
was found 15 be completely avirulent on sugarcane varrety  Co. 647 and show
ed very restnicted growth on sugarcane yuice of the variety it indicated that
low of viralence m thu case was due to the non-availability of growth factor 1o
the host or 1 other words the hoet provided inzdequate nutntion.  Ths was
firther confirmed by mcorporating PABA in the host system through  roots
which renulted m partml 1 lon of pathogenicity both on sag; stalk
and lexves.  As re-molations from the artrfichally fufected canes yrelded eultures
which stfll required PABA for therr growth it was evadent that incresse 1 fts
Wukmmmu-mulzdmppkmmudmofPABAwumtducm
Tevertion to frototrophy but due to the svaflability of the growth factar m the
bost. Thhs supports Garber s hypothesis that adequate or madequate nutri-
ton available fn the host would determing whether the pathogen will be viro-
Jent or avirlent, subject to the inhibatary envranment bemg meffective (Gar-
ber 1956) Since the wild type produces good Infection on sugArcans vancty
Cﬂ.Gﬂhlhon&ntmb.ﬂerycnvmmcntdoqmcphymym}:inthchn
of pathogenicity of the C. felottem mutant.

Itbulhob:mchﬂvtdthu\mummﬂnnofcfdmddidﬂﬂm
bbtmnrthhmmc, were either avirulent oc were as virnlent as  the wild type.
n—“mbeliucmﬂndrﬂ'crmocmd}m-bﬂnymmﬂncm concentra
thoos of these vtamin as biotin and thunsme are reported to be  available
h‘“&"-"ﬂnejmne though m low concentrations.

Dialations made from natnrally red rot affected canes of different vanctiss
eollected from dufferent parts of the country showed lot of vanablity m mor
Phawmmwuabhd)mgmmhmmmtbcmhjmlnrdm
Deficency aalym of 21 iolates revealed that soven strazas were completely
d:i:nhbﬂtﬁl, three showed partial defioency for biotn, whereas the

g wers prototrophue. None of the mocphological charcters  was

-
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aoociated with ootin deficency  Pathogenicity teat of one of the blotm-
deficient strams on sugarcane varicty Go 647 showed that it was as wirokent
as the wild type. It was thus concloded that as botm B available m soger
cane juice, the host serves a suitable medium for selection, preservation and
multiplicaton of notin-deficient strains that might arue in nature as a remlt
of spontaneons mutaton. Mutaton m nature may arme in any direchon
meludmg the requurement for diiferent growth factors bat thar sclechon and
preservation depend upon the avmlab:hty of smtable growth conditons m the
host,

Experiment conducted to study the synergotic effect of mixed cultures,
deprcting deficiencles for PABA, thi and blotm, revealed that nons of
the large number of bmations of several noch 1 thowed any
growth on the minimal medium  unles elther onc of the two  componenty Ink
tated shght growth on its own or the growth factor emential for one of the two

P was made lable in the d The mutant defiaent m
PABA could be made to grow for two comsecutive gencrations, on the mmi-
mal medimm devord of PABA but in  amocation with the buotn-defident
mmtant by creating favourable growth conditons for the latter which coa-
firmed that syncrgwm between the two deficent coltures occurred provided
one was able to grow

It has been observed that maw sub-enlture from the mixed populabon of
two defickent mutants produced prototrophic enlture, 1.4., capable of growing
on the minmal medmm.  Isolations of single spore colonics fram the proto-
trophic culture yrelded auxotrophic strums indicating the formaton of a hetero-
karyon as a revolt of mnxed growth and disocuation of two nuck during the
formation of spores (conidia bewng unmucleate)

In an attempt to study the fimctionmg of parasexnal cycle m  the orga
num, large number of single-spore colomies were nolated from the mrxed popu-
htion of two deficrent mutants, and this vielded four tingle spore caltures capable
of growmg on the mi 1 med Thit has been attributed to the formation
of a heterozygous diplord nuclem as a reqult of funoa of two genotypically
different haploid nucles, one showmg defimency for PABA and the other for
iotm.  Further nngle spore solations yielded both haplowd (auwsotrophic)
and diploid (prototrophic) progeases thowing the unstability of dipload rruckns
being the abnormal mtroducton

Expermment conducted to study the effect of mured cultures o pathogent
ety showed that mixture of virulent, prototrophic and avirulent, deficient
strains produced greater mfe-tron than the ipdividual components on majocity
of the vanetiax of sugarcane tated vuch can be cxplained on the bass of
synergom, demonstrated o cutre In the experimenta reported above. L'jﬂ:
waase, mixture of two avirulent strains also produced greater mfecton than
individual components but when mmed moculum of two virnknt molates wat
wwed, the infection was, on the contrary gmcrl]lylomthlnlhltpmd""d
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by the ndindual components. Chances of such phenomena occurrmg
natare m red rot drease are abundant as spores from different strains, appeanng
dne to spontaneous mmutation, may easily get muxed up  particularly during
monsoon scason when water freely flows from one fleld to  another These
mechanbms, therefore, may explaln the evolution of new and more virulent
strams In nature wiuch came breakdown of important commercual sugarcane
vanetis renstant to red rot diseasc,

Ithubcenmndndndthnmducedmumu, partcularly thoss showing
1l in path i and defi for certawn growth factors, are  very
mcfulrmmhuoobfurthemﬂynfhcmpatbogmrclaumhlpmdiof:mdyhg
the pomible underlymg causes of variability that o respommble for creating
epiphytote conditbans In red rot dmscase.

Reresence

Garder E2 D 1936, A utitlon [nhibltin hypotbesls of pathogrniclty Amer X L, 9
pLASETS
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by the individual components. Chances of such phenomena occurring in
natmre m red rot disease are abundant as spores from different strains, -appearing
due to spontaneows mutaten  may easily get mixed up  partrcularly durng
monsoon scason when water freely flows from ooe Eeld to  another Thae
mechapnms, therefore, may explain the evolutwn of new and more  virulent
straint b nature which cause breakdown of important commercral sugarcane
varicties rantant to red rot doease

Ithabommnnhnindthatmduc:dmumnu, particularly those thowmg
i np and deficlency for certam growth facton, are very
u:cﬁﬂmrd:mohforthcnmiyofbmtpud}ogmmhmuhxpmdfurlmdyﬁlg
the possible mnderlymg cawses of vanability that s responaible for creating
cpmphytotie conditrons n red rot dmease.

Rxresexce

CGarler E. D 1356, A rutrition inhibitisa hypotben of patbogenichy 4dmesr Nat, 90
183194






MORPHOLOGY OF A HOVER FLY SYRPHUS BALTEATUSDE GEER*
(SYRPHIDAE CYOLORRHAPHA DIPTERAJt

J L. Navan!
Sewior Revvarch Fellew C.S.IR., Aliautry of Edwation,
Scheel of Futomolsgy St Jokn s College Agra.

In view of the fact that no comprchemrve morphological accomnt  has
been publabed 0o far oo any typical Indian Diptera, the praent work was
undertaken promarily to fill np that lacuna m addition to ennching  the exmt
fng fiterature on the mocphofogy and anatomy of Diptera wath specaal refer
ence to the family Syrphudac. Durmg the course of these mvestigatioms a
speoal attentfon has been pald to work out the structural detafls of the vanous
systerm and an effart has been made wherever possible 1o correlate thess with
ther fanctional aspects.  The hover fly  Syrpkas balisats De Geer was selocted
o accomnt of it availahility in ebundance during the sprng months n Agra,
sod approprute sz of 1ts body  Another factor that weighed 1n favour of

its sedectron, f 1ts great economme mmportance a8 & crom-pollinator of numerous
garden #od wild plents,

The text of the theas i divided into cleven chapters. Bendes the mam
volums I i the typed cript of the thesfs, & second volurne com-
prung the publohed work by the aathor on the morphology of some Dipters,

f submited.  The observations ou the morphology of Sypias belfeates De Geer
may be summarnsed as follows —

Orpens of suppert aud locometm —The head of Syrphus belteatur 15 hypogoa
them. The compound eyes ara holopuc fn the male and dichoptic in  the
female. The post occwpital, the temporal, the sab-ocular and the antennal
saler are the only lines of demarcations left on the canmum.  The fuatly mark
ed cocomal rulcws 5 abo represented.  The antenor surfuce of the head  caps
sk, boanded faterally by the compound cyes and ventrally by the oral fosa
represents the frons or the face of the fly  The sclerotned clypen b removed
wway from the head on to the anteror membranom surface of the basal part
of the proboscls. In the atnence of any complete nulcus, the whole
turice of the head idered a1 the oceplto-+postgenal Lhyp
complex, fu the centre of which Ges the greatly reduced foramen magnum,
The body of the tentorrum forms the ventral border of  the foramen magnum
22 the former s fined wath the head wall for some distance.  The component
Parts of the tentorium are the antenor tentorial, dorml tentonal and the
Posterior tentonal arms. The three segmented antenna n srstate. The

ILh 1

Contnbatian No. 117 from th Scheol of Entomology 54 Johm's Collegr, Agma.
T?ﬁh-mammw.&mwmdhm PD degrec ofth Aga
hverdty

1 Frexat addrow—8. G, T B Khalo Gollege, Devasgas, Delbi—3,
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arista is formed of three annul. The proboscn 1 formed by the dypem,
the labmun-ep pharynx and the labrum.  Tho 15 divided into three regiom—
the prommal bauproboscs, middle mediprobosens and  termmal distipro-
boscus,

The three thoracke segments form a composite structure, where the pro-
thorax has been greatly reduced,  the mesothorax extremely well developed,
while the metathorax n almost vestigml. The propleuron n divided fnto 1
anterior procpstemum and postersor proepmmeron by a plaral sulems, The
prmtl:mmnudhﬁnguuhadmmthcprmcmmn,ﬂ:cpmhmum and the
profureasternum,  Mesanotum 1 p of alin
The alinotum 1 diveded 1nto the prescutum, Lh:xmnmmdth:lcntdhm
The posinotum, a rectangular  vertical  sclerotised plate Les  beneath the
scutcllum sand bears wnternally the extremely well developed postenior mes-
thoracac phragma. The anterior mesothoracc phragms n & thm verneal
plate mdicated externally as the antccostal sulcns 1n front of the prescutum
The mesopleuron 15 complicated and s divided mto an anterror mesepsternom
and posteror mescprmeron by the pleural sulem,. Each of these portions B
further sub-divided 1nto a dorsal and a ventral area. The mesosternum s very
likely composed of portions of sternum, precoval brudge and parts of ephterma
The metasternum u represented by a vestgial transverse plate. The met>
pleuron though extremely reduced presents all the ementials of & typreal
plewron.  The metafurcasternum n a mmall sclente m between the metaconl
cavrties and the aren In front of it represents 2 part of the bassternem  and
precoxalia of the metathorax.

The appendages of the thorax are the three pains of kg, the mesotbors-
¢ finctional wings and the halteres for balancmg in fught. Each leg com-
PoS & coma, the trochanter  the femur  the tibla and the five sagmented
tarms, The fifth tarsomere or the pretamn bears a pair of claws, & patr of
pulvilli, a brmstle-like cmpodrum and the anguitractor

The costa antenar (CA)  the costa posterior (CP) the radius anteno®
(RA} the media (M) the cubitus (CU) and the znal (A) mdrelong*m'
dina! vems m the wing  the humeral (H) the proxumal radso-medal (PRM)
and the datal radio-medal (DRM) are the cross-veins. The whole wing st
face o drded mto s1x open and ux closed cells. The wmg 1 supported &t
the base by three axillarres. Tbchﬂlmudm:ﬂydhidcdinmtbrmﬂ“’v
the basl scabellum, & narrow clongated pedice] and & drstal swollen eapiteh

Tum.

iz both male and female:

d4

The abd n by ten
The fist five abdomual segments are smular in the two sexex Scgmen!d
6-10 Lie curved ventro-anterorly m the male and form & substututonal orpos
tor i the female. Six pams of abdominal spiracles be m the pleural me™
branes from the second to the seventh abdommal segments.
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Thirteen mmncles are nsocated with thie  probosess  four of which are
extrmsie. Eah antenna, has two mtnanc and two extnnsic miscles  Pro-
thoraoe muscles include the domals, the lateral and the venteals  The rmde-
rect wing muscles inelode sx pun of domal longitudinal bundles  two laterad
oblique dorsal muscles, two tergosternal muscles and two logal rematons of
the cora  durect wang muscles are those of the asiliarres and the epipleuntes
Muscles of the coxa and the fntrmsic leg muncles are duscrred separatety Meta
thorucke muwculature s greatly reduced.  Abdominal mucles comprise the
docso-longltudinal, 1 ¢ veniral longitudinal and the kieral mincles.  Spira
cular and genital omuclay  are separately mentioned.

Dageriies gymtem—1In a By measurmg about 8 4 mm in length  the alimen
tary canal o about 17 73 mm. The mud-gut » the longest region of the alunen
try canal. The foregut u the shortest and narrowest part compenmg the
pharynx, the ossophagms and the crop  The mud watin s dnwded mto
anterior and posteror luntn, The former o the stmught tube and the Latter Les
coled up The nwdi® are whuent and the regenerauve cells are wmgly seatteresd
Eoth mere- and holocnine secrchons are recognned.  The troe pentrophuc
membeane 5 abwent, the thick striated epathelnl border well recm 10 provade
the protective covermg 1o the epithebum  The pylonc valve n poorly deve
loped.  The bind gut = demarcated nto an anterior coded part, the rectal fac
and the binder hghly muscular tubufar rectum.  The rectal sac bean four
Promment rectal papillac which are marked externally as oval dnes.

Ciralatery sritem end assocrated fisswes—The  duphragm and four pay of
ahiry muscles support 1he heart. The heart 3 five chambered and dntnet
five pakrs of ety are recognised.  The long thin walled aorta extends from the
battenoe part of the fint abddomunal segment 1o the baves of the anteanse  The
%ot forom & small aoruc funnel domal 1o the oocophagus and termuates at
the base of the antennac formmg o antennal pulsatmg osgan.

Earetery ostem—~Two pun of long skender  malprghuan tubsles  are
pretent. On clther nde members of a parr unite to form a common tube before
openmg mio the alimentary canal at the junction of the mud-gut with the hind
gul. Hitologically the malpighean tubule shows no doonet pentoneal coar
mnd even the ungle layer of strated fbves below 1, s abio lackmg A mgle
hftrofnmudcpsmdn!cdbumppondon-hmnmrmm

Orgaxs of respr atun—Eaght paun of spsracies both m the male and the
female befp in the commmmication of the tracheal patem with the  exterior
“°°{‘hﬂepﬂhmpmnbcthmucrp{ndumd the remauning tix abdo-
mmal, being present on the second 10 the seventh abdomunal segments  Bpira
‘h‘mdinduunmﬂncetypaonlhcbnmo(dgdng mechannm  { the
m‘mmlctpmduo{nmthumph type () the posteror thoracic
*hiracles of # complex nature and (i) the abdominal pirackes with & lever
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The dormal scgmental trachea opens into & rather wide tube, the doml
longrtudmal trunk in each segment, Stx dosal tracheal branchos supply the
dorral longitudinal half of the abdemen up to the fifth segment.  In both mak
and female the sixth and the seventh abd: | scg are supplied by doml
tracheae of the respective The ining terminal seg are
supplied by the branches from the Interal longitndinal trunk, The two darsal
longitudinal trunks are foined to one another m the abdomen by five and sax
dorsal commissures m the male and the female respectively

The veatral longitudinal half of the abd 1 supplred by seven ventral
tracheac in the female, while in the male are present, In addibon  two accen-
ory ventral tracheae. No ventral commussure 1 formed in  the abdomen, The
tracheac supplymg the viscera arse  both from the lateral and the dormal long-
tudmal tnmks. Both tho lateral and the dorsal longitudmal trunks form series
of inter connecting ar-saca m the thorax.

A pair of cervical trachcae—the antenor continusthons of the parenteric
sacs (formed by the dorsal longitudmal trunks) cnter the head and form exten
sve air-sacs occupymg the space between the walls of the head capsule and
the internal structures.

Nervous gystom—The central nervous system 13 constituted by the cephalic
nervouws man the thoramco-abd 1 plex and the abd ! gangla.
‘The supra-ocsophageal ganglion or the brain proper lacks any external mani-
faxtation of ity proto- deuto- and tritocerebeal partr.  The antero-doreal part

of the brain grves rise laterally to well developed optic Jober, The thorackeo-
bdominal it plex 1 the fimon product of the three thoracc gan

glu.l.udth:ﬁnt hd: 1 i Two vaible abdominal gangla i the
abdomen represent the third abdaminal nerve centre and the fourth  com-
potite abdommal ganglion, roypectively

A detalled hatologreal structure of the proto- deuto- and the tritocerebeal
regsons of the beam  the sub-oesophageal ganglion and the optic lobe s descrk

bed. Thoracico-abd ! gangl plex supplies nerves to  the mus-
cles of the thorax, the legs, the wings the halteres and the first reduced abdo-
minal segment. The fourth > b ! ganghbon supplecs perves

to the 4-10 abdommal scgments.

Reprodwctize  gystem—Sexes are separate with distinet sexnal dimorphism.
The reproductive system compres a par of testes, @ parr of teytcular ducts
or vam deferentin & par of accewory glands, an unpawed croulatory dust
and the external gemtala, Each test corresponds to a snglo sperm  tubs
which 1 filled with the matoring male genm cells at different stages of  thee

P The vam deferentia are ima sheath  The
doctus cjacnlatorres forms a pr jaculatory sac m the nunth abdorminal
scgment,  Tubular  off-white accemory glands pour thew :ccmdomby;l"k

rate ducty mto the anterior part of the cjaculatory duct. The complex
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gealtalia is constituted manly by the structural modifications of the nmth abdo-
mual segment.  The phallic and periphallic organs are elaborately duscassed.

The reproductrve organs of the female include a par of ovanes 2 par
of gmall Iateral owiducts, a smgle medn commeon oviduct posteriarly openmg
mio the geytal chamber  a pair of recewory glands  three spermathecac and
the external genitaha, 3545  polytrophic egg tubes or the ovanola cons-
ttute & nngle ovary  The median ovidoct 1 demarcated postasorly from the
gewital chamber by the opcnuing of the spermathecal ducts at the function of
the former with the latter Two spermathecal ducts unite to form 2 common
spermathecal duct and the thrrd has i own independent duct,  Accessory glands
are narrow  tobular structires, opening into the genital chamber at its latero-
snterfor walls, The nxth to the tenth abdomnal segment  coastitutes a
substrtutional ovipoustor”
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ON SPIROCERCA LUPI (RUD (809) CHITWQOD 1933
N EQUUS ASLNUS*

J G Kawaxaom B P Pavor
Depertment of Pasasitelagy U P Collegs of Vet. S¢ & 4 H., Vathara,

In the couns of an mvestigation mto the aortic knons 1 Sgoes aumr
developmy stages of this nematode  eardker reported by Pande o of (1961)
were collected from the ch wt nodules d m ten of the twenty
aght donkeys avaiable for examunatwn while the thirtten  ponres, avallable
Sor study afier sutopry  wre free from thiv miechon

The youngeat form (Figr. 1 & 2) collected mn the procem of invadmng the
fatmal lming, meansred 4 67 mm. 1n length and 0-17 mm. 1 masimon wdth
with the boccal aapsake 0-038 mm. deep the nerve ning at 014 mm. dntance
from the anterlor end  aatenor region of the otsophagus measurmyg §-24 mm,
snd #3 posterioe part of 1-27 mm. fn length  and the tad 07 mm. Jong with
s tp provaded with s paplilac. Ths suage approamated, m it form, the
third stage larva recovered by Gupta (1961) from the lver of & dog  Tha
other stages were the fonrth and fifth stage § k One of the sp to
devefop tnto & female meatured 2504 mm. m kength and 057 mm. in maximum
width with the buceal capsule 007 mm  deep nerve rmg at 0-36 mm. do-
tance fom the antenor end, anteror part of the ocsophagm measuring 0-53 mm.
with the posterior part 302 mm. long vulva (situated anterior to the junction
of the omophagws and intesting) 3t 334 ;mm. dstance from the antenoe end
wd il 17 mm. long A similardy developed male mestured 1892 mm.
i keagth and 1.5] mm_ bn Its sazmoum width  with buccal caprule 007 mm.
decp nerve g sityated at & dstance of 031 mm. from the antenor end  anter
hmﬂlb:uuophlgmoﬁﬂmm.bngmdmpmmpanzm mm. bong
R 013 mm. long and welkdeveloped spicules 2 39 mm. and 0% mm.
kength The nodules, pracat mostly on the mtamal coat, vamed m sae from
Peaaced o nearly one tnch m dmeter of which one bad & promunently
Wﬂnﬁmmdmpmmdlmrd:hldvmuudmh The bswom,
of nearly light grey m colowr  weee m some cases dark brownsh to blacksh

il openings through which the posterior regrons of the worm were  vusible
(F5 3 thowed the aatenor part lying decp mto  the sortc timme. In adde
tion to the nodulated character the Ioons abo cxhiluted tracts kit by waa
derny parauiey

© Four aenes of stained sectiom of the characterstic podales were  studied
wecm the nature and extent of the darsge camed by these stages.  Patho-

AR
Pt of Theds approved o the wwerd of DLV Bc. degree of Agra Unjreruty (1963 o
JCK. tader the smpervisdon of 8PP
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logical changes, involving all the threo Iayens  were most marked 1n the medal
and adventitial coatr. The worm, wnmlly located m tho tunica media, had
caued a comparatively greater damage 1n the outer mast coat.  The changs,
m the intimal coat and particularly In the vichity of the parasite, revealed s
marked thickening and 2 dag tion of the endothelnl lining An mfi-
traton with cellular elements particularly numerow costoptub and some hm-
phocytes with a few red blood cells was noticed.  The previows tunnch, coo-
nected with the nodular  cavity were aalafied (Fig 4) In the medial ooat,
spaces around the pararite contrmed extravasated blood. The ccllubar
elements, mastly cosinophils and lymphocytes  with mames of necrotic debes,
were voible. Majorrty of the red blood-cells had taken & brownbh pigmenr
tation. Necross, in initial stages was apparent ou the periphery of such can-
ties  Bendes, m the nerghbourhood of such spots & generalmed  wnfiltration
with reactionary cells particularly  costnophils, lymphocytes and few of mac
rophages was evident. A few fibroblasts had also  appeared.  Extryufre
hacmorrhage particularly In between the hundles of elastre fibres was revealed,
the affected fibres appearing widely separated (Fig 5) A yellow pigments-
tion innde the celb and ther intercellular spaces and Invariably seen 1n the
vramity of the worm, was lexs marked than that seen m case of onchocoreal
Jaiom reported chewhere.  Calafied festure of some  of these tunneks, in thn
coat, was sho obwerved. Occurring near the junction of the medial and
adventitial coats  numerows cosimophils had formed a continuows belt (Fig 6)
In conseqoence of a heavy infiltration  from resctionary cells particularly with
eomnophih and lymphocytes, the tunfca adventitia had apparently lost ity
normal structure,  The blood wezrch were moderately thickened and congoyted
Fig 7)
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Figr 1 & 2 (Camera lucida dexw
Fig 1 Anterior end of the youngert Jurenlle. e

P2 Poacrier end of the mene wl1h six pardliac © the tip of il
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Fig 3. Photograph of poctioa of satem 1 licing of morta sh  mg the characteristic nodulet
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STUDIES ON THE AQTION OF DRUGS ON MICRO-ORGANISMS
(ESCHERJCHIA COL! AND SACCHAROMITES CERE! ISIAE)

Rajexonra haomea Nioawt
Natowa! Swpar Tnstitzts Kanpar

The problem of the acton of drugs and antibwotics on micro-organisms
rauling in either mutated or adapted strams has agumed & major  mmpor
tance in the field of mdustal fer th Brochemlstry and duch
When 2 drug » added in the medim of & micro-organism, ity growth shows
a different pattern of the curve than the growth m drug free mednum, e the
slope of the growth curve falls with the Increase of drug concentranoa Ul
mxttcly &t a certan concentration there o no growth. This concentration i
ealled the lethal dose of o micro-otganmm, If a consmnt popolstion of &
mxcro-organmm n pasaged by sub-culturmg through the roed um contalning
incrmmgqmnum:ofﬂzcdmg a renstent culture b developed  which can
mwhighcmnccnmdomuﬁhzdmgfummmml:mnldmTbn
fesfitant culture shows different pattorn than tho parent culture In  the
praent thals an ottempt bas been made to study the few  propert es of the
restant strun and the stability of the rastance thus developed with the unin
vatgated drugs and their mode of acton has been correlated with the ensting

Part 1 of that thean deals with the studics on the actwn of drugs (styko-
mycln, viomyem and oleandonrycin) oa Esck. coli

(2) Gromtt If & mk gan: 1 allowed to grow m
lmndlnmmntﬁnhxgmbkduldcmthrp:ttcmofgmwd\uchanm Thus
&chncuuuflbemthoszﬂ.ubmduthcla:muhtyhmydn and vio-
WdebubteufnUswudbymthdnwingdunmp}ﬂuctpumﬂyﬁOm‘hmm
tme xod noticing the torbidity developed with the Spekker absorptiometer
Kir  (Average volodlty coefbaent) M.GT  (Mean generation tune) and
1 ¢ (slope of the growth eurve) have been calculated to chamcterse the
:fwm Av a result of the action of drugs the Ky and tan 8 fail snd
&;G«Tﬁ!mwhcnmmpnmdﬂlhthcmdpmt culture m drug

oeduwm, The tnhibon B thus @ fanction of drug concentraton.

M-mhdmmgdnpumtudmmghtheinmnsm
:xﬂﬁ“lbmo(dmdmlmtaﬂmrcudndopqi. Stylomrycn resstant
tare shown ightly lower values of Kyyn M.GT snd tan 8 i drug free
mndhnnh 23 well a1 in medim containmg  sublethal doses of the drug  therefore,
k. \-lhunppuxmbemd.cpcndcutnfdrugmntcnmﬂmn. The values of
M MGT audtm 8 Bl to the extent of 50 In viomycin revstant cultare

ABNract of the them sobmitsed to the Agra Unlrenlty for The degres of Docior of Pl
T)mc.udchm_wm Rescarch Laboratory (Matertak) Kanpur
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If this rest culture u suffi ty pasaged through the drug free
medum the values of K;  M.GT and tan # approach towards those of the
parent culture m drug free medlum and so 1t sppeans that the trammg n belng
last.  These values show that the stability of the training s quite high m ax
of viomyem 1.6 even after 60 pasages through the drug free medium, the cuk-
ture did not return to the normal.

On plating the trawned (reastant) colture and companng the sme o
colonies by the resntant cultare and the normal culture, it s observed that the
colonies arxe of the tramed colture » sufficrently small, although no data could
be reported about tho behaviour in the present thews,

(b) Resprratory studier—Warburg respiromcters have been osed for this
study  The direct method described by Umbrert e of! of estimating oxygea

ption and carbondioxide evolution has bern used. It m  observed
that both are depressed by the action of sublethal concentranons of viomyrm
and styloamyan on  the parent culture, The reaistant culture to these drugpt
also shows depremon in oxygen ption  and carbondioxide cvolutoa
when compared to the parent culture in drug free med um.  If the sublcthal
doses are supplemented m the medium the rate of oxygen absorption and cr
bond oxide evolution 1 accelerated than the trained culture in drug free medi
um. Thu behaviour shows that a3 & reqult of traning the organism acquires
a property of treating the drug as its cmential metabol te.  This behaviour B
abo obnerved by the reversed atrama.

(c) Exgpwmatic stedier—The actvity of camlase, glucosedehydrogenas,
glutamc acad decarboxylase and pyruvic ackd decarboxylase as well as ackd
production and pH fall by the renstant and normal culture have been studmd.

The catalase actity has been ostmated directly by tiration of hydre-
genperoxde by EMnO,  The training to stylomycmn produces no effect m
the catatase actmity of Bick. colt.  The catalase activity 13 very high n vioowyeln
remtant culture, when compared to the paremt culture, If the ressant
culture to viomycmn 1 pasaged through the drug free medium the camal®
actvity tries to return to the normal showing that the trainmg b graduslly
being lost by pamagmg through the drug free medium,

Glueome dehydrogenase actvity has been estimated by Thumberg tech
nique? by nonicng the reduction of the colour of methylene hlze with the Klett's
photoclectric colormneter  The glucose  dehydrogensse actvty m &% of
viomycin resstant culture 1 the mme a3 that of the parent culture, butlt alk
in case of stylomycin reshtant cultures.

Glutamic acsd decarboylase activity has been estimated Ly Warbed
respirometers as deseribed by Umbreit of alt The activity fals in stylomy®
oleandomyan and viomyein rantant culture as compared to the .m::sh
the parent culture,  The fall s more (approximately 30 o} n womyda
tant culture.
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The pyruvic acld decarboxylase activity has been atimated wmg Vvar
burg reprometers as described by Umbrest & alf This activity  falls 1n
ylotryeln, aleand and ¥ rostant cultures  vhen compared
to the parent culture, Thrs fall i more In viomymn renstant culture.,

The pH fall has been determined on 2 pH meter and the acidity developed
 titrated by 0-01N NaOH. The fall m pH and acdd productioa m casc of
stylomyem rawtant culture i nearly the same as that of the parent culture.
Bat the 61l m pH and acid production o kg 1n case of viemyen rostant
culture than the parent culture.

(d) Stadier ex RANA. DNA end Protem precipstaima—RNA has been an-
mated by Orcinol reagent® and DN\A by Diphenylamme reagent® method,
in the cell free extruct from parent culture and resistant cultures to stylomy
an and viomyem. DNA » kn i stylomycin restant culture and RNA 1
iayem resstant culture,

The protem precip has been fallowed by noucmg the turbudity
developed m tho protein by the addition of the drug €-1% proten from
the cell free extracts of normal culture was treated wath the varymg concentra
bons of sylooryem and viamychn and the concentratson  where  maxbmum
preapitanon occurred noted by notwing the turbudity on Spekker absorptuo-
mcter  In the mme way the precip tation war effected by stylomyem m ecll
frec extrach from stylomyen restant culture and by viomyen o cell free
extracts of viomycin rewstant culture It m observed that =3 2 reyalt of train
mg the precpitation values of protens are woreased s protein  from the
trained cells require more drog to preapitate the total protein  than the pro-
tem from the parent culture. Thss behaviour supports the view that on
walnmg some adap ymes are developed which can tolerate  higher
Coacentrations of the drug

() Electraph sdier—El b studies on the cell free ex
mﬁ“mpﬁmtmlmmddmmmtnﬂtmuwnyhm)unmdvhnynn
htve been carned on the Telina Electrophoreus apparatus model 384 (Perkm
Elmer Corporation U.8A.) The ronic mobilis of the components from the
tralacd cnltures are difftrent than the parent culture.

() Avtegomimg fect of mzs scds—The antagonsmg effect of vanous
Ao asds on the parent culture m p of yublethal conc of
the drugy have been studied.  No. amino acud could be proved as antagonmung
"t on the proposed drugs.

Th:mmhdnnmhnbemgmnmmofmmmo

mg‘ﬂhmm:uiwmmcm}ynmmaaadthu VO SOmE  reXpoasc
m'-\l:rcvunlofthetrﬂm.ng. a

Part I of this Thesn deals with tho stadscs on the acton of drugs on
Yeast (Saccherempces cerevision)
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() Gleces Assmlatisn—Intra and extra ccllular  carbohydrates of
yeast proliferating in the medium contammg  cerfak and gentan violet have
been determmed by the method of Faks.” Both mtma and extra cellular car
bohydrates show fall with merease of drug-concentration when compared with
the normal culture,

As a result of trammg to gentian violet and platmg of this calture, two
types of colonues develop. The colonies which appeared first are called pn-
mlrylndthwcwhmblppumdlﬁ:rfourorﬁwday:o“ncub-ﬁonupmpam

¢ The dary colanics show lem mira and
umccﬂnkrmrbohydntu'.band:emmarymbmu.

(b) Pyravs acd decarbexplam actoiy—It has been cstrmated in the cell
free extracts from the normal culture  primary colonses and secondary coloass
wing  Warburg rapoometers as described by Umbmt o a4 The pyranc
acid actmty i nearly the same 1n pnmary  and sccondary cobonics but thh
actmty i Jeus when compared with the parent culture of yeast.

(c) Stadies s RNA of yessi—When yenst celb are grown in proenc
of cerfak the RNA values incremse dunng the period of lag phasc and this in-
crease is more with merease of cerfak concentration.  Finally the RNA content
falls and the fall is more with the increase of cerfak concentration. During the
lag phasc the cell divmon 1 stopped and by the addition of cerfak the lig
penod is enhanced  therefare, for further growth more RNA has to be synthe-
sized, Therefore, m ause of higher cerfak concentrat:on more RNA ha to
be syntheuzed for further growth.

Rermrmars

| Umbrdt, WW Buris, RH & Suuffer ] F “Moometric techniques” Bogos Pubdi-
shing Co., Minnespohs, 15 p. 28
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6. DHd
7 Falm, FW 1931 J Bl Chem. 193 113
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KINETIC STUDY OF THE OXIDATION OF ALDEHYDES
KETONES AND OTHER RELATED COMPOUNDS B
PERSULPHATE 1ON*

Karasa Craxpaa KHULBE
Chemistry Departreext Th D § B Geort. Collgr A Tal.

The present work deals with a systematic kinetic study of the Ag
catalyzed oxidation of some aliphatic ketones  of aliphatic aldchydes and of
o—propy| aleohol by potanium  pervulphate in ag me Uum.  Daring
recent yean the kinetic study of oxddation of different orgaic  compounds by
persulphate fon has been carried out by a number of workens, but the Ag”
Gtahysed reactions have not been 1ovestigated systemat'cally My alm of the
present study hay been to flnd out whether the oddation of these mmple keto-
nes, aldehydes and aleohols follow & sumilar type of behaviour or not and to
Investrgate the nature of the oudanon product formed in each case.

The reulus obtained 1n the Ag catalysed ovida son of acetone methyl-
ethyl ketone, dicthyl ketone, methyln propyl ketone and of methyluso-
Propyl ketone by K,3,0, may be sammarised as follows —

@) The uncatalysed reaction 1 very dow  but the Ag catalyved reac
tion has a measursble rate at 35 G, the over—all order of the
sulver catalysed reactron has been found to be one, it belng unimo-
lceular with respect o K, S O, and zero arder with respett to ketone.
The rate §s hoearly related to the AgNO, concentration. However
the unimolecular constant generally decreases slightly with time 1n
any wdividual run which has been traced by me doe to the increase
in fenic strength ws the reaction proceeds, At constant omic
trength the unimolecular rate comtant docs pot decreass with
time,

(B) The reacton In each cxse exhibaty a negative salt effect of tho
peunary exponentml type.

() The rate ia fornd to be atmast independent of H jop concentra
tion, while Na and K jon1 have specific wnhibitory effect, the
effect of potassrum ion being greater than that of sodium lons.

() The ratc comstant decreases a3 ve pais ea from acetone to higher
members of this hamologoos serres

The mean value of rat ure cocficlent, coergy of

w"""n f;:r{nency factor and umo;;y of activation for cach reactson Are

Wmdmwmhmmmmumqfumm of Docter of Philosophy
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In the case of Ag* catalysed oxdation of aldehydes by pervulphate lon,
it was found by me that the results 1n the case of formaldehyde omdation are
rather ermatic and reproducible results could only be obtuned with the same
stock roludon. However the reaction in this case, as well as 1n tho case of
acetaldehyde and propionaldehyde was found to be unimolecular being
finst order with respect to potasnum persulphate and almost zero order with
respect to the aldehyde. The uncatalysed reaction in this case v also very
slow about 1/10th reaction talang place in 6 hours at 45 C mn the case of
formaldehyde oxdation. The mte for the Ag catalysed reaction h, here
agatn, lincarly related to the sltver nitrate concentraton  In the caso of
formaldehydc reachon the rate constant is found to mereasc with  an in-
crease 1n the mtial ation of p P 1pt while it decres-
se3 with an increase 1n HCHO concentration  The salt effect in each caw
is negative the exact nature of this negatve salt effect could not be deter
mined in the caso of HOHO reaction but in the case of GH,CHO and
C,H,CHO reacton thiy negative salt effect u found to be of primary expo-
nential type. The rate for QH,CHO reaction 11 found to be much higher
than that of HOHO or CH,QHO reaction. In the case of (H,CHO and
G,H,CHO reactlon there o an induction penod, mn the former case at high
salt concentration while m the latter reacton at high concentratson of
proplonaldchyde

The uncatalysed andation of lso-propyl aleohol by potassium persul
phate was invastigated both in pon-buffered medrum and 1 buffered mediom
at a pH of 736 It was found that although the reaction is ummolecular
bat the rate comtant value Increases with an ncrease in potassium persul
phate concentration and afier a certain concentration of potamum perub
phate it b appraxt 1 The beh of this reaction
fssimilar to that found by Lewitt and Mahnowski! for this ancatalysed resc
tion 1n the buffered mediom.  But in the case of Ag* catalysed reaction the
rate constant was found to decrease with an narease in potasnum persulphate
concentration and this decrease became very small at gher concentration
of potamfum persulphate.  Further 1t was foand by me that the rate constant
decreased with time 1n amy particolar run which has been shown by me due
to the Increase 1n H 10n cancentration as  the reaction proceeds and not dac
to the SO, s suggosted earher by Levitt? for such reactions The rate
constant both for the uncatalysed as well a1 for the Ag catalysed reacton
was fourd to increase with mcresss 1n aleohol concentration aud beeame
constant after a ccrtain alcohol concentranon. The same result was observed
in the case of uncatalysed reaction by Levitt and Malimowki® The salt
effect for the Ag- catalysed reactson was found by me to be negatve and of
the primary exponential type  Levitt and Malinowakd (loc. cit) bave pro-
posed 2 hanism for this lysed resction wheran they first
the beterocyelic dimoantion of $,0, lon into SO, and a molecule of sulphur
tetroxide (SO,) as the pnmary peocess and this §O, radical was then suppo-
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sed to attack the alechol molecule to form the intermediate complex which
then decomposes 1o gave the reaction product. In the later study they
roggested & modificaton  namely the formation of intermediate complex
between alcohol and sulphur tetroxide radical without supponmg a prior
dimociation of 3,0, lon. Thh mechanism has been very recently enticized
by Ball, Crutchfield and Edwards® who have supposed the decompontion of
5,0, {on tato two sulphate radical fons (SO,) as the prnimary proc-s and
the SO, radical wn s wupposed to act ax the oxidy ng speaies attacking
the akohol malecule fn the subtequent stepy.  However my  vork 15 ma nly
cancerned with the Ax- catalysed resction and as tuch obviowsly a different
mechanim will be operative,

1 have holated the axidatlon product in each care and have applied
tpot tots for the deteetdon of the differcat oxidatlon products  This Investl
pation showed the presence of following omdation produets in the different
reactions,

Acetone — Persulphate reaction —Acetic acid and formic
add.
CHethyl ketona — _formle, acetic  and
propienic aclds.
Drethyl ketone  — n —acetle  and  proplonlc
ackds.
CH,n-pro. —_ " " —formuc acensc, proplonk
ketone and butyric sads.
CHybso-pro. —- " " ~farmic, acete, proploaic
ketone and butyric acde
Formaldelvyde — " —formic ackd
Acetaldechyde — —acetic add.
Proplomaldehyde  — —propionic add.
Iropro sleohol " —scetone.

Thus it 1s seen that in the case of ketoney, carbovyhic acids with lesser
Do, of cathon atoms are formed, while In the case of aldehyder carboxylic

ﬁﬁlhthenm:nnmbc of carbon atorm i fonnd which b the general

Tho present study enables me to conclnde that the Ag- catalysed oxida
ton of ketomes aklchydes and Iso-propyl akeohol by persulphate on mvestd
£ated by me follow a similar behzviour 23 stated above and which i also
cridenced by the compiied data of the following table.
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Tamie |
Red x colar M E : of | F A Enl AB‘td
uctant fean ¢ m, nergy req ency
1 mol™ coefl P actvation | factar Litre .cm-
b mole et | LSU
Eetont — K330, — 0@M  AfNOy  — 00003M
Acetone 3312 188 12 66 2239104 - 13
Ethylmethyl ketone 2 845 100 1285 SOIXIM -~V
Di-cthyl ketone 2 B 1902 130+ 4010XIH -3 &
Metbylo-pro. ketoae 2 751 194 1334 629X 358
Methy lso-pro  Letonc 261 188 1275 23xI0t  -%7
AMehyde — K30, = 0013
Formaldehyde
(Ag\Oy—0 (002 M) ~7 321 199 102 1 118x108 —353
Acctaldsyds
(AgNO;—0 0001 AD) 71 798 221 449 1%07x108  -2989
Proplonzldekyde
(AZNO2—0 001 AT) 433 186 1186 197xIN -3B89
Aleohal  — K %0, — 0023  AgNGy — 00004 Af
Tr-propy! akobol T 433 215 51 93Uy 312

Vete—The value of (he s conetant tabuleted  bove act thom obtalned by dheiding B¢
becrved rare constant by the concentration of sfhwT oitrade
Since the rate in each cn ¢ has been shown to be linearly related to sliver
nitrate concentration we may rrte —

ax

dt -kr cAg ('S,O, -ch,O
where k b the experimentally measured rate copstant and Iy equal to the
product of the absolute rate conttant k and the AgNO, concentratloa.

The above data clearly show that the rate constant for the oxidanon of
ketones olightly goes down as we go up the homologom senies but 18 of the
same order while the rate constant for fo-maldehyde and acetaldehyde odd
ton Is much higher but for propionaldehyde only slightly more than that fo7
acctane while the constant for 1so-propyl aleohol oxidation w mofe oo
doubled than that for scetone oxdation, 1lowever one thing i remarkable
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that all these reactions have energy of activation of the same order rangng
from 11 86 to 14 3! Kcals, mole 2 Further more the entropy of actvatlon
for each reactioa b negative and ranges from —29%3E U to —3873E. U
These facts together with the dmilar nature of these reactions lead me to
the concluslon that these reactions follow a common general mechanim,
Taking into account the general features of these reactions the most plannble
mechanbm seems to be

e
————— §0, 450
5,0, +Ag . W +50 +Ag M
rapid
§0, +H,0———+ H50, +-OH (Y}
apd
OHtAg Ag +OH* (i)
rapd
OH+*+R ———— +H 4Joudation product (iv}
and ako
rapid
80, +R HSO, +oxdaton product ]
where R & the reductant. The above h for the unimal

harity of the reaction with respect to 5,0,  the lincar dependence of the rate
on Ax and Independencs of the rate of the coacentration of the redactant.
Fuorther the negative mlt effect of the primary exponental typs i accounted
for  This mechaniom 1t may be ponted out = on the koo of the general
Eﬂm&m propased by Snvastava and Ghosh? for the Ag catalysed reac
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BTUDIES ON THE VEGETATIVE GROWTH AND DEVELOPMENT
OF MALE AND FEMALE, GAMETOPHYTE IN AONLA
(EMBLICA OFFICINALIS GAERTN.}
P N Bajrat

Geot, Agrinlinral Collegs Kempur
Aonls (Emblca eficrasler Gaertn.) which was till recently known =
Phyllectky; emblica belongs to the family Euphorbiaceae, sub-family Phyl
lantholdese, It u more popular m Uttar Pradesh and b largely culdvated
in the districts of Azamgarh, Pratapgarh, Varanasl and Bareilly  Aocala treex
bave abo been reported from Guba, Puerto Rico (Willlams and  Willums,
1951) Hawali (Neal, 1948)

Pillay and Xfahadeva (1958} are of tho opmion that the fruit 15 not
only a nich but also the cheapest source of wvitamin C. Itis valued as an
satheorbutlc and for troatment of digestive and other diserders. It 1 ono of
the constitnents of Triphala the well known general Indigenows medicine
for severn] diseases of the atomach and aye

Although the aoula fimit Iy of great economic importance and posseres
2 counderable nutritional value, no attcmpt has  boen made by the rescarch
workent to make even such basc fnformaton available as on lts growth,
Boral bio'ogy bearmg hatuts etc  Even in the western hembiphere it has
remained & horticnltural stepehfld for the last 60 years.

Before any Ipprovement programme 19 taken upom acala ft 1s neces-
ary to fll up thn gap in our knowlodgn which has stood In the way of increa
sed acreage and production of thh supreme frmt.  The prezent investigation
wat, therefore undertaken to bave a detuled nformution oo (=) growth
hablt, (b froit bud differontiation and (c) dsvelopment of male and female
Exmetophyte.

MATERIAL AND MrTHOD

Four aonln trees of the varicty Baoarsi of uniform age mxe and
vigour were selected for the present study  Thess tress are growing side by
Hde in the Botanial Garden Government Agricultural College, Kanpur
They were aboat 20 years old and had reccived & wofform treatment a3
Ferds mananng and frrigation froe the thme of thelr planting  Each tres
w1 divided Into four parts and obeervatlons were recorded on branches
mduting m these directions.

Enoprace of wem braaches

ot In&damdetu-mh:elhntoulnnmbaa{ucw-hom:mg’mglndiﬂ'ﬂ

M;:”ﬁ”dmnathnlmm,obsanﬂummmduim}yonwom
cad of each month, all the new shoots were counted and these obser

Yatiom were contmaed untll the cmergence of new sthoots comsed  The total

TRRPPET B pact of e theds mabxaltted 1o the Agra Unlversity for tho award of th
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number of shoots produced in the year was calculated by adding the number
of monthly shoots that emerged dur ng the scason.

Measurement of rew shools

The new vegetatrve thooty were tagged on each tree and  ther measure-
ment was recorded 1n cent meters durning the period from  April to Augmt in
the years 1960 and 1961 Thus a total of 40 branches were measured at
weekly 1atervals

Blosson but d ferentiatisn

Young bods soon after their appearance on the old branches were collec
ted at weckly intervaly during the persod cummencing from “78th Febroary
to 8th Apnil mn both the years 1960 and 1961 They were fixed and kilkd
in formalin wceto-aleohol (70%) to determune the time and duratioa of
blowom bud differentiation.

In 161 pistillate flowers were collected separately from the bud stage
to 3 days after anthesls for the siudy of megagametophyte.

These materials were dehydrated by tertiary butylalcohol method of
Jobamsen (1940) embedded 1n paralln wax and scctioned oa & rotary mx
rotome at 8 to 13 mlera  Soctions were st ed 1n Stfranin 0 and fast green,
crystal vialot and iron alom haematoxyl n The schedulo follawed way afte.
Maheshwan (1910)

VrorTaTIve STUuDITs
(8) Time of ewrperce of cegetative heels

The new vegetative shoots emerged as lateral growths on those branches
which had broken or whose ap ces had aborted 1n the previous growng
season  They began to emerge [ om the month of March after the leaf and
brznchlets shedd ng was completed.  The new shoots ards ng  n each month
were counted on tho t ces under observation and the data a.e presented in
Table 1

Tarre 1

Average moeber of cegetatioe shools emerging fom an anla tros in diffrrcat menthe,

No. of thoots and sv*rag* trmperaturr{  *C per month

AMarch April ’ My ! Juoe ‘ July
Year
:f Y r:?’ ‘::? lg?. T Yg{& Temp-
‘o] T T mp.
shoots " o LY =P hoots
—_
1960 6 307 | 15 | o | 4 | 420 | 11 | 406 | 1] 23
1961 7 s | v |01 | 4@ [as |16 |sm2| 3] B

The data in Table | show that the new Lranches appeared from le‘:_
to Juh but tl e maximum number of |ranches emerzed 1a the month



Jon., 1965) P N BAIPAT s Afals and Frmals Gomeisphrts in Avals 169

MMay in both tho year just after the Bowerlng was over  No vegetative shoots
appeared alter July and the number of shoots which emerged In July was
imigmficant,

(b} Esfranex grocotk of vagetalice shosls

With & vlew to find out the perlod of cessation of growth M scals
periodical measurements of new  branches were maken These measuremants
wero started from the lst and  2nd week of Apnl m the year 195) and 1961
respectively and  were contioued till the 2nd week of Awngust in both the
years. The data are presented In Figure 1

It is apparent from Figare ] that the vegetat ve growth contmued from
firnt week of Aprll to 2nd of August In the year 1960 whilen the year
1861 it lated between 12th Aprl to 8th Augut It x abo obvious
fom the figure that io bbth the years, the lneir growth of the
vegeiatire shoots was  very vigorous between April and 2nd week of
Jume and after that the extemsion growth slowed down and t completsly
cowred In Augmt Thus there was only one cycle of growth In
soola and the trees did mot make any vegetative growth afier Avgst
Ttwss abo observed that the apical growing points of most of the shoots
cither dried or aborted by the end of July and thus, thesc branches did not
make any linear growth next year but imtead new vegetative shoots
appeared from these mjnred portions laternlly

() Lasf fall ond emarpence of new broschists
Aonla, pot ouly begms to shed 1ts leaves but alo its branchlets from
Ist week of February and by the thurd week of March the tree ks qulte bare
of leaves and branchlets (Figure 7 Aand B) The proces of leaf fall is
ow in the begmning but In March st 2 very rapld In the month of
February slender branchlets emerged us knob lke buds by the side of the
laxt season s abacimed branchlets after 21 days of their abscrstioa (Figure
20) Bat on thiwe branches where the leaf and branchlets shedding was
completed by 19ih of March the new buds which developed 1nto
small branchlets appeared only 5 days after the absdmion of old
L“ﬁbk" Later these vegetanve buds flattened (Figure 2D)  Small
“_;!:d: appered on thase yount branchlets by the middle of March,
alacimon of branchlots and leaves is a pre-requusite for the app-
€aranco of blopoms on aonle trees

Brosmox Bop DorvErExTIATION
() Tame of blosors bud differoxtiatiom

w:;dm of floral mitiation has been determuned in ndany species of
mfr\:it trees but lew it known regarding the tme of frwt bud

dmm Ten ﬁﬂ;hlanh. Young aonla buds were, therefore, collected dunng
'ndpamodehd . 26th February to 8th April atweelly Intervals tostudy the tme
ofblomom bud differentiation. By 8th Apeil floral buds were visible
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on all the young slender branchlets all over the tree hence collection of buk
for the study of blomom bud differentiation was stopped.

The datn regardimg 1ts duration are presented in Table 2

Tascr 2
Duration of blossom bud diffirentiat sx 1n avnle

Dat af collection of ! N ol tarks Average temperxter
buh 1n 1960 Ne. of budy cxamined differentisted of th weekln
centigrade
F beuary 28 10 - 277
March 8 10 b4 m3
March 12 10 6 6
March 18 10 [ . w1
March 24 10 7 n1
March 31 10 10 n4
Apdle 10 10 12
Apdl 18 *vo buds were  vailable ns

It is clear from Table 2 that blorsom bud differentintion commenced
from 6th March and the buds continued to differentiate Il April 8 In the
year 1960 In the year 1961 alwo tho trend of blomsom bod differentiabon
was neardy nmllar to that of the last year  Thus March can be taken t
the perlod of blomom bud differcutiation in onla and it lasted for 32 dayt
During this period the aversge maximum temperature ranged between 27 7' 0
33-2°C
Loogitndinal sections of the buds collected on February 28, 199,
did not thow any mgn of differentiation of floral parts (Figure3) b the
anl of leaf primordin. However a proliferation of differentiated cell i
theaxil of leaf primordia was observed In the sections of buds eollested
on March 6 (Figare 4) These protuberances are the primordia of bract:
These bracts are caducous 1 nature and are rarely seen fn 8 87
developed mflorescence. Later on  at the lower end of the Jong
tudinal section & club shaped structure with two mdulations og it w3
scen (Figure5  Thus o the first Indication of blomem bud differeatiatin
and the undulatons are the initianons of perianth pnmordia (Figore )
Thus the floral bud anses as a club  thaped lu-ncturcmdlloncw"l!:?
buds are scen (Figure 5) covered with two bracts 1 the quf:n[Lbe
The central bud was flst to emerge and 3o is bigger than the rest ol
two which have yet to amume the club sbaped form. Dy thhﬂﬂ:ﬁg
vegetative buds had Rattened externally and attained a size of 0-6 ceat! o
Thus It tock G days for the young bud to futiate flower prmeordia
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reach thn advanced stage when the floral orgens started to differentiate.
Blogom bud differentiation followed vegrtative growth

All the finral buds In the leaf axil, however did not differentiate at
one time but showed different stages of diferentiation and development.
This the Soral differentiation in aonha was s continoons process.

() Ontagny of mals fomer

LS. of developmpg branchlets of varying sgex were cut to sindy ontogeay
of a male flower L. S of the male flower (Figure 6) shows the Initiation of
It whorl of the peranth kaves They ariso as Iateral outgrowths The
second whorl of perlanth ariscs after 3 or 4 days from the nde of the first
whor of perfanth (Figure 7)  Simultancowly the central mau differentiates
Into stameny (Figure 8) Thus the development of the floral parts n in
acropetal succemon. By thh time  the flocal buds appeared on the hranchlets
and conld be discened by the naked eye.

(€)  Afice-sparsgenesis axd Mals Gometoph

In a crom section the pre archesporial anther 13 8 homog man of
pa-eochymatons cells covered by an eprdermn (Figure 8)  The anther appears
four lobed fn crom section at an carly stage of development and a plate of
archerporial cells defferentiates in cach lobe distingunhed from the adjacent
colls by thelr Jarger size and large nuclel (Figure 10)

The mather wall consuty of epldermb  hypoderms one or two middle
layess and @ un nucleate tapatum (Figure 11) which encloses young micros
pore mother celb. The hypodermis as usnal forms the fibroas endothechum
(Figure 12 The microspore mother cells divide to form tetrads and by this time
th:mhld]ehymd}nmme.mmngp‘:Um gramns are armanged erther in a
tetrahedral or fsobilateral forms bat most eommon arrangement B the tetrahe
dﬂLAsmuud]etmd:mbrmud,thnmpermnnlm;hommmofdhmm-
wation When relesed from the tetrad the microspores are angular and uninne
Jeate x0d by this time the tapetum further degenarates. Becamse of the diin
tegration of the tapetam and surroundmg cells the pollen sac 1 only pestially
flied with pollen. At this stage exine and Intme are differentmated and the
Intoe soom becamens thick but the cxine remains thin. Later o, dus to the

d‘.D‘nﬁonofd:elq;-r-tmxwaﬂ: the four pollen sacs fuse to form two locull
(Flgure 13y There 1 no trace of any tapetal remans wheo the pollen
E‘Lﬂmm.chmmmy G is pleted prior to deh of
*ather and the pollen grama are shed m the two celled condition.
@) Migesporengoom end forals i,
Orale_The

which ovary 1 trilocular with two anatropom cvules m cach loenle
l]nqﬂhuﬁm the axile placentation into the ovarial cavity (Figure 14) In
hm’ﬁd‘ﬂn development of the ovule the nueellus protrudes out of

texuments and forms a beak with m knob (Figaro 15) As the
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ovule grows 1o size the benk alto grows and finally establshes contact with
the obturator and thus there 13 no true mrccopyle in the aonla as has been
reported 1n other memb.rs of this family

The ovary u enclosed 1n a ridged receptacle which i known as Cups-
le (Figure 14)

The nucellus b posed of compact p hy The outer inteJu-
ment 13 two layered except at the micropylar end where it is mamve and
the inner integument 1 threo layered (Figure 16) The cells of the imner

pid of the inner are filled with brown contents as reportsd
n Phlleatkas mnuri (Singh 1660)

Forals gametsphyte—On the day of anthens the megaspore mother eell
nearly lies at the approximate centre of the ovule (Figure 17A) in preparation
for drvision It gives nse to a row of four megaspores, the outer three of which
degenerate (Figure 17B) The chalaml megaspore enlarges and the Qeat nuclear
divition gives rse to two nuctel which move apart and a much larger vacuok
forms 1 the m d-portion of the cell (F gura 170)  Both daughter nuclel now
duivide to give a four nucleate cell (Figure 17D)  The nuclei are located in the
peripheral layer of cytop amm, two bzingat 1chend of theeell Each nu.lem
of the sac then undergoes the final drvaion to form  eght nuckd but very
rarely an cight nucleato stage 15 met with becaus the antipodals degencrafe
very carly ‘Therefore, only four or flve nucleate embryo sacs are wsnally
observed (Figure 17E)  Thuws a typical eight celled macrogametophyte &
formed which comusts of $ small aitipodal cells at the chalazal end, three
large cells the egg npparatus, at the m cropylar ¢1d and two polar nuclel st
or near the centre of the mc. Nuomeroos starch grains are present m tho
embryo sac

The egg apparatus consirts of three pearshaped cells, the egg and twe
synergids  The egg s somrwhat largor than at er of the synergids The
nucleus of the egg which b much larger than those of the synergids hes o
the basal portion of the cell

The embryo sac o typical of a monosporic e¢ight nucleats embryo ¢
of the polygonum type.

Duousion

The new vegetathve shoots appearcd oa the aonla t-ees towards the
endr Vt chand the  ontlnued to emerse tll the beginmng of July

Du- pedod the 1 es made a rapid extension growth but by the
seco of August cowth of the branches ceased Thus It scemd
tha ddn t favonrable for the veg tative growth It
~ 150 obrer t umo tho apicen of thy new vemetd

wer dr Tul and Nguyen (1962} also reported

of ¢ 15 C lmummand C. dewmis?

s although shoot thickenlng and
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leaf cxpantlon continoed.  Generally during this penod of the year  the ave
rage manmum temperature ranged betieen 38 to 42°0  and there was no
vegetative growth when the temperature dropped below 30°C Krlshoamurthi
Randhawa and Nair (1861) who carrled out growth studies on mango varletles
Dasheharl and Qhama  concluded that most slon growth way mads
during mid-March to May  Similar obscrvations have besn made by Bajpai
and Maurysr (1963) m Katha (Loseris endiinms) which abo makes vegetative
growth in the summer months  In dtrus Krishnamurthi of «f 11960) reported
that the temperature plays an important role in tho production of new
vegetative growth  They observed that thero was no growth in atrus when
the temperature way below 13 6 Q, and the maxumum growth took place, at
4 teperatare range 18-24°C. Motlal (1962) also 1ccorded highet percen
tage of vigorows shoots in the May June flwh in various specles of ctrus
which be studied,

In mengo, the opimum temperatire for vegetative growth under
Deltl conditions has been found fo Lo between 24 and 28°Q  Although mo
publithed records are avaflable {n cawe of aonla ia chus regard  the present
sodics have clearly shovn that a temperature range of 3077 42°Q is quite
conducive for growth o aonla

The eriterion of blosom bud differentiation in the present investigation
wis the flattening of the apical merutem with t o lateral protuberances
ooz on cither aide of it as reported in citrws by Abbot (1933) and Randhawa
and Dinsa (1947) and In mango by Singh (1958)

Bomom bud differentiation was first observed on the smxth of March
In the buds which had Initiated sfter the fall of old branchlety in February
occren earller and the differentiatlon of floral buds continued tll the
Bt week of Apeil. By thu timo all the new branchlets hud emerged  The
floral bods appeared mainly on the current seasons branchlets and so it
wems tat tho abscimlon of old branchlets is 8 prewrequmts for the
cmergence of new branchlotr and consequently for blomom bud differentt
Mon. During March the mammum temperaturo ranged between 293
23480, I the year 1960 So It appears that & warm season was condu-
&ve for the Inltation of foral buds, It has been alio observed in dezle
;':@(Tmﬂ 1982) and In Lownit acidissons (Bajpal and Maurya, 1963)
blomoes bud differentlated  after the trees had shed their leaves In the
=eoth of Merch and Apefl and duning this perod the temperature ranged
(15 328 o 391°C. In citrwn also it has been reported by Abbot
vdzht)x:h'h and Dhuria (1960) that differentiation in rweet lime took place
Hatlon Commencement of new growth. In mango tho time of differen
p of the flawer bud Is reported to e the month of October in Flonda
1831 Mustard and Lynch 1916} wheremtin Indla October and
rtien o November aro reported to bo the time of flower bud  differentls
M"’dﬂ Sabour (Blhar) conditions (Sen and fallik 1941) and December
conditions (Singh 1950) ~seems that temperature

| Y




174 AGRA UNIVERSITY JOURNAL QF RESEARCH [vol XI¥

nfluences the time of blossom bud differentiation  and aonla being a tropial
frnt requires shightly warmer eonditions for fruit bud differentation.

Most of the deciduous fruit treey for example, apple pear plum and
cherry Initiate blomsom buds during May aod June following thelr perod
of vegeta fve growth in the spring  In aonla blopom bod differentiation
is & continuous process, a3 reported in mango (Singh 1053) Loquat (Bajped
and Shukla 1962)

There is no true mucropyle in aonla as the nucelus protudes outdde
the integuments. Banern and Datt (1940) and Smgh ( 956) abo reparied
that Phpllaxthus mran which belangs to the genus Phyllanthaideac doss ot
have a true micropyle.

The obturator was observed to hang over the knobbed beak of the
nucellus and it seems It helped in the pollen tube growth ~Mahekwed
(1952) also polnted out that the obturator is commanly present in the family
Euphorblaceae and it helps in the courme of the polln tube and I thos
usef 1 in bnnging about fernlization.

The cvulate fower is enclosed by n cup shaped receptacle or - cupale
Thourl the general definition of a cupule 15 “an involucre of bracts adbermg
by their base  but in aonla It is not to be regarded as an involucre of bratts
but rather a speciahised stem or receptacle as reported In Fagelense semé
skerica (Langdon 1934) and in peean (Shuhart 1932) In aonla the eupuke
enclotes the carpels and the pedanth surrounds the cupule. After the
abscrsuion of penanth segments, the cupule which 1s thick and ridged cncess
the ovary untll muddle of August when the fruit begins to swell and develop.
At this time the cupule splii due to the presure of the growing fndt and
it scems that the cupule plays en important role 1n protecting  the fertifioed
ovary againgt the adverse weather conditions when it Is not growing 14, @
the months of April, May June and July By this device, the ovary cscaps

and externalinjury and thus the presence of a cupulo tn ovulate
flowent 1 of great significance to a developing aonla fruit.

The development of the embryo sac 1 typleal of monosporic cight
nucleate embryo sac of the Polygonum type bat generally 2 ﬂ"tﬂ“k‘:;
embryo sac o met dae to early degeneration of the antipodal cells & repost
in E. keterophplla  (Mahchwar: 1942) The nucellar neck s present from
the very beginning and pen tuntl the seed is almost matare.

Saary o
Stadies on the bearing habit of xenla (E efficirallr) var Banarsl I
ing Dlomom blology and fruit set were conducted at the Botanfeal G"‘dd:;'
Govt Agricultural College, Kanpur durng the years 10601962 a2
salient features of the present nvestigations are presented here.

The new  vegetntive sloots began to emerge in the last wtj] Dfl’r‘;’:
and they continusd to appear tll July  Moatly these branches
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lateral growths on the branches which had been injured or broken in the
provious sexson.  The growth rate was quite rapid between Aprl and second
week of Jonsand on an average tho weekly growth was 88 em.  After this
the rate of livear growth fell dewn and finallv it ceased by second week of
Auvgost. The trees were dormant between August and February  There was
10 growth cxtennon in these branches next year Decause the apices aborted
of drred by the end of July

The troes began to shed thelr branchlets a3 well a3 leaves from Febru
ary onwards and by the third week of March they were quite devoid of
folage, New branchlets emerged at nodes from the nde of the scar left after
the abschmon of previous scason s branchlets They began to appear from
the third week of Febrnary and contiiued to emerge till the it week of
April  These branchlets appeared on all the branches urespectve of their

agr  The process of shedding of bronchlets overlapped with the appearance
of new branchlcts an the naked branches

Blosom buds appeared on these young and skender branchlets Alncision
of old brunchlets scemed a prerequbdte for the cmergence of new branchiets
and consequently for blomom bud differeaciatim  Flower bud differenoation
wai notleed on March 6 in the y ar 1950 and it continued for 32 days.
The development of the floral bad was 2 continoous process.

The floral  parts of the male flower arpsc 1n acroperal succemon and the
develop of the male g phyte was normal  The anther wall con-
sited of epidermn flbrom endothecyum, one to two muddle layers and a

wapetimn,  The of young P was tetrahedral apd the
pollen graln were shed at the bicelled stage.

The development of the female gametophyte was nocmal of the monas-
pocie Polygonum type and there was no true micropyle ax the nocellus protru
ded outaide the integuments 1 d formed & knobbed beak. The obtarator was
obaerved to hang over the nocellns beak from the placents  Placentation

waile and the ovary 1 trilocular with two ovales in each locule. Some tm
It shows a tetralocular condition.
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Fig. 5. A differentiated floral bod with two tndulations ln the centre and oo 1o dldes

are two more floral primordla. ATl th buds are enclaed by tw  bracts. XT3
(Br=Bract, Q. Beceniral bod, 6 Deslde bud, and LeLeaf primordiz)

poknordia, e, m=central man}

T & Male fioral bud with fint whorl of pofanth pmondhs x£3 (P=pehath
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with epidernats. 2300 (cp==cpadermis)
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Fig 11 Grom section of tho anther lobo showing epkdermbs (cp) endotbectam (ed)
middic layor (m.L) tapetam (tp) tad microwpore motber colhs (mm) x23,

Fig. 12t of sather sbowing fibrows cndotheclum (cd.) degencrarling tpetam (1p) &84
microspares. 1623,
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Fig. 15 I o of an ovary sthowing nwcellus protrod ng outdd  the micropyle with  knobbed
brak and establiblng contract with ob x33 (obt ol ! They

k=loobbed beak lntel teguments)

Fig 16 Lt of the ovule showi g &t guns 65, ou er mateguoent (o dat) b two Liyered
while fnner mteguamcnt (L n b e hyered  The lorer ceils of fwoer ktrps:
fment are Glied nith brow  content 715
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Fig. 17 A, ouegrapoes mother eell Iyiog ¢ ths ceatre of ¢h embryo @y B, three degome-
ﬂhﬂwumdtbenhhlmrudymcﬁvﬂc&hh-dum
embeyomsc D, tetranucleate embreyo Sac; E, mature embryo mc with egapparatos
and two polar roclel. A, B, G and D x660 F x00.






PHYSICO-CHEMICAL STUDIES ON COMPLEX CQHROMIUM
COMPOUNDS

Manaw Laz Axawo
65 Kewgey Regiment Bager Alerrst Centt

ax of conduttometne ttratoos  Jobs method of contmued varation  was
applied and the mesrurements were made at dhed

wnd potasium chroath e dy oe (slty)
were generally amorphous solids, insoluble m water and dil acds bat soluble
i cortam organlc solvents, The siton of these dr was deter
mmed by wnslpa as well, Thee di were diwolved in  particular

and bmmuth ch thincy The dt on the
by ytions of tbesc +g  Ag T, Hg Pb and B chromuthocysnates bas
&iven based upon both methods of titration  (thermometrc and  conduc

te and lead chromutt and d o
;‘:nudnhﬁd-nh:ﬂtdmmun‘!ﬂvuﬁytm—m degren of Dactor of Philosr~
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the results obtained along with bimuth chromithocyanate. Apl.rt L'rm.n
these chromithsocyanates, Part (II) alo inclodes the ch

obtamed with dimethyl anilme, drethy! anilme, pyrdine a-p»mlln:,ﬂ-plm]m
y-plcolme, pipending, 2,6-lundme and quinolme. The discemion of all
thess chromithiocyanstes hay been gven together on the baus of cmilar and
comparable resmits. Part (ITI) includes spectrophotomstric  study on the
decompontion m different solvents (aloohol and mzd:yl-d.hyl hmﬂc) wth
tme of p chromuthi drnethyl amhne chr

dicthyl aniline chromuthfocymnate, pyrldjn d:mmnhiocymm yprooline
chromuthlocyanat, pipendme chroquthwcyznate, 2 6-lutldine chromitho-
y and q line chramith The d has been given
scparately of potasium chroputhiocyanate (mam) dimethyl and dicthyk
aniline rthncy-mra pyridine and y pleoline chromithiocyznates, piper
ndine chromith and Ime chromth

q

Part (IV) mcludes chromatographic study « g scparation of Ag TL, Hg,

Pb,Bi, Qu and Cd by paper chromatography ~ Bmary ternary quaternary pen-
mmrymimuawmmbjwwdmrmluﬁon. The detection was carried visu-
wlly by wmmg p solution. Tho chromatogram
have been photographed 1n blu:k w]mc, icluded fn the theas, Chapter
(ITI) embodies the review in short of the wholo work.




PHYSIOO-GHEMICAL STUDIES ON THE INTERACGTION
OF TRANBITION METAL IONS WITH AMINO ACQIDS
AND RELATED SUBSTANCES

ViJATA Samax Spamua
Trmer Laboratery Netumal Chimical Laberatory, Poonat

The mportance of metal chelates in most branches of chembitry and
particularly fn medicinal ¢k v Is now well recogised. Rocent bawlogical
stuches have shown, that organic compounds like glycme, eystein and ethylen-
edumine tetrancetic acid reduce radmtion damags o expased  organkams
by forming stabls chelates with offendmg metal 0n3 fn the system. It has ako
been pointed out that the metal complexes which can by-pan normal proteins
and release metal lons, that preferentially complex with sites on virus protems
an prove cffectiro In deactivating the offending protom molecules.  The
Freche role of metal sons fn such complicated syster has not been well under
siood, However an insight into this can be had fintly by studylng the thermo-
dynamic equilibeis mvolved between metal jons and amino acds  tho Iatter
being the mamn constitocats of proteins and secondly by mvestigating the nature
of metal to donor bouds m these metal antno acd complexes. It was with thy
vicw that five ammo  acids (glycine, a-tlanine c-ammnobutync acd, B-
alnine and faminobutync acxd) and four bulogially mportant metal ions
On(IT) Ni (II) Go(IT) and Zn({IT) were chosen for the present fnvestigation.
A study has been made on tho effect of (a) the atructure of the ligand sod (b)
the physical propertles of the metal ko, on tho stability of thess chelates.
Thermodynamic functions AF  AH and AB were determined to accomnt
fox tho actual and relatrve stabllities of metal chlates of amino acads and the
nltm’:u!nrtxl-dunurbmdh:bminvunglt:d.

The mteraction between the metal Jons and ammo ackls was followed by
mearuring the changes In hydrogen jon activity m squeoos solrtwms containmg
dmnhlhnmd&ml}gtnd_ For accurate measurements of pH an electro-
meter noll detector was fabricated mcorporating Owam ET3 electrometer

mepkmwuhmmhﬂhywmmdkﬁ m exchange method
wmg asier free mdioactive motopes. by

The stability constants corresponding to the equilibna
M+Ak‘=MA,
M+Ai'—;MA.

Abractof & sl sabeated to Agra Unbverslty foc the degres of Docsar of Phllosophy
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(neglecting the hydration of the metal jon and the ligand) were caleulated by
Bjerrum s method. To cvaluate thermodynamic fimctions, the farmation con-
stants were determmed at 13 25 and 40° Q. Dmsociation constants of the
ligands were determmed under conditons identleal with those mamtamed dur
mg complexometric studes,

On the baus of the data obtained 1n the present study the relatonship
between the stability constants and the lonmaton potentials and clectroocg-
tivitres of the metal fons has been dibcimsed  An analysh of the thermodyna-
mic data showed that

(1) both enthalpy (AH) and entropy (AS) changes favowr the
formation of metal ammo acld complexes, The enthalpy term anses maly
from the interaction of amino nitrogen atom with metal lon  while entropy
changes are primarily due to the interactlon of GOO™ group with the metal iom.

(2) the matlo log ky/k, was always found to be pentive, Thrs was attr-
buted to more favourable entropy change for the formation of first step complex
specres than for the formation of second step complex species

(8) 1incremse in the chain length of the ligand  In most of the caxt,
lowered the stability of 1ty metal complexes. This was presumably due ©
unfavourable entropy change for the formation of metal complexes of lrgands
with higher molecular welght.

(4) the smbility of metal chelates of amino acids o greatly decreased ao
enlarging the nng sme of the chelate,  This was attributed to the ko favour
able change m AS for the formation of metal complexes with larger ning si=
However there were mdleations that enthalpy term may abo be unfavourabe
for the formatwon of larger ring metal chelates.

(6) there is a close relationship between the ligand banaty and stabibly
of 1ts metal complexes, Al the systems studied in the present work
thn relzationship

(7) the entropy change for the formation of N{IT) Co(IT) and Za(T)
complexes of amino acids were found to be nearly equal. Higher valuey of
AS for Cu(IT) complexes of amino acwds were explained on the baum of Jahn-
Teller dustortion.

The nature of metal to donor bonds m metal amino acxd complexes w2
fnvestigated by studying thewr Infrared spectra in 3000 to 4000 cm? and 1600
em™ regions. PA(IT) Cu(II) Ni(II) Co(II} and Zn(1I) complexes of am=®
acsds were bolated 1n solid state and their molecular formuls determined fro
microanalyss for carbon  hydrogen and nitrogen.  Followlng conclusions e
drawn from the relative changes in frequencles amociated with ammo and &F

boxylate groups
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(1) Tho sites of coordmathon m metal aming acid compleres are amino-
artrogen and oxygen of the carboxylate group

[t4]) Inthurpccu-ao[thuccompba, N H stretchmg frequency b

derably ged  while the freg) y of antsymmetric carbon-oxygen
mtchngvﬂn'ammmlhucuboxyhtcbu o not affected moch. These ob-
scrvations have been lalned by a P bood b the

nitrogen atom and t:bcnrul!on and an cweatially electrostatic M-OCO bond.

(3) NH of the first alnorption band in the spectra of metal complexes
of glydne, Hhuinenndﬂ-;hnmemdof!hcmq:ndnb-urpnonb:mdhd:c
pl butynic acids followed the “Irving Willams” order of
mlihnuo{mcn]chdlm, In the case of metal complexes of f-alanme

the relatomhup between *N H and log K was lmear

(4) The band due to anthymmetnc carbon-oxygen stretchmg vibra
tiomy (1600 o) ks not affected much an coordmation of ammo acd amon
mith the metal bonx However the relative poation of this band fn the spectra
of metal ammo ackd compleres depended ou the nature of the metalm. In

most of the cases the order of 'GmO (antuymmetrsc) was
NUD>CUUD>MWKZD(H)

The vafblo abocpbon spectra of Ni(IT) amino scd complexes were
tiken and the results were fnterpreted in the Lght of Igand ficld theory It

was obeerved that the frequency of experimentally observed absorpbon bands
were i good  agrecment with  the band positons predicted by  Ballhamen'

n:;tnmhuiu]nrmewuu-wm Ni(Il} complexes of smmo
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The observatrans on the blology of Phriowyre etnarms Alclgen may be
summansed as follows —

The adoles obeMyz-drwm[.rLIcrgmm dinrnal and positerely
heli These b 8-00 am. to 500 pm. and the copub-
txonpcxmdhnxﬁmnhal.fmhmn-tofmrhoun. The pre-ovipoiron penod
nnguﬁ'umthmcluplxdlyx, The fly deponts hormontally a smgle egg b a
e The number of cggs laxd by a female iy 746
2t 20-28°C and 27 36% R m 31 days. The rate of depontion of cggs standt
highest In the second wrek and the Jowest n the fifth week of ovipouton. The
cgg laying is comparatrvely more on the lower surface than the upper surface
probably duc to the availalility of the shade and the presence of softer tumses
like spongy parenchyma on the former  The eggy wre mostly depostied m the
mergins of both the udes of the leaf rather than the muddle of the blade. A
fermale during 1ts Iife span makes about 1118-2201 punctives. These punctares
are of two categoriey riz  (I) the pseudo punctures and (i) cgg laymg pur-
ctures. The former are feedmg and the latter for deponton of eggs.

The cgg 15 opakescent and elliptoxdal with & thuin transparent chonon
The average viabiity of the egg n abont 77 The mcubation penod
ranges from 2 days 1 br to 2 days and 20 hry. at 20-25 C and 29-32% R.H.
The harval period varres from 4 5-5°6 days with an average of 45 days m the
Iaboratory while 1t s 6-8 days with an average of 71 days m the field con~
dudons.

The harval feedmg results 1n the formation of the upper surface, the lower
surface and foll depth mmes. The larval mines are of two types mz (i)
limcer and (ii) {wer blotck. The former & further dresded into Optemesmms and
Aelicomeme types.  The larval mme vanes from 7 to 101 cms. in length with 12
avcrage of 8 ey under the laboratory conditons,

The mfestatton on the penphery of the ficdd » more than
m the centre of the ficld.  The leaves in the shade are prefared to those facmg
the bright sun-thme  The mfc of the 1 leaves Is about 5% m the
last week of January and 64 m the fint week of March.  The infested plants
show retardation of growth.

The first instar larva hasy po sprracles. Its larval perod varics from 24
hours and 30 minutes to 30 hours and 45 mmutcs with an average of %62 hours
Tbcccpbﬂopbmgulslﬂﬂounflheﬂntmmrmmpmuum(mw
dibular hook and a hrge forked postersor part the paraclypeal phragma.

The second imtar larva fs amphy i, anterior spiracles with exght
mmmmmmmmnchnﬂdmnormwm:
from 23 bouns and 10 mmuies to 32 hours and 10 minotes with an average

26 7 bours.
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The third instar s dutmetly twelve segmented  Anterior spracle having
10 bulln and the postenor exght.  The keft mandible 1 about one and & quarter
tomes the nght mandible in the full grown maggot. An ntermediate sclerite is
an additional development in the cepbalopharyngeal skeleton of the thurd stage
hrva, The duration of the thud stage larva vanes from 2 days and 18 hoons
o 3 days and 2 hours with an average of 2 86 dayr.

The full grown maggot pupates within the last larval skm The average
duratim of prepupal stage vardes from 3 hours and 45 minutes to 4 houns and
10 mmotes with an avernge of 4 hours, The freshly formed pupa Is yellowish
and becomes dark brown at the end of popal penod. The  average duration
of the pupe ranges from 7 days and 43 houns to 11 days and 2 hours wath
1 average of 88 days under laboratory conditsons, while 11 14 days with an
average of 124 days in the fiedd. The pupae arc parantmed by hymenopter
om paratites,

The adult of Phyestyze atrxcsrms emerges durmg 600 am. to 10-00 2m.
Bome stray cases of emergence are, bowever noticed in the after-noon hours.
During emergence the adult breaks opea the puparium and the  epsdermal
wurfuce of the mme encloning the pups. The huighest percentage of emergence
of adnlts from the pupac & attained during the second, third and fourth weeks
dFd:rm.rywiﬂ]-mea-lmmmgn varying between 20-27 G The sex-
ratio of the adults cmerged i about 1 | both from the field collected and the

bred pupae. The maximum adult Iife of & female ks 40 dayy average
(;?E)mmmump(.wzn days) at 20-32 Q. and 27

Dealing with the taxonomic studss the mbent features for the Menti-
Beation of the family Agromyaidae have been described. A detailed decrp-
“dﬁwwﬂmd-wmwum A special
tenton has been paud to the charactens of taxonamse  mopartance for iden
tificaton of genera and species. A key foe the dentification of the sub-familics
mdm”'bpmwdnd. 21 specres belongmg to eight genera are dealt
m“ﬂlue'hefuﬂowmgﬁvemncwmdmm

0 Ahhqmvz-ﬁﬁmmnm

(1) u““‘muw\lm-p hov
(5 Phytsbie (Phytebia) ipeii sp nov
) Phrtegromyra Lerelaensss sp. vov
(5'1)1%%1" frsexsis Sp. nov

2& shwceta (Malloch)
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Redescription, deserrption and ccological notes of the aght inadequately
deteribed species s firnhthed, A taxomomic catalogue of the Ordental Agro-
myndac containing 89 specics has been prepared. A detailed  host-phat
mdex for the vanom species has been added.
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HYPERGEOMETRIQ SERIES OF TWO & THREE VARIABLES

Rauzan Cuawoxa Panpey
Depariment of AMathemitics DAYV Collsge Eanpar

In the first chapter I have given some recent developments 1 the  field
of hypergeometnic functions of two andmore varmbles. I hive divided this
chapter into three sections, namely

(1) Hypergeometric finctions of two variables

(2) Launcella s hypergeometric functions of x vanables,

(3) Sarans hypergeometric fanctions of three vanabla

Inthe fint section I have gven Appells and Horn s hypergeometric
functlont of two varabla and ther integral representations 1T have alio
given the Integral representanon for ¥y given by Picard and alo for Fp F
and Fy, given by Erddlyl, 1 have abo ioned the relatlons b
Appell s imctions and Hom s functiom given by Erdélyi.

Insecton two 1 have given Laurleclla s functlons of s vanabla and
thelr integral representations and abo the functions of = vardables ghven by
Erdlyl and their integral representations.

In the third section § have given Sarans hypergeometnc functions of
d”“"‘ﬂluﬂlﬂdlnhwdrcpru:nudmsfar}‘c Fp Fy Fy Fp Fg
Fpmith « ;7 & argument and for Fy, and Fp withs (1-2) 5 £(1—%) &
argument. 1 have abo given the L Is for thae functiom (Pochh g
double loop type) and their transfarmations and differentis] equations sth-
fied by these functiors as menticned by Saran.

¥ In the second chapter T have given the integral representatons for
E FF-.udFR with x y as argument which were not grven by Saran. For

“ample T have given the integral representation for Fp m
P('u)f'(h)F(':Jf‘(‘.—‘x)f‘(‘.—'x)l"(ﬁ—‘-);-
PPl (o) E
_J‘ff a1 mb,—l(l__)c,—b —l(l_,m)c —h—1y
X (I—atmertw ) % "l g do

A HRI (6> R1(h)>0 and reglon of integration is a conicod given by
>0 >0 0<e<l 1—r4ay>0 and 1 —xmortarz>0

Ahh::d’duﬂtlhmbuﬂtdm&t Undyendty Sor the degree of Doctar of
Tallowphy in 1983 i
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I have alo obtained the double Integral representation for the fncton
FG It differs from the mtegral given by Saran, for it clegantly gives the
symmetry between the various parameters of the sald function, whichhm
follows
N P
f'\‘x)r'z

1
—f f .'1—1'5,—1 (l—.)“_"‘l_l (l_p)c,—il—l(l_u)br)-b.—l,x
00
x(1—tzmig) P (1 —pr—ug) “hex s
valid # R1(c) >R1(e)>0 and R1(e)>RI(6)>0
Ihmllwgwmt\vommfmmbomfnrtb:funmnml?ﬁ and Fio

In the thrd chapter I have obtained certan trapsformations of the
hypergeometric functions of three vanables defined by Saran by transform-
mg the contour Integrals representing the hypergeometric functions, T have
divided this chapter m four sccuoms. In the first section I have applid
Euler s tramsformation ez,

Fla b ¢ z)—(l—;)" F[a c—b ¢ zj(z—1)] lndod:u:r transfarnmtrons
of F, F and F, for tr ng Saran s hyperg: fons of three
vl.rhh]l:l. For example we lnv:prcm:d that

g(n & e bhoby by 6 cpin 2y 2)
-(l —2) T Fg [o apayer—bubybyestpsy (s — 1), /(1—5),/(1—5)]

It may be noted that the relattons of thr type can be obtained Hwe
can make a transformation in the functions iwnvalved in the integrand with-
out effecting the paramcters & and £ occuring 1n the functons.

In the second section hnear transformatrons o[Sann':hypu'gcm*d‘
fimcthons of three variables have been d d when the p
conaected by sonre relation For example, we can express thefuncﬂm FF
terms of a new functlon, ciz

Fp (atea—1 :’.+z,—1 ﬁ;l-z.—l bbby 63503
=-(l—x—2)"" (=27 x
od (b mtp) by ) (1= mtp—m)(1—¢, m—n—p)
xz RIS %
2 p=0 +
x[e/(1—x—2)]= [(1=p)] [(1~x—2}

In the thurd section I have ob d Quadratic transfe of the

hypergtometric functlons of three vanables unng the contowr mteprale

For example, we have proved
FE("I # oo by by by By o g D)
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=]
=097 a0 RO ma A ¥
X[#42-x)T= DI(1-§0)) [J(1~§0]°
by ming the quadratic tramformation of Gauss s seres
Fla, b 26 o)m(l~§2)™ Fije fet3 344 N@-27
In the fourth sectlon I bave given few Interesting caseas when theis fune

ozt reduce to other known functions by giving particular values to the para-
meters or by putting the variables equal  For example 1 have proved that

PK(‘I apanh b Ghne xy2)
~(—5) 'R @ 4 6 6 5 1)
Foa @, ¢ bbby ¢ i ¢ x 7 )
-(l~x)—.' Folay ¢ —~by, 6 +b, ¢ ¢ x/(x=1) 3/(1—x)]
In the foarth chapter T have obtained the sums of various hypergeo-
metrie functions of two and three variables at different po nts.

1 have divided this chapter In five sectlom. In the first sectlon 1 have
gven the sums of Appells functions F; F, and F,, at different pounts. For
cxamplo

Fifed b jijetibsd 3 1)
- F(i)l"(t+tl+ll+") M3—i«+{H)
P+ P+ TE—a+i0-+8)
In the sccond section T have given the sums of Fg Fyqand Fgfim
ctiors at different polnts, ¢ g
Folona o by b By Tbaytbmby—bytney 1 1 1)
=PI kb)) Dieyhb —ay—bymby) (1 +e +b—d —b;)
G—a) r‘(l+h—b.—b,) PO ag—bybyd (e t-bi— b —by)

In the third section I have obtmiped the sm of the function Fy  at

the pofat Tmp=rwml under different restrictions  For example,
EN(Gtntsd b 1day by Taybby S4aptdy 11 1)

o DU =D =3P (b, ~8)(1 46 +hIP(L 0,45 —ey)

O T 1 i el e Y A
o Uha g tby —ay—$)
Pl +a+a

E “Inlbefomhwl have tned to find out the sums of the function
TR the srgument by the combination of § 1 snd —1  These sums
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have been obtaned with =1 and 5 and y arc cather 1 of § or =1 For
example
FT('I.“" b bub e x512)

e Ma—a—a—b) Mg—g—5—3,)
Plo—a—e) MNea—ay—b;) P(e—b—b,)
In the fifth section I have obtained the sum of the function Fp witk
(—4 1 1) o argument under difforent rovtrictions

In the fifth chapter T have t-ied to find out the expanuons of Saran'
hypergeametric functions of three varlables slmilar to those of ] L. Burchmal
and T W Chaundy by wing the inverse pair of symbolic operators

M8 N(3+3 +-4)
) -
VO pask) re +4)
N{24-4) M(3 +4)
nd k) -
y A0= 1k ri(s48-44)
where 3 and 3 stand for x 3/dx and y 8/3y respectively The operatar v
changes (¢ m){2 x)r™" into (4, m+x)®  x0 il (k m)(k a) ocours Inthe
numerator of the coefficient of smy» 1t Is changed into (k m+x) by the
operator V (k) The operator A(#) effects & fimflar change in the denomimtor
We have thus obtained a number of expamsfons For example we have
proved that
FK('x andnd by b o e 1y g)
< (& Nap )b 1)

"2 o O A e

2 2F(a,4r b+r otr X
o XFylagtr by bytr & tris 4
Fy by o D)Fe bp by ¢ 7 2)
=3 r (& Nenn)y 1)
=IO 0 e X
XFp (ahr agbr oy b7 b 4r by bt obr epégtr 27 o

To fustify the proofs of our expansions we have proved the conditions of ab-
solute converg for these exp For this we take all the par
meters real and pontve and repl cc each term by ity absolute vl
Further we have found out the bounds for the hypergeometnc fnwﬂﬂi:’
with pontive variables shen ther pontive paramecters diverge 0 aflely @
cortamn ways. We lave astablshed these bounds by fimt proving the dlzp
jnequalities which have been given n the form of lemmas.  Thus mint‘h"":
asymptotic forms In our cxpanslons, we have ako found out the regror™
convergence.

In the sixth chapter 1 Iave given
variabley with extended parameters and thewr integral represen

¢ functions of ™0
catom for
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theve fimehons leaving aside Srd, 8th and Sth type functions, representations
for which have been already given by Kampe De Ferict. e have abo
Hsed theye Integrah to higher p simllar to the integraks given
by Kampe De Fenet. I have also given Pochhammer's double loop type
tategrals for all the ten functons.
For campie, I give fiere one functfon out of ten functions and fts
umple Integral repracatation and ako Pochhammer’s double loop type

mtegral representation.
2 (a1 +0) (g m+-0) (b, m) (B, x)
NE )"‘ e S ) =

o
FGE: ‘ '
11, oy =0 rtsewl

Pa) P 1 3) Mle—e b Pty (14 .
[KCYNNCANNCY 1
W
—J'Iflfl LS RS (=081 (1) a—b—Ix
00 0
XU 11— (| e y) ™l b do
provided RI(¢)>R1{e)>0 RI(4)>R1{b)>0 and RI1(&)>R1(b,)>0

&
iy, At P P OPE—h~d)
1 7 = (2w
AP

X [ TR )T R b by s l0=0] &
where

>t and |I—~t{>[5{ along tho contour @
In the seventh 1 have given the varjous transformations of the
tmdhnd:ﬁndlnmeﬁxthtbxptnru the point smey=m1 Samec of the
himiunmﬂ-ﬂmhlvesivmvuytutauungmuluhlAppd]lhypcrgmuk
functions and In some cases, I have been able to get the sums abo.  For
cxmple, we have proved that
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ON SOME HELMINTHS OF \VILD CAT—(FELIS CHAUS)*

8. Q. Swivastava ax0 B P Paoe
Departwent of Parasitology U P College of Vet S¢ @ A H  Matksrs.

Lungs and Lrver from five specimens of Felis chaxs  antopsied 1 the depart
ment, were available for coll of het hs and an of the amo-
cated leuons, Among the nematode parasites of lungs 1n Felidae, the genus
Alctatholazia Skiker 1931 (Syn. Oslerordes Otlov Davtian ¢ Lublmov 1933
Vegrisides Ortoy  Davtun @@ Lubimov  m Skrmbm 1933 Pegllesclerur Khera,
195) ocutring i the bronchioles and the parench o known to be re-
mroxented by the species—A fehs (Vogel, 1928) Syn Oslerer f (v) Oslersdes
(Oclermdes) £ (v) Vopelondes £ (v) Davtian, 1933 m Felis pendals (South Amer
ka) Af mectsdi (Davoan, 1938) Dougherty 1943 Syn Osleides masmaes
(Davt.) In Felis cetas (Rumls) Af seroalis Chabaud ¢f Biocca, 1950 m Frlus
sroel (Bormalind) and Af  ressesxzachers (Alwar of «f 1958) m Frlis cetes. OF
theae, the of Af fackerr deacribed from Afadras (South India)
4 pot exhitnt any gross pathological lessons.

D“’Nlncm:nhnbonofﬂrc}unga,lungwarmsmmﬂu:tﬂimthrm
ocamom. A female speermen of Sprocerce b (Ruxd., 1809) Ghitwood, 1930
Wlhnmccrm-cdfmmuucufﬂn:lungx. Pieces of lungs wero preserved for
bscquent  histological study  The worms, an comparmon with the known

focms, extiblted certain morphologucal diff whah d thelr
Mhm‘wwﬂ." g d herein as  Afeathed, cemersad  which
h"’“:ndﬂhmd:mifmmd}cfmm:whrh:mmﬁomothcrum}mnﬂ
Betlder the sectioned materal revealed adult specimens mude the bronchol
=24 fn the adjacent parench The pathological changes, at such extes,
are abo deveribed. ;

m&mﬁ,w
hﬁmﬁmWWMmmwmﬂ

sTuctures around mouth openmg, small m size but with compara
Zf"“"d‘bs?dymﬂ- Male (onc specimen only available) 396 in length
ha”*hhudu; with 1% nerve ring at 0108 dutance behind mouth open-
,n';“‘ﬂﬂem&-" long tad cofled, 0-06 m length caudal paplliac coosist
in o pairs of pre-anal, 2 median pre-anal, & pair of adanab and  three
T A postazab splcales nearly cqual, bent In forms, 026—0-3 m e, with
loner marging, hooked proximally but somewhat Blunt dutally guber
;““‘ml‘:mdnped In two preces 003230004 fn mze (Figs. | and 2)
m"““ 03 In length and 0-52 In breadth wth ocsophagus 0-54 m length
&014d-bhnmbchmdmmmd s lying at 0-08 dstance in
Fart of the Thesla

- approved for the award of ALV.9c. degres of Agra Undrersity (196%)

*ader mpervilon of DLP.P
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front of postenior extrenuty  vulva at 0172 dntance from postenor extreasty
distance between anuws and vulva cqual to the dutance between anus and po-
erlor extremuty i, 0088 intravagmal eggy fully formed, embryonated, thick
thelled 0-040¥0-028 in stre  finst stage larvas from decant from luags and
faceal mass with eharacterstic feature of the tip of tul and 0-28 and "X ja s
respectreely (Fige. 3 to 6)

Gertchter (1948) in a study of ths genus gave a meful key for differestiat
ing the vald specics known till then. Its variows forms have been lntcd by
Yamaguti (1961) Chabaud (1963) has provided enterma for dntmyuchss
the forrm that have been anigned to this genu.

The present material on the character of the caudal papiliac in o2k,
is quite dstmet from all the forms so far described from Felidae. It diffn
from M raxopeckens on account of 1ts smaller sae and on  the nember xd
dstribution of the caudal papillac which m the latter are described ay Indstad,
conssting of two pains of preanak and two pain of postanals though m matks
of the aze of the famales lhnrcggqnndtherd-uw:pqﬂuonal’nnmudrﬂﬂ
our maternl agrees with 3 nemsxfechers  Amongst the other forms fo2
carmivores and likewhse having the dutance  vulva-anms tip of tal, L f&
can be dotmgunhed by posseron of three pains of preanal and four pam of
postanal papillse Y macsser hay three pams of preapals and five pain o
postanals Af serrales is wath three painy of preanal two pairs of adanah sd
five purs of postanal papillac and m A7  chabomdi Smgh and Pande (19%%
from moagoose, the candal papillae consut of one pair of preanals one par
adanak and three paus of postanak A calfornice Skinker 1931 A &%
ades (\ Linttow 1879) Dougherty 1913 VM copralats Genchter 198
M wultpeprliesa Gerichter 1948 Al enlts Biocca f Chabaud 1932, 37
alwo an enurely different armengement of the total number of paired papii*

The type specrmens depouted m the Departmental collection.

Host-parasite releronskip

Hutopathological study of the lung tmsue harbourmg  wonmt, revealed
males and females msude alveolar parenchyma, bronchi and Lronchiolr walls
but the latter appearcd to be the favoured ute for abode of aduolts (FI8 7
An extensive damage to the broncholar mucosa and alveolar parenchym? b
accompanied, 10 both cases with a heavy mfiltration with leucocytcs,
cytes and macropt In quence of wmtatmn caused by WO
fibrmo-mucous exudste bad resulted m the bronchiolar spaces which o
exhibited erythrocytes and large number of leucocytes around scctroas ofn ]
(Fig. 8) From an excounve accumulavon of such exudate, occlusion i
consolidation had raulted at affected mtes The adult worms &
focl mostly on such exudates whidd aho showed developing ey and e

Lster
Lier on mehsion yxlded a large number of liverfl kev which Deboaged

to Qpusthwekis conme (Lewn of Cununghum  1872) Barker 191) {Syn. Per
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prthercas cenreny Stephens, 1912) wiuch dunng the carhier surveys, had been
Sound to be the common liverfluke of Indian domestic camivores, dog and eat
(Gapts, 1561)

Gromly the [ver did not exhibnt any lesion but  many flokes, cut m
vadows planes, were seen Iymg packed up inside the bile ducts. A great des-
troctioe of the bilary epithelium, from actrmty of Its suckens, bad resulted
(Fig 9) Presence of blood i the mtestines mdweated that it fed abo on blood.
The hiliary epithelial cels were denuded and the degenerated cells, In the
lumen of ducts, occurred m a necrosed mast.  Around the degenerated ep th-
efon, an infiltrabon with leucocytes, lymphocytes and ph was
evident. A proliferaton of fibrous tmsue of the duct which was  infiltrated
with hymphocyts and macrophages had resulted m it thickenmg which was
the most promunent of all the changes noticed (Fig 10}

Smuary

Felis chans, vems found to harbour a hngworm and a lverfluke, the former
bas been studred and asugned to & new species Melathelasa concrmr  and the
bttr mdentified &8 O conmwe  The attendant pathological changes,  at sites
of thelr occurrence, have been described from sectioned material, The repost,
2 it recond from this wild felire host, abo includes findmg of a fermale spect
men of Spirares Iaps in one of the langs.
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3

(Photombrographs, Fip. 7 and 8)
Fig 7 Portho of asctio of long thowing  gravid feonlke with damage to wall of broackiols
with exudate 1n tho ce tre. (x 48)

gt g
)
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S 3
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. DR
Fig & Pocwaa of nolber sctio of | ng w th lume of bronchiole baviag cxudste aod bre
worrm cotan t 48)
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Fig. 9. Portloa of a scxtlon of Iher showing bile duct with spetumeas cut @ anas planes.

2

TR 10 Thmse chasges Ln e wall of hike duct. (x.50)






ELEQTRODE FROUESSES WITH SPEQIAL REFERENCE
TO ELEQTRODE REACTIONS AND THEIR KINETICS

H. P AcarwaL
Prefecoer of Chemistry AL A, Collsge of Tecknslogy Bhopel

The importance of knetles and mechanmm of electrode procemes = due
not only to the fact that it ecnables s to understand the bass of most of techno-
logleal electrochemstry but abo because 1t represents a branch of reaction
Kinttxs m which the effect of controlled changes 1n the encrgy of actvation
an be accunately observed. The problem may be mvestigated by stodying
the behavoar of electrodes on pamng an aliernatmng current through them,
oc by the tramment techniques. ‘The kinetic parameters of the rapud electrode
reachons are Ty deduced by rel hods by followmg the poten-
Bl wep (potentiostane method) or the current siep  (galvanostatic method)
"wrﬁ”\ddlmpcﬁmpwndlhumdngvdugc. which have been deve
hPUid“Tmsﬂlehndcudcxndfm-mn £ m electro-chemb

The thews meorporates some mtcresting results obtamed m the study of
kincties of & few electrode proctases wmg four newly developed techmiques
(1) A. Q. Polarography  study of reduction p at the droppmg
merenry electrode in pubmatmg fields,
(2) Furadaie effects of alternating and direct currents
® Depﬂllrhlmnkincumrtudyhlnopmd:mh.

(9) Stdy of kinetie of nt Jel
mterfaces by the faradaic rectfication mcﬂmd—Radothnctk:
effect

The resalts obtamed are summarned below
() 4. C. Potervgrapiy

m'tdquneﬁrmnnn-mtofa.c.mmponmuo[ the polaaong
ourent in ae, m-:um—mu I.nt:roduu:d by Breyer and Gut
m“‘d‘dﬂ?tcdbyDonudK- Lificd n two wap®
m%h&cmﬂyo{d}crtdncdonof z:lnc,wppa’udd::mmm
H“'-‘Yﬂtmmm-mummdcm the regron whern the ampli-
dmd&mumlLD5lmplkﬁﬁnlhamatlpxmmhrﬁcqﬂmq
ting current, 8 dly the external m mercury

mp

ALt f the thests mbeaitien] 0 Agra Universly for the desree of Doctor of Scleore.
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firmed?™? by the results cttamed at different froquencies The mamnirad-
of th external rontance wed in th dr ppmg electrode cirant has 2 marked
effect on ac mazimum

Inth case of d scharge T ppersons tfcac miumum appean atz
frequency of 1000 cylet see uving an external resistance of 200 ohms 1 the drop-
ping electrode ciren t. Wath the inereas= m tle plf of the medla, the half
wave potental are markedly i flurnce 1 at pll beyomd 7 th wave spliu xp
mto a doullet due ty coppr ¢ tra molexes

The ratey £ daschan,  f copper an ) chrommum 103 1l ow that the e
duction of copper wony 1 test an | ahe reduct m of chiromouns 00 to chroe-
mium s faster than the reduction of chrom ¢ 19n into chramow fon.

() Faraedne effccts [ altom tn end & vt enrrents

{a) The clect lyysof prt. + m wul le i an alternat ng field at vary
ing frequencies | oms q ant tatineh that the current cffickency nereases with
the rise n temperature Jowen ¢ of frequency  decrease in d raton for elee
trolysu and the inerease o current den it ¢ and the square of current efficenty
generally var & witl current den ity These results can be expla ned on the
bLa n of therry of alnalite rea tion ratew,

(b) Using a drect carrent 4 € duitro—o-cresol and  S-mtro-barbutari
acd have been clectrolytically converted into 4 6 dumino-o-crewo} sulphate
and wramul respectvely  Aenylic aed in concentratwon of 7 m 109 b
phunc acd polvmernes o1 lectrolyyi at 22 —23 G «f 1ts concentrabwa B
reduced to one fifth the produ t formed s propionic acd  Sumilarly mas-
delic a 1d and benaillie acid on electrolytic reduction grve  phenyl acetic aod
and dipheny] acetic acd reapectvely

fe; Emulsions have been prepared wimg a dueet current at the organic
liqud-aqueous mnterface  \n  nterestmg feature olserved? is that o amzh
sion 18 formed on pas ing the electric enment through the clectrodes dipped ia
the agueous phase separated by the n tre benzenc phase fwsing a U-tobe) bat
on 1w tch ng off the currnt water n-odl type of em hron is obtamed.

(3) Depolart at om | inrisc

When a cathod all prLirned platmicd platmum electrode b allomed
to depolanze nopen Crcit when & mall anodic carrent s allowed to be
drawn through the pela wed edlectrod  two inflewony are obtuned I the
depolarization potential ume un epreially  hen the electrodes are polsraed
above the decompon tion petential 7 The result are extraordinanly repeo-
dueible and the occurrence of nflexons s ugnificant () i ascuing the surface
actmty of umple molecules, macre maoleculs  pH indicators or of surfxc
tants* (i) in determin ng the effect of electrode matenal and nﬂlJ*ch::
lquids? {(1if) I findmg out the efficiency and the concentration of gudan!
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wed a1 depolarising agents, (iv) 1n determming the thickness of gold!® and
platimn coxtmg, ! without either etching the surface or cutting any secton
out of 1t and (v) m detecting mmperfections m the depouts!* and thereby
belpung in gettmg rust proof coatingy.

(4) Rudonsboaetw gffect—Faradn reclification

The rectficatron of alternating current by electrodes dipped m an aqo-
com wolution contammg a revensible redox couple was at one tme  called a3
Redoxoloneie effect™  bust 13 now commonly known as Faradaie rectification.!
During the past three years more than two dozen good publications have spp-
eared from Indh and abroad, Thes effect 1 widely applicable m Analyncal
Chemntry  Based on this effect Doss and co4vorkers!? have developed a new
tecknkqoe of estmation known as Redoxokanetic trtration or  Impedance titra
tion Barker™ has developed RF Polarography which cnables the determma
ton of conrentration of & metal son a1 low xa 10 #gm. in 0-01 c.c. of a solutoa,
aod for the fint tme the mexyorement of rate comtsats and tramfer cocfia
ety of very mpd metal fon-amalgam electrode reactions has  become
pandble.Tr

To avold the effeet of impunitres at the metal (solid)-solution  nterfier,

kinete p 1+ have generally been d using droppmg mer
cury ek de with the neglect of th ical knowledge of the
role of fnert metal in determlning the mechanfim of the peocens, For platinmm-
solution interfaces, the valnes of transfer coefficient were reported® to be tm
tathvo and Mhustrative of tho procedure. Narayanan snd coworken™ measared
then after specially treating the electrode surface  and observed that the 1@
MnﬁmmhmchWm—mq&:/‘x_ To venfy
&ﬁm"'h@ﬂﬁqumqmqhmcvﬂuchﬁmmdm
ub'f“’q“‘mqﬂﬂltbcnqmcrmtofﬁtqumqwuncujcd. Thu has been
mdamkmmgmpm expermnental techniquet™14 for at

The reudn obtamed with 0002 M Fett  0-002 M FetH In 05 M
H#Om"“fﬂﬂsﬁ'aqumaunfu:lt4mvd}cwthuﬁhmmuntforfm
Teacds maogng from 5005000 eyclesfec. At lower frequencies § vancs
¥ih " (where w2 [ [ bemg the frequency of the a.c. used) and be-
01 0 when & 5 0 These resalts are 1o complete agreement  with the
m“ The results obtained at frequencies below 500 cyclafsec. bave

wed o caleulate the rate at cquilih the cuffmon cocll
geat of the reactants m the  same medium  (supporting clectrolyte) bemg
‘*““ﬂnﬂdbydrﬁfmdghadnphngmcdxm"mmywmw

tod potential, the redoxokinetic potential b independent of tem-

From the valoes of transfer coefficients and rate comtants at different
memmoflnmﬂm:lndfrcqumcyﬁﬂurofﬂu redox syv
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tem iy obtalned.®*  The former arc independent of the concentration of the
reactants™ when it 13 less than 0002 M The values of transfer cocliclent
and rate constant for the above system are 0-586 and 0018 cmfsec, ro-
pectively

The wramler cocflicient? of Fe(CN)y™ ™" and Te(CN) ™~~~ (0001 Meg-
wimolecular coneentration) i 10 N KCl 10 N\ KNOy and 10 \ K80, s
equal the value belng 49 at 35 G0 The rate counstant at equilibnam in 19
N RNO having 0001 \ concentratron of the redox couple 1 0:066 cm.fwrc,
at 350, Thevalucof a in 1°0 N\ KPr and 1-0 \ RI 1 0-50 and 047 ro-
pectively at 35°C.

On addition of non polar hiquich™ to the ferrousfernc system  the max-
fer coeflickent b enhanced but the mate constant remains practically unaltered
with benzene transler cocflicient 18 0-659 and with toluene it 13 0-686 &t 35°C
The addition of pH indicatons® abo increasey the transfer coeflicient of the -
tem, the valua with bromo-thymol blue methyl red and bromo-cresol porple
or thymol blue being 0669 0-663 and 0613 ropectnel, at 30 Q. The
tramler coefliclent decreases on addition of simple surfactants,% detergents™
or macro-roolecules? fike insulin  invertase and egg albumin and nereass
on addition of amy! alcohol  gelatn and anulm On  addition of (i) choro-
form acctone iobutyl aleohol and  mopropyl aleohol, the values of transkr
coeflicient are 0-375 0319 0-556 and 0-34] ropecthvely a1 19C  (6) B>
pol N fixanol C (cetyl pyridmrum Lromude)  teepol neutral and inwlin of
nvertase, egg albumm they are  repectively  0-573 0-366 0-526 at 35°C
and 0-3%9 0-572at30 C (u) amylaleoliol, gelatin and inulin they arc 0613
at 19C, 0-591 and 0:630 at 30 C respectmvely

\When 0-4gm mol/litre of acetone and 0-002  fixanol C are, respectively
added 1o 0001 M T'et+ 000! Ferth im 10N HSO,/Pt the rate constanty
are 0055 and 012 cm.fiec. at 35°C.

In the quinhydrone system, the tramfer coefliclent Increases with the
inerease?® in fH of the medium.

Recently Barker ! has d d that the ph of Farsdtx
rectificason can be  explo ted to meanure high rate constant even of the

der of 130 anfsec. Thu new technkjue—High Level Faradaic Rectifl
duffens from the radio frequency polarography (also termed as Low lerd
Faraduc Rectification) i that the latter 1 concemed with small pa'mﬁ:‘r
varation (— 5mv) Betk HLFR oed LLFR arc bascd on the combination
charge m hnique and the ph of faradaic rectifcation.

Recently this new appheation of redoxokinetie effect HLFR has coabied
(1) the measurement of rate constants of the order of 100 trmes larger than thoee

that can be messured by any of the other known methods (c-L Wﬁ;‘:

potentiostatee, faradaie impedance ctc.) (1) the determination
tlme, the homogeneous rate constants of fast dimoclaton and recombination
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reactions for a number of organic ackls in aqueous solution and (1) has given
c:pmmmulcwdmocformtcomm\pmpcmafor-numbuofwm.kndds
of different copstrtmtion.  Thos It sccms certain that the potentalities of the
HLYR method are conssderable.

R e

PECEY

mup apps

Rermeesors

Gerfacher H., Atgew Chew 1936, 63, 70. 2 Flokirscha, 1955 59 604

Apreal, HP & Singh 8 Age Usioerity Res 71963 12 (1) 131

Agarwal P iHd 1954 3 (1) 1153 Dom & Agarval Prw Inl dead 54 193133 66,

Agarwal, HP Froc. Ind Acad 8L 19% 31, 416 Aqarwal HP & Bharpara AP Eaf,
CECRI, Keralladl, 1933 1 Ko. 2 15

Agarwal, P & Agarsal, AKD D.AF College Res- J 1935 1, 32.

Apoml HP F Sd Ind Res 1956, I5B No. 10 611

Aprwal, P & Bikka, DR. Bull. of Ind. Sxc ElwcieChem. Suc, 1957 &N 1 11

Agurwal, HP  Kolloid Z. & Z foc Polymere, 1963 187 3%

Aqrwl HFP  Elctackin e 196 8,19

Apoal, HP 7 Vit Usie. 1938 2 No. 1 &0

Aprwsl, HP & Hemendr hummar Jod J Chew. 1963 LN 1 43

Aprrval, HP  Proc. of (ymperism s Electrafytic allr 1961 309

Agtrwal, HP 7 34 Isd. R 1962, 21D No. 4 108

Aprwl, HP J Fik Uss 1928 2, No. | 63

Dow, KXG & Agrrwal 1P ¥ 5. Ind Res 1950 8 N 11 280 Prec. Ind doed. Scl,
1931 34, 229

Oktham, X B., Thens. Farsday Sac., 1957 53, 80

Dest, K3 G, Nenyanan, UHL, & Sandararajan, K. dsshst 1938 8 656, Dom.

N b

K3 G Sonderaraf Ni nan, U H & S, Hutrocki-
wice dee 1959 1, 22 V s, 5 hn, ho & N

U, Efatrackimice Ak 1960 2, 235 Sunderarsjan k., J Elctveme!
Chan 1960 4, 339 \mmlﬁ&&wﬁ&m—dd—.

1961 2 65 Rao LGB, Prec. Iad dcad &d, 1952, 30A, 216

Barker 00, Anal. Chm. dcia, 1934, 18, 118, Tram. of the on_electrode
Procemes 1839 youger (Johm Wikey & Boas Inc.) 1961 825 Barker G'C, Fame
Soth, R. & Gardner A, Yamrr 1958 181 247

Mamude, H. & Delihay P, F An. Chow. Sw 1960 &2, 1547 Dehhay P Scads, M,
& \Web, OH J Piw Chem., 1960 84, 960, Wems C.H, Faradal Rectificatons
and Elecirode Procomes-Discrtabon, Lowians State Uk 1960 Senda,
M. & Deabay P 7 Pho Chew 1961 63, 1380; Bends, AL, Tood, H, &
Delabay P 1961 65 1258 Delhay P Benda, ML and Wem, CH. J 4=
Ches. 5o, 1961 83 812

Dow, K8.G & Aganal, HP Prw Lel. doad S 1951 34, 263

g:yr.-..u.u,- K & M, 1958 484, 63
Ll‘gm-&mm 1444 1952 33, 43; Razgunpn, 8K J Baives Gl
Apr-l.l]—l; z:.,a;; Collige Bt 7 1954 1 31 Vigysm Parkbad Angwmodhen Patrila,

Aprel P ¥ Elctreal Chem 1

963, 5, 236.

Apral, HY  Prac. Lad. dcad 8, 1962 53, No. 2. 108,

Aprwsl, HP J Platraesal. Chan 1963 5, 245
P 7 Etrockes. Sec. 1963 110, 257; Dows, k 8.G & Agarsal, HP T
Py Colald Chem 1950 34, BOF

ARMLILP Aot T Clew, 1962, 15, N 4 874

Aptel TP Kaliid 7 end 2 for Pojymars, 1962 184, 138; F Sdl. Sw. Lad:s 1933, 1,13

AL HE dgre e B T (57) 1963 13, T 79



s AGRA UNIVIRSITY JOURNAL OF RESEARCH

3t Agarwad WP, GG 1963 F PLH 9 Prw Nata Aaf S BRI 2 D W

1 \gaeel 1LP Kelldd T exd & [ Flrw 1% 188 114

33 Agarwal U P B UL Chm Sec T g 1061 37 N\o, 10 1393 Agarwal, HP & Cpie,
1K S S Id e, 1933 2 82,

3 Buler O G, aaal, CITCL eeruomps I9G. (563

fel



CONTENTS

Collold  clectrolyte  boundary and Aohlrawschs  relaton
Ta/CA=T#/0s for Tonic Boundarles—Part TI[ (Electro-
phoresis of Sb,S, Sol) By P D Bmamwasaz & Asav K.
BEATTACHARYA

Surface films of Bromocrool purple. My H C. SAmarvat &
P C. Dwivenr

ABO Blood group frequencies at Agra—An analyss of 14438
cues By Vv P MmaL

Achoca Janata linpaewy the ditrus fruit sucking moth (Leph-
doptera Noctuldse) By N D Pawpzy & T R. Suxmamt
Eotryodiplodia Theobrormao—A mango fruit rot organim m
Indm. [y S.C. Gurra & D K. Panpry

Chemical Investigation on the structure of Salmolte Afulabe-
i# gum and other plant gums, By A. S Dorra

Short notes on argyrophoce erotas Meyr (Lepwdoptera Eucos-
mxdsc) By 8. C Mmrma & N D Pamoey

The anoralic i the forcepy of male Fercipuls  qeadnspuaess
Dohmn and male Vels Lindiges Dufour (Dermaptera) By
V C. Karoon

Stodies on Indian agromyaidae (Diptera) Part—IT Description
of two new specres and recard of four known apecias of genus
Melerssrmy~« Hendel. By Sawrosm K. Tanpox

Smthabs  of 123 Benmtmrola. Some 2 (3 ~chloro-4
methyl). (4 bromo)-and 22°.3 -dichloro)-phenyl-l 2.3
Benzatriatoles. By Sarvya Praxass Guorra  Supem Kmuz
8awasL & Davewnaa Mowaw LaL Gare

Self incompatibility in peldiam molle Bertol, By J N Serm
The endokeleton of Nandus napdm (cuv ) Part. I The
Skull By O.P Knampsrwar & A. K. MrrTaL

Elinetlay of Agt catalysed codation of ketones by permlphate
bo—Part IL Further gody By K. C. Keoyex & 8. P
Sxrvasrava
Floral biology of Kamrakh (dserrbss Ceambele Linn) By
P N Bajrar & A, G Puncarr

A ntw cchinostome from the gangetic dolphin. By Raw
Exsina Gaxa

The venous system of Amphimsxs cwhis /Ham.) By (Smt
VIAY Rerant Sramua "

Page

27

33

37

41

55

91

101



21

23

24

20

27

28

31

32

[ QLIS

Digestion and  excretion  in syrphus balteatus de geer (Syr
phidae Diptera) By J L. “\avax

Abchan  and Tauberian Theorems for the generalized
Whittaker transform. By R P Gova

Effect of gibberellic acld teatment of freshly harvested
potato tubers on sprout cmergence  plant growth and taber
production. By Vijar Sreon & T ] Sevou

Physico-Chemical studies on the condensatien products of
Reychler s acid with aromatc amines. By Scmenoxa Sivod
Bisut & S P SmivasTava

Studses on the flow of Bmary mixtures of aromatic hydrocar
bons through adsorbent columns My D R.Gurra& P k.
Gurra

Indoction of male aterility in mutkmelan by the use of F b

450 Ay Nmrrewpza S Puxonmm & S P Sron

Protemn and nuclere 2 id metabolum of spermatozoa (Part I)
and effect of acids on seminal and b ood plasma proteins and
pure enrymes (Part 11} Oy Anxanan b

Studier on the durnbutoa 6xauen and awilability of
phophates in sofls of sugarcane growing tracts of Bihar and
Uttar Pradesh By Avoprrva Prasap Gurra

Studia in the condenmation of mromatic aldehydes and
methyl-ary! ketones. By Dowan

Action of diarom-thane and of substituted dirzomethanes oa
acid chlorides of carboxylic acids ByR. P Karoox

Studier on  the structure  development, lnmervation and
philogeny of the heart and Its conducting tisnre {n bat, plgeon
and rabbit. 8y PrEx Citarn Jai

Utllisation of hybrid vigour In  castor Rictaxs commanis Linn

By N\ Dimxsir

Studses on the ocaurrence of Leptospiral infections in doaxs-
tic animals and rodents. Jy hatasi Patt Dwivint

Studies on the occurrence of 1almonellas from varous sources

By Sumrr K. DatTA

Studies on the Pitu tary gland wn Ba bas Ter (Ter Ter} By
Bauw N Praxasy Rat

On Onchocereal Jesions m aorta of Induan donkey (Equns ad-

mxs) By ] C Kamivar & B P Pawpr

Pagt

1

127

153

187

191

195

218
219

221



COLLOID ELECTROLYTE BOUNDARY AND KOHLRAUSCH'S
RELATION Ta/Qa=Ts/Cs FOR IONIC BOUNDARIES—PART IIL
(ELECTROPHORESIS OF Sb,S, Sal)

P D BratmaoAr AMD A. K. BHATTACHARYA
Chemisiry Departasent, J @ K Uuwerslly
Regima] Colloge of Educatrss Armer Srinagar Kaskour
Sonany

The behaniour of coBold-clectrolyte boundary between pomtrve sols of
Cr and Fe Hydroxdes and vanows concentrations of Li Cl supernatant yola
hﬂn.fﬁnnbbdﬁmbchvnurdpurdyhnkboundlﬂ:mdmuﬂbouph
ined, 25 shown fn Parts I & TT of thos sexrfes, In the light of Kchirausch s rela
tod Ta/la=T2/O» for a sharp moving boundary between two elec-
tolyta A & B The present paper deals with our studics  extended to the
boundary between the negative sol of SbyS, snd vanow concentrations of tho
supernatant Equid  acetic acd, ‘Tho departure from Kohlrausch s relation
when the aceic ackd has higher conductivity than the sol  has been dbereed
and compared with the similar ohservations for ponitive sob.

InrrODUTTION
One of the fmportant aspects of Kohl h's hadons regardmg the
edfument of tho fion of the  Indlcator wn which should automat

ally take place according to relation Ta/Qa~Ta/On was studied and confic
med by Langrworth (1932) for Jonsc boundaries.  [TA and Ta are tho transport
numbers, Oa and Cp the concentratons of the leading and the indicator jons
A20d B respectively forming a sharp boundary so that the faster (eadwmg) oos
ar¢ followed by alower (indicator) Jous.] Lomgrwrocth observed that thao
Mjustments are enmured only when the Hutl concentrations of the two jons
‘:’m«iﬂwbwnduydnnmdﬁumumly References to sach studics

colloxd electrolyte boundarles are not availablo and it was, thercfore, con
pdered ementha) to stady this aipeet, 1n order to olrain relublo informaton
sbout  £-potential and charge of tho collowdal particles by boundary methed.

e qunmuwnhpuduvenoh of Fe and Cr hydroxides commmmca=
In parts Tand IT of ths serics, showed that the kading collod particlos elso
SPpear to sufier concentraton clinges when they are followed by the wdicator

Jous baving high fon, The values obtamed for thelr electrophoretsc
n""“anmchmluvntn:vﬁmm:ltulmmm:hlngin:’d\.l.uﬂmmol:ltnincdwldl
iower or equicond Hors of the ind tous

The results obtained with negative sol of 8byS, sol and variom concen
F’umﬁﬂhﬁlmdc-cﬁumpcmamtuquﬁnho:haw.mhﬁmd‘
“Hment of the leadlng fon  quite cantrary to the fact that It is aoly the mdi-
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cator fon whose concentration {s adjusted according hohlmush s theory  The
values of clectropharetie velocities obtamed from such cases show that n coe-
trast to pontrve sobt they are far less than those obtained  with lemer oc eqo-
conducting concentrations of acetic acd (fig 1)

Exreznenrat

(a) Preparation of Sh,S; Sol A fairly concentrated 3ol was ebtaked
Ly paming punfied 11,S gas slowly through 400 cc. of distled water m whh
2 / solution potamstum Antumonyl Tartrate was added drop by drop tll the
sol. Just started getting tramlucent,  Dxeess of 1,5 was expelied by a slow
current of purified hydrogen and the sol was punfied against nunning distilied

water

(b) The apparatus techniqne tmed and ealeulations of the potental
gradient under which the boundary B supposed  to move (Kruyt 1928) were
same ay described In Parts T and 1T of this serdes,

OnszavaTion anpo Draons

The rerults obtained by wing varkous equicondactng supernatint liqulds
were significant to suggest that equiconducting acetic acid which prodoced
a sharp descending boundary with the sof under study can be considered to be
a suitable supernatant Tiquid in view of the cnterions reasoned out by ws (8
our carller 1 ) from the conclnions of ] N Mukhesyee (1978)
and Henry & Bnttain (1933)

The effect of gradually increasing the coneentrathon of the supematsat
liqukd (Acetic Ackl) is shown in plates | 2 snd 3

Tn Plato 11t will be scen that the ascending boundary conshts of #
yellowhth orange colour (when supernatant Liquid of small concentration s
times conducting than the sol B used) winch deepens on Hcreasing ¢
concentration of the supernatant bquid to § times. With equicondoctinf
concentration of the supernatant liquid (Plate 2) the advanang sl colzo®
does not differ from the origmal in colour and thickness, But with furibe
increase In concentrmtion of supernatant ].lqmdmcd!.heldvandng"’l cotwad
wlity Into three distinet layers of different colour intensities pamely fif
yellow deep orange and reddish ornge. On the other hand the dexcending
bmmdlrylhmugﬁdlmlmmcmthemtmﬂtyofdrcwW(ﬁh”dh'
deep red) with time when the fon of the supernamant liquid n sl
(4 tomer conducting to equeonducting concentrations)  The Incresse fn €

ton of the rup Iiquid beyond ths concentration  chns®
the bet of this boundary altogether and it i now found to chazge 8
whurﬁmnruddhhunugetoydhwuhonngtnndho’eiﬂm““d,'

The behaviour of both theso boundancs shows & considerable depertar®
froui what s expecizd (from thear analogy with the donic boundare) #0cord:
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fng to the Kohlrnmchs  regulating fi TA/Ga=Ta{Cs. The fist im.
pactant aspect of the theory ks that the concentration of the indkator Joms
(foliowing faster kading oas) should lally adjust itself according to

the above relation producing & sharp and stable boundary Bot the changes
in the concentration of the descendmg %l column whero the sol particles behave
1 ading wat, point out to the ponibilty of the mutual adjustment of con
centration of the leading and the indicator partices 1n a colloid-clectrolyte
bomdary ‘The confirms our earlier Tl btained from the behaviour
of the colloid-electrolyte  boundaries of pontive soh,

The ascendmg boundary abo shows a pecular behavionr with higher

of the sup Lhqud and fts spluting into three distmet
thads sctms to be aboormal. Tabls 1 summariscs the values of the
<k haretie velocitles obtalned with the varioms concentrations of the mper

oatant Bquid, The valoes obtained show that with higher concentrations of
the sopernatant liquid the edectrophoretle  velocity 1 diminished and with
quiccndocting and smaller of the supernatant liquid, practi
ally Ame valoes are obtamed., This b in contrast to that obeerved with
Positive ;o of ferric and chromic hydroxide, where, with the higher coneen
tratiom of the supernatant liquad, the electrophoretic velocity b found to
bresse as thown m fig 1 where tho different values of electrophocetic velo-
city obtained with varom conductivities of the supernatant liqmd (sfz. equl,
balf, two oc three times condusting solutions repeasented by G, 0, 20 or 30
o) are plotted,

Tants 1
2338, Su ; Desending brndery

Contentration of the a 1
B LW h w
4 “s
L gl ¥
R W p &
-Poathal (Ve X10-3) ] 49 EY L 3

mhhhdmmndmicdfmmthaeohcﬂnﬂomﬂnzsb,s,wlwﬂdauhm
5ch lem ptable compared to the Fo and Or hydraxide sols  colloid elec
:ﬂfmhhlnimhlhudm:ﬂddmtophyammk. leadmg to
N derthle departure rom I analogy with tho purely fonuc bondans.
w‘“innmenwuammowmmnmhm of the procen
& the wigration of callokd-clectrolyte boundary f1 under progrest

L
tmt"*""“-h!-dosu.lm ” e

DR & Wilkgen, .0 Kelied £ 1928, 44 12
Vel [N, 7130 1018, 5, st
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SURFACE FILMS OF BROMOCRESOL PURPLE

H. 0. SazaswaT Axp P C. Dwivenr
Chemirtry Depti, Chrust Chxrch College Kanpsr

IntroDODOTION

Earlier work an the study of the kinetics of the formation of adsorption
fitm of sarface active solutes at the surface of solations of benropmrpurm
108, nckal B, caxan?  thymol hlue, bromophenol blue and bromothymal
bioe'  bave shown features which are characterisuc of varfous systems It
s therefore conndered of Interest to advance the work to fow maore systems.
mmmdahwﬁbth:mdyn(mcnnﬁccﬂmofbmmoolpurph

ExrrznmwraL

I Selriwas msd One gram of bromocresol purple indicator B. D H.
m‘kﬂnmgmmdmlnapu:modnwﬂhﬂmlofo-oi‘lndmmhydrmi:
=l wat made up to a litre by distilled water  The stock rolution was filtered
Sroogh Whatman No. 42 filter paper and was med for preparmg the solutons
o the fllowlng concentratrons  0-05%, 0025 00125 / and 0-00625%
zwdm The actmal concentranen of the stock soluton war  determined

definite
mgx volume, m duplicate, in & porcelain dib, 1t was

mPH“Qm!ohhmwuuﬂmtdm?bylddhgthnnq\mdqmﬂty
o pure hydrochlorde ackd, The pH 3 was malntalned by ming the acetate
buffer, mcmmpruﬁmndbyBa&mmpHmcumoddH?
OﬁrrchqmmhmcdmnfmxhrthtyofBDH
&Z‘WTvdng- The film balance wed way mmprovsed 1
Uboratory mung DU NOUY TENSIOMETER:  The method foc
m!i(l) varztion of surface tenslon with time, (b) force-area curves,

Doscorucer or Resurts

hﬁ“""wﬂf@fumﬁalu An eamimation of ths curves

&m“ﬂ“h’“ﬁlltlh:nmﬁmtmufhranonmlpupl:dmut pH2
I VY rapidly during the fint 2-3 minotes and thereafter the fall o dow

that there u no potential barrier for mital accmmulation of bromo-
'memm&.npmm&mm Ay 3000 &5
d:nhnmmuymmmwa a charged
L bromocrtsol purple 13 aingly negatively charged st

“hech alows down the accumulation until equliberam s attaned
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2. FerceeArra Cuwrvet The surface films formed by accumubaton o
Lromocresol purple at the surface were found to exhibit the propertes of the
insoluble substances as has been olmerved wiath many other systems earlier?
The exarmunatron of the forcec-area curves 1n fig 2 shows that we are dealig
with a single  phase film. The compressibility diminshed only very towly
with increase of premure. Lven at the highest pressure the lowsst compres-
Inlity observed for this system Is 0-09 cmm.  per dyne which b much hgher than
the corresponding values for single phase films with other rystams, cven when
the film pressures of the latter systems are comparatively low  The fm ob
tained from different concentrations of the mdicator arc similar m bekaves
a1 i1 clear from the similarity of the forcc-area curves for dufferent concentn-
uom

3 Rete of accewal \n cxamination of the curves fig. 3 sbows that
there is a progrent fation of ¢ ool purple with tme. The
initial rate of accumulation 15 invanably fast and slows down afiervands alo
the accumulation is faster m more concentrated solutions. It Is to be noted
that all areas have been measured at a surface pressure of 2 dynes per o™
meter against a one mmute old reference surface.  Swnce the one mmute o
surfuce has a lower surface tenvion with more concentrated solubon, it is 65
that the areas are being measured at higher absolute presures. If the are!
are measured at the same presure  thronghout, the values for accumulabe
would be much higher m the case of solutions of hugher concentraboms.

4 Efect of pH o the ranaiim of surfact tranon wtk b axd rate of &7
lation  The effect of pH on the varaton of surface tennon with time i 77
Interesting  From fig 4 curves 1 and 2 it 1 seen that the electrical
barrier 13 alightly mose effectrve at pH 5 than at pH 2. Thus protably it ¢
10 bromocresol purple having doubly negatrvely charged ous at hgher
values. That the electrical potential barrser 13 responsible for the slowing doet
of accumulanen §s proved from the observations in fig 4 curves 3 and 4 whidh
show the effect of neutral salts.

An examunation of fig 5 curves 4 and 5 shows that the rate of socm>
tion b rabed by decreass m pH.  The H¥ hn;m.mtuflhdrlmn‘;
have & very high deformung action on the snjont.  The o
jons would thercfore have a Jarge effect on the zeta potentlal of collaxdal ¥
tem.  The same i true here abso

5 E;.ulfwa-mw_q'mfmmmmd"‘#
An coummation of fig 4 curves 3 and 4 shows that the
of MJ10 KQ1 to 0-025% Ieomocrasol purple (pHm2) steps up the vari®
of surface tention with tane tremendotnly so much so the surface tﬂﬂﬂm“b"hl;
d withm two mnotes In presence of M/10 Gl hmmmnbuh;ia‘
10 minates with the solution free from the salt. Abo it i cloar that a8
even at M/100 concentratson b much more effective  than M/I0 R
15 duc to divalent banuom dons having a dircct effect on the ¥
filmss and bringing down the charge denuty connderably
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An examinaton of fig 5 curves 1 and 2 thows that the rate of sccummla
ton of 025 4 bromocresol purpls solution (pHm=2) s very much enhanced
by the sddition of M/100 BaQl, and M/10 KQU, respectively it is qulcker
m prascnce of BaCl, than of KCl.  Thn mcrease In the mate of accumulation
by electrolytes Is duc to (i) the contrachion of the electric double layer and
(1) the formaton of aggregates at higher sonic strengths, for 1t 1 dhown that
polymensation should bring an Increase m the rate of accunmlation.

6. Efect of additim of won-electraiyies om ihs rete of eccomnlaion The

inactrve non-electralytes like cane sugar have no measurable effect

on the rats of accumnlation even when present to the extent of 0-5% but the

aapillary active non—cloctrolytes like cthyl and amyl alcobols duminish the rato

of accommlation cven when present fn emall concentrations (sce fig 5 carvea

6and 7) This action of alcohobs with regard to accumulatron depends on the
fact that they cffectively destroy the foam obtatned In such solutions.

AOOWLEDGEMEAT

The authors take thh opportn ty to thank Sn N Abraham, Prinapal,
Christ Grurch College, Kanpur for hb interest m the work.

Bunniany

The & cmrves of t ! purplo solutrons show that the filma
obtained from different concentrations have the sme atructure at equal surface
prestures. The solutwons of bromocresol purple thow a vamation of sucface
teetion with time, the rate becomes alow after some time, mdicatmg the exs-
trace of elertrieal potential barrier Thb barrier s more effective at higher
PH valocs, The addition of peutral mlts aonul the offect of the potentud
:;ﬂﬂ' The surface active nom-clectrolytes mhilt tho rate  of accummfa

Rrrexeeoes
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ABO BLOOD GROUP FREQUENCIES AT AGRA
{Aw Axnavyn or 14468 Qaszs)

V P Mrras
Department of Pathology S A Modical College Agra.

Although Landstemer observed the vanation in the blood groups of
eoemal indradusl belonging to the same specres fn the year 1900 1t was not
il 1919 that on the baws of the analyns of blood groups of soldiers of several
nadopalites, Hingdeld and Himafeld painted out the sgnificant differences
In the ditribution of blood groups amongst indwiduah from different natons.
The xearch for an cxplanation foc the ranty or predominance of ane or more
of thes: groups n dufferent ces has engaged the attention of varow myest-
Fuon mnec then  Nomerous papers bave been published and extensive data
8 xvailable on ABO blood group frequencies m different regwoms of the workd
bdndmg'.belndhnr:gm.

With the realmation of the probable relationship exnting between different

E£roups and various doesses like peptic ulcer grstnic carcinogm, pernfaioms
amacma, dabetes mellitus etc., it has become necemary to work out the incd
dm&&mﬁumtmhbodmhlpudmh:popuhtmmuf
St mtionalites or racea 5o that the samo could serve as sdequate control
B w3y study oo the relanen of blood groups to discase. Table | shows the
dhﬁibmmquBOpnupamvtnompuu of the country as reported by
vaziow authoes, The e of the ample 1n moat of the stndies » not big
Bm’”dﬂ‘”mﬂtyofreporuunABOgmup&nqmmm-hrgemuof
mued population from thi part of the State, results obtaned on knalymt of
d‘“ﬁnmlﬂﬁﬂuumrcportcdbne.

Tameze 1
Dustribuion of ABO groups w \owtribel population a oervons stasss ix Indie.

Blood Groups

Sak Asthar Y;r Nmau! (per ecat)
study I’—[—
A B o AB

_—

P Pathal 119 3% 11 46 mnloe
Rajuah, Goyl & Aveod 1389 60 M0 1M M50 716
VS Padoh  MusckLabid 199 D% s wm | 810
o Mbtra 1955 3000 2145 3712 $I06| B35
s Ben et al 19 nop 2 syis :og| 74l
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Tarte 1 (Contd )
Distributien of ABO grewps 1n \on tribal paplatian 1a varsous states v [adu.

Blood Groupe
ta N o (per o)
Suste Autkor of o
stwd nalped
sl a]o|m
Amam LIRS 1958 9 w5 W Tm IE
CP &Derar  Home &
Malala 1913 118 Y v oyl 7
Bomba House &

Y Mt Teebis 1953 ur3 9 a0 g5 AW I
Guofrat Acllea ] ctat 190 N 20 e 2w 1Y
Madra Ve &

Y M oumal | 193 1000 | "0 210 4220 M
Kenla Bird tal 1902 179 63 2526 4393 I

MaTeriat axp \Memirops

The present series of 14168 mdwaduals includes doctors, medical stwdenth
numng saff Laboratory techmicmny hospital patents conviets from the kal
Jaib and voluntary denors reg stered at th  Blood Bank Laboratorss, 5N
Medical Gellege \gra Data from profrssional donors regntered at the Blood
Bank Laboratories have not beem inclided 1 the serica. The blood groaps
was done by th e techmique wsmg 7 ecll suspenwon of red cells and standsrd
antisera. Gene frequencies were calculated accordmg to the  followmg —

V-
- <
O+b
l’-‘-\/*\)
O+A
Lintinh VAR T
Where O A and B represent the number of persons with O A and BE
respectively and N represents the number of mdraduals in the sample

rpnndqreprumtthcgrm&nqummchAmstmuM
Cﬂnncmdgtnnﬁ'tqucnria\«mm}mhwdmmchnnﬁm[urmuh-

r=(1+%) (+3)
p=p (1)

e-1(+2)
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Where Demf— (p+q+r) andr p and q bein~ the carrected gene frequences
of O A and B genes respectnely  Expected frequencies for vanows phenotypes
were calenlated as followy —

Phooe e Exswted [ equenes 5
o A
A AITRES/YS]
B N2 427 1)
AB M)

X7 test was tmed to test the sivnuficance of these frequencees applymg the formnla.
X (OB
Ey
OpxEx At10%y
Table 2 thows the ditribution of A,B O and AB blood groups In
JWmdnﬂmb&umAm 3930° of the indivdumls belong to B group

TanLr 2
Skaving the disiribaticn of 4BO gresp amergst 14478 indiraduels

Phenonype Number bwened Percentage

\Mv‘,_
A 329 nm
B 714 930
° 463 08
_ An 1395 5 64

Table 3 shovy the dutribution of obacrved and cxpected phenotype
Eequency i different

L= 8
Tasre 3
Skxing pheastsp. [ eqrency acco ding £ sex
B Al TFemalo
—_—
Number l Frequency Nomber l Prequency
Obser | Exper |{ Ober | Fapee  Obser- | Expre | Otwer | Expee-
tﬂl ted o ‘ ted od tad ved i tep
T
A 1997 1Y !4 e M9, 9 PU W
B 9 H3T mp m17 2305 | 19 4141 OB
° W 3l ™S =T MM | M BT M
AR 857 %01 975 1012 w8 | 6% 948 1049
X
n;;"‘l:;ﬂlnluco(7llformxlulndl734forfmnkx,ﬂmtxbuhrnlm

h!dtgrcao{[rcdombtmgTﬁlS.
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Table 4 shows the gene froquency distril dmg to diffrem
sexes and in the total sample o significant varation was  olsened In e
distribution of varous blood groups in dufferent sexes,

Tanir 4

Shouing gene frequency distribution

Sex
Geney Tota! xmplr
Mal Female
P 1737 1816 1%
q 879 3012 %%
3 3361 E3brd ns
Discussion

Besdes the mportance of blood groups in anthropology blood transfond.
antenatal care and gencucs further mierest m blood groups has been arowed
because of the probable relationship exnung between blood groups and vane
diseases. Finst attempts to corrclate the ABO groups with a vancty of doc®
were made by Duchanan and Higley in 1921 Sulsequently alibough a numbT
of workery attempted to comrelate blood groups with disrase it was the poe™
work of Aurd Bentall and Fraser Roberts in 1953 which focumed the atmto®
of scienuific +orkens on the problem oace again. The evidence for an #%00>
tion between ABO groups and susceptibulity to dncase has been thown © be
quitc convincmg for some disenses and faurdy wggw.ntfurDthﬂ"(R”&
Sanger 1959)

Fornuduoflhutypcnunccuuryloukctpmpcﬂ)lhc‘“ﬂudm
sguinst which to match the blood group frequences observed I different &
s, Controh can be sthected In two wayr, The seres for general
of the areas concerned may be wsed or the figures for patients mﬂ-ﬂ"‘sﬁ;
other dmeases at the hospital concerned may be utibzed. Ussally 2 k
Pffplﬂuunoflamfurgmcnlpapuhnmoflhcmwnmtd;d’w
derrved from the It of blood bank donore. Il'Lh::}mspltnlpﬂUCﬂ"'ndd':
controls are not drawn from entrely corrapending populabons ‘m’fhtd”
to ngaificant vanatsons m resulis. This s particularly true for ths part o 25
munuy“hmlbcma)mtyo[bboddmmmpmfmmﬂlﬂd““hﬂm{
from different parts of the country (Afiwml, 1962) Aﬂ;n(ls.ﬂ)h”?""
out that even when the donors are typical of the general population they
not be representatrve. Thud'm—c,d}cmﬁbodoftholwﬁmmﬁ
for control scres should be to secure figures fram the geaeral population
than from profesnonal donors,
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1t hat been 8 gencral observabion that gene B very bighm the Indogan
getc valley and as one moves towards the South the frequency of B deceass
and that of gene O mereases.  Moving towards East the frequency of gene B
decreases while that of genes A and O n appacently increased.  The
of gene B m ths series war 28-76% and comparey well with that reported by
Malope and Lahun (1929)—26-1 , and Mourant etad (1938}—2523 , \adar
Iape has suggested hybeidmanon as a sgmifiomt factor m determming a coocen
tration of B smong mixed oastes,

Synoiary

An woalyms of ABO blood groups of 14468 {ndrviduat has bern reported
from Agra. 33°30% pervomt belonged to B group. The mpostance of den-
g ABO blood group frequences from general population rather than ffom
rolensfonal blood domors has been pomtrd ont
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ACHOEA JANATA LINNAEUS THE GITRUS FRUIT SUCKING MOTH
(LEFIDOFTERA-NOQTUIDAE)

N D Paxory amp T R. Sumiam
Goot, Agriceltxral Collige  Eaxpar

Achwts souste Linn. commonly known as castor semilooper in India is widely
dstribated throughout dtns growing countrics of the workd. It b mamly a
pest of eastor (Reess comspons) but has  been recorded from several other cul-
tivated and non-cultrvated plants of various familics. Fletcher (1914) reported
hﬁ'umSoud]ImihonPcuncgnnm (Prnuca gramatem) Lover (1941) i Figil
o Rose (Bese 1pp.) Van (1946) m Honoluln and Hxwabi on Dudhi (Exphorbia
i) In additson the authors have abo recorded Hazardans (PhWetikas serari)
;‘;:“(Adrnih:npn)lndpipal (Fices refigiase) a3 new host plants of this

Ayyar (1944) reporied that Achoe jeeste i an mportant pest of castor in
bat ity fmportance as fruit sucking moth © ot known. At Kanpur
we noted twelve dufferent species of frult suckmg moths and Ackees janefa stood
thind m order of ther prescnce in the garden. Goldmg (1945) m Nigema re
corded (be Ackora 1pp artackmg nipe and  mpenmg mango, guava, tomato,
% #nd citra futs, But we found that the moths of Ackws jemata are the
0w paat of all the atrm frous only namely the sweet ime (Ciiras [owetta)
Brape frults (Citrs peredii) and malta (Cures asens)

The mouth parts of the adult moth arc stout with raw like long probosch
compamed of two clongated galeas, Tha proboscs is adapted to puncture the
Tpealng frults of aitrus,  Rakshapal (1945) at Gualror recorded that dchees
:;-mduaﬁumm@gculdmg(ms)mmmmmmmtm
w_m“ch-npp pieree the fruits throughout the night and untl about
mmmduudny-.bucdmngthcpmtmumo! lavestgations the
%mhnmmtmmedmmmam It alights and

o0 & frolt; then starts searching a suitable point with the belp of apex of

‘:&l:m In magority of cases the upper half portion of the fruit is selected.
hh"‘“:hme'lm:pcrphce.v.hcpmbmd’u thrust throwgh the rmd of the
with slow dnlling action,
Efpiet of purving end cking e citras frnts
'I'n:mu.\nofArJnn
Joudde generally do not attack green frmuts, but in the
m:ddﬂmwmtunlnnnpohﬂumnutk&ﬁm The mjury m

penmg fmity o hitally s umple prncture which can only be seen
fd:Pufmm‘ €Yt An affected frut on squeesing corea out & fermented frothy
the practure camed by the moth.
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Smainathan (1924) observed on an avernge 9-10 punctures on a singke
fruit. At hanpur we found 6-13 punctures on & single frnt, The frults whick
arc damaged by thewe moths begin to rot near the pumcture and brown roaghly
arcular area, surroundmg the puncture I8 formed An injured fnnt tem
yellow prematurely and falls down with the slightest dsturbanee. It wasalo
noted that the fruits which drop prematurely due to sttack of these motht ar
further subjected to the attack of certain bactenal and fungal discases. Soc
fallen fruitz rot in a dayor two and become absolutcly unfit for humm
consumption.

Effect of wtificrel puncixnng om citrus fruate

An experiment way conducted by artfical punctunng the grape futt
(Gitrns paredisi) vath a syringe and @ lttle Juice was extracted from each puse
ture In the orchard of Govt Agricultural College, Kanpur  One to tixee
punctures were made and depth adjusted at 1 3/ and 127 It wu
noticed that as the number of punctures Increased the number of fruft drop
ako mereases and the depth of the punctures makes n neglyible cffect an e
drop of fruits,

Rerexrxcrs
1 Ayyar TV R.I5H Dot on seme fruft scking moths of Deccan, Tedim J L3 (D
o n)
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1
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6 Van, ZRH. 1946 Rerent lumigrants Insects Hunenfl Plant Rewarch 58 (1)1 1117
Senicatban, P 1924 Frot socking mottn  of 8. Indie. Rep Prec. 3k Est. Madg
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BOTRYODIPLODIA THEOBROMAE—A MANGO FRUIT ROT
ORGANISA IN INDIA

S Q. Gurra a0 D K. Parozy
Betexy Departeat K N Gooernment Collsge Gronpar U P

During the survey for market diseases of frnts at Naky Tal (Ind) the
anthors came acrom many docased mango frmty which had large water soaked
frregular leslons of black colour The analysn of these rotted mango fonts
yrckded & fimgus which was later Identified as Beirpodiplodia thusbromas Pat.  Tho
type culture of the fimgus was depostted at the G 1th \fyeologrcal
Institnte, Kew London (Ne. IALI 81176)

The fimgas grew rapidly o potato dextrose agar mediom forming regular
and areolar colonses.  The colour of the medium changed from straw yellow
to dark olive and finally to black. The mycelhm which was at first cottony
aad byaline became olrve and then black withm 4 days of growth  Pyenudia
could not be observed cven In one year old culturex

The pathogenieity of the fungis was tested and among vanows  frous
fnoculated, the fungus readily attacked Dusserns, Seroli, Amar Langra and &
wour variety of mango fruit, Capmoet eveom, pear apple, plum, peach aad
tomatn froits, The symptomm in geoeral were shallow  watersoaked, black
o brownnh areas. The pycnidia were formed by the fongus o the miccted
ﬁ'uh:u(nnngomdpurun]y

Ths u the finst report of Beirpedipledia theebrsmes Pat.  attacking mango
fruty fn India. Presumably it cames iderable damage to mango frmty Ia
stmage and doring transit,

Grateful thanks ars doe to the Drector QALL Kew London, for cou-
firming the sdentfcation of the fungus






QHEMICAL, INVESTIGATION ON THE STRUCTURE OF SALMALIA
AMALABARICA GUM AND OTHER PLANT GUMS

A.S Dorra
Netunal Sxger Tastiinge Kenpur

Selmala malobcrica gum, commonly known as  *Serul” gum occars in the
Indian cotton tree (Bambex melaboriam DG syn. Salmals malebarice Scott xnd
Eodl, Fam. Aalvaceas) which grows abindantly m Indi m wild state. It
B whitish in appearance, when it exnded, but becomes opaque and darkens
to mahogany ar blackhh colour en drymmg Ity larger tears are sometimes
hollow
Punfication of Satms!ta malebancs gem

The powdered crmde gum was dimolved i soduom hydroxide solatan,
filtered 10 remove msoluble tmpurities and the polysacchande material was
recovered by preapitation from I andic aqueous solution with ethanal, The
proces was repeated scveral tmex to obtam & sample in the form of winte
wmorphous powder having negligible ash content (sulphate ash 0-048%Y  Equn
valent weight 1532 Pentosans 139 Pentoses calenlated on the basis of pento-
am 1589 Fofural 817 4) The punfied gum was sparingly solublo m water
ad dod not reduce Fehlings solution. Ntrogen sulpher and halogems wers
absent,

Homporsty of the Selnalia maleharics gom
Homagencity of Seimalia malabenics gum wes establuhed by the fractiomal
precpltation with ethanal, The purified gum obtamed from the large sale
Preparation was dissolved in sodinm hydrodde solation, scudified and scparated
hmo&lﬂhmbyaddmgdxﬂ'mtqu:ndhuafcﬂun& In another exper-
Went, & sugle nodule of the gum was punfied thres tmes by the procedore
described above. All the three samples were hydrolysed quantitatvely and
e rugan released were identified by paper chromstographic  procedure.
Quantitatrve estnoation of the sugars was camed out by axdmng them with
sodumn metaperiodate. The remult of the analysis thowed the purified gum
Rzple from 2 wngle gum nodule of the crude gum had the sme composttsgn
2 thowe from large scale preparstian, indicating  thereby that the gum was
Iy homog n &
dad kydralyny of the pam
The purified Selmolm meleberica gum was hydrolysed completely with
slphuc acid The hydrolymte was newtraloed with Banum carbonate,
ﬁh“'dmdtheﬁ]mmmmpuntcdmlbrwnrymp It was extracted
y with methanol to obtam the newmtral wgan (Fracton AV The
reddue Jeft after extraction with methanol comisted of barmm mlt

Proom
i o ddrem—Lledicina] Chemletry Dh labog, Cential Divg Fescarch Tostlint - Chattar
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of uronic acad (Fraction B) Prelminary paper phic amalym of
fraction (A) revealed two strong spots correspordding to arabinose and gatatoe
along with another weak spot, tho Ry of which indicates its closents with
thamnose. Upon partiion chromatography on a cellulosxe column, sugar
mixture yielded two crystalline comp which were identificd as L-ambmow
and D-gal from a of speafic rotation and preparaton of
thelr characterntic erystalline demvatives.  Urone acld  liberated from the
barlum salt (Fraction B) was Hentified as D-galacturonic acld from its paper
chromatographic exnmunation basic kead acetato test and exidation to modk
acid. For further confirmation about ity nature, the methyl eter methyl
glycoside of the uronlc acid was reduced with sodfum borohydnde. The re-
duced product upon hydrolysis yielded only galactose, provmg conchanely
that the uronic acld comy of the Salnalia selabenca gum 1 D-galictoronis
aad.

Quantitetite estrmation of goloctsse end exabumse present i Salmalia malsbanie prm
The punfied gum was hydrolysed hvely with sulphuric acid

yied g
The neutral sugars obtamed after neutralmtion and subsequent treatment of
the hydrolysate were separated by paper chromatographuic procedure The
indrvidaal susgans were eluted from the paper strips with water andsed wid
sodium metaperrodate and the liberated formic acid was titrated with standard
allali. The estimation results mdicated that the galactose and arabunox wer®
present i & ratio of 21

cywymmgm&mmmmm

The autohydrolyss of the gum could not be carried out successfully doe
10 itz sparyngly soluble nature but 1t was abserved that prolonged beanog of 42
aqueous sspenton of the gum results 1 the Lberation of small amownt of 373
binose,

Partial hydrolysis of the gum with 02 N sulphuric acd remlted i 8¢
production of Larabmose rhamnose (traces) and D-galactore along with 82
aklobiuronic acxd  This on further hydrolysn ylekded D-galactose and D-gaitt
turomic aod. The structure of the aldobluronic acd was ctablished o2
mcthylation expermments. The fully methylated  aldoblurons acld wpm
methanolyais and further hydrolyss with aqueom acd yikded 2340
methykD-galactoee  and 2.3 4-m-O-methyl D-galacturonic acd m oY
equal amommnts, Th.cmahyhtcdmgu:ndmoulcnudmmdﬁdm
thewr spectfic rotaton and by prepanng characterstic crystallme detat™
mmmmdutmnhymmlmmﬂmmwﬁcmﬁ
of the eyl 1 aldohi acd EY d that the aldobruronc e
6-O-(f-D-galactopyranosy]  uronic acld) D-galactose. 'l‘hc-tnxf"ﬁ“’[mi
aldobruromsc acd was farther confirmed by reducing the fully mednl
aldobauronic acd with sodhum borohydnde. The reduced prodoct ¥
hydralyms yitlded 2 3 4-m-O-methyl Dgalactose, The molation “{_Bo.
3 4-tri-O-methyl D-galactose shows that the uronic acd parson of ¢
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bironic add 82 3 4--O-methyl Dgalacturonic acsd and 15 hnked through
G, of D-galactose resdue
Thw structure ¢f e degraded Salmalia salebarics gam

Coatralled aczd hydrol of the Salmala mlabaric gum  yielded

¥
2 degraded gum together with L-arabmose, D-galactoxe and rhamnose (traces)
The degraded gum which reprosents the stable nucleis of the gum, upon farther

hydrolyem afforded D-galactose and D-gal ic aced.  The structure af the
degraded gum wat  establubed from methylaton studies.  The fally methylated
& of the degruded gum upon methanolyss and further hydrolysis with
aqueonn sod fiurnshed ackdic and neutral sugar fractions The acad com-
pooent was  charactermed a3 2 8 4-tri-O-methyl-D-galacturonic  acd

through its crystallme symde.  The neutral sugar fraction was found to consmt

D-gatactose. The identity of all the di- and tm-O-methyl sugans was
establshed from measurements of ther specific rotatons and m.ps. of their

chanctenstic crystalline anilioe derivatives. The molations of 2 3 4-tr-O-
methyiDopalactaronic acd (one mols) 2 4 6m{onc mok) 2 8 4-
to{ono molt) and 2 6-di-O-methyl D-galactose (one male) fram the methyl
atrd degraded 13 branded ch wod alo d

that all the D-galactose and D-galacturonre acid renducs are of pyranose struc
ture, and wre jouned exther by 1-+3 or 1-»6 [inkages. A posthie strocture (T)
for the average repeating unit of the degraded gum has been suggerted on the
b of the above methylaton rasults and the earber molabon of 6-0-8D-
plictaronae scad-D-galectose a1 a graded hydrolyan product of the gum.

—3 D—%‘lhﬂ— 3 D-galpl—

!

D-Galp
6
D-GalpA
Galp=Galactopyra nose )
GalpA mGabactaronic acd
1t 1 ween from the ptructure (I) that the &
verage epeatng wnxt (I) oo™
:hhm‘dmldtdmumn.mmch;mufl—dhﬂningnhmyﬂnm:
hnm‘ndm!hclkhb*mklddulmchcdn-ndcchmmdtphawhd

absence of the tetramethyl in the methapolyss product of

tho nugar e yas

hu’f“lzcmuh’hmddﬂgﬂdtdgnmpomuomthumd:dmdgumpm-
hmmgnmm[rmnthcmmdmmdo(dmunmm The
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structure (I) for the average repeating umt bs in agreement with the eqaralat
welght of the degraded gum.

The mode of unfon of the sugar units In the majoc part of the degraded
Salmahio malebanes gum was further confirmed from perrodate oxidatwn stodit
Oxldatlon of the degraded gum with sodlum metaperiodate was foand to
proditce 23 moles of formic acld per cquivalent with concomitant consurmpom
of 43 moles of periodate. The perodate oxidned gum conssting mamly o
I 3lnked galactopyranose rendue furnished on hydrolysa 18 mols of D-
galactose per equivalent. ‘The amount of formic acd liberated,  conwampom
of perlodate and the amount of galactose residoes liberated as & result of byt
Iyals of the perlodate oxidied gum arc in good agreement wath that required
by structure (I) as propased for the repeating unit of the degraded gum

Structural features of Saimalia malabarica gam

Gamﬂumﬂunlfmmmof&hahanddwcgumhﬂnbmbﬂd
out from the results of methylation experments,  The fully methylated poiy=e
charide was hydrolysed and the hydrolysate was separated to cther
fraction (A) and cther msoluble rendue (B) The cther soluble faction (4)
was fractionated upon Whatman No 3 MM flter paper sheets to g7 &f
components of which the following five have been emtified. 2 3 4 &
tetra-O-methyh-Dgalactose, 2 G-di-O-methyl D-galactose, 2 "d‘ﬂ*_
methyl.-D-galactore, 2 3 5-trl-O-methyl-L-arabwose and 2.'»-dr04==‘2d
Learabinore. Therummmgdxlhmgnrmnobum:diuvﬂ’ypwfﬁdd
lppmuitobenmo—o-mcthw,lD—g:hnmcfmmlunteofml!"ﬂ‘"m'
paper chromatogram. The cther insoluble fraction (B) was o
213  4tn-O-methylD-lacturontc acid The fdentificabon of the 27
products showed that the gum contains D-galacto-pyranos mits lmked throsgt
G, 0, C andC C C,and G L-arubinose wmts through G, Gi =% &
and D-galacturonic acid linked through C

In order to explain all the above types of inkages, a provesanal ST
for the Seimelta maleborica gum has bcmputfmdlf:umhnam”ufg_
suderation the structure of degraded Selmalia maleberice gom. Skee 20 B0
methyl-D-galactose realdue has boen molated from tho cleavage fregm® *
methylated Sebeelia malebarica gusms, it B clear that the labie sagar 4
are attached in the form of sde chains. Rmthm:glhdmcraldnﬂhdz;
ded Setmalte malsbarica gumwhich gverse 102 3 dotre and 2 4 T
O methyl-D-galactase upon hydrolyss of the methylated degraded g0
polaton of 2 3 4-6-tetra-O-methyl D-galactose, 2 3 *Ww’
Larabmosc and 2 3 4-tr-O-methy] D-galacturonic acd shows ! €0
resulues are present as end groups m the gum. The pout of o
these R rendues with tho atable nucleus of the degroded gum & ot yet o i
Ifit b asumed that all the R readues ase attached to the main chaln 2 20
same manner as the aldobiwronic acid rodues, ( vhich b gencrally 8
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with majority of the gums) then the structure (2) may be proposed as ouo of
the pomible structmres foe the Salmalia malabarkca gom.
Galpl— 3 D-Galpl——3 D-Galpl—3 D-Galpl—
3o0c 6 4 4 4
t 1 t 1
R

1 R 1
D—g!.lp 3—+R D-Galp 3-+R
8
4 t
1 1
DGalp A D-Galp A
Re=L-arafl D-Galpl—3 L Anfi
L-Anf 143 L-Anfl.
Galp = Qatactopyranose
AnfecArabofuranase

GalpA = Galacturome acld.

Tt » dear from the above structure that the gnm 1 highly branched and
contabmy 1+3 1-»4 and 16 types of hnkages. The highly branched nature
of the gum and the presence of 1+3 Lnkages b further confirmed by periodate
exxlahon remits. Upon oxidation with sodium metapenodate tho gum yreids
aoc mole of formic aced per equivalent of the gum with the concomitant con
sumphion of 7 7 mokes of pertodate.  Analyr of the panodate ondzzed gum shows

that some of the galactosc and s fow arabluose units have escaped penodate
ondation,

Atnal f Sebmikia maleberica pem a5 & ssttling €d v cans paise claryfication

Like synthetic high polymers naturally occurrng high polymens, namely
gums end mucilages have alw been med as settling 2lds m cane fuice cladfica
Boo.  The gurm coatalnmg D-galactaronic acad have been found to give better
rorulis than the gums contaming D-glocuransc acd in thejr mner core. Sice
Seimalia meleharae gum contams D-galacturonic acld, ity behavlour &y w settling
nud bias been stucdied. It was observed that  Selmalis malebanca gum when wed
i & concentration of 4 ppm. gave fastest scttling rate, brighter and cloarer
Jodoe and most compact mnd, Th flocenlatmg ability of Selmelsa sulebarrca
£9 wwa et compared with Jeol” gum and separan AP 30 when afl these
flocculants were wsed in therr optrmum doser.  The resmlts thum abtamed showed
that on ag xverage the settling rate was mereased to $00 per cent by sep-
"0 AP 30 200 per cent by Sabmelia malebarsa gum and 150 per cent by
Jeol” gum.  Final mud volume after one hour scttling was found to be 20

em I e of separan AP 0 149 los In case of Selmehs malcherce gum
and 6% o m case of “Jeol” gum.

Sunmoiary Tiurss

4 nalys of wen-mitrepensas orfous st presexd w rae puo clan
f"‘!"“dn-lmu

m‘“ﬂmdmnnmmmgmagmcldchpramtmmmc

Jnm":hﬁfkdl'ubcmdmoh-ahntmnnbdamby adapting the pro-
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whole process of emergence takes 6 to 8 munutes. The adult moth messares
18%8 mm. The fore wings are hight black in colonr and hind wimgs moky
with shinmg small patch in the uddle of the costal reglon  Both pamof
wings are fringed whth halrs  The abdomen in famale b dak beowu b
colour and tapers posterrotly  The abdomen in male is slender narrow b
the middle and broad at ends. The adult moth (Fig. 3) 18 nocturnal i laix
and lives for about 10 days when fed on glucose solation uader hboratry
conditions,

The pest is found throughout the year in all stages of developoest,
But maximum actrity has been observed from July to November lem b
summer and minimum in winter  5-7 overlapping generetions have bea
noticed 11 a year
Dastace

The damage 1 caused by the caterpillar which rolls the tender kvt
of the Litchi plant by meant of white silken threads. They live inside axd
cat away the leaf. Sometimes the rolled Jeaf 11 covered by another freh
leaf or they join two leaves nto rolls. It has been observed that the fresh
mango leaves arc alio preferred by the larvac. In fow cases it has abobeen
notced that the larvac of the Ist and IInd stage bore through the mxddb
and petlole of the tchi and mango leaver, The munmum damage s 62
in the months of October to middle of \ovember (about 529% plaats wert
affected)

Rrremzxces
1 Fletcher T B, 1916  Ooc Hundred Nofes on Indlan Tneccts, Pers Bsll 59128
2 Fletcher T B. 1917 Repoct of the Procredings of the Sccond Ealomalogiaal
Held at Pusa 5th 10 12th I'ebruary pp. 219
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THE ANOMALIES IN THE FORCEPS OF MALE FORCIPULA
QUADRISPINOSA DOHRN AND MALE NALA LIVIDIPES
DUFOUR (DERMAPTERA)

V Q. Karoox
Research Scholay Mimsiry of Educatien Geot. of India
Department of Zeclogy Agra Collepe Agrn

Earlrer taxonomnsts who laid special emphaus on morphalogical strue
tarex for the don of speces, ively utilized the diffe 1 nze,
shape, structure and number of teeth on the Inner nde of the forceps for dustin
gutshing one speciar from another m Dermaptera. Recently however workens
Eke Van Heerdt (1953) and Rammmurthn (1961 struck & note of cagtion oa
the utifity of such mtraspecific variations, particularly m the forcept of male
SXOwR. Van Heerdt (1953)  on the batis of bsametrical analyss, establithed
that the Intraspecific vanation In the forceps of male coownam carwy  Forfi-
als anadee L, hxs no genetic basn snd suggested that yuch  differences
ocur due to the environmental factors, Later Ramamurtht (1961) described
Hﬂ!mhﬂnmmdn:dupemdmeoﬂhefamepsmdpmﬂmofmlcbr
ldp gladicr Burr male Awdk kickn R th and male Fepela
fearinracse Dobirn doe to diffe fn ecological cond

While stadying the collections of Fercpala qeednspinsss Dohrn and Nale
Eridipes Do made from different parts of the country some very mterest
o3 anomalow foroeps were obmerved. Not only forceps of males n these two
e wre greatly vamablo In size and hape, arymmetrrcal growth of two
mofdmfomegwmﬁmndlomnutvﬁymﬁequmﬂy A reference

Abdorimal segment. Lastly in figure 4  both the amms of the
:q"“‘“ﬂﬂcrthpcduuimnﬂumnmctmbmdmn@tumhlhghuy
left and 1ty Jarge tooth B shghtly above tho level of it counter
e,

M&nﬂ"b 2 reference to figures 5 and 6 revealy that m male Nals b
P hn“ﬁwﬁnthmouurmm abrommal growth. In fhgure
whr@“’”‘bmmﬂ rough m outlne, without tooth and lew than
dmkb;‘gﬂﬂmmrmllen. Figare 6 shows 2 similar case as m  fignre 4
.m"“x’d‘m Dohrn, In this figure abo both the nght and
of the forceps are well-developed and sumllar but the rlght ooc o al
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ghtly smaller and consequently the two tecth do not He at the same kerdm
both the arms,

It iy conj: d that asy {cal growth of the two arms of the forces
may be consequent to damage or injury cawred to one of the arms and ths ap
mmetrical nature can be hardly relied upon as chamcter of any tawoamic
importsnce

ACKNOWLIDOMENTS
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Rrrexexcay

1 Barr ML 1910 Fewse of Britith Iudie, Dermaptera,

2. Ramemurthl, BN 1961 Varfations snd thelr bearing on the txxoomy of cenvipe B
Extmel, (Indis) 21 2325,

S Van Herd, PF 1633 Th variability of th forceps ko the male comom e
Forficsla swriceleria 1. (Dermaptera). Ext. Berichim, 14 1 333385
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STUDIES ON INDIAN AGROMYZIDAE (DIPTERA) PART—-II
DESCRIPTION OF TWO NEW SPECQIES AND REGORD
OF FOUR KNOWN SPEQIES OF GENUS
AELANAGROMYZA HENDEL.*

Sarrosa K. Tamoox
Satlor Rusrarch Fellow, C.S.IR.,
Scue! of Extemology St. Jakns Collige Apra.

Thiz paper contams descniptions of two new speaes vz, Aldowgromyze
wéice 5 nov., Afelosagromyrs rerdast 3p. nov and record of four known specs
of gens Mclovagromyza from India. The type specuncns will be deposited fn
the Natoeal Collections at Zoological Survey of India, Caleutta.

1 offer my grateful thanks to Dr T Singh, Professar of Zoology and
Entocaclogy for gurdance and for facilitics for work. Ao 1 thank Dr Santokh
Md]h and Dr J L. Nayar for help in vanows ways during the preparation of

paper

ANEREVIATION

fo—Fronto-ortntal bebrtls (1) ors—Upper fronto-arbital brotle (s) ori—Lower
Fronto-orhrtal bristle (5) dc—Dorsocentral bristle (s) acr—Acrostichal hars
b—lotauar s Supra-alar pa—Postalar bristls (5)  np—Notoplcural
bristle () ps—Pre-etural bristle (1)

1 Afeddanagroeyra alternata Spencer
1961 Aldcsegromyza elirnets Spencer Trew. R. mt. Sec. Lond. 113(4) 67
. I refer to this species 38 & on pun labelled “Comnbatore, A. § Rao
vil. 193] maggot mining leaves of Paxgands sp.
Dustribetin —Tndis 1 Goumbators  Formoss Paroe, Nocthern Pabwan
Th‘mipeuuwnongmnﬂydaaﬂndbyspmcu(lgﬁl)&mFm
mhhmmamwmmmmmmﬁmm

80t been recorded earlier

. 2 Midowgreeyze atomells (Malloch)
xzi‘ Apromyia etmaelle Malloch, dwx. hist ast. Afes Hing 12 531
]%‘L :fdnqr-:umm(u.lm)ummg, Ext. Brkefie 8 1239

ctomelle (Malloch) B Soc. Land.
I 3 eves (M ) Bpencer  Trewr R, ot
2 Milosarrmyzs sioeelie (Mallach) Spencer Pafic Fussts 4(3) 669

—_—

Cootribution No. 119 froce the School of Extormology %t Jobm  Gollege, Agra-
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I have before me 109 ¢and 98 4 spczmenslabelled  Botanical Garden,
St. John 1 College, Agra, coll Santoth K. Tandon 12 ix. 1962 maggot mummg
Jeaves of Quusquahs indica Blanco ” and “hottayam, coll. Saatosh K. Taudan,
251, 1962 maggot mining leaves of Quusqualis indua Bleac.”

Dudnbstin~India  Agra, hottayam (S Indla) Formosa  Pilam,
Takao Tanan Ceylen Colombo  Phillpplne Luzon, Los Basos.

Tho species was originally deseribed by Malloch (1914)  Tha pecis
b being recorded bere for the fint ume from within Inda.

3 Melenagrosyra chalosssess Spencer
1959 Aelowgrosyzn chaloosoma Spencer, Trow R. et Sec. Lead, 111(10)
263

I refer to this species a senies of speamens from NP Q. Collecooos at
LAR.L, New Delly labelled  5.5iL1928 from stem of ¥eramis Cisme Post,
Rangi coll, and “3.v 1920 1 bored hollow stem of Ranex sniows Fost,
Rangi eoll

Dusiribation.—~India  Pusa Nyasaland  Namnwaws.

The speaes was fint described by Spencer (1959) from Afescs. Tt B
the fist record of tho spetes from witlun the Onental faunal limite

4. AMdexsgremyza 1ndica sp. nov

Head—(figy 1 and 2)  Frons shghtly wader than eyo (11 1) o°
han twice as Joog as wide, sides almost parallel. Face almost vertical with

dormally spancly pub parafrontal ly narrow slightly baleed
out and about one-tenth as wide xa the frons  sides almost Occllar
trianglo wath dorsal ride mub-equal to the width of the frontalla hatersl 633
slightly convex and gradually convergmg anteriorly to an angle, tlightly abo™®
the bawo of ers ocelli ochraccows 1nterocellar surface glabrows. F

tals four paly two ers reclmato and the two ont proclinate  the upper ot
ers slightly longer than the #n.  Frontals not projectmg above ey& cheels
broad decpest in centre, below eye about one-Gith heght of eye gl
actae and oml vibrmac promment. Eyes pilose o male. Aﬂﬂmn‘l!.;";:
deep, samevhat drvergent, located below the mid-evel of the cye

1

antenne and abont half the vertical hexght of the eye,

Thorer —{fig. 8) Mesonotum with two pars of strong kpmm':_‘:
transverse sutiure the first & about twice the lm(ﬂloft.bnmcmd ol
regular row of & extending posteriarly up to tha lovel of the woond &
two-thirds tho Jcogth of the fint & se onc, sirong  prevopkounals “:hcﬂ’
pa one, almost cqual to the sa xp two, strong  anterlor belng slighty
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than the posterior  hnmeral small  pr one.  Mesoplewrs with two pr

wctnlan directed backwards  sternoplearal two,  directed ventrally

Wixg —(fix 4) Costa endmg at My;, second, third and fourth cortal
scgments a5 4 11 1 wmg apex between  tormination of Rys and My,
oearer to Ryyy Ry and My, almost parallel but alightly diverging spic
ally lxt eechon of veln M,,, about four times s long as the penultimato
wction rm alightly dutal to the termunation of R, and just beyond the middie
of discal cell nltimate segment of Al,;, m ratio 1 19 with the penaltimate.

Legs—Mid-tiuae without beotles.

Abdsnrs —Abdomen hroadly ovate, each tergite covered with mumerous
scixe sxth tergite Jongest, convex posterrorly and covered with prominent
marginal setas,

GCrimr —Head matt parsfrontals dark  frontalia and ocellar  triangle
shining  Junule white  checks dullblack antenna and arsta black oy
dark-beown. Mesonotum and pleurac with shming greennh tinge, scuteltum
ore coppery - abdomen some what shining, blacknhgreen.  Wings
suammac and fringe white, margimns only shghtly contrasting, mmhm

Mourcorrments

Body length Wing length
3 48 non 32 mm

Haletrbe —Muls labelled “Sikandra (Agra, Tndia) 401962, coll
Sautoch K. Tandon, on grass.” In the collectians of the Schoo! of Entomology
B Johms Gallege, Agra.

The speczes resembles Msleregremyrs lansps  (Malloch) from Formosa
bt ean casly be separated by the nhecace of postero-dorsal bristies on tho mnd
thise and tbo jowh being hroad.

Distribihen —India  Agra

5 Mdoxagremyza melallics (Thomson)
{ﬁ Agroeytc meiollica Thomaon, Expeies Ress Dipters, Stockbolm, p 609
199 Aprowyre samdls Lamb, Trear Lux. Soc Load, 15 347
Aw-q)uta-uﬂmdd Kemevis, 2 1425  (nom. nov for sowils
Lamb) Syn. nov
192 M"?;;’Wan-ﬂu(lmb) Bern and Lamb  Trews af. Sec. Lod.

Pp- 53773

1959 Milovegromyze matalticn (Thooson)  Spencer  Traas R. et S Lond
1981 11(10) 278,

113 742' melelice (Thomwn) Spencer  Traws R. odd. Sw. Lend,
Melmegrmyze metalfice (Thoesan) Spencer Pefic Frssctr 4(8) 672
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Thavebeforeme 134 & and 199 ¢ spectmens labelled “Kumli (Eeraly)
from flower heads of Aperahm sp 27,1963 coll. Santosth K. Tandon and
Ipe M. Ipe.

Dustrbution—Indla Kumh (Kerala) Europe  Indonesia  Phillppos
South Africa  Congo.

The species was orignally deseribed by Thonmson (1869) from Esrope
and Is belng reported here for the first time from within Indla

6  Medanagremyea surdasi sp. nov

Hesd —(Figs. 5 and 6) Frons slightly wider than width of eye (0221
0720 mm) twico as Jong as wide, sides almost parallel but slightly divergay
domally lunule whithh, sparsely pub P I plenonsly bulred
out and about one-fourth as wide as the frontalia  sides parallel  Ocel
tnangle, with dorsal sida sub-equal to the width of the frontalia, the veatnl
angle lex than 90° and rounded, extending up to the level of the upper orbeal
bratles.  Fronto-ochitals four palry, two ers recimate and the two ori. prodimalt,
the latter slightly longer than the former In  profile the parafroatals afighty
visible above the cye. Cheeks extremely narrow about one-tenth the veroet!
helght of the cye. Face almost vertical with carins very narrow; o
not profecting above the eyes 1n profile. Eyes almost bare. Antemmal bes
non-contrguom  third antennal scgment horter than broad, rounded spietty
with white microscopic pubesegnee  ansta about onc and & balf tmer &8
s the antenna, wollen banally and bare.  Stroag threa pairs of onl ¥br=s
accompanylng with mmute pubccence, perstomal setac almost &5 1706
vibromae,

Thorex—(Fig 7) Mesonotum with two long & postenor to trf
rature first & slightly longer than the second  and far belovr the level of %
mguhrﬂxrmnofﬂ:nmdmgpatermlyupmﬂulcvdorlmwﬂ“":
strong s« onc strong accompanying with relatively prominent sctulse "d*
rtrong humeral onc with minute setulac  presutural one, & Hitte B 7
the length of second & Mesopleura wath sbout four to sx sctul#c,
domally sternopleural brutle strong and directed backwards,

Wing —(Fig 8) Costa cading at My4,, second third and fourth &%
scctions a3 52 1 12 wingnpcxbctwccntm:ﬂnmonnfmumdlm'
Rfulndlfmﬂ:ghdyamcdmd-m:pnnndbutgndmﬂydm:
spaally rm dightly proximal to the termination of R, and lirle beyood 82
mid polnt of discal cell ultimate segment of My, In ratio 15 16 with
penultimate,

qu—ld]dﬁbnewhbmungﬁbhllpwbmnnpomomw

Abdomen—Oval, each trrgite sparsely covered with short ctso sisth
gredttc convex potterloely with prominent marglnal sotas.



Ay 193] S. K. TANDON o slafier of Endien Agromycidas 43

Calsar —Head black parafrontals and ocellar trmngle shinfng  dark
brown lmuls white cheely dark-brown antenma dark-brown  srota dark
proboscn dirty yellow  eyes dark-lrown with black patches.  Mesonotor
and wuttllum hlack  pleurse black  wmgs hyallne, base pale, calypters with
frmge white  halMeres black  legy dark brown, tibiac and tarsomeres  biack.
Abdomen shinmg-black,

Afsessrencds —

Body length Wing length
20 mm 19 mm
Prjeriem —\Yhite.

Holotype.—Male labelled “Kectham (Agra, India) 12.vifL1962 coll
Zautmh K. Tendon  maggot mining leaves of Dema extoue.  In the collections

of the School of Entomology  St. John s College, Agra. Onc male paratype
with the mme data.

This specres comes nearer to Afdowgrmyre alimats Spencer bat ean
exdly be separated by ity mmaller sze, ocellar trangle extrndmg up to the
lovel of upper ocbitals and in the ratio of vein My,

Dustribatre—~Indls  Surdas Forest swrounding the Kectham  lake,
Agra Distnct, 13 miles on the Agra Mathura Road.
Rrrmpexony
! Bpemoer KA 19%. A rynopets of the Etilophn Agromyridse (Dipters).  Thaar, R. sl
Soc. Led 111(10) 273329

2. Bpoocer, KA. 1961 A synopels of the Qriental Agromyzidae (Diptera)  Trams £ ;b
Soc. Lewd, 113(4)  15-38,

3. Thowmon, CG 1863 Esgraies Rvia, Diptera p. 009 Stockholm.
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SYNTHESIS OF 1 2 3-BENZOTRIAZOIES
Sour 23 -amoro-4 METHYL) 24 BRONO)-awD 2 (2 3 Dscuiono)
raEryr 1 2 S.pewzoTRiazorEx

SATYA Praxatm GUpTA® Scomm Kuman SANGAL AXp
Davexoma Morax Lar Garo
School of Cherlstey Afe ruf College Meeret

2phenyl 1.2 3 benrotmazoles were obtained by the d L of
phenylhpdrazines (1) wath reactive balogencaltrobenzenes (11} bhaving &
uhry group i thelr ortho poutient #  The fist product of the condenution
& a bydrazobemene derivative! #(111)  Tn acetic acid solution the hydrao-
benrene derative cycllaes to form 2-phenyl 1.2 3 benrotrzazoled-oxide™
(V) Foworer if the repction Is carned out m alesholic solution the 1 cxde

flow formed gets reduced to 2 pheayhl 2:3-benzotrazcle™? * (V)

u [___';.(j:g.a@
G010
-~ O:D"@

b4

dhro4Gdintre-  I-chlorodG-dinitro-Fmethyl  1-chlore-25-dimtro-
Hoctiyl [chloro 2 4.6-trmdtro S-methyl  1.2:5-tnchloro4-B-dinitro- snd
23-dichloro-1-brome-4 -dmitro b with  2.3-dict {Table 1)
S-chlorod-methyl (Table 7) and 4-bromo phemyl hydrasines (Table 3)
epectevely In aleohokic solution. No attempts have been made to holate the
termedlate l-oxde.

Out of the reactrve hal trot investig 1-chloro-2 46+
thaltro-Smethyl. 1218 tnchloro-4-6-dmitro- and 2.5-dichloro-1-bromo4+6-
;Id‘i?h"’bmlencm eact 1n more than one way  But it s noteworthy that in

M‘““mlynnzcunpcundcmﬂdbehohtcdfmmthcmcmnpmdmﬁ-

Fromat eddrea—Prodemoe of Goemitry D N Callegs Meorat,
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By the condensation of 1.2 5-tnchloro-4-6-dinitro bentene with pbm-
mophenylhydrazing three isometic compounds 2-(4 bromo) phenyts 7-5c
loro4-nitro- 2 (4 rom ) phenyl4 7-dichloro-G-mtro-  and 2-{4 brom)
pheny 15 6-dichloro-4-nitro-1.2.3-benzotrinzoles could pomibly rodit Pat
under the condutl ployed only one pound could, however be tmls
ted which 15 found to be identical with the product obtained by the conden-
tion of p-bromophenylhydrazine wath 2.5-dichloro-1 bromo 4-5-dlatrobemme-e.
It therefore must be 4 7-dichloro-5-mutro-2 (4 bromo>-) phenyl123-ber
zotnazole.

Simiarly 1:2.5-trichloro-(or 2.5-dichloro-1 bramo-)-4 6-dimtro-benzemt
gave 4 7-dichloro-G-nitro-2 (3 <chloro4 methyl ) phenyl and 4 7-dichlaroé
nitro-2 (2 .8 -dichloro-) phenyl 1:2.3-benzotrlaroles when condensed wih
3-chloro-4 methyl and 2.3-dichloro phenylhydrazines respectively

In the formation of 1.2 3-benzotriazoles and other doulac heterocyec
compotnds from reactive halogenonitrotoluenes it has been observed that &
nitro group in ortho pomtion to the methyl group tkes part in the cycsr
oo™ Thm l-<chloro-3-methyl-2+4 6-tnnitrobenzene  gave  2-{# -brom)
pheny! 2 (3 chloro-f -mmethyl) phenyl  and 2-(2 3 -dichloro) pheash4Sd-
nitro-7 methyl 1:2.3-benzotrzroles when condensed with 4-brom> Schlare-
4 methyl and 2 3-dichloro phenylhydrazines respectively

Exrernurerar

Preperation of sebstitxted phenylhydrazines—2 3-dichloro-  Schioro4-oetrh
and 4-bromo phenylhydrazines have been prepared from the comrespondt=s
ambines by diazotmation and reduetion in wsual way

Preparction of 1 2.3benzotria-eles—2 (4 bromo) phenyl, 2-(3-chlor>s
methyl) pheny! and 2 (2.8 -dichloro) phenyl 1:2.3-benzotrlazoles bare best
biained by the condensation of  halog b ath 4-bro>
S-chloro-4-methyl and 2 3-dichlorophenyl hydrazines respectrvely accordios
the method of Joshi and Gupta.! The meltmg polaty, yields other

tics and  analytical data of these compounds are dﬂtx{bcdhl’r"ualz
and 3

ACKNOWLED GRUENT
The aothors are thankful to the State Council of Saentific and I4™
trial Research Commstter, Uttar Pradesh for grantsdn-ud
Reremexcrs
1 Joi, $5 & Gupta, 8P 1958 %mawwl-"“ i
2 Gopwm, & ;M{Emwfmjmua?“zm% i 0=

prex
Wiligerodt, 1852, 7 Pr Chem, 37 (1) 351
4 Qandmavglo, 1907 (Hd, 76 (11) 134

“
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$ Wi, Feby, H 1912, “(ber dat ortho sminowsobenwol® B €3 1381
6. Fcher 1878, 4w, 190 1 132
7 Wigerodt, O 1891 *Veber dus o<chiorophemol hydrazn B 24 1 1661
8 Wemer AF & Stamy Edm 1899 “V ber nitro derivate den Aso, Azoxy and
bpdrscbenzol @MY, X2 2136
9 Jwbl5 S & SAf 1533 O same Dmitropolyhalogen derfrathves of Berene
J fod. Chom, Suc, 10 3 459
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Mry 1585) 8 P QUPTA d al, eu Syathests of 1o Bemcatriasede s
Tanre 2
2 (Yihlwo-£ metlyl) phemyl R 1.2. 3 bemzeiriageles,
sNo NF colour Formula ‘ Fourd ’ Reqd.
1 185 LightYellow  0,H,N,0,Ql ¢z % 12 30
2 160 Tan CuH,N,0,a1 Gl 10 66 10 €5
31 Yellow Gl N,0,C1, ol 21 92 21 %6
4 18 Scpia CyH,N,0,01, cl 21 93 21 9%
S 210 Brown C,H,N,0,a, a1 9 21 96
6 135 BrightYelow  C,H,N,0,0 cl11 78 1174
7 1% Brown CyH,,N,0,C1 cin e 17
8 100 Chocolate o H,N,0al Cl1 10 «6 10 22
9 189 Brown CLHN,0Cl, a2 R 2979
10 169 Bewn GHNOC, | Qe 7 29 79
Taser 3
2{fbrors) phewyl R 1 2 Fhouzeiriazeles

BENo.» lLCP ’ Colour l Foemula J Found ’ Reqd.
U193 Brown CHN,OBr Br2198 2308
2 B DakBrown  G,HN,0B Br2201 2198
} 191 BErown O,HNOCIBr Ql+Br3272 3R 68
¥ 219 Beown G,HNOCIB  Cl4Br 52 73 5268
® 1% Brown G HNOCIB: Ql4Brs28 3263
£ % Gy Q,H,N,0,Br Br2416 2402
T 19 Bown Q,H,N OBr Br2419 2402
810 Sellow C,,H,N,0 Br Br2097 2116
° 1B Fam C,HNOCLBr Cl4Br 3912 389
017 pam Q.HN,O,CLEr CI+Br % 65 38 @

Dunber
of balogenanitrobenzer:e used and R 1 the rame as fn Table 1






SELF INCOMPATTRILITY IN PSIDIUM MOLLE BERTOL

J N Brra*
Hortwwulisral Researck Institnte Seharaspuc

Bcl-ncompatilnlity Is one of the several outlweeding devicet. It could
be defned a3 a mechantun developed in certain bncoual flowens by which
sci-fertiized flowers Ll to develop any seed. The egg a3 well as the pallen
grains In these casct, are however perfectly fertile, Oeturence of selfancom-
patibility has been reported 1o at least 71 different famlliey of flowering plants
(Brewbaker and Majumder 19 1)  Fryxell (1957) who reviewed 600 gen-
e for incompatibility found 250 genera to be scllncompatible.  Nom-setting
of seeds due 10 self incompatibility has  also been recorded in some of the
P gutfem varietios (Balsuls yum and R I 19%0 Seth 1959)
While dedng Interspecific hybridmation in Padivm specics, It was observed that
moxt of the flovers of P solls dropped off within four to five davs of ther
opentng, If these flowers were bagged In bud condition, drop was 100 per
emt, Aﬂl}tphnbo{Pmlhg'rumng.tth:Imﬁmt:\mnhcdvtgmd
vely from & tingle plant and benes they bekmged t0 ome and the pame varlety
Pdknxﬂimofdl:ephnn‘mfadlnmdgtrmmtcdweﬂiulbpcrcmt
focrose (Seth, 1961) The peoblem of non-setting m P melle vwas therefore,
ﬂlﬁhﬂhﬁndoutlhrulumuﬂmgatmhod;tommathhdd‘cd-

MATERIAL Axp MrtRODS

Experiments were carrded ont (during rainy season bloom of 1958 and
19%9) on three healthy asd unlform plants of P molls winch swere about
mmﬁ- These studies were condncted under two heads—{a) Experl

devhied for finding the cames of no and t o

i 8 oescting (b) expenmen

Under the first part of study three treatments #iz., (1) self pollination,

(E)%P"’ﬁ“m-nd(ﬂn cron.pollination with P geqrens wore tried Ten
woere vred In each treatment. Upder sclf polhnation treatment, ten
m‘ﬁu‘;zim'd[cdfhrohmrvmgpol}mmbc growth in the style and

B'Y‘ﬂ\nuiforpoﬂmmbegmwtbnmdn were fixed 1n accto-alcohol
I in 80 per cent acetic acld at §0°Q for an hour or two and stained
¢ blue mccordlng to Diome and Spicer’s (1958) technlque.

() Toﬂurouumn-tctﬁngfullaw{ngtrmtmmumu'lcdunwﬁw
Per tTee under each treatment —

m.g)d Alpha-taphthalene acetic acad, beta Indokbutyric acld and gibber
I comemntrations of 50 100 and 130 PpM wero sprayed soon  mfter

Prownt addrvw—Agricyltare Ressereh Bab-Stazion, Karmal,
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pollinatlng the flowers A muxture containing 100 ppm gibberellic acdd e
100 ppm boric acld was also sprayed during 1960

() Lanolin paste coatalning one of the three plant regulators meotiom-
ed above 1 concentrations of ¢-3 10 and 15 per cent was applied on
side of the ovary at the time of pollinaton.

(ui) Ovary with 1ts top trdmmed close to the ovules was subjected 0
the following treatment —

(A) Pollen grains were dusted on the cut surface of the ovary follow-
ing an application of 13 per cent sucrose m 0-5 per cent agar solntis,
(B) culture media contamning germmated pollen gralns applied on the trimmed
ovaries, (O) lanolin paste of 10 per cent indolebutync aad o gibberclE
neld applied to the ovaries treated Like (A) and (B) Ten trimmed ovariss west
Ieft untreated to serve as control  After these treatments ovanes were covered
with polyethylene bagsso a3 to provide enough humidity for pollen genmination.

Two ovarles from cach of the above mentioned treatments were fxed
formalin-acetic acid-alcobol (704) after a week to observe ovule derelopmost

OpzrvaTIONs
The results showing frult-setung and seed formation by different poll-
naton treatments are given in Table 1
Tanrz 1
Frut and seed setting in P wolle by differont sutheds of pellineiwss.

Tollination treatment Yea g:.wcnr No. of iy } AE’:
pollinated | fraltaset. | sctag | =P
el poltiaation 1938 0 - - -
1939 - -
N tural pollization 1958 4 153 e
1959 [ 200 o
Crom poltination 1938 18 ®0 w1
1958 2 68 e

It i clear from Table | that no frult-sct took place mader ""‘ﬂd@a’
tom wheress m open-pollmanon, 183 to 20-0 per ceat fowen d crow
mature fruits having 6 to 84 sceds per frut. Iuthcwcﬂ‘ﬂ"'u'md,h
pollinated with P gugrara fruit-set as well as prosenco of narms! et
cach fruit was very high (600 to 666% fnut-lﬂﬂns‘d"hﬁ7w];;dw
per frmt)  Thus, pollination treatment showed that P mells florrent seeds
sct fruits and sceds on self pollinaton  but normal fruits with '{'h:dbu
were produced on  cros-pollination  and opcn-pollination. Tbis poit®
that tho ovilas of P molls were quute normal, but fertillzation W&
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aly on crosepollination. The frult and seed settng I open pollinated
flowers way apparently due to normal crosv-pollmation

Stigmas and styles of self pollmated flowens showed & large number of
germinated pollen grains (Fig 1) and polkn tubes were found to penctrate
the style to same dutance but later on their growth was arrested. Tps of
wcreral pollen tubes swelled and burst intide the style. Scctrons of ovarles
showsd mnfertilized embryo mas even seven to erght days after selfing and
mscveral of them degeneration had sct 1w (Fig 2) It was thus obviows
that both polln grains and embryo saca of P molls were functional but the
Gllare of self-fertilization was due to Inhibition of pollen tube in the style.

The raults of the treatments effecuve for overcommg the s¢lf incompa
tibilty n P meslle have been summanzed 1o Table 2

TasLr 2
Effat of wenons treatments red for evercemng self meompatibnlity
erage
Treatmeats Year -lfn"f; T i’:“‘?;;f‘ u.ch:::(“ age of

pereen- | height |meter of | weight | seeded
fage |[in em ) Eduln| ingm | Guia frule oatrd
m. weds

Cbereific scid
% ppen 1958 - -
1989 - -
100 ppa 188 433 215 22 60 461 210 16§
1935 66 26 14 67 112 5 o
150 ppon 198 666 28 25 67 158 15 103
% wo 27 24 66 1612 20
Cliberellic aejld 1. 31 136
poaly 960 633 19 18 41 368
22id 100 pren.
Untreated
e 192 -
1059 - - -
o‘"‘mm Fpollen 198 a0 1a 2 20
ovaries 18 133 1e 14 38
Coltare 4 gera
:,km e %6 18 14 41
—r 19% 188 17 11 30
Cultere
“;ﬂﬂ 13 e 20 14 38
199 58 21 13 40
Cabariperat
ey 98 %6 18 12 30
e & 198 w0 19 14 33
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It was observed that plunt regulators applied through spaps o m
lanolin paste, only d liyed flower shedding for soms days. Setting of frum
and formation of sceds took place only in flowers sprayed with gibberdlie
acd  Flowens sprayed with 50 or 100 ppm indole butync acd did not drop
for dight 10 ten days but ther ovanes did not grow at all. “\aphthalme
xectic acid sprays were toxic to flowers at 100 ppm and Jower concentraton
had no effect, Among all the plant regulators tried gibberellic acd spop
at 100 and 150 ppm were most effective. The percentage of fraltsct wn
high in both the concentrations Normml viable steds were more abundemt s
frults produced by 100 ppm though sprays of 130 ppm concentration prodaced
a higher number of scedless frunts

A mixtare of 100 ppm gibberellic acid with 100 ppm boric acxd spesyed
m 1960 further smproved the frust-aetuing and was thos superor to the Py
of gibberellic actd alone.

The calyx m frults produced by gibberellic acud sprays  became Baly
and pershitant and surface of frults became highly uodulated dos o =™
thickening of ovary wall (Fig 3) Fruits with seeds were ahays baggr i
sire and ripened later than the scedless onet.

Sections of few osanes collected from the above treatments 3t © G5
days after pollination showed soveral fertlized embryo ma (Fig 4 [
soveral other ovancs only degenerated ovules were seen and & prolific growlh
was scen from Lbownhﬂllmuwdluphcmulﬂnnhlm&nsmﬂ”w
tion of parthenoaarpy (Fig 5) Tho cells of this new growth wero abet
parcachymatow rectangular to clongated [n shape, nch in CnyPh‘mkm'
tents and highly chromaue,

The application of plant regulators m lanolm  paste Mﬂ
tangible results.  Lanohn paste vdth 05 and 140 per ccat naphthalen®
acid way fnefiective, whereas 15 per cent proved todc to m@ﬁ""";
Gibberellic acd and indolebutyric acid cheched the Sower drop for iz
sixteen days accompanied by an mcrease in ovary uze.

In treatments cousmting of pollmation of trimmed ovaries asd appb
tion of sugar agar media containmg germmated ar m!‘m'md.nm
graloy, seedlens frufts developed m  several cases (Table 2) but
trhmmerd ovarse left as control dropped within three or four day® AP‘:&;
tion of 1'0 per cent mdolebutync acd m lanolin  paste ﬁn’dlﬂ'hﬂ"‘xdm
fruit-sct (766 1o 36:4%,) Fruts produced by all these mnncnﬂ‘ﬂ“.dd
small and even more deformed than those obtained by La+
sprays.  Most of theae fruity showed & hard structure m the mmo{crm"
mg tho sced (Fig 6) which from the stody of fransverse sectiont g
in early stages was fomdmbem;mtcdmmufdmmmﬂ
with outer Integument hardened. it

The above treatmrents of pollmating trmmed ovanss, ﬂ:w&l:?;d
dxpo]l:n' I3 vews | for the develop of seedless

therefore, tnpollinated ovaries faled to develop
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It » quite clear from the experimental findigy that both pollen grains
and cmbryo mes of P Afolle flowers are functionnl. The famlure of fertill-
nton and subsequent shedding of flowers i relf pollination was mamly doe
to the inhitutlon of pollen tube growthin the style ir a case of gameto-
phytic type of sclf b ibility G hytic type of sclfancompati-
bility has alto been reported In P grayere (Scth 1939)  Babubramanyam
1ad Rangarwami (1939) have abo reported sclf sterility 1n Allahabad Ronnd
varcty of P guapee. They observed  that the polkn grains failed to
fommate on stigma in self-pollination though they were capable of germma
tiaw ‘In vitro Crom-pollination in this variety resulted m settmg of fruits
& well asseccs. Thn, mdicates that both pollen grains and ovales were
fertile and non-setting of seds was anly duc to the faiflare of pollen to
gomrmate on ity own stigma. Thh b therefore  a case of sporophytic type
of welf-incompatitlity and not self-sterility a3 suggested by them. Sterility
has abready been clearly d hed from Incompatinl ty (Crane &
Lawrence, 1947 Brewbaker 1957 Pandey 1958 Buber 1959) Incompa
tiblfity &4 dus to the failure of pollen  germination on  sthigma or mhibition
of pollen tube growth fnto the style though both pollen and embryo tcs are
fonctlonal  whereas sterility s dac to defective pollen, ovules and other
abberations, Incompatibility m plants is further broadly dvaded into two
frtema (1) gametophytc typo mad (2) sporophytic type. In gametophytlc
type, the pollen germinates and penctrates Into the style before it1s inhihited
whnmhthaq:omphydctypclhcpol.Ieu cither does not germmate on an
Incompatible strgma a3 10 Grocifercac and Compos teae, or more rarely the
Icompatiblo palien peactrates the style and cmbeyo sac at the same rate as
compatible pollen but fertilrtion fails at some extly stage as in cacae

Lewis and Crowe (1938) have reported that not only plants of mme
fmlly bat cven closely related familics show same type of mcompatibility
‘:;";:hl’(l‘-””lndlQSB)nmiBrcwhnknrmdMnjumdu(lQGl)hmrﬂimﬂd
b availahls hiterature oo sell mpatibility and fuded that there

daﬁnlmn:h.nnmhlpbmmpoﬂm cytology and system of Incompatihility
:‘_"‘0"‘5-mzt0lhcm,phnuwnhbuccl}cdpnllmgrnimnhowg:m:mphyﬂCfYPc
Incompatibility and thoe wath three celled pollen grains thow sporophytlc
{Tpe. Tho oaly etceptions am Gramineas which bas tsucleate polien and
:Hﬁllhorwhlzhhn binacleate pollen. The pallen grains of Padize as well
%I%loﬁnphnuofmcﬁmﬂyummmbncﬂcdmmm 1839
aait ) mad, therefore, there are greater posibilities of gametophytc type
Hacommpadbillty than that of sporophytie type.
Inlhe.;lclhnmuu-lcdfur ming  self. patility sprays of
wrere able to Induce froit as well at seed-sctting and  better
;‘::"mobuhndbym-ddnmorm.m It bs belicved that plant
toes elp I fng 1 Mty m two different ways. They
belp by counteracting the Inhihitory action of the style or by delaying
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the shedding of flower and thus grving enough tme for pollen tubes to grow
In the present case the gibherellle acsd probably indeced  seed-setting by
counter-acting the inhibitory effect of the style because no seeds vyrere formed
in other treatments inspite of delayed flower sheddmg Bonc ackd further
helped 1n reed settmg by accelemting the growth of the pollen tubes, Tth
already proved that bonc acki has nothmg to do with the counteracting the
inhibitory effcct of the style (Visser 1956 Lachte, 1937) Scvera! lovostipen
have been able to overcom  incompatubility either by tnmmng style or by
inpecting the pollen grains dircetly into the ovary {Manqehdorf and Remve,
1931 Swaminathan 1953 Swaminathan and Murty 1957 Aaheshward and
Eanta 1961) These technlquea have generally succeeded in thow aw
where crom faib cither due to excessive length of the style or due to the mfi-
vourable medumn pesented by the style through which the pollen tobe ba
to pas, The present investigations show that In Psdizse apecics when the
pollen grains with culture m~dia were placed directly on  the cut yurface of
the ovary close to the ovules only few seedless frwits develop  This my be
duc to the fact that either the ovary has alw inhlbitery character o
by chance none of the pollen tube was able to reach the anbryo Rc. Tnbr
bitory character of ovary has b-en observed in several plants (B't“blh-"'""d
Majumdar 1961) The pollination, however thowed ity Inflacnce in b
treatments  because secdlesy  fruits  were obtained only in the Plﬂn""d
ovarles
Soudary

Foth pollen grains and embryo sacs of P melle were functional but frmt
and seed-setting farled In gelf-pollinated flowers dut to the iohibition of pal
tube 1ntide theatyle thus, showing gametophytic type of self incompatibiEsy

Sprays of 100 to 130 ppm gibberellic zad at the time of polfmab®?
were able to induce fruit and seed setting In self pallinated flov ers. A b
number of sordless frants were also obtained 1n these treatments. The <5
of gibberellic acid sprays was further improved when 100 ppm bu-:;mﬂ
was added to it Seeds obtamed by these treatments were qui©
and germinated well on sowing  Application of gibberellic acid .,ncﬂ:
other plant 1 rig dolebutyre mcid nnphlhalcnuld-‘d-“’"d
lanclm paste on the side of the ovary did not produce any effect. 2Pt
checking the sheddmg of flowers for few days.

Seedlews fruits were also obtamed by applylng germunated of H8T
minated pollen grans m mugar (15 ) agar (-3 ) moda on (he WL
ovarier close to the ovules Pollination wns however  ementml for d
ment of seedlen fruts m guava.
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THE, ENDOSKELETON OF NANDUS NANDUS (QUV)
PART I THE SKULL

O P Kitaworrwar axo A K. Mrrran
Depariment of Zowlogy D AV Collrgy Murafernager

InmnapooTron

The Percold fith Newdws sendur (Cuv) i an excellent example of a fish
with canniblastic habnts and a very high degree of protrusibility of the mouth
It 1 endenced by the stody of dead specimens collected from market  some
L‘tbachvmgmgul&dmd}wdmhdthnrmrpmddmtd}drm

Hesdes saxéns has boen described by Day (1878) in brs book  Fiahes of
India™ a3 Nender smermeratus (Cov) of which he writes as follows  “This
specaes thows great vanation fn accordanco wath the localies where It i taken,
th:mhm:unﬂ:abonuo(dmhudbangwﬂycxmﬂdlngiyindntmﬁtm
cven abaent i specrmens obtamed In Sind and India as far as Calentta, But
mAmn:mndda.hlchﬂ.’cn:ncnnpacepﬁbk, a1 mast of the speameny havo
both Embx of the preopercular and also the Jower edgo of the sub- and inter
operculan perrated, some tmear rather coanty so

Of the group Percomorphi although Tate (1919) writes “The Luge
s0d varied arder Percomorphi ocrupies a central pantion amang the Teleostcan
fher  S4ll very Lnttle work on the asteology of the flahes of this group has been
worked out,

Tt has been, therefore, considered desirable to stody the gl of the com-
o Tadian Pereoud fith Mesdus mendas (Cuv) m great demail.

MaTemiaL anp Txanwigue
Specumens of Newdss meedus were obtamed from fish market of Muzaffar

al m'hu’mpfqnmdﬁ'um[ruh:pmm:mbyhepmgmnmmlmk
‘_::“thlmlcnodnﬁrlftwhm After removing the flsh  the bones
m“r‘hﬂmmhlymm The skulls were, then, kept over night in 10% solu-
m"f‘*‘m de. Alizarme tramp of the whole fish were also

OsaxvaTion
Heed Skelstsn

chdﬁhlanummhuof(A) the crantum and (B) the visceral skeleton.
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(A) Crama (Figs. 123)

The cranmm of Nendus saxdéus forms an elongated wedge-shaped stnc
turc its anterior end being thin while the postenior end & thick.  The papery
bones of the domal surface bear three distmet crests on either side. Anteredy
there 1t & [arge decp  median groove above the ethmold, flanked by compices
procexses formed by the nasals and  frontals and serving for the receptin of
the Jong ascending procemes of the premaviliae, The posterior surface o
the skull forms an almost stralght vertical plate, perforated by the medon S
men ymagnum.

The cranium b distinguishable Into 5 regions (1) the ethmoxal regios,
(2) the temporal reglon (3) tho orbital regron (4) the suditory regon 1l
(5) the eccipital region.

(1) The ethmsdel regien (Fig 4)—Tho ethrwid (ct) 15 & msall,
clongated and median bone, Posteriorly I is wedged In betwes
anteror ends of the frontals. Anterlorly it articulates wath the dorsl
of the prevomer  The doral convex surface Is shielded with tho pastenexly
inclmed mscending processes of the premaxillae, whrch bde over ft.

The nasals (na) arc & parr of Aattencd dorsal bones situsted In front of U
frontals towards the latcral margms of the skull, The anterlor end of each 5553
comes m contact with the maxilla mmiyltuﬁathm!hﬂﬁﬁm’:;
laterally with the lacrymal, posteroventrally with the lateral cthmoid
anteroventrally with the palatine

nolm-l:hwﬂﬂ)mp:hcdbmu,nd!m‘w'::
two lateral procemer. The dorsal process (dp) articulates with the froa
while the lateral processcs (Ip) articulate with the palatme and e
The two latcral cthmoids do not meet In the mid line but are mtervoned b7
ethold with which they form an articulation, Each lateral cthmoed 8057
tes with the prevomer antenioely fmmlpanmmiylndmmmd“
The body of ethmoid is perforated by a large aperture for the protes
olfactory nerve,

The Prrcemwr (pv) ks & median mmpmdvdywd]@dmh’w
nior polnted (p) thin end » attached to the ventral surface of the
Asteriorly the ventral surface of the bone bears # A-thaped basd of v

toaches
teeth (t) Behund this band these s an oval patch of toeth which
former

(%) The tomporal g (Flg 5)—Thi percal (par) are & past o w5tls 7
and fiat dermal bones utuated domsally on cither sida of the FPTZL,
The two panctab aro scparated from cach ether by the supraocorpl —
dorwal surface of the panctal bears a distmet erest (cr) which o ""“q)w
with the outer crest of the frontal m frant and with the crt of de @0,
behund. Each panetal articulates anterborly with the fontal L
tbcq)mdthmﬂywiﬂ:thcpmucmdmuiﬂlywﬂbmm?”:;:hw

The fiontels () are extenuve papery boues, corerag & s 20,
of the skull o the d wsal gide.  The two frontals meet fa the med-lae

L E%)
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bus diverge antenorly where the cthmoxd bone fs wedged. Posteriorly the
two frontals arenlate with the median supraccapial. The domal surfaco
of ench frontal bears two strongly developed crests {or) runnmg lomitndmally
ope paralle to the other The inner ereast o better developed than the cuter
onc 1t diverges posteriorly to mect the erest of the other sxde in the mid Line wiule
1t contmics behind with the median crest of the supraocaipital.  Ventrally each
frontal beart & rkige (frr) towards 1y nner margin which articulates poster
Jorly with the pleurosphenoid and prootic.  Each frontal is articulated with the
ethmold m the middle, lateral cthmold below  supraoccipltal and panetal be-
hond and sphenotic and pterotic on the lateral alde.

The syprateagperels (spt) arc pamed thin leaf like omicles each of which
crvens partully the suprsocapital parrctal and eprotic.

The Basuphensed is & small y-shaped boae situated m front of the prootw.
The two kmix of the bone articulate with the anterfor marguns of the prootics,
whilc the lower lunb articulates with the  parasphenod below

The Pimruspbeneids (ph) arc a par of small flattened bona ntuated m
front of the prootscs.  Each bono articulates doesally with the ventral ridge of
the froatal, laterally with the sphenotic and posteriorly with the prootos

The Pereghbeand (pas) ) 1 a mid ventral bone extending from prevomer
to the bauocorpital. ‘The meddle portson of the bone bears on cach side & small
il procew (Ip) which articulates with the prootlc. The parasphenod
wrticalates anteriorly with the prevomer posteniorly with the bamocerpital and
satero-aterally with the lateral ethmosds. In the central ares, it shrelds the
eraafal floor from below and encloses between itself and the cranial flooc & boay
pocket called the myodome. There o a small patch of villiform tecth (pat)
B the middle of the ventral surface,

(3) The Orbutal regasa (Fig 3)—Tho orbifal nng sumroundmg the eye
mud:aumrkrlyufuuthemalmdpmhﬂyupm the sphenotre.

The Lecpmal (icy) articulates with the lateral cthmosd. The postero-
veutral margin of the bons bears 2 3 small pointed sermations.

The pre(s1) oafre-(x2) and post-s3) orbitals lic ono behmd the other
veatral bondary of the orbit.  The ventral margins of thesc thin and
qnndﬂﬂlbnam-zmedlndwrythcmymh.

() The e regaom (Fig 7)—Tho provtus (pro) aro sltuated an the veatral
srface of the akull. Each prootlc gives ventromenally dorsal and veatral
:ﬂtw The docsal lamellac meet with each other In the mud-line, while the

lxmella remaln apart, The faner noface of each prootic o deeply

u"d‘ﬂdhmnﬁnmmpwtmlywidltbempcddnmnlnhhchﬂwd-

Iﬁmwm&mmhmﬂl and ampullac of the
"fﬂtlmhuu latezal semi-crrcular canals of the internal car Tho wentral suface

€ 3 perforated Ly = palr of apertures (ap) which serve as cat for
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the 5th and 7th cranial nerves.  Postenorly each prootie overlaps the anienx
margin of the ophsthotic. Each prootic i1 In contact with a number of boas 1,
with the exocarpital and bassoccipital behmd  with the pterotic and sphesote
on lateral side and with the pleurosphenord on the inner side,

The eprotics (epo) occupy the postero-doryal corner of the auditory cip
sule and extend, somewhat downwards, It forms & bongitudinal erest oo fie
dorsal mde which Is continoous with the erest of the panetal in froat. It B2
contact with the supraoccipital and exocapital on ity inner nde, with the
pterotic on lateral side and with the parctal in front. The postero-tatemal
corner of cach eprotic presents a flat articular surface (as) to which the dors!
Lumb of the post temporal bone articulates.  Internally 1ts lammaz » rolld ©
mformlbonyanxlforlhepnngcor!hcpm!crlorn:m-cuwh!mllh
-lnxhnmwhhdmaocuplu]ofiundeml‘ofthcmccpuonoﬂbﬂm?db‘
of the posterror and horizontal semi-cireular canal of the membranows bby
rmth.

Thc‘b{nv(m(pto)formthoolhapaxrofuxdlmrybonuwmmm
splcunnly wrregular in shape, Elchlrhcuhtumththcqnmcmh’hn"
margin the prootc on the ventral side, the mcuplulbchmdlnd'b“?h"
note mn front. Each bone 1 excavated intemally for the pasage of the b
rontal semi-crrcolar canal. The ventro-lateral surface of the bonc boen @
cloagated facet (hyg) for the reception of the condylar head of the hyomaof
balar

The Sphemotics (spk) form the antenor most banes of the msimu"“:
1ng with the frontals and pleuresphenold In front and wath the pierod®
prootic behind. The ventral surface of the bone bears & decp e
the hyomandibalar groove (byg) for the reception of the condylar hoad of
hyomandibulxr  Internally each sphenotic 5 excavated into 3 short
for the anterior semicirenlar canal.

Out of the three otohth, the Swraduh (Sagitta) = the Lgest 178 20
depremon formed by the banocap tal, exocapital and proonc, 1t 5 2
mnvﬂpkmlhnmggrowthﬂna(ﬂidllng,l%l)plﬂndmmm
margm and heavy ndges running vertically from the upper ont

The Oputhetucs (opa) are flat, rregalar bones and do not take 57 PX
mmrmmdme.m;nmawmmmﬂwp’ﬁ
exceprtals and pterotics on erther side. mpmmmmmdﬂ”ﬂ
beas a deep facet (fc) foc tho articalation of the veatral proag of ¢
temporal.

(5) The ecaptel regien (Fig. 6)—The single supravcaputal (30) fm‘”’ﬁm:
dorsal and postenor surfice of the skull.  Anterborly it extends wpto e 520
20 a3 to scparate the two panctals fram each other mda:mnﬂiﬂnm
bears a vertical crest (socc) which extends almost upto the foramen portas
hm&cnvc(mcd]nuk The crest, m front, bfurcates and &8
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artlculutes with the dormal aest of the frontal of i own side.  The bone i in

contact with the frontals in front and with the parietals and eplotic on the
hteral nde.

The mmgle bensccrpitel (baoc) of the ventral surface of tho akull is a peo-
minent booe.  Its anterior two-third portion bears a deep concawity on ittanner
surface which 1 dvided 1nto two by a short median  longitudmal ndge
(Fig 6 Ar) Each concawity serves to bodge & part of the sacculus of the mmer
car  The postenior end of the boge 5 deeply conane (¢} and opposcd e afx
to the anterior concave nurface of the first vertebea,  The donal surface of the
busioccintal m covered over by the exocaipital plateform and thus shuts off
the booe from the regron of the focamen magnum (fm)

The exoccrprtals (exoc) meet with cach other m the mud-dorsal and mid-
ventral Imey, leaving a large aperture, the ramen magnum (fm) 1n between.
Each expecipital gives off along the fnner sides 2 honzontal plate which meets
with its fellow of the opposite ude over the basiocapital. Each boune has an
occipmal condyle (oc) for the articulation of the akull with the vertcbral ealmn.
The large and fiat artcolatmg surfaces of tho condyles arc sitnated on the
ventrolateral corner of the foramen magnum. Each bone s in contact
veatrally wath the banocaipital and prootic, laterally with the pterotic and
dorually with the mpraccciprtal and cpiotic. The bone . perforated laterally
by'““lm(lp)whmbmnmufotlhcocdpm vagus and lateralns
neTves.

(B) Visseral cheleten

The arches of the vmceral skeleton éan be studied under 3 sub-heads
{1} Maadibular arch (2) Hyosd arch and (3) Branchial arches.

(1) Mexdibsler areh (Fig 8)—The qusdnates (qu) (Fig 10) arc lhago
bones, each bearing a condylar procem (cp) for the lower jaw
A dopromon on the hner surface of the bone lodges the symplecuc. It

adouny the ectopterygold above, preopercular  below  and  endopterygod,
metapterygoid and symplectic behind

‘The mexillar (Fig 13A) do not bear any teeth nor do they bmd the oral
margln, Posternorly each maxilla o Iaterally flattened snd shps over tho
:mfnhro[Lhalawujtw'ﬂmmtu-(armduftbobmmgfvmoﬂ'ndmlmd
Yeatral procenes. The donal procem has an articular surface (asm) for the
TeoEpon of the anterior end of the nawl The docsal and ventral sdes of

e ventral procens (vqm) have somewhat ronnded surfuces which fit into thick
artlrmon or

"I:‘;ﬁc‘d'-hcprmmu With tho belp of theta cartilages the mam!
':ﬂ‘u promuxillaries can rock back and forth a1 the mouth s proguded
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The gremaniiies (Fig 18) are long and curved tooth beanng bones, which
together form the entire upper jaw  Each premawilla bears & number of row
of fine backwardly directed villifdrm teeth thronghout its Iength. From the
anterior end of cach premaxille arises a large ascending procens or prems-
llary spinc (msp) which ascends dorsally and meets 1ts fellow of the oppaot
side m the mud Ime. The ascending processcs are very extensve and extend
upto the postenor end of the frontals. Thess proceses glide over the cthmod
and frontals m the groove formed by the nasaks and crest of the frontah
The anterlor edgo of cach premasxilla gives off & small backwardly dmeeted
process,

The palatmes (Fig 8 pal) carry a patch of teeth wiich are  continnos
behind with the teeth of the ectopterygoid. Antenorly the bone beams &
cmall slender process (pap) which adjoins the nasl and maxills. The bax
of the proccss has an articalar surface (as) which abuts agawnst the dorolateral
surface of the prevomer Each palatine overlaps the antenor end of endopters
goid

The ecteplerygoids (Fig 8 ccp) arc slender toothed bomes. The hme
surface of each bone carmes 3 to 4 rows of small ponted teeth. The booe
articulates with the palatne in front quadrate behind and the endopterypold
above

The endoplorygonds (Fig 8 enp) rest upon the ectopterygolds exch art
culates with the mner surface of the palatine n front and the quadrate and
metapterygoid behind

The wetepterypords (Fig 8 mitp) aro flat bones hang m botween the T
drate and hyomandibular Each bone adjolns the endopterygosd qusdais
hyomsndibular and symplectic.

The deatanes (dn) (Fig 13 C) meet with cach other in the md-finc by
means of connective timues, In the middle, the deatary bifurcates
the two limis rememing quite apart. The junctron of the bifurcated port®
of the bane bears & deep groove m which the front end ofd-:c:mﬂlh!hwt:]'
The dorsal margin of the bone, throughont its length bears three rows of poin
small as well as large tecth,

The artculers (Fig 13 D ar) are iregular :h;pcdbcuusinnwdinﬂ’:
postenar region of the lower Jaw bebind the dentary It is also bufurcated o9
longer upper (ul) and & tmalier lower lmb (11)  The upper limb b mtd
1nto the groove of the dentary  Another small proces (dP)“'b"mmW
donal margm which 1 connected wath the dorsal Hmb of the dentary bY
of & large bgament. There o a small socket behind wathin which move!
condyle of the quadrate. It adpowns the angular below

The engulers (Fig 13 D m)mmumdulcmnbmmuﬂmlm!"“hl

the lower margms of the articular Elchbonchﬂvﬂ'yduxtﬁ'.h:
socket.
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(27} Hpod arch—The kpexdibelars (Fig 11 hvm) are vertically duposed
in the past-orbital regon with several short condyles. There are two proml
nent condylar heads (hd) on the dorsel edge by which the bane arficulates
with the pterotic and sphenotic, The corresponding faces for this artscnlation
s situated on tho rapective bones  The thrrd condyle (ope) it utuated oa the
pasterior edge of the bone and eerves for the artsculation of the opercle. The
outer surface of the bone is perforated by u large aperture (ap) for the exit of
hyomandibular trunk of the seventh cranial nerve on each sde. At the lower

ity of the hyomandibular three sep bones siz  interhyal, symplectic
and metapterygold are attached to jt. The patenor half of the bane remains
covered by the preopercuhim.

Tho gwplectics (Fig 8, sym) are thin slender bones placed verteally fn
between the quadrates and the hyomandibulan. Each bone i jmserted Into
the groove of the quadrate nfront and articulates with the hyomandibular
behind, It abso touches the metapterygoid preoperculum and interopercuhm,

The faterkpels (Fig 14 A, 1nt) are small rod like bones located  between
the cpihyal and hyomandibular  Both the ends of the bono are attached to
artilaginom nterspaces,

. Tho Epliyels (eph) (Fig 14 B) are Iaterally flattened bone attached

bly to the biyal. Its poaterior noargin 1 shghtly bent and thickened
to form & nmall copike depremion (d) which fis on to the cartilage at tho
lower end of tho Interhyal. Each boae b attached in front to the ceratohyal
through a thm mterypace of cartilage between them,  The dorsal side, however
b withot any cartilaginous mterspace and the two bones articulato  through
huged margmt, overlaping cach other

e 1o cmsbyals (ch) (Fig 14 O) lle nexi to the epihyals. Th froat eud of
each ceratohyal f1 narrow 1t thows two  articular facets for the attachment
ith the hypoliyals

umamwm“ 14 A & Q, hyh) &1 & double picce of beoe lying on
w'ﬂcdﬂ»mnqmmnnodukmm.mdmmmmdm

tad ventral udes to the articular murfaces of the ceratohyal. The
Yutrl paeces of the hypakryals meet cach other In the mid-hno below the

bl;’w@h)hunnﬁemdmbmnmpmgthnmgm (3

uf&t':mmm\nthbrmdpmdmﬂmddhmlmdl The hypohyals

e, 0 s are atiached to the lateral margins of the basihyal by flbroms
The upper surface of the bone bears small villiform teeth

wm'mlmv!nqx(ﬂg 14A, br) are sx in mumber The fint
im":;::rmdnh:—ahxpu‘l. They aro attached to the outer surfaces
The margm of the epihyal and posterior margm of the ceratohyal.

trticulating sarfaces of the rays are broad and flat and adhere to the
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respective boner ﬁeﬂﬂhanddnhmy:mmwanthnﬁmkwm
Theymltmnhedmmugmmupmtanthcumcrmrﬁmuhhcmmhﬂ

The srotpal {Fig 14 D) s a thin vestseally situated bone Iy o 1o
the angle farmed by the meunlly meetag holves of the hywd comn, It
somewhat tnangular thape s apex 1r thickened mto « romnd tuberonty
from which two strong and short Ligaments proceed 1o the messal sefices of
the lower hypohyals on ench side To the posterior end of the boge 1 ataded
the pectoral arch through nzular lgamenty,

Attached along mcpustcrbrudeordmnspamrhmmﬂtbaﬂﬂ‘
the eperemlar serves

opercudar has ane strongly developed nidge (r) radisting from the facet, extend-
Ing upto the basc of the boge where at forms o spine (sp) There ar ko
tharp serrationy (ar) above the pue,

The precpercter (Fig 12 Prop) are erescentahaped boner attached
0 the convex, posterior margin of the wrpensonum. Lach bono i Gy
attached €0 the hyomandibylar aad quadrate. Its posterior margm b vary
fhack and serrated (xr) 1t also jorns the symplectic a 1ts antenor margia %
below the hyomand bylay (Fig 12 B)

The exiervperenters (Fig 128 mare or Jes quadraagslar bos
Iymg Juat below the prc(a;'émmmip i Tona the faterop e
the sngular of the tover aw Thclm\trmnrgm of the bone b serrated
the preopercular bane

The abeperalers (Fig 130 sop) e botund snd below the opereehns
Anteriorty cacbmbopercuhrhpannl}ywahppedbyd‘cmw

() B oxchiet erches (Fig 15A & B)—Thero ace five pains Ofb‘w‘“‘“
arches of which the firgt four carry the flamentons and crecent
&ills alomg thewr outer udes wiyla the Afth 1 wathont the gill flaments.

The bestbronchials (Bhey are three in mumber draated maveninlly &
behind the othe  The i3t to baabreachal arc boay "’1’1;'; :‘ o
B & small cartdaginons prece  embedded the muncle.
cloments arc attached wth fhe (hees hypobeanchials while the cartiapas
ploce i direetly attached 1o the ceratobranchual of the fourth rech.

The Apebrench ais (hyb) are oty three pases attached to &“g :;
Pasibranchiah. All the three hypobranchas carry sl minute
They aso mttached to the cerntobrmuctoal of ke rexpective archet

The eeratebrancheals (crh} of the first four arches are clongated ‘m"dd'
boaes grooved loagitod aally on their vesstral safcs cach cames o
~
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gl rakens (ra) slong thewr domsal surfree. The gill rakers are m the form of
wmll patches beanog small minate teeth  The ffth ceratobranchub or
smfenoc pharyngea! bone™ (iphb) constinntes the only remanents of tho fifth
branchial arch. Antenorly the fifth ceratobranchml b flattened and s very
close to the cerstobranchial of the other side. It parrowa  posterody mto
sender Tod and b diverged outwarda, They alio casty curved snd powted
dermal teeth (ipht)

The Epibraachials (epb) are praent only in the fint four arches They
ase sitached to the c branchisls of ther resp arches and carry rows
of gill rakers on thewr expased surfaces

The pharyapeiraschiels (pbr) arc four m number and are attacked to the
first four archer  The fimt pharyngobranchul bs 2 small rod Like bonc attached
with the upper end of the fint epibranchial. It remauns free and does not take
patt 1 the formatron of the Os pharyngews superiar  The second pharyngo-
branchral 1 a flattencd prece beset with pumereus fine teeth on the inner surface
and b attached to the upper sarfaco of the sccond epibranchisls  The third
xod fourth pharyngobranchiabs are fused to form a Iarge flartened bone
it o b besct with two sets of numcrom fine teeth, The veatral surface of this
piece showy three distmet articular surfaces to which are attached the ends of
e second, thod and fourth  eplivanchnh.  The presence of two patches of
teeth an thh pharyngobranchial probably mdicate the fimon of two bomer.
mmndlndlhndpkﬂ:dﬂ:ﬂphumgﬂbmdmblwvachmmwh
other and aro provided with fine terth on them #o #2 to form the so-called *Os
tyngem superdor’ (Goodnch, 1930)

Docosox

Detailed study of the orteology of Nendes neadus cmpharsas the need for

d"'mo(thcprumtdlningunbjugah;n:mdthegmuppamcrphl
*d fmily Napdudae,

The sdarll of Nendas xades 1 of a typical percosd type. The mouth o
YOy much protractile due to the p of Iarge ding pr of the
prewaillaries. They lio m & groove foemed by the nasls m front and frontals
beltind and extend wpto the posterior end of the Frontsls These pomts arc the
Grtloguishing characters of the family Nandufae (Regan 1913)

hﬁwh’!ﬂmdlhmnmdhrgmofpmxﬂlmhambcmohuwd
™hole group of Percamorphl (Gregory 1933) Regan (1913) noted
Protraribie premasillac with long ascending processcs o Fel (Berycoudze)

Allis (1909) concloded that th  ascending procemes of the premavullas
;:nwﬁihumﬂothcrtdmmmmuﬂyuwdhdcpmdmt
myb;hkhhwbemmfmdwﬂhthnmcﬂha Gregoey (1933) after
licgety .hrge““mbﬂorlkﬂﬂlrtpuﬂcdﬂ:nthcmndmmm of Allis are
Mlmﬂ"’“'- The ascending procemes of Yamés are very much fike

(Gregory 1933) and they have every appearance of bang w
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below with the dentigerous part of the bone. Thus our obscrvations coafme
the views of Gregory

The manlla in Aaxdur has a dorsal and a ventral process at ity satenor
end. The dorsal and ventral surfaces of the ventral process fit into thick earth-
Iaginows caps the submmanllary cartilages, Tho ventral cartilage fits agabst
unoothly rounded dorsal surfaco of the prevomer while the ascendmy proc
of the premaxillac slides on the dorsal cartilage. As far as we arc oware ;b
cartilages have not been reported 30 far in the fithes of the group percomorpi,
However such carhlages have been reported in carps and suckers (stark 195
Edward 1926 Gregory 1933 and Ramarwaml 1952) but the amamgement
1n thae fnhos o of 2 dufferent type.

The great pmtrun'bﬂxtyofdwmouthinhaﬁ:nnmychﬂm
feature, The phenomenon of the protrusibility hat been described by Thil
(1920) and Dehman (1926) Gregory (1933) stated that the protrmihlity
bas arzen mdependently in different groups of fishes Accarding to Ssgenet!
(1891) the protruile condition of the jaws i Eventognathu has donbtion et
acqured Independently of that of percoid fiahes from which it diffen=
wunportant detaily

Like Scamordes (Karandikar and Thaku 1954) and Apacknles (uliash
1948) the macculith (Saglm)ofﬂu.l'uuntuatedmndcprmmfuﬂﬂdw
the bauoccrpital, exocapital and prootic, The absence of the

u-meypﬁnndnnth:fmturcofthggmupPamﬂrﬂﬂ(legm
Its abecnce has also been reported in other teleostomes like Ortrglesm, G
rhymchas and Chares (Rudewood 1904) However it w present m

{Regan, 1929) wh.h:hlccm'dl:ngtcvl:umlu.igwu:ln.l'.vt.c»orl:[ﬁ‘PCI"i“’:"“"l"‘h

The bansphenold in Neadus 11 Y shaped a3 in Heplapterys irmesicrsts (Reg®
1929) a cretaceous berycosd Thus Nandws Lies near the former fish

The presence of teeth on the faws, vomer pahunemdpﬂxﬂ?bm“:::
characteristic features of the fannly Nandidae (Regan, 1913) An i@
patch of tecth on the ventral surface of the prevomer (vomer of Ref™
1913) behind the anterior band has been obscrved In Masdes, Such 8 paidt
of tecth has not been reported by Day (1a7s)mhh.pmuf.h’¢bt

Boulenger (1904) lmted the absence of an entopterygomd as oot d&:l
dmgnostic features of family Nandidse. The present nvestgatoos
that tho entopterygoud o present m Newéxs

Hubbs (1919) pay conuderable attention to the form and um&“‘;:
of the branchiostegal rays, in different groups of fahes. Hﬂm"‘"l:[d‘
mh@:ﬂmdwmmh“Ap@Mhthtm
branchiostegals”  The number and arrangement of branchiostegal 1agh [
are six in number are wmilar to that of Aplschelas (Kulkarnl, 1946) which
near to the percformes (Hubbs 1919)
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Vandar mendas found 1n the water of district AMuzaffarnagar have a serrated
preopereal. percular bopercalar and pre  and mb-orhatals. Day
(1878) reported that serrations on the bones of the head are exceedmgly

o even absent m specmens of Sind and Indm as far x3 Cakeuntta.
He further reported the presence of serrations In the specmmens obtauned from
Anam

The vertaally extended opercular in Aardus beans & prominent spine as
procmt m Helxeris sscowiomes (Gregoey  1933)  In Nesdwr unlike other
fhes, the imer surface of preopercular has strongly developed ridge on it
donal nde, extendmg from the artwcular facet to the posterior margin which
form the above pme.

Gregory (1933) described vanows artlcnlations of the lower pharyngeal
boves I the different specwes of Fundulys In F heterochites ho describes “the
oppatiic pharnygeals were clongate, attached oaly at ther antenoc ends and
diverge posteniorly’  The aimilar condition has been recocded m Nandxs nendes
Similarly the supenor  pharyngeals of F sumlis resembles with the Yondus
where the three supenor pharyngeah on each ude are jomed to form an oval
plate covered with conical teeth.

Snoaxy

Aaades xeséus s a typical percowd fish with great protrusihility of the
mouth, The mscendmg processes of the premasillae are very  extensrve
reaching upto the supasccipatal behind and glide m the groove formed by the
mAgms of the nasb m front and by ercsts of the frontalks behind, The dorml
d ventral procemas of the maxilla are covered over by cartiligmotns capr

The pancials are d by supraoceiprtal, ocbitorphenond 11 wanting,
hﬂphmmdu-'Y‘-thlpcdbonemﬂmmptﬂygmduprucnt Teeth are
Pexent on the fawa, pr pal parasphenold and branchal archer.
An extra oval patch of teeth behind the anterior band on prevomer o alio
sberred. The preopercalans Interopercutars and the orbutal bones are scrrated.
:mt;l:'hllrﬁg\:mmluncrmrhc: which cnds at postenor end

2 pl

Tbﬂ'tlrconlyhmphuyngobnndﬂnh,mcncmnﬂmdthudphmp

‘w“ﬂlnd:o(hautbdrmttriormd:mddlmxepmtmmly Each
Dacnlh.h(&dth)nlhrgeonl piece situated in a groove formed by the
Esocyita) exoceip tal and prootic.

AcxrowLrnorurnr

The authors whsh to Head
cxprem ther thmla to Dr V P Agrawal,
:&%Wthmmmmmddmdmmcm
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Fig. 3 Lateral view of skull proper of Naodus nandus
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9 JIoner mpect of palabne
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KINETICS OF Ag* CATALYSED OMIDATION OF KETONES
BY PERSULYHATE ION—PART II FURTHER STUDY

K. Q. Kause anp S. P Servastava*
Choxicel Laberatores Th, D § B Geterament College Newt Tal U P

AssTRACT

The rate of Agt catalysed omdation of acetone by persulphate lon has
been found to bo Enearly related to OAg* but fs atmost independent of CH*
The unimolecnlar rate values d alightly with time, but remain
coostant when the reactlon is carried out in the presence of & high concen
trxton of mlt. The valuer of the temp 1 energy of &
and freqoency factor gradually i and of entropy of actrvation decrease
* wo go up the hamologoms serles from acetone to methyl-n-propyl ketome,
The rate of oxidatim of methyln propyl ketone 13 slightly higher than that
of methyliso-propyl ketans under the mme condition.

DerropuoTToN

During the systermntlc study of the kinetics of Agt catalysed omdation of
ketones and aldchyda?™ it was obscrved that these reactions are unmole
cubxr with respect to 8,0 and rero order with respect to reductant-ketones
o adchyde The nlt effect in all cases b5 negativs and of the primary
crpouneathal type, It was consldered necemary by m to camry out s compa
rate study of the rito of oxidation of different ketonas m order to elucidate
the mechantun of their axldation. This has been done m unbuffered medium

became it was establinhed by w that H+ sons do not affect the rate to any
apprecable extent,

ExrzxnonTan

erck, K,8 O after recrystallisation, acetone of A.R. B.DH

GR. E. M
qmﬁ‘y;_‘-:mha kctones of L. R., B D H. quality after redatillation were

loe ci) cxperimental technique was the same a1 1z the previoms studics

Reswits or Mrasurmmnrs

of H* teas—To find the effect of H+ wn the reaction was studied
HNO, and K, 8O, at the tame wnlc stength. The
‘a‘h’mlhntlrricdoutlnﬁ:, of a high ton of KSO,
presence of H;SO  The results of thae experlments
4 sommacieed &n table 1

Fremat addres—Regional Insitete of Technalegy Jamshedpor
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Tance 1
CHyCOH =k y5105=0 01 M; AgNO3=0 001 M; Tempeaturemé’l.

Core | e et | TS L ] Moy
Ry80,

- ol 4350
- H,SO‘-O [113%¢ 0 061 38718
HNQ3=0 03M 0 0651 3 7
0 O0IM - 0 061 3390
01 M - 0 331 l 1769
01 M H,SOA-O 135 ¥4 0 381 1 44

An cxamination of the above data, keepung 1n vicw the negatrve salt cfiect,
clearly shows that the effect of H+ fons on this reaction is Imperoeptible.

Effict of AgNO—The reaction was studled m the presence of differeat
concentrations of AgNO,  the results are represented graphleally m fig 1 b
which the ratc constants ase plotted agalnst the concentration of AgNOy. The
linear graph shows that the mate is directly pmpomanﬂwmol
concentration

It has been shown by wr 1 our previous atudy (loc. cit.) that the valme
of the uumalecular rate constant m any particalar run slghdy decroses with
time probably on #ccomnt of the change talang place In tho ionlc strength 8
the reaction progrexses  To verlfy this view the reaction was earried outln
the presence of a high K,50, concentration, The results of these expemeaty
with different ketones are given below

Tasre 2
KotonemKySyOym0 005 M AgNQCa=0 00078 3  K38$0,=0 03345
B0 165; Temperature=40C.
i
N ed)
. -

30 2 363 21:5 2 1467 1 82 Lt
& 2 1077 7 0131 2 0948 1 0687 7160
%0 2 1745 2 1119 2 0987 2 1041 ERL
12 2 1a% 2 0200 1038 2 108 208
130 2 1162 2 1708 2 0353 2 1204 11683
100 2 1568 2 1046 21113 2 1503 1178
240 2 1477 2 1594 11293 1 1467 2 1487
300 21724 1 1028 2 1113 2 1499 23778
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The shove data show that the value of the rate constant m the case of all
ketones studied does not decremse wnth time to any apprecable degree, indica
ting thereby that the decromse observed in the abtence of a hugh malt concen
traton was doe to the varmtion of donic strength of the reaction muxture with
the peogress of the reaction.

Effect of tomperaturs —The reaction was earned out at difftrent temperatures
from 30° to 55°C. the results of wiuch are gven below the mte constant
bas been evaluated graphically

Tane 3
EetoocmKySyQpm0 02 13 AgN\Og=0 0003 AS,

£X 109 (ardmolecatar)

Kctome
src. I 0o I s ' e I sse.
Acrione 1 6364 2 7565 9 0638 41444 3 9647
Mekylethyl ketome 1 4233 1 9630 3 sy3 1 7013 5 169
Di-cthyl brtame 14171 1 24 T 7143 3 5861 5 0034
Récthylu-propyl keteoa 137335 1 76 2 8414 3 3430 3 0655
Ml bhopeopyl ketone 1 3236 1 6600 2 4707 3t 4 6760

The above data show that at all temperatures from 35°C to 35°Cl, the
e of ondation of acctone Is highest and 1t slightly goes down as we go up
the bomologows series.  Further 1t s seen that the rate of axdation of met
byla-peopyl ketonc b alightly higher than that of methyl-so-propy] ketene.

From the above values of the rate at duffe es, the

"lluan“ﬂnpﬂum-cmeﬂiuml, energy of ld:nhon,&cqnn_:rcyfnauflnd
Fatropy of activation have been calculated these are tabulated below

TanLx 4

Mea E
Ketone Energy of Eatropy of
ool | activation ko [factor b Hirel acovation
Ecabjmal | molesc—i | E.8.T

188 12 67 |2 599104 —-58 44
Metrlerl kemne 1% 1286 130IUXIGH 3813
Dty ket 132 1304 | 4 0l0XI4 3763
Hettro prapy ketoa 104 13H [smxin  -B&
ety progl koo 18 1278 |2 -W T
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An cxamiation of the above data shows that there 13 & progresire ke
asc in the values of the perature coofficl energy of activaton and
frequency factor and a progremive decrease In the entropy of activatm 11
we go up the homologous serres from acetone to methyl-n-propyl ketome.
However m the case of methy! Bso-propyl ketone the values of rempenatere
cocfficsent, encrgy of activation and frequency factor are leo than thox s
the case of someric ketone and are even less than those for Jower manbes of
the serles  This gradual gradation 1 these valoa suggesty that the mechs
nbm of oxidation of these ketones by persulphate ion 1 the smme m exch ax
and the small difference in their values u due to difference in theur sroctms.

Further work to eluadate the cxact mechanism of oxidation of thee
ketonex by persulphate jon b in progres
AuXNOWLXDGEMENT
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FLORAL BIOLOGY OF KAMRAKH (AI'ERRHOA CARAABOLA Lann.)

P N Bajrar axp A. G Pouronmr
Gecerement Agrwlixrel College Kenpur

Kamrakh or Qarambola (dnevhos cwrembela Linn ) of the family Oxal
daceae, 13 a tropucal frnt,  The native home of the speaes 1 not definitely
known but 3t & beleved to be indigenom to the Malayan region. Under
tropacal fonditions the Kamrakh may flower and rpen frmt 1n every month,
producing scveral crops a year with peaks in Jonuary February and Scptem-
ber-October  But for & few nolated stadwes on chemical compaution of the
fnat very httle has been studied and said abont some of the basic aspects
soch a1 blowom-trad differentiaion floral brology and fruit set m Kamrakh.
So (he present studies on blomom-bud differentiation foral biology and
frat-aet fo Karmrakh were undertaken dunng 1962-63

MatERiALs axp MeTRODS

Three umiform, aboat 12 years old seedling, trees of Kammakh were
stkected In ag orchard near the campus of Government Agnicultural College,
Kanpur  The trees had been growmg under umform sod management.

The stodses were started in the manth of July 1962 and wers coatmnoed 6l
the mddle of My 1963

“ﬂ’Xnmenlhﬂmim;cbu!hhluﬂlyon old wood and also 1n the
o carrent semson s growth. So mmples of cauliflorus and  axillary

buds wers collected at one 5 ul!
1 y
196z ) week s Interval, commenang from 15th of J

The buds were fixed and killed 1 Formalin-Accdc Alcobol The
material way paned through  varous grades of Tertary butyl aleohol for
D after Johamsen (1940) The sections were cut of 12 mcrons

snd they were stained in Hacmatoxylin.

d‘nsb::\v'lhm:ontnmdmthmm recorded continwownly for seven
months of Angust and October The opened fowers were counted.

2nd recorded at hour
1 avedd 1 ﬁthtmhmdmrmavcdnﬁcruhngobxﬂlnam

Pollen sme and sha
pc  were stodied m methyl green glycerine jelly
Prparanon,  Arnficial germunation of pollen grams was tricd w difficrent

toncentrations of syerase soluttons (riz, 1 3 5 10 15 and 209%) at room
Reccpurity of sugma was stadled both by visnal observation and actmal

methods. In the fint method shigmay were observed wath the help
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of a hand lens (x10)  Shiny yellowish sugmas were comudered to be roeg
tive, whereas dried brownwh stigmas were treated as non-receptrve, In the
tccond method artificial controlled cross polhnations were made on pronomly
emasculated fowers of different stgmatle ages and  frultset was recorded
scven days after pollination.,

To determune the mads of pollinaton four treatmeats wz., self-palfins-
tion, hand self.pollination, cross-pollination by hand aed open pollinsted
flowers were compared.  Fifty flowers were selected for cach treatment ad
the frult-set was recorded in all the eases one week after pollination.

Reyormy
Tinw of Blossam bxd D ferentition

A broadenmg and flattening of the apical menstem with two hawn!
protuberances, one oo cther nde of it, was establohed as the entenon o
H bud differ An ination of the buds revesled that te
caufiflorus buds began to differentuate from 29th July omwards while the dif
crentiation 1n axillary buds was observed on 28th October 1962 Ttwaao
observed that differentiatron 1o axillary buds started after the cesanom o
vegetative growth,

Dyfferentiatiion Precess

The vegetatve bud arises in the axil of two primary brects sd®
enclosed by them in the minal stages (Fig 1)  As the mam ans daega®™
= number of axillary buds appear on the axs (Fig 2) Lach bad b sob-
tended by & bract The termumal bud differentiates fist and  becomes &
termnal flower of the clmter (Fig 3)

The foral parts arise m acropetal succemsan sxg., Calyx aarolla, se™
and putil (Fig 4)
Flwrerg Habut

Small fragrant white and purple variegated Aowers are borne o0
recemes These recemes are borne mainly on old wood and the comatt
scason s growth (Fig 5)

The flowers began to appear from the Ist week of Angust lﬁdﬁ:‘:ﬂ
1ng continged ull the mddle of May Thus the perlod of flowering
for nme and & half months Allthcbﬂnchudninutﬂawﬁmnhmm

Anthesis

The percentage of flowen opened, toguhcrwﬂhmetmmbsﬂldm'
are presented i table 1
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A perusal of table 1 shows that maximum anthens durmg Amgest tok
place Letween 7 and 8 a.m. Howcver on 16th and 17th Augmt a vay
high humidity combined with rains and cloudy weather delayed the antck

The anthexs during October was connderably delayed due to low teo-
perature and maximum anthesis took place between 11 am. and 2pm
The dehnscence of anthers started siomultancomly with the sathesk,

Pollem Stwdies

Soon after dehucence the pollen gralus appeared as a white man. The
exme and Intine were thin, Average diameter of pollen grains momtaln
methy] green glycerine jelly was 22 88 microns.

Artifical Gersixglion of pollsn grams
The remlts of pollen grain germination fn different concentrabom o
sugar at room temperature (30-32°C) arc given In table 2.
TAnLE 2
Percentage of pollen gereination in difcrent of g
Sogar concentrations ln tho medha

17‘] sxl 5%[ 7%[ sx,ll%lﬂxl’“
l72|750|47ﬁ‘313|103| 43] ll—
The maxmum pereentage of germination was obmerved iz 3 peros!
sugar solution.
Stigma Receptimily
(1) Vimal sbsreatrom—Receptivity of the stigma was observed with 8¢
help of ahand lens (x10) On the day of anthern  stigmas were 107
with shiny yellowuh surfaces one day aftcr anthess, stigmas appeared 5o
receptive as they turned brownsh.
(2) Frxit sst muthed—Artificn] controlied crom-pollinations were =<
on previomly cmasculated flowers at different stigmatke Axulﬂ“"“"“"’
recorded seven days after pollmation (Table 3)

Tance 8
Recepliraty of stygma o Eemrakh. -
Stgmatslagein | No.ofbod | Noofbuds Peeo®
relation =t bt
elation 1o cmasculated I pollimated  No. of frofts il
3 dxy belore 30 En) - -
2 days before 50 » - -
1 dxy befare 0 £ - -
Same dry 30 50 n i
1 day after ] % - -
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It b clear from table 3 that shgmas were receptive only on the day
of anthesh,
Pollinetren Stedies

There are 0o established clonal varietles, 20 1n the present stodlep self
pollination refers to transfer of pollen fram one flower to the stigma of another
flower of the same plant and cross pollination means the tramsforence of pollen
from one plant to the shgma of flower of another plant. To determine the
mode of pollination the followmg trea were compared —

1 Si{f-pelfizetioa. Fully developed and anopened flower buds wers
begged before anthens. ¢

2. Haxd se{f-pollincison  Flowens were bagged before anthens and then
polimated by band from the same plant

3. Crou peifination by hand. Flowers were cmasculated and polhnated
byhand with the pollen of other plants,

4. Opax pollmatim. Flonvers were marked wnth Indla ink to record
frult4et mmder natural conditsons.

3. Partheasceryy Fmnusculated flowers were bagged without pollnation.

NtFnﬂi—cd.vru recorded after one week and the resalis are given in
tablc 4

Tasrr 4

Frokrt dxrmg Axguit as qffested by raroms modes of pollnction

Methad of poillmtion Nowaf flowers  [Frulteet after 7 days] Percentags fruft st
pollimated of pollination
Mogrd and Left for seif-
Pollina ) -
Head ot polfadon 0 [} 16
Fiaad crom pollivation 50 ) &
Opex pafiixatiom 0 el “

‘mlnhndn:lﬁngthﬂemlﬁ%ﬁmt-oc(whlkhcm- and open pollma
m‘mmmmﬁomdﬂrﬂpccmﬂy The main agents of cross
Polfinatuon wore fasects. - Parthenocarplc fruits wers not observed n Kamrakh,

Doourszon

m&[;lh:mxhﬂcmnlndmlhrybnd:mc differentiaton was first notreed
July and  28th October respectrvely The differentiation 1 the
by buds, thoy, started 3 months later  Glbbs and Swarbnck (1930) and
{agnen (1916) aloo polnted that in apple, flower bud diferentiation m the

on current seaon s took pla th
o - iy growth place & month later than it did
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Blonom bud differentiation In the axillary bLuds started after e -
tion of vegetative growth in wiater Thus it appears that differentiation b
axillary buds Initiated with the condition favourable for sccurmlation of2
reserve food supply in the current scason s growth, Blomom bud  diflrents-
Bon 1t A continnows process in Kamrakh

The prescnt studies have revealed that the thne of snthesh b povemed
by the sesson, erpecially the maximum temperature. Thu, the tmé o
maxsmum anthesls during August was between 7 and 8 a.m. while 10 October
as the day temperature fell down maximum number of fowers opened betwem
Il a.m. and 2 pm. Smgh aad Dhuna (1960) o meet e Nath ol
Randhawa (1939) in pomegmnate and Randhawa and Dass (1962) m Pl
obscrved that with the meremse 1 (emperature and decresme m et
hurndity the time of antham was hastened  On 16th and 17th Angsst 2
very high relatrve hamudity combuned  with rain and cloudy yeathes defsyel
anthesis A very hugh relative humidicy was found to dehy satbeobhR
Phaba also (Randhawa and Dass 1962) The dehiscenee of anthers sutol
aimultaneonsly with the anthens

Stadics on stigma receptivity revealed that it was receptive only oa the
day of anthesls. Buch e short duration of reccptrvity was abo fomd it
Phalsa (Randhawa and Dass, 1962)

Belf-pallination was not feasfble in Kamrakh probebly duc to noegml
length ofstamens mad plstil In the variety under sty the smes ¥
022 cm, In length and putil 040 cm. Hand self pollnadon gave 6P
cent frout-set but the fruls were small, mu-shaped and had onlywm&u:
agaimt 3-8 seeds in cross  pollipated fruls. Thu umngrmnﬂ""m’
obsrvation of Darwin (1895) who stated that when the pistlls of hetrostih
cd plants are pollinated with pollen from the same ﬂomorﬁwﬁ
fonvers contalming stamens of an cqual beight the umon may be
b likely to beattendad by varying degroe of stenlity It nosds Fane
confirmstion.

Soinany

| Kamrakh besrs foers both om old wood and n the axits of cares
rcason 8 growth,

2. In caulllorys and axillary buds he differcntiation was it
on 29th July and 28th October respectively

3. The penod of differentistion extendod over & pesiod of about o=
months (July to the end of April) during 196263

4 Flowerlng started 11 August and continned dll the middis of K
Thus the total period of flowenng Iasted for 9} months.

5 Maxmum anthess was recorded botween 7 and 8 m. denf
Angust, while In October 6 vas between 11 o, m. and 2 pom

6. The gemmination of pallen grains was fighest In 3% sucrose W0

7 mmé{lmmmmlyunthcdxydmw
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Fig. 3 Thoterminal bud (1) chowing broadenioy and fattening of the apex, A w0t
of sxillasy growing potats, each mybteaded by  secoodary beact tavs spperd
on the chmpated main wch, (X39)
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Fe. 4. Bad () thowlng carly development of floral party
"'gh. P'-P‘:f,k::hmm Prepletil, (X35)

e n Craliflory-—the matn flowcriag a0d boartmg habit f kameakh,






A NEW ECHINOSTOME FROM THE GANGETIC DOLPHIN
Rau Kenmw Gano*
Departrent f Zeolegy B S 4. College Mathara.

Plates:sta gexget ca according to Yamaguts (1938) k a hast of Cycbordhs
compals (Cobbold 1876) Lihe 1909 and Breckylemma anderssmi (Cobbold, 1876)
One of the three specimens, ilable for i yiclded a large

samed permanent momntt  were found to belong to the genuy Stephampora
Odimer 1902 (Sub-family Echinestomatmae Odhner 1910) Ths genus

feoer bemg S dmtenla’s and S dentenlatendes The Indwn reports on
thn genes arc of Bhalerao (1926) Verma (1936) Lal (1939) and Gupta
(1982)—all from fish-eatmg burds. Skabin (1956) has included, under
Mrwds Dietz, 1909 both thess mammalun forms as Af datualetss
(Rod, 1802) Dictr, 1909 and \f psmdedemficalates (Mendhean, 1940) Skgabin
ind Baxchkirova, 1956,

The [ive specimens were mmcnlar pinkish and with & spuous caticle—
the atcular pmes bemg welldeveloped  somewhat scale-hke but never
tending behind the anterror testis The total length, m premed speamens,
moged between 734146 mm. and the breadth was 1348 mm. The
o head collar of 070086 mm.x 101 115 mm. mre, carried a
Sogle row of 24 spiucy, 12 on cach mide, which wers Intergpred domsally
2 e ropon of onl mucker The spiney measured  0-043-0071 mm. by

I'Osm mM  The termmnal oral sucker measnred 0 71-0°90 mm. X 067

o« o body The sphoncal testes, m the middle thrd of the body lay i
e 05_1‘“'-‘5"1’ tsts bang 0-57 1 1 mm, x0*4-0 76 mm. and posterror

2 mmy03508 mm i dze. The preacetabular cirus e
'ﬁlﬂ‘luli 030078 mm x0-18-0-38 mm. in size. The medmn avary was
mm:ﬂmm measuring 0-17-0-27 1mm, X (-20-0+28 mm_ n sire,
eolled area Iy Immedutely postero-lateral to ovary  The uteruy,
—_— Ovary and acetabalum, continued forward to open  into the

”'“‘mnudoldwhdqy Lachh
Departmeat, Todl
Bhagwand College,
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common genrtal pore ntuated between the intestinal hufureation and ety
bulum. The witcllme follicles extended from near the Jevel of shell gl
area to the postenior extremuty the follicles behmd the posterior fes
tending to umite. The cggy were yellowssh in colour and meesmd
0-093-0-10 mm. X 0-057-0-064 mm. 1n size.

Following Skrabin  (1956) the present farm 13 asngaed to Mowds
Amang ity many species it showy greatst resemblance to Af barsck Bock
Krows, 1941 on sccount of the gencral topography of 1ts organs md the
number of spmes but differs from 1t 1n the ratio between the two sdm—
the oral sucker in Af kesachs, which has & bird as its host, B mnch smale
then the acetabulum. Tt #s abo ditmgunhahble from both Af demaceleter sd
M pssrdsdemisinlatus on account of Iarger number of collar spmes—whch &
these two specss arc 22 m number  Accordmgly the matemal o asgped
10 & new speaes, designated herem a3 Veserchs makend  Sp. Mov
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THE VENOUS SYSTEM OF AMPHIP\OUS CUCHIA (HAM.)

{8ut) Vhay Kuwart SHARMA
Depertment of Zoslagy Meernt College, Meerat.

Ampkipaous cerkle 13 2 fresh water eel, which b found i abundancs i this
part of the country  In  an attenpt to describe the vascalar system of the
teleotean fuhey, ths mterestg fish o first in the sener. The system shows
certam peenliantres fike the  atmence of the cuvermn nnuses amd preence of &
single posterior cardinal van.

Tue AxTERIOR OARDIMAL SYSTEM

The two anterior cardinal veins are equally developed and each o formed
of the orutonalas and maxillomandibular tnmks. The  erbitenasal tank (1
ont) n formed of tho zasal pe (I nav) from the ventral nde of olfactory
apule and xn srbutad rem (I o.v) from theorbit. It follows the coune of optc
oerve and at the level of ophic chizsma mn tes with the manfomandibular
trunk, A number of fine capilanes from the bramn upite mto & median e
bal orx (I cbv)  Pasmg aibort dntance infront the cerebral vem forks mto
two branches, which drvergmg out open Into the respective orb tonasal trunks.

Th:uﬁllamﬁm.,m(l mxm.t) b formed of the maxillary aod
mandibaler veum, fust In front the angle of mouth. The maxlley crm (1 mx.v)
1163 from the upper jaw It curves backwards and recerves a small pronmdlery
e (Lipmr.v ) from the antenoe part of upper aw  The mandsbuler vax (Tzm.v )
T"hmmmddmpw It runs back and corves up at the anglc

mouth recevmg capilharies from the posterior side.

Tato the left anterdor cardmal vesn (IT;a.c.) before 13 enterng the sinms
TEONS, opens & slender Inferlor qugular vem (IT;f)v) The two mfenar
ot the 4re cqually balanced m the anterior region and unite with each other
o 1'f‘ﬂC"'ﬁ:m:rthnfru:}mn(1'[;1:|.v) Each jugular i formed by a vem

the mandible and another vem fram the hyosd arch and it runs back recer-
Y3 four watreat rms from the four gill.  The entrance of the first and second
:im"h’h"-hﬂywtcd. The common woiferer pgsler em ramy

0 the left nde of neck region and enters tho Ieft antenor cardmal vem.

.nhn‘:_ma?ﬂ?) and a partopercalar (II-ptop )} van ame from the
mwmmﬂmmdapamlnm_ The two vems unite and open
dterlor cardmal vein behund 15 formation from the erbuenessl and

ol by tnale. Into the antenor cardmal vewn open  vems from the
.;n:’k‘mnﬂlh’\mk. The nutnent vems from the fist and sccond  gills
vy sad the nutrlent verns from the third and fnrth gilb  combme
other fmnk. The trunk of the fint and sccond vems = very small,

ataddrem G/ B A K Sharma, Juzker Parsmtologit, Entomolegy Deviskn,
New Delat-12.
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while that of the thurd and fourth vewns s quite fong  These two trunb combs
wto the main tnmk, which opens mto the antenor cardinal vem. Ints the
first nutrient van open & aumber of aapillanes from the actemory respinstery
organy by a aingle stalc.

TeE PosTERIOR CARDINAL SYSTEM

Thcpatcmrunlmﬂmtcmhrepmmdby&eweﬂdtﬂhpcdﬂﬂ
pasterter eardinal vee (III rpev) which enters the sinus venomm. The gt
postenior cardinal starts from the two kidneys by the nght and Jeft (T12) bae-
ches, The two branches soon unite and the smgle nght posternoe cardmal rum
between the kidneys recerving paired branchlets from the segmentsl mmda
and the muibstance of kidneyr. It finally opens mto the nght seeiling of s®
venotus (1L, 8 raav) by an aperture situated posterior to thatof the meht
antenor cardinal vemn,

Ter Hrpatio PorTAL SvaTEM

The Acpetre portal orx (ITL,b.p v ) 18 farmed by fine branches froo the post=
10r region of intestine. At the posterior end of spleen it receives &

o (I;gv) from the gonad The hepatic portal extends forward seec™=6
capillanies from the stomach, gall bladder and spleen. It etz the Frer
and breaks up into capllarses m 1ts anterror most regmn receiviog

from the ocsophagus and lver  From the Lyer ara & system of c2pilo®
which unte to form w0 veins. These vems soon combime mto a zmgle ¥
roans (IIks ) which plerces the septum transversum and opens mio e &
swelling of mnws venosus (11 S!,l.n.a.v)bynnl;-,-:rturcntuztladPC"'m"""m‘k‘z
of the sntenar cardumal veln, A tmail branch fram the anterror part of B
abo enters the hepatic ainw

Tee REwar PorTAL Systau

Tho blood from the tail region Is collected by the cendel rvar (1247
which rums through the haemal canal of candal vertebrae. At the
anus it enters between the two kdneyr and befurcates Into two "
portal vems, Tha left small renal portel vem (11 2 Lx‘pv)m"m':"‘u‘nto
Ieft kndney while the right prominent renal portal vem (11,2;r p-v ) 1o

and unites with the nght posterar cardmal above ity hafurcabon

Dpomoy

‘The venous syitem of tedeostoan fiches has been dauibﬁdw‘“mﬂw
of workens. Investigations arc on record from  Awatl and Bal (1934 2
Tetredm sblongus Das and Naramm (1929) on Arrse arr and Asrs woghis
Mott (1950) on Asgeills exguille, Wu and Lig (1943) on Mumepierss pomts
Sinha {1936) on Wallage altn and Newar (1955) on Cleras lazers.

metdmmuhmimmmvmnmm“d:dt
with that of snother col, Angnlla engnlls (Moft 1930) The cxternal
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feror Juguians were mentioned in Aegmlle without any details of therr pontion
and distribution. A detailed accomnt of the distnbutian of the external jugular
(anterioe cardmal) and infertor jugular vens has been given m Amphipasns
The wferior jugolars combine nto & single vein after the entering of nutnent
veim,

A well dredoped nght poaterior cardinal vem and & defective left posterior
ardmal vein with zasstomons among them was deseribed m Asgrille while
» smgle nght  posterior cardinal vein has been found in Amphipmexs  The
romadul vem was mentioned to open into nght posterior cardinal vein n Angw-
e It ks observed to enter the hepatic portal ven fn dwphipaoes.

The candal veln was said to divlde fnto two renal portals m Axguilla,
winth trmmated m the kdneys The caudal ven vaas abo reported to be
come enfloent with the hepauc portal by a number of beanches. The candal
voin gves off o feeble renal poctal vemns to the kidmeys In Asphpmons
xd opea into the mght postenor cardinal vein by the right renal portal vein.
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Awphipwens cocily (Hom Tan

Dornl Vdm

o cercbral e 4 e donal sorts Lanr kit aawrhr -
mandibutar vetas ms s moxioondllse trosk v s marluy ve o
vein A notdknl vm e x f orhitotan? vusk ovbial refn p. =T ¢ ake®
vin p e preopereular veln gL ap oy Wrcuhrrdnxf“"""
curdal vein & voig: fram acorpory rerplratory orpaok
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DIGESTION AND EXCRETION IN SYRPHUS BALTEATUS DE GEER
(S8YRPHIDAE DIPTERA)*

J L. Navant
Sewwt Rescarch Fellws CST R finstry of Edccation,
Sckoel of Entomolagy St Joks 5 College Agra.

IrrzopycTioNn

There are many workers on  the anatomy of digestive tract bat a few
on tho exeretory ocgans In Dipters. Wigglerworth (1929) Dean (193%)
Grabam-Smlth (1934) Barendrecht (1941) and Dixon (1952) studied the
matomy and histology of digestive orgams In vardoos firer, Makl (1933) o
the ooly worker to have contributed oa the fcal structure of ak ry
anal and thelr sppendages In Syrphids.

Eastham (1925) worked on the physlology of malpghian tubules in
Tiptera and Pal (1845) made & reference o nephrocytes In seme Calicldae.
Ofada (1635) made comparative stodies of the malpighian tubes of the
adult Drosophflid flles. This paper deals with the detasled anatomical
pecullarities of both digestive and excretocy organs in Syrks belteatxs De Geer

lndhﬁlnn:-:wid: author's other papers'®~t4 on the morphalogy of the
ame y

MaTERIAL AYD METHOD

Tho stndis on the alimentary canal and malpighlan tubules were
x"ﬂﬁﬂ&ﬁnxm:ﬁuhxyknkdmummngcr'xmudm The dixgrams
£rom strocture were sketched directly from the dimections and the
:rm&mnudldﬁmummwmw For the detalled  histology
the alimentary tract and malplghuan tubules, the material were fixed in
Bodhatasd Zenker's ficatroe. 68 p thick sections were omt and stamed
with Haematovyhn-conln, Mann s methyl bluc-cothn snd Mallory’s triple stain.
The Daaestrve SystEn
imentary capal o the digestive tract of S beltestss is & compli
el od hlghly colled structure that beglns st the besc of the labrum
,hmdm"’d“““""“m‘ anus (Fig. | &2 AN) wt the poste-
by of the abdomen. In & fly nreawnng about G4 mm. In leogth
Wmentary camal s about 1775 mm. Ttis stralght tube up tothe
middle of the abdomunal cavity beyond which it Les colled up in the

%mﬂlllatbulmccu,d:: almentary canal B Md;videdhtﬂ
w forcgut ar stopodacum, the mid-gut or mEsRicron

t “"’"fn-num No. 106 from tho Bckool of Entamology 8t Jabm's College Agra-
T.B. Khaha Qollege Delht-3,
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or ventrioulus and the hind gut or proctod The d b
sbout 2 40 mm. and the hind-gut Is about 535 mm. long The midgeh
longest part of the alin y canal rep ting more than half the total
length i the only absorptive part where food §s awimilated. At the
junction of the fore-gut and the mid-gut there open lato the alimenttty
canal @ parr of rather tubular hepatic cacese (HOA) In addion, te
malpighlan tubules (ANTMAL & POSTMAL)  cmpty into the almentary
canal at the junction of mid-gut and hind-gut.

Asmociated with the digestive system is & pair of tubular saBvary ghands
(SGD) which extend posteriorly up to the fourth abdominal rcgment snd
open anteriorly through a common dact at the apex of the hypopharyut.

The Fore pui—Itls the shortest (240 mm) and the naowest Pt
of the allmentary canal beginmng st the baso of the mediproboxcs 4
extending up to the postenor limits of the prothorax, The three regiont o
the fore-gut aro pharynx® oesophagus (Figs. 1 &2 OE) and the &P
(CR) The pharynx and the ocwophagus are hard to be diffreatated
cxternally but the crop dact (ORD) and the crop arc distnetly marked.

The sesspheger (OE) afier s emergencs from the ocophag!
opening 1 the bmin pmdumghthomﬂ!m‘n{w
at the beginning of the mesothorax where ft opens into the aaterker Pt
of the mid gut, known as the cardia (CAR) At I dunlmdkx*vﬂf;
toa very prominent ocsophageal valve (Fig 8 OEV) that Lo [
anterlor end of the midgut. The ocsophagm s about 10 mm. koS
Before its entrance into the anterlor part of the mud-gut, the ooopha8™
gives off ventrally & long narrow crop duct (Fign 1 &2 ORD abost
66 mm. long) which ends upin the third abdominal segment to fors?
Bllobed, thin walled crop (GR) extending into the fourth abdominal mgoe™
The crop has been olwersed fo be fall of pollen graim of vamt 0P
under matural feeding but under Inboratary feeding on sugar solutin
former n replaced by the latter  The bikobed condltion of the aop i a7
obliterated when it 3 full of mgar solutlon, Makl (1935) ealled thix 2%
the reservolr or the sucking stomach in Syrphidac.

Histolagy of e foe-gui—As in all other fnect, the forogt ¥ &
balteetxs s lined by the following charactenstic lavers namely e 57
mtmal layer middle epithelial layer resting on & basement memba®
the outer mucular layers. The histological lnvetigatons revesl
differentiation of fore-gut mnto the pharynx and the ocsophageal portie™

Ths Pheyus—The histology of pharynx shows that the m%
(Fig 3) bss & thick mumml Iayer (INT) bearing & few backwardy &7
J Liset 2

). Fdm

Sirocture of pharynx appeared in separate paper titheds hayar
of head capial of rphar beltvstas De Goor (Syrphkdacs DI,
7 Ex,16(n 13381
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intumal spines (INTS) while the posterior portion (Fig 4) i lined with rela-
tively thin Introw (INT)  Tho cpthelial wall (EPTH) is devold of distinet cell
boundanes and appears as continuoas granular mas of cytoplasm with small
widely scattered oucler.  The intimal inmg # thrown :nto 9-11 longitudmal
foldr. The longitudinal muscle layer (LMCL) outer to the cp thelial lining
b rather farly well-developed, while the crrclar muscles (CM) are almost
sbwcnt except fow bundles in the postenior region,

T wophepes—The ocsophagus  the posterior continuation of the
pbzrynx.knd:aoflmmpamuvclymuﬂcrrﬂmctcrlhxnlhchncr The
I.nﬁ:mlhyu-(ﬁgSINI‘)lbmnpmm}.nml ndges dividing the lumen
fnto three longitudinal grooves, Anteriocly the spines are absent but in the
posterior regiom up to the openfng of the crop doct thescare incremsed
in number than the pharyngeal splncr.  Thedr backward directron becomes
well marked here.  Postenar to the opening of the crop-duct, tho spmnes are
*3ain absent and the lumen of the phagus i The acutely backward
dh’tchmofth:rpiualcmxmprmlth: back flow of the pollen. The
cpithelial layer (EPTH) continues to mauntaln the poor state of development
& fn the pharyne. Quter to the epithelal layer the final muscle
hrﬂwm-)mnbudoﬂynkwmkmmdclmThcurmhrmmda
(@) e the contrary become very well developed and at places compero
=ore than one layer

n""?—-hlnnunvmn-llmtgmthofﬂxe oesophagn, the ante-
Toc part of which fs an clongated narrow muscular tube and tho postertor
Pt & thin-walled bilobed mc, The section of the crop duct (Fig 6) thows
thick, 1pinont mnch folded Intlma (INT)  The epthellum i lost, the longl
todizal mscles (LOML) weakened but the elreular musculature (GAM) oo
8 of two Iayers of stout circular mascle fibres. A section of the crop
82(Fg 7) thows almost the mme hutologleal detalls cxcept that the cir
:hdrd:;m“(mf)mmkmndudthelpmu(swmraiuwdmnumber

e TM ecophagral netse—Tho cescphageal valve (Fig B) s the reslt of
m;“g‘mﬂ-ﬂﬂﬂfﬁmdnhlpunurthe ocsophagmy mto the proxmml
*aterior end of the midgut, known as the cardie (QAR)  Like other
P.::““ﬁ'ﬂ(&lﬂ)h-. Perez 1910 Glassea, Wigglesworth, 1929) the
"h‘mPhlgﬂlﬂlvemrtﬂtdcdbadrcn&mnglarwhr apace

the beso of the valve (OEV) Tbe inthmal lming (INT) conturaes
;‘fl:“gdhlmdormmL colummar cells formmg the ocsophageal
e (OEV) The mtimat Inmg (INT) of the frec hanging surface of
crenlar plug of the ocsophageal valve &5 thick and remaims  almost
theae uim'h"mh‘sﬂ’tlmmuthmcloba or Lpt. The presence of
Bow of t, o the opening of the valre and prevents the backward
'ﬂwhﬁ]]‘wd coluron, The circalar space swroundmg the neck of the
ed up wth circular mwcles (CM) and counective ussus (CT)
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The longitudina] muncle strands of the phagus contmue posterdody orer
the cardix as the longutudinal muscles of the mid-gut.

The Mid gui—The mid-gut i the longest and absorptive past of the
M ¥ caual as ioned above. Its d s about five Umt m
that of orsophagus 1 the thoracic region about ten tmes m the sntere
part of the abdomen and almost twice that of oescphagos in the postenor
part. ‘The amtenor hmb (Fign 1 & 2 ANTL) of the mid mtestine startog
in the antermor part of the mesothorax and pammg through the enhc kg
of the tharax up to the fourth abdomunal segment, i an almost stragght tabe,
while the postenior Iimb (PSTL) after the fourth abdommal wgment, 5
thrown mto coils 1 the Akh abdomunal scgment and pases mio the hmd-d
at the hmetion of which open the malpighian tubuler Malka (1035) m Syp-
hidae calls the anterlor part of the mud gut a1 the median middntostine of
chyle stomach -ndthepoltcnotpAnmemilmgnﬂd-intutmeordrpmml
intestine.

The anterior lonb (ANTL) of the mudgut m § belinctar s saperdcally
divided Into a proximal and a dmstal part (PANTL & DANTL) The pros
mal part (PANTL) s a rtraight tube extendmg up to the posterior extreméy
of the thorax and covered externally by small protuberances amoged B
longitudmal rows At the anterfor extremity of the proximal puct of e
antenor Umb m a distmet bulbike portion (about 040 mm 1oug) called
cardis (QAR) mto which openy the oesophageal valve. A nxmow
clearly separutes 1t poatenorly from the rest of the mid-gut. Howitt (1507)
aalls it the proventnicalus in Meze. From tx anfenor part, anse lerely 3
P‘mo(mﬂbmckwndlydlrmmdummbclﬂmmuﬁmdw@mc:r
bepatic or gastric caccac (HOA) Ewhpm'icummh-bw“mw'ﬂ”
Jength and rums choscly parallel to the lateral walls of the steror part o
mud gat. Like the provimal part of the stralght mid-gat, tbo hepanc %
arc abo covered over by emall protuberances.

A distal past (DANTL) of the anteror Linb extending postenorly @ 2
the fourth abdammal u inflated proaumally "“““’Umm

proxmal fimb due to the constant presence of an mir bubble
proximal part it o devoad of any external protuberancos

‘Th:pwmimlmb(m)nflhcmxdﬂutblﬂmhs‘ﬁ“@b::
abdomind! segment i thrown mto colls 1 the fith abdomins] sgment
coiled part 13 umform In dimeter and pearly half o thick as the by the
prommal part of the antenor hmb, The colls are kept pomtion
trachen! branches,

Hestlegy of ths #udgui—The hostology of the mid-gut M’l" ‘1'1=nnd
from the fore-gut n many respects.  The epithellal Jayer (Fig- 8 o'n”d,

12; EPTH) i highly developed, the intlma aleent, the loogl
(LMOL) form an outer most wall belosr which Lic the clrcalar £ @9
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The epltheliom (EPTH) of the mid-gut in § bafirates comprises mostly
of the sristed, cal - Iy nucleated cells which are packed with
foe granules and globules of secrctory matermls (SGLB) towards thelr mner
wirgros. The regenerative eclls (Fig 11 RG) are very rare and Lic seattered
wogly at the bates of colummar cells, The nidi' arc abseat, Schinoda
(1927) vepocts the singly reattered regenerative cells in Diptern.  The slze of
thecﬁmdnlc:lhvuhugooddc-linthodlﬂ'crmtrcghmo!thum}dfub
In the anterior region (Fig 9 EPTH) fist betund the cardia the cpithehium
c\nﬂmofumfcrmlymﬂeeﬂlwid\pmm}nentnndd. In ths middle part,
(Fig 10 EPTH) the cells arc tall with their Inner ends packed up with the
wecretory globule, 'I‘bcq:id:dm]laycrpmmurtoth:wd.umthnprm:’und
Pﬁoflhelnﬂ:h’ﬁmborth:mldgu!udnmluto:ﬂgmaﬁumlmlng
the lomer mnfaces of the external papalla like protubsrances, Thiy arrange-
ment reeembles the crypt formation of the mud-gut epithellum in Coleopters but
thew eraginations in 'S baltestes differ from the latter in the abwence of any
Tegrocrative cells at the base, Porterior to the dtal porton of the anterior
Yemb the epithelial cells (Flg 12 EPTH) arc the tallest and crhibt the
nndnnmnmuntcfntmmrylu.(vidu. Cragy (1920) has only described
w0 types of celh n u Tabanid fiy whereas Wigglensorth {1950) has, how-
ever Teported three types of cells in Diptera. The ioner margin of the epithe-
Gmnbu:-:lvaydﬂd:m-hxndorthaoo-uﬂcd brush border’ (Figs. 9-12 BB)
Oummtheh'n:hhofdzunbeobﬁw:dxh:ncaﬁdou in the fom of xmall
tallon Bl globules, which burst fn tho mud-gut eparbelium after attainlog &
certaby size The epuchelial Lnyer fs bounded extermally by a single layer of
ek crular mmclea (CM) followed by widely scpasated rather weak longs
tudizal wmcle strand (LMGL)

leqfnﬁuwm-}.{mmdhobu-hc secretions are recognmed
0 S beltegsy

Morscrine scretivm—Prominent, small secretory globules (Fig 10 8GLB)
o dbtactly obscreed towards the laner suruce of the epithelal fn the
Saietioe reglom and the middls of the mid-gut. These fberate the vecretory
m*nmthelmonhzmﬁ—guz.

E"'mum‘nﬁn—'l‘hhryponr don 1 fned tp the posterk
mn"ftbemld-gu: (Fig. 1) Tn this case portioos of the epdtheliom are
" c‘lﬂﬁ'lnddlmnhmlh:mﬂ-gutcﬁthnllm By thir procem the whole

e nuclear conteats are Uberated fnto the hunen,

bt ctwae—Them (Figs. | and 2 HQA) wre a pals of bld, unk
Cm, tabulr proceses as cvagiuation of the prasimat ead of the aidgut
B‘;‘“" A section shows, dame-thaped, thickly granulated epithe-
loy 8 (Fig 18 EPTH) with distinct nocle, An indistinet dreular mwdo
m(mi)ﬁutm:md}y

The Pritrepbic membrens The sabject of
gertve = pentrophlc membenne in the
"iem, hay perhaps attraricd the maxiomm atteation of ksect mor
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phologists, Efforts have been made to associate the nbsence of this membane
with the hiquid diet of insects while its presence was hnterpretied to Indicxe
the solid food habit. These comtentlons have, however been refuted by
divergent evid, that have lated in the past. In adult AdBdw
(Owmley 1946) adult Tabamdae (Wigglesworth, 1950) and plant e feedng
larval Gecidomyridse (Barendrecht, 1941) the absence of peritrophic memh
rane is recordod.  On the other hand Lewn (1950) mentions the formabm o
the peritrophic membrane only after feeding 1n Simuhidae,

InS Balteatus—the true pentrophic membrane o absent, the thick stratd
cpithelial border (Figs. 1012 BB) inelf secms to provde the protece
covermg to the epithellum—a function which ix generally attributed to th
membrane. In some transversc sections of the mid-gut the mnermost layer o
the struated border appears pecled off and imparts the appearance of the
pentrophic membrane. The relatively thickened (mld-gut) siriated border &
this fly b probably amodiated with hard solid pollen fecding In addition ©
the fluld dict, honey or nectar

In relation to tho abseace of the pentrophic membrane, it b siguificant

to pote that the girdle of tall, columnar mid-gut colls surrounding the 0%
phages] valve which is supposed to secrete the membrane  absent.

Pyloric velse—The dutal end of the mid-gut (Fig 12 MG) I telescoped
1nto the widened proximal end of the hind-gut (HG) The widened
end of the Iatter forrms & sort of capsule or the so-called pylorm (FY) Lato
the pylorus hangs down the free telescoped end of the mid-gut, vhich conxr
tutes the pylonc valve (PYV)

The Hind-gui—The proctodaenm or the hind-gut (about 5 35 mm) 'ﬁ;’
at the opening of the malpighian tubules into the :hmmﬂfyc‘n“lh
anterior part of the oxth abdaminal segment. It is chlrlydcml-\‘ﬂmd“:
an antenor or proxmmal narrow coed part, the anterior kntesting (Fig 1

2 AINT) leading posteriorly into & dilated pynform rectal sac (RECS) 0%
ng to the outnde through a narrow h.xghlymmculln'tu't!llll-"m‘”m‘P'wﬂ
{(REQT) The rectal sac and the rectum constitute the postertar ""m‘n;
(PINT) The anterlor ntestine, which fs a highly coiled tube (about 4 1572
lies In the fifth to the seventh abdominal segments and Is not dilfere®
into the llewm and colon. Posteriorly it opens Into the proximal o
part of the posterior 1ntestine—the rectal e, The opﬂlmg‘J““h“n [
Intestine into the rectal sac 1 not guarded by & rectal valve gy described
some insects. The rectal sac along with the posterior tubular rectum m::;
res abont 1420 mm. 1n length. The rectal sac bean four promineat ach
papillae (RECTP) which are distinctly marked externally The base of
rectal papilla sppears a3 sn oval disc with a trachesl branch
through its centre  The rectal papillae are arranged In tw0 P
dorso-lateral walls of the rectal sac. Makl (1935) abo reports nmilar
sltion of these papulae in Syrphidae.

airs on the
dispo-
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Hirtalegy of the kexd-gi—Posterior to the pyloric valve, open the mal-
pighian tubules, beyond which beginy the hind-gut. The hind gut can easily
be dittingukshed from the mid-gut by the presence of well-developed mtimal
Ening.

A sectlon of the proximal part of the anterlor Intestme (Fig 13) shows
cxtermally & few fibres of longitudmal muoscles (LMCL) arcular muscle layer
(C\) and flat epithelimm (EPTH) with distmct nuclei and inner thin alight
Iy folded futmmal layer (INT)  The intumal Lolng (INT) of the dutal ex-
tretty of the enteror intestine (Fig 14) fust anterdor to the rectal mc &
thromn Into rregular Jongitndinal folds. The Intrmal spmes arc abseat. The
xoidl of the cputhelnal cells (EPTH) are comparatively longer than that of
the forcgat epltheliom cells.

Bactel smc—The antenor  Intestme  contines up to the seventh
»gment a5 a tube of mform diameter beyond  which suddenly
widens to form . pymform rectal sac (Figs. 1 and 2 RECS) which tapers
disally o 2 narrow thick walled fube  before 113 opening to outnde through
the 2m (AN)  The cpithelial wall (Fig 15 EPTH) of tho rectal mc kn
™ghates at four places to form the socalled ‘rectal papilae (RECP), The
mw&o{dxmulpapﬂhmdhuncuymlm encloting & narrow
Oy cemuliing the trachea. The intlmal lntng (INT) over the rectal
i:fm”’ P y thin as pared to any other reglon of the posterior
me. The “rectal papillae™ arc a characterisilc  featurs of Diptera,
Emwmdmepldnﬁdcclhhth:drmh:mmdchyu' (GM) bounded
o the out dlde by & few rather stout longtndinal fibres (LMCL)

Lumediately afier tho rectal sac, the dhtal part of the postenor
Mnmdmmlmollhnnmbc—dmmmn,wbxchopmmthom

hoﬂmhfmr duced into o 3 dinal nd Eact
mhh!\h:utmmnﬂuyfold&

nﬁnf;!h’.?llﬂb—'l‘hm are & parr of accemory digestrve glands o the
raiin 4 (Fig. | and 2 5GD) In § koltstwr Bach alivary
demﬂa lmg off-white tubular strocture rmning
et 1y o O fourth abdommal segment up to the bead whers fx duct
mﬁ‘“mﬁﬂmwzwhmm.muﬂn:ydm
"oction of (e graey o8 the baio of the bypopbarmr. Tho tmasrens
mmhmﬂhnj'ﬁgmmommmm: membranc (Fig, 19 BM) and

of L leated cells (GQ) encloting a wide hmen in
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the mtenior  The cytoplamm (OYT) of the colls & compactly packed with tx
secretory materials.

Excmgroxy Systeu

The waste substances are discharged from the body trsues mamly by the
malpfghian tubules.

Srrphus baltralss has two pairs of long skender malpighlan febola On
dther xide membess of a pair unlte to form s common tabe (Fig. 20 GOMT)
before opening Into the alimentary canal at tho functioa of mid-gut with the
hindgut. Antu-!arbnnch(ANTfMAL)uf::d:pﬂr(nbcuthmm.lnlm:ﬁ)
on arther side runs almost stralght anteriorly along the midgat up b e
second abdominal segment, where 1t forms & short curve to follow 8
posterior courte. Dunng It backard yourncy 1t runs almost panlkl to
thclsm:-m:lingbz'anuhbd'fm:ttn'm.h:tzu:n,gl.lllfret:cw:lludmei!cm‘.ﬂ'lfi‘l'C'tBr
fourth abdominal The ding and descendmg fmbs thmy fonned
are webbed together by finer branches of the trachese, The posteriog braock
of the pair (POSTMAL) (about 65 mm. long) runs posteriody in 8 coo-
voluted course and termd. m the fifth abd I yegment., The dlameter
of the tubules 1 the proaimal region u uniformally 043 B3
while near the distal end 1t i3 about 0 34 mm. After starvatroa the
were slmort colourlers while In the fed condition they exhibited lvshtz:‘"d
to pink colonr The colouration scems to be duc to the
waste products of metabolic activities,

Histologically the malpighlan tubule shows no dustinet pentoncal oot
and even the single Iayer of striated fibres below It s abo lackng,
Palm (1946) reparted thelr presence m all ordens of Insoct cxcept Thyssew,
Dermap apd Thymoop Externally tho bamsement m”“:
(Figr. 2] 22 and 23 BMBE) fs fakly distinct and supparts the single by
cplthelial cells (EPTH) 'Tho cells of epithelial layer are not uaiform throcg™
out the leagth of the tubule. In tho proximal region (Fig 23 EPTH) &7
aro columnar with rounded ecamophilic nuclens (N) con! roughly The
small basophille granules apart from & consplcuons nucleplus (NU) Sorly
auclear wall B very distinct. Tho eytoplaem (OYT) of the ol Ir 5277
granulsr On thar inner margin, the cells arc bounded by &
strlsted border commenly known as the ‘brush border’ (BER) B PP
of the tubule In this region b ratber reduced by the fvasion of the #1 &
yomar colh, lnmmnxmntbnlm(l.tr)uhfb{u-wﬂ‘h‘m
mmngunentmnﬂn:l:uptnlboutpruﬂmﬂmc—thlrdoftbcmhh

A carcfal ohservation reveab thltthecp{thcﬁdmlh(rﬂ“m':i
EPTH) becoms fiat and elongated with & wider brush border (B8R}
distal two-thirds of the tubule. The lumen (Fig 21 LU) 2o @@ ™o
& drcular otline in cros sectlon but exhibits an lrregular out Jiac O
u com. The cputhelial eclls (EPTH) In thi region arc relativelf
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packed with excretory granubes than the proximal region., Therefore, the distal
portion seermt 1o bo more concerned with the climmation of waste materials.
The discharge of the excretory  products Into the lumen of the tabule secms
to take place by difftnon rather than by the bunsting of cytoplaxmic globules
conteining cxerctory products through the brnh  border (BBR)

General hirtological observations reveal that the tubule wall closely rese
mbles the epitholium of the mid-gut rather than that of the proctodacum, the
ovagmation of which grves rise to the tubula.  This resemblance to the mid
gt cpithelinm 1x camsed probably by the secretory nature of the malpightan
tobale eputheliur,

Suuuany

The madgut is the longest region of the alimentary canal. The fore
mhth:lhcrtatmdnmmtputwmprmngthcphuynx the ocsophagm
s the crop.  The mud Intestine # divided Jato anterior and pasterior Hmb,
Tbefmmuutbcm:ghttubomdthehua lies coiled up. The nidi are
‘hﬂu‘ﬂdﬂlcrtgmﬁvccdhmdnglymnucd. Botu mero- and bolo-
Cdxlu:mmmrtwg:nncd. The true peritrophle membeance b absent, the
ﬂﬂckmimﬂcp&h:ﬁ;lbord:rlmu'mnmpmdd:th:pmwcuwwvmng
10 the epliheliom. The pylorie valve bs poorly developed.  The hmd gut 1
dmumdlnmmmtu'krcd]cdpln.tb:mcmlucmdlhchlnder highly
mnclar tabalar rectum. The roctal sac bears four promument rectal papillac,
which are marked externally as oval discs.

Two pains of lang slender malpighlan tubules sre present. On either
3 memben of & pair wte to form & common tube before openung nto

*Hmentary canal at the Junction of the mud-gut with the hindgut. Hito-
}E‘m’mm‘lp'&ﬁnnmbnlclhmmdhdm penoncal cont and even
M_‘*‘%"'hrtrnfmhmdﬁhmmmhwhm Asingle layer of
‘dcphh:n‘ladhhmppurtcdunlbammtmbnnz.
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i o wrY Oual wth B o of the caldqut wod b biadgut oproed ont

Whies o wdemandiag of the allmentiry tract. Only one side of the  malpighan

g Pl b bees conpleuly dhown.

3T 3. oo sateror region of tha phasys.

g, viior ttestine Aa—Anzs drdl—Auserior fimb of the mid-gat Aebmal—\aterbor

Hietiorache $Cer~Cardia (»Cropy Cré—Curop duct; Desti—Distal part of the mid-guty
excoon; Iob-Indool laper  fatr—dntiom! spfar Laef—-Loagitodined smuxia

A Dt of the axvorior Heb of ha midqut, Miu—Pocterior ntetine  Pastus—

w_:’whﬂhbuk Pud—Posterior b of fhe midgut  Os—Oriophagm  Rec—
BrRoctzm Reetp—Rectal poplliee; Tpé~—Salivary gland  Sidoi—Salivasy dust
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Fig »
Fig. 1o,
e
Fiply
¥ig iy
Fg. 1y
Tntimy

T & anterfec part of the
Epltheiial cxlly of the wakd-gut bighly entargrd chowing secrerory ghobules.
TLofthe gt showing deliminatlan of the cpithectial wall,
L& of %o priacie vahe
T&wu-krpm-tafrhhﬂ;d.‘ut.
T & ol the kindgat anterlor 10 the rectoe,
Rorder; Cu-—Cleeular coacles; Kpid—Fplibetial eclls; 2p—Hind-yut) Fob—

Lot —Looghatin! lorde valve; X —
Retrmerative oty miecks Afo-Uldgat Fy—Priorm F—Py! ve;
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T 8 of the rectsl me,
T 8 of the bindgut fmt frer rectal me.
T 8 of the hinder mut end of the hind-gut.
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cuml.
P2l T8 of the disal end of th  malpighan tubnke
P12 L3 of tbe malpyhtan tubul

Fir D T 3. of the proximal end of the malplghian tabule
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ABELIAN AND TAUBERIAN THEOREBMS
FOR THE GENERALISED WHITTAKER TRANSFORM

R.P Gorav
Belwent Rjpat Collegs Agre.
InTRODUCTION
1 Generalzatmons of the Laplace lntegral

@) fo=f i & .

0
or the Laplace-Steltjes integral
02 f6=f Crn k)
o
bave been grven Ly Meder [3] Boas [1] and Varma [56] One of the general
mabons grvtn by the last author is In the form

03 soy=f “ e Wi 2t)(t)dt
0

»here Wy () denotes Whittaker function defined by

\V..(x)-ﬁ‘{:—i'—_%x-** AF (it 2mil 9

+ ”1"3_‘ B P L S S S RN

Here we have taken the transform m the form

o
09 0= @0 Win s &
0
"n:" tall allf(s) the gencralsed Whittaker tranorm of ¢ (f) Ths
°2 5 (11) when Am—1 k=1 and m=421 becawse of the identity
(o Wy 4y e
I“thhp‘wllhlllnbhmthe Abelian and Tauberfan theorems for the
Eenenalieed Whittaker tramform (1 4)

2 4

which 1, belsen threm.  In thh theorem we shall wse a functioa Q.(e, b ©)

defned ar follows —

Pletd —
Q(""‘)E;ﬁ.ﬂh_ﬁ..‘lyﬂi)- Fy (Lb4f a—Bid a—ctl B

{6k will b taken reat entem otherwise stated)
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Theoren I If
D o A
1) f(‘)—*f (25" Wi (21)a(t)ds
0

converges for >0 then for any v provided that Re (A yLady)>0aad azy
constant A

I T {a()Q (Aty+1 mE)
py B lxspoa<, B |00 04rsi b e —A,

@9 , fs;(ﬂ e A(

Pmof By using the result of Slater [4]

@ (oA W ainLOE R TOR D)
0
X F (A w4 Aemt} A~k+] §—9)
Re (s+§)>0 sod Re (Ad£m+ §)>0
we have

0 -
@5) [ @it Wes @) d (ﬁ;)-[&t%%iﬂ
0

2aFy (tmtf pomt p—b+1 H=QmE)
where Re (p-m+§}2>0
Therefore

T r~-A=( T oA W s m (@l —A
[}

-fm(z:t)""‘"\vk,,.au) =+ o) -
0
Therclare
2.6) 1Y f(0-AL <m
x‘a(!)Q A+ Lad) "AIJ(Y-d)

f”(m*'”w.,. @)
1]

oT41
where Re (A+rE=:+5)>0
! T M WO+ +1-1)_A]m¢
=t 20T e[y
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For I, we observe that on account of coavergence [2] of the Integral
(L1} for >0 we can for any pontreo ¢ find & conatant M such that

Al 1 Ak
"‘“” (E=Ta Y ‘ M (o<t<=)
Abo wo know that

W et ol (pm—t 1422)
where ¥ denotes Tricomi s confluent hypergeometric function given by the relatlon

"(‘-‘ﬁ"[%:;) Fy ('.r;r)+ﬂ‘ ~1) o= F, (I ha—e2—c21)
Henee

LM ,T+1+E+lf°3(m[)u_k+} (4 m—k 1 +2ms2et) ‘—(:—s)lﬂ

=il ,‘H’H-l-’r\ ~T{s—r) f (-zﬂ_'_g_,'r)'!‘—kﬂ PEm—t 142w
201424T)
g~ (— N g
wif, MYHEL ~T(—)
became the fntegral on the night b convergent for all valges of s and T
Thm ,: Iym0 and weget

b= "‘f(r)-A ‘(u.b. "*WQ(HHL-#) _A\
The 0t ST zT+l g
Db“:&h“nd“debdﬂalndcpcﬂmtof'r we allow T to approach zero and

ﬂ;

ﬂfu)__Al B [a(dQQA+y+Lmb) _ ]
el oo
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We have thus etablahed (22) Proceeding on mmilar lney we v
prove (2.3}
Result (2 6) can slyo be written as

T it ogrtl
RO |<ﬂ+‘ I en® wam @ I - ¢
0

1 © iy l.(:)o,x +‘-'JJ_A)
'Q(A+r+l,n,t)-£ @0 ““"M‘éﬁill,r—

The first mtegral on the right can be proved to approsch oo mi+
Just a3 we proved for I, above when s>

Hence
lim
504

TF)—A [(u.b. QAT+ mE) _ A'
T L gTH+l gr

o
%oy hip gy S ONTT Waom )i
0
— OQA+y+1mb) _ AI
Tt<m Qv+l r

Now the left hand slde of the inoquality is mdependentol T ¥
make T approach infinity

Therefore
o B foaiies |

The theorem b thus completely peoved.
Veryfication  If in this theorem we put Am—} mmt £=*
r(,)_;_[m-- a() ll:-fwrﬂlg(l)
0 0
and Q(A+y+Lad)=Q (y+4 1)
PaEarte+1)
Mty oF GHrHITR D

=Flr+1) 271
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Tiros the revalts (2.2) and (2.5) become
= 1,* J6)-A }-,lﬁi Inu):‘* I‘(7+1)-—A)

,jﬁ[ﬂ f)-A [- = ]-(01‘7 flt1)—A l
witkch are the corresponding resulty for ordmary Laplace trandoem [7]
Conllery  1[ for some aumber 1 such that Atytm4i>0

o+l 104
O 1 my {3
then
10 2 fre,
HA=mD we hsve
) mo (1)
S lmo(s™T)

Ta particylar the exirtence of a(a) mplles £ (0+) w3 (A+1 )
Xafw)  Abo f(@)=f QA+ 1mbe(0+)

Tavnmian Tnxonex
3 We observe tnt doe to the property Wy (f) =Wy, u(r) cur keme

aﬂ“ﬂ_(‘l.u)”rtmh:nndungcdbydnngingthcugn of m Heneeif
4 prtlealar theorem b troc for m<0 it will equally be true for m>-0, only if
e change the nyn of m throughont the theorem.

Loma For m30 and 150

e w3 wen <

[T
Proyf Consider the funetion—

K — kx
O gy = W - B

Ar >0 F0m0 a0d F(0)m0 Agala because F(0)<.0 the maximam
1) 182 xend) a0 nce F) vanshes at this point its value mmt be loss
T eqoal to rero Thus the Lemma 1 proved.

We now that If we put m~=} and ke the inequality of the Lemma
knawn ty

__2m) ks
Fta—b 2=

to the wel]
=B g o
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Therem 2 (a) If « (1) belongs toL fn (0 R) for everyR amdif the
integral

51 £e= [ @t W (22) a0l
0

converges for s>0 and >0 then the cond:tioms

£ (s 1
@ e CA=nTq Y=hand () sy =o( P=w3p ) (20
mply

{7} ek T e

Prf - Unde the hypothas (s) of the theorem e bave
62 7 f el A dreno (1) ()
Now

eE f e ga A—'Hf () vem (5) 7

-J; Aont g { F(rf.}_-)-ﬁ:) _(T') W:.- (T)}"'
~TPTHGY ) a0

=Iy+1,

1, f A= [ afa) [ e by thelom™

Pzt
U Spgm—b(l—2m i

nndlhhrcducumm“,_,mbym)
- i
——
i< ,‘éi’<m!=(-> R a l fm[:‘(T') Wi (;)]a
]
m [T s (7')[ e L o (r)l #
! 1
© 1=t (. (O
< xem
St f
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<f m|:'"* Wi (v)lb
0

224 this hast Integral s convergent by (2:4)
Therefare

] Sthecel o

Hexce taking the limit as x—+a and wang the Lypotheals (ii)
L0

X & finite quanhty

Thereforn
fim T D0 o gy g At (P02)
tvo | T —E+) hd a(n) du—~ J; ‘)
0

Wim (7 )a(a)ds ]-o
Tk [T e &
0

Iim @
-M+—(;);_‘Tﬂ—f @)} Wea ) of ) &
0
Ths the throrem b proved.

Thwem2 (3) If ¢ (1) belongs toL in (0 R) for every R and if the
(31) converges for +>0 and <0 then the conditlom

hﬁy(-) ,f'o.,. {:yg% } =A and () .(1)_o(ﬁ+:.—+') (1)
(= R " ac
0

The peoof s similar

.,,,f"“;;*‘f wo put Am—2 ke} and mer} and — respectively  the
%m}w‘:2(‘)mdnce to the corresponding theoreon for ordmary

% A more yeneral revalt b contamed in the followmng theorem —
Th-z.g() Let

(L3} f(:)-fm (21)® Wyym (2u1) dalt)

0
Gum‘,g,,>o PS>0 and ket



15 AGRA UNTVERSITY JOURNAL OF RESTARCH e X1

then
N(2m O A A—mt tm _ [(im)
49 ey @ o S5 ey
0

x{ @*mHan—20-xti g BT AR
0

if aod only
Wi pomf O deol) ()
1]

provided Re (A—m-1-§)>0 ot} being a normalmed fometzon.
[Hero we observe that if

!
a(t) = f a(x)dx
0

1
then .(:)_o(‘,\__,H.;) (t-»00) mmplees that

£ o= f‘ S P f‘ RELES POV (1)
0 0
Thia the Theoram 2(a) b incloded in this theorem.]

=0 F
Presf  We shall assame bere withont lox of gﬂﬂmﬂlqiu:t ‘l:cﬂmc
let us suppose that (4 3) holds and prove (4 4) This is o

ﬂ(r)—f‘.“"ﬂ da(r)

0
t
=AmH oy enty) [ At &
0
-0t} (t—+0)

Converscly let m #ssume (4 4) and prove (4.3) Now

® O Wy m(in)
ST e o ety [ EE0AEE A
1 1 .

_ L o)
0 Wam 20 B2 [ @ fam W e
1
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— (=) Wi (Zn)}-x:.t..,);r"

+0—min) f e Wi (2")_7?-(?'4% "“'
1

[mhs 202 Wem@)) = TN (A1) Wra ()

— e — (1)) Waan® >]
whence we get,

§ @} Weaaa)=—@29" Win (2) AL
1

@
+1f T Waatem) 52 e
1

w© a B(w
¢85 +@-t-m _(l ()" Wem(@e) 5=y &

+(mtE—}) (m—b-+H]) _j' ® 22 Wiy (2) ;A_fng-:)ﬁ “
1

Bynﬂngmm!hryofthca‘un(l) we have

:—vO f (1,,) Wim(2m) —_A(ml.—n (;A—-H)_Q,

because Re (A—m-1)>0

1 o
0 By e Wea@e) @
1

1 1
e f (@53)* Wi () ()

‘_.0+( ‘\_--H)%@)_H (.Z,)A—-+ij‘ A-mtd

e for 0 qals)

,_‘:*_{Wm— (zﬂ)} - F+--t) (,_ﬂ)——n+l (++0)
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Thus we get
hm ® A
oS @ Wea @) da(
1

Lim (2 A—
=04 W—F(n——)k_) (%) =+ {ﬂ(l)—(A—l-H)

xj.l.x_m—i a(w) h}
o

contequently (4.5) gives
o) (x
,“:0+[<'—k—-) J e} Was (M)_A—f.)ﬁ “
1

o« O]
HOmbb—d) kD) [ @) Waom(2m) Fﬁ‘(—ﬂﬁ]
1

=ty [0 Wamied pu)— 22y et
x {=(|)—(A—-+})fl-*"‘—* «fx) b}]
0

But an wung the well known recurrence formula—
Wi (s)mnd Wi g m—g @OFEEER W e

we obtain

b kD) W,y o ()=l W (29)
i tn © 2 0O

,_,0+[f @ Wom () TR «]

1
o[ rsly @t py-s()+0-H
le_A_-—i () a}]

wheace 0

f:o+[,:_—:pgflman)* Vs @) 2m T ]
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T2 —mt} —a - Ly m—g
Thin—F 2 {5(1) )4-( +i)j;' o )ﬂ}
B(=) 1
But by (44) g (.—FE_H) (x-+0)

Henee applymg Theorem 2(s) we get
['(2m) @ o A—mig B (2m) —ni
m+ht)'rx @ SR e
1
() {pm—et+o-ntd) "t
1]
© 5 A® ® gy
nmf . -H:t.:T;d.-f ﬂ'—)-d-
1 1
@O
=80+ [ Ldpw [amee B ooy uoay 1
1

-ﬂ(l)+_]'m-“""+* da(x)
1

=B+ Aomh .(:)_u(l)—(A—-+|)fm."—"_}.(-) &
1
o8 wing the above remult, (46) redaces to
m  [(2m) - ¢ -
159 [ g {(1‘)1 =+ c(t)—Z(A—--H)f (2=
0

Thm'bctbcomnhpmvcd. ﬂ(')"‘}"o
Theerens 3(3) If (41) converges for 40 xnd m<0 and i

¢
e :—51(,75):[)-'\-

fm {—2x) 3
o Rsmty (@ H (20 gy S et aa ]
i ang ouly if [ A
t
Bo= A ey ()
0
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provided Re (A+m+})>0 a(f) being a normalzed fimetion
Proof is quite mumilar

Verification  1f we put Am—~} £} and m=} and —2 ropectredy e
theorems 3(e) and 3(6) reduce to the corrasponding theorem for ordiexy
Laplace tramform.
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EFFECT OF GIBBERELLIC ACID TREATMENT OF FRESHLY
HARVESTED POTATO TUBERS ON SPROUT EMERGENCE,
PLANT GROWTH AND TUBER PRODUCTION

Vygay Sxom axo I J Spran

Depertent of Hortexlture B R. Collegs Buckparr, Agra.

In the plams of Narth Indsa some growers take two crops of potato m the
Rme growing season from the same fiedd by plantingy short duration varienies
= Up+o Date. The fint crop o harvested in early December and the second
o plaated fn the mme month after the first. However due to dormancy which
may extend upto three moaths, freshly harverted potato tubers from the previous
0P can not be wed s plantmg stock for the second.  For thn, cither the
nnimhmfmmth:pmmnyur'thhavembcnm:dinm&dmor
bave to be umported from the hils. Thn mercasa the seed cost connderably
lbdduunutnmmgcm:pnaic:tobcfollowcdwﬂd)

Ethylens chlorohydrin was reposted by Denny (1926) to be very cffective
hhﬂhﬂathcdnrmncydpohmbutdmmdmdlypommmohhn
d)annlnd.dﬂml:unn:p)mjhr\nlhthcgmwm. If some how a convenient
tad afe method which can be adopted commercially by growers for reducing
the rest period of potato tubers, it developed, the seed cost may be reduced to &
S‘“‘“L Rappaport ef of (1957) from Calfornia reported that gibberellic

B quic eflechive m Ereaking the dormancy of freshly harvested potato
tabere L‘ppcrtdd(lgﬁ) were able to mduce sprouung of potato
&b by folar appl of gibberelln. Rappaport and Smgh (1951)
laimg the peactieal uiility of gibberellaa m vegetable  prodacton
wpested for further mvestigations foc making it practically adoptable in
Potto produetion.

This seport deals with
i sprout emergence, phant growth and tuber pro-
cen ﬁm&‘:‘h}yhnumdpommmbalumﬂumwdbyd.lﬁ'umtcm
u“mmtfg{btudlm‘ndlmitypudphmmgmurhl

MATERIAL AxD METiHODS

&&T;‘ Spenment was conducted during the winter soason of 1961-62 at
of c:i]q‘-n’dipun.r\m Two types of frahly harvested potato tubers
MWO#WWU- whole and cat, were dipped m aqueous solution
(G’\)h‘flmmmu and 80 ppm of 75% potassrum mlt of gibberellc aced
ol o December 25 1961  The ure of whole and cut seed
lmmhm‘m“nﬂom The treated tubery were kept at room temper
Bzt xod planted m the fiekd on 26th December 1961 There were,

thm, 12
mb:db}::m!‘"—u which were repli 1 four ttmes in & rando-
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The plantmg was done m sungle row plot. The rows m the net pit
were § ft. Jong and were spaced 15 fi. apart, The tubers were phnted &
apart on the rrdge. The crop was harvested on April 30 1962,

ExPrRnaNTAL REvuiTs

Time taker for the start of sprowt emerpemce after plexting —The cifects of cor
centratioms of GA, types of planting tuber and thelr micraction on the toee
taken for the start of sprout emergence after plantmg are summarceed in fabke |
The treatment of tubers with GA before planting resolted ln s mguifiant
reduction 1n the ume required for sprout emergence over coatrodl Th
concentrations of GA and the tune taken for the start of sproat cmergend
after plating were inversely related. As the concentratin meresxd ther
was & corraponding reduction m the time taken for the start of sproct
emergence.  However  these reductions were not sgmificant exoepe Gt
induced by 80 ppm which was significantly more than thow eased by 3 ad
10 ppm

Tarre 1
The flect of comantration of GA type of tubers planted eond theo oiiaut
ou the trms taken far the start of shrext emapence.

N of werka required for sprout mergenc ap ke
Conceatrathon of GA ““f;;’m
Whole tuber Ca tober Average
planted planted
. o~
0 ppmn 05 LE] 94
5 ppm 0o 53 76
10 ppm 99 53 73 o®
20 ppm 20 50 70
40 ppm %0 30 70
8 ppm 78 50 6 ¢
/
Arcrage 93 36
CD fortypeol
tobers plaated 3% 16t
QD for interaction t 5% 127
he
Sp:w:cm'gmceoccm-mdaﬂ.m—hmtwbcndunhnwbdcm’
differences being sigmifs under all including control-
e e

Tho concentrations of GA exhibued an mtercsting lateraedos T g

types of tuber planted.  Cut tubers respoaded better to the app
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than whele tubers m mduocing carly sprout X of roting p

Even 5 ppm GA brought abont a significant reduction m the time requoired for
sprout emergence m cut tubers a3 compared to control but 1 whole tubers even
npto 10 ppr there was no sgnificant huprovement over untreated ones. In
whole tubers earlest sprout emergence resulted from highest concentration
of GA, i+ 80 ppm whereas In cut tubers the concentrations of GA beyond 5
Ppa did not thow any additional advantage. It may ako be pointed out that
merely the operation of cutung the tubers before planung brought about a
upnficant reduction fn the ume taken foc the start of sprout emergence after
Flaatag,

Preqres of spront evwrgence—Number of sprouts emerged in each plot
were recorded at weekly intervals from the time of planting il harvest. The
data ar¢ thown graplucally m Fig 1 and 2. The stand of plants was markedly
kigher in tubery treated with GA than m untreated ones at all the stages
Tpto harvest (Fig 1) Sprout emergence In GA treated tubers contnued to
fecreae nder almost all the concentratons with a steady and more raped rate
9p40 12 to 13 weeks after planting after which the rate of increase slowed down,
hereas m mtreated tmbers this merease contmued with more or less the ame
eed wpto 1 week before harvest, However dufferent concentratans of GA
ﬁwmmmhpﬂmtmtmu subsequent
sages sfter planting

1t would be appropriate to point out here that one should not be muled
b'mrhﬁhmhommmaibydlﬂ'mtumumhmmofGAmd}c
e taken for the start of sprout emergence (Tabie 1) with figure ! m which
?“hmoﬁpmu!mgmmnmﬂmmibydlﬂumlmmmm
kuimm%poimhdmtmgthm&ncmnodxﬂ’mmﬂlcm
Thoe sart of sproat emergence due to the effect of concentrabons of GA.

m:[:":;hfﬂ'mnohpmut B based on ages of all repl-

mmj“’“‘“thudmeu7wtcbnﬂcrphuung when whole tubers abo
hrgbn-ut:lm the pereentage of sprout emorgence 1 cut tubers was much
o the 'n\bnl:\nhun,\hmhﬂnxld.ﬁcrmuf&ﬁl% This difference
wwu’"wuncrgmcedcutmdwhnlcmbaawummorlmm

uplnlbwc:bnﬂn’phnhng In cut tubers the sprout emergence was
“'Qh’:;:“l”dlnd contmued to increase wath a steady rate from 5 to
tened dog Phnnnguﬁawhhhdnnmofmmcmmurmrgmm

. 2. In whole tubers the sprout emcrgence contmued to wnereare
m:’;‘dymtfrm7(olﬁwn&hlﬂuphndng It 15 thus soen that the
%“mwmﬂmmhmtmbuxWthchwbuwmwbob
mbrmm“ch.b,BwtchmnfcthmmcutmbcrL The supenonty
P, bers over whole tubers in the beginnng was mamtamned wpto

Per cont stend ot 12 wocks
Tanetis aflr platmg—The potato tubers of cultrvated
*er harvetng remaln In restmg condition for aboat 13 months
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depending on the varrctal charactenstics. It was therefore, declded to anhyxe
the plant stand statistically at 12 weeks after plantng to see the effect of A
at & stage when cven all the untreated tubers were supposed to have sprouted.
It would be scen fram table 2 that the treatment of freshly harvested poate
tubers with 5 ppm GA wncreated the per cent stand to almost double of the
contral  This mcrease was highly sigmficant statutically Further merease
in the concentration upte 20 ppm did not increase the stand sgmficantly over
that of 5 ppm. The highest stand was produced by treatment with 40 ppn
which was ugnificantly more than those due to 5 and 10 ppm. The creatment
wth 80 ppm, however did not bring any improvement over 40 ppm.

TapLE 2
Plant saxd ot 12 weeks gfter planiing as wflareced by somcesiraisms of G4
axd tppes of planting tubers

Treatments Plant stand (Pes cent) oD m¥

Concmiretion: of GA

¢ ppm 23

5 ppm 60 4

10 ppm 63

20 ppm a7 ne

40 ppom 2e

0 ppm 819

-

Tt of placting taders

Whola tuber 434 3

Cut t be w9

'

Bundnfphnurwmdcdlzmd\zrphnbnginwtmmwﬂdﬁ‘
double of that produced by whole tubem, the difference beng sgatE™
statretically

Heght, xumber of lemes and spread per plent—Table snrmmm"mg
effect of concentrations of GA and types of tubers planted on height, 25270
of leaves and spread per plant at 4 weeks befors harvest. The beh

mammdinﬂ:CMnnﬂpontmudxdnotnrymndxntm:ugfd‘””m
ment with different concentrations of GA. The number of leavs® increaed
wisch there w8

wth the Increase m concentration of GA upto 20 ppm beyond oG
reduction In the number of leaves per plant. All the concetrations &/
produced significandy greater pumber of leaves per plant than controd
hxghmnmbuorlamwmmbymPunummﬁwmbm
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with 20 ppm GA. All the concentrations of GA significantly increased the
speesd per plant over control  However different concentrations of GA did
not produce any significant variation in the spread per plant between thamelves

Tanrx 3

Haght sember of lsares and spread par plast o5 influonced by concentralims of GA
end pes of plaxting tubers al f rresks before karvest

Helght of Number of Bpread per
T atornty the phnt leave por f\hnz
{em) plaat em )
Coamirations of GA
° ppan 271 163 211
3 pom 79 18 2 27
B pren 08 291 31
2 ppea n7 375 187
4 ppa 24 0 sie
¥ prm 208 33 407
CD atsy NS 450 LR}
T of Memtiag txder
Whale taber 298 190 03
Gt taber 08 22 77
CD sy NS 258 X

A 3 wNot Hguifcant

ulhhmhqh‘dphﬂ“m&unwiwlcmdcm tubers was almast equal
e mgchnusmﬁunuygrwanumha of leaves and spread per plant
. recerded on plants raised from cut tubers than In those grown frem wisolo

Q\':Z‘“‘thtw{mwmmeﬂmammmmma
*ad 80 ppm was that they caused very rapsd shoot elongation jint

The E:‘mznrrsmu without prodaction of sufficent number  leaves
Plants had fon were formed were of palke green colour (Plates 4 and 5, Thes
mlh:m ‘aternodes  thmner and frawke stem and therefore  werr
'ﬂhh‘u ground.  When both cut as well as whole tubers werre (1 terl
mﬂ,:‘:c‘“’“‘”ﬂ’“(}r\' the resulting plants were stocky and  eveloped

sufbclent number of dark green folage (Mater 1 10 3
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Fresk weight exd somber of Inbers per plant ond average torght por Peber—Frok
weight and number of tubers per plant as well a3 average weight per tober
a3 mflueneed by concentrations of GA and types of plantmg tuber are grven
1 table 4

TaAsLE 4

Fresh woeight and namber of tubers por plant, and werage weght per taber a5 afeckd
by comcemirations of GA ard types of planting tnbers al kenest.

Treatments of tubers per tubers woght per
plant {gm ) per plant tnber {£m.)
Comcentrations of GA
0 ppm 270 30 5+
3 ppm 110 2 44 ne
10 ppm 104 8 43 43
20 ppm 146 1 54 7!
40 ppm a0 54 157
80 ppm 846 50 s
_ T -
CD xt5% [2%:] 217 -

Ty of Haxting twbers

Wh e tuber 658 12 o

Cat t ber 28 47 n9
R

CD t3% 46 41 131 et

Treatment with lower concentrations of GA produced l@jﬁaﬂthuﬂ;:
1 the fresh weaght of tubers per plant over control. However mcﬂﬁ-‘“"“d
the fresh werght of tubers per plant cawsed duc to different conoentratiess
GA was statstieally not ngnificant showimg thercby that § ppm was as efecti™®
83 higher concentrations of GA.

Only 20 and 40 ppm GA produced a significant increare in the masber
of tubers per plant over control  The different concentrations of G4 betwe®
themselves dsd not produce any mgnificant vanation 1w the number Dfmb;
per plant. Al the concentrations of GA produced a marked merea in e
average size of tubers over contrsl.  There was not much difference =
average weight of tubers resulung from the treatment with 3 10 and %0 e
but increasing the concentrations of GA beyoad 20 ppm rewlted m 8
able drop m the average nze of tubery



Aay 1963] V SINGH et of eu gibbarllic mid treatmest of Petals Tabers 145

‘The plants grown from cut tubers yielded greater frah weight and number
of tebers per plant wath higher average weight per tuber than thase ramed from
whale tnbers.

Dungusnon

The present experiment hes clenrly Indrcated that the treatment of ent
tobers with 5 ppm GA was very effective in breakmg the dormancy of freahly
harvested potato tubers and mduced sproat emergence 3 weeks earlier than in
control.  With whole tnbers earlest sprout emergence was noted when tubers
were treated with 80 ppm.  Rappaport Timm and Lippert (1957) from Cali-
ﬁruhrt‘purtuimdlxlmnhthcdommtpcdodoffruhlyhmuimba:of
whito potatoes by treatment of cut seed pleces with as low a3 5 ppm GA. Hem-
berg (1949) pomted out that the dormancy in newly formed potato tubers i
correlated with the appearance of non auxin chermeal growth inhibitor In the
dm of tubert.  He further expremed hir opinfon that such tubers would not
mrout immediately under conditions favourable for growth and must wwut
unh]lh:dhppurmcuoftbninhﬂﬁwrwb:d:wouldnﬂawthcbudstodcwlcp
Smith and Rappaport (1961) showed that the concentration of endogenous
gibberelling remtned low durmg the rest perlod and nereased 30 fold as the
et penod came to anend.  The Increase in endogenous gibberellms might have
counteracted the effect of chemscal growth Inhib tor and made the tuber to
eout. 1t 1 fust postible that supph ing the low q of gibberelling
hnﬂfmofmmighlhnmpmducailhcmﬂu:tlnd,thﬂd'm!hﬂ
reatment of resting tubens with GA resulted i early sprouting

mmtmmm}npmdmdmmgmﬂy infleenced by
mhnmtdtuba:mﬂ:dﬂﬂmtmmﬂomnfmbdmphnmm
'm&mmmmﬁmgmmlh:mmmhmrmg\:o[m In earlier
WMMWmmnpdmdandepmnm
P‘m‘lwhhStoZJppmwnhﬂnruu]tLhntthelhoouufpllnu grown from
ml’mh'utadmthmnn:umﬁaud'GAh;ghzmanQOppmmrpmdly
h“‘:'“k,“ﬂh&wcrmbcroflnmmdmﬂuionthcgm\md(ﬂm4
tad 5) THr:dnuzim:bughtummnimdmmtmlponm Thoee

& plants treated with 5 to
20 ppm were stocky and had more number of dark
o Java (Pata 1 o 3)

S'dn(é%%;anmi ineressed cell diverfon and cell clongation due to
treatien| mmthnvebu:;ru;nndbcfurn d of thoots
ﬁaﬂﬁmmm-:mmmm:ﬁ'otx ggppapcrtmd

$38) also conudered 5-10 ppm GA mast desable for  treatment of
'.Ld“”"“mumhmktbcdm-mm,mdm get the normal plants. They
dmh:‘nimlbmmdphnuwimmruimﬂlhighummﬁoﬂl
and npg Y4 In the present experrment. The yield per plant by weight
m‘mmbﬂﬂwwuthemo[mbalmchxgﬁmwbcnmbmmmai
%"f“ GA before planting but thees did not differ significantly when

8 5 aad 10 ppm.  Further increase in the concentrations of GA
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beyond 20 ppm resulted 1n lower yield of tubers which were of smaller size.
Higher y1eld 1n GA treated plants may be attributed to hugher plant stand, and
carly start of sprout emergence which resulted m longer parrod for vegstatme
growth and ultimately higher yield, greater number as well as larger mmee of
tubers.  Under centrol tubeny sprouted very late and started ther growth st
a time when conditions for tuberizrtion were not favourable. The prevakace
of high temperature during the Iater stage of the crop when control plants wet
stll m vrgorous vegetative growth would not have been favourabke for tuber-
zation due to mereased utibzatton of photo-synthates m respiranon and thn
could have lowered the yield of tubers per plant both by werght and number
and could have abo reduced the nze of mdvidual tubers. Tom,
Rappaport, Buhop and Hoyle (1962) also reported mereased yxcld due to the
treatment of restmg potatocs wath GA.

Itumtamungtonutc‘.hltmoutnngof(hctubmrm‘llfﬁlﬂmﬁ
sprout emergence, hugher plant stand and more vegetative growih than the we of
whole tubers as plantimg stock. Thrs provded longer period of vegetate
growth under favourable conditions for tuberization whrch was refiected i
larger sme of tubers and higher yrelds per plant,

SOMMARY

Frahly harvested potato tubers, whole as well a3 cut, of UptoDat
varicty of potato were treated with six concentrations of gibberellic and (GY)
14 0,510,2040 and B0 ppm and planted in the ficld on 26th Dec., 1961
Sprout emergence plant growth and tuber production were studied.
treated with
3 weels
dd not

The sprout emergence was carbicst when cut tubers were
GA. Treatment with 5 ppm remulted in the cmergence of sproaty
caclier than control Concentrations of GA higher than 5 ppm
mprove uigmificantly the earlness m sprout emergence m cut tubert.

Plant stand, smmber of leaves, spread, fresh wesght of tubert and number
oftubcnpcrplzutu\tﬂunvu-ngowaghtpatubcr“ml@“ﬁmﬁyn::
when freshly harvested tubers treated with GA vrere planted than m
of control. O the whole conceatratsons hugher than 5 ppm did ot ;‘3"3
these characters mgnificantly Aforeover higher concentration? of i
80 ppm rerulted 1 leggy and v eak shoots whach reduced the number of
freth werght of tubers per plant and average weight ver fuber oo o

Plantmg of freshly harvested cut mbmmmdum.nhcdnf"”“md
the start of sprout emergence significantly  Use of cut tubers 11'1‘-“""’3“‘_"_.“’I
increased sigmficantly the plant stand, number of leaves, spread frob wber
of tubers and number of tubers per pl.tntuwellunmg‘ewﬂlhtpa
over those resultmg from planting of whole tubets
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Plste 2. Plants grown from eut t bers treated with 10 ppov GA
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PHYSICO-CHEMICAL STUDIES ON THE CONDENSATION
PRODUCTS OF REYCHLER 8 ACID WITH AROMATIC AMINES

Surexpra Soton Bout axp S P SmivastAva
Th D § B Gerernment CHlege Naous Tal

IntmopuoTion

The condensation products of Reychler s acd with different amines—
itnted a3 well a3 substitated—have been prepared by different workens
with 2 view to d ¢ the effect of ch ! consutatlon on the optical
rolaty dispernan of these mlts. The condemsation products wath naphthyla
mines were prepared by B k. Blngh and O N Pertit and with aniline and
o m wod ptolmdines by B. K. Sungh and B N Singh' who determined
thelr optical rotation In diferent solvents and in cach casc found that the
alts exhibt matarotation in arganic solvents but not in water They sttrk
Wmmmﬂmmemmmmmtmmmeme
o anil form with the liberatlon of a molecule of water  This axplanstion
Lad aho been advanced carlier by Schreiber and Shrner? to account for the
Totarotation of prmary 2mne salts of Reychler’s acid in non-agueous
ventt. The condensation products of o- m- and p-phenylene-dsamine
itk Beychler's aexd were prepared by AL 8 Manhas and A. V Mabajaalt
'h°ﬁmmiﬂnlthcu'ymllm¢ product obtained with o-phenylene-di
::mimquhlmlndmcubnrchnnguignduAUytodcep orange when 1t
m’m‘fdly aptallised out of & mixture of ethy) alcohal and ethyl acetate,
hwmmhbbmcdmpmng: pound 1 of the kethm
P“r‘b“h:h:‘:qlll;zm soluton of the substance was found to give
o c and alkaline medla suggesting its use as an
::-?x Indicator  They abso determined the oquivalent weight of this
<t potentiometracally and cond wally  The p
%n'cﬂk‘:’l“ Lbl:htulmxnce behaves a5 & monobaric aad and, therefore It
mbe"t\‘xtulh:ume s the molecular weight. These valuas were
weight, VeTY nearly the tame as the calculated valae for the molecular
'mm'morﬁtwmdmmmd"m°m the elimination of

h

metric curve
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the condensation products of aniline, toluidines, chlorcanilines and pheaylene-
dusminey with Reyehler’s aced with a view to determine the molecular wegh
and the d iatron of the cond fon prod behavimg a3 weak
monobasic acids.

EXPPRDENTAL

Properation of condemsation  prodists —Reychler’s acid was peepared fom
recrystallsed camphor according to the method of Reychler *

The condensation  products of aniline and of o- m- and ptoludines
with Reychler’s acid were prepared according (o the method of B K. Siagh
(loc. at.) while these of o m-and p-phenylene dumine were propared
according to the method of M.S Maohas and A.V Mshsjam (o dt)
and of 0- m andp—chlonnﬂlna-ccnrdmgtothcmctbdmcdhnx-smﬂ
and O N Pertr (loc. cit)

Conductomutric titrations—For carrymg out the econductometnc ttratioss
conductivity meter of the type L.B.R.[B reading to an accuracy of Ix10-
mhos and a dipping cell with a cell constant of 0415 were employed.  The
agueous solution of & known weight of the condenration product Wt taken
m a beaker inmersed 1n a thermostat mantained at & constAnt (rmpCrAEre
with an accuracy of £0-1 Q. This was utrated agamnst a standard aqueos
solution of sodwm hydroxide taken in s mucrobureste, The conductirity
obwerved was corrected for the changes in volume according to the equatios.

Corrected conductivity seobserved mnducnvlty!;",——‘v where V b i
volume of the solution of the condensation product and v the vohme of
alksh added.

Petextimsetrs ttrensexs—These were condusted on Mullard potentioaeiel
wiing the antmony electrode agamst the saturated calome] ectrode: L
values of pH of the solution at vanous stages of peutralisaton Were
from the obmerved c.m.f. values at 16°Q from the folknwing expression

IJH_(l—: obscrved—E  sb)—B eaturated Calomel
0-0577
the value of E° sb was expenmentally determined by ming standard il
solution of sodmm acetate and acctse acld and found to b 02069 Yol

Rxsura or Measormuznts

Ceadeciometrs itirations—The renults obtained are shown mM’ﬁ
figs. ] 2and 3 From these curves the eqmvakent points wcrrrcldb::’m
thereby the strength of the acid and the equivalent weight of the salt
25 monohasic acdld were calculated  They are given In table 1
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Tasix 1
Velswe of selntion of the comdensation product takenve 50 ml,
Lalcalated
Cosdermtion pradoct Kot Strength Teoght | Molecular
Witk sracwat taken reg\ﬂ.mdfar of ha OH| (Molecular weight
tration welght)
Andtac-Lumphoc oake
6574 gm) Sebonks Ackd 10 ce. N S8 7 250
Tolaldine Camphoc alphanlc 8cbd
°mm ™) 14 8ce. Nj30 Hees 0
=-Toleidhe
(07} gm ) 12 Gec N/sO my w0
>
{0 (3635 g ) S6ce N 326 43 mo
«Chiors-aalline Grpher Sulphanic
Add (034000 yra.) 8Bce N§ 7 ms LU
-
(93900 [ET°S NE 7 136 48 ™ s
I
(9 34000 ) 95 N7 334 &2 %95
e Thenyieoediusine
i Caxplior Sulp.
(33408 o) 10 4 ce. N 7 0 24 340 0
-
(1620 ) 4dcc N9 7 14 400
>
‘“’S‘"F’ 48 N3 1 235 10 Hoo
Potentiomairls titratsn

of crilimcempher ulphensc acid—0-3187 g of the salt
:‘ﬁ-ﬂ"dh‘mmufmudmw{tymtcrlndlmnc.muhmfm(ltrs—
lslhnlN'SO!dudcnOleOH. The resulty are tabulated below —

Tawx 2

B Velore of Aty
Mo EAMTY W Vol AE
el w v
t

Soe o2 4939 -
1 100, o 268 -
] 150 -
. . = 0 2m 5 618 0 47108

e
s o = 0 s ms 0 ©x10-3
. u.l 310 6-000 0 8ax 103
B ":m @ 6348 1 40100
N woq o 18 €551 2 40x 10
’ chr- o w0 6 m 2 mox10 1
1 1 71‘ om T 5 60x 108

= 042 8 003 21 00x 104

(Contianad)
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TasLr 2 (Contd )

5L| Volume of ATk | EALF In Vols pH AE
oo added AV
1 "0 0 e, 0 480 9 047 20-c0x 104
12 20 Sce 0 520 9 140 8 -
13 20 0ce 0540 10 090 4 toxI0-
14 22 0ce 0 564 10 sz 2 X164
15 23 0ce. 0576 10 710 ) 2%

The values of pH and of AE/AV bave been plotted agamst volume of
alknli added and the curves obtained arc thown in graphs 4 and 4A fom
which the equvalent pownt 1 read out and thereby the strength and the
cquivalent weight of the salt s calculated. Sumilarly the potentiometm:
titratlon curves for o- m- and p-toludi ph Iph acidsare gha
in grapht 5 and 5A for o- m- and p-chl il phor sulpt scds
m graph 6 and 6A and for oo m- and p-phenylenc
sulphomic acids in graphs 7 and 7A.

On substitution of the vatues of pH 1n the Henderso™ cqmaton at varks
stages of nentralisation the dimociabon constant Ka n alehted The
values of Ko thus obtamed are plotted agumnst the square root of the b
concentration and extrapolated to zero base concentration to evaluate te
value of the true  dmsociation constant.  These valoes for different condas
ton products are tabalated in table 3

TanLr 3 -
Theoretes)
W elgint Corrented | Thexel
Candeomtion Prodoct | dimolred Equiv weight] diwochtion
fnto 250 cc. paint qu coostant welgt
n gm —
Anillor camphor sulpho- o
e ackd | o 3187 198 ce. 29 165X104
o-Tolakfne-camphor s
wulpbonic acid I 050 28 Ter LT R -3 [l
ICT I
= 0 5310 36 0ce. a3y 330X i
P 0 1828 I 2ex w4 800X
o-Chloro-anilin oS
Cam phor-Salphanic acid 1 7000 18-0 cx. s 4 ) OXI- Jl
- . 17000 18 See 1565 s ex1e
S
P |1 7000 18 7ce 138 2 7xl
-Fbeny ken-Bamlor st
Carphor ackd 2 2130 25 e sas 4 1 X104 .
30 ¢ 0 S0xI10-* "
LS 0 810 99 o

Y 5 6ec 5131 04810 -
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Dosconzax

The present study thows that the equivalent welght and thereby the
mkmhrvdghtu{d:ﬂ'mtampbofﬁ-mlphonﬂdfmmcdwimmmocun—
pounds exn be determmed with fafr accuracy by conductometric and potentro-
metrkc hitrutlans agalnst 8 #troog base. These values compare satisfactorily with
the th 1 valoes on the 5 that the cond ion product Is formed

d of oue malecule of camphor-faulphonic acld and the cor-

amino compound In each case without the elimination of water
Throult i bn conformity with the obervation of Singh Perti and Singh®
that the promary anune walts of d ot 1 phor A-sulpbonic adds underg
mutarotation in non-aqueots solvents owing to a structural change in the mlt
into ketlmine or anil, bat not {n aqueow solutions.

A ctical coamdnation of the valnes of the dmsocistion constants of the
Gfferent condennati Juets belayi basic acds shows that the

P ing as
viloe  affected both by the nature and the posiion of the substituent.
Thus when —CH, group Is substituted 1n the amine the disoclation constant
b decremed In acrordance with the Ostwald’s rule,! Further the valuc abo
changss when we pam from the condensation product of o~ to p-toluldine,
On the other hand, when the dectronegative group Ol u substituted for
bydrogen In o - and ppauitl In the b ring  the disoclat
ostant of the product incressas greatly In the order K> Ku> Ky, which i
doe to the 3 of the substi The introducti
of another NH, group n the benzenc ring of the amine (phenylenc dismine
) brmgy shout = d tn the dimoctatt :,
\hishlhninmhmtywrﬂ:thedl-iﬁaﬂonof groups given by Ostwald
wﬂ"d:dt) further a5 expected, thrs decrease iy the greatest in the case of

ACKROWLEDGEMENT

We are grateful o Dr O N Perti, Head of the Ghemlistry Departmen
t,
hhhnhxhkmggudnmﬁnmgbomthecwmufthnhwuugm

Rerraywces
:chrd.ON 1844 Prec, Lakers, P, Sa¢, VI 15,

:MBN 1944 Prae Labowe F1Z S5, VT 15
>

& Buroer R.L. 7 A, Chew Sec, 37 1306, 1445 1944 1296 1933,
& Malajaml, A,V 185t Cav 854,73 Nol 12
Bal, 1853 100, 19 120,

LiPat, O.N.& Singh B N. 1964 Prac. Lawr PL
fx VIR
2P G, 1829 3,170, 241 36 >



‘.‘.‘.;;L_._M...,,-L__‘.igsi

AGRA UNIVERSITY JOURNAL OF RESEARCH

—
——f-d'/

tva. TV

=0 Anifine-Campbar silpbonic s

S~ o7 Tokiige camphor wiphowkc 3

= m-Tolokine campbor mlphosic add
bt B g Tohukitae camphor miphack 4

e

LR T L T

-

»



Moy 1963) 8.8 BISHT d ¢ stadics of Ropdlers acid
Cmee o o Chloro anlfioc-campbor malphonks acld

=4 Chloro anlloe-camphor salphonkc acld
C‘“‘O-'.uhummac-amﬂarmlphmk-cu

Gl e -8

Velsr of ADwh Hu wom_t U H 0 »

139



i: Btg
Concdmbedy  rm oo O It

Eg;L;szxmﬂu

&

TR

[N T S T } anlh\udv-



. =

Cagh o 4

8 5 BISHAT ol s shedfles of Repchlars acid

e Anllino-carmpbor selphoolc add

3 e el [ A e

makek



AH/AV

vitilirig

(L

AGRA UNIVERSITY JOURNAL OF RESEARCH

Gmllta-4 A

€ weo

ke

Anllive-camphor salphonic add

Votume of AReh wed ok —

»

»

[vd xIv



key 1965 8 8 NISHT W al, ou siadles of Rrycklers exid 163

Como~ o-ToXuHh:—mpbornlpbauk.dd
Corea ot ast
Gms P Tolfinecompbor mifboic scd

Gt 3
L]
5
-
1
3
.
.
+
*
: 1
Vo of  ADR Uied bnoed o h B % h
o “Tokokdlwo-cazmphor salphonta add
o bl :—TM«-M:H
G o, Tokkfnccamphor miphentc acld
1
-
-
-
>/
Laan o 4

[ S W SF -



164 AGRA UNIVERSITY JOURNAL OF RESCARCH [vel XtV

St et

- % X

|
5
:

T e ti e biligrietl

E
L
'



by 1965] 8 8 BISHT d of., s dudies of Rockles ectd

[ Ph dlamioe exmphoc walpbokc ackd
bma Pheaylene-dlamine campbor mlphonk aeld
[, e Samine eammpbor salphonic ackd
" amt
L3
.
T
1]
’
S e b mdnme e a e b
Cupre €  ePhenylene-diamine camphor salpbocic ackd

©ma  m Phenylcne-daminc cumphor maiphon!  ackd
©~e  pPheaylene-diamine chmpbar malph = add

SRS WIS RS RS 8

’_*‘”"J\ EVUON S :’:’-/u\.,ln»

-






STUDIES ON THE FLOW OF BINARY MIXTURES OF AROMATIC
HYDROCGARBONS THROUGH ADSORBENT COLUMNS

D R. Gorra A0 P K. Gurra
Depertment of Chemustry Chewucal Laborateries
Usdoersity of Resrkse Rowrkes Agra College Agre

v Gupts and Bhattacharya [1—-4] have meavured the veloclty of flow
(—,) of scyeral liquids through different adsorbent colomns and have shown

that the valnes of%— where & u the height of the column, 4 the dendty

Indqthtvimdtyuﬂlquid:,ucmmmtfurmmﬂcrgnnkﬁquldahﬂnng

h!“ﬂhnlmnhm:logunper}m. We have measired the rata of flow of

Hmfynﬂxm:ud‘lmunﬁchydmurbomntd:cap(hnmnhughtofd:

:-uﬁmtmtmnmdlhermﬂn obtalned are communicated through this
per

Exrranuastan

The experimental technique employed was tho same as deseribed by
Gupia and Bhattacharya (loc. @t) The Analar purs samples of adsorbents,
'hmlhl.cll:hmurbonnumdmxgnuhmed,mmdﬂcdmd
scived through u 100 mesh sleve. The partcles of the adsorbent wers
tthred in the organic Hquid and packed umbrmly as far as possble by
Ppourtng the mpensons in a chromatographic tube fitted at the bottom with a
Periorated porcelam dusc and & thin pad of the msbatos wool. The desired
;‘:hntmﬂnuwulppuad through the stem of the chramatographic tube

ibeetos pad arrests tho adsorbent particles from dramning out, and a
;‘:ﬂiﬂnor:h:mrmmhymgoammmngmmmb; As the height of

adsorbent column increases, the suction teonon = alio increased.  Effocts
Tere made tn matntaln uniform compactnens of the adsorbent Gl the optimim
gt of hesght (45 em.) was reached.  The Fiquid whase rate of flow was
“adied was filled fn the tube to the brim 5o that the hydrostatic pretsure on the
Ay remam convtant, This wis achieved by fithng a micoburette
vertically which carried the same liqmid.

The results obtained are given o tho following tables and shown
fphically in Figs. 1 2 and 3
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FI§ No 1

OF VARIOUS COMPOSITION Mirrupss of BENZENE & ToLwrar
THROUGH THE ADSORBENTS ALyswa 1 CALLIUM CARBONATE
1e! PAGNESIA

2888383
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-
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o
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0
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o — [Pltihete) =
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Fic.Ne 2
V4 OF YARIOUS COMPOSITION MIXTURES OF BENZENE & XYLENE
L THROUGH THE SAME SET OF ABSORBENTS AS IN Fi1G No.1

oo
”
»”
”
0
™
T
L1}
@
£ L1
50
4 l
0
» t
» F
-]
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- X
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FIS No 3
YA oF vARIOUS COMPOSITION MIXTORES OF TOLVENE & XPLENE
THROVGH THE SAHL SET OF ARSORUINTS A5 INFlikod
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Taswe 1
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Tt will be scen from the graphs In the thre fgures that there b & Imear
reladdonshy AL
lrtwem—T and volumetnc componuon of binary mixtures used
I this Investigation.
Figure 1 thows that a the beraene content 0 the mixtare decresses the
Vi
“‘““"Tbuun n the case of alumina and calaum carbonate

*hotbents The ra of Increase of YA with the alumina adsarbent f

than that with calcdum earbonate. Further ther 1 a wider
B n the two straight lines of alumina than thas of cakium carbonate
2t the two premures, The same behaviour 13 observed In figure 2 In these
@21 This shows that alumina molecules bave lttle or negligible surface
effect on the rate of Bow of moleculas of aromat  hydrocarboas while
molecules of calcium carbonate suffer some surface effect. This may bo duc
10 the non-polar character of ahmaina and the polar character of aaldum
rbonate molecules which camse fon (cob or adhesion) with
benzene molecules,
The two straight Lincs with magnesia adsorbent are just at the bottom in
all the three figures, and are very clove and paralkl to each other This shows
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that the internction between adsorbent malecules of hydrocarbons & moch
greater with magnena than with calelum carboaate, This observation fartber
shows that while caleium carbonate wnteracts anly with benzene, magnem
mteracts with all the molecules of the homologous series, and the mreractxon 5
20 large that the rate of flow of mixtures of varous compositiony does xet
change with the nature of the. poutions and the de of the roction
presure.

The hnurmlluumh:pbetwten# and the compomhon of mbxtures

with alumina adsorbent m at the sams lovel in all the three figares, but In the
case of calclum carbonste, this 19 30 only 10 the third figure apd not b the
first two on Recount of the interaction between the benzenc and cakhem
carbonate molecules

Smonry

The rates of flow of different compomtians of benzeae, toluene aad xylen®
have been determined through ahumuna calewm carbooate and magnata A

Linear relationshrp exists between lt‘— azd volumetric compositions of by

muxtures in all the three caser  Alum na molecules mantan normal behavioor
when they are m contact with aromatic hydrocarbon molecubes.  Caberem
carbonate molecules mamtam the narmal behsviour anly when these o 20
benzene in the murture, on account of nteractlon between them
moleculs suffer Interaction wath all the aromatic hydrocarbon moiccales.
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INDUGTION OF MALE STERILITY IN MUSKMELON
BY THE USE OF F\¥ 450

Nareora § Powm axn § P Scvon
Departrunl of Botaxy B R. Cellege Agra, India.

Bmee the valee of hybnd vigour has been recognired w the  mprove
ment of crops, breeders have taken 2 Leen mterest m the production of hybexd
e on commercial scale (see Duvck, 1939)

In mmkmelon the male and female bt are produced scp ly on
ﬂunm:plmt,nm:ybcponﬂicm:nhcmaleﬂmmmnybc removed from
the seed row s plants by hand.  These plants may either be left for natural
pollination from the pollen carried by the wmsects fram the non-eeed row plants
oc may be hand pollmated. But this method of removal would disturb the
vme. Accordmg to Burrell (1939) disturbances of this sort have been found
o upset the normal phywiology of the plants resulting 1n very low percentage af
fruit end seed4ct. Scaton and Kramer (1939) have stated that by hand palli
naton frurtset was only 5 to 10,4, Burrell (1939) has alwo observed that
et very favourable conditions the percentage of frmit-setby hand pollmation
may be as high a3 209 These findmgs d rate that the techmque of
beggmg the female flowers and then hand pollinating  them cannot be nsed for
the harge scalo hybrid seed production.

This dufficulty could be overcome by adoptmg the recently discovered
method of inducing male sterility by the application of eertun chemicaly called
4 gunctocdes, which possem the property of illing the pollen or the pollen
muﬂ:'ﬁimmlnj\n'lngth female parts,

In recent years the induetan of male sterilty has became a foreeful tool
i the hands of plant beeeders to produce hybeid seeds In crops  for example
tobacco maire and cocklebur (Nayloe 19502, 1950b) cucurbits (Wittver and
Hillyer 1334) cotton (Baton 1957 Meyer Romx and Thomas, 1958) toma
wa (Moore  1959) wheat, ouion and tomato (Qhopra, Jain and Swammna

1960) soyabeans (Starnct and Hadley 1960) amd sorghum (Afiller
aad Hittle, 1960 and Miller 1861) Keeplng these pomis m view an attempt
has been made to indoce male sterility fn mmuskmelon for we m hybnd sced
Peodacthon by the we of F W 450

MarmmiaL axp MeTHOD
In the experiment sodium alpha, beta-dichlorobsobutyrate (F 1 450)
¥a1 wed a1 gametocide and the experiment was performed at B. R. College
Research Station, Bichpuri Axra (Indls)
Preseat addrem  Departmen of Botany University of Defhl, Delhi-7 India
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Healthy seeds of Mao varicty of muskmelon were sown fn 4 replicaton
February 1968 each replication consnting of 3 rows of plants, The tres-
ment was started m the first week of April when first vnible ugn of foeal min-
ton was noticeable,

Concentrations of F W 450 used for treatment were 003%, 4%,
03 4, and 0-6 / prepared m squeous medin.  The solution vas applied by pmin-
dection foliar spray  All treatments were grven at sun-sct fome,

With cach concentration three types of treatments were ghven A
plants were sprayed only ence, (B)—plants were sprayed twice at aa interwl
of 5 days and (C)—plants were sprayed thrice also at an intervak of 5 di
Controb were mamtamed by spraymng with dustilled water jn the manner a
ctly like thore 1n which gametoade was sprayed.

Tho growth rato among all plants was taken by observing the leagth of
the mam shoot, number of Iaterals, number of leaves and flowers.  Histograzs
lmpnpaxcdtoda:nmmuzthecﬂ'mtufd:cdnmaluuthcmﬂrd‘
plants, Ohnnummdmmdcmﬂlcdmbpmmtdmkm
opentng of the corolla, shape and sme of anthers, dehncibility of atben ad
the viability of pollen grams. Ibﬂmvu}ﬁlnywututd\dmw
stalning technique.

Onaxmvation

When F W 450 was apphied xt 0-3% (A) mcmmdun"—hfpbf“":
xiaty was Iow  Only the growth was retarded (s Fig 1) and shoot spe%
not mjurad. Recovery of plants was rapud. Phntpmduccdlllfﬂftﬂﬂ”h

In 04 / (A) concentration treatment, moderate dewmsmd
of folmge ocourred (Fig. 3) In thhmegkogmmglpﬂw"mm
Recovery of plant was raprd.

When two sprays at an mternal of 5 days of 0°3% concentration "“‘;)‘K“;
Lbcm(mntyofdnnng:“umucucdmﬂgmuﬁmddlytd(ﬁg'mdﬂr_
Lhaephnu!hcgtm:toudcmtobccﬂ'monthcbudlrhkh -
lapingltﬂmumeoflppbmumbcuunthmbmblucrm’m'“ﬂ
hneed anthers wath vable ger q pollen. Derelopmm b
anthen with viable pollen shows that thn treatment has resulted mhn:r«ﬂ-
duction of functranal male sterility ’I‘holmdxwh)ch\mdn‘c:;;dmw
produced normal flowers showing clearly that the spray had no

was by
By two sprays of 04 4 concentratlon the Intemity of Infury voedopcd

\ain shoot apex was severely bumnt  (Fig. 4) A lateral an!
whjd]produwdthmmkﬁowmmthcmmplcdludnhnmhﬂ e cos
(Fig 53-left) These anther lobes were narrow mdnmﬂcr'h‘ﬂm’k‘wi‘
(e Fig 5) Almost all polln grain were non-vusbie.
flowers had short, feeble pedicles.  The covolla too was
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With higher concentrations and more number of sprays the plants were
atrecly damaged. Yellowing and folage bummg was cxtennve,  Grow-
g kpex abo showed burning symptoms and the growth was highly retarded.
In these cases plants did not achucve the normal sme. After about 15-20
dayy, bowever  lateral shoots were mithated but they too showed = slow
growth, Retovery of plants fram the afier effects of the treatment was abo
yory dow became plants were almost barnt, they did not produce flowers and
kaves (Fig 6)

Boauany

A multldirecthon follar spray of aqueom F W 430 was applied for
the induction of male sterility in mskmelon.  0-3%, concentration on second
spray thowed the finchonal male sterility while 0-4%, concentraton with two
gmays thowed the desired results by indncing pollen steriity  Concentratons
o F W 450 higher than 049 produced deliterious effects.

ACKROWLEDOEMNTENTS

\\ethlnkRDnu&HAMG)Phﬂ.ud.dphh5PA, US.A., for kindly
nwpfyingt:bcdmnialﬁ-eedm, our collagues for coopcration and
Dr R. K. Smgh, Ponerpal, B R. College, Agra, for facilitics,

Lrrzrature Crren

| Barel, PC.19%  The offects of Indoke scctic scld on frult sewing in msakmelon. Pree

dwe Sw. Hurl 5237 829837

L Chopa, VI, Jain, & K. & Swaminethun, AL 8. 1960 Stadley on tho chemcal Indus-
Ii;nufpuﬂl:nnrdﬁtyhmncmp phamn. Ini ¥ Gestiw & Plest bewedleg

©188-199

3. Duvick, DN 1955 The ume of eytoplaanic male scrility b Hybeld serd  prodoction.

Eos Bet 13 (%) 167198,

Eatm, FAL 1957  Sclocthro Gametockdes opon wiy %o hybekd cotton. Sciewe 126
UH-1173.

Merer TR Roux, LB. & Thomws, RO 1958, Hybxdd cotton & shm of rescarch peo-
Ject 1o Delta.  Prefiminary report on iodoction of male sterifity In cottom, k-
mipl Farm Revetrch. Apl Exp S Stete Cellaps, Mimbwipl.

§ Mo DA 1981 A stdy of varkooe chemicis a3 gunetockdsl ageats om sorghum.
Sorgiume News letier 4 22 24

MUler DA & Ftide, ON 1960 A stoddy of chemical mduction of gametic sedlity I

'S

totacen, mates and cocklebur  Prac, Not. dmd. £ 36 230-232.

Navlr AW 1980 Tmrcetiguiion In tha chemienl eoatrol of fgwering conforence held
ia Chicage. TIL Nov 829 Pub. No.5 1811

Sexton, FLL. & Kramer J.0. 199 The Inftocnce of climasclogical faciors oo sntheals
and anther deblacence fn th eultivated cocwridts, Prec dmer So Hwt 5038

[
L Kaylor AW 19502 Obeervations om the cffocts of mkeio hydraride on Sow cring of
.8

Q7831
Starnes, W &Hn{h—y I 19600 The cffects of o, b dickluobobutymate a2 2078
dpre. Abs. p. 54
‘“ﬂin:rﬂ.u.lﬂlllyul—(l 1984  Chombenl tachuction of make sterility in eocurbite.
Simcs. 170 893294






10y BG] N S PUXDIR o of = Afads tiorlllty B wrwkueley by the sw of # 1Y 450 1DY

e e P )

v

5.

. (on—Apther; r-—Connective)
Placrt domwiag beaf burns b Lower baves, and yellowiag of sicot spee wod frvetle

* Pt dreing orrae dasags lochodlag leaf b, thoot burm, od yellowiag of the

¥ Bamcalitg bt preated by & howing crumplng & shrioking of enther
mmudw‘r& mmmwd Fertile amcher
Jobes with progsiovent commctive,

€& Pt showbng totl dacseps dus to srere braing,






Abstract of Theses






PROTEIN AND NUCLEIQ ACID METABOLISM OF SPERMATOZOA
(PART ) AND EFFEQT OF ACIDS ON SEMINAL AND BLOOD
FLASMA PROTEINS AND PURE ENZYMES (PART II)*

Amarmavw K At
Regrmal Reseurch Laboratory Hydersbed,
The work reported I this thesis 15 dvided into twelve Chaptens. A
dhptu—wuemmmryn(dnﬂ:nuugwtnbdw
Chager [
(1) The genom objectives and scope of the proent Investigation are

Chapier 17

(1) Tho slient features of the mechansm of protein biosynthesis aad
fthlimmnnﬂdclcdm:nbulinnmdmm:dbrwﬂy

0] Tbtrnnmfurnlwdngmulmt:mforltmdydpmm‘ml
acleic aced bosynthets are staged.

Gaper 17

(1) The mcorporation of hosphate 8-(1 O)-adenime, 6-{11C)
grolic acd, 2 (MC)-thymine wnd 2(‘(:P‘()I)Iiurndlh nupenuons  of washed
l:.Iﬂ."b"““”“nIpcrm'nnzm.lnxl:ucenmn'l.h.-d. The finst three of these pre-
m‘ﬂn,l:mmtthyminclndmnl, were incocporated into the total nuclelc
m"‘hmm Thu Incopoeatson i shown to be exclunvely into
Pots ‘hﬂ!\rufumsdmhcprutnlmma:ccﬂsmnmoununot exceedmyg

Per cont of thefr DVA.

iy Soloramphiemcol simutated the incorp of (MF)-phosph
hdl"hm‘“"d (MO)-orotsc acld into washed spermatozoa, Ribomucl
morn e of penicillm and streptamyan bhad no sguficant effect on the

b ) Additon of free amino aclds to the kncubatioa medium  resalted
2 £ thirec-fold ncrease fn tho Incorporation of (ZP)-phasphate, (140)-
*od (Q)-orotic acd Into washed spermatozoa.

) Do vyalicant Jom of
& reineyl, ndioactivity occurred from the nuclerc acads
.LL,, of waskerd (¥P) Labelled m & med
Sxcex of non-radioactive pbcrrph;;r_
-,*’-md'h‘m'ﬁnbnltudm the Agra Unbreralty for the degres of Doctor of Phul-

t
P"'""‘*%Denun:mnr Blochemigtry Unbrenlty of Lerds, §, Hypde Temace,
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(5) (*Q)-orotic acld was found to be incorporated mto wathed sperms
tozoa at a much higher rate than in rat testes homogenate.

(6) Semmal plaima inhibited the meorporation of nucldc sad pror
5013 1nto spermatozoa.

(7) It 1 suggested that durmg the meubation of washed borine spema-
toxzoa, there occurs a net synthesds of & fimctonally lahile RNA

{8) The mvestgations rcported m this Chapter reprosent the ft
systematic study of the nuclesc acid metabolsm of spermatozoa,

Chapter IV

(1) The mcorporatron of & mixture of (10)-amio scxds mto the pr-
tems of spermatosoa derved from bulls of Indlan breed, mahntained mder
local conditions and the effect of several inhibitors on thn meorporation, bavt
bern studsed and compared with the resalty of mmular mvestigatons crned o
earher

(2) Washed spermatozoa from buffalo and goat, which contam 8 %%
mal acrosome, arc shown to mecorporate radio active amuno acks hnto ter
protems. No such incorporation was obstrved 1 the case of cock s>
tozoa m which the acrosome 1 elther atwent or o greatly modifed.

(3) The radwactivity of bull and bufialo spermatuzod ‘:
retamed on remcubaton of prelabelled spermatozoa with a lage €
unlabelled amino 2exds for 1§ ho

4) nmmmmlmlwwmthﬂﬂw‘ﬁ
th:pmttm:ofbu]lmdbuﬁ'nlo:pamtﬂmon-&umgcﬂﬂ“forlﬂm .
ed by rewarming thrs treatment 13 shown to resalt In a Jom of the aoox=”
the following chapter

) ne.bawﬂnmngsmdhqm.nduhmsswfd‘h‘m:;:
poration of rdieactive amino acids into the proteins of
toroa occurs m the acrosomal regmon.

Chapter V u
(1) Gold treatment of bull and bufflo spermatosoa at 03 5750

result in a lop of the acrasome, Thn observation proviﬂafunhtf
favour of the asociation of hyaluromdase with acrosoae la

tarod,
(2) Treatment with methanol, of bull and buﬂ'lbll?;‘fm’ prod'h’
cubat:dmLhr;d}otcth'cnmlnolddx,mlwdhlrdaxd bdkw
aswellasmmad ation or & fon of the acrosome.

fographic o
tion i1 dscussed in relation to the previously reported antorad
on bull spermatozoa. t
iher abse
[6)] Incod:lpcrmatowl,!hc.a-momoh:hmwb‘d
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of proent ;& strongly modified form with propertis different from  those
vieh ch : L

4 th luded that the mcorp of labelied amino acds
o the peotems of spermatozos oecurs malnly m the acrosomal regioa.

Gieper 11

(I} The 260 millmicron absorbing material in the acid-soluble fraction
“hﬂ‘mmﬂmmhnbemrwui It 13 shown that
practrally all of thn matenal consssty of purkne and pyrmdme derivatives

() The content of purme and pynmidine dervatives in the ack soluble

W estmated and was found to represent 0-3-1 2 cent of the dry
weight of the apermatoroa. P

3 1t it shawm that i sddition to adenine dervatives, the presence of
‘hﬁhﬂhﬂﬂdmmdbypm workers, the addsoluble fracton
el dgufcant amounts of guanin and cytosine dermatves Tt #1 con-
wd"'uﬁmmmdmmmmtmthmmwlmh

of the spermatozoa stndicd, n more than trace amounts.

) The tiguificance of the above observa particularly in relation
© % carter work on fee mucleotides of spermeaticos, 5 discund

G v17

) Tho overan
docrad by i

Qs y111

nd&ihm"’bu’ﬁ?udmm-lmodxﬂat&mwhxdanmuy
a be mdaced artficially in protelns, are rewewed brefly

o relaton to the effect of theve moduflcations on biologacal activity
Qeper 1y

() A stody has been
mwphnqud-

D Precp tation wan
p the scmmal
-:nphp_mdm o trichloroaccte acid did not render

le.
ﬂﬁwwpmo{mw.mmm
Bl . reolved mio threo fr, which were g {tatively et
‘mﬂe-h&hm“flhmﬁtc&mnmnou-ﬂdynbhmdmmhhhm
d&‘wﬁg&u&‘mhﬂlddmmpoduou,mnmlnmum average mole-
&dﬁeNmummmarmhmﬂmhmm
e *econd largest fraction was  dul and the rcmaining
-W“mbhbmmmmc;n“h prable, ©

a,

sgnificance and tho pomible mplcations of the find
the first past of tha thesh  (Qhapters T VI ) are dscussed.

made of the protein content of bull, buffalo and
the effect of tnchloroacetic acxd on these protems.
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(4) There was some change In the relative proporhon of the abor
fractlona on storage of scmen at room temperature.

(5) Ammonium solphate fractionation of buffalo seminal pham pre
tems gave two fractions with diferent clectrophoretic mobilities onc of thee
fractions mcreased at the expense of the other on storage of the semrn.

Chapter X

(1) ‘The effect of precipriation by several ackds on the mlubility ad te
clectrophoretic characterntics of rabbut playma proteins bas beea stoded
The amount of water-soluble and of salt-soluble proteins in the plamma wat wot
altered on precipitation wath 5 per cent perchlorle, hydrochilonc or lx add,
followed in the last two cases, by further treatment wath trichloracetc scd e
preapitate the mineral acd-soluble protems.

(2) Todiloroacetic acid (5 per cent) rendered the salt—soluble prots
of plasma (the globuling) water-soluble, without altermg their
mobllity treatment of the trichloroacctic acd precipitate with 5 per ot
sodrum chlonde rendered a part of the albumin precipltable at half sturaben
with ammonium sulphate,

Chapter XTI

(1) The effect of preerp tation by trichloroacetic acld on the eryme
and on 2 few physncal propertres of crystalline trypain, pepma and Iymeyes
has been studied

(2) Pepsm and lysoryme retained thch'mzymldcmvmkﬁ
aftcr treatment with trichloroacetic acd and removal of the acd. I8
case of trypsm, a alight lom of enxymanc activity was observed

(3) The heat denaturation rates of the acud-treated lywymclndf ?
were found to be higher than that of the correspondmg native eazyme

(4) No dufference in the clectrophoretic mobility of the patre ”dl ::'
acid-treated pepsm or Iysosyme was detected. The ‘lectrophoretic of
on paper of the acd treated trypan vas found to be greater than (bt
native trypsin

(5 The ngnuficance of the above findmgs discussed and it B8 nﬂ; trd
that a protein could exst 1n two (or more) structural mdlﬁﬂm‘:d Wbk
mary structurc and the b ological activity of which are wdeaieal
dufer from one another only 1n ther secondary or/and tertiary stroctr

Chepter XIT o
(1) The over-all significance and the possible implcatsont of tbe
described In the second part of this theals (Chapters IX X1) a1 dieuacd



STUDIES ON THE DISTRIBUTION FINATION AND AVAILABILITY
OF PHOSPHATES IN SOILS OF SUGARCANE GROWING
TRACTS OF BIHAR AND UTTAR PRADESH

Avopuya Pramap Gurrta
Department [ Sugar Chemursty Aaetimal Supar Instiinis Kenpar

A syytematic vestigation dealing wath dhtribution, fixatron and availa
bility of native and added phosphorus in different types of sods in  Bihar and
Uttar Pradesh has been undertaken to make some practical suggestions for the
Judiclal use of phosphatie fertifizers for Jong standing crop like sugarcane.

1 Dutrilutn of phespbores in seil profiles of broad soil groaps of Bikar end UP

To aness the requirement of & manure or fertilizer for a particular type
o group of soils, 13 soll profiles i different soud types of sugarcane belt from
Bibar and 14 soil profiles from U.P were exposed and studied m detail. It
bas been obnerved that

(3} The total phosphorus in most of the il profiles of the two states
decreases with soil depth except fn heavy clay soils of Bihar and
immature soll of Uttar Pradesh where the total phosphorus increases
with depth Indieating the effect of parent materals,

(5) In all the soily the major porton of the soil phosphorus n in mor
graic form which ranges between 75 to 93 per cent of the total soil

() Organic phosphorut 1n all the sofls of Bibar and U.P 15 apprecuably
bwmd.h:th:apoorm:mofurguicmnn:rluthﬂamh.

(@ A dutinct differenes In pattern of vertical distribution of phosphons
hohu-vndlnfourdlﬁumtloﬂgmp:ofBﬂnrmdﬂ:mcmilgm}n
of Uttar Pradesh.

% Didribation of everlebls phsphoras ot diirent depiks ta the profiles and the ofect
o &t sl fuctors m 115 eparlebility

hm'mmpmmﬂpfﬂiuuﬂymﬂmdm-honndyﬂformmw
'uhnhu‘m“dphﬁlphmnloﬂndmnthdrmh}mﬂnummdrdnhnhxp
cachother It haa been obsarved —

(@) Organic phorphorm has been found to docrense with the depth
of the profile in almost ll the soils [ike arganic carbon and nitrogen.
® mﬂﬂohctmmgtmcwbnnmdorgxnh:phmphnmlornmo—

—_  Fnxnd organic phosphorm decreases with the depth of the prodle
hmn::'“ﬁnbuﬂmdhlh:w-l)dwrjhyhm degree of Doctor of Philasophy
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inmonofthemﬂslhumnglnsux}dnwno{ommkphmplum
mmputdmorgtnkwbonwnluogmhhwaﬂum

{c} Ah:gﬁfyﬁgmﬁuntmndauonnob:crvcdbctmwpnkuﬂm,
nutrogen snd phosphorus in different types of souls 1 Bihar and some
of the sils of Uttar Pradesh.

8 ﬁxﬂmmmmqu&cxﬁhmﬁmimdmﬂqufﬂﬂwnl”?

The penodic 4 of super phowphate in different types of ok
o{BibnlndUPmnudledinpotmlmcxpcmnmL The resulty btamed
are summarned below —

(») Th:npphcdnolnblephotphntcnﬁudupinaﬂlhcmﬂloﬂh:m
States wathin 24 hourt and the mate of fixaton vanes from 320 B
520 per cent,

(6) The mte of fixabon of the applied phosphate mereases gradually
wmmﬁmﬁdcpmdhgmthewﬂtypcmdt}mﬂcrnm
more or fews constant with slight fluctmations,

(c) T‘hcmanm\nuﬁnmnngubctmzsmaopccmthm
AutbemdsorﬂmurewrdmguhlghuBNpucmtﬁnﬂmdlh
spplied P,O; within 120 days meubation,

(d) nmunordmcofnpph:dcrmmpboqimdm‘*"
mb-uonpcriudoflmdny-

*  Avalahiliy of phasphorus o plaats through application of verioes forme of sl
wleble axd partially molable phosphoras threugh dyferens phasphatse fertdicers.

This ivestigation has been carrled out with two alhvial sails, “‘m‘;’
calcarcous (pH-86) from Bibar and non-caleareous (pH 6 8) from © %
with dufferent phosphatic fertilzers under atmorphenc conditions and &
molsture level. The resuln obtalned arc —

(a) The decompouvon resulty show better suttability Ofmﬁ:;

calcareous sots and photph In pon.

(®) Rock phosphate and bone mes! are found more suitable for zoa-

caleareous rouly,

() The rendual effect of bone meal and rock phosphate b me P

nomnced 13 non-calaareons soil cumpiremcdcum”n'

5 Rllra.wofpfmphomummlmbufmdm

valls-
Thu study was undertaken to find out the infleence of pH oa the &
nlity of P,Oy in different types of sos.  The observavons are ~

(2) In non-calcareous and heavy clay eofls of Bihar Mddmbl:::
(Type I1) s0il of U.P the svailability of P,0, alightdy
by increaung or decreaung the pH from their original raluet
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(b) The calcarcons soil of Bthar and immature soil of U P show dmilar
behaviour towards the avaflabiity of P,O, at different pH. The
available P,O, Increases with decrease of pH values with buffers.

(c) The svaulability of P,O¢ 1 maximum either in slightly acidic or in
slightly alkaline soih.

3 Alincraliration of added erpaonc phosphons m different types of sugarcans souls of
Biker end UP

Ths mvestegation deals with the rate of mincralization of natrve and
added organic phosphorus 1n dufferent types of sugarcanc sous of Bihar and
Uttar Prededh, The following observations have been made —

(1) The rate of mmeraliration of added erganic phosphonss  (sodium
phytate) i gradually ncreased upto 6-8 weeks only m almost all
the solls thereafter It remams more or Jess the same.

(b) The rate of mmeralzatlon of the added ocgansc phospharus 15 found
ugaificantly higher in non-calcareous solls of Bihar and mature soil
(Type IV) of U.P  compared to other soula,

(e} The rate of mmeralizaton of both native and added organic phos-
Phos 5 high upto 68 weeks and then slows down very much
However the rate of decomponition of added organic phosphocus
B mach greater than native organic phosphorus.

! Comperiims of phaspheras tx varsmus sorl textures

" d.ﬂ-m stody deals with the distributlon of total and orgamsc phosphorus
erent pretcde slre fracions of the three maim soil anocatom of Indo-
G“‘S"—'CIU\Inm_ The resalts thow —

@) Toml organic phosphores contents In all the particle size fractzoas
decrease with the maturity of the soils m all the three soll formations.

® Qlay size fraction contams the maximum amount of total phos-
Phorut and the sand fraction contalns the least m most of the sauls.

© The diay fraction of mmmature soils of Ganges and Jamnz series arc
rich m total P,O, and are thu better suppler of this nutrsent.

@ Thnhmnlﬂml:ﬂn{somgnmmdm-pemlmr behaviour where
ummhluwellunrgxmcphmphmmhnmnhwdmmdmd
Partucley

) Lo ww g phorus  organic phosphorus b also concentrated
1oty in clay fraction in most of the soils.

0 mﬂm“m&mhmmmmmmmuof
:tlb.‘:mh"d}ylnydlﬁcrmhowh]GmgulndJlm

i respect to dnstribution of phosphonus tn partices sizs
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The present mvestigation has furnished & comprehensive picture to the
extent to which the behaviour of native and added phosphates in ddfferent typa

of sugarcanc touls of Bihar and Uttar Pradesh it affected by varous sl charae
terstica,



ETUDIES IN THE CONDENSATION OF AROMATIC ALDEHYDES
AND METHYL-ARYL KETONES*

Doxax
8/175 Arya hagar Kepar
Tho thess cansists of nine chapters m all.  In the Introduction the Ltera~
tore on chaleom has been reviewed.

In the courso of present investigations several hitherto unknown aryl
syryHrtones have been syntheshsed by the Qlasen Schmidt condensation of

28 dimett N

Y wth #—chl hl pchloro-benzaldehy
dul-tnhnL.nd;L.... or oh 1 hyl ether with
echloro- and pchloro-benzaldchydes 2 4-dimethyl-accto-

Pencoe with H-dimethyl benzaldchyde  4-methoxy-2 methylaccto-

Pheome with echlor-  p-chloro-benmldehydes  4-methoxy S-methyl-sceto-
Poenone  with  pchloro-benzakdehyde  3-methyl-6-methoxy-acetophenone
with pdmettylammo-bemraldehyde  4-aceto-diphenyl with  p-dimethyk

2 4 dhydroxy-b dehvd lehyde, wnitro-
hﬂmuthyde,z-.mﬂmmmd, s-veratnic, e-methoxy-
bernaldehydes, and lnaldchyde  3-acetyl ph hrene with echloro-

end, ' Wehvd, " h tdehed

ehydes  schloro-  m-chloro- ydo &
° s~toloal, m-tolual p-tolualdehydes
#-methory hory  pemethory-t 1dehvd il s-vanillm

m.;:uuhdmnum;nmmxrhdm:tmdmb‘mtmpmturu.
b 60°C, in three sty wming thres different condeming agents iz, potan-
o Ydronde, wodium hydronde, and sodium cthoxde.  Besider this the
e “‘mmﬁ?mm Tt has been found that by taking
In ccem (12 1 male) of stolchwometne  pro-

.‘nﬂm""hﬂ“ -..whnzﬂ:e"( n()d:lnouyiald.d:ydumto
1o o Of substituted berseyl-aleohol and substituted benzole acds according
- — I reachon abo mrereases. Thus & cotical study of the facton
the yicdd, with & vaew to determine the optimum conditions for tho

of theyy ben made. The methyl aryl ketones required in the synthaa
dmmhﬁmmcdbymmm Characierbation
l'h“!mllmbt:cnd.m:mlrytim1:urcpuu:iouol't.hcu2 4 dimitro-

—_— Flavanoaes have been synthemed by the acd momarma

e thorls subradttad to Agra Unbrerdty for th dagres of Doctor of Philosopy
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tion of appropnate arylstyryl ketones. These have been identified by te
characterstic colour which they develop when ther alechohe sohuton are e
duced with magneshrm and concentrated hydrochlone acd.

In this way more than two hundred compounds have been synthehed and
are bemg reported for the fint time.

The condensation of beta-aceto-naphthone (1 mok) with m-olmlie
hyde (2 moles) 10 presence of strong alkali leads to  tho formaton of Semctiy]
qenrylldene diacetonaphthone. The mechannm of the formation of the hatier
compound hes beea nuggested.  Effect of substitueats fn differeat positions =
benzaldehyde molecule and m methyl aryl ketono and the imfluence of te

condenung agents has been discumed

Aryl-hydrogr-styrl katsner—In the condensaton of hydroxy bensakdehyds
with methyl-aryl ketones m the presence of alkahi a nde reachon »r Canor
z2a10 5 reactiom, was found to take place specially at 60 G, aloag with the
formation of reain and aryl-hydroxy styryl ketoner, Optumum condidoet bae
been establohed for thewr syntheses to grve 2 maximum yueld of the

campound.

Aryl-mathoxy syl Letonss—1In general 1t was found that yd m “’"d;::
tions with methoxy benzaldehydes could be obtained in a much hxa’h:!"m]-
with the corresponding hydroxy-benzaldehyder. Acd bomerabon
methoxy-styryl ketones resulted 1n the formatson of the correspondmg Bavanast
in case of molecules baving hydroxy group adjacent to the carboay] o

Arplenthyl syl ketear—The Claben Schmidt condemtion of n;‘:?!‘;
aryl ketones with momeric tolualdehydes at 0 C, for half an hoar snd
at room temperature for 36 hours has proved advantageous over the 1 kctonts
tion affected at 60°C  becausc of mcreased yield of arykmethy Y S
and decreased resm formation, The somersatron of arylmcthy canonss
into their Oavanones has been found to proceed smoothly and the fbl e
have been obtamed i good yield In the compounds having hydrosy” B0
situated 1n ortho pomtion to the carbonyl group  the effects Of“rb“’lu d
1z reaction tume, temperature solvent, and the miluence of ratio on (¢}
of thaae compounds have been studied

of ther
Apl-kalogensubstuinted styryl kelomes—The relatively hlsh: e

d1 has been explained from the stand point of moderm e
P T o0
umlhelm:uofmdumrmdmﬂcﬁ'cds.on'ddwﬂ_‘ﬁ
aryl-halogen subsututed styryl ketones readily yleld thewr corresponding

nones. "
M‘
Aryl-utre ynl | tomes—The  condensation of nim—bﬂﬂl“i':)arm

the
methy] aryl ketones seems 1o take an abmormal couse. In
> rﬂu;..; the probabl mmormmbumouﬂmd

tro-k
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Thnrrntbaud'thencompmmdshawbccnmrrkduutb} uimg a specific
volume of the rolvent  employng a speatfic concentration of alkali as condens-
| logagent, 1 0°C. In this manner the resmification and the formation of other
ade reactions have been minimused.

Pipcochemcal stedies—(a) Thus section deals with  the mfra-red studres
m fifie stmilar Arykatyryldetones. The characteristics of carbonyl frequen
o1 have been decwed,

!
]

(b) During the Clarsen condersation of aromatie aldchydes wth methyl
] ketoosy, 1t was found that two clama of products arc formed dependmg
upon the expermental conditans.  The products in onc case are arylstyryl
Lcm“-'hﬂemolhcrasemdmprodumof&nnb:.xmn reactson 1L,
wbsttutel benzyl aleshols and substituted ackd

It appeared alo of valuc to carry out studscs on ronizaton constant of
::dmlndnnﬂlhnnd The data on tho subject arc seanty m hterature
the resuly are of mterert from the stand pomt of subsutuent effects.

The pK value for the wonmation of the carboxyl group have been deter
edoed pH metrfally at diferent temperatures. ‘The vanation of pR with
“peratore has been found to obey an equation of the type of Hamed and

h;::nm:: parameters of this equatwn the thermodynam ¢ functsons of

mmbm"mh&mmm entropy heat content and heat capa

o computed. The mfoence of the substitnents on the marmation

parent acads has been discussed mnd the appl cabil ty of the free energy

of mﬁ::‘:"l’ has been examined. The conuderation of the entropy

k h“”-'i'ﬂlh: iy dicated that no segnificant energy differences are mvolved
salveat and anson-solvent interactions.






ACTION OF DIAZOMETHANE AND OF
DIAZOMETHANES OY ACID QHLORIDES OF CARBOXYLIC ACIDS*

R. P Karooxt
Chemistry Department, Agre Collere Agre.

The preseat wock was taken up with an aim to synthesite diazoketones

ﬁ_:n rbaxyfic acd chlocid: Ining one of more ntes of reactivity towards

=d abmitted d } and to study with reference to
moberalar strocture, the type of changes which the above diazoketones nnder
&, wnder dfferent conditions Tike p nature of med and that of
the attacking reagents.

e mdﬂm&:hnudcznﬂxdinlhudnkmo(thetypem(muulnmg
20 group m the a-position with respect to the carbonyl group)
O R

1
R—G—CI:N,
e n
mtﬂndo(Robmmu\dBudlcy(j Chem. Soc., 1310, 1926) was
e the synthes of the following dixzoketones by the action of diszomethane

”“mmmmmwmmgmmuuormm

repp D acctopbenone (1 T, RmGyH,, R «H)  a-diazo-a « -diphenyh
beacoe UL R—diphenyl methyl, R =H) w-diaro-m-mtro-acctop
e &V L RemNOyGH = R=H) w-diszom-chioro-aceto-
e " ITIOI T R et

qu:gg:fo‘qﬂr R=H) a-<dmzoe-benxplacetone (VII I
(v T oo R =H) @-dnzo-w-methylo-methoxy  acetophenone

Phenoge

vy w‘g)l' Rex0-AcO-QHy R =Me) The dazoketena (IV) (V)
%d.d.;;‘d(lx) were prepared for the first time, A method for esti-
M%ﬂxmp inlh:dhznkdnnubyd:mm:pmmgthnnmtbﬂc}l
bare berg mfrogen evolved, has been deseribed.  The now diaroletones

Teageaty by estumaben of clements and the achon of cortain
o0 them (seo Later) "

In
%F_‘;H:m"‘i&‘ﬂq'l method (loc. cit) for the preparation of
2o bl o o dasomcthane (25 mols) 5 wed, per moleculo of an

v hydrogen chilondo cvolved. Thuws a moloculs of
197 1949 el Newman and Beal (] Am. Chem. Soc, 71, 1906-

" )_roaded this wastage of diazomethane by wmg tertry bascs ke

%‘“"“Mh&-maw of Philosopbry of the Agc

1 Py
*Tn—Checittey Departmeat, Kuruiohetra Usbrerdty Esralsh
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trethyl-amme to consume the hydrogen chloride evohved durng the reaction
They obtained diazoketones from aromatic acid chlorides in good yields bet
failed to obtam duzoketones with aliphatic and chlondes (contammg  -ydre-
gen atom) It b well known (Adkins and Thompson ] Am. Chem S,
71, 2242 1949) that acad chlorides also react with tertiary bases to form hibdke
addition products and when the amd chlorides wth a-hydrogen atom are
used deliydrohalogenation takes places (Staudmger Ann. 336, 51 41 161%
1623 1911) No mention has been made, of the behaviour of tertiary bees
with acid chlorides by Newman and Beal (loc. cit) It seems that they hawe
1gnored thrs axpect which n mportant mn the reaction. It bas beem fond
that the additon products react with diazomethane forming drroketonty
A probable mechanim for the role of tertiary bases, 1n the reaction, has been

It o well known that diazomethane fs not oaly susceptible to the acd
chlonde group but also reacts with a double bond  (Ammarclo Atd, Accd-
Linced, 14, 1T 285 1905) a phenolic group (Von Pechmaan  Bers n, 65
1895 51 31 501 1898) or & ca banyl group (Afeervem and othes, B
61, 1610 1928 14d 62, 999 1929)

Ths by treating acad chlorsder containing two stes of resctrety toear®!
duzomethane and substituted diazometbancs, it Js pomibis to affect exbet
one or both ntes wming duferent amounts of dirzomethune and Ofd“mﬁh::
resultmg m the formation of different diazoketoncr, With ths sum in 'm *
author attempted the action of different amowmty of diaz
dnazoethane on unsaturated phenolic and carbonyl ackd chlondes

Duazeketones from mnsatwrated aad chlomdes ‘

Cmnamoyl chlorde (1 mol) when treated wth different -m:’;;d
dizromethane (2 5 or 4 mols.) alwavs revalted in the formatron of am
4-phenyl 3-diazo-acetyl A-* pyrazo ne  and 1-diazoA-phenyl-3-buter=r
(X I R=C,H,~CH=CH R =H; The formation of (¥) # “”"’:bi
mﬂlgxﬁﬂlbuﬂxclcylddondcgwphmomm&ctpum e
action of daromethane than the double bond. It was found that dnm‘.m"h
behaved i a umilar way As characterimton of 4-phenyh3dis® HL
A~? pyrasoline could not be accomplished 30 the action of 4 molt
duzomethane or durocthane on afi-msaturated acld chlondes
further attempted

‘The followng new dazoketones with the exception of (X) """—"")‘F;?.’_
by the action of d hane and of dizzoethane (each 25 mols
unsaturated acxd chlondes.

3 buteno®

1 Dlazo-4-phenyl 3-butenone (X) 1-diazo-$-phenyl 3-brom?- s
(XI T R=QH,~CH=QBr, R =H) and l.dm‘amwcbm
butenone (A1 I RmGH,—OH=CH R =M¢) They were
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by the estimaton of clements and by the action of certaln  reagents on  them
{sco Iater)

Ducatricars from phewtic aad chlorides

It was foand that the action of diazomethane (25 or 4 mobs ) o salieyl
cidonde (1 mol.} resulos m the formation of a mixture of a~diaro-o-hydroxy
artophemone (XIII I Rexo-HO-G,H R =H) and a~dnzo-o-methoxy
tettophenone (VI)  scparable by 1 NaOH  solaton (Kapoor and Gupta,
JLCS, R, 776-778, 1961) The formation of a mixtare of (WIII) and (VI)
soggesty that the ecd chlonde group u more susceptible, towards diszomethane,
e the phenoli group.

The follwing new diazoketones with the exception of (VI) and (XVI)
were ryntheshed,

wDuazo-ohydroxpacctophenoae  (XIII)  w-dazo-o-methovy-aceto-
Pheoooe (VI)  w-duzo-phydroxy acetophenone (XIV I R =p-HO-G,H,
Rl ectophenone (XV I Remp-3eO-G,H,
R =H) edazomhydrory acetophenone (XVI 1 R=m-HO-C,H,
ReH)and wd cth ph (XVIT I Remm \[cO-GH,
RoH) Thes with the exception of (XVI and XVII) were characternsed
b"hflcmuofu:-txmrngmuundm()cchm)

Darstrimer from corbenyt acid chlerudes

n to be more susceptible towards the acd chloride
oop than the Wb"'ﬂﬂﬁp it nv pomible to obtam a dazoketone (usmyg
3 aimg ) in which the carbony! group remama meact,  With

i view the action of dlazomethane (25 mols) was earred out on
Iy formylchlocde when  dmzomethyhbenzoylketone  (XVIII L,
orGHCO- B ~H) was obtauned. Tt coukd not be punified and faled
.;‘:“P&ndt Entert Syntheals (Ber 68, 20+ 1933) However it gave
P # dinliro-pheny ] hydrazone when treated wath aqueons alcoholic  sul-

s solanon of 2 4 dmitrophenyl hydraznne.

dﬂ,;‘t:wd.mmhthcdhmk:muummbkmdmmgmulonm
Vnhwtddnmncxulynmﬂ-hobymatmckof.mgmt,hv
dxum‘"dn]whmhnmrcunmhkﬂnnd)cdhm}zmncindﬁ Tho
1812 g o mbilng elf by a vancty of reactions (Wolff, Ann. 394, 23
Saudmger Becker and Hirzel, Ber 49 1978 1916 Beadley and
5{2""“”“-19521 Chem. Boc. 1928, 1541 Scth and Deshapande, JI QLS 29 539-
foc, 71 Amdt and Eatert, e at. King and Miller J Am. Chem.
37363, 1949 Yates and Shapio | Am. Chiem Soc. 81 212
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studied on diszoketones already deseribed. These reagenty may be chaifid
In the followmg groups actording to the nature of the attacking reagent
a3 well as the rmdieal  produced by the elminatron of mitrogen —

(1) Reagents whick add 1o the sadicals produced by simizetion of mirages from Oe
dlazabstones

(8) Ao of brdregen halides on diazoketonss—Hydrogen chloride resch
with duzoketones forming chloromethyl ketones (XIX) (Wolff loc, cit
Kapoor Gupta and Gupta, Agra Univ Jonr Res, 10, 1-6 1961)

o R o R
R—-(!!—(!—N,+HGI—~—-—~;R—H—JJHCI+N,

& ()
(R'=H)
Chloromethylketones were prepared from dlazoketones (I1) (111) (IV)
(V) (VII) whils (X) and (XII) remained onaffected.
(b) Actom of phemol on disgeksiomes—This 13 & new resgent attrwptad
for the finst trne.  Tts action was carried out with the diarokztoncs, i two
ways as mder —

() Dinsoketones werc treated with molten phenol snd the mistee
heated on & fiame till the evolution of nltrogen ceased.  Acyl
cthers (XX) wcrcobm.h;cdbymﬁngdlemmmmmmwimNnOth-
tion followed by extraction with ether and evaparation of the sobvent.

(i) The actien of phenol was cacned out n presencs of copper povdr
when similar results were obtained at a lower tenmperaturc.

o R o R
R——,(.IJ—L':N.+C,H.OH—4R—&—AH—-O—-C.H.+N
0] xX)

(R'=H)
The above reaction was carried ont with drsoketones (1) (¥
V) (X) (XI) wnd (XVIIT) on
(9 Auudbuaumduﬂz&nm—ltwnfmmdlhﬂﬂ:‘o‘&
of molten benzore acd with diazoketones resulted in the formation
benzoy] derivative of tho corrcsponding hydrosymethyl ketones (XX1)

O R o R
R—E—&Nﬁc.H.COOH-—»R_uH_O—CO—O.HﬁM
@ oD

® =1
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This reaction was attempted on the diaroketones (11) (1) (TV) (V)
{X) =d (XVLT)

(@) Achom of altrepl cAlimde s diazek -Diazok on
with nitroeyl chiordde in dry benzene at 0°C gave mnitrosochloroketones
[XXII) {Scth and Deshapande, loc. at., Kapoor Gupta and Gupt, loc. cit.)

O R O R N=0
| Ll
R NO— ot 4N,
M

e Rt

(R =H)
Tk reaction wos carried out with diazoketones (IIf) (IV) (V) aad

) Reepaats whk add (o the redicals prodeced by clinmination of miropen from diazse
brtwes aftr wedergong Wolff Rearraupement (Ardi-Eistert Sythess)

Arodv-Ehtert Byntheats  (lot.  €it) was camied out to atabluh the
Moy of damioons (1) (V) (V) (VD) (VID) (VIED) (IX) (X)
&0 (an oam oav) (xv) (XVD) (XVIT and (XVID) but It was
Whmwm)mmmmmwnm

) Regats whick add 12 ths vedicals produced by elomonation of nitrogen from diace-
limes cad venltig addiven product endergomg evcliselion
mn‘::;,"i“zm.u;;m!mmkmdlthlom form the corrosponding 2
or atyl)<hiazoles (XXII and Milfer foc. cit. Kx
Copta and oo g (XXIIT) (hng poor

/5\\
9R  mn r—€ &g,
b dov, P
W G—BH—— s 4N4HO
(R(‘) ma Rt
" ~H e
mechankm bus been pat f Miller (loc. et
TR e
dicumed fn the thesa,

wmm'““mmmdedm\dmdmmm M (v) (V) asd






STUDIES ON THE STRUCTURE DEVELOPMENT INNERVATION
AKRD FHYLOGENY OF THE HEART AND ITS CONDUCTING
TISSUE IN BAT PIGEON AND RABBIT*

Preu CHARD Jam
Head of the Zoolegy Department, Bipn Behan Callege Fhanst,

Many of the early mvestigators (Willis 1616-64 and others) had held the
vew that the eardiac nerves are responsible for impube inltation and conduc
ton. Later mvestigators (Haller 1762 Engelmann 1875 78 94 '95 97
& 1903 Gaakell 1882, ”83 and 1900 MacVillam 1885 His Jr 1893 Txwara
1906 Keuh and Flack 1907 Lewn 1915 and many others) opposed ths coa-
epoa and brought forward sufficient evidence to show that the lmpubse ik
tathn aad cenducthon s the Inherent property of the heart muscle itself Re
ey a few anthors (Glomset & Blrge 1948) have denled the presence of any
fpecabized mmcular conduction system In the heart of birds and mammale,
The lovestgatons of the twenticth coatury (Keith & Flack 1907) bebeved that
the speclalined mpulse inibating and conductmg structures of the heart of

vertebrates are remanents of more extensive twsues of sumilar
natwre found in the heart of polkiothermal vertebeates while Davies & Franas
1946 bave beld the view that these structures  are ncomorphic in nature,
Acconding 0.8 yery lately advanced view (Prakash 1953 'S4 56 57 and 60
ngﬂmd."mlmmﬂcmmhnecmlwd&mnmdmfm
D‘?“Wlﬂnﬂnndmmnlhmdycnningforthnpmpmhth:hm
Lower vertehraes,

To compare the anture, development and phylogeny of the specialized
mmmﬂam&emmaﬂhcamdmgmmoﬂhc
huﬂ“‘q:pan:dc-mtulbcnmcthcbu, though a mammal, n adepted
Pologi ight and these observations have been compared with those of the
g Plgeon and rabhat, To undenstand the different aspect of the prob-

%hwhdmrmﬂlngnlﬁanm, the findmg of the prevom
m"ndymlnd' been dacumed in bght of the results obtained from the pre
nd mgprumt:dnmlntngntcdmn. The presnce of nerves
'bl:n-_: beart, particalarty m muscular conduction system,  has
of the "“’“‘nﬂdnafcwhvuﬂg:mhavepui-mdoumqu:cct

Heaxr

Tn the hoart of 195

wa o mm.bn.tm:bryunmdmmm.cmbrynufpngmnit

vk gl 37k, atrioventricular canal and venicle have started the

“he 1y 1 bulbos remains distnetly undivided. The right snuatral
mﬂ'h”‘l"“‘hepmnn]mchnuymdfmmdxnpmn

\wmmmmm.mmmm

it mbmiticd to Agra Unrensty for the degree of Doctar of Phllosopiry
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cmhions. This scptum breaks near the atnal wall where it fint appeared,
to form the foramen secundum and the scptum secundum which though app-
cars as a small outgrowth gradually elongates and hangy into the right atml
cavity as the development proceeds. It 1 histologically like the septum po-
mum. Thuos m the heart of 12 5 mm. embryo of bat both the foramma primzm
and secundum are present in between the two atrw. Tho arrangement b
suggestive of the fact that at very early stage of development the kft atnem
depends solely on the nght atriom for 1ts blood supply and the appearance of
foramen dum m the p of fc prmum provides e additenal
panage for the flow of blood to the left atnum. In the ruccceding stages of
development the foramen primum hecomes totally obliterated due to the direct
attachment of the septum primum with the atroventricular endocardal ezsh
sons and the foramen secondum remams the only pasmge of communwation
between the two atna,  This presumably takes place to keep the interatrial
balance a1 the left atum simultancowly start receiving pulmonary Bow
In the heart of emhryos the free end of the septum primum at the forames
ovale Is bent towards the left atrium and the opening of the pasteaval b placed
near the foramen ovale. Such an arrangement clearly shows that a m3hr
part of the blood poured by the posteaval wnto the right atrium would be seat
drrectly imnto the left atrmm through the foramen ovale.

In both bat and pigeon the right atnoventricular valve dcvdnpln:
almilar lines and gradually becomes highly muscular Ths presence of
# hughly develnpod valvo b the heart of bat may bo correlated with b friog
habit like birds,
Caxpucrnee Tswoe

All the conducting structures are distinct n the heart of adalts Lhogﬁi
they appear at different stages of development n dufferent ankmalt The e
erentmbion of rpectalized trwue commences in bat at 125 mm-, lﬂP‘E"“"‘
mm., and in rabbit at 45 mm. The slauatral pode » the ﬁmm:::nd
the conductmg syttem to appear in tho heart of these ammah. In ek
rabbit the atdoventncular bundle appears after the sinuatnal n‘-;‘:ﬁ‘! ode
foliowed by the atroventricular node, however i pigeon the sin
1 followed by atrioventricular node and atroventnculas bundle which appt
simultancomnly
leuous and sttt

The snuatrial node appears and becomes quite a coasp ekt atr I

structure before the almorption of the smus venoun nto the s
is apparent that the node develops independent of the ,cd.,m‘;l; the
venosus. The duposition of the node may be cocrelated with [ﬂdﬂ‘i‘c"“
of the ynus veaoeus, my the node first appears dorsal to the sinta o
bat gradually moves into the dorso-cranial wall of the right lmw:hc dori
the sinuatnal opening and the base of the mteratrial scptum "lw e
ment proceeds and the sinus venosus becomes gradually -hsodg s
amjum. In the heart of adult bat, pigeon and rabbst where e e ol‘t

is absent, this node was found to be present invariably near
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ntrmltpnnnmnnh'hcupmmo(mpcrmvmnmva. Coustitirent
fixcs of the fnmirial node ase continnom with the atral mmculature, Sina
atral pode B & compact mam of seregularly anastornosed strands which appear
uPuhu}oﬁhu\d&prumnmznucbphccdwmﬂn\hz clear cytoplasm.
Numerom spherical and closely placed tramparent granules arc shandsatly
prosent m the node, The myofibrillac of tho nodal fibres m the ceatre are
:pn:tmdmgﬂaﬂyphmdbutmmncmmcdnmfchc periphery The
dispemtion of smuatrial nods showa that the mmpubes from the umuamal node
would be conducted to the nght atmm directly  However i the heart of
paoon the node 1s connected directly through the Purkinje fibret with the
h:cnu-hlnqmm:unnmh;ndlnd}d\mmmnlvnheou\hcm!u Such
“ltmmtmylmtfmtbtquﬁﬂmnmmof\hewumm
stimafos from smuatrial node to the atna m the fuster beatiog avan heart,

The late appearance of amoventdcular node in the hrart of crabeyas
of bat and rablt may be cocrelated to comparatvely slower rato of heast beat
u the presence of atrioventricular node woukl canse the unnecemacy agioven-
theabar pame, In the heart of embryos of pigean the heart beat b presum
ably faster a3 fuch tho prosence of an atnoventncular node B epentil to canse
the mectrry atrioventrieular pame, so that the ventricle get enough tme for
apanton and recerving the blood {rom the atna. Int the heart of pigeon
the atrioventricalar node 1 comparatively pootly developed and ill  defincd
than that of bat and rablat, both in the developmental stages and m the adult
As the devclop P ds the atmoventncalar noade in the heart of pigeon
becores gradually b disonct and in the adult it 8 poorly defined. In cate
ofbat and rabhut it is vice verts and in adolt thes node b quite 8 daumct struc-
tue. Tn the heart of rabbit th node s comparstrvely more developed and
:’:‘“h-nﬂmolm The gradmally reduction sa sze and differennation
ol atrioventmicular node In the heart of pigton may be correlated with fast

of beart beat. The atroventriculsr mods m ths anmal  bewg poorly
:':?‘d‘mlﬂumclmdd-ym transoutimg the wimal wave of contracton

ventncler, In bat and rabbit thrs node being well drveloped voukd
"%W&mmummmmmmm undle
M&nmrypzmcmquimdbyﬂnvmmﬂﬂmgct ready to receve
fom the atria, Bat, a mammal adapted for active flixght neods com-
Z‘Mwmﬁmmmwnnbbm To mest
requirement the atnioventricglar node in the animal » Jen developed than
Tabint, bence would came Jeas delay m the transmimwon of the fmpubic to the
:(mmwwbmdk. In this feature the heart of bat 1 more near to that
d&{mmmlmmmhrnodoncmmummﬂmuymmdmmw
de. A podst septum and dhtally with those of the atriovEatracular tun
= adaly actery traversey the atrioventrcular node n the heart of exbryos
Pigeon.

iy, 51t atrioventricolas Bundle s bren ofacrved m al the sl
of e 6 the beart of bat several fine branches ars guven off from the bao
Mrioventricular bandle. Tho right lunb sabdivided mio two brasches
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one of which enters the bas of the nght atrloventricalar vafve while other
dercends along the right border of the interventrrcular septum. Somilarly the
Jeft branch also gves off a branch to the left atrioventricular vabve ad
then continues dows Into the interventricular septum of its own side. I plgon
the ditribution of the atnoventrcular bundle and 1ts branches b the ame &
m bat. However in rabhut & different counse of the bundle and Hs brancha
b observed. In ths anumal the right branch immedistely after Its angm from
the main bundle divides mto a thinner and & thicker branch, The thuser
brench goes into the nght atrioventricular valve and the thicker radutes by
#everal branches into the muddle portion of the interventricular septum. The kft
branch however has the same course and distribution as 1o bat and rabbet,
The extensive distribution of the right bundic branch i the nght atroseuin-
cular valve and the nght aide of the interventricular septum m the heart of bat
and pigeen 1 & unique feature bitherto not observed.  Such sn armangement
may be corrclated with the functional requirements of the beart of  thee
anomals presumshly due to the rapid rate of heart beat.  Regarding the coe-
ductmg tinuc, the heart of bat 1 more closcly related to the pigeon. The i
bundle beanch develops before the right mn the heart of embeyos. This sy
be co-related to the subscquent greater functional Importance of the it v
tricle.

Purkinje fibres were observed In the conducting timues at quite aa early
stage of development. Theso fibres develop m situ and form the Integral oo
of the specalized cond n-gumuwdhcnccmmnﬂndhzhh';:
tion. Direct tracts of speclized tusue (Purkingo fibees) are abacnt I
Beart of mammals (bat and rabbit) but in hird (pigeon) -condnnﬂ'r;
of Purkinfe fibres was observed to  extend from the suatoal node @
Interatelal septam and onwards to the atroventricular node akag the gt
margin of the fnteratrial septum.

IrnxenvaTION
The eardfac nerve nupply 1 both from  the sympathetic and the parye
pathetic P of the ic nervous The syrpatx

nerve supply to the heart, on esther nde, lx[romwpa'brw'ﬁnp'w
cardmc nerve, mxddkcﬂwcdtymp:thalcardhcnmlﬂdmwmm'
sympathetre cardusc nerve  In bat and rabbut the thoracic candac ok
arse from first to fourth thoraac sympathetic ganglis, \dmwinmw
origin b Lmnited only to first and second.  The m‘f::m
21 from the vagi which give off branchas both In the neck and the ot
thetic contribution m from the supenor rmcldlt:l'ﬂd'ﬂ_""-"‘“dmch'mtt
of vagal cardiac nerves on either side.  In b:tundplxmnﬂf-hb“mc
Wmmkuofmﬁhmcnunrhh‘gfmzhewgmbunnnb m‘ﬂ:d‘i:
pwphnmbnndmofngmwhnlemiddlamdhfwbzhcﬁcdm
Th:ncrvudesomdmgimothcburtrromthcﬂp:tudmc oo of 5
cardiac plexus, supply the corresponding portrons of the hﬂﬂ-'w’“w
mﬂbfdfrom{hcurdhcplcxmmm-pplmdrothclﬂ}“m
vmd:wbﬂethcommdmtomehmilhﬂg
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of therr side,  Om the surface of the heart theac nerve fibres form a right and
kft coronary piknn around the coronary vemels of their side. From thoe
plexmse, coronary nerve brunch and ramify 1n the subepicardnl trmue of the
heart. A few extrinsic eardiac guogha are present mo relation to  supenor
sad mberior yemaava, aortic and pulmenary arches and dorsal atrmal wall
The intrmuc cardiae gangha were located In the subeprcardial and myocardial
tmoe of the heart.  The largest intrinsic ganglion is present at the atmoven
tricufar salcus.  Both the dark stamed and the pale stained gangha are ds-
tinctly prosent.  The majority of nerve cells m these gangha are bipolar  a
for unipolar while the multipolar cells are less The cells met within
the cardizc ganglia are of one type oaly t.e large round or oval with consuder
able amount of granular cytoplasm.

The Ieft atrrum b comparatively poorly innervated.  Many nerve fibres
are present in the wall of the nght atriom at the sukeus termmalis, smuatnal
oftnmg and abo extend mto the snuatrml valres.  The dorsal surface of the
#m 5 more profisely innervated than therr ventral surface. In the embryo
ur]’l“fcwncrﬂ:glngﬁnlreprcu:ntout.bzdozulupm(oft.h:pcrn:rd}mn_
Iﬂﬂrhl&u:n]leptumlhegxngiuandnh:ncrmmprmtuiummo-
domal end, embedded fn it muscle bundle and mear 13 caudal end. A
fugiion 5 proent burned between the nght lateral atrml and ventmcular
;T“mdmmhﬂmbcndou:dnlmgmm-hcm. A wque feature, 10
mnwﬁnmemanmmmmmmm the right

tmoventricular valves, In bat and rabbit the ganglia and the nerves
"‘F"Uﬂuﬂwbuuonhacvﬂmwhﬂch:pxgmnﬁnenmﬁh—uue traced
:’;Emthzmhunmoflhucuhu. Nerve fibres arc ako praent at the
the scmilinar valves of the pulmonary arch, Bes des the gubcpreardal
l;:ng.‘.'““mﬂ!,ﬂlcvtnmr.!ulmllnmpph:dbynuveﬁbruduca:dmg&nm
m&hﬂf&emmsukmlndbymmmnmmnnmgm
It plgeon specully at the interventocular scptum towards 3 cransalude.
rabls the e ventrickes are comparatively nichly mnervated than bat while m
mm\tﬂh‘nxhrmm-pplynpoar Several fine nerves and molated
mdthm:mwuth:pznmunbnnmlcpu It o noteworthy that
el Th “rmlhnhf\mdﬂmlmhndﬂympplwdbymglnmd nerve
nerve fibres becomes gradually thin and end abruptly
m“mdtmmuunh:thurnppamhmctan only after the
m'mf""‘h"lpmmd. In bat the conducting tiwue appears at 12 5
M&mﬂ::mudmuutsomm_ In pigeon conductmg trmuc at 20 mm.
sope, Ahrg: mm. and in rabbit both thess structures appear at 45 mm
mnndlh‘::ﬂ&lmkmtmhlyh‘mﬂnm the alnuatnal node. The
"“bﬂnufbu trmui[mmp.n;lnmdmﬁlxupmmt.rmmdt. In
'nhm&m;ﬂhmﬂhﬂtcdhmlboﬁmndmthemtchm
50 domg e 11 node, A number of nerve fibres and a fow ganglia were
ln';z llﬂoﬂ:n‘ﬂcuhrnodcncuﬂ:cunddputafdwmtcﬂtnﬂ
wih e hnrtor-dulttmnfcwﬁncnuwﬁh-ummlmumlng
Ebxes of the atrfoveatricalar node. Thus nod and
& 1n prgron
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o devaud of any nerve clement withn - In bat and rabbit no nerve cell it provext
in relation to the atnoventrcular bundke, however m pigeon a fow pave el
are scen m relation to the atroventricular bundle. Many nerve files are
present withm the atdoventncular bundle.  Several nerves are seen rurmag
along nde the amoventrcular bundle and its branches.  After a short drstince
they leave the bundle to pas into the myocardium of the iteratrial septom.

On the basss of the presence of multipolar unipolar and bepolar gangliome
cells m the heart of these animaly and as the carde ganglis are mamly concerned
with the nerve supply cither afferent or efferent to the cardbae muscl, it »
suggested that the atria and the veatnicles are mnervated from both the fmpa-
thetic and tho parasympathctic sourcet.

Myoamag Verszs NEUROGENG

Regariding the myogenic and neurogenic theones of cardlac condocoon
facts have been presented on the morphological grounds, In faveur of both
these theodics. Tt w put forth that the conduction system of the hesrt of
these anmuls i formed of both the muscular and pervow  clements. The
nerves and ganglus are absent m the heart at early stages of development whest
at 1 the muscle fibre alone that forms the conducting system. Its sogyeted
manUmmmmnmwmdmmuwwuﬁﬁhmuwmﬁdmﬂmﬂ
these structures function under the control of the nervous clanents. T
pathway for the conduction of the cardiac stimulis of contrachon B8 formed
of muscle fibres akinc and nerves and ganglia control the actmines of the peca
lmed structures.

Thuemndundn(mctwur}ghtfmmmarprmdhlmmw
gically different from the other myocardial fibees, The condocting stroctor
of the heart of birds and mammals ue,:hudun:.mtncomorph:cinnam

Evidences have presented in support of the vitw that the impals Raat=g
and conducang structures m hirds and mammal arc further spepalipboss
of the structures already present m the heart of Jower vertcbeate.
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UTILISATION OF HYBRID VIGOUR IN GASTOR RIGINUS
COMALUXNIS LINN *

N N Dmmrr}
Suctiom of the Ecomords Betanist (Otlsseds) to the Gort of UP Kepmr

Castor ol b sn Impoctant raw matenal for indoatry and b abo exported
fxr earamy foregn exchange,  The production of castor ofl In our country bs
banficapped dus to Jow yields of castor  The present study was taken up to
wiilas hybrd vigowr for obtaming higher ylelds of castor seed.  The followmg
ety were med 10 the etudy beeause of thar superior agrononue characters —
'1'3T4'I‘3In.d4202R[0ﬁcantmrPrlduh HQ 6 from Andhra Pradesh,
THVII.:dZﬁ'uthd:uShL:,HHﬁum}\hhnmhut, Cimarram, US
H and Baker from USA and RUS 1 and 2 from US.S.R.

! Duing the course of the study observations were recorded on 16

characters on 15 FI hybrids. The hyhrlds duplayed varmations

&“nlhtmnvﬂuaﬁrﬂ:cpzrmuinbo!hdmduecﬂnm. A rummary of the
Wmtoo b grren below —

Number of hybnds | Number of hybrds
Gharater showing value more | showmg valuc lem
than parental mean | than parental moan
L Helght
8 Number of nodey 9 6
6 8
& Dumeter of ey 8 7
Aumber of branches per
: e ! :
- Dumeter of legyey 11 4
L D‘F’Wﬂrtdﬁnﬂcwu-hg 6 7
& omber of racemes per phant 5 9
D“:Imdnu:mulxr
3 fomber of ‘ 7 's
3 gttt :
X, u?“'mlmrla:mc 9 6
v Bmdtm“{ frurting 11 4
™ Itnmh:‘gf;ﬁl 7 8
T Welght of 100 ety H 1

L&
&’bﬂ'ﬂmhmhy\mdmm:dycq\nlmdxmanm
o Farenty, the hybrids have not boen counterl. Therefore the sum
~—¥u ﬁ:“:mhxhthemlmmdounm-ddupmlsmdlm
t Presens anmmmumwhmmd Doctrx of Philowply
%‘:‘—MMM)NMU.P,FM
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2. Totlloormhﬁombctwmnudnntcdyidd,obsuvcdyddmdh
morphologleal charcters were worked out. Srgnificant valee for corehtom
Oodﬂdcntwuobscrvndinrupcctufnumbaofcqxulapaphm.hmlhq&
of inflorescence per plant and the hreadth of the seed.

Tho values for correlation coefiickent between yiold and (B Nember of
racemes per plant, (i1) length of the main raceme (11} weight of 100 seeds ed
(iv) number of capsules per main raceme were -30 0+26, 029 and 0-35 rope
tively

Correlation coefficients were also wocked out on the bash of obeerved
yield  The value for ' was mgmificant In respect of total nomber of cipnls
per plant and total length of inflorescence per plant. A study of partlal sed
multiple correlation cocfficients revealed that number of capsules per plaat wat
tho only relisble charscter which was strengly correlated with yreid Deasty
of frmting as indicated by number of capsule per centuneter kength of racest
and weight of 100 sceds dud not tun out to be significantly correlated with yleid

3 Eu'berlmdyhldlhowndnnhehdghtoftheauorphnﬂmw
amociated with yield.  But the rate of merease In the haght of the shoot a3
diameter of the leaf were found to be poaitively and  significantly asocaed
with yleld,

4 Studses on foral hiology revealed that opeaing of flowen, pollination
lnddcvdopm:utofﬁmupmcccdodnom.ﬂymnﬂdthfghwmﬂnﬂr";’
thus Indicating that no bottlenecks existed In frult set and development &3
s floral biology was concerned

5 Gmphmﬁunmﬁumtmmmchnwmuymﬂm*::
He USA. USSR, Nigens, Australia and New Zealand was tesied
ductson of hybrd castor sced.

The mbreds walated from T3 T4 T9 4414 4202 RG, HG5and TV
2 turned out to be good combiners and some of the hybrids g-wm‘/;;“’j
ing yrelds. TIXT4 TMVZXT$ TMV2xT4 TIXRUS /-3, T9X
T4 x HCS gave 4042, 4422, 4070 4634 mmdlfaxsxgsctdﬁdﬂl’“x“w““‘
The average yreld of castor soed m India duning 196162 was 22 o
6. Inhmhpun:nh;gmongpmﬂhwundmcynmw"d“’m'
to utilning them n commeraal hybed sced production. It was O s
some inbreds segregated n 3 | rano (monoctow  putillats) nd-
that the inhentance was monogenic. In others 9 7 ratio was @
ctng interaction of complimentary genes.
S AB LG Mol €O =

Seven prstillate inbreds 4414 RU!
P ! [24 tested for comblomg ALK vt

tlons from RUS 1/A, HC 6 and HQ 5 were
hybnd 14811 XTMV 2 mmndouttnbclhch:ghuty{cﬂusmdwﬂ v
Kg sced per hectare.  The second best was RUS 1/VAXT yreiding
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Kg seed per bhectare,  The hybrnds where Ec 14811 or RUS 1/A was one of
(be parents generally proved to be better yiclders The other promiving hybnds
were RUS I/ABXT# L 14811 X Gimarron, CO-1xT+ and HQOS x 5904

7 The testy for comboaog ability of inbreds and yrelding ability of the
Eybrids revealed that high ylelding hybrids can be produced from the mbred
Eoa abready avallable. In actumal trials about half a dozen hybeids produeed
mcdnnmunxcdpcrwewhkhhtumtyhmdwmg:yﬂd of
ﬁcmﬂynﬂnhmttmﬂmd:nmﬂgcynldofU(merd&h

B Hybod seed was produced by following nataral crossing block method
&2 3bich 7 momocrios lines were wmed as secd parents.  The method was fomnd
Whmbkhmmdﬂhybndwedpmducﬁonford:cme Salbse-
mﬁywﬁmmknm—ﬂcﬂnumnnﬂahlcdwyum!dbcmcdforﬂxm

8. Two Ena have been bolated from EQ 14811 and EQ 13334 which fail
© %t frult and peoduce seed when sclfed. These are probably male sterile.
This amaits confirmation and further studics.

lo. Procedure to prodoce hybrid seed by wiing monoeclous as well as pis-

mhbﬂh:nm The seed was produced under fleld conditions by
oing the recormmended methods,

ey Potlate plants were noticed fn & number of Fl hybrids. Utilimtion
hﬁ“%hmmﬁmmmmmm Some
lus]"’“‘“hﬂ cy of occurrence was moro than 20 per cent  are
IAX3432 (22 per ceat) 4414 % T4 (26 per cont) 4202 RJOXRUS 1/A

Pt eat) RUB 1/A-AXTS (37 per ernt) RUS 1/A-AXEG 14811 (55 per

ot} and HOG % HOS (55
P cmt)  In s number of other hybnds pistillate
PO vt b than 20 per cent,

&ml‘i—gmﬂhﬂtddmkdmddmmndw{ﬂ:lmmﬂﬂmﬁng
dmlbiﬂtytopfudmxmoﬂ. As ofl is the most mportant pro-
Iybeids T ¢ Plant it was thonght proper to amers this aspect a3 well. The
Mnm;gmmn,ncwn 4202 R/OXRUB 1/A, RUS 1/A XT9 TOXTS
D By g penced higher ofl content than erther of the parent hybrids
%‘thc);m HC6 x4414 and T3XUS 74 had intermediate oll
‘hhtrutﬂz XRUS‘Z,TSxT4:ndHlSA,IAxT3:twu lower than
.
&hﬁh“hﬂbmmmmdmﬂmmofonpummmfam
hﬂ:‘mlcd ﬂlhuhyh-ld:ormpu'lurlhm. Total seed yleld or oil
d::d_ e not considered to be reliable to indicate the value of

In the
Tix "E‘;ndr RUS 1/Ax4202 R0 had 536 per cent oll, while

bybeld 8 per cent, and HOSXTS bad 537 per cemt. Tho
slIAxmmmmnﬂdutdmbndnmnmimbhuu pro-
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duced 2725 Kg ol per hectare The others which had higher ofl contet
the seeds produced only 1804 and 2206 Kgfhee respectively

14 Deluscence of capsules and the thelling percentage were foued i be
anocmted. The vancties which show delayed dehiscence akn have bwa
shellmg per cent. The vanety T4 which ressty shattermg m the fickd had 63
shelling percentage and T9 which rants shatterng to a greater exirat e
shelling percentage was 61 6 Contrary to the above T3 has a tendency towarh
shattemg 1n the fidd and i shellng pereentage was observed o be
647 The vansty Cimarron which thatters to a greater extent than T3 b
shellmg percentage was higher than that of T3 It was 70 In the bybd
figures for shelling percentage tended to be in between the valocs foc pareats,
but in three hiybreds where 4202 R/C was the pntillate parent the shelling per
centage In the hybnid was higher than the shelling percentege of exther of the
parents. It has been suggested that the dehbscence of the capsake shoald be s
that it may permit one picking or cven mechanical pickmg If the frulny bave
& tendency for delayed dehncence both these objectves are falilled.  Side by
sule the shelling percentage should also be high.

15 Dwarf internode hybnds—US 74 a dwarf yancty was tesied wik
parents having normal internode length such as T3 and T4 The bybeds
which were of mtermedite height were not infenor to T3 or T4 in eid
Thus aspect needs further investigation since from the above studics no e
stons can be drawn.

16 Observaum:mrumrdndmthuradncdmﬂfﬁddhnm
bybnds me RUS I/AxT4 TMVIxT3 CimaroaxT4 RUS ‘“T:
xT® RUS 1/ATIIx4202 R/C, HC6x4202 R/C sad HcﬁxT-Ldkh
Fl-ndmgmums\mgmwnudcbyddcmmobsuvamnﬂﬁ‘]“n
was not replhcated. The reduction 1 yiekd was found to vary betwee
82 per cent

ooy
17 Thccﬂ'cdofmlha\mmdmdmmlﬂd‘bcwbmufudﬂm
formed after pollmation. The secds vared in size when diferent varkd wit
l:::»cdm:tdlﬂ'trcl:nlrn,t:t:z:.:u::e-.u:\cmv.hl:n.v:nnej:'h-llt-5""‘*“‘“"‘11'31’D
tho typo of the pollen used. e
18, Inthemmwlmgparcnnwlﬂlfpmymdmn s frots

capsula of the hybnds doplaved intcrmediate pmynas.
o the ry bt
19 Crosset involving early and delayed dehsang |
g lly had ntermed 1eh
ot (Oitseed?)

The study was conducted 1n the Section of the Ecopomsc Botan! Ranpord-
to Government of Uttar Pradesh, Government Rescarch Famm

The financial anstance obtamed from Indian Offsceds Camm‘“tc; {Lood)
acknowledged. Warm thanks are doe to Dr &Shrsh.‘ﬁs“m’pwmd
and Dr G N Puthak, 3L Sc, Ph. D (London for providiog

facilines for work duning the course of the study



STUDIES ON THE OCCURRENCE OF LEFTOSPIRAL INFECTIONS
IN DOMESTIQ ANTMALS AND RODENTS

KatLasn Patt Dwivenrt
D.pariment of Paikology & Bactmology
U P Callege of Vet Sa. & A H., Vathurs

The present stmdy has been undertaken to determme the extent of bepto-
spral miection In Nerthern Indfa particularly Mathura  Agma region by means
o celtral, serological and hbstopathologreal studics of the domestic animals and
rodenty of the area,

Materiaby from 137 kdneys and 5 Lvers from raty, 7 dneys and 7 livers
from Jazmdiced buffalo carcases and 1 kndney and 1 liver from a dead goat of
t rpected flock were procesed In different media  Isolation techniqoes
Wtﬁﬂotcdmdnfmﬂldvocncdby“midﬂcdt}lommﬂhmhﬂm
(1956)  Four leuid and 2 sembsolid media were emploved namely  modified
Vﬂ'urr‘lmedmm,ﬁuﬂhor‘lmrdhnn,smmmmcdhm.ﬂnd}crlbmd:
mefiom, Fletchers 2gar medmm and  Dlngen modificatsn of Noguchi®s
molun. \oly pooled rabbat serum was wsed for the enrkchment of the
i, bt borse and sheep sera were alio weed when rabbit sermm was not
avihible, The culture tabes were menbated at 37°C for 4 to 3 days and later
L room tempernture ranging from 25-30 C. From the fourth day onward
:’Emlmuumcmﬁm:d penodically at mterval of 3 to 5 days upto

d‘T""L't""ﬂmm\«zwnht:ixhchrcm::nn:thodorHx\gc}‘antznnmcthod-
cﬂm’“mlhommmtdnndcrphue contrast microscope whenever

Young guinea pigy were wed for propagation and bolatson of the organkms
E“mm*nmmlm -.-.dz7mpuf:d urme samples from a flock of
ol od goats in whach & few abortioms had earfier been observed.  Suspee
mmuhmﬁnc\ﬂztcd Intraperitoncally and obscrvations foc 3 weeks
hd‘ngh:m"‘mfrmpmtmnnﬂ:u trse ofemperature, Jom of appenite,
B the aod Jumdice,  Gulnea pigs were abo wed as Live filter system

purification of spected and contammated cultures.

A tota]
ptoepaay number of 1779 sera amples were screened for the peesenes of

2atibodies, whach include 285 sera le from from
bonmy g samp bufflaloss, 8
gy, 13 > doukers, 595 from goats, 493 from sheep 57 from pigs 193 from
mm:l"mﬂuuﬂafmmd\m M pic plate aggl tests
%m"“‘m thee sora samples against 5 Leptospra pool antigens
mwm%hhmﬂm Michigan, U 8. A Thee pool
T Cntaming e followung indrdnal antegens.
CULY g, gt B sibuatied ko partal fulblmet of tho requiremeats fo e ward
%_dq"hwdhAmwadw(lm
EMTNWOMWmeJWW
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Pool 1 L. badlem L. comcols L. tcterchaemorrhasioe
Pool 2 L. balarese L. grippelyphess L. pyropesss
Pool 3 L. extreoalis L. pomoxe L. mgrov

Pool 4 L australy L. kyos L. womgesrgia (LT 117)

L. Krewasler pool L. bemattos and L biflccs.
A few control antisera were also fmparted for the comparson of the et

Histopathological studses were carnied out an the kideeys of 3 baffakeess,
1 goat, 4 dogs, 10 rats and Iivers of 2 buffaloes and 1 goat. Dobell s modifiatoa
Mmmﬂmwﬂmmhﬁdmhmgwudmhmhgm
turue materaly

Attempts for cultural holaton gave negatrve ronlts and not 8 gk
sram of Leptorpma could be molated. Isolation attempts throogh gt
pigipmgcoftbcwnummltcdaﬂmmmdmpcct:dm'hemnphnhuiﬂ
pot reveal any postve result. Sumilarly hrtopathologecal stmdies conocted
on the tmue materials faled to demonstrate Leptospira b tisue scetiont.

Sern ples wero d for the p of Ieptospiral antibodiet
turned to be negatrve. Afmvdmx.bd’u]mmnplufrmrlnwhldzmh
warded to Leptwspiasprosn Referenco Laboratory Loadon, were reported
be negative cven at a titre of 1/5

Thvxnmnimpllatmminthcrprudofdrdmhwbccndbmﬁd
alongwith the reported reglonal and seasons! vanabons.




STUDIES ON THE OCOURRENCE OF SALMONELLAE
FROM VARIOUS SOURQGES

Surprr k. Darrat
Depariment of Pathology & Bacterwlsgy
UPColige fled Sa & A H Makara

An tovestrgntion was undertaken to find out the occurrence of comman
uwcﬂnnm&lumeﬂa:uo—typa&umvammmmdwmniyiucpide
mnbgi:llnipnhhchnhhlmpomnce

Facaal mmples of 118 apparently healthy men 308 pigs, 20 fowls, 50
Hm.zf)dnch,47dogl,4lum:huqd29nbbunlongwuh 171 sewage,
5hn=lnd4ﬁ:hum.ln.u:plu were screened for the prosence of salmonellne,
Bendes thex, heart blood and tntemal organs of 208 dend chickens and 14 dead
nbhin were erammed for evidence of mfecton

'ﬂlmmhnadcn;ofhuﬂ:unnnlmod:ﬁadmlhmtcbmthncnn-
chmont, brillunt green agar s selectne and modified AacConkey agar a1
milnddlﬂ'amﬂdmcdnwmmedthrmghoutth:mdyn@tfor
v odd tmples for winch mlentte broth and desaxycholato cirate agar and

2gar were employed The molated cultures were prelim-
ﬁﬁmﬁﬁcdhy%mtums-o.mmmmgmmmﬂc
thage and confirmed by blochemical testr. Both “O and H™ ant-
f"‘fmuwmnmmmddx resnlts were confirmed by Dr Joan Taylor

Out of 1035 L 96 salmonell 2
srauns,

bl types meloding & now one, Scmmelle golal wers molated from the

&h“"‘m Tbcﬁ-nqumcyunddm’butionofth:rmtypumnfaﬂm

M“'hu(ﬁ)ﬁmn;ias.ngmumdumn § banlly (5) from fowl, sewage

ol § gomnen (1) from sevage S gue (2) from man § ook
g)mhi‘::;ﬂ;lndhmlthynbh}u S lenstag (1) from sewage S iomdoa (1)

wgl‘:)fmmpigs § rmuamerta (2) from wwage § poatype
Hwnge posxa (1) from pig § sewmipaxl (1) from sewage §
%E““Tmfmmpip,dwmmmmsw(w)ﬁmpmdud
mdu:ﬂmemm S tel-hachomer (1) from man § bphormroe (4) from
hdm“bdﬂudmdnbhnmdmng:smumh(mmmm
Py *od sevage S nckmosd (3) from pigs and sowage S texsesser (1)
Deal nd new type Setwowlle pobel (1) from pigs.

Tida by
h‘_:ﬁ‘:}mﬂdmm baitted I parthl fulfiknet of the requacments for the
1 Frow 3. ta Bacuriology of the Agra Uhersiry (1903)
ety M0t Proferscn of 1, logy D o & Xypoxe
College of Vety Science  Punjab Agricultural Unher ity Himar
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S gemmary § pre S hessoret S Lowarg and § emntazsens are recordd fr
the first tme m Inda.  The new  specres named as Salmsredls pobal was -
covered from an apparently healthy prg  Its antigenic strocture 5 1,514 —
and has been placed m subgenus 1 on brochemcal behaviour

The phage typmng of wolated strams of Salmsaclls fphwmmra revealad,
2 belongmg to phage type In, 1 to phago type IT and § was uotypable. Bk
phage types 1+, Ia and II arc reported for the fint tme in the comntry

The vanous mmplications of these findmgs from epdemmiogical and pabls
health pomt of vicw are discmed and the neeexaty of carrpng oat furtker
work particalarly on the new serotype, S. gelal o strewed.



STUDIES O\ THE PITUITARY GLAND I BARBUS TOR
(TOR TOR)*
Browax Praxasn Rart
Letoer w Zoology Tho D § B Gorerrment Cellege Aen Tel

For the present stedy of the gonads and pitnitary gland, Barbar tor was
chowen. Tha fish is one of the major carps of Indin freshewaters. It belongs
® Emily Cyprmndae, order Cyprniformes  The speuncns were collected
frum Bidmta] ke sitiated in the Himalsyas at a heght of 4200 feet above sca
Jevel,

The pitmtary glands wers fixed i mercunc formaldehyde and Boomns
fd whuch gave the best results.  Stawln~ was done with Dawson and Fred
o, perodic acd-Schuff, aldehyde fuchun and chrome alum haematoxyln

The goads were fired m various fxatives, but the best resulty were
Mhhmxﬂmnemmplo)ﬁmﬂeﬂmhlmmhmw
E‘Mﬂtfhﬂ) Ehrich s, Delafield s and Harrs  haematoxylm. Eowm
= oz G owere wied a3 eounter stams, Azan technique has also been
wilied x ovancy. Chemucal natare of yolk vendle was tated wth pertodic
m@mkdmiqur_

The penitary gland, which L in the myodome, 13 2 kg ovoed structure
:f‘::thcvmmndeumnbnmumchedmmeinnmwumbym

m&.“‘hi:hcnmd:eghndrmmmpmwuh(mudukpto-hmc

tpe) Thcshndhumlcdh:mchnmnncrth:nmanlcnormd Liex poste-
"y 2 poenor end anteronty

Tologeally four regions aro distngulibed m the pinaitary gland ()
o comntimg of nerve fibres and glncells the Y
%m“mmchm aswocation with blood aapillarees and
Wﬂ“‘h‘m intermedia (meta-adenohypophysn) nuggesting some
by, between them (i) Rostral pars dataly (pro-adenohy
%dhmgduul;o

the N @
M(MY mesoadenohypophyns 1 the form of a th stripe,

which are PAS and AF negaure (1il) Proxsmal pars

1
by o Yy 2t the dotal tapering end of the pltuftary gl
\AM 9ol ackdophil, lasophily and ehramsphobes which <
Vi 2 Theske mbmitied for the degre of Doctor of
tw ML b9y,

o Stodis b Zoology Vikna Usiven.
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AF pegatree but the acdophils and hasophils are stamed with phioxine of
chrome  alumfhacmatoxyln Pars mtermedia &5 nchly mmified by de
nearohypophrysial branches,

The testes are a pawred strocture lymg m the abdammal cavity and epay
cxterpally by a common aperture.  Histologreally two regions are dutmgusbed.
the main body which » fimctonal, and the posteror body which n sterile. A0
the stages of sper 3 have been rded.

The testicnlar cycle 1 divisible Into four stages, riz., (7) Growth (\ovember
to March) (5) Maturation (March to Apeil) (iff) Activation (April to Acgesd
and (iv) Deplkton (September to October) The ypermatogenene attmly
starts mn the month of November and contmuet upto the end of March whe
the testes arc full of spermatids and sperm.  From April onwards spermate-
geness i slowed down. It 15 reduced considerably by Septzmber and coo
to an end by October This terticular cycle is In conformty wath the goaoe-
matie mdex of the fish

‘The ovarres are a pamed structure, lymg in the abdommal cavty 24
open externally by a common aperture. Thcylhwpml'omnidnngd.m
morpholagical a3 well as hrstological. Nine stages of the d—veloping oocytes b
been recogmsed.  They are  (5) chromatm nucleolns stage, (8)
stage (i) yolk vesle stage, (iv) pnmary yolk stage, (v) sccondary yolk £25%
(vi) tertary yolk stage, (vi) mgratory nuckus stage, (v) pre-TpTy
stage, and (ix) npe egg stage.

olk formation bas been studied and 1t Js oberved that yolt ghbedd
first appear on the penphery in the extra vesscular cytoplawa and hisr
the cytoplusm around the nucke.  Yolk wocleus has been observed o &
l.mthc|:yt01:‘lumwartl:u:lzu.n:lmrma:nhrxuc.lu:dltl::u:;!‘lﬂﬂl-"":"“"ﬂ"5
tbe periphery  Lamp-brush chromosomes have been seen at the pertmocks®
stage of aocytes.

Inlhcmrmcyd:umguhxvcbmnr:mgnmd,'kwmlmmﬂ
virgin (all the year round) (i) Developng virgla (January to Apsil) or o™=t
spent (November to \arch) (iif) Matunng (March to July) (v) Pﬂ‘*?’?“
(April o Beptember) (v) Spawning (Aprl to September) and (%) P
(Augmt to October)

Atfrenc eggs are present thronghout the year but they are
in the spent ovary The so-called pre and pest-ovulaton corpor®
been deseribed.

Here the mme ovary contans enormows nemmber of cocytes #¢
mpofdntbpmtdmmglhowmmmdw“.mw
comverzion of younger 0ocytes 1nto mhcqumldﬂmzmd%
mﬁshthmlmulongrpmmmgpcmdatmdmg&umAPf“” ot
and spavms several times duning a smgle spas ning scvon. m""’;m
cxbitated by the fih » i conformuty with the gonosomatlc mder

dmmeter

e
mm;am



May 1965 B. ¥ RAI e Poeltery geod is Barks Tor s

It st been establuhed that In relaton with the seasonal changes ln the
goeads, the basophibs of the prommal pars distalis undergo paralie! changes
of gambiton, degranul and lizaton. Thi perlodicity in the
bdnvburo{lhclmophﬂ:hductotbcdcgrc:ofmquMOuufthcgiympm-
tm atents i ther cytoplasm. Thu actinty of the pituitary gland has been
dodibed mtn three phases iz, () phase of involution and nactvity
(September 1o October) (i) pbase of restitution (November to \arch) and
(&) phasz of rtorage and dmcharge (March to August)

In\h:nnl:th:lumnulmlufuﬂmtmtylulhnmonthofhhﬂh
Aller which it Iy depleted and starts growing again from the month of November
Thut:lﬂmhrqclehmcmformltymlhtbcw]um of the gonosomatnc mdex
ol the fh., 1f Buophilic cell area 1 taken as o erterion of putuitary activity
ﬁhmﬂmhvﬂmmfnwumhlyrdamd to those of the gonasomatic
odex of the fah. The hughest value of the basophilic area and that of the
Mﬁﬂﬂhrﬂ&cﬂhthcmmlhlofhhrdl.&pfﬂ.

Inﬂ:ei::m}eth:mnmug-ngeo(thcovuylmufmmhhrchmd
emd oo July It is from the months of Apnl that spawning begins
&d continmes 1} September This &5 followed by a spent and  developing
Peziod of the evarsey, Ths ovanaa cyelo 1 in formity wath the g
adex of the b, The valoes of the basophitic cell arcas in the female fsh are
kghest fn the moath of March April, while those of the ova-diameter and
Eosomatle index are highest m the months of May-June. Ths differcnce
B de o n carler activation of tho p tuitary gland. The month of March
B the matnring perod, and it i from April that spawnlag begms. The the
M“hﬂofﬂmh.nﬁ:ﬂmudlmmdm-dmmmhmbmﬂty
ith the reproductive epele of the fomale fish.

If the valoes of
ad Sle fah they

cell areas are scen m tho pitmtary of the malo
comdde very well, indicating similar penodiaty m the
Sty of the plaitary m both sexes. The highest value 1 reached in March-
Aﬂhb’“’-'ﬁﬂnltnh@m Novenber Decernber  However  the valess
o the poomomatic ndex fn tho malo and female fuh show some varlaoon. In
ke the hghent value s reached in March April, while m female 1o May June,
This o b xplained oo the basm that In males the testes become fully ripo by

while in  females the ng process L d
‘Piwaing 1 a fate perod.

mm?ufPASmdAFpumuw cells near the border of prozimal
P13 distalis wnd pans Intermedia Is remarkable  Thess celb, though deeply
"active to PAS and AF are relatvely low degranulated and vacyolzed than
e 12 the proximal pars datalls proper  Some of them even may mot thow
27 Hgn of degrannl and 1 m. These cells are more or low
™l od round In shape, and powens nucks of the same chapo placed
Mww.mmmmtd%

A adergonng  active o lation and Lceation durimg $P&
poniiy
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peniod.  With reference to the maturity of the gonads and differential sty
of these two groups of batapluls, one can mfer that the highly degrannhited aad
vacuolred celb are the gonadotrophs —ate for the elaboraton of gonadotropes
and the lem deg lated and less lred oncs are the thyrotropls —on
for the claboration of thyrotropin,




ON ONCHOGERCAL LESIONS IN AORTA OF INDIAN DONKEY
(EQUUS ASIAUS)

J Q. Katrvar awp B P Paxnz
Depertment of Perasitalegy U P College of et S O 1 I VMathws.

Durng a search for helminthie infections in the aorta of twenty-cight
dokeyt, Eprs gnees autopsled durng the teaching seaston 196263 threo
Mrtac revealed lafom which, on teanng, revealed irmde chareteristic tortu
oo galkerics adult specimens of the filarfold nematode, Oncheercs armilata
Rallfet and Henry 1909 which as far as could be mscertmned does not seem
o have yet been reported fram equines 1n any country of the world. It
bcdence, bowever 1 knowm in our bovioes and ovines (Bhata and Sood
1939 Bhatia 1960) and plg (Ramanujachart and Alwar 1951) Tl lesions
Hier Bstologreal study are hereln deseribed.

The Morphology of 0 ermulleta hay recently been described by Chodalk
(1387) who bay abo gven an account of it histopathiology 1n Infections of
o (195) Pagralk (1862) bas abso denlt with Infections in catle In Onssa,
# procat finding fn donkey enlarges the range of It known hoats
hﬂ:;"?‘“ﬁﬂ,uduu-lbodbychodnﬁ,ommui atthe sites of the lesions.

from & stody of fragments of both males and females
orrtd from the lalons, o structural differences were found from the
*exout ghven by Qhodnik, Fragment of a female worm {n its posterior reglon
Tl however that the cutleular siriations In (s terminal part  were

uch jen
procounced than in ¢h terfor to it and th
peacly o e regions an r C ANUS wAs

mmwlm’m‘h‘hdmuﬂlﬂgﬂtbemﬂa,mumdofpmm!
Ingtdpd:mm‘mmfyhnmcll—thenbodcuf the parasite (Fig 1)
xnddenaty tonels, fres from the parmite, the affected regions were
" g o ckenicd mnd gromly corrugated A distimet nodule formation
Moy oy g 00k o th other band, found occanonally well-defined
Mukd.dlﬂn_'l“?"mc- Samc of the lexlons, on thelr outer surface,
m’l"““nm‘rhﬂ:othmwa:\dl.hnu@m- cootlstency

Fimtmﬁ::lmyd‘lﬂktnmnbuuﬂdom in tipue fixed in 10%
g, ey o 278 OF stained sectlons, (H. & I ) showed both male
fatrn o gy o oot 1o different reglont revealng characterisucally the
T, The maphdogy of ther body wall, digestive apnd reproductive
™ porterine of Tegion was cut In some sectlons, the anterior end
oy Pt & male with the characterntic splcule was visible in others, ™
1o Tk oo for the

of M V.Be. of
Tt rmervision of BP.p degren of Agra Unhrenty (196%)
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In some sections, with the female cut  the ovary and the uterns with thicy
rigad valls coataning eggs were scen and in some others the intertine asd
uterus filled wath micofilarae were present. The lenons, wih 8 darker
conmstency of ity surfice, were found to harbour male worms m the
media and thote of a lghter chararter had the grawd (emale towarhs
the the Intma, In another series of a female, cut In a deeper s>
tion in the intima, the worm appeared to have dred as the surroundlag s
revealed caleification (Fig 2) In darker ladons assoqated wath male worm,
an extensive hacmorrhage was observed while in case of those with fermaks &
milder degree of congeston was apparent.

The male worms, cmbedded in the media, had broken the coatmmty
of the endothelal linlog at vanous places, Areas of extensive hacmorhage
(Fig 3) in the vianlty of the parasite snd at other places probably Ieft by
ft, revealed o large number of macrophages which secmed to bave Invaded
or phagocytised the dead and degenerating red bloodcelh. A chanacterutic
feature, invarably noticed 1n the sections before and after stalas, cossted
of a greenusb and yellowsh pigment In the cytoplasm of these eells {Fig. 9
Similar pigmnt was also noticed in the interecllular spaces in close viansy
of the parasite (Fig 5) In medial and adventitial coatr extravasated H:;
1m the intercellular spaces beudes focal areas of mononucear Infiltrauon
Iymphocytes, macrophages (Fig 6) and few of the cosipophils were ""ﬁ
1o elote vicinity of the paramte. Haemorrhagic areas also oceured At .
Junction of the {numal and medial coats and the adpcent tusuc "—""kdd
degree of hyperplastc changes along with the pigment—changes rugxl‘!ﬂ"d
granular tisue. In other sections, an encaprulation (Fig 7) fom 'ﬁl
proliferaung fibroblasts and collagenoas fibres was observed.  In the >
muld degree of eonnophilic infiltration 1 the vickuty of the parante
way in evidence (Fig 8)

bedded males, the infl ory changs ApPei™

In case of some of the e s cther

ed to have virtmlly st at the cellolar stage, a8
fibrosis or only a modmalngdtgfw of fibroms. In sections of the lm fret
from parmites extravasated blood was prescnt and some of these then, B¢
even collapsed with a varying degree of obliteration. In some ©

lumen was partly octluded and narrow tract of granulation tasRE Yrere

Tho tunnels harbourmg the females were mostly I the btmal KT
Jint beneath the endothehum (Fig 9) where the degree of - ‘h‘mm
were not profound. A diffuse tvpe of haemorrhage Wd:cdlmh: o 8
sence of @ number of red blood cells dutributed  beneath ot
congestion of vasa vasorum was notkeed in dnmincdwcuw’-hwddt
from fibroblastic and collagenows fibres surrounded mcn'm'z-d e " ofacd
females lying more superficlly than males the vanow e
to the endothelium alone Do reactsonary celhs generally T ratos {2
worm but at some places a few focal areas of mﬂﬂ;:k"”w with
the intimal zone were prosent, the predominent cells being
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2 few macrophages.  Fow of the coainophib were abo noticed. at places.
The charactensiic plgment, noticed in the vielnity of male wormm was absent.

Somsany

Examimtions of twenty-elght speonmens of Eqetr ass and thirteen of
Egtes cebellss after autopsy revealed infectwons with Oscherrea erpullals in
e focmer alone. The lenony were studred grosly and microscopleally
O ermillete, in donkey 3 a first repoct in equinet Pathologieal changes around
the harboured stages have been described 1a some detail
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CHANGES ON ACCOUNT OF SVMALL STEADY DISTURBANCES
IN A COVIPRESSIBLE FLOW

Hax Swanur SraxsA
Agre College Agre.
Derroouction
Riy! docomed the vacation of temperature due to small stexdy
datobiaces o a alghtly comprowible fluid. The effects of vncosity were
Bk bt account and the condition was taken as non-adiabatie. Ursal
method of neylecting wyuares and products of the components of dhturbed
velockty was adopted.  Ho found that (1) the variation of temperature ls
Ppropartionate to that of velosty and (2) the dnturbance depends anly on one
Panmcter that b Prandd number ¢ For the solution of the cquations he
temmed
A LA
Foo g
T ¥ b the change in the disturbed welomty and « 5 are constantr. But
:m’gj“ﬁ%-badlmfunmmsol’m

3

Ina recent paper the same results were obtxmed by the prevent writer
s anuming

Wt s y 1o
Hmh‘:mnotahlctoﬁndthcvduuafatndb weparately as Ray' did
% b case. Bu(lhepv.rrpme wras served by a relanon which exmted between

“eod § and the vahue of{-— which wat needed win obtained m parameter ¢
h‘&mtpupnwtmmdumcddmumapmb}mbymmz
¥ Fa 08
Ef ) =

Intha care abo the mme renults have been obtained.  The value of A
wa found by Ray aad the present anthor in his prevous paper given by

A=
Botin thus care A biae been found as
SNV
Tha differencs doey not affect the rossdts of the problem a3 in both the

31 X depends on the parameter ¢ \forcover it has also been found that
Fl) et U {1~ Y
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aad Fay=hst
where A:__g_ fl"_:: .l

The constant & could not be determined as the equations are not mfb.
clent to determune all the comtants.  Hotrever a relatioa has been obtained
to climinate ¢ and the purpose hay been served.

Dpsruneanar EQuaTIONy

Let the direction of the undisturbed stresm bo taken as r-axls aod the
flow be supposed to bo nen-adiabatic and two dimenwonal. If the dittor
bance iy mmall and the fluid 1 very sbghtly compressible, then the variinm
of velodity temperature, and pressure will be very small. Let U be the veko-
aty of the fluld. Assuming the disturbance only m the s-direction bt U+s
be the dutarbed veloaty  1fp, be the density mn the undntarbed state and
let (Po+P) be the dennty when duturbed  The quantities s, ¢ are small o
that thew squares and products and their fint partial dedvanver aanbe
neglected

Let presure be constant
The equation of contlnuity i

3 2 -0
a5 L(Petp) (U+m)}+ 7;((Fo+l7) v}
which simplifis mto with the above assumptions
ap )

P. T U a—‘nO

The equations of motion are

e {(U+n) -+-—) bate ,} by

and
(r.+r){m+-) 2oyl }- v
where
g 2 an -4
Pemtp - STt 3)
or kD
Ferily 432
and

ar 2 O
’"—7115— -g—ﬁ(g;-f' ’5)‘)
With the above appr jons there equath ﬂmpllfy into
x4 3
R
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Dy 2 3,0 3
== F3_7_>“—3— a;(“a‘ ®
¥
Exeray Equation
ITbethe enthalpy or heat content per unit mam in the undisturbed
wramend [+ bo the cnthalpy 1 the disturbed state the equation of
earmgy v
B, BN B Yy, 2 en B
(f.+p){(u+.) w Tt T wm\ e w/ s a_,)
SBeTe omOyy b the Prandtl number awumed corstant, t the thermal
w’“?‘ndcgtbcwchmtu p e, d
It exn be noticed that on the right hand side ofthe energy cquation the
diniaton fanction has been neglected In the present approxumation as it
ﬂmﬁudtﬂm:wh}d:mlqmmmdpmducuo[plmd dertvatives so that
D0 beat 1 generated by dimpation for such & small disturbance. Let § and
0 pactal derrvatives ba gmall

With theso approximati the energy equation B reduced to
3 3y 3N, 3, 2 "
P UG5l m) H g g) ®

N"h‘Pﬂ‘fﬂﬂylmb&w

3

‘hat”-g:_c'bdﬂ& the specific heat at constant volume. Smee p o
t, this law m the pramt e ghves
(I+i) (f ¢, =Canstante=1I p,
aeglecting 1 p we get

Pat+p Im0
&% Il 5)
Pogy +1 5o =0 )
Henc from (1) and (5) we get
3 o
Rt
E‘Qﬂhv:l.u:mui that : 1 & function of « only this givea
&
Uyl
]'““:Em:lng -
U =lx (6)
king (a0 when yea)
Eqomtion (6) then goves
ridl Y]

R—O
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SiurrmcaTio or EQuaTion
The equation (8) 1 satistied 1f we put
on 2 3¢
e 30 e Ty
Then the cqunlon (2) gives

’
P'U AR —<gx )
Sunce 7 i3 the function of x alone, zhc encrgy cqu:mun (4) grves

aP.Ual o os 3 G-I 91 3

T ava w/ty wWVaE T
and t.hcrd'ore from (B) wcgtt
(3,‘ a4 4 Bi 3 % X
GP YA 2y _E>
To solve thne cqmtlc-u we further assume that
Et..,d 2
2

are functions of & alone
Then equation (‘3) becomey

PU‘B‘ ";"ax ( )T%T’i—(%)
From (B) 1t becomes
o3 G > Ty E®
< L@ 7:(%’7
%7;{3(%9*
(D' (*))-TF-UT:

SoLuTrox
Now to salve (10 and (11) let us asume

¥ [ad
o~ oy F

where f and F are functions of x only
Substitating (12) in (11) we get

{3y =cnus

1. 6 +2FF'= p U S
where dathes denote dufferentiation with respect to »

i

[vol XV

(19

an

(9

)
(1)
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Sabrtitating (12) n (10)
)
(e 5P gt (e 57 )
Sabstitting the vatoe of pU f from (14) thy equation becomes
P e Iy I

By virtae of (7) and lmm{;——mt this equation will be satsfied
aly if

F(1=Fe)+ 5 FF (1-a)=0 s
Etegrating ¢ we get
f'(x_;-u)+-;— F* (1~0)=B (16)
-imlahcnmun«o(inwgnﬁun to be determmned.
Again snce
I S
ay or a;(aa:)
" (NI 3 an
(o Vo= wla) e
Hence wing (8) and (12) it becomes

FmF
“hich on Integration gives i d
Submiratiag (17) in (16) we get
o= %\1)+%—A'/‘(I—a)—c a8

Let @ now expand f(s) in ascending powers of « and neglectmg
m““’dh@ﬂwwmohmmjmlﬁcd in wnung
Then PLIEY ] {19)

Fuayst n

7 et cdy £ L @0)
Peglecting square xnd higher powers of
Hence waing the expremsons (19) and (20) equabon (18) becomes
(2o )1-Fo)+ 44 dar & 2 Xi-o)-c
the constants and the cocfficient of # on both sides we get
“(l—-—;—a)-}— ;—A .3(1—a)-c @n
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z,b<1_ g,q)_g.—;—A'a;;— ﬁ l-—rx):O [24]
Solving (21) and (22) we get
o 9 43
A-‘T l—o bt @

Qm-(4o=3)et @
Integrating (13) we get
8 /14— %p. Uff@® é+D )
Sutatituting

Sm(athn) Fmtrd aaqermt
and neglecting squares and higher powens of «, (25) becomar

3 (420 o) At b4 3 2o)- St Uatd

Gomparing terms and cocficlents of & wo get

3 A4AY -‘—D (26)

Sabt e L 24U o0

Equations (26) and (27) with the help of (23) grve

b3 (1—0) py U (2
and

D=3t 1, =

8 l-o

Now (23) (24) (28) (29) give all the comstants In terms of a aad the Praodd
n
Thus S (#) a3 (1—c)py Us e}

The comun!-hubnmrymdthaecquucmucnotmﬂidm! to gire
the valuc of ¢
Turning back to the equations (8) and (12) we get

on Kl
Bx O - L
'_é'," Ti-" lA/’
!_7 3]
(b
u—!
NS
VI(+3U)

V0 R
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Keglcting the ta'msnfthetypc-—g—: ad -%'

we gt

= 1%’ (81

where Am \/2 :u

Now the saluion of (31) &

mmf(y+ax) (32)
Thit gives the disturbagee A depending on one p ]
::‘:;iinumh:r Ray! and the present author n bkt previous paper both

ted the valoe of 3 which Is slightly different.  The difference b
et bn the somerator under the radical sign thero i3 3 fnstead 2 as calculated
kere. This does not Affect the results thus obtained

Ithas comme 1o the notice of the authar (at the tme of reading the proof
Pares) that the rame probem has been investigated by Kapur® Bat on
%sthnrunluthemlhoffmmdmnnhamethod followed by him it
e different,  Not ogly thiy but cquations (21) (22) (23) (1) (28) (26)
) ) (%) of Rapurt contaln some erros affecting the rerults  The
ot of«obtafoed by Ragurt in the form |—s u alto not corect. It
rntbn wchitrary coatant and cn oot be found In the form of 1—o 33
nbuhmb,x._pu,

ACTrROWLIDOEMITITY

N Ta the end T capreas my thanks to Dr M Ray DSe. EN 1 for the help
U preparatson of thix paper

Rrrerooon
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The value of Hy 13 given by the equation (37) (Ref. 1) from whoch bt
can be observed that Hy depends on the magnitude of Vo, the cos fow «
well as I8 sign (direction)

When the electdc conductivity tends to xero there will exist no current
in the ficld and hepce the flow will not interact with the magnetic &K
(Limiting case 2 of ref 1) and In this case Hy->0

From Equatlon (2) it is readily seen that pressurc decrenscs sy we mort
from either wall towards the centre of the channel, and pregare varites
in the transversc direction depends on the magnitude and dircetion ofde
cross flow It b fntereating to note that In the alwence of magnede fickd thert
Isno pressure  varlation In trapsverse direction whatever bo the magnlmde
2nd direction of crosy flow  Agaln equation (3) ghres that pressre
in longitudinal direction a3 we move m the dircction of (longimdnal)
flow pressure goes on decreasing

Rergecras
| Aol K M & Agmwal, ] O 151 Ape Uslriiy Joerad of Bomrd (5507}

XIN (1) 3764
1 Beamo A B 1938, Jearnal of Applied Physcs 15. (1)



ROTATORY POWER OF BRUCINE DERIVATIVES
OF SOME ISONITROSO KLTONES
Past I—Bavcor, DERIVATIVES OF o CHLORO-G-BOKITROMO-P- METHYL ACETO~
PHINONE AND A BROMO- BOITROTOV-METHY]L ACETOPHINOYE

O N Prxn1 G Q, Sxouaw axp B C. Paert
Deperiment of Chewustry Th DS.B Goel College Awni Tal
AmsTRACT

Brodne derivatives of a-chloro— Bonutreso-p-methyl acetopbenone and
# bromo-edsom p-mrethyl pk have been prepared and  thelr
rotaiory power determined tn chloroform and pyndlne  Determinanon of
the rotatacy powrer for twalve different wavelengths n the visible region of
£ spectrum {ndicated that the nature of the duspersion §s simple. The
efict of different subntituents on optical rotatory powes 1a these derivatives
Iy been discpmed,

InTaonUCTION

In & previoes communicationt the author dexcribed the rotatory power
of bracme derivatives of bsont b a-chioro-s-is0nitroso sccto-
ln:l M0c and o bromo-a teonltroxe  acrtophenome. In this paper the work

been extended to the bruane denvatives of a-chloro-a lsonitroso-p-methy!
ebobenane and & bromo-e p-methyl h with a wiew
& findy the effect of G, Br and -CH, groupn situsted not the kmmedute

ty of optically active centre In thess derivatives.

EXPRsTUERTAL

mmnmmokctunuruqdmimprepandbyth:mhoddmﬂnd
etthert The brueme and the monlroso ketones readily condensed when
I equimalecular proportions m ethanol or thanol-chloroform muxture

® 3ild nalt Uke compounds  The characteristics of the compounds obtauned
M smmvmarmed below
Bracras devivatire of wechl mcthyl aeioph

It b a white exrystalline wlid M P 231°C.

Fomd 1 G380 { Ha6 43,4 Ne=6G3%

QpH, O N CLAH,0 requires G587 87% H=633% Neb31 5o
wluble in chloroform and pyridine but practically imsolubie i water
ethanol, ethyl acetate, benrene, acetons, carbon tetrachlorids, dekalm  dioaan,
clher and petrolenm cther

Preseat addeess—ALLN mewlﬂ:‘-
¥ o _Depastmeen of Chembty BT, Plhaal.

Its
1]
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these compounds, however It can transmit its effect to the -0l or Br g
through a system of conjugsted bonds as ahown in the formula below

BHON=C—C—( >—CH,

=

ANNe]

Where X=Ql or Br  The dipoles of C—X and G—CH, arc not acting bn
the same direction and o the effect would not be expected to be very great
Since these are polar groups the dipole of the polar solvent such as chlorolorm
and pyridine used here would aho intercfere with therr clectneal character

In carlier studies of similar type the cfect of introduction of methy! groep
was found to cause a Jowering 1n the magunitude of rotatory power eved
the methyl group was nitnated at not & negligible distance from the asymmctric
centre. Singh Bhadur] and Barat? found a decreasoin the rotatory powet
in the casc of amino denvatives of oxymethylene eamphor and Singh, Ferd
20d Singht found similar results In the casw of amivo derrvatives of Reyehlert
acld. Pert1 and Pant®studied the rotatory power of strychnine salts of bemroc
acld and p-tolwic acds in pyridine and chloroform. Theac comp ds are
vcrynmﬂumthcmpound;undcrdhcmdanhmlnmfuulhdrmm
set up giving msc to optical actrviry s concerned. The effect of substiutiod o
—CH, 1n place of —H in the benzenc part of these molccnles was fourd
cause a lowering in the magnituds of the rotatory power though the quactid
tive differences were not very pronounced. These results are n eonformlty
with the views advanced by Singh and Barat® that the polanty of a group b3t
noticesble effect on optical rotatory power and that the introduction ‘J‘;
clectroncgative group would generally cause a decrease in the magnitude
rotatory power

and ~ G,

Here we find that the effect of the two electroncgative groups =Cl be
or —Brand —CH, when pensent together s generally to camea lowering hd,d:
magnitude of the rotatory power  These are, however polar group! “’:‘mu
{ndividual dipoles are not acting in the same direction  Morcover the
sultable for measurament of rotatory power happen to be als Wﬂ:”;
Under these arcumstances the polar effect of the groups cannot be o ot
to be very well defined. Nevertheless the effect s notlceable a1 pold
carlier in the discusson.
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CHEMICAL ANALYSIS OF THE MINERAL CONTENT
OF SOME FRUITS OF RUMAOY REGION

Manexora Pat vvo § P Seroasrana
Chemucel Ladoratorses The D § B Gmi Collegs Vo Tel India.

DrreopueTion

A refrencs 10 the literature thows that no chemical analyss regarding
8e mineral cotent of ths frofta of humaon has been camed out so far
Farther the estmation of trace clements fike Mn Cu and Zn ete. have =ot
betn made tr many of the fruis cla~where alw  Hencr it was
aecemary by o1 1o undertake a systematle chemical analysis of the mmersl,
mmw;&dmmu of some of the frufts of humaon at mu;_

of ripening and after storaf Tho pa ents the data

e n the p “in.r; y fnvestigats sc, dl ,,pxhl:c;lf:ﬂconlmto(p:-d
oot strawberry phum teed tomato and tomate  The data,in ex h cary
reer 10 the fresh rip femty

Expexiunaran

Before preparing the solution for amalyns, th frot after  thorough
¥ashing were weighed and the riod was taken out aod then weighed sgab.
The welght of the frort mcfuungwnhenndhmbu:numu\he [
of alaulation The frult in each case was then subjected o wet ashing
%ith slphuric perch onc and nltnc acuds.

After obte aug the cleas sshution by the aboce prosedure the colorume
e method of extimation wax followed for determining the amaus of
dfierent munerals present. For doing thy the ca dirauon curve of exuncton
cocllicent v, concentration with a standard solution of cach murers) alt

Calddum was esimated = calcium owlat Phos
‘:.:hlue metbod Jran w1 ferrdc by potawivm
T sodlum  cobaltiot method B
mtthod mbz;(mmeo pcmmqmmhypﬂ“ﬂﬂ*ﬂ‘f""h"d copper b1
rabeanic acid method sinc by dithi one m e
fraphthol method The detall of the method followed ate dexcn

Soclt and Sl

OBIAVATING

The amovmts of different minerals tn the frults investlgs
below In mgms per 100 g3 of tha fruit

red are ubuisied
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TasLx
Aineral comtents of seme fruits of Kumaon Region 18 mym [100 gm. of the fragt.

Name of the fnudt lc. P| K | Mg| Fe | Cu|Za)MMa|OCn
Peachas 16 24 8 46 038 072 03 015 Ul
Apricots 13 26 82 3es50m 028 0O 0B OB
Strawberries 43 29 99 1150085 032 04 0¥ X
Plams 22 31 100 73003 0% 045 0y 0T
Teed- Tomam ]13 27 97 3300455023 0% 0Is

Toesato V12 s 9 4:1041 025 040 016(019

|

A comparinon of the above values with those for the same Europeia
fruits regarding calcwum, phosphorus xnd fron (for which oaly the data b
available)? ahows that the above fruts of humaon have almost the 2me
amount of calcium, phosphorus and Iron as found in the European freits of
the sameo species

Further work to confirm the above findingy by polarographic asalysls
a0d to determine the variation of different mineral contents during the proce!
of ripening 3 in progresm.
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CONOENTRATION OF RECLIVED ENERGY NEAR M. U F

R. R. MrazoTra A¥D B, S Snuxra
Departount of Physss D F College Beraat

Labancement of intenmty of short wave radio signabs prior to comation
has b reported by a nomber of Ionosphene workere—t Banerjeo and
bt collaboratom have dealt m detail the varfous eaures of cesmton of short
wave ndlo alguaks at vartous hours of the day  The fading patterns obtalned
ﬁ;"dhppﬂmmhaw however pot been studied in detafl. The purposs

communication s to discuss the probable came of the enhancement of
the intenuty

Dmppearance patierns are ob d a3 a rasult of Interference between
(be upper and lower extraordinary waves. Few such pattarns taken at BHLU
v';‘n‘"l"‘mbﬁgmNou.l—!v A look at these patterns will show

ch of the component waves §s gradually mereasing Fig 1 indicates that
t‘hmgﬁ\uhh:bwcr-nglcmvc(whldn way comparatively very strong in

begmning) b1 comtant throughout the pattern and the intensity of the
il dinary wave has wd due to wh ch there 11 gradmal merease
in the depth of fading Duappearance fading pattern given 1 fig 2 shows
that there had been am incroass m the Intens ty of both the upper and lowee
extraordinary waves, It should be mentoned bowever that the toal path
travelled by the lower angle wave increases a3 t approaches the MU F
whereas the path travelled by the upper angle wave decreates. This enhance
ment of the fntentity of the lower angic wave when there n increment In path,
# agalost the general expectation that as the path travelled by the wave inere
e, there should be decrease in tho mtcauty doe to laverss dance effect
and the attemation i the extra path. Forther this fact leads one to thmk
d"“bﬂmhnnmtonbcuppumﬂemwnLLUFh-pP:mchcdmy
1o not ba mainly duno to decressc in nw:nmuonfurdmrcducedp-:hmd
the Inverso ditance cfiect, It must be noted that theae discumony are for the
conditions just before dusppearsnce and as such It may be asnmmed  that
the maxh path  diffe Ived between the upper and lower angis
wave will by confined to about 100 wawclngths only Thus enhancement of
the Intensity may be attributed to the concentration of the reecived casTy
mMU.F..m.d:.of-uchanbeh.dmmdopeonhe(D7mm'
(Bg. 6) The discmion below will show bow from the slope of the (D
mmmhﬁmxmmm&:ndmwmmuﬂuf
b approached. (D 1) curv for the extracrdioary may be drewn wath the
belp of stmplified equati n developed by Mehrotra but for tho sake of the
convemence of drawing the (D ) curves, uso has been made of the formla
fWDhth:lbmceo{)him field, Itmmy howcver be noted
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sxh concentration of energy is 2150 olserved at the time of dsappearance of
the ordinary wave.

The fundamental equation conncctng (D) and (1} i gren by
+focos fy

ke )

Dwlp fi sin 1, log

Taking certam values of Yo f f and ho, & graph thowing the relatoa
between D and 1 can be drawn  Fig 6 represcats such a graph drawn for te
values of Yy, and ho 23 50 kms and 300 kms respectrvely The ravo fife bt ke
tobel 1 It can beseen that for cach valoc of D there are two valoesof by
one correspondmg to the lower angle wave and the other correspondimy
to the upper angle wave Th part OP of the curve represents te
upper angle wave wheress the part OR corresponds to the fowrr
sngle wave. It will be observed that OP h comparat sely sharp and meets
the curve for the lower angle wave at a point corresponding to the skip dls
tance. In fly 6 small angular chments each subtendmg an angle (df) at
\he trammitter have been taken and the correrponding dutances (regions) &
which the energy of each such clements ls spread over have been indscated
These small angular elements (36) are taken at equally spaced angls o0 bath
the sides of the skip angle (§) shown in fig 6 Let Aand B reprexent fwo
such angular elem nts at equal interval of angles oa both tho ides of the skfp
angle . It may be scen ibat the energy contumed m these two angulss
clements spreads over the distances d; and d; ¥ hich are neardy equal.
Take the next two angular clements represented by Cand D the cnergles of
which are spread over the datances dy and dy  re pectrvely In t {s case ther®
1s connderable difference in tl ¢ spreacing of encigy  The encrey &
1n the angular element C preads over a distance of 3 Kms whereas the eaerg?
of the angular element D spreads over a dutance of | hm cnly  The este?
of the angular el ment D however spreads over a greater dirtance than the
energy of the angular element B It may be noted that both the 3’5“‘1;'
clements Band D cor espond to the lower angle wave  The og of the
energy I8 100 mark d 1o the case of the upper angle wave &1 cndeat fiom
the spreading of th e energy ontaned m the an-ular clements A C and E mto
dntancerd d andd equal to ) 2 5 and 14 hms respeetively W'P"’?]‘:
of energy in the case of lower angle wave 1 marked only near the end. per
two curves oeatly becr me hor zontal at the point where they mett cach ‘""
s such there wall Le b0 Lurge n spreading of the cntigy £y pras to ::’
pomt. Theabo menuoned facts may Le tummatised »5 follows wm
paraleofic dstribution of th electronic dennity 1 Wl e Toaosplere “W:e o
i nof the recenned € erg of both tlic upp £ and lower wate ‘H‘"kdh
the sup dotance s app = hed  Tle inerease 1o concen b mar
the cast of upper ange wa ¢ This expant the enhance!
uty of the mdwidual Int fex ng waves as M U F Is app oached £2d st
it also explaint why iy €1} n ement of the Inteauty b too

case of the upper angle wa
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In the sbove duceson Tanospheric conditions were astumed to b cons
tat and the varation of the intenuty of the received vadio signals =as the
dottace berween the transmitting and rectiving statlons mereased was coust
dored, In actual pracee, b the dhtsnce b the ltter and
o emalny constant and the approach of the skip point at the recermng
#atkm 1 cbtained &y a result of decrease In M. U F which may take place
Seationed earlier due to decrease in electrome demslty or due to expamion
of the morzed regroa.

Ftﬂlhcrwu'kmdmd'imdbn © in progress and the result of the inves-
"!’-‘lnhﬂbccmnmnh!cddmnly
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with 40 particles per 3q m. Th amphitudes were also fourd to lsoee
with the conergy of the showers

The effect of a local absorber on shower particies was lavertigaed It
was found that shower rates were greatly attenuated cven by afew =
em.”? of matter over the counters and by putting about 25 gme. em™of
water absorber the shower rates were decreased to a constant level where
mostly p-mesons vere responnble for the selection of showers. 40 000 showen
were sclected in one particular array under absorbers (=30 g em). The
analyxis of these showers gave a negligible solar variation

Pressure fluctuations over \aim Tal were continpously recorded by 2
barograph. The data of thirteen months record gave the followng preshst
harmonic amplitudes —

P,=032 Sin (t-+1857)

P,=1 40 Sin. (2t456%)
P,and Py are given 1n  gm. cm.? A systematic oppositc corrciaton ¥B
found between the solar rates of showers and the bocal atmospheric Bactr
vony, “The | i} or the b tr1ic coef ts were determh
ned for the six different energies of showens recorded in solar tme. T:
absorptran length or the absorption mean free path of the showers
appromumately gven by B-/l\— was calculated. The values of B I &

cnergy region swese found to be a135 / to 15% for the three-fod ereats 324
19 4 to 20%, for the four fold events. The corresponding valaes of A T°
from 90 to 100 gm. em.~2 for the first group and are appeoimately 0 =
cm.~* for the scrond group of showers recorded under four-fold ekt
ﬁmrcmluhnvebccummpucdtut}wscfoundﬂﬂm‘bymﬂh"

The welasticity of collimons was ako correlated with m;dé

measured in this expermment It was found that the energy

nocleon In energetic collusons was fortgfive to fifty% of the wm&,:iﬂu
Theruuhoflhubdukurmﬂbemd:thﬂllh]!hﬂmﬁgm?l -
hugher eolar amplitudes may be recorded. The fint geacraton * be of
these cases wall get a share of cncrgy of the pnmary which wil o due
order of 10%e. volts and the corresponding electro-magnetic Dﬂdwﬁ e
the first generation * mesons will be able to reach the ground S10%
tan alutude, The showers recorded corresponding o
volts may progressi ely show higher and higher solar harmon worken 81
pressure coefficients as has bccntﬂmscn-::acll:ryl:unv:d'5')"""'“"‘}":r
well

peea
The flux of primary commke radution produclog alr ’hmn:‘mb;:ﬂ!

measured.  The approimate cffective area to which the dlﬁ'ﬂ‘““lh‘ P

senmtive has been defined. The average sold angle from

armve at the recordmg arrays has been calcalated from the P“’n:d_ Tie

ents measured A mean  alue of 015 per cm of 1 has breen
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ke of the cnergy exponent has been found to change from 17 t0215in
e epergy rogion $x 10 %, volta to 2X10'%e volt. Thess obeervations are
sexrly consteat with the it counter ts of G Olark and
B Rord. The comsequenca of the change m the encrgy exponent bave been

Stowers have akso becn sclected for a sidereal analyss under two differ
at coditlens. 40,000 showers eelected with &30 gme. cm.~? absorbens over
tapshare yekded a good ndereal corrclation. Theso thowers were shows to
be lews dependent on solar fluctrations and the sidereal fluctuation, if prescot,
Tzt b disturbed m the coae of theae showes. A barmenie analysis of
the gare a firg harmonic amplitude=(2 3410-T)%, at 204 bouns
kol ddereal tane, Thin s the thne when the galache ccotre i over-head at
f]:ana}. The other two groups of showers wero selected without any *bsor
mpﬁ.:,m"‘ on solar flt They have given large fabe
o the mostly due to the influence of wolar fluctuatons The condivon
mmmmmu supper hugh energles n the Iight of thess
hb‘:hmd“w“‘lo“e. volts has boen cxammed. The present reflt

compared with the obscrvations of other workers also.
g Jooto-multipliers 5819 226,931 sad 6364 bave been studicd from
poant of vew of ther nonlmesr behaviour for large clectron
It bas bem found that when the eloctron cosrent i3 Increwsed,
* maked change In the antendynode potentials takes place. After
i mFulaﬂﬂ.nd\mdambecnmcmtmfol}om:iby-]ﬂuk
::ﬂmwtﬁ: overall voltage rematns  well stabitied The
mr"“‘ for curreat for theo photo-multiphers 14, 5819 1P28, §31—A and
for » lincar behwviour o 23p.amps  25p.8mpe 40y.ampt. and 150uampt-
pectively It was found that when the indivadin! dynode potenuals were
by NE-2 ncous the rangr of wefulnes was incressed several trmes-

Alarge area liqud scintlllatlon counter dewgned for sclection of the
ety of shower particles 13 dhcumed. Four umilar counters have been
beilt for the sclection of 16} €. volt thowers. The counter hat been calibrn
#4 or nogle particles wod tested for ins linear respoase @ the particles enter
1 3¢ mry posction fnsldy the active volume of the liqud  The light colles
0 o the sclntiiation gulses 1 based ou diffise roflection # @At whes

fluh b produced at one positzon the whole tank glows xnd becowass
& souree of light.

Uranium oxatats and pltrate solutions have been tried m liquid sckatiliater
Counter tank fafunupmpertyofdmulnnordngloml:nypuﬁthm
’*hmduydmmmmmmmpnmmmwu&d
fox these salations eorrespondisg to corml rlypuhc-byzbah:lpul-
oucilloscope (Mod. Hp —130 AR) and camera attachment -

A xmall note on s -mdhﬁﬂcdn:ucermlovaounmh
given at the end. Aﬂm:cmmunmwcbniquawﬂcw{mndhthhhlﬂ“‘

tory for bemg wsed in the foterT
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angle of the proxmnal rim of the first antenmal yegment. The contracnon of
this mumcle Jowers the antenna downvards,

()  Antesnal Lezater (2) which b the antagonsstic of the depressor of the
aptenna arnes from the tentorfom and 15 inserted on the inner angle of the
proximal rm of the scape. The contractin of this muscle tends to rase the
the antenma.

Of the two ! les, the 1 depresor » stouter than
the antennal kevator It is mtcresung to polnt out here that the ormgm of the
antenmal depressor 13 not on the tentorium a fact commonly known in adult
pterygote insects reported by vanom authors, but from mtemnal flange surromd-
ing the eye.

(B) Mtnade entenzal mscles

() The entennl cddmetor (3) arises on the fnzer side of the scape aod
becomes imerted on the mner angle of the basal rm of sccond anteanal %
ment orthe pedicel. The contractlon of this muscle moves the antmst
Invards,

() The entomne! abdator (4) anses cn the gutcr ade of the scape &4
13 mserted on the outer basal angle of the pedicel. The contraction of b=
mtcle moves the antenmac away from each other and thwvit functions 28
an antagonntic of the antennal addoctor

Singh and Misra (1955) report two extnnsic and three intrionc muscle
10 the antenna of Packydiplosts ey, ¢ Mank, Miller 1950) bowerer has e
toned two muscks only of the second antennal segment In Droypluls.

escles of the prebesers

Smce the proboics Is a composte structure formed by the fuzwon di:
gnathal appendages the study of the mascalature is rather comples “"m
mncles have undergone a considerable modification and shiftng of po-f "
Thirtcen muscles are concerned m the intake of food and ether ”’"‘m";:k
of the proborcs.  The dustiprobosas 13 devosd of any musches and oaly ::ﬂ the
muscle (retractor of the furca) passes beyond the hawstellum and omrol
other musches are confined to the rostrom and the mtd'?""’“"*"
the thirteen muscles four are afrivy and ninc minnae mincles.

(A) Extnan msdles [ the probo a1s
() Retrotter [ the fuleree (Bg 1 5) a farly well
arses from  the antero-lateral angle of the oral fosta to pet [t
| cornua of the falcrum. The contraction of this muscle
falerom into a alightly horizental ponition iouide the bauprobases-

ol
(i) Retrectors fthe rustrrs (6) wre the longest and the rnoi‘l m
mucles compraisg aix fibres ansng dorvo-laterally from the occlpy

dereloped e
exted oa the
renden e
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come lnerted in the postenor wall of the dntal end of the rostrum  These
o along the quter side of the salivary duct and thelr contraction auists In
the retraction of the proboicls inude the head eapaule. Hewlet (1914) des-
eribed these 21 retractors of the haustellum in the Louse fly

() First sccossary reiractars f th rostrom  (7) are comparatively weaker
emwcles of the rostrum and provide an additonal asustance In the retraction
of the proboschh  These arbe on the Y-shaped spodemes formed by the
foge and (he subocnlar ndge to get inserted on the posterior wall of the
Tostrum mear ity base,

(1) Seomd cccesrsry retracter of the resirem  (B) arwes from the lateral
e of the oeripital foramen snd rum up to the dutal part of the rostrum
where It gots inwcricd on the posterior wall of the latter shightly proximal to
e bsertlon of the retractor of the rostrum.  This muscle has beea referred to
= the fiexor of the haustellum by Lowne (1895) In Musce and Graham-Smith
(1930) m Calliphera. In these cates 1t 15 tnserted on the dutal postenor sur
Bace of the fulerm and brings about the flexion of the haustellum agamst
the faccol the rotrum. Butin § delicetes ity position of insertion hat be
cueze abufied to the posterior wall of the rastrom thereby changing ts function.

B Intrmese muscles

() Drlalors of ths pheryes (9) are the most powerful muscles arising in

z rourm concerned chiefly with the suction of the food. They anue from
e saterlor bocder of the lateral walks of the fulerum and re Insarted oo
longitudinal tmedian radge of the domsal plate of the clbanum These
@1 are extremely broad run obliguely and fill the entire cavaty enclosed
by the lateral walls of the folernm,

() Edearrs of the hamstellim (10) rather weakly developed muscles
=50 from the distal cornua of the falcrum and get attached on the outer

of the labral apodeme The contraction of these helps to straighten
out the hawteligm,

(W) Accessory cxtensers of tha heustellom (11) are strong but short muor
€t arlstng from the anteroc distal margin of the Iateral vall of the foleram
E’glftwmemmd on the inner aide of th  labral npa:lan:.hll;'lz:l:‘

)} termed thesa ms the accemory flexors of the hapstellum
Lowne (1898) reparted thesa as retractors of the haustellum, Grabam-Smith
(1930) referred to them as addactoa of the apodemes 1a C Higherso TH
Sontraction of these powerful muscles, pulls the heads af the labeal apodemes
snteriorly and thus helps i extending the hamtellum on th hﬂpmbﬂx
In ¥iew of thelr functon, one b oot Incined to accept the mterpret e
of Lowne (1898) and Hewltt (1914) and these may be conaidered —mm
accenory expensors of hautellum.  GrabameSmuth (1830) alo bellc"’ﬁ P
t Awist the extermor of the haurtellum by adduveting th  hoad

apodemes
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(iv) Flexor woascles af the labrem (12) are faitly Jong and stout musches
arning from the anterlor arch of the fulerum, extending downwards to berome
inserted on the base of the kbrum cpipharynw. The contraction of thee
flexes the labrum on the anterior surface of the rostrum.

(v) Reguletor of the salizary pamp (13) & thin fibre arbing from the
posterior wall of the fulerum near the base of the proximal cornua,  mer
ted on the antero-lateral surface of the small sac ke mlbvary pump lylag b
the distal part of the banproboscis.  The contraction of this muie regulates
the flow of the salva.  Graham Smith (1930) called it Gracilis

(vI)  Dilaters of lebrum eprphapnr (figy 1 and 3 14) are strongly develop-
cd muncles more lke & fan arsing from the inner sarface of the labrom to
get inscrted on the eprpharyngeal groove and a few fibres alo become
attached to the transverse ridge dividing the Jabrum eprpharynx Iato a disul
small segment and a larger baral scgment.  Their contmction Lifts the cph
pharynx thercby mereasing the cavity of the pre-oral canal

(vil) Retractors of the furca (15) arise from the nner Jateral surfaces of
the duto-posterior part of the trough-shsped mentum or theca and are
imscrted on the ateral arms of the furca supporting the membranons labells.
Contractlon of thess muscles helps in the outward rotation of the laterl
arms of the furca thereby spreading the labellar lobes.

(viii) Retractors of the parephpsis (16) have been named as retracton of
the discal sclerltc by Hewitt (1914) and paraphysal muscles by Lowne (1895)
In § balteatus they are ariung from the proxima! half of the mentum
inserted on the dotal portion of the parnphysis.

(x) Ddate s f the Labia! gutt ; (17) have alio been variowly Interpret
ted by differcnt authors. Lowse (1895) and Graham-Samlth (1930) named
these a3 the transverc muscles of the haustellom in Afosre and Gellphors,
respectively wiule Hewtt (1914) referred these as dilators of labmum-hype-
pharynx 10 Vfasca demsiics In S balteatzs these orme from the bne?
median surface of the mentum and are inserted on the scherot 295
part of the labial gutter prommal to the prestomum srea. Lowne (1 hﬂl
thmks that the real function of these is to approdmate the paraphyies » o
Hewatt (1914) 8 of the opinson that thelr contraction widens the chianael
the labrum hypopharynx but the contractions of thee m § belirst
seem to increasc the cavity of the labial gutter

MoscuraTere or Tz THORAX

In accordance with the mnft flight of the fly the thoracic mmcﬂlu::‘::
has undergone & great development and modification  With the red ar-
of the pro-thorax and meta thorax thetr mascles have alto nearly d”:hPPL]_
ed except for the reduced extrinsuc muscles of the head the legs “":d l: e
teres.  Morphologically the typical thoracie muoscles are reprosent
mesothorax where conniderable modifications have taken place.
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(A} Estrinnc soescler of the head

The bead cxn omly be moved « dorvo-ventral plane and the muscles
smociated with the movement are doserted oo the cervical sclerite and take
thelr origtn In the prothorax.

) Tht dorsel loagitafinal wasies (Fig 4 18A and 18B) comprise two
bandles which arise from the anterlor surlice of the saterior mevothoracie
piragms and become Inserted on the post-oceipital ridge of the head Their
:t‘:i‘m facititai the forward and backward movementy of the head on

(1) The wusrol longutvdinal mascle (19) ariung from the sternal spophysis
B attached on the teatorial bridge as i wuzl wnth the pterygote apiect.
Tht contraction of thls muscle wupplements the effect of the contraction of
the dorml longtmdinat muscles

{B) Crrical sclerite mxscles

In addion 1o the above mentioned sets of direct extrinsle muscles the
bead h moved fndirectly in a dorol ventral plane by two palss of cervical
alerlts musches which have their origin in the prothorax.

D Dereal comter] elenite murcde (20} ongroates from the antero-lateral
region of the prontem and followiag an oblique coure gets rserted on the
pastenor doral margmin of the lateral corwvical sclesite The contraction of
th mmcle moves the head downward

@) Viatral conf el sclerite wuscls (21)  the sntagomntc of the dorsal
;‘h‘ rumcle  arhes from the sternal apopbyshs and becomes inserted om
A ventro.pastesior  margin of the lateral cervreal sclerte, I3 contraction

resporaible for the upward movement of the head

(C)  Entringie muscles f th foreley

The extrimic moscles of the prothoracie kg are represented by the
Lallowing seven mosches —

() The tagal prewmnter (Fig 4 72) of the leg arinng domally from the
antenor side of the prootum gen imeried below oa the eatenor end of the
Pprocoxx,  1ts contraction draws the keg forwacd.

(1) The bovgel v meter (23) of the cora i3 # tout moacle and sy
Mhmaﬂyon\hnpmunmlabewmmcrwdouxmpmmmz“
ol the basal fm of the coxs. Ttmoves the log backward

GH) The plers-cone! waxls W)MMRWWB
Imexted on the coxal baso oa i outer margin 1 contraction mpplemea®®
the forward orement of the 08
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(d) T« fourth tergoplreral muscls (36) B2 long mucle, the fibeey of
which arisz from the posterolateral margm of the scutum, runs anteroventrally
to get mserted on the plenral ndge. This mroscle secem to have some nfloence
on the movement of the tergum.

(i) The axuilery muscles (37 and 38) Include two prominent muschar that
armc on the pleuron and get inserted on the first and the third axillary selerites,

() The first exillary wuscle (37) which 15 Imown to occor m Dipterd
only (Snodgrass 1935 and Miller 1950) b divided into two paris. The
anterlor component armes from the epsternum and  the posterior from the
pleural ndge, both convergmg to get inserted on the mner mangm of the
Comma-shaped fist anllary  Snodgrass (1935) believes that & pall o thir
muscle turns the axillary upwards on 16 tergal articulabon which b wrual
actlon of the first axillary dunng flexion of the wings. These comrespond to
levators of the wing as reported by Ratter (1911)

(b) Themuscle of third axillery (38) arbses on the pro-cphternum aad
gets mserted on the third axillary at ats prodmal angle. Ity coatraction
revolves the third axllary on its anterior articulation with the fint axillary
with the result that the pasterfor margm of the wing n depressed  Ths
muscle corresponds to the flexor of Miller (1950) and first supmator of Ritter
(1911) which draws the wing backward towards the body

(uD)  The eprplewral muscles (39 and 40) 1nclude the nmscles of the bx-
alare and the subalare.

(a) Tt bsalare muascle (39) arnes fiom the anterodorsal margla of
the proeputernum and gets userted oa the oaterof magm of the
bamlare Its contract on depresses the antenor margn of the way It
corresponds to Rutter s (1911) pronator of the wmg  \ller (1950) deseribes
an additronal basalar muscle m Drase kila as muscle cx ymoxs of unknown fin¢
tion which 18 not observed m S belteatas

(b) Thesubae muscl (10) 13 a rather weak muscle that arscy from the
cpimeral wall. Tts contraction serves to depress tho ving  Snodgnas (1939
Miller (1950) and Rutter (1911) also have reported single baslare m
that draws the wing downward and backward towards the body

Beldes these thora~e mucles there are prosent the thoracke 'P“""'“n“:
closing muscle (Fig 6 41) a single murele of the haltere, the typleal g
mudles and the pleurosternal muscles connettiog the fureal arm © the
ends of the pleural apophyxis.

C I trinie murcnletare of the leg
The lntnouc musculature of the Jeg compres the followlag <7<
muscles — e
() Thlnea fih 1xbets (Fg 5 42) after arkol daruﬂr:
outer surface of the coxa runs obliquely downwards to become
antenor bawal rlm af the trochanter



S, 199 J L NAYAR m Sypbuy baltactur De Cuer 87

() As stravare] dipressor of irockenter  (43) which acts s the antagonls
B of the domat Jevatoe of the trochanter arises on the outer surface of the
o sod gets inserted laterally on the baml rim of the trochanter

(B) The redustwe of fomzr {(41) B consthiuted by w Jarge number of
fibres from the base of the trochanter and gety imserted on the posteror sagh
o the prommal femoral rim. Ity contractlon brings 2bout & rearward flexion
ofthe fermur on the trochantero-femorad hinge

(i7) Ax extexar of tibie (43) i comstituted by & large number of fbres
froca the bawe and the anterior fnner surface of the femur It runs akoag the
®arnor margur to becorma Inserted on the satcrior angle of the proximal tibial
flm The contraction of thls powerfal muscle extends the tibia.

(v} 4 florsr of e (46) arizes along the postericr surfece of the femur
o4 b fuserted at the posterior angle of the basal tibual rim. ¥t functons a3
= sbgonistic to the extensor of tibla.

e () Th depressar of the precames  (47) ariaes as & fan-shaped bundle of
fitees I the proximal regmon of the fomur MBdwsy the femur It
develops into a long tendon pasming through the femmuy tibla snd the oo
1 finally becose fmerted on the ungultractor plate. Along its counc this
tendon tecerves muscle fibres i the dutal region of the fermur aad the posterior
will of the tibia,
oD A garsat estenser (48) aristag from the middle of the anterior wall
the tihue fs fiverted on the base of the metatarrur  Its contraction brings
bout the ttaalghtening of the tarmn,

Amicoraturg o THE ARDasas

&mhmmmornrypmlugmmlnnhc-bdommmpmm
bagndinl, the ventral Jongitudinal and the lateral wergostemal
miscles, These muscles help in fixmg  the abdomen on the thorax azd in
Hhacopng the In the genitalia the typscal segmental muscles have
become modied to operate the genital srucures. The dorsel bexguindined
wexle; (Fig 12 49A) of the finst reduced abomnal tegment comsist of & R
wacke fbres which are attached on the mtersegmental fold between the ént
"’d‘hemﬂlhdmmdngmmnpmmhdymdmnfmnrdmgu:w
edat & pomt on the Iateral angies of metanctum. Their contraction brings the
recood scgment near to the thorme. The tergowsternal  muscles
21t repeesented by » few Gbres which extend from the fateral margla of the
812 tergum 16 the lateral border of the firmt sternum. Their contaction
Tesults i the foldmg of the penral membrane

Vﬂmﬂlythc-bdanmb-nuhcdmtbum«nbymmmhdm
fnel wanlo (Fig 13 50A) which arhe from the posterior arms of the steral
apophyses of the 3 and get hed on the fint stemite  No spirs
eular myscics are present In tha segment.
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The muscalature of the second, third fourth and the f{ifth sbdommal
segments presents a typical plan, The lateral half of each tergum b provided
with about 25-30 dorsal longitudinal fibres (Fige. 12 and 14 49B-49E)
wiich arse from the posterior half of the tergum and pet lnserted oo the
intersegmental fold separating the segment behind  The donal longitudml
fibers m exch of these segments arc of short size and extend only wp to
postenor one fourth of the tergal length. Their contraction bhelps In the
tekacoping of the segments  Miller (1950) reports 15-25 donal loogiradimal
fibres in each abdominal seg In Dresephile. Veatrally these segmenty art
provided with rather long about 12 15 reatrel longrtndinel maxls fhrs (Fig. 1"
and 14 S0B-50E) on each lateral half of the sternum, Tke lalral
wessles (Fig 14 51 51D) in each of these segments are the most powerfd
comprenons throwing pleural membranc into Jongitudmal falds Tesgosicrmal
fibres vary from 45-50 in the second the third asd the fourth abdominal
scgments whereas the number lv reduced about 30 fibra m the EAb
abdominal segment. Milles (1950) reported about 20 fbres in each abdomsil
segment  In addition to these typical muscles  the abdominal segmesty 27
arc provided vath an occlusor muscle (Fig 13 32) of the spiracle. The
tramverse abdominal mwcles are represented ooly by four pals b alry
muscles which have been separately decribed in the paper on
system and  associated  tvues. The
described by Miller (1950) are not obscrved In S. beliatxs

AMusculature of the geatalis—Tu the male termnalia
very much developed. There are four prominent scts of
long muscles the refractor of ardsagus (Fig 10 53) arnsc from
fold between the eighth and the nmth stemites and become attached to the bead
of the nntentacular apodeme below the base of the phallobase The pome?
ful contraction of these muscles serve to retract the aedeagur Another et of
very powerful muscles arise laterally from the ninth sternum and <t
on the shaft of the sustentacular apodame throughout irslength The :oa\r;
thon of thee fibres pushes the apodeme posteriorly thereby thrusting u
nedeagm out at the ume of copulation, Ths sct may well be st
fhe protmstors of th sedeagas (5) Miller (1950) bar albio reporied Prov 7
retractor and  protractor muscles of the acdeaps m D A of e
Jevor of the styls (Fig 9 53) onginates on the antero-lateral wall -
nmth tergum and s mrested on the nner anglo of the taw of ‘hﬁmﬁ
The contractron of thns brings the styles cloxer  The strook '"mﬂm
of muscles to the flexor of the styles, arc the modificd Mt’“”'d’wnhd,
of the nmih segment. They orse fom the dorso-Jateral wall m -
tergum and run obliquely downwards to become mserted on the e
ders of the h ghly modified ninth sternum  that constitutes 1be rmfﬂnl’ 5
male genital chamber  Singh and Mura (1933) also obrerved i
Pachydiplosu eyree Mani bare

Some of the typical muncks of the esghth and succeedimg KER
modified and function a3 the momeles of the female gealtahi

the musculature B
mmeles. A pied
the Intersegmenta!
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Smadany

Thteen murddes are amociated wath the probosch, four of which are
atrmit aad npe inminre Each  spteona has two Intringne  mancler.
Frothorace moscles fnclude the domals the laterals and the veatrals  The
it wiag mmdes mdude aix pun of dorsal longitudinal bundles  two
hhﬂﬂbﬂqu:domlmnsda,mmgmmummdgundm:mmm
it o, Dmect wing muscles are thowe of the axillarrer and  the epiple-
"3, Mudes of the coma and the intnmic leg mmdes are dncmed
¥pusely  Metathoracle muculature is greatly reduced.  Abdomunal
Dok comprive (he dorso-longutudmal, the ventral longitudinal and the
benl mack.  Splracutar asd genltal muscles are scparately mentioned
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Fig 1 Mmcglature of the probosche
Fiy 2. Moscles of the antenna.
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P 4 Prothorcic musches amd extrinsic muscles of the fore-leg.
Pt 3 T tiome log muscles
P 6. Asterier thoracle spiracl
12X 122 Dorm] koo plimioal mocles fox the protborax; 19-Veniral Lugltallnal cmocie of
20Dorm] cervial sclerdte masce; 21 Veatral cervieal aclevite mumcle; 22
:';_"Dl promotor of the leg;  23.Tergal remotar of the come 24- Pleurocoml of th  coun;
Canl mddoctor 26 Stemal promotor of the leg; 27-eemal remotor of th coxa 2-Exera

ol
2 Levavar of trochunter; #31 tra comal depremor of trochanter- 44 Redoctor of [ mur 45
Extramor of tbla; #6-Flexer of tibia 47-Deprossar of peetarms; 48-Tarml cocomor
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Fig 7 Latenl view of the thorax cut open to show the adiroct fight marches.
Fit B Latersl view of the thors cut open bodhow b direet fight suwnche e
23 {—25F-Doem] boagitodinal museles of the meothorat; JAKIBT rgsrterns] iy
the meothonx; S2I& IM-Teal remotors of the ewtie; 39 Fir veRen) o
3¢ Serond terpople ral maxl  I5Third torge-plenral mymscle;$5 Fourt o,
cle.37 Fintaxiliary momle 380 mete of the third | allary sclorfte 37 Ba

Subalar proxcle
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Fg g, Lattral view of the tharx eut open %o show he tergostormal sad litersl sblqac
Tomacies of the trerethartx

g 10 Dol vicw of the gonitaln s show th wawhes of th ryle.

T Moics of tho sederge. torml

3 4297 Dorm] longltodtoal muwics of the mesothorax; 300k 08-Laterd abllqee

Pmacks of the necmthonos 3148 IMD-Trrgo sternal wmsectes of thy wrpsthorax; SLAEE-

Termal cemmotons of the wez  STRATIHOr of the ardeasoe; W-Protractor of the achageti

32 Fleac of the svle  6-Tergotemal rmeechos of the riath  bdomiml seyoemt
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29F
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o 5mm

37 40

Fig 7 Lateral vicw of the thoraxcot opea to bow th Indireet Aght mmclan
Fig 8. Latersl view of the thorax cat open toshow the direet flight wwciar

— 3181
294—25F Dorml fongtiodinal muscles of the mewthorax; 3144, ool el

Sabalar muscle
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PIONEER SPEQIES OF 30iL FUNGI
F YAMUNA RAVINE FORESTS IN RELATION TO SOIL FAOTORS

R. K. S Cuaviar axp S Sptza
Buaoy Department Agra College Agre

Rivmer, caused by sofl crosion  often nvolve exteauve areas and
Pt wrlons coemplicaboas to forestry agriculture and sociology At Agrs
Ercs extend 8 fovw miles deep on the baaks of the Yamuna river aod la
o of time bave almost denuded the area of vegetation. A.sas ewha
W4, k belng plaated to afforest the ravmes which run into & variety of

tach presenting ity own problem kn the development of plant
o ! populatioas.

During the hot dry meaths of May and June there i llttle plant cover
wd’”"wmumchwba)m ground vegetatlan  com
o Doy of grames developr. The rolo of plant cover in the ecology of
wthhwﬂch view of some recent coatribu~
',:;m"“? 1981 Webley of al. 1952 Tresner 195+ Sshacna 1935 Thomton
%ad Chrlstenmen 1960) In thelr turn, soll fungl arc known to exert &
Yy of effects on the growth of higher plantn. They may aflest the
PtRbEY of yarkous numtfonal substagces, sz carbon  nitrogen and
Iﬂl‘ ‘i:“nrdmcemv lating or growth reguleth 1
o o 1202 and phytohormones. The fungi benelit from plants through
I&Wmu méhuu'ulou products of the latter and mytb:u!plllrl;zm]h
coadn, " role of microorgantyn in  kmproving
%*‘““vm‘ﬂvnﬂwum.humdymed conaiderable
ad g The structure of soil br greatly alfected by the myccham of fung
‘“""”’i}:‘humn,uwnu by thelrmetabolic producs The
greatly in goll ageregation pertis and some
ﬂ:;.;%t"ﬂb&dgt Tbul':tﬁlltypatmullp:;‘}tbu il 11 samctines
n @ the bash of {1y mi lological actrvity  alth ugh the sops of
M“b’h‘bﬂhqﬂnﬂm is imited becauss the resctlons are brought
=renal facton which are dullleult to study in the laborstory

The derclogment of ploneer spocscs of soll fungl s ravine soll s Hkely
d::;f“’ when the habitat i denuded of vogetatlon and succemional
The e $4al composition will take place as the plant cover develops
M“E“Nm o201l fangl in the untreated  denuded ravmwes will conr
h&mh’m‘mdlnﬁy of thete specler b therefore important

mvatigations of the raviney.

bd
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Frequency and abxnd The frequency and abund of fimgi &
varjous topographic of the treated and untreated raviner are indicated ln
table 2

A close examination of the data presented In table 2 reveals that oat

of the 19 species of fungl Iwlated from the solls, four clz  Crselaghenalls

koenlote  Alternena bontols, Aspergilles growdpsis and A terrcela are abment
from the untreated part and occur only in the treated arca. On the other band,
Asperqallas terrens I confined to the untreafid arca and Is absent from the treated
one. The fungl which are common to both the treated and untreated arext
are Asperplins miger A fumigatur A candidus 4 Sydeeri, Anstas Rhuowpus arrklent
Spicaria disaricate Trichoderms korrgi Fysaruom sp Qupore sp., Spowdrlecledisn
fimasan and Pevcillem sp. Aspergillas wiger A femigoins A conies Pesialion
sp., Spiaria diranicate  Tricksderma konagi and Fuseriem sp have a higher fre
quency in the treated part while Rhugspar arrkizay Osspera tpy and A e
are more frequent in the untreated areas.  Aspergulis sibc and
femonm have genenlly the same frequency both in the treated and the wn-
‘treated area.  The highest percentage frequency b shown by Aspergillas mper
and Peninlfan 1p Next m order arc Spwaris deoerzets Rblopes ks,
Trichodrma kemagr Aspergillns fuomgatus and A, pdeoy Restricted distribution
is shown by the rest. The fungus population in terms of fungd per millgram
of so1l fa presented In table 1 It indieates a significant trend wiith respect
to various topographies and afforestation. In the treated part, the population
Increascs from the ravine top (117) to the gully (8H4) cxcept In the midde
of the slope where the fungi are loss abundaat (90) A slmilar general treod
11 observed In the vntreated area (top 86 mid. slope 64 and pully 187 T
population of gully nses to a high figure, a1 compared to that in other tope-
graphics. The effect of afforertation scems fo be marked oaly o the v
part of the slopes and the gully since the respective P"‘P‘d‘dmﬁ‘!‘m
treoted (slope 149 gully 884) and untreated (slope 52 gully 167) a2l m‘;
widely apart only ia these contours.  The abudanee of some speces of
appears to be affected with the change of topography and treatment. Apargio
piger b more abundant In higher topographias of treated area but G*‘"“P’“;‘
to Pexterllesn ap. In Jower parts of the slope and gully s the ‘”‘"‘“’“j\, e
Pexicillm sp has the maximum abundance in all the
Tower shopes and gully approach the abundance of Rhiefus arrhicss b
while that of Spicania diraricata decreases,

A stody of the frequency of ploncer species in relation to opograghict
revenls that only five fungi r Aspergillas aiger RAe ozt arrht ':l:d by he
sp.  Trchedoma beeapn and Agperplinr fumigels! are inﬂucurm b
changing phies and henee by the related soll factars. i
1 it can be concluded that soil monture, water-holding eapacity of the
content determine the fungal populauon fn vanow wmﬁn " wda
ravines both In the treated and the untreated areat Conrlg; ::-ﬂ Larton
ally the speecs of fungl react dufferently witl
with respect to their {requency Aspergilhus
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ﬂhmp,mﬁuqumqmglndmdopclnddmw!he
Ty u the scl} monsture, water holding capacity and hurmo content increase.
Hofo enicer bebaves simlbidy  On the other hand, Pessclllocm 1,

fowlpetxr and  Trchoderms kaangt fall 1 thelr frequency from the
""’“"P‘meuy The remalnmg fungl, Aiperplbs granslsns A,
=X, Ipes dvercats Oespore p Fusarm 1p.  Spwdrlocladien fooaen
Lt Lumarle, aod Commeaghamells echzexlate do not vary In therr Fequency
M dungn o contonr bence their datribatlon Is presumibly not deter
o2ed by thos 201} factos that vary with the topographies, but by the sodl
F8 thooe which remafs farly uniform 1n all the topographies.
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SOME INFINITE INTEGRALS INVOLVING GAUSS
HYPERGEOMETRIC SERIES

R. P Govar
B R. Collige Agre.

I Geseralisations of Laplace integral

@
Ly Ji= J’ oL
0

ki bern grvea by Meger (1941) Boas (1942) and Varma (1947 1951)
Ia oy previous papens § have taken the transfoom in the form

(19 S f”(zuy‘ W, @08
Q

shich, when Jun—{, tm} and me=t} reducesto {11)
In e of oy papers I (1864) have evaluated some fnfialte ntegralt
g the tandoems (1.2) and  In apother paper I bave proved  the
Ellewicg theorem.—

Thwrem, 1T

.f(:)-fqu () Wy A
wd 0

$l0= _(”F" Hoe
1]

o) 2+m4-3/2) i
oG 1w BT o
0
4 Be (A4w132)>0 Ro s>0 Re (u+1)>0 Rer>0
B OO for rmall ¢ andd (1) (7 ) for Barge £
“BT:’;"’JNDIM paper It to evaluate some new infinite integrals tnvok

and
e b, na'bmtbth.ebelpﬂ(v.bonbovct_bcaﬂ”

integrahi evatmated in the
— previous paper

e

1‘ (]
644} dnotes Dlet8) Pamb) aod JF, (ockh 7] demoter oF, (at-hio—
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2 Examples:
Erample (1) Letg(=d"], (at)
then on unng rolt (40) of Erdelyl (1954 T p 243)
we get
H=aay w1 Re 7>—1
Therefore by the followlog remult dae to Goyal (196%)
f‘”(z:,)* Wy @05 oy
)

A2 i D=tn) (=
@n ? 2 AL G

- 1
et '+"+'+3f2)g_‘“—.+n+'+,ﬂ)@‘ )

f"""l"(‘ln) “"""k (as] )i(o\—l—-n+v+3ﬂ)
MgisT=") *

K _(onmmirssp @D ]
provided Re (a3)>0 and 2w 1 not an integer

we have
@ Atwi-5/2
SR abEn" -ty e a
0

=G0’ @ (A-E+2) N L
P (2ms3f) f T ey, e

' rpaky @ —2m) u+n-t).
P (Axm+32) ,pf! [r‘ j—m—1) @
x(eA—vEntrid) g S (@b

M2n (J—m k) tA—y—m+r+i)
iy S

B poremprspy @) ]
provided Re s>0 «>0 Roy>~] Re (AL£m4372)>0 and 2y It pot 82
Integer
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Gr If dm—i kwd and memd} woget
f“’(:+:)"‘ Mg () =2 R (o)
o
skih gires rezult (10) of Erdely (1954 11 p 225)

The resule of extenple (1) ean ako be written in the form
IR XCLEREF AR LY
0

42" 3) L FP(B~a) _(3-5) Ha—r+r—1)
O rT[r'(B-ui (CarEa
«—B, 3—a —r+ -1
xxy-q,.q-}.l (";Hr'(sa_ﬂg _ﬂg +§r (d:!)'}(.ﬂ r+ =1

xgr—r-—ﬁ{-l("i) ]
Proxed Re >0 4>0 Re a>0 Rof>0 and Re v>—1
AL other exampley ean simularly be changed.
Barple (1) Let p(i)omt ¥ con (aid )
8 o0 walng (37) of Erdelyd (19541 p 248) we get
ﬁ(-)-nii l.} l-x“]'
Hee by 1) aod the theorera of sction | we bavo

JRR{EE ) Aaeda
Q

A—£42 2
_2hppgy £ et vy, et 2
T(T:E-THS)‘O b
2t dpn gy 1 [ 1(~2m) o
Wm})—z) ED‘}T Mi—m—F ~@m+h:
(eniPtmiryd f2=) (=t
) "B ey O

(egt—mir+1) K—(A—l+f+1)(“{) ]

R0 20 md | arg | <o
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Gr I A} Eeland mekd we bave
STty oo @) smsheldrin o)
0

ot f""I >0 faga}<¥
which gives result (55§ of Erdelyf (1954 1T p 221)
Feample (9)  Let g{t)ersin (o)
then by result (38) of Lrdelyl (1754 1 p 243) we have
i) w l'* '_3[2 t—i"'l' Rew>0

Henee on wing (2 1) wo get
hbmtby 1

£ _ * d
6( o {A—H-z LT }.m g
# @ 1,
bt AMO—E4-) » ety
- 'Téii‘)— 6[ @)t W, v

1,4 i ~L
2etatpiy 1 Ini=2=) (i tm~L)s
“‘P*‘(TEET:SE Eo I [Féi—‘-»l) +

(.l,)}(f‘ +mr) R*(A+l‘+') (u‘)

P{2x (§~m—i) YA—-ntr)
FeAFach a=gmy, Y

X K—-(i-—~u+r) (m*) ]
provided Re >0 o>0and jargs) /o
G If Am—t bmlopdmet? we get
!ﬂ (140~ un (al}) dl--'lin*qi‘lx 1\‘ (ﬂi)
Q

—tr~‘li a>0 ]wg:l FA
wlich grees result (30) of Crdelys (193 11 p 219}
Eumfl (4 Letp () mmn (et —aif con (ed)
(hen by (39) of Erdelyi (19241 p. 215) we have
) mindargt A



S5l R P GOYAL m Iefadts Libtprals dmrelsing Cens Hypergermewls Sevies

Hente on uaing (2 1) we get
@ Atm43,
[ iR
: A~k42

depngyy o
% (Iu-+sm [ e Wy @ w3 o g,
0

MOy © 0 F o gy
N ] Ry v W~

{0 4mir—1) 1 r

X

‘;"’_ ) i(:‘—(x+--+v—l) () +—‘G'E]Tr n)
x\i—w—kjy —mir—1)

117:552'(‘ <) K—(A—-+y—l) (=) ]

C“m If de—1 fm} and me=t wohave
_f (.v+|)'q {un (m*).—m‘i coy un‘) }Ji
o

i—é; {lm (nti)— (ui) co (ﬂ‘l) E“

Porded Ro 1>0 430 and | arg ¢ | <

‘2i o .{ ,* K* (._,‘)

hele (H-I-I*) >0 Jargs) <r

Eventls () Let g (g mooth {7 contt (1420] (04307
by resalt (19) of Erdelyi (1954 T p. 169) wo have

H= g gy

Hence on wnng the followlng renult doe to Goyal (1964)
0

B e w, , @ A TK, G0 &

0
~l A3 1 —2m +m~k)r m4r
@) Hz:_o?[—ﬁ%——)ﬁ_ L @

they

L}

P At a T a2

X Rmtpriat +abmt -

R (I ]
N

—n—k) ~ni [ @Adp-nt = 432
Fﬁ%y‘ _'1. @) MA+p—mtr49)

Adp— 3
x g e a0} ]
App—miri2

Ponded Rq (x+pi.¢.+%>o\\nz —g)>—~}
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we have
T e T

A @ po-kiy 21 (tm=b) o ms
SO v el

M*(A4m4rtr43/2) Admtrird32 (=)
X platmtrt2) & §A+-+y+2 I}+ -

S

—mtr [*(A—mtrdr13/2) A-mprkr+3f2
x @) PA—mtr42) & {,\_.+r+z - }]
provided Re (A1 m4-r43/2)>0 Re s>0

Cer If Awm—3 kmml and m=13 we have

_rm('+f)‘l cosh [7 cosh? (l+21)](ﬂ+;t)‘* a
1]

= 20 (149 ¥, (1£y 32 1-9)
provided Re (I%9)>0 Re >0

Exampls (6) Let g()mes™
then ¢ (-)—f‘?_":_“'dt :.;% R (a4a)>0
0
Therefore
©  (Admi8/2 £ —at
f ‘{A—k.}.! }—5}1 P/l

200 Q—k42) O 2
o Gt 52 f @) Wy, (@) (she) &

_ @M patse) ® P(— (%+u-*
Peatntz) oo r'ZZ—-—F) mtLe
x @) pgmtri2) (a>“+"+'+*v(a+n+r+3ﬂ-i§'+jj)

—ntrH
+F(ir-;n!)'_t) (-:2;" 2™ w3 01
X T A-mir32 Ammbrt3f2 o]

reolt
promded Re (A2n+3/2)>0 Re >0 Rea>0 |agsf<x 08 using 8
due to Goyal (1964)
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O I jug b} and mewtd we have
0

) EHN Tl 1y

]

=00 o) Jargs] <w Reaso
M vy revule (4) of Lrdelyi (19541 p 137)' °

B ) Let b=t 4-yiepm (1 42

hbyrmhmnrmd,{(mxx P 179) we have
$ g dr Wy 1aq (9 Rep<t
Beace on waing the followlng sesult due to Goyal (1964)

@
) [ pap Wi g 2 W, () &
o

~ Y 1 (2w (4m—b) o wtr
! a7l Pli~a=ly “@nin @

™ Ot 2
x =4ringg Atutebriat -
Wmf;i?(&:?i‘:f?‘"'}"{/\:l‘+n4w+!u'z~‘ i ’)}
+ (hn—1) RMHP G AT
ey (j-mv XY RO bum w5
F {l+p—-+lil+2
* Mamirpspy  1~l=9
::;dui Re Dbutmtnt2)>0, Re lr—0>—1

D (Admip

t
0 'Y'{Lhuz ‘T} (renieey a4k

e ST S GFm—b) (o mtr
~
a7y vT[ f‘1§~-—*7 @
x l+-.+,+,+afz) PQA+m+ —r+§)
(A tmtr et 312)
b 4rE32, A bmpr—y i} 1— }
£ {,\+-+r——n+5f2

- —m— ~mtr
xPTfEB'+-—) (ﬁ '."E)L (29)
PA~wt +7432) PA—mtrr+i)
r‘(x—.+,_,.+s/2)
X.F,{"—-+’+'+SR A—mt —rii 1—r

—_ —p 872
Roded Re Gy 50 Re (Vimerb) 0 o m <t and Re 10
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Cor Ifweput Ame—} b} and me=1$} we get
o
f (541 (1+:—1)ﬁ‘p¢ a2y &
0

=TOELED B4t~ 1 1m0
provided Re (74-1)>0 Re (—1)>0 Re 5>0 and Rep<l]
which after & little change of variebles and parameters reduces to result (4) of
Erdelyi (1954 11 p 321)
Extmpls (8) Let ¢ (5 =i ¥ (1407 F P';[(l+r*)]
then by result (8) of Erdelyl (1954 I p 180) we have

FIO L J"wh_l jr41 () Rep<l

Therefore on using (2.3) we get
©  (Aimi32 ; i

f oFy gl gt e ] o4y |2

° L\—H-z 2Zs } ’ [ ]

22 POkt 2 1P -2 (4m-d)
PeERtSZ) Trl ¢ =) S

bt PA+mtrt§ntir+3/2) [ (Apmbrtia—irt)

[ (A+matr+2)
X FfA bt da 2 b irt 1 }
Admir42

x (25}

+ P{2m) (j—m—4)

Am—E ~(=Zm)r -

—mtr A—mtrin41r+82) PA—mtrHr-ir

x T e n
x .]:li’\“"+'+h+i1+5f2 A—mprtis—fr+l g, }]
A—mpri2
provided Re (Amtu+1r4+82)>0 Re (Am4-u—jr1)>0 Res>0
and Re <1

Cor If Ami—) fum}and me 3 wegret
f°°0+o" gy~ [<l+:*) ]4'
1]

~2f e~ p (gt i) m”?{‘f’ X
» F1 O+is+dr J41u—19 372 15
provided Re (144100 Re (+ix—12)>0 Re 5>0and Rex<!



SOME INFINITE INTEGRALS INVOLVING GAUSS
HYPERGEOMETRIQ §ERIES

R. P Gorarn
8 R Colage Agra

1 Gewnalatons of Laplace integral
«©
wy Siym f TRy b
0

kax been given by Mefjer (1941) Boas (1942) and Varma (1947 1951)
hmymﬂompapmlhnrclxkendmunmfcminthnform

0 s e Wy, endos

[
Mk, whe dm ] fund and m=14} redoeetto (11)

L""’“""mrmml (1964) havo cvaloated soms Infinite {ntegrals
the trandfarm (1.2) and  in another paper I have proved the
Flowrag theorery

Tiowam 1
= (% Wy, @jsn
0

i(-}—j‘m."",t(q.u
o

P (Atmt3, © Axm+3/2) :
f(s)-gmr“ggl f .F.{H“ ;—2—,}?(')-“

0
“mﬂ R QLat 3250 Re 50, Ro (a4 120, Rov0
HO~0) Br maal ¢ aad (1) (7 ) for lurge ¢
h&%dmmhmwﬂmmnwhﬁm {ntegral Invol-
e ingte C perics with the help of the above theorem and
hmﬂﬂlﬂmiinthnptwmmpupa

™
11} dengey Ma-48) Pw—t) and ,F, (e£5 ¢;z) denotes |F, (atby8
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2 Examples:
Esesple (1) Letg(0il'], (aid)

then on wing result (40) of Erdelyl (1954 T p 245)
we get

T P e Re 1>—1
Thercfore by the folowlng result duc to Goyal (1964)
f‘” (2 Wy @in " g
[}

_ A2 w12 1 (2w (i4m—bh
@ A =

ety
—(A—n-m+r+32)
2™t ngm) G-n—hr it
raTn—p (=g, X
K nomirrspy @D ]
provided Re (24)>>0 and 21 1 oot an integer

we have
= Atmt+3/2
f :rl{x._k_)_z i—z—i } ‘{'J, (“i) de
0

(u)}(/\—-n+ll+r+3[2) K

A—s—m-+ri3f2)

G0’ @IrA~E+2) ~© vl ity
- i'r"(«\':-+3/'2) f (zn)‘\v,_'_ (2ru) ‘
0
_4" ookt § I[P (4mh)
)

[ERCNEAE D @n+1)e

x (..‘)}(A~v+n+r+}) K_ (A—r4mtrd-§) (”*)

r@2m (F—m~£)r FO0—r—m+r+i)
ey o

K—(A—'—,-H_H.}) (“i) ]»
provided Re s>0 430 Re y>—1 Re (Axn+43'2)>0 and 2rt bt mot 43
tnteger
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Cr I Am—} kml apd metd we get

[oural R g, ama R,

which grves result (10) of Erdelyi (1954 11 p 225)
The remlt of cxample (1) can abo be wntten in the form

fTFEe 1) 7 5, @h @
0

4«' v+lp 3

He—r4r—1)

e, 5 7!‘['&]_?_“ )

XK, a1 ("}H_ITE:_:TIT (‘51__;:_;_)17 (epfB—r+r—1)
K, g1 ]

provided Re s>0 4>0 Re ¢>0 Ref>0 and Re > —1
All other lex can simitarly be ot d

Eseople (2) Let p(0ent } con (el )

then oo using (37) of Exdelyi (19541 p 245) we get
¢(.)_,i --i 4.1"/'

Henee by (2.1) apd the theorem of section | we have

_fa.!‘,iii::; i—z,—'-} i con arty v
A -

2adipa—tin) o, 0 o
“p (Ainﬂ)z) f @t wy, @ayed A,

I dpa_isy [ 5 o) (f4mek

P aintd fo " . %m%

A 1 —
(eniG4mtrin) 1;_(“_._”_'_1) (a5 )+_%LW = (?C%Z‘

A— 1
(it \:+r+) K G mirty) (ol ]
Frovded Re s>0 >0 d Qs

<r
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Cor I Jdem—3} kmland mm=+1 wehave

f oty ¥ con (o) arm2ebedd K (o)
0

1
-t Y 050 Jags)<r
which gives revult (55} of Erdetyl (1954 IT p. 221)

Ecenple (8)  Let g{t)emsln (ad)
then by result (38) of Exdelyl (134 T p 245) we have

$() =} ax 132 TH peyso
Hence on unng (2 1) we get
=} Atmty !
S {A—-H-Z g

i © L3 1
s WIP(A—k42 A HE Ly
ety f @t Wy, (20)
1 m—L)
_2Wt ettt 2m)
B (Xinﬂi ,c.o ’ [f‘ j—m—t) %—.ﬂy,l

(YOm0 —(bmtn) ()
(2m) (i—u—l)) Ammpr)
+F( =D = (,1,)‘( mtr,

*K_—mtr) ) ]
provided Res>0 a>0and |amgs) /=
Cor If Am—} kmlandm=il wo get

f un (ardy dt

76407 an () demghed e’ g (@)
0

-rr"* a»0 |ag | 4¥
wluch grves result (30) of Enlelyi (1904 11 p. 219)

Exenple(4) Let § )muin (sd)—at cor ()
then by (39) of Exdelyl (19511 p. 218) we have

#(w) e ~e
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Hence on wshng (2.1) we get
fm 1 {if:::ﬂ i—i—} iﬂn (ni)—- (ni) cos (lli) }d

_ iy ® 2 52— &
2{‘ (/\tn+3[‘§)) f (@) “l-.n () = 2 ¢ e @«

81

1% @
= 2P (A £4-2) 1 M(—2m +m—8)r
P (Rxwt32) Lo (ALPG—m—B %.Tm)"
1A +n4r—1) 1 (2m)
X Eouimt =) @) 1 pgimty

~m-k A—mpr—
x %1:2.5? (eeilimmtr=h K A—mgr—1) wh ]

promded Ro 520 a>0and | arg 5| <»
Gr I A-—} b=} and e 13 wobhave
f G4y {dn (athy—att cos ad) }a

ot i R 3 -9 (”})

ast

= (1rmd) 50 Jags] <

Exemple (5) Lot g (f)mocosh [y cosh=t (1420] (A4
then by result (19) of Erdelyn (1954 T p. 169) we have

$l) el E, 49
Hence on using the following reralt due to Goyal (1964)

(2.2) J‘m(zu)‘ Wi (20 UK, G) s
s

® 1 = —k
—d s P, e
fRad n+-+1i-+3r2) Atptmtrintddz
R Vi St {A+,-+-+r+2 t—t-n) }""

nB) o= [ a2
Twnql._"):[)‘ (= (A 4p—m 4 r4-2)

App—mt a3
i-t-n} ]
x §A+p—-+'+z }
provided Re (A+p tmabs+3/2)>0 Rofr—s)>—}
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Cor Ifwe Put dm—g Erm} ang =l we gt

e}
J et g +HYIEE (10 o
0

1) P
n%,{%‘r}l FoO+l 1y gy
Provied Re (141050 Re (=)0 Re >0 and Re pct

which after 2 litthe chagge of varables angd parameters reduces to resalt (4) of
Erdelyi (193411 p say)

Lranple (8)  Let g 1y my=in (14—t P';[(l-n‘-’i)]
1hen by result (8) of Erdctys (1984 1 P- 180) we have

F(x)madn—1 J'w{j‘__l P44 () Rep<t

Thercfors 0a SIRg (2.9) we gt
@ »\i-+3,‘2
&

R S TP *“27,}‘—!” a+0~1 Pf[u“)) Jﬁ

=2 MG g @ VI =2 (i+m-b
P PEat3 3:-077[’7;"*‘2’ L(’W
x (27 [O4my 4 24 1r+3/2) P (Admtrt jp—qird)
(A4mirsz)

x .F.{A+-v+ Fiatireye Abmirdim—frdl s }
Abwiry2

O Gy
+ P(§+.—I) “~2n7

T PRemt b1 4 32) p—mt )

X @) ir‘(g—a+'+2§

X R [ATE Fhre cmpeeegbt | }J
o A—mipri2

Provided Re (Ao m+-4ut 434+ 32y50 Re Odstin—{r+1)>0 Res>0
and Repc}

G M det b} and me s e got
fx( EU R s TP P2 [{Hf’) ]”
0

A TR P+{s—in
¥ oFr Otfatiy T+{u~{r 312 1—5)
provided Re (1ot fimg o (+§n—1)>0 Res>0and Rep<i



EMPIRICAL RELATION BETWEEN THE TIME OF BETTING
AND CONCENTRATION OF SOAP GELS IN SEVERAL
NON-AQUEOUS MEDIA

R. Q. 8cmr
Depariment ¢f Chewastry St. Fohn s Callege Agra.

Gely of s0aps, chicfly of sodinm and potasdum salts of palmitic stearic
ad okl acids have been prepared by several workers n large number of
noc-aqueows solvents, by heating the mixture of tho soap sad &  nen-agueows
solvent to a temperature untu the soap dimolves and then allowing the solu-
ton thus formed to cool down to a suitable lower temperature, Most of these
workers have abo mearured the tume of sctting of the gels prepared by them
with changes In the concentration of soap and the temperature at which rolo
ton s cooled and with the addiuon of some substances which also disolve in
the non-aqueom solvent, by Flemung #* method {n accordanee with the defi-
nithn given by Prasad® The times of setting of gels of sodium and potas
siom oleate, sodium and potaulum palmitate and sodlum and potaw um
stearate 11 puone  were thm messured by Prasad  Hattangdi and
Vhhvanath The times of setting of sodium oleate and sodium erucate
ge.hl_z‘:ntncdnuormrpcnunehnebcmreccnﬂymmumdbyscm_

It has been found by author that the available data on the variation of
time of tetting (t ) with the change in the concentratlon (¢) of soaps formed
under the :ame condition are g ven by relatioa (¢t —k c®,) (t,—k,c=,) =0
whero ky, ky, m; and m, are copstants at a particular tompemtare.  The resalts
obtained are given in tables 1-8. The closo agresment between the aalew-
Iated and observed values of t In all cases justifics tho generality of the
sugyeated relation,

The author feols grateful to Dr Mata Prawad, D 8¢ FRIQFNI
for ruggesting the prohlem and guid bronghout this investigatiocn  He b
also thankfal to Dr P I Ittyerah Ph D (Agr} Ph.D (Cantab) FR.IQ,
Head of the Chemistry Department St Johns College, Agra  for giving him
all fadlities for the conduct of this investigation. He is aho thankful to the
CS.LR., for awarding hlm the Reacarch Fellowsh p which enabled him to
Ty out this invertigation.
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Hattiuegd] & Vibvamash, Prec fodien Aod 8, 1915 214, 58

Ph. D Thate, Ags Usiverdty 1963
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SOIL \{ICROFUNGI AND OTHER LD APHIG FACTORS
IN RELATION TO CAPPARIS-APLUDA PEPGULARIA
ASSOCIATION IN YAMUNA RAVINES

M. C Smamun
Betaxy Departrmt  Agra College Agre

The surface vegetation be it & format cover (Sherye 195¢ Sakwenn 1950
3d Tresner of o 1954) or an agricultural crop (Gustl and A
1936, 1937 and 1908) 4 well knos n to have lts inl upon the P
slll miroflors.  This effect partly due to accumniat on of organie motter
which follows decomposition of Jitter and partly to the development of a
ﬁﬁﬂtlndr‘- plans microfiora d w th diff peeaes of hugher

Capberts dicidma (Fomk ) Pax. Aplnke matin Leno. wad Perglens
Sacny {Fonk) Chiov form x dutact anocuon which 1 of wide
oucurence in the Yamma ravines near Agra. The present investigat on deals
wih the effert of this masociation on o ] factor studied by comparing the
mkrofungiaad sall conditions within the asocation s th those outsds thn
émm Apact from the above three dommant specics some grasses ¢ g
O™in dutrlex Pers  Elaox « grpt ca Desd.  and Eragr stu puace Beav
2 ome weeds m;  Eephorkt & (o L. Ber eria kispuda (Linn) Schum
Tdescw papures Pers. Plokee Loreslta G B and Mivscocts meeacisli
() Beath.  are common to both the arcxa.

Matxamis axo AMeraons

Sl Sepliag

8ol samples from wreas  vith Cajpperis-Aphde-Popelois  sswocaton
(Soitgnuted ay loeaTty A% and those vhere (b above anocistion did not occur
{ nlocalty B) wero collected dwsmg August 1963 from ) amuna
Tvines mt Chhalemr (Agra} wath the help of sterilreed metal bovers, 6 tong
%d 1} b dumgeter hept i ster heed polysheae bags ead laought to the
Bbacatory for fusther expormentts  The samples thay coliocted  reprosented
the fist aix metiey of soil of the two areas

Lolstin end Timtfic tim of Mic yougs

Isolations were mad  followmg ‘warcups sod plite method (1950)
Martm s Rose Bengal-Streptomycin (Allen 1930) and Caapeka agar meda
Were wned, To check the growth of bacterla n Petrl plates having Crapek s
Aar medmm, one mL. of 02 hact cid salution made m serilaed water
wor added 1o each plat befors pouting ihe medium. The plates were
Icubated at room temperatwe (2835C) for & week  Colony counms
W madeon the 8ih day aad th fougl appearing in Pewi phater were

“~
S
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teansferred, after punfication to slants of Ciapeks ager medium fox storgr
and identification  Idennfication of the {solates wns done and confirmed by
comparson mth authentic stock  cultures {previously identified by Commen-
wealth Mycological Imitute, Kew) stored s this haboratory

Determnmehien of Frequency oad Abuedance of Frmpt

The frequency and nbundance of different specwes of fungr were caleulised
and categonsed follovang the scales outlined by Saksena (1935)  Indindual
and 1ot fungal populatom were also calculated.

Determnation of Sail Facters

Mosnture  water holdmg capacity and pH of tolf ramples were detome
ned wsing methods outlined by Piper (1952)  Soaf humus wat determined by
ignitson method  deseribed by Walksman (1952) Organic carbon and total
nitrogen were 4 using o lined by Jackson (1538) and Fiper
{1952) raspectvely

Rresurts

The dainb population, frequency and abund of differeut
speescs of fungi wolated fram oils of both the aress are shown fn table 1 The
valucs of momture humm, water holding capacity organic carbon, nitroges pH
and orgonic carhon mitrogen rabe arc given fn tabls 2. The polyppls
and histograms are grven 1o represent the set of soll conditions and total fung)
population and total number of fungal typa reapectively of bath the areak

Documon

At 13 evident from table § the total fungal population b slightly higher
wsols of area B (102 442) han that m senls o arca A (56:884) Th#
might pomibly be due 1o the fact that sols of area A contabnlag rct
exudates of the planty 1n the aswociation da not provide &1 good & ‘“b‘m:;
a1 13 provided by soih where thest plants are abseat { B9 Althouh the the
fimgal popalation it hugher In sorh outsede the swocation (f ¢, fn 'B)
tota) number of specics of fungy m fower  Thinyelght specs of fimgl 7
isolated from sorls of A while only thetyone specct  wero obualned from
Twentyfive spetios are cvmmon to botk the areas Thirteen ’PC"::'
P, e hemals T chodama lymeran Aprgillar chealort 1 f‘!""’fm
(tram 3) 1 b w | caecrlor P oalio focalmse S ‘"’zﬂ
#p  Ghuledun fiminaton Carralana macslens Hdesporas all i nlrf:”f
ap. and Myccha Gtenba (1) are restrrcted 1o softs of A \\r i
I Rin opw wrbt x Phama bibemua pergilins aig (ttramm >"hof B
1p., Drndrgthion sp and Byerlia Sterila {2) are confined to the o3 o

In sl H  peoa of fung mdudh\tJDfW“mf of
dufferent mnmmmammﬂﬂﬂwwwm
\onibials 1pread crey 16 gencra and 4 forms of Mycelid s«mu pceter e
Thus, whik the Momhales are well represented the Phyeoe)
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A and the Sphacropsidales are fewer and the Melanconialer ace

ehogeter abwent,

Tnsils of ares A Aspergilfer ragelesss shows tha highest pereentage
sbondince. Next In order wre Aporgpllss fusaeains (strain 1) 4 nigr
fitraln 1) Sheudrlocleduem fumasam  Asprrgller fapes and 4 jepmsr
Inwds of area B Agp rpalixs rgelesws has the highest peroentage atacndancn
Bilowed by 4 fuwgater (stslan 1) Spowdylaciadum fom sum  § perpillas miger
{aria 1) A foows and 4 mdeboes (stomin 2) The remaining fung from both
the arcas have fow abundance.

The highest percentage frequency in wils of A 18 shown by Agpergilins
Jenigehs (straln 1) folloveed by A4 miger (siran 1) 1 riasle ks Spondylecladm
fomarem, Aspergiliss farss and 4 ) panicns In wib of B Leperpilles fimgalut
{sram 1) having the hightst {requency o [ lowed by | mgr (strain 1)
4 mplens 4 fun Spowdrlocled om fumssem and  igaplies s
(taln 2)  Other specrex show 3 restrcted dostnbution

Cemusagerm le schinelaia Clad peromsp  Astorgibe 1dntans {steuin 1)
A fomgetss (strain 2) 4 regulems 4 Ao { terrews and Spemlncaldien
Jowctw show ugher peroentage freq ency n souls of arcs B than in soils of

e A Trichedirau Lsperpillne fom gaiss (strain 2% A ydwsd
n i e exdiains Corvel na lunsta,

Apoagrs A lwkaeasy 4 mger (oam 1) 4

Fusxrem spp  Myccha Stenha (3) wnd (4) wre more frequent and &b vudunt
fosoll of ares, A Pemsliom qpp  a0d Fxss €8 TPP are poorly tepteacy
wdin woihs of B

Edephic F ciors cx R Jatsm sath D st biion S Fer
that the valier 4

A perunl of table? and pohgrapht beings @ ¢ wff
mobsture, humus water holdmg capd b o1gan © c;;bm nitvogen anf /¢ f
o 1n woils within the asociation azi 3 ‘nm iO‘?S'A gy sy
and 5051 respecuvely) are haher tha thes 0 03000 n ; 1t withvwr o1y
wmotaton (9970 2 532% 3! we 0 ‘:’7 ot “[';‘1 A 5% ¢ )
vely) Differonce m pH B neghe b ' Inw biof Mtk
A and 82 m sofls of ares B
momore humus WREE B0y gy, g

alues of 1y ALy

e 1 et VS ST e by o ¢

favour the gromth of mic fung 1o th W
1951 Sakacun 1033 & Chavh® it‘?r 2t Pt bavenigg, g |
: Aawastp pa n

marked betweth
On th :g:}?:d e ¢ ml numhe d‘;:;""‘" inlx
(38) than s B (31 T “;“ bigher
humua  sex buldias The diff 80} epn |

pder 4 erence iy o
et S e e
Wmh,vum:dkd < kmp‘hﬂM,
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Tasix | (Contd)

Dutribstien popalatian, frequency and abendonce of shocect of fionge veleted
from souls eortkin axd omtside the assormiion

Eolls within the smociation ¢ atalds the amociution

N N mo of metles
P t ¥ , Aw | P I F ‘ aw
|
24 A nbktas (Frev) Thom
& Churh 0 140 1 x - - -
15 A codides Liak o9 i 1 o Pox
- Pevclibon fvicolemm Thom Q 1o 3 x - - -
27 P gmalicum Thom 0 140 t 'Y 6131 t %
ko] Seapmlariopris wp. 9140 1 '3 - -
19 Clieladiom  fmbeiatnn
Gllman & Ablott om0 1 X -
Spweria  diverlists Gilmen
& Abbott 0 280 ! x 038 t -
U Neddipwismep 010 1 % -
12 Sedyherys atre Cords. 0 m t x 03 LI
i ralerie bonata (W
Germaterie @ ‘?'5.:}.3“ ttis H [ R X
3t C wacalans (Bancrofi]
bordie 010 1 x -
33 Horwpeisn ofi Bl & .
Mathw 0~ 140 1 x -
3 Spebledadion fomeen . . : 6w s 2
W Acedden vy . o L X
8 Dedyhe w a1 LIRS
1
19 Abvrwane kde oo 19 t 1o Im 2
*
0 Freooa ( 1997 2 1 et
AU Mycelia Stentla (dark) (1) | 0 598 [ 1 - ':
a2 e ( - o 1 .
1
8 . . en @ i tew 0 LoeMo
“ - W | ams 1 Vo8 '...———-—]’
Toul W £84 i ezl
A, ou Aloadenct
PwPapulation in thowand pir gm, Fobreqoensy, -
o Indlates abmowes xb&umuwh‘:’w

|J.!4.SW""'M‘7M“""“" Laercs asd
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TanLe 2

Seil analysis date
o s e | b
I Mekere 12 12%, 09 970%,
2. Hoom 3 175%, @ 557%,
} WatedboMiog capacty 35 235 31 006%,
L4 81 .2
3 Omok carbon 00 3005%, 00 1407%,
¢ Kirogen 00 0593%, 00-0300%,
7

Oanie @ N natio a3 0510 04 6889
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SAND CULTURE EXPERIMENT
WITH SHOREA ROBUSTA SEEDLINGS'™?

H. P Bratwiaar
Ferest Research Institate Dekra Dun,

Very Little work has been done in Indis oa the muneral nutrition of forest
tree specles. Much of the work on natrition fs conducted at Oxford by Leyton
(I982.54,55 xad 56) on spruce pinc and larch  As almost no information iy
miable on Indan forert species regarding nutrition, therefore, sand  culture
experiment an sl (Skerea robusta) seed] was ducted to d ine the
extritiona] balasce of sal seedlingy and for comparing the results with those
sbabed from the roll culture expermment described ebewhere. For the
experiment the seedimgs were ralsed and transplanted in the experimental
:‘“‘ Two scedlings were transplanted In each pot they were as nearly equal

beight a1 pomible. Similarly the sccdlings fn vanous pots were abo of
rady the sme height. Great care was taken to wash away the sand particles
:L:;h!w'hemouwm:dmﬁlcdmtcrbd'mmmpbndngmm

Spertmental pots The expernimental pots were first washed and then
Famied with whitc paint on the mner surface to check the diffuslon of sty
o, fram the culture solutions of Yanows treatments. They were properly
;mb“dmﬂle outer surfaco to repraent the treatment and replication,
raly pounds of purc silc sand was used a3 the substratum. Before
ing kn the pots, the sand was thoroughly washed and dred asd its chemucal
paiton was determined. It was macertalned that 1t did mot contam
?ﬁi“ﬁmhﬂ phosphorous, the elements to be applied in various
S type of sand was found to begood cnough for our purposcy a3
at to know the effect of these clements on the survival and growth of

Tanir 1
- Charecterutics of send wsed 1x the pots

Ez. Ex-

M dmg  unge W Niogw KO% PO%
o able o, Py
Cao¥%  Mgo%

—— L
_‘9 064 0031 979

N Drswon or Expzanmsr
dhoﬁu:m'wmmphxphnrmmuchuppﬂuindam}ﬂd’
S gy L Atre0gth) amd 4 (tecond strength)  Thero were three replizs

complete factorial deslgn giving 81 cxperimental ot}

L Pant of gy
ey approved by the
LA!-u-.qm,“m by M‘ll}nlmi:y

<+
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TREATUCXTS AMD DETERMTNATIONS
A basle dozo of caldum, megneshum, sulphur and trace elements was
given to cvery pot alter three months interval, The levels of potasdmm,
nitrogen and phosphoroin were choten carresponding to an application rate of
200 pounds per acre and 800 pounds per acre. The doses were ghien afler
three months interval, three imes In all, during the year

Tamx 2
Lixcls of Nitrogen Potassium exd Phosphoras Applicd.

Millgrams added per pot
Salts used
Level 1 Level 4
1 Ammonlum nitrate (NH,NO,) 2640 10560
2 Potassium chloride (Kcl) 2000 6000
3 Caldum phaosphate (Cay(PO,),) 4000 16000

Every treatment was repheated three times with two ncdlh@ha';h;
pot. Scedlings werc transplanted after the establishment of secdlings h:md
sand. Every pot was watered on alternate days with 500 ¢ c. of db
water  Thu amount of water was sufficrent 1o wet the gand without -.-:::
out of the pot. Thus any chance of the chemlcals flowlng out and befnt
lost was ebminated at the same time the nutreat solutien was well depensd
in the sand and available to the roots of the scedlngy The ﬁfb““‘;‘
d Inations were recorded fn altsrnate months  Hefght growih (‘S::‘”
number of leaves and leaf area (Cms.) and any other geaeral feature
defiaency symptoms.

The experiment was concluded after 1 year The sccdliogs :::_Pf:
taken ont of pots with their root system fntact, thoroughly wished Totl
tely dried in the oven and oven dried weights were recorded as fol;lt:!m st
dry wesght of scedlings (gms.) dry welght root (gms.) and dry ot
(sm) The dry matter vas then powdered and the following determB3r0 )
were made from the plant powder total ash% nitrogen’ P"nm“::: The
phosphorns®y,  Standard methods were wsed for the chemical ":”n
data for all 27 treaument combinations were grouped In onder o BNy
walues for 1 total dry weight root welght, shoot welght beight
leaf arca increment.,

Moxrnoroorcar Crrrcrs

wat B
Mare or len spedific changes In leaves wert DEBCTW;J""’“ there wat
tesiciency of differcnt el A geoeral chasge 18 T
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;::iﬁax*y apparent In the absence of mitrogen and potasslum.  The leaves

Y stunting and yellowing in pitrogen deficzent plants, whereas scorching

e margin were observed o potsmmum deflaent plantk. On the whole

hwmmmorl}um type a3 n other plants reported by
batance, Wallace (1951) Ingested (1937)

Defickency symptoms attributable to all the three clements under
lhﬂnt.h “‘@lt:d were visfble In the leaves atleast when the particular element wad
e Im 1ome cases nt Jow levels of nitrogen and potasium apphcationy.
Mb‘:n"ﬂﬂr towards phosphorns could be adjudged anly In 1ts absence. In
deiency where only cnn element was present In the nutrkent solutlen
chment STmploms were appeared very early while in the presenco of two

they were & Litde delayed. Before any vistble symptorm of aitrogen
were noticed the growth of tho seedlngs was already retarded.
fum  d. appeared in plant with good

M« M Y symp
It wiy also poticed that in those cases whero mitrogen deficiency
m'wﬂﬂd in lexves the roots o{lcdﬁng!wcrurlm:rth\nmdlmg
ar o “‘Cﬁphmi)honndeﬁdcncyth:motupmdight}yuxldsh In
these Porawmum defickency the roots were also thin Fut not very long In
tu:l\‘l:]uh which potaslum was given in bigher dosa the roots were thick
formed and w was the case with phosphorm also.

Tantx 3
Plant Analysi and Treavn st g o8

Plant Analyss Treatment glven

e

N
Mo Treatment Percentage Oven dry wto mng"‘:d“ of sand

K n |l E 13 N
I EFN 077 052 132'43 o012 o003 012
T EPN 07t 057 128 44 o012 o1z 012
8 RPN 066 086 125 37 003 o1z 0l2
4 EpN 071 060 018 41 012 oIz DO
5 KPN, 066 085 023 47 00 003 012
& KN o171 053 120 57 012 002 008
7 KPN o071 032 119 43 o003 o003 0O
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TAnLE 4—{Contd )
Bene Dala.
Oren dry wt. (gms.) Heght Leafarea sq ans
Si. crmnt.,
No Treatment nere
Root [Shoot [Tom.l meat Imlml{ Fisal ‘ Tacre
ment
t
23 KPP, 133 054[lﬂ7]10‘2 30 4 M7 43
24 RPN, 139{046;18 {163 335 375 40
25 RPN, 10054‘134 159 332 302 20
26 KPP, 130 |043{1 74113 335 370 35
27 kPN, oe3{oso|09s|oos 283 207 66

Duousstox axp Coxcrusions

All treatment combmations mn which all the threc elements (\ h and P,
were persent showed considerably better growih than other treatment camb
natbons, deficient in onc or morc factars, The best growth was shovm by the
treatment K,PN,. On the whole it scerm that higher dasas of potasnm
and nitrogen (0112%  enhance growth of sal seedlmgy  The higher loveh of
nitrogen ahso belps m better asmimdation of potasium and wice vers Phow-
phorut on the other hand, seems to be required in lesser quantity s 1t produced
Detter response at lower (003 /) level. The hugher level of phosphorus at the
same time retards the ammilatoa of both nitrogen and potassium.  Phosphora
at the lower level (003 ,0) showed sufickntly good growth fn mestof the
combmatiom (provided mtrogen and potassium were present in higher dows)
With merease in phosphorus dose the growth becomes poerer f altrogts
and potzisum were present at the lower levels as in the cax with K Py
combination which produced conuderably poorer growth than LA
even poorer growth than K\P \, treatment.

Thereforc it can be assum~d that the munimum throbold valas of p'a:.
p! orus L very near about 003 (provaded nitrogen and potasium were h;n"’
mum amount  But if exther potassiam or nitrogen b low than 2 higber
of phasphorwy o required With increase in the avaslability of nitrogen ‘
o anium the growth inareases urespetive of phosphorus (provaded it u p’ﬂa:'
m opumum amount) Both thee clements produced comparatrsely PO

of KPP &
grovth of praent at th lower mncmmmm:imlhcaxm ler,?.-".

R, Py, treatments which revulted tn Jower rerponses Comp e
teatment. Treatment k By, 13 too much mferor to KiPiNs and [‘;‘Em
concentration of potasnum or mirogen ks Increased, en! anced B can b

as i the cuse of KPP\, and RPN, treatmentt
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asumed that the mini hreshold for pot and en 1 h
rearto{rl of  The mmimum threshold for nlirogen 1 alightly more than
potmum, a3 with increase of nitrogen from K PN, o K,FN, better
ronth resalty contrary 1o what b when p 1k sed to
KRN,

PP

Sumuany

To predsely determine the nutntionsl balance and mmern! requirements
ol ml seedlingy rand culture experfment was conducted with regard to nitrogen
Poawrum and phosphorus.  These elements wore applicd at 3 levels D 03 4
ad 0-12%) m ungle, double and triple, t.e all porible factonal combination

1t, therefore, follows that a hugher sapply of nitrogen fs conducive to
better growth and It acts beat of potasium 1 alio hlgh. If theso two facton
ar¢ at & hrgh bevel phosphors i needed fn small quantities only  Ifsny of
thexe two facton Is at & Jow Jevel then a hugher quantity of phospborm may
Prodace & slight improvement.

Not only does each clement cxert » significant nflweace on the growth
of the weedlings but the presence of each component has & profennd snfluence
8 the effect excrted by the others.  The sgaiicance of the mteractons shows
that the effect of each element I3 modified to & varying degree by the pres-
ot of the pthers
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POTENTIAL FUNGICIDAL COMPOUNDS  PART V-SOME
HALOGENONITROPHENY L ESTERS OF N N DIBENZYL
AND PYRROLIDING DITHIOCARBAMIG AQIDS

3 P Gurra D M L. Garo axp S. K. Saxoar
D ¥ Cellege Aaerat Scheol of Chamustry Afesrnt Callege Afeerne,

Polymtropbenyl esters of a pumber of N-substitnted duhlocarbamic acids
barerecently been found to pomens fungicidal activity against a wids range
of langl, partienlarly Tricopipten mentagrophyles  Arpergiffas mger and  Aficres
fem camsl They arcalo sed ns 1 1 rubber vuleanbation?*
In view of the wide range of fangicdal activity of thew compounds and
%er we b indurtry  the work! ¢ 6 u now extended o the syntheth of
fow nitrophenyl esters of N Nedibearyl and pyrrofidiso-dithiecarbamic acds
::'-ﬂmhlmt:nnuclmdy of therr fungiodal agd meectiadal peoper

Thee esters (111) have beea obtained by the cond of polynl
(I} with sodium mlt of Nsuinututed dituocarbs,
2cd (IT) 4n cthanolic or mcthanche solution st 0°-5 Q. The reactlon takes
Placc with the elimination of a molecule of sodfum chioride
R

R
= / —NaQ 7
ox AN O, 5 C-N
o 1Y ‘o 1
R
® an am
Thm I<hloto-Z:4linitro-  $-chloro-2 6-dumitro, 1:2 dichloro4-6-dinl-

0 Lehloro9 bromo4 G-dinitro- 1 3-dichloro—4 6-dln tro- 1 {-dieloro-2 6«

dimtro. loro- 6-dlaitro- 1<chloro-3-methryl-§ 6-hnitro-
Ichloro-2-emethyt-4 2 4 barinttroS-methyl- 123

I-thloro 4 1-chtoro-
Irid;wme dy)—i:dln h.,:d 1 3 dichloro-Z-methyl-4 6-dlnstro-benzeney
B 24dnlro 2-6dinitro-  6-chloro-2 4-dinitro- 6-Bromo-2 4-dinitro-
Sechloro-2 4dinitro- 4-chloro-2-5-dinitro pomethyl-2 4-dlaftro- S-methyh2 4-
dnitro- 4emethyl 2 6-dm tro- 51,,.:.2,7).24&7-@?}‘“;%24-
dmitro-and $-chloro-6methyl-2 -4-dinitro-pbeayl ﬂ‘m"h ibenzyl (Table
1) and o thipearbamic acid (Table 2) e condented with

their sodium salis
btained from 1:2:S-trThalogeno-¢ G-dinitro-
Structures orchcmhaf“’%:‘m.m (In position | and 5) b based
Mu&thuhnl-lqm atom at poatton-1 which

ke In the conden®
} ey A Adniirorborszae 8 Ebebloro? ddiufiopheyl enen <
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N\N-dibenzryl and pyrrolidmo-dithiocarbamic nclds when condensed with
therr sodium salts respectively

ExprrnsenraL
Halsgenonitrophenyl esters of V swdstimted ditkucarbeme scads

Halogenonltropbenyl aters of N N dibenzyl- and pyrrolidine dithiocarha
mc acids have been obtalned by the condenwation of halogenopalymtroben
zenes with sodium salts of N N-dibenzy! and pyrrolidine dithlocarbamic acids
respectively in ethanolic solutlony at 0 5 by the method ured eaddier® ¢

All esters obtained are yellow crystalline compounds insoluble m water
and soluble in acctone  They arc sparungly soluble o cthanol and methanol
Thelr melting polnts and other characteristics arc deseribed in tables 1 and 2.

The fungicidal and insecticidal actuvity of these esters is under favest!

gatfon,
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bambc wckdy  J Jed Chew Sec 42 418 pare 11
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Sor  bivhalogrmonitropbenyl  aad  oaphibyl enens o P
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KINETICS OF OXID \TION OF 130-PROPYL ALCOHOL
BY POTASSIUA PERSULPHATE

E.C.Kuviex* asn § P Swivastasat
Chewca{ Labyrateriey T D § B Cort College Vam T | Indun

AmTraar

The mcatalyed and the Ag* catalysed o) 1 alcohol— K S0,
oo are wnfmoleeular  Yp uncatalysed mmonpm m buffered and m
tentre ered meda, the rate contant fncreases with dncrease in K,3,0, con-
- ton at fower concentration and becomes constant after & certan con-
\r&hmhw Tn Ag* catalysed reactiom, the rate comtant decresses
pron ! K50, concentrabon and after a certan stage becomes

"’Ymnm\m_ The irnolecnl ate m Agt MR
[N decreasesalightly wnth time, thi bas been traced to the mcroase
n moe CORCEDrAIon. a3 the reaction proceeds §t moreases with merease

Peopyl aleobol eoncentration upto  certam lmat after whach ¢ remalns
bog, by constant. The rate 1 & hnear function of AgNO  concentra

The temperatce coefliclent, energy of activation, frequency factor sud
""Wro(ldhuioufmthe Ag* catalyred reaction wnthin the temperature
E&w ~4¥0 are 215 148 K aall 9334X10° litre mol sec and

U ropectvely Themlteffect it negatve and of (ho pamary
type.

TarraobuoTION
,D,“’"K“mnmﬂc study of the kmetsca of oxidation of ketones * and
e ¢S by Ipt ui;;xmu idered necerary by w to fnvestis

B the kincucs of omdation of mmple aliphatic akeohob Lentt and
? have recently stud ed the kinctics of the uncatalysed ondatoa
”“F'Wyl-lmhulbyx,so m buffered medrum and found it to be of At
,“‘““[mwms,o and of zero order whh rapect to Bopropyl
At 0-05 M or higher conoentrations but at Jower concentrations the
Approached mnity Further within the range of 000123 to 006N
Es0 coacentratons the rate coastant ncreased with #n mcremse o the
‘oftal concentration of K,S;0 but at hugher coneentranom a tuniting valoe
W3 rtached e have studied the kinctiar of the Ag* aatalyied odidaton of
Lakohol by K,5 O i onder to detcrmine the eantence of the
peculiarities in the reaction
ExrrMENTAL
The P n.d,," foliowed was the same s
dopted In revions shudies (oc Gt} Tsopropvl aleohol G R, E. Merck,
hpc L Merck K80y aad other reagents enber of G R.
ayallaed G R, B Mo i
' Rasder tn Chemix  Usnirendty of Reorkee
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Tanrz 3
Lo propyl alcakrl =B S,0 =002 AL AgNOy=0-0004 M TormpsraturemI5C

Concentration of K80, n kx10
000 M 006 2 9823
001 M 009 2 7175
002 M 012 2 602t
004 M 018 2 4617
006 M 024 2 914

On plotting (.,4)i againit log k a lmear curve iy obtalned showng that
the regative salt effect b of the prumary exponentual type.

3 Efictof H¥ romn—Tt will be seen from table 2 that the rate coastant
decrenses with the progres of the reaction. Considering that th offect b
duc to an increase in H* 1on the reactlon betwemn mopropyl aleokol and
K,S O, was conducted without any addition and I presence of (i) HSO:
(i) high concentration of K,SO, (iu) high concentration of K,50; aud
H,50, Thoe results obtained tabulated below bear out the aforesaid awump-
thon that the effeet duc to an increass m jonic strength is companathvely mmall

Tasre 4
Tenprapyl alcskol =K eS,0,=0 01 M AgV0,=0-0004 \f Tomperaiursm35C
kxpt. 1V
) t 11 Expt. I }B'SIO‘(
Expt. I 50, K,80 -
e kX100, =0 01M 01 B 180,
(Uni) | kx10? kxnllo’ -ll:o)t?ﬁ"
) (Unt) (Ual) (UnL)
2 -
30 3 9397 $ 2406 2 7389 1 660
60 3 6689 3 2559 2 2037 | 1674
90 3 5327 3 2683 2 0622 11
1°0 | 33373 3 2595 1 9309 11222
150 3 3281 31493 1 e84 1 1048
0
180 3 2811 31103 1 8256 1 1ol
16
210 32740 3 0909 1 8158 [
1 1063

240 3 580 3 0916 17632
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L Efect of 1saprogyl aleake! Uncatalysed and Agt casalysed
Practions were studied at different aleobol concentratons m the same buffered
oelim {in cate of uncatalysed reaction) a3 employed by Lewitt and Malmo-

(loc. cir) In the former case, the results were smilar 1o those obtamed
by previons workers, The resulys foc the catalysed reacton given m table 5
:ﬁmﬂlﬂamrarthelmmm!ywdmcuw the rate constant mereasing
‘M"‘:mmx concentration of the akohol upto a cermain lumt beyoad
e besomes comtant. Smce the reacton ot 0.08 M alcohol and 0 01 M

0, B abo unmolecular It shows that the order of the
'““""“'“‘mpmxos.o. xm © one and therefore, the reacton with
TPt o wleohol i of rero order

Tarwx 5
Ke5100=0-01 AT Ag\0,=0-0003 Af Temperatare— 35°C
of '
‘&Ex 00IM ©002M 003\ 06 0053:[006\1 0 083
—— —_——

EXIC 28079 33128 36677 45772 7 1963 73225?71573

(erabateq
Waphcally)
o Efct of Ag\D—Reacts ducted wnth diff
Oy have revealed that tho rate i on aing the
Sotnaton of AGNO,, the relation betweea the two being finear 1. +.,
Tl
5 Effet [ temperaturs—Reactions were also carried out at different tem-
o from 30° to 45°C. and the results obtained were utilised to caleulate
the temperature cocfment () encagy of actrvaton, (i) frequency factor
'd(")mhopyofumtm The caleulated valucy are gven in table 6

Tamx 6
Lsopropyl sleaholem KySy0,m0-02 Al AgNO wa0-0004 A
kx1® Energy of  Frequency | Eatropy of
Tempe. \Univ) T acthation factor actvation
Pawre (g ph E litre mol o
ah. sec? ESU
_— T
Rute 1 9149 9 003x10% | 31 34
2 20 14 64
»a 2 9823 9 40010 -1 %2
LliaeN 9 371 x10¢ -3 53
3297 2 10 38
45C, 6 2411 9 565 X108 —31 32
\—————'W’——l ——— ———————
Mean | 215 14 51 5 334 1=

™~ L
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parameres is occupled by the median unpalred pents lobe (Preputiy Sac)
permanently directed forwards with jts long characterbsile virga  The prepn
tialsac (P.5) ames from the basal part of the propirameres The virga
(Vg) b internally strengthened by chitinons Mung and s about 1 3mm
Jong and 004 mm widein the muddle. Thum it b about two and & hall
tumes as long as the p e, The articul of reniform banal veszie
(B. ves.) has a ch ristic ded ch plate and is provided with
chitinous armaturo (C. arm ) and short cjaculatory duct (Fj d.) at its poste
nor end. The vescle is about 0 13 mm Jong and 003 mm wide in the middle,

Opusthewueres (Fig 3a, b)

The oplsthomeres of Hypwrgxs hemyralis Kirby are peculiar ay they poren
all the three clearly demarcated regments  In male the pygmdium (Pg) b
one and a helf times longer than broad and iy about double ayvlmg s the
metapygidiom and telion comblned. Tt s hat capsubar 1n shape with
broad basc and narrow aper. The pygldium 1 provided with & group of lateral
splncy (8p)  The metapygidinm (Npg) b clowely fitted with the pygidiom .
that both the segments look Like & ymgle structare, Tt ls roughly triangolar with
proximal base fitted with pygrdium and the narrower distal coocave apex with
two bulgings on either mde within telson  The third segment, the teboa
(Te) telescoped with the metapygidium surrounds it completely except the
base. ‘The tekon Jooks like a funnel with broad meslally elevated cap-like apex
bearing spines and broad basal tube surrounding the metapygudium.  Teloa
is a delleate structure not chitinized like metapygidium

In femalc the oputhomeres are smaller than those of mak hanng slmllar
gencral outline.  The pygdium (Pg) 5 capsular with broad decply contricted
base and with lateral spines (Sp) It Is a littke longer than broad and .‘-,1?}:
one and a half times longes than metapygdium and telson combined- -
metapygdium (Mpg) and Telson (Tc) are quite diferent from lh#“"m’dl
The metapygidium is fused with the pygklum as in mak and mnt—hk';:‘;‘ld
apex beanng a faint membranous cap having spines.  The telson with
flat apex surrounds the metapygidium.

Dscustoy

The present studes support very great pomilillty of placng ”’;‘;f[:
kameralis Ruby under sub-family  Forficull § Tet, in
neglected by taxonomsts are of very great taxenomic value, sprclall e
the Forficuline forms where sccording to Hincks (1947b) the Efﬂ-‘“r""w"
very confiring  The relatomhip bcmecundomrormoff:f‘
arc mamly indkated by the firnt few segments of antennac pronotum, s
ngs of the elytra and hingﬂp!uddmpcafthcfmbyfmﬁ:lén‘ o bt
The relationslupt mamly based on thee grounds Appear .l.ndl
anwarranted  The author (1965) ponted out that the shape S specrs
Jeagths of the forceps cn pot be regarded as specific ia separating
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Howerer fn searching for the true bulc relationshups between different
frms, it  encntmal to seek those characters which ane from fundamental
wopal procemes and  developments General simianty of these external
durciers b often not sulfident endence upon which fundamental relation-
gt may bebased  Thue, instead of grnitalaa the study of oplsthomeres s of
prt bxosomle value fn the carwigs spedially in the Forficuline forms  The
opisthomeres of Iyt ergas homcralis Rirby are small but well developed wath all
the clearly defined three segments and not very much reduced (Barr 1915b)
Aot complets wnion of pygidum and metapypdium (the radments of
G deventh and twellth scgments respectively) Into a sngle chitnized unit
b the Hpperpus kowerals hoirby make for greater functional cliaency in
bewnect  The mechanical stability afforded by such umfied structure in
et may be of conuderable advagtage to them  This §s endoned by the
;‘Wminoropiuhmu and agrees with Verho=s (1962} formula foc
rficulint forms end with Burr s (19153) and Hincks (19473) wiews regardiag
WrHematic position of Hypurgus kamrelts Kirby

The modern systematics can not neglect opmthomeres in Forfleuline
g for eatablnhing thewr relatlonthips together with genitalia

Sowuary

! The Hypergas kameralis hirby has been described as & new record
from Madhya Pradesh

? The vashation in sts male forceps bas been described for the first um..

3
The structure of the male genimlia hay beea di-
custed [a detall

Tm"“hﬂfhmlh.rwnﬂmdo(l]ghlm the oplsthomerer of

o bnmads Rirby acd their fmportance with the genitalla

In the determination of taxonomic
Foct i potition of earwlgy, specually
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of thymol. The rendual od after removal of phenols constituting nearly 43
per cent of the ol is known as thymene,

The conttsituents of thymene were scparated by fracuonal destillation
wing a Towers column with batch stnp still-head. p-Cymene and p-terpinent
were found to be the main constituents of the oil, the former baing about 55
per cent and the latter nearly 35 per cent.  Other components of the ofl were
found by the author to be d-a-pinenc 15/) d-f-punene {3%) and dipentenc
(5%) Out of the above the presence of d-8-ploenc has been established for
the first time wheress the other four have been reported previously*”? thouth
the percentages duffered to a great extent, y-Terpinene which has been repor
ted prev owly as @ munoc component forms 35 per cent of the ofl,  The proe-
neo of f-pinenc and the approximate percentages of varfous constitnents a3
reported by the author have been confimed by subsequent work of Nigam
et al.* who wath the help of gas chromatography and infra-red spectroscopy
have established the presence of all the constituents a3 reported by the author
along with camphene, myrcene and Acarenc, which aro peesent In traces.
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EFFEQT OF PHNSICAL AGENTS
ON THE CHEMIGAL ACTIVITIES OF LIVING SYSTEMS*

Nawomozx Kusax Karcar
Caitral Drag Research Insntute Luckzor

This thens presents studies on the action of the ultraviolet, ultrason cs and
wimcentnfugation on growth, RNA and DA synthals and certaln exndative
actrvites In Fibris cholerae

Actiow or UrteAvioLsT Rabtamiox
Expermments on the detertmnation of ultraviolet radio-senmtive ites in

waceptible to Jower doses of radiation a3 compared to exidanye actiitics,
whuch were affected only at higher radution doxer, Further DVA synthests
"4 fornd 1o be more than RNA synthesis or growth m both the
stralng of I” cholerse  Tnhibatfon of DVA rynthais was scen to he immediate
whereas & comlderable increase in growth and RNA syathens was noted
withont any fncreass In formation of DNA during the carly stages.  Althoagh
mmwfndiﬂtcdnminlhchtapdod.lphmdmuhmc-
ouly ofnerved which was confirmed by microscoplc cxamination. In coc of
the tiralns (Ogawa 60) this lyms was seen to be msocuted with the depoly
Teriation of DA and RNA. That the ultraviolet Interferes wth the ccll
multpBeation was evident from the greater population of aboormally donga
ted cells In the rradiated cultures.  The abnormally loog eclls were, however
#und to be unstable and lysed out readlly  Cystelne, when added pror to
bradiation akmost completely prevented the ultraviolet damage on growth
and RNA, DNA synthens 1ts subsequent addition however failed to bring
M“"Yprmctbmbothwhmmem-dhﬂwmurﬂtdmhmldmn
Toom temperature.

thesis to ultravialet way
Marked mnceptibility of the nuclec acid yn
fm&uh\ndg‘wduynudymgmowumdw labelled orthophos
hiate spd of atinine -0.C In differcat cellular fractons of growiog and non-
growng cultures. In the latter omo it wes found that uptake of P was
thﬂppﬁkml,l:ﬂdharupmmmvﬁdimlﬂdcmd
incorpors!

tion was almost 1nsemitive to
24 dinlrophenol wheress thiy
uhtraviolet (at higher doses cnly partial inbibation was observed) These
findings reveal that incorporation of phosphate in non-growing celhs may
repraent Tsrarver” which s relatively fmsensitive to ultravio-
o radiaticon as compared to thels sathesit in growing caliures.

Abetract of the thos wabmmiiied 89 154 ArT Usnirentiy fer the degrte of Doctor of
Philosophy N






KINLTIC STUDY OF THEL O\IDATION REACTIONS
OF PFRSULPHATE 1O\ AND OTHER PERSALTS

Jaopun Craxoxa Gurrat
Cheovcal Laboreterves Th.D § B Goot Colligs Aamy Tal

The hnvestigabion  deals with the knetic study of the oudauon of
mercurons and stannows xons by persulphate ion Beudes thm, the stody of
the 8n++ —S,0 reaction has led to m pew volumetmc method for the estima
tion of tin (IT) which Is more accurate and easy in manipulidon than the
:?f:e.m The results obtained with drfferent reactions are summard

Hey (VO 45,0, reectyon—uncatalysad

The unaatalysed ox:davon of Hg,(NOy); by potasiom persulphate in
dt1e HNO, solution b & slow mmolecular reaction  first order wath respect
to persulphate and zero arder mith resp-ct to mercurows som and s attended
with an fnductrsn peniod, the extent of which increases with increasing con
centration of mereurous mitrate and d with an increasing oo
tibn of perrulphate. Further It bt characterised by a very high temperanmo
cocfficient (3 1683) HNO, has no appreciable effect on the rate while the
Feacton i3 appreciably catalysed by Agt on.

HENO) —E,S,0, reachien —Ag* catalpsid

The Agt catalysed reaction it nmilar m behaviour to the unestalysed
raction in respect of both the oversall order and the induction period.
However the rate constant values decresse with an increase in  the initial
concentration of K,3,0, due to the speaific inhibitory effect of K+ fonx.
The induetl 4 very comiderably when Hg (NO,), sohtion
free from HNO, s employed, suggestmg that ¢ §s due to HRO prosent In
Hg,(\NO,) m traces. The temperature coeficknt for the react on by mmch
lower (1 66) than for the wmeatalysed reation.

Hp(N0) —K 5,0 r sctiom—mhd comprcat formanion
It vay foupd that a proapitae i obtaised during the oaldation of
e iate by potamium perulph hn:;{:lodmndim At low

on 1on of nitmc ackl, the product scparating out in tally bk whit
D e g to Imon yellow bac =16 HYSO, 2160 on standing
At high concentration (06 N) of HNO,, the precdputate o wh te Hg,SO,, due
to the tation of Hg ++ by 5O formed by the reduction of K, 85,0,
the 4 sulphate belog soluble ar thi concentration of HNO, On
Inc ¢the coacentration of HE,(NOy,, the lemon yellow preapitate

of thesks 0w which PR D bas been swarded by the Agra Cabveraity
Tw“,dﬂ.-\wxmh 12, Civil o MumaMaonagar
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i A modification of the iodometric method ylelded mat accurate
results at all dilutions In the modified pretent method a deflmte volume
of a concentrated solution of potassium isdide 1 added to a known volume of
standard copper sulphate solution.  After the fodme 1 completely liberated, a
known volum  of stannous chlonde solution is addcd to it nnd l.h nnmm:d
sodine 1 titrated aqainst sodunn  thiosulph d agamnst
copper sulphate solution  using starch u the indicator The titrauon
carned out in CO, atirosphere and the soluth arc prepared 1 frehly
boiled conductivity water stored In CJ, atmosphere.
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STUDIES ON THE ABSORFTION EXCRI'TION AND UTILISATION
OF MINERALS UNDER ACID AND ALKALI PRODLCING
CATTLE FLEDS*

D Q. Jonmt
Atnstent Rescerch Officer Regional Leesiock Reseerch SubStaiton,
Pashulok Riskikesk (Dekra D)

Anul:mpth:nbccnmadtlo:ttxbluhnrchuomhp betwern the acudity
and alkalinity of urine, s induced by vanoms dry and green roughages and
the xmmilation of minerals in actively growing catte The first atep in any
mchitudy &t to examme the unnc reaction nnder the feeding of different
roughages, As a result of a comprehensive atudy it has been posble to
Kentlly roughages in general a1 (n) acsd producing and (b) alkali producmg

Tt bas been obscrved that the feeding of concentrates has a profound
mﬂmhbm{ngth:nlhllnhynf urine even under tho high alkali pro-
d"":lnlpﬂd-dr ttraw  When they arc supplemented over straw dict, in quan
Uties necerary for growth (451b) the alkalinity of urine &5 lowered nearly
tohall, Further stodies on ths line have shown that a smilar change can
be brought about even  with as little as 500 gm. of high protein groundaut
ke when fed with poddy straw and with 230 gm. of the cake In the case
of jowsr straw  The feeding of high proten green fodders in meodernte
quantiuey along wth paddy straw showed practically no change {n urine

In an attempt to alter the urine reaction from ea alkalioo o acidic
an ad ¢ t 1fke CaCly has been wod. It has been noticed
tat CaCl, in Increaslng doscs tends to graduall tho alkalfnity of
uwine, The most drastc change was offected by fouding a manive dase
(150 gm.) of this salt wo rauch so that the highly alkatine paddy straw usine
trrned definitely acidic This observation has afforded proof to the fact that
e be controlled 4t will by an external agency as abo that

e reaction W related to intestizal conditige.
ducted with both wheat and paddy straw 1o
.:hnudyhudmbcﬂ! y straw camcs druretls or not  With identi
:!ﬂc :mnummyw“ﬂnhc‘hﬂp' under paddy straw feeding was nearly
huHuhmmc:ltvz‘!ix uzha\‘ steaw sctting thereby the dupute at rest,

study wheth
Experiments h-vc:: :d’d:du."ﬁ(;dudr{gwnn: n:::&;:ldudﬁ
:;:w c:xr.hn}vcdl:!r“ Iz canle. From the renults obtalned it appeary
eu:drepabd

Ak e degeee of Docww of Phikirophy has bren swarded by

— Abrmct of (o thoss 08 »
the Agre UnheT
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that on a dict composed excluuvely of straw which i1 otherwise favourable
for the absorption of calcium and phosphorus in all respects except the comp
lex factor of acldity and alkalinity the wilsation of diealcium phosphate b
practically nif  Ths could however be not mid with absolute certainty
that such b also the case when the dict has an acdic character for at leant
under wheat straw feeding there Iy some indication that this minera) salt has
partly been utilised.

In a fairly comprehenuve seri 3 of experiments an attempt has been
made to study the utlisation of minerals in actively growing Harlana cabves
under acid and alkal producing straws fortified with sufficient quantities of
concentrates 1o make the whele ration adequate for growth. Contrary to the
cbservation made by earlier workers that the feeding of paddy straw Invariably
leads to negative caldum balance 1n adult animals, 1t has been found In the
present mnvestigation that such s not the case with young animals where the
supplementation of concentrates over paddy straw dict lowens the allalinity
of urme nearly to half  In a condition ITke this some assimilation of alclum
takes place. The principal lesson obtained from this study suggesis that where-
ver paddy straw forms the basic roughoge of caitle adequate amount of
coneentrates required for the specific physiologicy! function, slong with CaCO,
may sufficlently improve the balance of caleium and thus avold disastrous conse
quences,

Unlike calclum the assimilation of phesphorus and magnestum docs
aot appear to depend on the kind of feeding stufls but is mainly governcd
by the intake level of these mineral clements

The results ndicate that when green feeds are supplemented over paddy
straw and the mntake of calaum Is raised nearly two and a balf times the
N R C. level and that of phosphorus to the ded standand the defects
of paddy straw feeding can be removed.

With a view to making a correct apersment of the avallability of calcfum
fiom different acid and alkal producing straws & quantintive determination
of the undigested roughage particles and the calcum Jocked op therein bas
been cone  This residual roughage molety excreted in the Gcees has m
coned by the suthor as the faccal food remdue  An exploratory met
to determune the quantum of such reslducy has been evolved.

ftuted about half of the tetal
In young cattle the faccal food residue corstitu Tt wsder paddr

dry matter intake in the cate of wheat and Jowar
strwe the faccal food reudue was somewhat lower  Adult animal bt lesser
quantlty of feed dry matter in the form of the readue.

The calcium Inst through the faceal food rendue was b«ﬁ;ﬂji'u::?

ucing wheat straw and Increased with the mc in the .lulmmgrd it -
Supplementation of coneentratey over straws wa fo gencral stt was ot
decrease In the bon of calcium through the residue Lut thls effect
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macked In the case of acdd producing wheat straw  These observations tend
wihow that acd producing wheat straw is capable of extractng more
laon from the faccal food residuc than the alkali producing paddy straw

The metabolsm of copper has been studied in young growing Hariana
cabres under the fecding of scid and alkall produciog stravy.  Inchdenally an
Altempt bas abo been made to d Ine the mini qul of
these anmls when straws comstitute the basic roughagay It appears thar the
infloence of scxdity and alkalialty on the utilation of copper is lew marked,
contrary o the observation made In the case of caldum. The requircmeat of
copper for young growing Hanana calves may besct at about 40 my of
copper per head per day for the masgn of salety thougha postive balance
m3y be fully assured at almost half this intake.







STUDIES ON THE EFFECT OF FATS AND PROTEINS
ON CHOLESTEROL METABOLISM®*

R. D Smagus
Department of Pathologr & \ Aledicel Collcge Agre.

Souuary axp Covcraom

N Tbceﬂ'cc(o(faumdprotdmmmm‘ndmcbpld:hminwud
e Hgh porteln diet fod cats were ysed for the amay of fau and “high
Rivrated fat fod rat were mied for the amay of protems.  Butter snd hydro-
Featted fats nerensed the serum cholesterol concentratmn m ankmab v hile
witard of] prodoced an niaal fall followed by bevelliag up of cholestero!
viluey, The nse an agrum total cholesterol levels was mawly due to wncrease
I ester cholesserol fraction. The chol { of bess bpop wis
ko rabed, Phaspholipid showed no chaoge.

The most stelkung findlng of the presen study was a marked falf m seram
dholerteral coacentration 10 rats fed o “0% hydroyenated fat 40% Bengal

In order 10 find aut the bypocholesterolense prsciple of Bengal gram,
&t way fractlonated 1910 ) lipd porton and (b) protein porton  Both these
were found to be equally effectuve regarding thesr Bypocholestrrod-

mic action,

The anknals fed on Bengal gram ahowed an ereased exerenon of bile
#cids and LB, posttore sterols and on eacnifiang at the end of study the SH
*od cocnryme A coatent were found (o be lowered  The proteis frecuon of
&’Bmzllgummepmxﬂy:ﬂ'«&wmmdmgthcsﬂnndmA
coutent of liver  On the other hand the hpld part lncreased the fecal eliml
nation of cholestersl end products without effecting the SH and coonryme 4
coatent of fiver  As cocmyme A 15 4wl eozyme in th inidal stages of choles
terol syntheats, it might be spernlated from these observsdons that hypocke-
letterolemie effect of proteln fracuon b scoomplisbed  through dimfishi g
eadog yuthests of chakesterol and thac of Upld (ractioa through escenire
eliminaton of bile acids.

,p.,cbo!maokmk ctvity of p otelns was found ro bo dependent
m“ge;mmg amino acld  When quantity of suipbur contxinkg
changed cither by Incressing the protca content fom 4%
i Add v of 100my of methieains daily to the diet the sorum
;Om%m; ::d_' and SH grovp conent of Fver were incressed significantly
wbm of the Tocsts mbaminicd w wad pprovtd by ihe Nﬁunhuityy
Thish  wmary o Phllowphy ia Béockcmirey
for (e degrre of Do
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four days and the duration of the symptorm was one 1o two weeks,  About
33 4 of the Ited chicks bed to the lafe

The virus way nonharmagglutinating to chicken red Ulood cells, heat
stable at 56°C for fortyfive minutey, resistant to penrallin and streptemyan i

the concoatration of 10 000 units and 25 mg fce respecuvely and was flirable
through Seitz EK filter

The varlous mmplications of the 1solation of 1B\ from the poaltry and
the necesuty of carrying out extensive serological studles and occa-rence of
I8 outbreaks 10 the poultry stock m the state of Uttar Pradesh and alio in
other parts of the country arc stressed



STUDIES ON PATHOLOGY OF FEMALE GENITAL TRAQT
OF POULTRY WITH SFECIAL REFTRENGE TO EGG-PERITONITIS®

Dreoxs NANDAN SHARMA
Depertmnt of Pathalogy & Bateriviegy
UP Cellege of Tet Sa & A H AMathara Jndim

For the last several decaden the diseases of the fmale genital organs of
poultry bare beeu recognired as one of the major factors of low production,
bigh morhidlty ¢ad mortality among the laying focks In several comtrier
The present study was undertaken to explore the vanows disorders of femle
genital tract of poultry and to conduct experimental studier to elucidate the
role of Bicherackie oole In the causation of egp-peritonithy as there appears to be
Ettle work dane on this problem in India.

The timues for the studiex were collected from 255 hens autopsied jn the
department during the year 190364, Out of 136 buts having exnifcant
gros lestoos in genital organy, the tmues of 97 birds were cxammed histopa
hologically  Bactenological inations were undertaken wherever neces
ary The deparaflinised tusne sections were stained  with hacmatoxrylin an
eosin,  Special staintng techniquer were followed to d t
teatue ek Gram-postive acd negad aod varlow stager of
blood celh.  The post mortem records of poultry maintained in this depart
ment for the six years (1938-1963) were utilued to work out the Incdence of
dlsorden of reproductive organs.  Erghtecn Jaying bems of 12 to 14 mondn
of age obalned from plewrop bke i free flock of this depart
ment, sterfle egg yolk and two E s/t cultures of scrogroume 078.K80 and 08
fsolated from a chick and hen th t had dicd naturally from septicacmia and
exg-peritonitls rerpectively wern ared in the experiment! rtodies The birds In
Grouplumluocuhrcdlnmpa—umaﬂywﬂbﬁ mlL of cgg yolk and G mi
{24 hours broth culture of £ o/ each  Four birdy in Group 1T were Inacu-
Iated ntrsperitoncally 25 m of stenl egg yolk each and the fonr birds of
Gropp ITT with 01 m! of the same E. cofs culture. The birds which died or
sacrificed were necropaed  Groo and hittopathale-ical exmminations of the
thanes were conducted &5 imual,

Durng the six€ars (1938-1963) out of 94 birds cramined the disorders
of the female gemtal organ  were fonnd in 431 (44 3%) casey, which facluded
279 (28 3K) cukes of exp-poitonith. The incdence of these disorden in
Qifferent years ranged from 132 4 to 67-7% and that of egg-peritonith akone
from £6% to 36 7% The studies conducted dunag the year 1963-1964 on
groes and hrstopathological emmination of 136 birds showed cgg-peritoniths
T b o an almmt 1 thrus wbealtted b partial fulEhmcat of the roquirres for

B iper AL N B 5 Patbology of & Agre Ushenty o 1964
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their apphcation in metal to wood and wood to wood adhesive formulations,
agd the preparation of a phosphated polymer from cashew nutshell liquid and
{ts application as a fire retardant for lignocellulonc bullding materkals,

In order to study the medium effects on the catiomic polymerization of
styrenc by tm tetrachlonde the mte of polymenzation was determuned in
media of diclectric constant ranging from 22 t0 29 7 Under the expenmmental
conditions employed the catalyst had no degrading effect on polystyrene
There wasno evidence to show that the catalyst remains attached to the polymer
This observation has subsequently been confirmed by other workers.

The polystyrene produced was of relatively low molecular welght, the
degree of polymerization being in the rapge 7 to 23 The degree of polymeri-
zation showed hardly any change with conversion  Thit it n agreement with
results obtained by Williams, Tobolsky has subsequently advaneed theorctical
cvidence to support this observation.  When solvents which were not ngorously
punfied were used, an increms in the degree of polymenzation as well a3 an
inductlon effect was observed. The increase In degree of polymermation with
conversion observed by some workery Is comidered to be due to the preseece
of tmpurities in the reaction mixture.

Itk known that polar solvents favour the formation of polar products.
Catlonic polymeri atwon which praceeds by an fonlc mechanksm should therefort
be favoured by high dielectne comtant media. A marked accelerntion of
polymenzatron was observed. Comparmson of the rosults with (hose obmained
by Pepper shows that the rate of Polymermation of styrene s many Lumes greater
1n mixtures of carbon tetrachlorlde and nitroberene than Bt ls In mistares of
benzene and nitrobenrene of the mme dielectric comtant. Thisd ferenc
in reaction rates polnts to posnble cocatalytic role of solvents.

Reproducibility of the ’ mxempmmmuwmgoodirmp:;:
of the prevading relative humldity Small amounts of water did nmh1 -

the rate whereas larger amounts depresed it 1f water ks the cocanalyst
polymerization 1ty funcuons are fulfilled by a bare minimum oflt

The general «l effect of dwelectric conatant B very sigmfcaat
as shown by a 1400-fold increase 1n overall rate of polymerzation. Hoan‘:]f
the corrsponding increate in molecular weight s only 28 times A hl:hm‘
electric constant favours the knttiauon reaction which produees foas but dor:m;‘
appreciably affect propagation reaction. It will slow down an foa Ul
zation type of ceuaton reaction but favour proton spletin” However -
ma ked dependence of overall rate on dicketric constant 138 lnd‘rlal-m
ton neutralization mechanum n applicable in the present €% Thls evidence
supports the theory of Lvans and Polam |

tk b
The effect of d electne constant (D) on the overall reactlon comitan
gmbyl'nk-h-%fl\fu—'l wbere K ko and ko arc comtantt
T
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A plot of Ink—h. rersws drel for diffe values of K and A
ghets eurves of the s3me general type as the expenimental curve. This qualitatve
agreendent 1s dgaificant.

Farther evadence in support of termination by wn neutralization 8 piven
by the suppseming effect of chipride Jops on rate of polymerizauon.

In the Seld of polymer characterzzation 8 set of copolymens of styrenc and
diallyl phthalate were studied. Theae were bolated at d Herent percenmager
of monomer convernion in a bearoyl peroxdde catalyred system of styrene and
dialiyt phthalate in the molar rauo 6 1

The molecular welght of the copolymers was found to inaresse wth
converuan.  The number average molecular we.ght a3 determined by asmotic
peenure measurement yring Zimm-AMyerson atmometers rove fram 1 [89x 104
at 86 per cent conversfon to 2256 x 10% wt 71 3 per cent convernon.  Laght
scattering data obtained on copol hutions uting visual lnstruments were

plotted &y }—:gmcl]na,lrdthcmokwhrwu@ua}mhwdtrwﬂxlr

intereepts ranged from 94+10% to )83 x10  The copolymers howeves
thowed dewymmetry of scatter the intdntke dusymmetry bemg of the order of
25 It showed a tendency to rise with lacreming per cant of monomer
coaversion,  After correcting for deyymmetry the welght average molecular
weight obtalned ranged from 3 8 X 10 at 8 6 per cent convendon o0 6 3 X (07 at
7% > per ceat coaveruon. These Bgures are coly 10 be contidered as indicating
the order of magnitnde of the weight avernge molecular weight,

The appareat discreprocy between 3{ and My shows that the copoly

mers are polgdbpene in pature.

‘The dissymmetry permin the determlaation of the largest average
m;tgt:;wm.nw}udm Assuming that the copolymens
are as 1 :Iymjkac_bslm.umylpubmmmnyue.tm:mnc
nur‘!hcarduofw i showing thereby that the copolymer chalny are

comiderably extended in solution

Iyent-solnts interaction constant » was determined
m&?mmmﬂcmwmw and Ught scattoring data  This consant as well
at the alopo A Mwuﬂﬂmnhfdz it i caleulated indieate the extent of
1 tutoa  TE wlue for Ay lncreaser and that for u decrenssy
iateractions in 10 of monomer Thb Indicates an Increwsc In
:L’h h)cremc:ls con’ wlubllity with ronn?lan. This can be cxplaloed
teraction, or werexsing dialiyl phthak Jatlng L
on the bases of the ’“’m:’fmun that the polymer formed towsrdt the end
ﬂmtcm:ﬁonmhmf; Tt Dalflyl phthalate mnity are more tolyble in methyl
wiﬂwnﬁlvﬁ'm.m“, The copolymer produced later in the poly

cthyl Tmc&mh“ hevefore greater affialty far the solvent than
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produced eadier  The positive values for (0 3—) indicate that the copolymer
and solvent are miable in all proportions,

From vscometric and molecular weight data the value for Huggins

constant ky and the exponent « in Mark II k o were cal
These values lend support to the concluslons arrived at from A; and .

Inthe ficld of applieation of polymers attention was directed finst to
adhenves  Modem synthetic reun adhesives have made 1t powilie to comblae
wood with metals thereby mcreaung the usefulness of both. Phenoli renns
wed 1n conjunction mith thermoplastic or elastomeric polymers gwve execllent
wood to metal bonds but the high temperatures required for bondlng create
certam problems  Lpoxy revins can bring about room temperature boadmg
and ft was desired to prepare synthetic resns and to formulate suitable adbestve
from indigenously avallable raw matenuh

An cpoxy resin of epoxsde value 0 33 was prepared from a Jow stage
novolac which was esentially 8 mixture of dihydroxydiphenyl methanes 1
suinbdlity for formulating structural adheuves was determined  To secure
room temperatare curd, ethylene diamine hard was loyed  7ZInc

Ll

dust aluminfum oxsde and aybestos fillers were used to mitlgate the Influence of
the differcnee 1n thermal expanson coeffcents of mectal and wood  An
epoxy reins (epoxide value 0 28) from low stage p-cresol novolac was found to
bea ble pl The final adh formul. ed of J00 parts
of epaxy resin from phenol novolac, 10 pasts of cpoxy resin from p-cresof novolic
6 25 parts ethylene diamine 50 parts ainc dust or aluminium oxide (or 10 parnt
asbestos) and a sufficient quantity of a 75-23 mixture of acctone and ethyl
acetate to obtain an adhei ¢ mixtare of rathfactory working consstency Woxd
10 wood and wood to alumisium lap joints of 6 453q cm shear arca

with the adhesives showed nearly complete fallure In wood when tested to
destruction an tension

The excellent compatibility of epoxy resins

and their toughnen point to the posdbility of ¢
more bntde phenol formaldehyde reum

to other thermosctting reslns
herr wse as plagticisen for the

Further the epoxy group is capable of entering into reacton with hydrovyl
groups avariably present m reol type relns  Low molecular weight ep7<y
platticizers thus berome Integral parts of the resin they plasticize
The epoxy reun from  low  stage novolac mmodumc-dnﬁtrm::fhb‘:
settlng phenal-formatdehyde ren 1m wood (o metal adhowe The o i
Jomts showed fadure almost entirely in the wood when tested to dryiruc

ed on working

tepwon Unmoddisd phenolic rexins jomnt d i
dated
ban slde chain, and epoty
Eprxydatedacardanod with its bulky 15 ear " o ol

cardanol-formaldehyde condrmate were alvo ¢
adhestvm  The former did not prove 3 satulactory a8 the Iaticr
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Tho bonding of wood to metal by epaxy renns bs carried ont . two stages.
Th metal after 1t has been degreased and pickled, b prned with the adbaive
aad the primed metal 13 boaded to wood m the sccond stage of the opetation.

The epoxy reain was rephaced in the secand of these atages by room tem-
peratore resorcinol formaldehyde, and high temperature phenol{oemaldehyde
ream adheives  The results, which were qu te mtofactory  showed the com
patibility of epoxy resin from novolac with there adhexves.

Cmnmcrmlmhmuutlh:llhquld,‘hk m:ybeaouﬂdn—cdtobcl
muxtore of mep ! 1 phenol and 5-p 1 resorcinol, can
fouction as & carres” for the buesth hibiting phosphate radscal
Tbucmtum\cumh;ghlymﬂmbyvn-mcoflhdrpbmﬂllcmdmmmtnd
charmcter

Phosphated revins containing up to about 12 per cent phosphorus was
obtamed by heating together cashew nut shell Lqoid and orthophosphor acd
in appropnate proportions  The resin was chamactereed a3 an aced hydrogea

hosphate which holds condderable proportions of phosphorc acxd as a complex
\rixk.h 3 highly resstant to leaching by water  Further on reactmg the rain
with an aldehyde such as paraformaldchyde, 8 hardened resin was obmined
which resisted the leaching oat of phosphoric acd even more tenacously

The phospheted resin was wed both »s a firesretardant mmpregnant and
a5 a fireretardant coating for lgnocellulone  buildmg materals  Rein
tmpregnated mangs wood containing | 3 per cont phosphorus showed & weight
o3 of only 26 per cent, when tested 1n 2 fire tobe apparats The resistance
of the treatment to leaching was oot high bocam of the polar mature of wood
comt tuent

The phosphated resin o particularly effective a1 a firocetardant coatmg
\m:xtmeuflOOpnmr\:m(S 3 per cent phosphoria) and 12 5 parts para-
formaldehyd dnpersed o a solvent when appled to wood and other shmilar
matermly form a hatd film whech Increases thekr reslstance to taking fire cond-
derably  In the fire tube test, coated  pectmens lost enly 15 per cent weight
even after doubling the durthon of application of flame  Conunuous keaching
N running Ap water for periods upto 2 monts did ot kmpar the efficrency
of the coating

The addition of brommated esthew nut shell bquid to the phophated
resin results m suppredon of flaming and loss in welght In the fire tube test
The duratien of after flammg decronsed from 63 seconds to 2 seconds a3 the
pmpcrt-onofbmmtcdliqund\'umbedtmm ero to 66 7 per cent in the
coatng

Intumescent agen 8 An Also be mucremfully Incorporated in the coating

A firo-retardant coating of bigh cffich and ik to
]mhjn,cmbedﬁtlopcﬂ om phosphated resot of s table phasphorm content
by compoundmg ¢ with b.nloxcnltcd“quldlm:!hmmﬂ-ceu! xgents







STUDIES ON THL MORPHOLOGY AND PHYSIOLOGY
OF RHYNCHOBDELLA ACULEATA BLOCH*

Rasa Craaxona Darxra
Sewwr Locturer Depa trent of Jovlogy D A T College Vuzafersaper

GrxERaL Sowvamy

Our knowledge of the family Mastacembelbdse n very meagre The
only description available that of Day (1878) who described brefly the exter
nal charactery wod geographical distributron of the memben of the family
Other references indude, Regan (1912) and Gregory (1933) an the skeleml
peculrites of the family At and Ghash (1931) oa the snatommy of  the
families of Opasthomi, Bhargava (1953) on pscudobranch  of the  family
Maotacembelldae, Sufi (1936) on the fishes of the family Mxstacembelidae,
amrd Nagar and Khan {1938) on the morphology and hitology of alunentary
canal of Afagtaconbelns armatas

Wth the wdes of bringing out & eomprehenarve account of the anatomy
of the bony fah and to complete the knowledge of the family the mveshgations
on the morphology and phyuology of the common fresh water ecl, Riyachebdetla
sculrate (Bloch) was taken up under the guldance of D V P Agrawal, Head
of the Zoology Department, D A. V College, Mumaflarnagar on which
practically no work has been dome s far The mvestganon © spread
over fourteen chapters each dealing with one system of the fsh Each chapter
omnprbuoflﬂ:onmmcd!htwwbmwurk.mumto{mtmphnm
of the fish and the diecussion en the findings in the light of previow literature.
The references have been given separately at the end, and are armanged alphs
betically

Chapier I dealt with the systematic positlon of the fiuh, The clank
fieation & taken on the lmes smggeated by Day (1876)  Saflent characters of
the varous subdivaiont have been stated and the dugnottc key of the family
\astacembelidae and the geners RAmchaddills arc gven. Whike tracmg tho

“the < ty wed name, Riyachebdelle for thn fah.  In the end of thi chapter

Chapter 11 dnhmthlhedaﬂ'mtwahnlquuudthemhodsmpb,uﬂ
at dufferent stages of the present investigatiogt.
I deals with the external faatures of the fh, The body of
the fish 1 clongated and ecHile  Head b Jonger than broad, and b produced
Abmrect of the theds mbmalted for the degree of Doctar of Pilkwophy o the Agma
Undrermty
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anterrorly mto a trilobed mout which s admirably adapted for  burewmg
The colour of the body 1 dark domally Lght laterally while ventrally it x pale
yellow At the base of the sccond domal fin dark ocelli are found with light
edges. The candal fin is short which 1 in conformuty with the wicws of Norman
(1931) who deseribed that m all eel-like fishes the caodal fin Is erther very moch
reduced or altogether absent.

Chapter IV deals with the integument and the scakes. The mtegument
i+ 1cally and nchly glandular  The muaws eells are distributed profasely enther
solated or in groups  throughout the depth of the epidermis, The dermn 1
dutingunhable in the upper stratum laxum and lower stratum compactum.
The chr pt form an layers In the stratum laxum  below
the basement t The o phores were also observed deep m
the dermy which 5 rarc amongst teleots.  Scales are only of cyclald nype
and are longer  than broad wath their margins being  scalloped In varyiag
degree,  The narrow pature of the scales may be s modification necostated
Uy therr burrowang halnty

Chepter 7 includes the description of the endoskeleton of the fh
Albout a dozen skeletons, a few alizerme transparencies were P"l“"‘-'dﬁ"
the present study  The characterntic features of the endosleleton of the [
are as follows

1 Theskull s very long 1t 18 broad at the postersoc cnd and tapers antenorly

It contams no ndges and crests on the upper surface.

(a) The cthmoid s clongated plate like and extends Iichind upto the
1'3rd of the frontal. It separates the two nasaks meually and form
a verucal septum between the nasal avitres.

(b) The lateral ethmowds fuse mewally

(€) The prevomer o long it 1 artsculated anterrorly with the ethmosd
while posteriordy 1t rums In the groove of parasphenoud on the ver
tral side.

(d) The large frontals are sutarally Joned with each other pottersorly
while anteriorly they are separatc  The frontal ndge hangs donene
ward and articulates wath the pleurovplenoxd
There 8 no bansphenoid and orbitosphenod

[ The panetals are separated by the suprancap @l

£ Th parasphennsd 15 very long and extends { om WP"““""‘S "”1::
the bawocap tal.  Prterod nal margms of para pheno
hort lateral expamiony,

h

() Th orlatal ning is onos ified. Ilomever  the mﬁ:m!uull-’m‘;“l

fth lateral | ne canal 1s present in the dermal tul” o1y
8 well developed.
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The opathotic is abment  the plerotie, the sphenotie, the prootic
and the eprotic are present. Prootie s long and beans facet postero-
dorsally which take part in the formabon of deep (oot for  the
reception of the anterror condylfer head of the hyomandibuiar
The supraocciptal b cipital aad two ipitaly are present.
The exoeciplitah enclose the {oramen magnum completely

The premaxiiia v formed of twenty o plates  bearmg  ounute,
pointed teeth  Mexilla o hed by I 4 o ethmond.  Palse
tine & narrow and o immovably wmted with the cthmold vomer
and prrmphenodd,

The endopterygoid n movably artsculated with the laterad ethmord
ocutsde the palatne

Thero are only two bairanchiah the third one o replaced by &
cartilaginous plate  The third bypobranchial beary an oval
patch bearmg tecth at the prothot! end. Five pars of  cemato-
branchials sve found, the fifth one o1 slightly fattened and i toothed.
Three pharyagobezachials wre toothed.

The gpercular wuboperenlar interopesrcular are present. A spinowm
projecton B given out from the sntero-dorul margm of the sub-~
opereular which rumd in between the opercalar and inter-operculis

2 The vertebral colunm of the fish mcludes 66 10 96 verteinne with 30
to 40 trunk and 36 to 51 candal vertebrae  The aentrum of the first vertchra
B convex infront faung {nto a aaty of the skoll. Fint smven, wertctrse have
fatiened sphnes

()

3

The pophys arne as dovso-lateral g in the anterior
vertehrae and thea dmft ecutrally 10 forrn the haemal arches in the
pa terwr vericbrae, In the firt soven  vetichmae  the nby are
attsched 1 the sockets of the centrd sad sre after astached to the
bampophytir

There are four hvpurals  the founth ore b dutally obdivided mto
two imequal hatves  The radsals are threr  the fimt belongy to the
penultimat  ertebra winle tht remaming wo belong to the st
caudal vertebra

The pel x fins and the pehng gledles are abeent. The pecioral girdie

1 attached bn @ ligament to the Il or 3th  rriebra. The hyperccacod
perforated The hypocoracowd har posterior coracold procem. There & no
soesocoracad

Ty pocoracond

Chgier
(1878} hos commentsd,  R. sadets becomes drowned of placed in water when
not able to reach the surface -Wmmmm directly”

There ore four radiall  two on the hypercoracod and two on

17 deah with the aquave and acrial respuravion of the G, Day



1m

AGRA UNTVIRSITY JOURMAL OT RLSEARCH [V Xy

Ths statement made the author Interested to perform certan  experiments.
The interestmg pomts of the raplratory system of this fish include

1

2.

The fish s habitually water breather  but can utilbe the atmospherde
air in exceptional circumstances.

The aguauc resplration b performed by four pams of holebranchy,
which are of usual type.

There n no peudobranch in thas fsh though Bhargava (1933) re-
ported 1ts presence 1n the embryo and adult of Masaconbelus

The drowning experiments  were undertaken  and at was found
that the fish under study can sun ve outude the water for prolonged
periods,

There Is no accenary replrtory organs in this fish as were olserved
by Day (1868) n Clanas Heteropueustes and  Ophwcephalus  Some
expeniments were undertaken to esmblish the acrial resplration In the
fish

As e bucco-pharyngeal epathellum shows no abmormal vasculariss
tion the author 1 of the opinon that the acnal respiration m  this
fish 1 performed by gllb. The utilization of gilks for acrial ropm
tien though rarc among fihes & ko reported by Hora (1933) =
Vyrtus gulte

The flow of alr 15 maintained over the gills a1 was observed by Ilera
(1935)

Chapter 1 II comproar the account of the morphology and Iitology of
1he a r bladder

3

Asrd ladder of Ripucksbdella b elongated  extending from septum
tran erium to the hind end of the body eavity

The pneumauc duct s closed and the bladder does not take part =@
the acral rap raton It acts only as the hydrostauc arpan

Hit lomically  the wall of alr Wadder consits of the cxterual tunica
external and intemal tumica intema.

Chapter 1 /17 deal w th the anatomm hntology and physmlogy of the

almentary canat of R orwl te 1n detail.  The important features ean

be wum

marscd as below

1

The fnh under study n predommandy caranorow  feed: m-ﬂﬂ]!:
on small worms and rustaceans  In staned cond tom the B

could al« he fed » aquauc  cgridton
Th al mentary  anal of Réyeck blella b a stra ght comparatnly
small tube  Doth meuth and anws are ventral in poutk. The ”::e
phagin pa set msen ibly inin th stomach which D clearly ir‘\'ﬂm

Into & tuln lar cardia and gh bular pylorc stomach. Thr it
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u separated from the rectum by an exteral comtrtom The
cxt of the mtestme mto rectum 8 promded wuh Di-trer. valve,
The Intestme b produced, antenorly mto a parc of mttsimal casea,
Liver is 2 mm-obed stroctore covermg the ocsophames a=d a paot
of the stomach. The panaeas of the fHoh o didwed ik 1 amd
around the lver

The upper jaw takes part m the formaton of a trilobed mout, whch
bears 2 cartilaginow rod in in medan kobe It o well suppled
with taste buds and muces glands,

In the bucco-pharynx, a well marked maxilhary valve o present which
operates against the th ckened muscular porton of the Jower jaw
The bucco-pharynx n provaded with a large number of terth on pre-
maxillae, dentaries #1 well a8 on pharyngeal and horay pads.

6. The tate buds are found m the mout, bucro-pharynx, the maxillary

vahre and the tongue, The gastnc glands are present m the cardiac
stomach but are wanang in pylonc stomach.

Histolonumlly the mtestinal caeca are timilar to the intestine and in
the present description ha € been termed as the intetmal m plice of
the pylonc cacca.

8. The muecosa of the Intesune and rectum contaun three tepe of cells,

the mucus cells, the abtorptrve celh and the wandermg cell.
ThcpHofthcdxﬂ'mtp-monh:lhmurynmlnmﬁwn 623
0 6-85 in the normal fecding fubes and 623 t© 71 m the staned
fahes,

A study of the qualuntive ext of the digestive enzymes shows
that the liver aloac secretes mort of the dgesthe ennmes. The fipae
and protexyes arc Ty acine. The gaunc glnds of stomach seem
topmduc:anlymapmm o cnrymes are secreted m the

on-v;phn.gmmdrccmm.

11 The enxyme secreted by the Iner are pased on to the lntestine where

they reart on the food

a«pln/\’d:-hmduhemmaucmmcuhtwe of the foh [rom the fune

tional
to be

a1t of vicw eypecally i locomotion. In the fab, locomotn appeans
s‘,’,‘m o Araga liform 83 sugested bn Beeder (19°7)  Pectocal fus
e fhh in dunmﬂuwd_n—crmudmngmmml, the medim fins are

help ¢
lhcpuzu f loralned  ndulavon while the  candal Bn plap pracucally no role
in locomHmn

M\Wlmtbedampckncllbchnn the dufferent arterrcy,
and thc veim

i

The heart b formed on the pracral tekeotean pattem However  the
fi rarter] tic fraturey oo be sormmated as below

[ 11.r|1|m\fnmﬂ!hruhﬂlmlnmdhnnp-m'nrmnqunhr

valvrt
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(b) The aunde 1 proporuonately large, with four auriculo-ventn-

cular valves, one pair beng langer than the other

(€) The ventncle B thick walled structure with a2 parrow lamen 1t i

provided with a pair of ventro-bulbar val o,

(d) The bulbus artenosms #s thick walled with swollen lase  1ts trabe
culae fill most of 1ts lumen.

2. Four purs of afferent branchml artenes are given out from the ventmal
aorta.  The third and fourth afferents arise through a common stem from the
swollen part of the ventral norta. The finst and sccond pains are of the usual
type.

3 The fint and sccond pairs of efferent branchial arterles 1ake part In
the formation of ccphabarm while the third and fourth palrs open by a
commen trunk in the donsal aorta immeditely below the cepbalicus.

4 Right and Ieft subclavians anse from the jonctron of the first pair of
supra branchial artenes

5 The coclmco-mesentenc artery arscs from the dorml sorta
Lehind the subclavians  §t mmediately divides mto three branches These
Uranches supply blood to the drfTerent parts of the digestive system, air bladder
and spleen

6 Gonadial artery arme from the postenor region of the doral aorta,
it Wnfurcates to supply the two gonads.

7 The antenor cardinal vein of only left sude pernsusts. Paired infa
juslar ©ms are present. The ductus cuvser are two larpe vems which Ic trans-
veniely infront of the septum trapsversum.

8. The hepatre tin  nfurcates after septum  tranyversem formmg tha
long spaccoms hepauc smues

9  The posterior cardmal of the night side pennts and nto 1t Oopemy
the rght renal porual vemn

10 Only rrht renal portal -in proots continuation with
von.

jut

the caudal

termr cardinal vem and
The alnence of onc antenor cardmal xad one po ety

1be elongabion of the kepatc vens are correlated wath the elmgation
and the dotributbn

spmal cond
Chapter X1 deals with the stody of bram ypral teleort plan

of canm and spinal reaves These thouh conform the
m general yet show some vanatons.

(2) The optic kbes of the bran are better devel
and th olfactory lobes are paired  the Latter bym7 aateno
former  The cerebellum s not very well developrd-

crves which Filone the prmeral teb
cor. The pascd et pTE

oped. The cerebmum
r to the

(b) There arc ten pams of cranul n
oitcan plan vath only mnor differen
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do pot form a true optic chunma but sempl  crom eack etder weo
trally The ffth and seventh cranmlperves form the tememe
fascral complex at thar base,

{c) The spmal nerves of the fish vary accordmy to the oumber of ver
wheac. Thoe are parred and can be arranged m two groupy,
those which orgmmate through the common ent of the vertebaae
while others include those ongmanng though the separate exus
of the vertebrae.  The former mchudes fist 29 and the Last 27 pams
of spmal nerves while the latter group includes all the spinal nerves
of the muddie repron.

Clgpter XIT deals wath the sense orgams of the fish. In this chapter the
olfactory oegams, the cyes the mternal ear and the sensory cephale canals have
been described. These conform the typsaal teleost plan m gemeral. The
olfactory orgams are dongated and the anteror and pasteniar pares are nhoated
wide xpart,

Chapter X1T deals with the doaipbon of the unno-gemital svatem which
an be summarised as followrs

(8) Due to the elonganon of the body and shortenmg of the body cawiry
the kndneys extend almost  throoghout the length. The two kad
neys are fised p cly and 2p +

(b) The non excretory part (the head kudney) o continwows wath the
cxcretory part (the trunk bdacy)

{c} The macerauon preparatons of the kdney reveals that the tnmk
mm.m@umdxlglmhrmlmlumddnmtomm_\l
gimﬂuhrluhua

(d) The gonads are bong and mequal in sire the left one being langer
than the nght and cxiends cven upto the ocophagm. The two
ducts of the goneds it before opening into the neck of median
urinary bladder

(&) Thougl the unno-gensal papilla w prosent in both the sexes, yet it
dmnnmuwuymﬂdm-phnm.

Dreeding season of the fih ranges from June to \gguwst. The
® immmdmo(menmp!ﬂmwdnrmgmcdaﬁamt months
du’cyw,wumlfcm;}ummlnnum&rdmlﬂ the
diffrrent monthy of the year
bromomics of the fsh. In thu chapter Lcht
fer AT} deal wth the
s ,::",rmw" on the hibernabon 3od sctvatwn.  \s regands the coone-
e § ,meo(llwfﬂh W-m{m\rbﬂmuulutxd.\—ﬂ 3
e Import her Ly poor people- Thus chapter alio Inclales the sve-
e

f eaten In g num!
tematies of the family M






MORPHOLOGICAL STUDIES IN PLANTAGO

Raurewt Coanpra Mmanat
Sourer Research fellmo Natiorel Biame Gerdens Luckaoo

The genus Plantage 1. belonging to the family Plantaginaceae, s of high
dicinal and other [c and con I value. The systematic positon
of the family s much dbpoted. Inspite of the controversmal positon of its
family as well a3 ccopomic fmportance of Plextage practically no detailed
morphological and embryological Investigations have been carried out n thes
genm.  Therdare, a detailed sudy of external morphology  vegetative anato-
my floral biclogy florul anatomy embryology and seed strocture of aix
Ploitege species (P esplexreexlis P ocoromapus P lagspus P mayor P seats, and
P panmils) has been made.

Al Pleatage speciaa under investigation, are herbaccons with strong  tap
root system excepting P mger where a bunch of adventitons rosts develop
The stem in P coremspits and P mefer is highly condemsed with radical leaves
lnPnplrxmluPl‘.m}uundP esale, it i3 lem condemsed with
spirally arranged leaves. P pumila oq the other hand, pomesses stem with
distlnct nodes and mternodes having oppotite and decomate leaves Leaves
are cither ovate (P mafs) lincardanceolate (P emplevicaniis P #este) spathu-
late (P lagepns) ot ncicular (P puwuls) margin is entire excepting P
which has highly plmmatisect leaves In all species the leal porsemes
nmmber of paralld, convergent type of veins. g

Howmueamngtdinaxphwbld:hbo-n:.nh:dpohlmg,uﬂh,y
leafiess stalk. Flowers are b senile, ,'r o om, act
phic, kermaphrodits and hypogynous.  There are four scpals cxcepting
P legepes whose mntersor pam = fved  Tho four petals, which are united
alternate with sepal.  There are four cplpetalom stmmens beadng  vermtfle
antbers The bicarpellary bilocal Y P avary p varyin
number of ovules on axile placenta.  The long feathery style har dlﬂ‘u;:j
stigma. Fruit is & pyxidrom.

Germinaton of seed o epigeal: 'Ihclcedungb:nntwolong’.d
green cotyledons Thcm:riﬂemndclulmhnfrwtnpamtoﬂ‘a_u,hmﬂhr
1 3 Thcq:Iblcml(C" gpidamn)owuiuodglnw,h:mm
Layer of the root cap  The oot is (emareh In P emplencanlls and P pyyry
while it fa diarch 10 the rast In spemes having tetrarch roots 1y change

hich recetve three bung)
lh)utnlh.cb‘.:ol'drcm(ylcdom' er forming o
emar pode while in P_ewseepes and P lapgts &t happeny 008 0
— 7t
~ o & mnwhmmimdwyum
Undverdty

t e aidro—Dr R C. Misra, P Dy Pulr Speclalis, Dirvctoraty of Aguientinos
Kapbanerwst Oclec.
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hypocotyl {uself the cotyledon in these species shows unllacunir cond tion
In P coromspas the cotyledonary Lundle remains undonded but fn P fe
it sends out two [aterals.

The leaf 13 dorsventral (P major) o3 well as bobilateral. Bach ven o
traverted with only one bundle which iy surrounded by a dmtinct sheath.
The I type of arc found flsh wuh the epdermis on
both the surfaces of the leaf The hairs are glandular ne well av poa
glandular  The gland 13 onc-celled in P pomile and two-celled in P amplecr
canlirand P major

Secondary growth in stem occurs m all the specier. The vascular
tsssue forms o conlinuous ring in P puamis only in others It is broken by the
overlapping of leal traces which are more marked In P crotpus and P
marer  In P empleqicetits P owataand P pamula, the secondary xylem and
peri-vascular ring comsist of bignified cells only while In others the se-ondary
xylem pomesses lignified ns well as parenchymatous cells and the per-vascular
rmg 15 non-lignified \Vosd consms of vesels, trachelds, Abre-tracherds and libn
form fibres.  Blmple perforations are present at the end walls which are e ber
truncaite or beaked. A distinet endodermold layer and hollow pith are seen
in P proulaenly  An ill-defined perlderm 15 present i P covom pos and
P major  The vascular supply to leaf in P corongpus and P p miz forms one
trace unilacunar node. In P o-als the pode is trilacunar while ln P s #x¢
snd P mger 113 multlacunar  There appzars to exhst a definite relulon-
ship between the ype of node and the size of leal and lts base.

The secondary growih is profuse io root  The sohid cylinder of secondary
xylem either conslsts of lignified cells only or both lignufied and pareachy-
mataus cells (P coreropss and P maper) Periderm is present n all the apecier

The foral bl gy of P o-ata has been studied The total troe soqua red
for the bud to open is about 33 days. The bud pa scs through 5 distiact sta™s
to blossom. Dehuseence of foral bud takes plice from 715 am. to 50 pm=
but the peak period Lt between 80 am and 930 am. Anthens occun
only aficr dehbscence.  Pollen grains are mostly fertll  Flowers pollmated
on the day of dehiscence and 1 2 or § days afler deliwcence msually preid
fruits showing the duratin of the receptive nature of the difused  su=ma.

Inbreeding is powdble in P ata

Tloral anatamy espeaially the bract supply shows iaterestin r“"-"‘:'
The varcular supply to bract m P cworcpny £ legxe Py rPn.nd ”
pr-ula forms one trace umbicunar node whilen P artternailis and rlh
1t formy a trilacunar node  In P m jor it remainy undnrded 0Lrw:!”"‘m
P lagypn it forrm 7.8 laterals while in Poesrovepar asd P [ng:; w""h
lateraly are formed.  Like the nodal strueture of thesterm 2 definiee iy
tian scems to exiit between tf ¢ brace size and the number of Lamde
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seml receives three traces with & common origin, In P lageber  bowever
the sepal trace remalns undivided  Tho petal and stamen recerve one trace
exch. Only three traces supply ovary two normally orlented dorsal carpel
lary bundles and a central amphicritral  placental bundle  The plicental
bandle s totally consumed i supplying the ovules while tho two dorml
bundles move on to the style where they nun parallel up to fos tip.

The anther wall it four-ayered. At matunty only the eprderms and
the fAibrous endothecium are seen.  The tapetum 19 of the secretory typ and
its cells wunally remain uniaucleate Mi rospore mother cells divide smltan~
comly forming tetrahedral and mollateral tetrads. The pollen gealns are
=uooth spheroidal, p nporate and two-cellod at the time of shedding

Ovule b ana-campylotropous, unitegmic and tenulnucellate. The
archespaorial cell, wh ch directly functions as megaspore mother cell, forma
% linear megaspore tetrad  of which the lowermost functions The
development of embryo sac conforms to the Polygonum type,

Feruliration iy porogamons.  Usaally oae pollen tube cuters the emhryo
mc. The pollen tube Is seen lying close to the egg even at the second or
third stage of endesperm divimon,

Endosperm 1 of Cellular type. After the fint transverse division of
tho primary endosoerm nucleus, the micropylar chamber undergoes  two
succesnve longitudinal divislons at right angles to each otha followed by n
transversc onc.  This results in an upper tier of foar cells that develop Into
four micropylar havstoria the lower tier o the central chamber of the
endmsperm constitutes the main body of endosperm. The chaliral chamber
of the endosperm, on the other hand becomes binucleate and f nctons as
chalaz] hamtonium.  The mucropylar hamtoria m P emplencerli P lagopas
and P patg send out branchas  From the chalizal hauro<um of P laopuy
there arme  two cnucleats branches that girdle round the endosperm and
proceed up to the other end of the ovule.

Th ecmbryogeny conformm to the Onagrad type. Sinee it does not fit
in with any of the varlaucns of th Onagrad tpe a new varhation, Pley o
variation 1 suggested.

The two-layered scedeoat repraents the endothelinl and the outermont
epldermal layer of the integument. Oclls of the in ermont layer of the testa
become mngentially cnohed and are found to be unhealthy exceptmg that
of P emplerscanlis where they rematn bealthy cells of the outermost layer are
large and mucilaglnous

The frult conusts of sceds in P esplecicaslis P, P
P prml SmP espu and 7in P mfor mw;;f"mpez‘c‘:::
welght of sceds vary fn dilferent specict. In P mafor the cotpledony are
placed dorsi ventrally in others they m&\md Literally The amount [

i
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mucilage is comparatively more in the sceds of P erefe than that of others.
It occurs in the form of stnadons beneath the ecll walls.

On the bans of eardy endosperm  division and other embryological
characters Plantaginaceae appears to be more closely related to Scrophula
naceac than to Prumu accac, Olenles Polemonlaceae, Verbenaceae, Lablatae,
Acanthaceae and Rubraceae.  Contrary to previom views it seems quile unifi
able to fnclude the fanuly within Tubiflorae Instead of ralung It to & separate
order Plantaginales,



STUDIES IN THE EPIDEMIOLOGY CYTOLOGY
AND CHEMOTHERAPY OF B4JR4 AND LENTIL RUSTS

R. G Karoomrua
Dypartonent of Batawy Agre Collegr Agra

Symorny
The thal comprises Investigations on the epidemiol cytolegy and
chemotherapy of the rusts of pear! millct or befrat (Puumfn\ bpkerdes Stapf
and Hubb.) and lentil (Lets cdimarls Medic.) caused respectively by Pacciva
peonsstl (Zimm ) and Ureseyces fabes (Perv.) de Bary Part T deals wth the

st of bajra and Part II with that of lentil

Paxt I

Stodles were conducted in local fields of befre during bharyf (July-Oct )
196] and 1962 to gather Informatlon on the opdmum roqmrements of
temperature and relative homidity in reladon to rmt development These
factors were ded uiing th b graphs. The diseasc intennty was
calcalated on & modified Cobb's scale, the maximum bang recorded st thase
temperatures and relative humldities which range from 22 to 26° G and 72 to
75 per cent respectively Tho observations were taken during two seasons and
it was noted that the deposlt of dew on the leaf yurface was an Important
factor ln determining disease miemity

The run lofection was abio fourd mbolnﬂucnoedb-yl_bephy]klphcre
mycoflora which forms a miaubiolagl par to that seen In
the rhizosph Uredaspare ger t lndru:t' d wrere stodeed {a
relatlog to (_bcmycu—argln.lnnl found ou the surface of bejre leaver. Charctomren
glshesrm Knnze and Fuseriem etpsperom Bchlecht ex F were raponsible for
almost cent per cent jnh bibon of uredospore germunadon and showed the
mayimum yuppremion of discase symptomn on the host seedlings.  The results
ind cate that this s an inviting Bed of study and nfase fresh hope to the blo-
]gg{a!mnmlofnuud.bam

The importance of physlologi races fn rmt epldemiology is well known
Hitherto phyalologic specialization In Paccinls poaniseti was only suspecied and
th dhcovery of homothallln and fncllanlcu pycaia by Dakla and Sioha
ruled out the possiixlity of the fc fon of physiologic races by hybridization.
As a pesult of the present sudy of re;lcdan of 12 rust sampla oa 50 host
varicties and uable ecotypes, definite indlcatiom are fortheoming that physio-
Iog-ncmaufthcpuh:gcndoal.n It b suggested tha the ocigia of 1he races

Algtract of th thobh sbmfteed for the degree of Doctor of  Phllosophy of (be Agre

Usdrenlty
t Krow C Y ko8 ath Todla
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mucilage ks comparatively more in the seeds of P erata than that of others.
It occurs In the form of stnations beneath the cell walls.

On th: basis of carly endosperm di mion and other embryologeal

h PL pp to be more closely related to Scrophula

rraceac than to Pnimu aceae Oleales, Polemoniaceas, Verbenacrae Lablatae

Acanthaceac and Rubiaceae,  Contrary to previow views it seems quite junifi

able to include the family wilhin Tubiflorae instead of raising 1t to a sepanate
order Plantagmales.




STUDIES ON THE OCCURRENCE OF VIRUSES
IN THE RESPIRATORY TRACT OF POULTRY*

Gt Ray Socam
Department of Pethalogy exd Dacienslogy
U P Colege of 16t S & A H., Malure India.

The prosent investgstion wa  undertaken with a view to study
the occurrence of viroses (excluding Ranikhet dlsease and fowl pox) which
might be anociated with the respimtory diyeases of ponltry and indentlfy them
on tbe basis of lxlaton in chitken embryo and serological studics

Materinls for the bolation of virstes from the respiratary tract incloded
larynx traches, lungs and air sacs from birds submitted for routne postmer
tem examination and thirtytwo samples were procesed for winn bolation oat
of one hundred thrityfour tisue samples collected, Matertaly were pooled wto
four 1oty one from cases of chronic respiratory disease (ORD) two from cases
of tung levions axrociated with egg peritonitls and oo from other ledonr.

For virns solation the embryonated cggs either from PPLO free flock
or {rom PFLO Infectod flock after dipping in erythromydin antibotic solation,
were utllhed. Yolk sac, sliantoic awity and chorlcallentolc membrane
{CAM) routes were employed for inoculation of the materlals  The virm hke
sgenis producing pock like lertom on the ch H! i brane of emb
uated eggy were frsolated from each of the first thres poaled aamples

T

All the straina of the vurns were found to be non hasmagglutinating to
chicken erythrocytes, heat suscept ble at 56°C, for 30 minutes and reslstant to
peziclifin (10 000 unityfml) and streplomyddn (25 mg /ml.)

The smears prepared from yolk saa and JAM of embryos
lafected with the viral ageats gave no wvidence of Lovinthal-Cole-Lilke
(L.Q.L.) bodies suggestive of omithoas.  All the stralngs of the wirua were not
Infective to mice by in ial, 1 and intraperitonial
{noculatjon

routes of

Thirtyseven scrum samples wero pooled into soren groups and wero
Torrarded to Dr R. A. Bankowmnki of California Uplversity U S. A. for sero-
Jogical evldence against various respirstory viruses. Al the | 4 diluted serum
staiples were found to neutralize 80 plague forming units (p.fa) of infections
faryngotrachelds (ILT) vins, Tho scrw thowed 107 1o 10% ot greater sergm

orutrafization titres against infectiow broochith (IB) virus, Al emples were
negative to the antibodim agaicst pel <

sud Mywowres wrain Y of

hmammwwmmmumqhwfm of the
Quirments for the swerd of AV ke, degree b Pacterkology b 1969, t i
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Bankowsks and Constvet (1961} The antisera produced against the viral agent
fncloded in this study and forwarded to Dr Bankowskl neutralized 80 pLa
of ILT wirus and was negative to other respiratory vinpes, This confirms that
this viral agent was amilar to ILT wros.

‘The serological evidence of the existence of 1B infection of poultry in this

country has also been reported.






