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FIELD EXPERIMENTS ON THE GHOIQE OF OVIPOSITION
SITES OF TWO SPECIES OF CHORTHIPPUS
(FAMILY ACRIDIDAE)

J C. Basg CQrovpHEURI*
AmstracT

-

Feld experiments vrere planned to study  the ovipontion behaviour of
Chertinppas paralletas (Z-it) and Chertipper bromexs (Thnbg) Buological
obeervations om thelr reproduchve  bebaviour and ficld methods employed
foc the egg-pods mmoling are deseribed.

The fcld data suggest the pomjbllitres  of chowce of oviposition wtes
by these grasshoppers Thelr  prefarences and  requirements for sclection of
ovipotition sites a @ ducursed. Both specdes exhilt different cholce of sites
for oviposition which Ja imfinenced by the soil factonn. The proference b very
marked fn cave of O broowas as compared to C. peralldas

IrxropTOTION

The oviposition staaof a number of gramhopperss occumng In randy
heaths, fields, pasturs madows and other ximilar habrtats arevery well
marked and some of them show a preference for more preche ovipositon
dltes (Severin and G'bbarson 1917 Criddle, 1933 yaloff, 1950 R.i:hards
and Waloff, 1954) Several British hoppery have restrl
sits.  Theae sites may bs deseribed as bare or semibare patches whkhlre
sclected  for oviposition by metophilous speciey vg  Charthipper tagens (Evers-
mann) C bnaacer (Thobg) C peralledus (Zetterstedt)  Omecotss  rextralis
(Zetterstedt) and Gomphscemppes rafus (Linnsews) Samilar localmation of
cgg-laying eitor was abserved tn Glerthypper elemurglastar (Do Geer)

s and Steasbetkras p by Rubtzov (1935 b) in Siberta.

Field experiments were plansed to collect data on the cholee of ovipos!
ton snitex by C parellelr and C. braawexy in thelr natural halutats  The object
of present study was to make field observations on th  reproductive actintia
of theae gramhoppery and to compare such results with the findmgs on the
ovipontion preference of thoye msects studied in cage  cxperiments under
laboratory conditlons (Choodburi, 1958) The study was carned oat at the
Imperml Collega Field Statioa (Silwood Park) Sanninghill, Berks.

MeTrops

A s mbl sltein STwood Park where grashoppes are unully foand
was chosen for the p esent study The area of study was clamified Into

Proweat addrem  Semor Rescarch Officer (Entomology)  Foret Research Centre (Gowt.
of ImBa) Colmbatore—
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seven different treatments (expermental blocks)—natoral occurring as bare
patches of mosare pattern type  turf (ground covered with  short vegetation)
aat-hills of Lanxs flerws (Fabricjus)  heated bed, carthen mounds of common
builders sand bare and seml bare areas  The Lt four treatments were
astificially made In the study area, Ierelnaler the respective treatment
will be referred as plat

(\)  Desmplion of stedy arras

Astudy area (Fig 1) measunng absut 1440sq [ wa¥set up in a per
manent grashopper habitat which has been named as colony No. | The area
was surrounded oo three sides by scattered  bushes of broom (Swethermens
soparins Link.) and on the open side it was sepanated from the rot of the
ctlony by & narrow permanent field path. Short distance migrations  could
tale place between the two grass-plots.  The area was  densely covered with
vegetation The height of vegetation within the area was Girly tally it
raried from 1 in to 2 fi. Tt chiefly comprised of cnmmon grasses—Ferwca red «
Lo devaetes temns Sibih, Holows lanstur Lo, H mpollis Lo, Doctyls glmmata Ly, and
Teasp Amoag ollier typet of vegetation the following betln were most come
mon —Arkllea mallifeliz L Ramwnoules sepews L Stellansa medfie Vill Plastsee
lexerlsts L. and Ry sp

@) I proimenidd lgyest

In the study mrea two bare and two semibare plots were made (Tige
2and 3) Tach plot was 9 aq R In acea  The Grmer weee made by
pheanga bg metal square (9 sq  fi size) and clearing or uprooting
the ve~taton Inide the square without daturbmg the exbting sl
Mructire to a great extent The latter were made by wing  the
1Ime square but fmtead of weeding out the vegetabon it war cut with
a sharp sethe close to the ground  About ten matural bare patches of
small area (3040 1q in ) were scattered in the study area  these conatituted
a very small fraction of bare ground In the entwe study area. Most of
thewe patchies were nearly of pame wire and henee  the Mea of clanifying
them Into varfows  groups  depending on ther area was geenup The
di thibutional pattern of thewe patclres was of mowale type

A bed (Fg 4) meaming 6x2 [t was prepared by diggng & duh
sbout 17 an. deep A sml  heating coil was burrled o Qt aboug
€ In deep  The bed war kept comstantly warm througlout the
olwenation  perwsd (for about 2} moath)  The surfice  snil of the
led was dailed intn two parts—me half being compict and the  other
half wat bwne  The e mpact talf was ammed frequently  samlrly  the
v e lalfwa  raled every alirrnate day  The wdea of dmdin= the bed
Intn two hal v wat tn dnrrve different al evipotian eetponte In relation
to 00l srortare and o emperature About 2@ fi. from the heated b,
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the control bed (art Bcal bare plot of 9 sq ft.) was located. The ground
between two beds was covered with turf.

Sixteen carthen mounds (Fig 5) messaring 2 37 #, each made of
common builder s 1and weee placed 1 the study ares. Theswo wee of
hillock types having dutinct apex and a broad base  these simmlated ant
hilb present in the mite.  The motunds were fairly well dotribated, Six ant
hills of L fows (total arcz 36 sq fL) wero present In the area.  Spanc
vogetation was found on these ant hills,

(%] Mouszroments

() Tempoasre The surface temperature of soll of the plots was
recorded dally at mid-day witha thermo-couple. In Fig 6 the mean tempe
raturs of vanous plots Is represented  The graph shows the mean six-day
temperature for two months ( July-September) when the ovipoaltion of these
grasboppens & winally at its peak. The mesn  temperature of the beated
bed during the obscrvation period was about 96°°F Standard soil ther
mameters (Negretti and Zambra make) wore akio weed to measure the ground
temperature,  The bulis of sxAkthermomelers were placed }ust beneath the
surface of 30il and wero protected from direct radistion by cowering with
layers of dust.

(@) Adderelegical dats. These data wern directly recaved from the
Stevemsons’ Screen maintained by the Fleld S8tadon the screen was statoned
on an sdjacent plot clove to the present stody area

(D) Sell comp The comp of soll was d fed by the
soa! penctrometer (Choudhurd, 1961)
(iv) pHwalws The determimation of pH valoes of sofl were carned

out by the BD.H Barum Sulphate Soll tosing owtft wing BDH  soal
mdicator

(D) Metheds of firding egg-pods:

In Septembey (when tho oviposition was neardly over) sofl samples were
collected from varlons plots  in the study area. The standard wire-worm
ampler wai wied (Fig 7) fo digging soll amples This 51 & device made
of steel which scoops core of roll measuring 4x6 1n

The following procedure was adopted during egg-pod mampling  As
far ay pouible, the sail samples were taken at mndom it may be noted
here that {t was not possible to obscrve random sampling method while
collecting samples from ant hills and carthen mounds. Four samples wero
taken from each mound thm  twentyfour saomples from sx ant hilh and
sixtyfour samples from sixteen earthen mounds were collected  Fur
ther each mound was divided into  four halves—lighted top lighted basc
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shaded top and shaded base rapectively; one 1ample from each smton war
taken amounting to four samples per mourd  The number  of repheates
w23 determned by the sze of the sampling plots  The 1 tal number «f soil
1ampler collected from vanous plots was 132 Nafes were tilen on the
vegeiaton specially around che eacthen mound  sn | ani hufle

Tt ¢ s0il samples taken were numbe ed a1 d senally ar a ged w trays
in laberatory they were dred under rovn e ndn ¢+ The 1 o raniples
were brolen carefully and sieved through a ) meb w6 g1 (o find
epeprds The eggpods w e counted  wa hrd & d kient fied

Ormigy itk @

{(AN) Be el

An attempt was made 10 obs e 1l e | atne amd e tefavio
pattern f C parsfifsand € by modnabe 618008 0 Dna a1 Iy nnling
much wlrtital atac mplh 3 Threer v! ppers ae 0 I mall gy
sire. amd Dlead eny w Rwithtbrrsanr o tem 1wl b amsnt of

fatience and traitung { eyes are v rd € ogp t G rmonati g o1
laying  Frequentl  fem s werescenl Ling 7 ttr on ke 1 ool bed
er eamosnls, \Male were beardsuredulatn Rrme t e 3y QOn
sestn ocamom  epulabin® p3 oy urie st O ayw e 1) PRI
Lt for neardy 30 muny The ¢npulation pmtr auay be & ¢ el at fawe
male vertical pasim.. Tl courtship Ieha v warn 1 1 odicl on det dl
ttrok ng by ant nn e s seny characien te tehav g 1a) pattern il L) by
approaching miles. Rarely ovpouting fnves wose o ned ke il
It tales -0 mn1 to comnlete depm 1 noof er1 Tle patute att ) e
by the ovipouting females s ipcal of ppdd Peanrda midy wee
never geen oear of nd a7 on the ovfpratn males which w frque tly
obierved in several locuss and oth s gan Prer ape s Tath 4 =~
cibtans clonng peraney ¢f tteovfo tn 11 afer ¢ Al peaen by
shosel ng sod with thee hind tey Nothin m (1 2l defi teh e nd
tng the tum-of th  lay when gupmiton tall takes flae 34 noo pm
ung females were olneyyved in lape scal

(B Fropeds sam ¢ dat
The ranplng tnult 8 wa? lated T 8 In £t o« I}
and o3 exgpads (¢ parals n) € treeorr owmr ansd TH 0t st
mamber of egg prds of € 4 were {und me e tem wt
Cgralehs noardylad ep 2 amo st § ey wmoat ! t men
moonds A very I pumber of e g 1 w1 f 19 v} 1ot
Oulv 4 epgepod of C porll wereetmarmd Foute o i Ve g

(C) dsabfnr of nnlu
The sunnloz Lita arre Franred §
sl taben 24 ant 53 epepoby jamal

a1 Ot I B
el Gl v om0
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tained. The highest number of ezg pods (about 78¢, ) of C brewras
were found in the eartben mounds while C purallder nearly Lid equal
amount of egg pods n ant hills and earthen mounds rapectively Onh
4 eggpods of C poalleles were ob.alned from the artufichal semi bare
plots. Few egy-pods were found in the heated bed

The distribution of egx-pods of both speciea in ant hills and earthen
mound Is represented in Tabl 2 The egg-pods of C brummexs were found
in the proportion of 886 4, and 16 4% In top and lower halces of aat Lills
and earthen mounds  Similar fignres 26-4% and 73 6% were recorded for
C perallelxs  The data indicate that € brwmaews has ahov o a atrong pre-
ference to depout bulk of egg-pods 1 the well lit parts of the ecarthen
mounds and ant hills where the surface it #5 expected to be warm while
C paralicar has lnid bulk of egg pods in lower shaded hall in both types of
mounds.

Further to disclose the relationshlp whiclh may exist between laying
and the topography of mounds, nature of mounds etc. the datn were suljected
to statbticol tess. “The number and frequency of egy pods of both specles
found in earthon mounds are thown in Table3 The full analysis i shown
in Table 4 The following inferences may be dravn

1~Total pumber of egg pods lald by C. bnnexs B significantly greater
than that of C perallefes

2. Thesignlant Interaction betwern position x apecics shows that the
two spectes have different preferences of the poution for oviposition.
In this case, C koess has o pecference to 1y more egg pods at the
top while C parelledns has preference to lay more egps at the bottom

3. Total number of egg-pods lakd at top by both the species combmed
fs pot statistscally different from the total number of egg pods laid at
the bottom

4 There I no significant difference in the total number of eggy laid
between mound to moand.

Bimilar tests were carned out on ovipositlonal data o ant hills by both
the specles; but no significant interactions could be found hence the detalls of
the statistical tests are omitted lrere.

Drscurstan

Previows workers  (Waloff 1949 Richards & Wallof 1934) have obser
ved that C poadfries and C. dranacas depait their egg pods in bare patches or
in ant hills. Choudhurl (1938) has studied in cage experimentn  the soil
factors which influence the cholce of ovipoaition elt in these Insects. The
ficld resules ind cate that C posllds prefer to lay egg pods In antTuills
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whereas Chnarns depouted large number of egg-pods in carthen mounds.
Further the epp-pods of €. Fyvir were dutributed In the proportwon of
714 and 122 In the topwell it and the Jowrr hall of the moundsw
Sunflar figutes 10:6°, and 368 wererecorded for G poralehy  The pre

ference ind cated here ean be  explained in terms of the laboratary findings
on the ovipos tion of these granhoppens. Choudhurd (1958) has shown that
C § wnens prefer to deposit egp pod 1 3011 wlich 1s compact and Gairly dry
while C paralldas ovipos t freely in sl which + mont and somewhat koot

Toslder the sofl factars  the temperature of sail Is suppoted to infl ence
the selectron of erx laylng mtey (Crddle 1933 Rultsew 1933 1 Znamen i
171 and Chenthuri 1937 h) In praent sudy tow number of e le fouml
e le ted lied may Le due t the fact that the snll temper ture wav mu]
h ghet than the surtound ng areas and perhap on arcount  f higher tempe
ratire pravid Fmaleo dad not prefer it The mouture content < the soilin
the 1 eated bed and justructore mi-ht have leen atio effctted by continumn
teatne Howmer in care expermments Choadhun (1951)  has shown that
{ e v prefert wamm soll for en pos t oa a3 compated 10 €. prrasllefns The
[t saopperted by the Geld expenment 1d a that € b et nd C paratly
I both b Ld 834 and 4 o er~pxd inthe top well it arcols of
the mourd and anthih where olntomiy the rempetature of sl w 1 I~
hoeher

The wriltea von dit 1in telation to empodts i prefetence in carr
epaimett d $ ot reveal any sgafeant a1 (Choudhun 1939) and
tonwq ratly o0 el eweriment weee dn gned 0 confirm thy under naturat

mditans Tt pH of #4i) n ntural hat tt of th # gra hoppein
Silwent Patk o farrly un Dm shwang atght ac Le snl In nature the
scrdty and allalnty ofswl does oot eemm tn 1nfl eacr the s lection of
pos ey both the apeeies < ut on chalk LiTs and wandy heaths fiecly

Suwany

I Tle veprutmn of the hatntat el € poalde and € bt
dreribed

? Oberausn oa thr prpexfetne tehavonr of C Frald 1 and
C i are reorded.

3 Felaprmmnwer amad ot o deloe whalrr Cpoold
b bt any preforrpee L th ov pt vy T

4 C Javar voued pefererre 10 Ly egrpelimesten
whbCopas orlnd aearly equl smouatof ernep I
ard raniten movmds

S € b wd at wtroeg pee renee 1 Ly egrgoed
past of the runds (rart'zn momds anl azth?
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bas Jaid most egg-pods in tho lower parts of the mounds. A
porsible explanation for this preference has been suggested,

6. No egg-pods were Sound In ths smmples mken from turf anificial
and natural bare patches.

7 Tho “heated bed was not found suitable for ovipoitoa The
possible explanation has been mggeated

8 ThepH of il from the study-arcs is faidy uniform Tt does
not scems to inflnence the cholee of ovipoution st In C parallees
and C. bnowous
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ON THE DIGESTIVE TRAQT AND THE FEEDING HABITS
OF SOME TELEOSTEAN FISHES

5 8 Kmawxa awp AL Q. Pawr
Department of Jodlegy Th. D § B Geot College Noxd T (U P)

The digestive argans are generally sald to be correlated with the natars
of the food and feeding habuts of the anfmah. Vardous adsptatiocal features
have been reported in ths connectlon 1n fihes by Sayehiro (1942) AbHwm-
rainj (1946, 1949) Mookedi and Das (1936) Pillay (1951 1953) Bapat and
Bal (1952) and Das and Mmtra (1955) Food and feeding habits of certain fishes
have been studied by Moore (1941) Hartley (1948) and Hynex (1930) Re
cently Khanna (1961} examined the ahmentary canal of seveml speass of
teleosts and dncumed various Interesting features found in them. The present
paper deals with the strocture of the b pharynx and tbe alt y cxnal
of ;ome fishes together with ther f{ecding habit

Marxrias axo Mrrroo
The followmg fithes wore examined in the coarse of this studyr

Type Femily Habital
! Ter (Barbxs) ter (Ham.)  Cyprinidac Naml Tal Sat Tal, Nauko-
¢ ) dor (Hae) chin Tal BhlmT&Khnrp‘
Tal, Gola River
2. Barbay ixte (Gunther) » Naimi Tal, Bhim Tal Nao-
kuchia Tal Khurpa Tal
oo,

3 Oreisur sinuatas (Gunther) " Nainl Tal, Bhim Tal, Nan
kochis Tal, Ramgarh,
Khurpa Tal

4 Momechiles rpxele (Horn) Cobitida Bbowali, Gola river Ratl

Ghat, Ramgwrh,
3 \ins seoghels (Skyes) Situridae Ganga river

The above flthes were collected at frequently as posdble from  vanouws
sources mentloned above, The structure of the buccopharyngeal regloa was
studied by cutting hotirontal and vertical loogitudinal sections of the bead
of the fish. Dumcctions were made to cmmme the allmentary canal and other
stroctures amociated with t. Microtome sections wera cut and atalned In
Eosln and Hacmatoxylm to venfy cortai  points.  The gut contents  were

in Bve per cent formalln and the percentage composition of varlom
food Items was worked oat accordmg to Hynes method (1930)
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Tire. Atirserany Caxar or Tor Tox (T1am)
(M1 Yigel 2,and3 TL UL Fig 5

The alimentary canal of Ter £ 13 o moderately long tube and conuits
of th buccopharynx the octophagus the intestnal bulb the intestine and the
rectum. The mouthis a wide crescentke aperture sitaated at the anterfor end
of the spont and I bounded by the upperand the lower ipt  The Jaws and
the buceal cauity are endentul s A membranous fold of the mucent mem
brane called the velum or the masillary vidve Dot behind th upper 1p but
the corraiponding mand bular valve it abtent The buceal cavity {s ipacinn
and it linml with fol led muco membrane  \ well defined tongue [+ not
present in this ;ec e

The jtanynx i drvuible Into two parn—{a) The antesior pant v w3
piratory In funeton and eontany th g anhes. 1) Tie posterior part {s
ma teatory in function Th  ventro-lateral wall of the anterlor phannun
prifrated Iy oblique g Dbty and bt suppacted by four pans of lmanchial
arches each aof v hich Bean the g il Lamellae m the outerslde and the g
raken nihe ionet side  The gill tak » ateymall umpy outgr mtl can Lace
atran~ed in two rows on each arch belng relatnely lang 1 on the fint tan
on the athrt arches. Tley are so arranged 2 to frm the broad deveshih
struttare cron the gillalit @ 3 provest ng the eiape of the Luger particles
of o) that came aAlo~g with th  resp ratry water cu rent,. The tor (of the
1! nrx A th reman, o lined by Dirly thek mu ot membrane forming &
cuhon pafc fl~d th planyneraipad. \lirx  oumber of papillae arc
pretent n th reg on and ate pustatory in function.

Th* ca ty of th* plannxy narnan poteriotly whee the ma treatory
apmarat stuatnd  Tha bs a Vighly apechalsed part of th jlangntom
t omot ffihpar fpllarch G lamella are absent but & 1 ne of minute
nalrn apremres 8 arh Forter it rad upmard fn 13 binder
w t ga~provrut tt dermal surfa  anltherely erdaies the pharyngeal
At t s allsent ¢ Afard and nal ey padubun byt
t o« 1ala demvr ] prom entteeth 1an by e ceratobranchul of
t tft bantul rch oard Lnven a th dnfaler paannoe 1 teeth arr
e el mltn the st ume onth veatral 1! JLthe semibn b Tle teeth
aeh ™ ~t comal airu turey be = arraneed in thres rows and werk
2 akeat ot ml allvn pad o faming an effr ot masteatan
amr ratn

Teown *y a  oteanow tubrarinf Lemed iy (1 dntesn
atres a3 hler A n oA ta gera The (ot partof tte pntor
A %ot oy mmanucdy wder by ateler wallee 11
g trrl L arl knmm tte) Atal LIL pot Targe arm 4

eta C [ It wnn for ) trmmen stwore A (ofard



Jm, 3964} 8. & KHANNA « [ e Facding Holts of some frhis 17

i followed by the Intestlae proper which 0 narrow and coilt roond the pro-
ximal wider part. The intestine narrows gradmally towards the postensor
ond and  finally openy out by the anus  The lut part of the mtestine b
regarded as the rectum bat is not distingustable cxtornally

The mucons Yamg of the ocwophags o lonmtudinally folded  The folds
become promivent and 1 7ag in the intestinal bulb but wre lem divunct
postenioely  The liver 3 n large buobed gland covering the slimentary
eanal from donal anst ventralsides. The gall-bladder w 2 large s ntuated
between the right lobe of the biver and  the cofls of the intenine.  The bile
duct opens s linide behind the ocsophagus  The spleen comyaws of sevenal
dark reddith Jobes scattered m between the tiver snd the intsstine  The
pancreas i diffised imide the liver this formung the hepato-pancrear and
also ocours in the adipose thrue of the body aavity

Tut Awntzxrany Cawan o Bamaus Trovo (Gunther)

@t Fg D
The alimentary canal of Barbwr iwis s & long tube resembling dlosely
with that of Ter o and comprises of the buccopharyux  the h the

intestinal bulb the ntestie and the rectum.

‘The mouth # 2 medium sixed aperturs st the aaterior end of the wout.
The jaws and the buccal cavity are devoed of tecth. A maxillary valve i
preseat. The pharynx, like thatof 7 isr o divaible mio an aatmsoc

puratory port and 2 post i y part.  The gil¥ rakers are winute
and form & filtrmg  apparstm. A cntiony pad b prewnt in the roof of
the branchial regwon of the pharynx and & masticatory mpparatas consbting
of » donal callous pad and ventral testh b present in the postersor pharynx.

The oesophagus ok ahort tube and lexds mts  the intestins] bulb &
troe stomach bemg absent in thus spevics abo  The mtesine, bowever &
relatively kmger than in the caae of 7 tor and i two to three umes the length
of the fish. The sectum can be identified with the help of internal falds only
The mucomt Lmung of the Intestnsd bulb u pamiiated. A well developed
bepatopancrens s present, pancreas belng diffsed into  the liver Spleen
Ues embedded in between the lober of the liver

T ALswxsrany Caxar o Onzoeos 8rvoaros (Guather)
(P1 T Fips 1 and 8}

The alimentary canol of Oreas sireattr o abo smnilar in that of T e
and B ixt described above and consmats of the sime regions The mouth
h s umalt trastverse shit stoated rubrtarminafly oa the veatral nde of the
tmout. The I'pa form & suctonal dise, by means of s hueh the fbh attches
itwelf 10 2t00my or ather obfects wm the water The lower hip b hard and
bromd. The jaws and the bacesl cawty ore edentulous and & maxillany
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valve u preeent behmd the uppr Ip  The buccopharyneeal cavity bs narrow
at the anteror and postrtior ends bat f+ wider In the muddle  The mucont
roemtrane lming the Tuceal eavits shows Dngitud nal folds in the roof and
tranrvrrie folds o the fior

The plaryntcon sts ef an antenior r3p ratory part and o posteror
ma teatory part. Th lranchal arches Dear the mll Limellae and the
pllrales w! L latt v are mmut soft and ks prom nent Thus the
filtemag mechant m 11wt s0 well decelap~d and 30 efficient ay ft i i
theer of Terr \ cmhoons pad u peewnt in th ool and bewn
motatoey and mu ous seret ng pamillae T postenor pharyny u in the
form favenitnl centa ning & hard callus pad  bome by the basoccipital
onthrd rulsnd ardanfer o7 pharynpeal teeth on the ventral stide The eallous
raduadit et tructure but Ima develaped in th s aproscs and beans two round
ed prtleranes on t T wall of the veonlmle Is emered  with soft and
¢ plbtrd muen o memt ane \sthe f d pauss through this reglon, it it
ene el T oab mateatory apparat v and gets moved up with a large
ame atef mocu secr ted by th muenu ¢ M ofthe Literal and ventrat
w 1 fihe vt gt

Tt om0 lasu wadat il At mstem ch it oot pretent. The
mtrt e emnrat Py b owerdanttat (T tr ar 10 it and | o lal
int severald o T sd staed t mp randy in t e mtatmal bult
Trrreum o ot 1 enta e cut nlly Promnent moc mal Flds are
PPt mte s parall 1) anl the intest ral buth (2 g ag) bot
ar I~ o t -ttt otly Theren o ovaly ¢ sparat  the mimtine
fomt vt alla!

Tielatr } atpnqrea; 1 1 1sbed t e 10 one teing very amall
Fht V-1 bl ledir o mallr ecevanlare hined st il e antetior
~da tat tepl w0 ealltladlsar s aclt Tl bile duet opent
e drern asu T ounrear @ adfined plamdl Ling scatterad
tehwt atel vrandmahe doart u ol th b ly camty

Tor Arwrorany © v or Srunomes Revionta (Hnea)
PLIT o 1ad” MMl §)

™ - at £y~ tt a4t ashort ibe and conaty
<« 1t C wwm ~m te s ] (b antetine and U
et e I oy = 1 1tas » it s baermral o poitwa, Tle
1~a g 1 1ot it e et bu Tiere @y nnotrace
ray A T teeth vt el e vy Meanle e
IR A Aa peot Areteal Te d Doned by
tet } { 1 thia trhh tnadlam t sy

€rer Y ) -
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The buceal eavity narrows pasteriotly and the pheryax o divaible inte
two parts the antcnor one contains tha gitls aod 1 resplmtony in fanction and
the povtmior ono drry 2 ymphfied if y apparstus. The branchial
arches bear the gifi hm:)huonthcouuidemdmxﬂ,:mmpy-d’tgmnhn
towards the Inner de.  The il rakers of the nelghbooring arches Interdygioes
and form » broad slove ke structure A cudnony or pharyngeal pad o not
found fn thhy species thosgh the mucous membrane » thicker in the roof of
the pharyax than elsewhere,

The posterior part of the pharynx b narrow and Forms & vestibule in
which » solt muscular pad fs present in place of the calioos pad fovnd i the
otber trleosts descrfbed earlier  The cosresponding part in the foor §s sof}
and papillated In which are embedded & few romute teeth the inferor pharyn-
geal teeth vidble only under s lent The nfecior phurynges! teeth wixk
wgaimst the rodunentary dorsal mmscuisr pad forming a pmiuve type of
masticatory spparatun

The ocsophagua 1 o shoet tube and B followed b the stomach awhich
Is Uahaped and comshits of a narrow cardise and pylocle kmbs anda wder
fundm. The somach narrows considerably at the pylonn and n Dllowed
by ths Intestsoe which at first runs paraliet to the eft fumb of the stomach and
thea torm posterfordy  Tho intesdoe I short and i nat wmuch cofled s in
other cxses. Tty untecdar portion sa wider sod may be alied the ducdemum.
The intesting narzows posteriocly and opems to the exterior by the anus, the
st part of it beung coosidered the rectum.  Promioemt loogitudinal folds are
present in the ooopimgm and stomach while m the duodenum aed the intew
ting they sre wore or doss rig zxg m aroangement. Ia the rectum the kids
are again Jongrtadina] but lem distmct,

The liver w a well developed  bibobed gland and completely covers the
cardisc region of the attomach.  The blle duct opens a little shead ofithe pylo-
rox. The spleen comairts of one or twodurk reddub brown Jobes and the
pencroas is dlffused in the body eavity

Tax Awnoxarasy Canal of Myrrin Ssexarara (Sykes)
(P! II Flga S and 4)

The alimentary caval of Amtss semghels 1 comparsively o short mbe
a:nd combits of the same parts & deacribed in the case of X rapwals. The
mowh it & wide tranyrerse wlit st the antorbor end of the wogt. The buccal
eavity fa spacious snd relat vely lomger tha  m the othe fisber devoribed
above. The roof of the buceal cavity u fumbthed with numerous minat
and ponted teeth prevent on the precosxillse sod the vomens  Corresponding
te the premaxillary teach, maadibular teeth sre also preseat on the demary
All thes teeih mre mesat to p event the escape of the prey and e sot used
for bitlag of chewing. Both the masdlisry and mandbuls wabves a ¢ present.
The tongue Is not progadnent in the species
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The phanyny 14 not 10 clearly d ferentiable Into two parts a3 in other
telean do nbed atove i ventro-lateral s all i perforated by gill shity and
the fint forr pa 1 of gill arel es bear the @il lamellae and the gill rakens Here
th pllrakersa e tw~ hard ard pomted structures  and are arran~ed 1n oac
raw or th ot the sccond and th fifth arches and in two rows on the thud
and tte Hunth parsof archas They are longest en the fint and shottest on
e fiih g llar hand [ tm a broad s eve like ytructure prevenning the escape

flrere put 1= aff W Moreover the il mkens aloug with the vanow
typas «fireth of 1} b e splurynzeal tegim of the fult ferve to micerate the
mo

Tt mw v memlran Detween the glarches u piplbted Inth
Pelemntg it T flann two ladboay pltes ) canng the Supetin
thar ar Liert! regres ot or th domal sde and are Lorne by the fith
1 ¢ fpranneobr 4 hal € map ihine o thewe are prewent the inferes
e te wmtl venwal s 1oaml are borne by the fth pa of
« 14 alul The treth Lhe thewe  {the upper antilhe Tower Jaw are
ot § Ufemanldiler togly fomtle s of the other t lant descn
ted ¢} T~ ntued fr matucation of food anl merely senc
tapeamttt e 1pt o Nidejrey whenoneeit s taken into the pharyne
1t prey n pmyalyg ste macrtonalind e toth jrewen ¢ of thee
P ited

T oglet Lo tth pateror end of tle plaryi v Letneen the
f ot alertta 11 don totoew lapnf lmed by a ttu stomach
b bwes U owtote put + Tt artery narten carla poathn
wlohte A e 110 tofem o fonde and (b8 1 W) narr
w p !t potn Trle rendd e fratemootary st geel f oo

s 1d Tt rtat e Latinely short and exvtend fem b jylu
e ftr s p Tl s stema h Foa sh red tance
1 et Tak Al uepyirr Bt e ar T1 fatentn tardly make
- vees W 1ot awter rpott satul vdertt nth ot The
w! ot 7 e a td dy Ynm Tie rectum et d fTerentulble
s a
P~ rrdn wlalfd fruodw Mareprentintd eugla
- ! tr b f ntatna are f onlinle g nteror jurt
rt 3 N Dedalp-biteletnd, Thelile d t
ot toa ot a1l vy s dul bralth pylen T
o meg 11 betn ot ttet filel e M
toren s 1 »1 ntal eltlrwni ;vm

Frroroll em
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The averagn percentage compositions of the food of these species u given In
tableno. 1 Tho auvalysls shows that Ter ey wually feeds on the phlaat
materdal such s3 muliicsfnler algae and vegetatve parts of the Ingher
squatic plants. The food alio includes a fair amoumt of insects which were
represcrited by thelr cxoskeleton and appendages in the gut. Rarely eyclod
scales of umall fiahes were alto present. It so appeary that thu fih swallows
all type of food material that comes nlong with tha water current and b as such
omnivorons in hable

The gut contents of Berfxs txie reveal that this species takes unicellular
and multicellylac algic, higher plants, fnsects Iarvac and crustaceans, Thu
it is aleo an omnivorous fish. Orelmus sixmatus b @ herbivorous fish and feeds on
multicellular slgna and other plant materaly and a fair amowt of mud ks alo
found inside the gut of th s fich

The exam natlon of the gut contents of Nemethilns rapicsls shows that it
Reds malnly on insects and crustaccant whoso exokeletal parts and legs were
found in the stomach  Bult celttlar algac were found m a few lsolated cases
and do not form the regular food of thus fish, which i an insectivorous one.

The food of Afprter saemghal Inclndes crustaceans, lnsects, Intect larvae
and fahes In many cases the food contisted of fsh materal only This
specles Iy predominantly camnivorous and predatory 1n habit.

Doaumton
The present study has revealed the number of interesting features of the
digestive tract of teleosts and many of them can be explained ag adaptadoas
due to difference In their feeding habits  The mouth 5 a wide aperture
providing & large gape to the fish n the carnlvorous species Alysins swnghals bat
b mrrow In the harb veroos forme and b subterminal in & predominantly
herbivorous bottam feeder the Oreous soaxetes

Numerous teeth arc present on the jaws and In the pharynx of Af s
ghals 1o Belp ths fish 1o catchung the prey and preventing ity escape. Moreover
the gill rakers are ako spiny and asmust tha teeth i the discharge of thar
fonetlon.  They are n t of masticatory patare as the prey s rwallowed and is
not enathed o the pharynx, Such a peclalited bucco-pharynx i evidently a
dunctcdmcfm'.umol'-c-mmrumnpcdulud i very much suited to its
feeding babite,

An Insectsvorous foh like the Nemeckler nepisle s ot in need of mich a
specialned dentiton and shows a lemer development of tecth and gill rakers.
Jaws arc edentulous and only minnte inferio  pharyngea! tceth are present.
A muscular pad 1 sitoated in place of the superior pharyngeal teeth and forms
a mmitlve type of cruahi g spparatus,

T for fs an omnivorous fish feedi g upon mkTo-vegetation Insects and
filamentow algac  Teeth are entirely absent from the Jaws and the palate §
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that the abscnce of stomach in thae fishes fs & speanlzed feature and that
they have somehow dopensed wath the gastric digestion.

The pylorm b absent 1 the stomachles fiuhes and the pylonc cca
are not present in the species dewcribed In thu paper Rectum b alo not
differentiable externally and the altmentary canal is genenally a simple oae.

The pancreas is not visible a2 & campact gland as s foand in the higher
vertebrates except in Af seenghale and is diffused Into the Iver and fn the
adipos tmue of the body eav ty

SuMMARY

1 Structure of the b harynx and the alf ¥ canal of five

apecies of teleostenn fithes has been studied along with ther gut contents

2 The gut coatents were analysed to catablish carnivorows herbdvorous,
cmnivorous and 1mchvo out species

3 Vanous structures m the buccopharynx such as the position of the
routh, tecth gl rakers masticatory appiratus et are closely related (o the
pature of the dict of thewe fishes

4. The camnivorows specics shows a specialbed dentibion and large and
polnted gill mkers, Teeth are pot masticatory

5 Teeth aro absent m the herbrvorous and ommivorom speaas but they
poscn 3 well formed masticatory appamtus in the posteror part of tha
pharynx and a flltermg device s formed by the glll rakers.

6 A kilus rpeale, an fiash, has a primitree type of
ernhing appamtay,

7 The length of tho alimentary canal gensrully depends opon the type
of food bemg longest in the herbivorous and shorteat in the aarnlvorow
formm.

8 A truestomach it present in Af seemghale and N ruproela only and o
abeent in T ier B txctsand O somatxs  An intestinal bulb 1 present fa these
species and this b peobably a specialised feature

9 The pylorvs is absent in fishes devoud of stmach and tho pylaric
cacem are abscnt from these mpeaes

10 Rectum b not distmgustmble externally and an ileorectal valve #
Dot present.

11 Pancreasis a compact glind ln A teaghale but diffasod m others
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FIG3
by 1 Homratal Sertion of % besd of Tor fer showlog the pper falf
ol the beccopharsex - x o8
b 1 Slononta) wetion of te kead of oo ur hawing the bower Ml
of the bax ophanyex x 04

g 3 Medun bop odnal seothin of the brad of T o jon x 08
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Fig. | Alimentary cessl of Orrir pewcts nocoted - x w7
Fig 2 Alimeatary camal of Bardsy s oncoled PR ]
Fig 3 Medla scction of the head of Owlwr rimater - I
Fix 4. Almerowry canal of Nemmceio repuele. - (3]
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PLATE IT

I L Hoootal s g of the bead of Naredaiar rapecal showing the upper

Ball of the buccopharmr ]
T . Same  above showing the lower balf of th buccophanox 13
Fig 3 Mebun boagitalinal we wo of the bead of 1y i seruphale 13

Fig 4 Ahmenn canal of I sephale wncoded o7



ECONOMICS OF CROPPING PATTERN IN DISTRICTS
OF EASTERN UTTAR PRADESH

J 8 Gana*
SrrroTron o HoLomas

With a view to kmow the ecconomics of croppung patterns studies were
condocted in five datncs, . Ghax pur  Azamgarh, Joumpur  Varanasd and
Ballix of Eastern U P by the post-gradvate smudents of Agncultural Econo~
mia, at the Government Agricnlturul College Kanpor under the gudance
of the wniter during the years 1960-61 and 1961-62. The paper i & summary
of thewr rexearch findmg.

The study is based on 860 holdings, selected throngh random  sampling
method, 800 holdings were selected from the two mrogroups upto 5 acros and
abave 5 acres, In Amamgarh, Jaunpur Ghazipur and Veranasi dotdets. Be
sdes, 60 holdings were selected from 5 villeges of one block in Balla dustract.
There were mx dre-groom, varying from below 25 acres to above 13 acres
Fo the purpose of aalculatsons thae holdings were also grouped into the above
two tkzegroups, { ¢, upto fiva apd above 5 acres.  Inall there were 83 villags
sclected through modem samphing method from 9 Development Blocdks m five
districts which were sclected purpossedly representmg the Soco-economic condi
tons prevailmg in the distrcts. Duotricts were alio schected  purposively
keeping In viow the comvenience of the mvestgaton. Thedata was collected
by the sarvoy method on prescribed schedules, through personal interviews

CHasagTERITIN OF TIX RIarow

The Eastern Region of Uttar Pradesh &v  characterksed by high demity
of population (being 844 per square mile as agamst 537 for the whole Statc
wnd 287 for the country) low output per cuplta and extremely scanty re
sources.  The soil has low fertlity though it J3 n t bancally defective, Ramn-
fallis erratic, and 1w onequally distributed. Floods and drought are the common
features of tho reglon. Often long  breaks in ram ereate drought and heavy
dovwnpours bring in floods and consequently the regron b called 8 Scarcity
Area The yield per scre o comparauvely lowand tha per cap ta natural
Taources are poor Tho extent of rumal to the total populaton varkes from
73 7 per cent in Ballia to 93 per cent m Deorta Under thn pressuro eve  the
margmal and sub-marginal lands have been bronght under coltivation. The
FropoTtion of the net acoa sown to the cultrvated area varies from 80% to 92%,
fn Bailla. The average sze of holdmg below 5 acte smize group understudy 1
283 screr mgalmat the avernge of about 4 acres of all the holdings mumbering

10 millioas in the entire State. 812 of tho total bolding n the Swate are
below 5 acren.

Garg, 1. 8. Production Econombit Curm-Prol., Govt. Agric. College Ka por UP (India
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Crorrve PATTZRN
The table given below shows the percentage datribution of cropped area
oa the holdings under study

TasLe 1

Shoeotng the percrntage distrbution of crapped lo 016l aroa wadir cultivetion

Districs Mdylhrkyls"'"]\vbatlﬂnm}h Lsﬁ::‘mlz
Balloy 4260 2300 s 1% 466 1333 -
Ghasipur 24 48 - 28 615 53 54 -
Jaznpar 1“2t M2 dor 1418 - - - e
Araoagarh 936 135 615 447 438 90t - -
Narsomd WA 9 523 S&2 439 48 5% 38

frmm f W | sow) woo] son] 675 s00) sss| a4 | me

It is clear from the table above that paddy in hharif and \hent and
Sugarcane in Rabi arc invanably grown in all the dotriets under stuly
Single cropping b the common patiern of farming of this region On an
averuge, the area occupied by paddy alon fs 33 4 followed by maize 22.8%
at Jaunpur and barley 18 5, of the total culivated nres. Pea, sugarcane,
wheat bajra and gram, on an average, octupy 8 35% 8007, 6:73%,,5 1% and
5% respectuvely of the cultivated area in a desending osder  The 1ighest
percentage of area under paddy is 49-36 1 Azamgarh and U o of make,
barley what and sugarcane being 228 2429 14 18 aod 60! respectively in
Jaunpur  Barley in Ghazipu  gram in Jaunpur and Balla  pea 1n Jaunpur
and Ghazipor bajra in Ballia Azamgarh and Jaunpur and maize in Ghazipur
Azamgarh and Varamsl are not commonly grown Barley wheat mustard,
gram-barkey marze urd  Jownr-Sawan-Arlar wheat gram and gram-linseed
arc the common crop mixtures practiced in mixed cropplng

Table 2 shows the percentage of the total cropped aren occupied by food
fodder and sugarcanc—a major cash crop and the cropping intonsity districtwise

Tase 2

Percentage af total cropped arca sccupicd by foed fodder and sugarcams of thy tatel
cultiveled area end percentage of cropping bxtoasity disirkimise

Districts i Food erops Todder cropt | Sugarcane W;
Balin LN 2] 4 27 890 13 s
Gharipur 91 63 306 235 122 00
Jrap 5 97 2 00 600 [E- ]
Anogerh 90 00 1% 610 nr
\ aranam a2 9 74 5N 146 8
WK""“"“ | 87 45 say | 57 175:%6
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It b clear from the above table that on an average, the percentage of
the total cropped area occupled by food and fodder s 91+41 and that under -
garcane § 76, Remauning 2 83% might be 1n other crops which are not taken
into commderaton 1n the stndy Sugarcane m the major cash crop of the
region  The percentage of mtenmty of cropping » 125-96. The figures show
that the cconomuc situation of tais regwon is veoy alarming, as the rato between
cash and other crops 1 vry wide. The cropping Intens ty at 125-96% s also an
Indlcatwon of the fact that the intensive practices of farmung are not followed
inthis 1cgion. As such, there 3 mach scope of mdifying the cropplog pattern in
this regson with the Introductisn of new crops in conformity with the demand.

Eoowoum STupms
Averags investment ex fived capitel

The following table shows the average investment per holding and per
acre in the selected districs. Valne of land and rexdential buildmgs
has not been incl ded in the fizxed capital The tems included in the fixed
capital are livestock, Deadstock and  the godown for grains and implements
and lvestock shed

Tarrre 3
Skewng the valus of oestment  ® fred capitel
luverment Halla | Gharpa I Jeampar [ Ammyarh [ Varsos
Re l Ra l Ri, Re Re Re.
Fer baldng l i7e$ 00 1673 00 1601-00 247 00 1143 do
Per acre s 0 7y 00 244-00 am w 243 00

The avernge investment per holding and per acre comes to Re 193600
and Rs. 24760 respectively
Japut-Output Ratre

Input, uutput. net g or lc- l‘u:mlly labour Income, farm business

T/uu_:4
Shoonyg put acre value of Inpat, Oxipud  Net profd o1 less, Fascily Labonr Inceme
od Farm Busisess Iscome  (In Ruposs)
Family | Farm | Kawo

e | o oo [pon] B2 [ 228 £
Baila i o0 170 4m @ 1t LF-1
Ghanpar mnr M 805 17% 1Zm® 1137
Jaarpar 17700 247 94 06t o8 11318 1140
Amoph 137-96 244 B3 B587 1287 1N —) 1135

Varnad 18421 428 106 38 llH
Arrr--h.ubnuz-p“m‘g—ﬁlrﬁ“_!_f mn (I3 ™S

Th:ublcxrvmd:ov:lndlcamdntthen:tprﬂﬂtpcrmlmdanndy
on all holdings on an average is Rs. 37-92, while Rs. 86-87 b the highatat
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Azamgarh and the lowest Rs 14 70 1o Ballis. The average iaput peracre s
Rs. 173 39 and output Rs 231*22 The farmer In thus locality on an average
earm Rs 111 22 per acre a3 farm buniness income which includes the net
profit of the bisiness value of his family labour the interest on unpuid lovest
ment and the charges for the supervition and management cic.

The breakup of the percentage datribution of total valoc of Iopat
factorwise Is given below It gives an idea of the proportsonate expenditare
incurred by a farmer on the varnow items of productlon on crop growing en
a farm in the regron,

Tane 5

Parcentage distribution of total valus of input factermse

I eret
malock | 1 o | Seet | P I |
= fo l | m] i gy

a2 2780 s 200 410 510
Ghasipur 4181 M40 B80S 155 118 343 4%
7 enpar 55 1359 102 713 246 403 34
Ammgarh 07 26 9m  Gm  3W 188 533
Varsosl S8l 000 8@ 813 202 238 28 G4l
Tk "0y 00 e Ser 246 212| 1M 5

It is clear from the abowe table that ballock and human lbour accounts
for more than 73% of the total ecxpenditure peracre on a farm. On account
of secd and fertdiizers, the Input o hardly 14 66%  The arrigaton has hardly
contnbuted 134/ hich 13 almost negligible comparing the irrigated area of
the locality under study The utilsatin of fertilizers alic appears to bo
very poor  Heavy utilsation of human labour suppoits the fact that the im
proved implements leading to saving in labour and time are not much wed
It can be concluded from the table above that there is a much wnder scope
for imp oving the cropping pattern in the region

Table 3 o condensed from tables prepared  separately to work out the
cost of cultivation of the crops grown oa a farm, factorwue.

The pereentage value of fam ly labour on avernge is 04 94% varylg
from 71 60%, m Ghazipur to 50-00%, in Dallla and that of lured labour
3506 /

Oxtput—It 13 clear from tablo 4 that on an a rrage, on holdings under
atudy the output per a re wa Rs. 231 22 The percentage contributk n to out
pat by vanous crop enterpnzes bs glven In table 6
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‘TABLE 6
Perventags coniribution 1s stpal by vansexs crvp entaprizes ox the koldings oxder study
bays
Dintrict Paddy Barley |Supar | Wheat uml'h Lm Mabe
cane mwen
arbs
Bailn '37&4 62 181 5w 2% 31, 63
Glazipar W 1370 3% 3518 430 815 10%® -
] unpar 1660 2280 95 e 4 00 LR 6 50 17 4
Asamgack 3363 1878 1925 68 87 347 686 -
Varmad M5 945 1580 440 235 300 500
Averagr om all 3108 1661 1377 735 921 35k 700 174
Toldingr.

It b clear from the table that the mam contributlon to cutput under
stady b from paddy followed by barley sugarcane and whemt crops  They
contribute about 67% of the total ontput The remalomg 33% comes from
the crops like pea gram, bajra or mwan and srhar (mixture) and other
<rops of minor mmportance like go-chana ete  Maire contributes to the  xtent
of 174 of the total output 11 Jaunpur Tn all distncts, cxcept Jaunpur
paddy I the highest contributipg crop varying from 31 20% 1 Ghax pur to
37 30%, in Ballla. Sugarcane has substantelly contribeted 1n the mceome
warymg from 19-25% m dustrict Azamgarh to 1912 ,, in Ballm xnd 13 89%
In Varanas. Barlcy has contiibuted 2280 5, 0 Jamnpur 1878% 1n Aram
garh, 1657 £ in Ballh and 1570 in Gharipur of the tutal output of cach
district, Wheat and malze has contnbuted 1460 and 1740 4 cspectively
to outpnt of district Jaunpur The man contributng crops to the cutput in
Balla are paddy sugarcane mnd barley and those in Ghaxpar paddy bailey
Gochana  (wheat and gram) bajra and arhar and pea in Jaonpur
Barley mawre, paddy and wheat 1n Azamga h paddy sugarcane ba ley wheat
and sawan and arhar (mxture) and i Varanan paddy sugarcans asd barley
Returs 1o ixpestment

Table 7 shows tho percentage return to capatal m ertment and the
actmlly incuned cash and kind expenses.

Tamer 7
Skowt £ the pervenlag veiarn to capitel mtmoni end oinally mexrved
cask and Hnd expouses

Ttem ‘n.nh (anlpwr‘_}umpu ]mmlv.mml:‘wm
L bokdings
Pereentage rewm 1
capitat 480 5435 80 7% & 03 317
Perceatage of actually
lwcorred eash & Liod
CTDCRaey 7| Mol nw| v 2420 | 1510
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It s clear from table 7 that the perceatage return to eaptital investment
on an average is 517 1t belng the highest at 8-20 in Jaunpur and lowest
at 4 80 in Ballia

Tho percentage actually ncurred in cash and kind expenses for all the
holdings fs 25%, This includes the expenses incurred in the purchass of seed,
manure fertilierr and wages to hired labour and rent of land, if any and im-
gatlon charges.

Corar.onon

The study of the flve dutricts of castern U P based on 860 holdings
reveals that the cropping pattern of this region is very poor and return per acre
is very of: Yy The arop y It hardly 125%, and the crops grown
do not porsem the high returning potential. The cropping pattarn followed
In this region ## moro or less of sulsmtance natore. The percentage of
expenses on the consumption of fertillzers and trmgation charges arc almost
ncgligible, comparing tho vastness of the nrea and lrriganen fcilives available,

Therefore, the immediate necemity s to Introduce the modemn technique
of fanmung ¢ g Japanese method for growing paddy and U P method for
growing wheat. E jon of imp d impl for the preparaton of land
and interculture operation In the Beld should be kmmediately taken. Appll
cation of fertilizers and we of irrigation [aalities should be Increased and
tho practices of sowing crops in lines be taken up. Double copmng pro-
gramme thould e planned with the introduction of new crops sulting to the
sitmatian of the locality

‘There i3 much scope for the Introdnction of potato and torl (oflseed crop )
in thn region, for the succen of which marketing facilitics will have to be
developed and cold stores for the storage of potato will have to be established
Such crops and the varicties thereof which can withstand the flood and drought
conditions ddmultapconsly will have to bo introduced.  Boil conservation practi-
cc3 will be put into operation to increase soll fertihty

The salvation of thrs region hes In the mproved cropping pattern which
should be planned after thorough stedy of the phyakenl cond'tions of the area
and socro-economuc condition ofthe firmers by the Agrienltural Econombst,
Production Economist Agronomist, and Planners as a coordinated progrmamme
matam pnat
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SOME THEORETICAL AND APPLIED INVESTIGATIONS
ON ELASTO-PLASTIO BEHAVIOUR OF ORTHOTROPICG
AND NON HOMOGENEOUS MATERIALS

N 8 Brameagax
Lecturer e Mathematics Reerkes Unlversily Rwerkes

Intense technologucal development in the recent past has remulted 1
the development and extensrve use of plastics In the coustruction of equupment
and structures on the one hand and on the other in the we of metals at
elevated temperatures, for xmple, i oil refineries, gas turbine, high speed
acroplancs, mimiles, satelhies and In nuclear power generating equpmont.
The grosms deformaton behaviour of plastics and natural high polymers at
room femperature b om br to that of metaly at elevated temperatures.
Application of & constant stres results In an istantancows clubc stram
foliowed by a stram which gradually increases wnth tme The time-dependent
strain b known a3 creey Sumilarly appliatbon of a constant strain results fn

auow relaxation of strem Concrete is another example of a materal which
shows thme-depend tanical beh

Theorics of clasticity and plastiaty do not take mto sccount the in
fluence of time for winch the load acts or the body b deformed and are,
theraore, totally {n.ndrqun: for the analysn of stress or strmn in materals
showing tme-d lcal behavl In fact, it bay heen shown
by many mvudpmn that under constaat load the stren dsttibutlon can
exhlbit large changes with trme if time-dependent mechantcal b haviour
I taken fnto comideration whereas, analyals according to elastle theory leads
to the conclution that stress dastribotion remains constant

Thus, the nced of stady of mechanical belaviour of materhals
and analyris of stres and strain taking time-effects mnto account w obvious.
Smﬂ:unlndymwuuldnocmuﬂyhdlom:nuoml dengn, permitting

y in we of matert t with eafety aguinst faflure.

For thu purposc, theory of linear visco-clasicity hsa beem developed
by 8imha'® Alfrey! Bland and Lee* However most of the real materials ahow
® noo-linear strain stres relatiomship m their time-depend 1
bebaviour Lfost of the non-lincar problems have been attempted for stress
anslysis ynder constant loads ou wotrope materials, notably by Odqvint Hof™
and AMarin ! amang others. Bat some actusl materisls show & farther comphen
tron Th:yuemmmpx:,thnh their mechanlcal properties are different in
different d les of sach b arc mmgle aysals rolled
or drawn metals, lamlnated or eaodwich stroctares and biolagieal products
ke wool, rubber _various fibres and wood.  Sore of these materlaly, which

bave threo lly perpendicular axes of v with regard to ther
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phyncal properties  arc said to be orthotropic. In cold rolled sheet, for
exmple, the axes of symmetry would lic m the plane of rollmg parallel and
perpendicular to the rolling direction and along the normal to tbe shect. A
typical arthotropic material s wood.

Morever many of these matcnials show a linear strawn-stress relationship
below & limiting stress called Umt of plastic flow’ and a non linear relation
ship above it

An attempt has been made to develop o smitable theoretieal framework
for study of the problem of strem analyss 1 orthotropic matenals showing
tume-dependent mechanical behaviour amd a himit of plastic flow  Solutions
of same problems have alo been obtained. In connection with these
studies some apphed invertigations were also carried out to see how closely
the basic creep equations can represent the creep test data in wood, to
compare the predicted values of deflection on the bass of the theory
proposed with those actually observed in experiment and lantly to study
the creep bet of wood m bending and the cifeet of temperature,
seasoning cond tion, strem level apd species on the mme. Thee Invertiga
tions ave been publohed in a pumber of papery t~*

The mechanical behaviour of wood 10 common with otber elasto-plastic
materialy 18 semsltive to change of temperaturc and molture content. It
exhibitta complex time behaviour under comtant load, wood responds with
an instantancous deformation, a time-dependent deformation which recoven on

loading and a time-depend deformation which Is not recoverable oa
nnload.ing Wood 1 a b material physical propertics differ
M“’“lYfmm'PC'-"dmfPfdﬁahﬂ from tree to tree In the same species-
and alwo fiom specimen to specimen In the sawe tree Ina single spocimen,
the mechanical properties duffor 1n the three orthogomal directions of symmetry
the longitudimal, tangential end radial directlons of the tree growth  For
thy reaton  wood s known as an orthotropic material Since temperature
and molsture content have an effect on the mechanical properties of woxd
tests must be carned out under constant conditions of temperature snd moks-
ture content if they are to yield reliable and pseful datn Keeping tempers
ture and monture content constant i particularly necetmary 1o caxe
of long duration tests whers the ellect of changing conditions may campletely
obscure the property under observatron.  Since wood i a non-homogencor
material it requires careflul matching and even then the values of comstants
denived show conmderable difference from specimen to specimen  Annotropy
requires the mechanical testing to be with reference to the axes of animotropy
Ifit s notso th principal axes of strem and straln do not coinclde and it
becomes complicated 1o wnterpret the test resulty physeally

Thuy testing of wood is difficult, moreover crecp tats are time consum-
ing, this B8 perhaps the chuel remson for saraty of expenmental data on
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crecp In wood. Hawu-cr cnxp tests are emsentinl not caly for the Lght they
throw on the fand 1 behavl bat abo for uwe of the
observationy nnder actual lcrvicccnnd.him,vha‘t the damaging effect of
creep are reparted to be (1) continmlly increanng deformation may eventually
exceed permimible tolerances, () A member becomes unstable and weak
with exceouve deformation, (i) under prolonged loading many engineering
maternls mcloding wood are known to fafl at stremes much lesser than under
standard thort time fest condibont. In dalgn, sllowance s made o each
of the above damagmg cffects but precse knowledge of crerp and the mfln
ence of temperatare and molsture content on the same are required to be
known for moee rational demgn

The results of these theoretical and applied investigations are bricfly
described belony

Avallable expermmental evidenee on crecp behaviour of high polymers,
pertcularly timber shows that the creep belmviour is characterixed by
two differeot regrons of deformatlon and a hmit of plastic fiow (lunitng stress
sbove which creep deformation 19 2 noo-Hacar fonction of stress)  Straln-stres-
time relations of a general nature are proposed on the basa of the experimental
evidence.  There are two such relations one for the case when appled strem
b len than the lunlt of plastic flow and the other far the casc when applied
stres {8 greater than the Lmit of plastc flow These relatioashups hava boen
extended to the caso of multlaxml statc of straw In ansotrople matetiah even
for the case of variable streas, A criterion for the applcation of second type
of sirain-tirem.time  relations called criterion of secondary creep has bem
adopted from Hill s development of von Mises yield enterlon for sumsotrople
plastic theory  Some general theorers between canstants of strain-strem-tuna
functions sre abo proved.

Application of the theory to tome simple mmcellancous problems
ha been  attempted. As an fllmtrabon of the method of strem nd
strain anulyms where principal axes of stres do not colncide with the axes
of anhotropy the problem of tenman i solved  As & fdmple Mustraton
of tha method of stress and strain soalysis where stress may vary with time,
problem of comprestion under conditio s of plain stradn it attempted.

Anslrma of streny dlstribation and deficction in the bending of beamz
has been attempted It has been thown that the strem dutribubon s
» function of time, In case pecondary crosp auteron i satefled. Effective
wolithon  counecting  extreme  fibre  strem ~with  tima for a beam of

tion s obtalned. Exact value of extreme fibre strem at
m!tmmclnbc obuincdﬂundmmludonbynmnn-kalulmhﬂumm
the bash of erh Graphical methody can then be nsed

to grve the extreme fb-e stress a3 sn explicit function of time. Based on
rach an cxpremlon, cxtrems fibre strain, radios of cvatare and & differen
il equation for the determunation of deflections have been derfred. The
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differential equation can bo solved 1 speeific casa 1f bending moment ean
be expremed as a functon of the coordinate axis along the length of the
beam. Two examples have been molved for deflections, as ilhotratioms of
the method.

Toruon of a solld cylindrical rod of circular cross-section i contidered.
Based on  swumptions umilar to  thoss in the theory of clasticty
regarding of displ it has been postible to obtaln
stres ditribution and an crpramon connccting  twist with the applied
torque and time, when accondary ereep critenion s not satufled. But when
the secondary creep anitenon 13 satisfied, the stress distribution changes with
time and the shape of primary-sccondary crecp interfnce cannot be determe
ned. The problem has been slmplified by ing that hanical
tics In all directions in a transverse tection arc similar  Based on this assump-
tlon, both the stress distributton and twmst have been obtuned a3 functions
of time

‘Thres sets of ereep tests on Teak (Tecfoms graxdis) (1) short term test
of 5 hours duration In tennon parallel to gran, (i) long term crecp tests of
B days duration In tenmon parallel to grain, (iil} creep tests in bendmg of
8 days duration, are described. Limit of plastic flow and equatioas of the
form suggested in Reference 7 have been determined to fit experimental creep
data fn tenuon parallel to gram.  From thete experimental comstants, umng
theory propoted in Refe 2 deflections have been predicted for creep tests
in bending These predicted deflections have been compared with the
expenmental ohservations,

Creep tests In bending of two different specia of tunber bave
been described. The tests were cnmcd oot under two different coodr
tions of temp two dilTe ditions and 4 different stress
levels. Eflect of these variables on both mcvm‘ablc and Irrecoverable ereep
hos been studied.

All these {h wons have been published in varous papers 1sted In
the Bibliography 1-*
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KINETICS OF THE REACTION BETWEEN POTASSIUM
PERSULPHATE AND MALIC AQID

8. K. Smarua Axp J K. EHANDELWAL
Chewicel Leboratorius St Jokn s Collg Agra.

IrmmopnuoTioy
The d ton of p Iphate in ng solntion and the

P

effect thereon of vanow nln bas bwu:cudcdby a number of workens
(I&II) In the reaction of potadom pcnulph-m with hydrogen peroxide

it hay been obeerved that pe bably rescts very slowly
‘ﬂdlhydrwen}trcu:lﬂ.cmnqucmn’ohjum: ('III&IV) The oxdation of
carbotryd and related subs by meams of potanium permulphate has also

been studied (V) The reaction between potasdum  persulphate and  oxalic
acid both wnth and vithout a catalyst hay been studied By many workens
Kinetis of this reaction without a catalyst has besa inveatigated from the
viewpoint of the infl of diffe guaex yurfaces and clectrolytex (VI

From the above mentioned references It oppeans that kinctica of the
reaction betwemn potamium persulphate and msl ¢ acld hasnot been invesh-
gated. The invesugatiom presented in this paper  therefore  wore aurded
out in order to throw some Lght on the lanctics of the reaction between
potamium persulphate and malic acd

Expxrmdznrar
1 Priporatise [ the solations—M{10 ol of potani Iph
malic nead, and sodium thiesulphate were prepared in douhlo d.r.ﬂﬂ]cd con
ductivity water

2 Afehed of utimatsn—For studying Lmetia of reaction between
potsmmm persulphate and malic acid a known volume of the acd of the
desired strength was taken 1n & conral fiask and kept in the thermostat
malntained at 60°C  When It had attamed the temp of the bath a reguired
volume of standard porsulphatc was added o the acld with the help of &
pipette.  The time of mixng the reactants was taken as the zero tme. The
initm] amount of the pervolphate and that after definite intervals of tme was
estimated by unng a slightly modified method of Bartlett and Cotmann (VII)
®3wed by Saxena and Smghal (VITT}  The reaction was also stodied at a
temp of 700CQ.  From preliminary observations a temp. of 60°C was found to
bo sultable smce at lower tempe. the reaction B extiemely slow

QrwErvaTions

The reaction was wtudied with diffe n tal b of the
Teactants at 60°C and the veloaty of red of p Iph was
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meayured as described before.  The reaction was also studied at 7000 In order
to calculate temperature cocfft and the activation energy of the reaction
The results are summarbed m the tables given In the last

(1) Infuemes of Comcentration of Malic Aad

From table 1 it &t observed that the decompoaltion of potasium
persulphate Increases gradually  with the m molecul;
toa of maBe acid (fig 1)

(II)  Infmencs of Concrniration of Patassium Poersulphate

From table2 It o obsarved that the reductlen of p P
jncreascs with the increase in its molecular concentration (g 2)
(TN)  Inffwence of Tomperatnre ox the Resctim

Comparing table 3 with conc. of mmalic acld=0-02M in table ! itus
obscrved that the veloaity of the reaction increases with rise of temperature
by 10°C. The temperature co-¢flicient and encrgy of activation as calculated
from the above observations are 1 593 and 10,860 calories respectvely

DeTzxsiMaTIoN oF TRE OrDxr oF RracTion

The order of {on t p lum persulphato and malic acld was
determined by the following methods,
1 D¢ of srder by equmifractional perts metksd—The titre value of

N=,3,0, 53H,0 (x) was plotted agalnst time (¢) in the cases when concentra
tons of malic acld were (M/50) and (M/100) and the concentration of potas-
slum persulphate was (3/50) (Table 1)

Order of the reaction with rapect to potasium perrulphate is taken
a3 goc.

Formula med is xml 4 98 —L1o8 1

. ¥ Log G—Log G

The order a3 calculated by msing fig 3 is 1 3356  Hence the total order

of the reaction may be taken a3 one, i.r., the reacton Is of the finst order

1. LogK,—Logh,
2. Vani Hoffs suthed—The formula msed is a=l 4 wc‘_wc:

Here the order with respect to K,5,0; is one
() GC,=A1/100Y Goncentration of Malic Acid (table—1)
CywM/50 SR, =2-389 10~ K, =3 197 x10—* (mia~7)
[¢ ton of potasgdum permuiphato 1y fired, s (M/30) The valee
of n as calculated 1 1 348 and henco the total order is one.
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-M
&) &_wffg} Concentration of Malic Acd (table 1)
K =2 330X 10 (min=) K,—2 560 X13~3(mia—)

The valus of » as calculated 1s 1151
Here the total order s one.
«
Lme.
3 mvﬂmoflw(r_—x)—‘ploﬁu‘lnplmt ¢ give a strught
Hence the order of the reaction nonc (fig 4)
Dusauaston

As investigated by & mumber of workers, the decomposition of potaislum
perrulphate in agqueoms solation i3 very slow and follows first order  The
decompasition of permulphateis accolerated in presence of malic aad. This
it becomes cloar that mallc acid acts 21 & catalyst in the reaction. Similar
effect bas been observed by Baxena and Singhal in the decompesiticn of per
sulphate {n presence of oxabe acid and tartanc acid (VI & VIII) It is jmt
pomible that the nascent oxygen formed a3 a rosult of decompomtion of
potammm persulphate 1 aqueom solution oxidises malic aced to malomic
ackd with the liberation of free CO,.

Thn mﬂinubmwcanpd:m\m pcmﬂpluu:lnd mallc acid can be
o 1 by the followmg st

6K,3,0 43H,0+ =12 KH30,+H4CO, o

&H(oa)ooon

From equation (I) it b som that the reaction should be of 10th oeder
which, however is not pomble. The reaction appears to be of first order ax
thown by obtervations In tables (1 to 3) Tt may therefore, bo suggeated that
the roaction progremes in stages as shown by the { flowing steps

thermal energy

1 807 » 2807 (laltial stcp)
2. 807 4 H,O HSO + OH (Blow)
3. 20H -+ H,0, ~» H0 + § O (Fast)
4 CH.(OH) OO~ CH.(OH) COO™ _
+ sO” + 80

Ccoo
(& but faster than 2}
5 CH(OH)COO‘

COo0
6 CO” +807 = CO + 8O +SO (Fast)
7 GO + BO” - QO, + SO (Chaln breaking)
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Step (1) prohably being the slowest, determines the rate of the overall
reaction  The concentration of SO radical formed by the thermal decompe-
siton of the 5,07 won may be taken to be proportional to the concentra
tion of potassivm pertulphate. Hence m the presence of low coneentrton
of acd the d posiuon of p peraulphate will be governed by step
(1) to (3) w which step (1) is slowext Hence the reacton should follow
first order as shown by tables 1to 8 The fluctuations 1n the begmnlng of
the valaes of the rate comstant probibly may be doe to the catalying
influence of glam surface of the container of the reaction mixtare.

With the Increase 1o concentrat on of malic ald the Htjona produced
by It catalyse the step (2) with the remlt that veloaty of producton of
nasceht oxygen also Increases

SO + H+ = HSO, ®
HSO, + H,0 = Hf 4+ HSO™ + OH 16}
80" + H,0 = HSO + OH

The nascent  oxygen 39 formed reactt with malic aad to produce
malonic amd with the liberation of free CO™ which In tum reacts with
S,07 a3 shown 10 step (6) to form CO,8O and free SOT This free
507 roacts with CO™ to form CO, and SO radiaal  This last stepis
agyumed to be the chamn breaking proceas.

The authors are very grateful to Dr P I Yttyerah M Sc, Ph D
(Agrm) Ph D (Cantab) Hewd of the Chemlstry Department, St Johns
Callege, Agra for providing facilities for the present work,
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PREPARATION OF N-s NAPHTHYL AND N-8 NAPHTHYL
MALONAMIQ ACIDS AND 8OME OF THEIR DERIVATIVES

B C. Baxxzyt Axn P 1 IrTvEmanm

_ Chemisity Department, Si. Jekn s Collegs Apra

Reaction between aromatic ammes and cthyl malonate has been stached
by vanous wotken  Freund?® prepared malopanillde by heating a  mixture
of aniline and ethyl malonate, A year later Rughelmer and Hofmann'e studled
the reaction between ethy! malonate and the three toloidines. Whiteley
prepared malonanilide from cthyl malonate and anllme  mualon-drp-tohndide
and malon-ethyl-p tolylamate from malonic ester and p-toluidme and malon-
dis-tohndide and malon-cthyls-tolylamate from malomic ester and otoluldme.
Seven years later Chattaway and Olmatedt described a good method for
prepanng malon-anili acid mod the three malon toluidic acds  Tho werk
has been further extended by Ahluwalia, Haq and Ray  These worken have
prepared some derivativet of the above ed acds by ds them
with eromatic aldehydes. Work along the same lints have been eamed out
In this laboratory by Mechra and Pandya’ Mlw Pandys and Pandys* and
Ittyerah and Pandya$ They have condensed over two dozens aromade
slichydes with theso acds with a view to stody the reactrolty of the
methylene groups 1n these compoands and also to study the catalytic actinty
of organlc bases liko pyridine, pipendine, hutdine, quinoline, so-quinaling
and triethanal an these

Ittyerah and Chellappa® prepared malon-1.3 4-Xyldlc acid from malonic
erter and 1.3 4-xylidine.  They abo reported the formation of maloa-dr-1.3 4-
x7lidide a3 well as malan-ethyl-1.8 4-xylidate. George and Ittyerah! prepared
the malon+ m and pchloranilic ackds.

The condemation of malonic oter with aromatlc dismmes was fiot
dodied by Ramfrey  The amme wed was benzidine. T N Mehta and
V B. Thosar have ttudied the action of malonic eater on benndine, tobdine
and g-phenylenediamine,

In this paper an attempt has heen made to study the action of « naph-
thylemlne and B-naphthylamine on malonic ester  The only referencs that
could be obtalued was a paper by VWhiteley!* m which she descnbes the
propamation of malon-dl-a-maphthylamide and malon-di f-paphthylamide and
voe of thelr dervatives

The present work was taken up with a two-fold object finst to Isolaet
snd identify the prodacts that could be obtaied by the condensation of
malonic ester with « and g-naphthylamines and second, to prepare somse de
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nvatives from the products thus obtawned  In reactions like this three mam
products can be expected. They are —

CONHR CONHR CONHR
:ioagll H,C/ el

"TCOOEt “T-cooH TTSCONHR
1 b m
where Rena or £ naphthylam!ino group

1In the case of f-naphthylamine and maloalic ester all tho three products
were isolated In the case of a naphthylamine and malonlce ester only malon-di-
a-taphthylamide (type ITT) and N-a-naphthyl-malonamlc add (type II) could
be 1solated emily  Ethyl N-a nophthyl malonanmte proved to be very mmstable
and could not be molated

Another observatlon made in this connection was the effect of incrensmg
the amount of malonic ester in these roactions, Ascan be seen from table 1
the yleld of N f-naphthylmalonamic acld seemed to depend on the amount of
malonic ester used  The best yield (48 6%) way obtained when the molecubr
proportion of the amine o the ester waa one 1o two.  The same was fourdd true
mn the case of a naphthylamine also

Next was an attempt to prepare the amides of the two acids thus obtain
ed from a and f-naphthylamines The wital method of preparing an amlde
by converting the ncd first to i acid chloride and then to the amide by
treating with strong ammoaia was tned This method was not succenful
On treatment with thlonyl chloride tho aclds decomposed. So  another
method recommended by Whiteley! for the preparation of amides from similar
aclds was tried. Ethyl ester of N f-naphthylmalonamic acld was prepared
and strong ammonia way added to it and the mixture kept for two days in &
corked tube.  On extraction thi gave the amlde. This could not be tried
in the casc of the a isomer 03 the corresponding ester could not be prepared.

Au:mpu to prepare additive wmpounds of thae acds with 5 bensyk
hi de were not

Next attempt was to prepare some derlvatives by condentmg theso adds
with aromatic aldehydes  The aldchydes salected were benzaldehyde and sall
cylaldehyde Theso condensatons were carded out both i the prescnce and
in the absence of condensing agenos.  Both pyridine and pipendine in traces
were found to be good catalysts In these reactiont  This Iy jn agreement with
earlier observations published [ om thy labomtory regarding the use of theso
bases as catalysts in the condensation of aromatic aldehydes with malonic
acd® malonanilic acld  malon-e m and g toluidic acids and malon 134
xyhdic acid ¢

From \-q naphthylmalonamic acid and benzaldehyde, benzylidene-N-«
hthyl acid and N phthyl ci ide were obtained, From
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N-8 naphthylmalonamic acid and bmn]dahydc. bcuxylldu:: N-g-naphthyl
malopamic acd and N S-oaphihyl d. The con
dmnatron  of N-s-paphthyl and N-B-mpbthyl-mllunlmxc sads with  salieyl-
aldchyde did pot take the msual course The hydroxyl group in the aldehyde
wemed to retard the reaction  There was a lot of resm formation and the
ywelds of products obtamed were poor when compared with those obtmined
from  benmldehyde Different products were obtalned according to  the
conditjons cmployed snd s further confirmation b required, the observations
are oot included m this paper bat will be publuhed later

ExrrmiumeraL

Malsa-Di B-Napithylaomids axd N-B-Nephthyl Malomemx Acd

(7 £) B-oaphthylamine and (8 ¢) frashly datlled ethyl malonate were
reftuxed together for 30-33 minutes m a R. B. flask with an awr condenser of
wmch a length a3 to allow the aleohol Sormed dunag the rexction to escape
but not the ester During heating a white crystalline  subytnce started
wpamatmg out. After heating the contentsof th  flask 1 ere cooled and
(50 ml) rectified spirit added. The « hite crystall pound that separated
way fltered, washed and purlfied (m.# 235%) On cooling this re-solidificd
and did 0ot melt even upto 300° Thu compound was found to be dentical
with Malon-drfnaphthylamide whose m. p was reported by Whiteloy!? &
235 300

To the filtrate, 10 ¢ of sodium carbonate dimolved m 75 mf dutilled
water was added and steam blown through It for abont 25 mhutes. A further
poction of malon-di--naphthylamide that separated was fltered off and the
fitrate acldified with conc HOL A punkwh sticky solid substance separated
whbich on standing turned brittle. Tho compoand oald be purified by
recrystalieation from aleohol  The shining pinkuh white crystals were ident!
fed to bo those of N S-naphtbyl-malonamc acd m. p 176° (d) (Found
N62 Eqg wt 2292; C,,H NO, req N 6.12% Eq wt. 229)

TasiLx 1

Efect o yleld of the produsts by increasng the qemnisty of cthyl malcnats
ud-gmd
and

olonate

11 2 53 17 84
1i1s 28 90 3745
12 a1 42 45 0

Yield per e

%:. N—ﬂ—nq:ﬁ:m—n-kl—nk
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Ethyl N B-Aaphtiyl malem-amats

After filtering off the malan-d: S-naphthylimde obtatned by
together f-paphthylamine and ethyl malonate as described earlier the alcobo-
lic extract was evaporated to dryness in a porcelain basin on a water bath
Whits shinng crystals were left behind which afier parifieation by repeated
recrystallmations from dilute aleohol wassdentified to be Ethyl N 8-Naphthyl-
malonamate. It melted at 121

The identity of the compound was further coafirmed by alknline hydro-
lyxls of the same followed by 1odoform reaction which was found to be positive
even in cold suggesting the presence of cthyl aleohol after hydrolyss. On
heatmg there was o smell of phenyl Isocyanule probably indswating that the
potanium ealt of the acid got decomposed into the parent amine which respon
ded to the carbylamine reaction. (Found N 558 G, H, ;NO, req N
5457)

XN B Naphikyl-malonanic scd amnde

The thony! chlodde method for preparing the add amide was un
succesful,  0-9 g of ethyl N fonaphthylmolonamate weare mixed with 5 m!
liq ammonia In & corked teat tube and the mixture left for two days  The t. t
was thaken ocoasionally  The white peeaputate obtamed was filtered veashed
repeatedly wath water and recrystallised fram hot b Thls pound
meited at 200 and responded to the m! tests for amides and was adentified
to be the N f-naphthyl.nalonamic acid amide. (Found N 1209 C,,H; N,O,
reqg N 12.3%)

Beuzyldens N B-pophifyimelonenic acid axd N-f-naphtipl-cinmamant de

N-f-naphthyh-malonamuc acld (1 2 z) and beraaldehyde (232) wae
heated na R. B. (atk for five hours on a boiling water bath  After melt ng
to a pale yellow coloured Liquid, the mam retolidified after same tlme. The
product was extracted by a saturated solution of sodwm blcarbonate. The
alkal: extract was acidiffed with conc HQL and the precipltate obtained was
recrystallised from bot alcohol. Thu prodoct melted at 167 (d) and was
idenuified to be benzylidene N f-maphthylmilonamic maid (Found N 470
Eq wt 3176 CuH,\OQ,req N 4429, Eq wt, 317)

When condensation was carried out under the wame conditrons but with
a trace of piperidine as condensing agent, the reaction was found to be more
vigorous There was a copious evolution of CO, and H,0 and the deep
ocange yellow coloured 1 quid set to & solid maw after two hours. When this
product was treated With a saturated sodum bicarbonate solution hardly any
reaction took place The readue was then filtered washed, purified by recrystalll-
ation from hot alcohol and was found to melt at 166 This compound was
identufied to be \ Bnaphthyl cinnamamide. (Found N 5102 C, H,NO ret
N 513°,.)
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Taner 2
Shoomg the products oblaimed-om condmmsation of N-B-naphthyl-malomemc
arid itk benraldekrde ’

Oondltions of experiment Yield per cent
Bemylidens N—f8
Mol N Acaphthyl-
o::x'h"pupofﬁm ]T'“‘P' Time [oaphthyl
Wi 111 1002 5 Hre 018 il
Piperidine 1:1 nll 90 8+

Mdm-Gia-naphiiplenids exd N-c-naphtlyl-melon-anic snd

By refluxmg together for 30 minutes o naphthylamine and ethyl malonate
naR B fluk with an ar coodenser of such a length that allowed the
akeohol to escape but not the cster and then addmg some rectified spinit and
cooling under tap dirty whate fixkes of & rub d a3 an insolubk
substance. Thh product was highly msoluble and cm:ld be recrpatallmed
ouly from hot glacial acetic acid or pyridine. It melted at 225 wath slght
deconpontion and was found to be identical with malon-d-g-oaphthylamide
s reparted by Whiteley™ who abia reports the same m. p

The filtrate was treated with s solution of 10 ¢ sodium carbonate kn 75
wl dutilled water and then steam was bloswn through it for 25 mmutes  After
filtration of the additlnal quantity of malon-di-f naphthylamde and acldif
cation of the filrate by cone. HQI, a pmkuh white precipitate was cbtalned.
This was recrystallised from acetone and was found to melt at 138° (d) It
was identified to be N-s-naphthylmalonamic aad, (Found:N 634 Eq
wt, 2283 C,H,,NO req N,6.12%, Eq wt. 229)

The acid was found to be quite wnstable m companson to its f-momer
& when the neutral slt solution of the acid was bang prepered by addmg
excen of ammonta and then bolling off the exces resulted in the formaton of
& violet caloured compormd which was dentified to be o maphthylamme.

Tame 3
Shewing the gffact of quanlsty of sthyl melomats o the pld of products
Mol o Yiold per emt
° "hﬂrmhmmnd
Aalon-dialpha prﬂl—nﬂmlﬂ:

Tl 26 04 n %
lrz 917 53 50
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Ben ylidens N-a-naphihyl-malenanic scd axd N a-saphibp-cooemsmds

\Benzaldchyde and N-a-naphthylmalonamic acld were heated together in
1 1 molecular pioportions n a R. B. flask on a boiling water bath  for five
hours, After 30-45 minutes of heating the contents melted to a muddy yellow
liqud and finally resolidified. By following the wual method of extraction
by riturated solution of sodlum bicarbonate and subsequent precipration by
adding conc HCL, a white compound was obtained Thu on purificaton was
fourd to be benzylidene N-a-naphthyl malon amic acld mp 200°(d) (Found
N 4146 Eq wt 3165 CuH, NO, req N 442% Eq wt. 317)

In presence of a trace of plperidine as condensmng agent the main
pro uct folated was a nou acid one  This compound on punfication from
bot rectified spint yielded a palo yellow crystalline mas m.p 213 and wat
Hentified as N-a naphthylclnnamamide, (Found N 503 C,,H,NO req
N S 18%)

TARLE 4

Showing products shtainsd su condennng benzaldehyée mth N-a-naphthpl-malonomx
adid,
Conditiom of experiment Yickd per eent

Condentieg Mol Benzyliden N—t-paphihy]
o oo | o 7

nll 11 1000 5 hrw, 6 o n
Piperidme nll 90 88

AMuwalia, Haq & Ray J C £, 1931 2059
Clattrway & Olrsted 4 1910 97 939

Fremd B 1834 17 14

Groqe & Iinenh Apr Ueie. ] Res (Sd.) 1935 4, 299
Itymah & Qhellappa. Joor Ied. i 8., 1933 30 387
Iiyerah & Padya shid. 1933 39, 717
Mebra & Pandys Hd, 1938 7 360

Mim Paodys & Pandva iW¢ IHI 17 N 11
Ramfrey 7 € 5 1911 99 €1
Rogheiarr & Hofmann Br 1835, 18, 2975,

T " Mhad \ B Thomr Jeo Isd. Cho Sc 1538 Vol 4.
Whitky J C § 1903 &3 4

R R
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STEADY HYDROMAGNETIC FLOVW IN A CHANNEL
WITH POROUS WALLS IN THE PRESENCE OF A
TRANSYERSE MAGNETIC FIELD

K M. Agmrawar
B 8 A. Digret Collegs Afathurs.
AND

J C. Agmawar
Indian Insiiisde of Tacknslogy Bembay-76.

In the present paper i studled the problem of steady flow of an
clectrically conducthing Incompresuble, wiscous fluid of constant electric and
mignetic properticam the space between two parallel porous infinite phne
walls in tha presence of & tapsverse magnetic ficld  The general magneto-
bydrodynamic equations are srmpllfied by the conditions of the problem to
malnly threo equatiom  Two of these equatons are coupled for the veloaty
and the magnetic ficld and are capable of an exact soluton. The third
Kives the varation of presrure. When the suctbon or mjection at the walls Iy
made to vanish the flow rednees to the Hartmann flow

InrroODUCTION

Thus paper deals with the flow of an h premible, viscons, cectrically
cmdocting fluld in w chxnnel bounded by wnfinite, parallel, non-onducting
parout plana walb with uniform suctlon and injecson in the presence of &
trntvene magnetic ficld. The theory of flow of conductmg vyocoms flusds
betarsen parallo! ( docting and non-porows) walls In the presence of &
uniform transyerse magretic field known as Hartmann flow problem iy now &
textbook wark (¢ g Cowllng) ! Effects of poroms boundanes on the hydro-
d!mmﬂawlulmumwthnnm geomet r9 have been cocsdered by
Berman® He has taken malnly three typer of boundardes in that paper
* pipe with cylindrical eroes section, & channel with rectangular cross sectton
4nd anannubny formed by two concentric plpa (restricting to laminar ncom-
preible flow) Therehe has cited » number of references to the works of
other anthars along with hus own, and  t ks been found that flusd Injectlon
or withdrawal through the boundarles has intercsting cffects oo the velocaty
profiles and proware gradlent. However the cfiects of porow boundanes on

flow to the authar’s knowledge, do not appear to be grven
Enywhere except a paper by Kakotan?® which iders the hyd

1 'l"_”%p'ﬁr;lhn. Magocwtydrodymamias (Tatersckmce  Pablfsbers, Toc, New York,

2 A8 Bemua { the wrond jnternatonal  Geoeva Conferomes
(Geveva) Vol 4 pp. 331 348 (1939)
T Kaktan!, ZAMP Vol XIT pp, 219-230 (1961)
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dynamuc flow over 2 plane wall with uniform suction, commentmg on & paper
by Gupta' (wrhosc solution is not sathfactory)

The object of the present paper therefore o to provide an  cxact solo
von of the problem consldered  Detalded  dseistions and numerscal resain
have not been reproduced here toavold the increase 1 the length of the paper

Trx GoveErnine Eqparioxs

‘The equations governing the flow of an electrically conductmg fluld in the
presence of a magnetle ficld are \| o of modlified Navier
Stokes angd Maxwell s equations taking account of the interaction between the
ficld a1 d motlon. As we arc not comsidering problem 1nvolving conductors
with rapld oeaill , Muxwell s displ currents and  accumulation
of charges  are neglected  Atsummg that the only Lody force In the fleld
i the Loventz-foree the equations of hydromagnetic flow arc?

carl He=dn} m

curd Bmp T !

div H=0 (%)

J=o(E+uV x H) &

diy V=0 (%)
and

ST 4V grd) =V—p- gnd pr V' Vb i @

where H 1s the magnetic ficld E the clectnc field V the veloaty J the cor
rent demuity g the permenbility P the denmty 7 the kinematic  coeflicient
of viscosity and p the presure and ¢ g5 electromagnetic unlts have been
employed.
Eand J can be cirminated from (1) (2) and (4) to gqve
aH
- —cwl (VXH) +AV'H " - o
where Aalf(4rps) and i the magnetic diffusvity of the flwd,
Elim natlen of § in ()) and (6) making use of (3) and (3) gives
v
Y grnd;\'-—»gmd(—% +§"‘¢F rm)+4%Pm prad)HL9 PV .. (8
We choote a right handed system of axes of cartenan coordinates i
such a way that the walls are normal to the . axis and situated at g 2L

Walls have been assumed 10 be electrically non-conducting and o have the
same permeability as that of the fluid The fluid fows past along Ox aad

4 A B Gupta, ZMMP Vol XI pp. 4349 (1960)
3 Sccrcreneel p 3
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a trangvere uniform magnetic fleld Hy s apphed to it. The cguations
governmg the flow are wmplificd on account of the follgwwing assumptions
(T) All physwaol quantities are independent of the space functon y

3
Therefe 2=
3 —_
(M) Fiow issteady and laminar hence (-2 )=0

(III) The fwmd injection rate at one wall it talen equal to the fluld
withdrawal rate at the other wall. Thh condition 1 satufled by
# (Ly=r (—L)=tr (z)=» =Constant )
where o (L) v (—L) re{z) are the crom-Aow veloaties (paraliel to O,) at
the walls L, .~ —L and at any polat (x y £) o the channel espectively

(IV) The bnpitudmal companent of veloclty is taken in the direcnon
of xaxm, 30 that #y=0 and cquation of conhinmity (3) then redoces to

[
—a—_o - (10}
where 7 denotes the longitudinal component of veloc ty

{V) The extemally applied un form magnetic fielld H paraliel to O,
fxes the normal component of the magnetic fild at the surfaces of the planes
=L and ze= —L and that this s the only field impressed. There is no app-
Licd electnc field and alio there are o free charges and hence EmQ

8iee the liquid near the mendian plane Is moving faster than that near
the walls 1t tends to pull out the Imes of foree 1n the direction of motion
Thus the fleld acqures & component H parallel 1o Og
Equatlon (3) reduces to

dH
=0 1)
We have
Ve=( 09)
H-(H 0,H)
and hence
VxH=(0 rH —» H, 0) 12)

where the quantities In the parentheser denote respectively the x 3 £ compo-
nents of the corresponding vectors

Since there is no mppled clectric ficld and free charges, equation (4)
I =0 3)

Jy=ra(ecH —» Ho) (14)
J =0 - (1%
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1t is pbviom now that in thus problem curl H, VXH and J have cnly 5
component  Equatlon (l)gm::

(cwl )y 2 g, - )
Equations (14) and (16) grve
Ths ta et (rollc—scHo) an

With the above results equatiom (7) and (8) reducc to the following
three equations
o 4H fH

H s T-H'—l:.—-o . (i)

8 dH;
79"7+‘a:— 50 (19)

and
H JH

ol PGl 2
Here ¢ and H  are functions of z only on accoumt of (10) (I1) and

piion (I) Duffer tng (19) with respect tox
& 3 49 E
70— () owing tat 2 s independent of &

Differentiating (20) with respect to x we find —5;( Y=0 which shom
M—%umdepmdmlof:lbo

We therefore take
—-gf;—l’-mmuut @
Equations (19) and (21) gve
p+Px+T& H' mconstant {22)

After determining H  prasure p can be determined
The boundary conditlons for veloaity and maguetic ficld are

¢ (L)m0 o (~L)=0 H (L)m0 H (~L)=0 @)
The first two of (23) are no slip conditions on the walls of the channel
‘The third and fourth are the condltions of b af the tangential compo~

nent of the maguetsc field at the fluid-wall interfaces (for the walls have been
assumed to be non-conducting)  Since ft has been atsumed that the permeabl
lity of the walls s same as that of the fluid the condition of contnulty of the
normal comp of the Indoction s patible w th our asump-
tion that the magnetic fiekd 13 ofintenuty H  and paralld to the . axh outude
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the fiudd and Hy n the z—component of magnetic field m the fluld—a fact
which has already been employed in the reduction of the equations

Now pnamwuowaL Foru or THT EQuaTions.
The emerriial equations of the flow lre (lB) and (20) in apmociation with
(21) We defino the following non-di
H
e Amiy T @4

W'th these sabstitutions the equations (19) and (20) reduce to
& 1 JdH 1 4&H -0 (23)
TR Tﬁt K3

&
e i e
where our nu‘n-dimcnnunul flow characterishas are
R=Reynolds number for the longitudinal flow

PL” L
AR @n
Ro=Magnetic Roynolds number = \/P';L_ —f\‘ (28)
$*m (Maguetic pressure numba-)-‘—% 29)
#0d Ry=Reynolds number foe the crow-fowee / _IFI: < (s0)
#1d the corresponding boundary condidoms become
¥(1)=0 o{—1)m0 H(1)=0 H(—1)=0 (31

Bovurtan or EQuarrom
Equations (25) and (26) are ordmary linear differential equatians and
therr fit lnmgnh are respectively

& 1
L ~ Hir=0, (52
Ra 7 R’

1
T RE-mrtTEE =G &

Ehml.mﬂmofﬂbctwcm(s‘z)md (33) leads to  second order duffer
n‘{m.d.mlu-whlchcmbemclly solved.

ﬂ"l‘h:ruuld.ug cquation s
L )

TR, +(T ~RRaSt)

__Rv_c_n—nx.s-c.—}{—‘c. (34
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Solving ths e by usual & and taking accomnt of the
boundary conditons (31) on the “‘Jodty and magnetic ficld, the soluton is
as follows

Lect a, B be the roots of the quadrane equation

o -G8 .
- ) =« e ('a— R‘.)

o= 'R_-R#) RSm ha (‘ > RR <’B( ﬁ)

and +R-7:'—" ( ) (%6)

1
L___)<_“._’_
e G () 4
e (;}ﬂ? Ny ,f"’ CHE Gy o

The value of the current density can  be found from equation (17)
after substituting H and ¢ obtalned from (36) and (37)

Sumilarly the pressure vanation  con be obtamed from  cquation (22)
after sutstituting for H from (37)

Thr completes the soluton of the hydromagnetic equations.  The resulty
apphy equally vefl for ather direction of the crow Qow in the channel
{due to fluid injectlon at one plate and removal through the other) Tontive
value of ry represents sucuon at the plave wall z=L and injection at the plane
wall ze=x—L, while negatne value of ¢ represents suction at the plane wall
z=—L and wmjectron at the plare wall z=L.

Lnsrmino Fomas or Toe Frow

(I} In the absence of the crom fow re=0 ond he-ncc.ﬁ——o and from
equaton {33) 1t can be seen that in thu case

o — 0 JRR St p H, L \/PT_’ - M

where M 1 the Hartmann number  From equavons (37) and (37) wth
subntitutons f om (21) we get

A
P | Cohv— th( )
L v = Tmh M

1
_4= PL] Sin h(\T>_ ‘]
L

() o S L sah
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Thus corresponds to Hartmann flow (if E, the applied electnic field o set
eqml to zero) ¢
(TT) When the electrical conductrvaty of the Burd o and hence Rum 18

srpposed to be 260 there will exst no current m the field and hence the
flow will not mteract with the magnetic ficld

In thy case «, f=O %-
The resalt agrees with that given by Berman’ and the expression for

velocity 3 mme as h  equaton (25) or cquatons (38) mad (41) of Nara
simhan® after necesary changes in the symbols.

(IIT} When the magnete ficld vanithes, Ho==O 20d S=O In tho
case o, f=0 R&.mdtb:mﬂuagmlmth:mumthclnmungam(lr)
above.
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IDENTIFICATION OF THE OXIDATION PRODUCTS OF ALIPHATIC
ALDEHYDES KETONES AND OF IS0 PROPYL ALCOHOL BY
PERSULPHATE ION

K. C. Enuiat anp 8 P Sarvastava
Chenuicel Labsrateries Th. D.S.B Geoersment College Nums Tal.

A knowledge of the products formed 10 a reaction subjected to kinetic
stody i an rmportant step in the clucidation of the mechansm of a reaction.
We have studied  the kineties of the oxidation of formaldehyde? acctalde
hyde' propsoualdehyde? di liph ketones* and of ho-propyl
akeohol? by pervulphate 10n In presence of Ag- jon a1 catalyst Therefore It
wai considered necosary to dentify the vapow prodncts formed m these
oxldaton reactions

After {solation by mitable methods the carbaxylic acids obtained were
identlficd by spot test.  Theso teats are given by Fagel®

The tests were carded out m the dotillate obtained by dutilling the
reaction mixture (after keepung it for 24 hours) between $2°C and 95°CL
The pipendingsocduam nitroprumide test for scetic acld was applied after
neatraliung the distillate with NH,OH and evaporatng to dryno.

The lower membens of the fatty acld serles may rapidly be distmgunthed
by testing fintly with acd p which s docolourkeed by formic
acld but by none of its homologues, the latter differ in the solubillty of their
ferric and cupric mlts In orgamic aclds. For proplomc and batyric acids,
the reaction mixture after keepmg  for 24 hours was treated with potasstum
chlarlde wohution to precipltate out the Ag- lon  The flltrate was boiled with
NH OH and was concentrated. NH OH vwas added fram time to time and
boiled ¢l whole of the peryulphate was decomposed (tested with KI and
starch)  The solution after concentration  was boiled thercughly to remove

the Iast traces of ammonia and then the ferrie  chlorids test was paformed
» follows —

To 2 c.c, of the romlting solition 1 c.c. of iso-amyl aleobal (prefer
shly difated with half st» volume f methyl alcohol) and 1 or 2 drops of
2% queoms ferme chlordde roluton are added. The muxture & well shaken
and allowed to stand il it scparates into two layers. In the cam of
teetlc acid (and formic acd alio) the aqueous layer 1 coloured and the
bo-umyl aleobol Iayer b coloutlem  with proplonic acid and higher bomolo-
guts the coloar s entirely in the alcobal Iayer  With butyric and higher acids
the test b repeated rubstitating ethyl ether for Bo-ary] aloohol, when  the
mburhul:nnphytheﬂ.hu'hyﬂ
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This mvestigation showed the p of the following cudatin pro-
ducts In the different rexctions
Tante

g Componnd exidised Products detected
1 Acetane acetic and formic acids,
2 CH,-cthyl ketone formic, acetic and proplonic adds
3 Dhi-ethyl ketone acchc and proplonic acids.
4 GHgn pro  ketone 1;0;;{::, acetic, proplonic and butyric
5 CHy—10 pro ketono 1:‘1:?‘1::, acetic, proponic and tutyric
6. Formaldehyde formuc acld,
7 Acetaldehyde acetlc acld
8 Prop onaldehyde proplonic acd.

Product formed 1n the exidation of 1se-prapyl alcokel by K4S,0, —In the oxida
tion of so-propyl aleohol by K,S,0, the first product formed it acetonc as
suggested by Levitt and coworkers * We have confirmed the presence of acectone
in the reaction mixture by preparing the 2 4 dinitrophenyl hydiozone.
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THE (RANIAL NERVES OF AMISTUS SEENGHALA (8YKES)

MaromaMA Mraxe*
Zwlegy Department, Aeerxt College Meerni

IxTRODUCTION

Besldes the general account in text books, very hittle work n available on
the cranial nerves of fishes. The only tmportant references are from Wright
(1684) Ewart (1889) Cole (1898) Allis (1897 1920) Herrick (1899-1901)
Workman (1900) Berkelbach (1915),Brookever and Jackson (1911) N and
Hughes {1920) Atoda (1936) Young (1938) Ray (1950) and Smha (1956)

Feeling the need of the study on the subJect, T was advised by Dr B M.
Snlm 1o take up invetigations oo the common Indwn typer. The present
attempt provides a remsonably camplete account of the cranial nerves of the
situraid fish, Mystas seaaghale {Sykes) and studies on other teleostean fishes will
be taken up In dus coume.

The work has been carried under the supervslon of Dr B M. Sinha and
T am thankful to him for hs gmdance. My acknowledements are also duc
to the amthorltles of Meerut College for providing the necomary facilities for woek,

MATIRIAL AXD METHODS

The fish were mostly obtained from the local fish market, from Delhi and
adjommy distrlet.  The head part of the fish was severed from the body and &
mperficial disection of i nerves was attempted. Tt was then kept in 8Y
wlatlon of formalin and the tracmg of nerves with regard to therr origin and
dﬁu‘fbut{unwul!lunpwdontbcmcdq)ccnnm

The dltsectiom were done along the dorml ventral and Iateral aspects of
the fish, To mcertain the full distribution of the trigeninal and facial nerves
dmn:domllangthcvmuﬂupectofhndwulhoundaukm For the ongm
of varions nerves the braun was carefully removed with the roots of nerves
Intact and was stedied under the binocular microscope.

OxErvaTioNy

Thclnn.r'{flﬂmu(ll olf n) arkes fram the anterfor end of alfactory
The nerve b amall a3 the olfactory lobe 1 sitaated close o the olfactary
fac. It inunedfately drvides fnto two beanchay, which supply the double row

of olfactory folds.

The mervws optucns (112 & TI1 opt.) onginates from the veatral side of
thalanrus. Within the crantum ft cromes to the other side formung the
optic chiasma. It rum enclosed m tough endorhachh and comes out In the

Prescat Addrems 23100 Yorwsntaagar Coregeen Bombay-62.
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otbit through the optic foramen, o d in b the parasphenoid end
pleurosphenold.  The nerve suppheas the retina of eye ball

The scmes ocalomotersus (111 II1 & TV 2 ocul) takes ity oogn from the
ventral part of mid braln concealed below the inferor lobe It comes out in
the orblit through the fi of the tr facial complex, which ks bounded
by the prootic, pl ph d and p henold.  In the middle of its course
itdxvtduh:man:pcriurmdmmfmbnnch The supersor branck Innervntes
the superior rectus muscle. The tfemor braxck entens between the nipenoc and
inferior rect muscles and gives a branchlet, which ronning veniral to the iofenor
and anterior recti muscles termmates kn the mferzor oblique muscle.  The main
inferior branch now drvides into two branchlety, a docsal and a ventral. The
dorsal branchlet supplies the inferior rectus muscle and the ventral branchlet
inncrvates the anterlor rectus muscle

The mervas  trochireris (112, IT1 & IV 2  troch.) ongmates from the
dorso-lateral surface of the mid beaun lying between the optic lobes and cerebel
lum posterior to the ongin of nervis dculamotorion,  In the cranfum fts course
is concraled below the tngemino-facial complex. The nerve comes cut m the
orbrt throngh the f for the tr ino-facial lex and n
froat lymg domal to the other eye muscle nerves. It im:crv:tu the superior
oblique mucle of eye.

The nerous abducens (112 111 & TV 2 abd.) arfses below the antenor end of
medulla oblongata, posterior to the ongin of trigemunal nerves and runs below
the acustic tubercle. Tt cames out m the orblt through the foramen of trigemino-
facial complex.  Extracramally the nerve pases below the nervin oculomotorim
and innervates the postenor rectm muscle of eye

Thwmﬁg«mu[iydmfcub:odg’kmmfrmnthendeufmduﬂl
obl 1 diately unite to form the trigemme-facial complex
(IV2 dc) Within t.hc cranfum the complex scparates mto three trunks, the
supraoriutal infraorb tal and hyomandibular

The suprasrbitel froek (I 111 11T & TV 2 s.o.t) Is the dorsal most trunk
of the tigeminofacial complex which runs for a short drstance mn the cranmm.
and at the level of the anterior end of cerebellum divides into two branches, the
ophthalmicin superficlalh tgemini and ophthalmicm superficialy facals.
Both the branches come out into the orhut through the foramen of the trigemine-
facial pl ‘The ephihal, fryfuondus s abeent.

The opkihelmcxr mmperficialis tngomni (I11 oph tr) runs in the ochat in
between the protractor hyomandibularrs and adductor arcos palatini muscles,
attached to the trochlear nerve.  After a short course 1t gives a thin branch,
which crosing over the sperior oblique muscle of eye supplles the akin of head.
The main nerve plerces the lateral cthmold and s=parate: Into thin branchlets
which supply the overlying skin of mout.
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Tho ephthalmicas superficulss facials (1 15 oph. fe.) v the domal branch of
the sapraocbital trunk.  In the orbit 1t ha along the ventral surface of frontal
and by the nde of parasphenord.  Liks the ophthalmicus superficiala trigemini
itplerces the lateral cthmold and terminates into small branchlets, which
innervate the skm and semic organs of snoat.  Some of the termmal branchlets
overlap the branchlets of the ophthalmicws superficialls trigemim in ther
course. All along the course, xmall fibres escape from the ophthalmicms
soprficlaln fachals, which innervate the supracrbital canal of Iateral Ime
stem.

The ufresrbutel tnenk (I T11 TI1 & IV2 Lo t) divides Intracranially
into the mms maxillars  ramw buccals and ramus mandibulons.  The
three ram1 come out of the cranium through the faramen for the trigemino-
:ﬂmmplumdmnwgﬂhuforllhmdhnmbcfandimghgmmd:

The remas marilleris tripemind (11 10 & IV2 r mx. tr) runs domal
to the muscls sdductor arcws palatin: and ca the Inner sids of muscle adductor
mandibulam feorth 1 the dircction of maxillary barbel In its early run, it
gives the remas paletomss enterior (1 & IIT r pl a.) from ts wmner side, which
drvlding into fine twigy terminally supplses the roof of mouth. Under the eye
thcrnm:muﬂhmtﬂgcmmld.widclhwm brancha, which run parallel
t each other The mner branch sapplies the opper bp and premaxillary
tecth by two branchlets, while the outer branch lnnervatar the maxillary

Thnruwh:adu(II[I&IVrboc.)n.rh:&cmlheuppq—mmput
t‘hﬁu{nhltrunklndpnﬂuforwﬂdmclmacmhctw‘lththu rammm maxi
lhmmmlllmla the mer border of the muscle adductor mandibularis
foorth, In 6 early counse it gives » branch Iaterally to the skin of cye and
m‘dc""hc57‘ll'-\ll'-tlnuuuwh.hrm:mx:J:I:raxﬂ].lnlt.h.mughAl:vﬂn:h. Towards
i end the nerve comey to lie oa the outer border of alfactory capeula, where
it divides into two branchlets, a docsal and a ventral. The doesal branchlet
supplies the skin of nasal sac and the muscle addnctor arcus palatind, while the
ventral branchlet innervates the sense ocgans on maxillary barbel  The nerve
’“Hﬂhthcinﬁmbtllmﬂofhmﬂnctyﬂmmium

The rewns mandibelaris trigemes (T11 T & IV2 r md tr) n the most
prominent branch of the trf facul lex, After ging mto the
orb 1, It runs along the ramus maxillarms for a shoct distance and then drverges
akong the fner border of muscle adductoe mandibulars fourth At the level
of the postcaior border of eye 1t separates mio two mequal branches, a thin
i mandibulans externus and a stoot ramus mandibularks mtenus.  The
remxs mosdlivlens externns (11 1 md ex) nums superfloally on the oater
surface of kower jaw and divides into two branchlets, which sapply the lon of
lower faw  Afier giving o thin branch to muscle ntramandibularu  the
ey mesdibeleris Giterens (TV1 ¢ md. i) runs in a decper course in the
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mandible. The nerve gives a thin hranch to the overlying shan under the
dentary and then separates near the inmertion of musle parelateraly hto
four branchlets one behind the other  The fint branchlet supplles the muscke
intermandibulardy snterior while the fourth branchlet mnervates the pass
superficlals, pars-laternlis and par-medialis of the muscle intammdibulm:
posterior  The second and the third beanchlets supply the dlbul
mental barbelt respectively

Just after 1ts emergence from the cranium the main ramms mandibularks
trgemini gives three nerves in the direction of the muscles adductor mandi-
bulse. ‘The first nerve, which escapes by the mde of rumus mandibulars trne
gemini croses  the muscle adductor mandibulars fourth and supphes the
muscle adductor mandibulars third by thin branchlets, The remanmg two
nerves come out domally and innervate the muscle adductor mandibulars
sccond and mincle adductor mandibolans fourth

The kpemandibxler tnak (111 11T & IV 2 hmt) comes out in the arbnt
through a foramen mn the prootic bone. Soon after emergence 1t gives the
rawus palstisxs posirrisr (1 & TI rplp) which goes to the antenor end of
head pasing beneath the nerves of infraorbital  trunk. It runs damal to
muscle adductor arcus platmi and wlong the ramus palatinus anterioc  About
the anterzor end of head it pusses over the muscle extensor tentaculi and giving
a branchlet to it, suppha the palate.

The hyomandibular trunk pierces the hyomandibola and scpamates
nto the ramus mandibularis facialn and mmws hyoideus Before the trunk
pames through  the hyomandibula two nerves escapa fromit.  The remar s
calery (111 & TII rop) couna postenocly and supplias the operculum
and the muscles adductor  opercull, levator opercul and dilator opercoll
The other nerve o slender  which runs anteniocly innervating  the mumcle
adductor mandibularks first.

The rowxs saadibuleris fecials (111 IIT1 & IV ] ramd. fo) muns over
the preopercnlar bone and plerang it takes & tnm downward mto  the lower
jaw It pames the quadmte and angulsr booes and comes an the wnner dde
of dentary where jt runs aloag the cuter ude of muscle parlaterals lylng
above all the hranches of ramms mandibularhy & i At the tip of the
lower jaw it scparates mto two branchlets, which supply the lower lip and
mandibular teeth. All along 13 course 1t supplies the operculo-mandibular
canal of lateral-line system

The remus kwides (II1 III TV1 rhy) pierces the preopercular
booe and takes a course along the basc of branchiostcgal membrans. The
nerve gives branchlen to the overlylag skin and the hyohyoldeus and inter
hyoldeus mmcles

The rewxs letmalis accesoorrus (1 1 latac) ongmates from the maoerdde
of trigemino-facial complex riung up on the nde of the acutle tuberce and
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cerchellum, It plerces the supraccep tal bone and travels backward aloag
the ide of occimtal crest serving a1 a collectoe of  the doraal rami of spunal
nerves,

The merees eattices (T11 n.ac.) originates fram the ventral side of medulla
cblongata m1 browd root, which at once splits into an anterror vestibalar
branch and # posterior 1accular branch. The sestibuler branch goes outward
dindmg mto many branchlets in n fanlike fashion  which supply the utrl
colus and the anteror ampulla of sem circular canal  The  saealer braxch
extends posteniorly mnderneath the medulla and divides wto two branchlets,
ane supplying the saccnlm and the posterior ampulla  of senucrreular canal
and the other innervating the lagena and snus endolymphaticus

The xerws glessepheryagens (I I TV 3 gip) arkes by two roots fram
the ventrodateral sude of medulla oblongata, The two roots combme and the
perve emerges throegh its foramen m the exoccrpital bone.  The nerve turns
backward and then forward in the drection of the flost gill  After givmg »
cataneow branch to the skan of gill = phﬂryﬂsulbmn:hmlhephmmxmd
a branch to the muscle levator arcm branchials the nerve rums along the
anterdor border of il It supplies the branchul lamellae along this face-

The srray wegus (I I IV3 vg n) ocigmates by two roots from the
e of the medulla. Both the roots unite and the maun nerve comes out of the
cramnm through the vagus foramen In exocapital Soon after its emergence
the nerve separates Iato four branchialer, a viscerals and a laterahs.  Each
branchlals extends laterally and after giving off a branch to thte mucle levator
arcus falis tes 1nto a debaate ticus and a stout
nmbﬂndl dc.;f.m cate ramus pretrema

The amus protrematicus (I r pt. br [-4) gives m pharyngeal branch to
the roof of pharynx, and enters the posterlor wall of the gill. The raomas part
Hemaicxs ([ 1 pt, t br 1-4) grves a thm branchlet to the omuacle interarculls
dortaln and enteny the anterfor barder of thesuceeeding gl In the gfll ¢t grves
a fine twig to the skun of the gill and supphbes the anterior lamellac of gill

In thi manper the fist, tecond, third and fourth branchizks mnervate
the fltat, second, third and fourth gllls  The posttrematic branch of the fourth
branchuls, however supplies the mucous membrane of branchul cavity

The ramus nuceralis I IN&IV3 r vixc) escapos from the yagus nerve
posterior to all the branchialer. It runs for a shott distance with the fourth
branchmlls, and then drvides 1nto an antetior and & posterior branch.  The
anterioe branch goes ventral to the gills and supplies the heart and pencardi-
um, while the posterior branch enters the body cavity and ncrvates the

tary canal, sod a1 bladder by & branchlets.

The remay leteralls vagi (1 TI & TV'3 ¢ lat.vg) is the moet prominent
branch which overlaps In its early course the origin of ather branches of vagus
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nerve. It runs backward and reaching the lateral ine canal rums along it
to the nostersor end of the body supplying the sense organs of Iateral lme.

Dnousyion

The nervus olfactorins 1 slender and small in Perasiteres  (Atoda-1935)
and 1 allaga (Sinha 1936} where the olfactory lobe Is cloac to the nasml! ;e
It is well formed in Lampagetes (Ray 1950) and Scomber (Allls-1903)  owing
to the lobe being closo to the cerebrum. In Mstas a condition similar to
Peranbxres  and Nallags (Sinha 1936) exmts.

The nervas trigeminalis and nervin facialis fuses  into the tmgemuno-
facial complex 1n Teleosts. There fs, however a variation in the mumber of
& rootr. A single root has been mentioned In Uends  (Hernck 1889) and
Amie (Alls-1897) a double root in Scomber (All-1903) and two trigeminal
and three facial rooty 1n Sqwalus (Nocrls & Hughes-1920) and Elasmobranchs
{Landacre-1916) In Afystar only one root has been made out Iike Peran-
Ieres (Atoda-1936) and Jiaflago (Binha 1936)

There 11 & commeon trunk of the ramus ophthalmucin superficialis to-
geminaln and ramus ophthalmicus superfidals faciall in Elasmobranchs,
while the two ram: are  ustually separate in T'eleoats. In Tlellago (Sinha 1936)
and Peranlerns  (Atoda 1936) the two rami sepamate from supraoc bital trunk
wmde the orbit, butin Afpstar scparate intracranually  In Vendis (Herrick
1897) the two ramu get fosed and 1ts branches supply the premaxillary
teeth shich are wsually innervated by the branches of rammn maxiilarm.

The ramus maxillang is mtmately fised with the ramw buccals in
Squales {Norris & Hughes-1920) while it fuses vath the ramus palatinus post
erior n {ma (Alls-1891)  The adductor mandibulae muscle are supplicd
by the branches of rammu maxillars 1 Afertdis (Herrick-1899) and by the
branches of ramus mandibulans tmgemint m Scomber (Alls-1903) Peranboss
(Atoda 1936) and Lempancpctes (Ray-1950) The branches of mmus mandi-
bularn 1n Mendia (Hernck 1899) nnervate the intermandibulars and gen oh
voideus muscles, which are innervated by the branches of hyemandibalar
trunk in the fohes under discumon  In  Afpsixs the ramus mamilarh and
buccaly scparate intracranially but they anssiomose under the eye through
a coanecting branch  The adductor mandibulae muscles are innervated by
the branches of the ramus mandibularis trigemin and the  intermandibulam
and gemohvordew muscles by branches fram the hyomandibular truak.

A ungle ramus palatinus 1 present 0 Lempipeies (Ray-1930) which splits
op mto an anteror and a posterior branch m Asezs (Alls-1897)  Afmies T
smbles  Pareslerxs  (Atoda-1936) and Tiellage (Smgh-1956) m having two
dstinct rami an entenor and a posterjor palatini  The anterfor arises
frem the mfra orbtal trunk and the posternor from the hyemandibular
trunk.
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The nervus glossopharyngens arses by a smgle root in  Scomber (Alls-
1903) and Lewperpts [Ray 1950) whale it has & double root in Amewras (Her
nck 1901)  Pormriberar (Atods-1936) and Tbellage (Sinha 1936) In Scomber
(Al 1903) a Jacoboson s mrastomoms  between thn nerve and the nervus
facaln and the pretramatic branch has been mentioned, which 1 absent 1n
other fisher, In ths repect Autws rowembles Peresiirs (Atods 1936)
Leapapcts (Ray 1950) and H allego (Sinha 1936)

The nernin vagus acises by several bundles in Scomber (All-1903) and
Semales (Norrns & Hughe-1920) and by a aingle root in Afordia (Herrsck 1899)
1d Lesporetur (Ray 1950) In  Chimeera  (Cole-1896) all the beanchial
rumt and the visceralu have separate ocigin fiom the medulla. In  Afpstas

the ne.vis vagus arises by double root like Parasiferss (Atoda 1936) and M allago
(Bmha-1956)

The ramus laterals vagl srues separately from the vagus nerve m Soom-
b7 (All3-1903) Lewpoprtws (Ray-1950)  Meudw (Hernck 1899)  and
Peraqlarng (Atoda-1936) and forms a large gengilon exteacranially from which
vartows laterals twenches arise. Afysias  tesembles W allago (Sioha-1956) 0
having & cammon origin of the rumus Iaterals vag and the vagus nerve. In
Trellage (Binha-1956) the laterahs vagl wsues f om the maun vagw trunk,
before 13 scparation mto the branchiales and vaceraln. In Afpts  t diverpe
from the mawm trunk about the lavel of B separation mto the branchules and
visceralh,
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Nyt somphale (bres)

Ventral view of the cranlal merves
=4, mrrn abdocens b 14 branchlakes first, sccond, third and fouth of erros vepe; £l
Somopharyagew bm. (, hyomandibuler trunl Lt kxfra arblal tomk  { mienoc bobej
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Fig. 1 Ventral view of ta cranial nerves of lower J w

Fig 2 %de view of the braln thowing the ongin of trigermd no-factal cowpher.

Fi¢ 3 Ventral view of the brain showing the orlgin of the nervus glomapharyosres £ad
oYUl Yagm,

b, nervm abdocena) br 144 %, second, third and fourth branchiales of perval

brad i, branches of tho ramus dibularls internm  ebd,, um dm,

£i# nervos glomopharyngew  km f., hyomindibalar trunk  fat, Infra-ocbitl okt

=dH., mandibuler barbel mebl, mental barbel; mistmd moach: tcrmandboa

antedor mistly  muscle interbyoldew; e muscl hyohyokdens; ms, meldl

blangate; acal. nervos oculomotorlss el optic lobe; b, ramue boccalil rhe

o hyoddews e, raous laterals accemorlos  Jatsy  mmm lasnilh vl el

ramm mandibylerie bigeminl e/ ramus mandibolark facall; o ramos ok

loris; oty momeochital ronk  far berenbum scostomm; {fi, trigemioo-facial comr
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STUDY OF POLLEN GRAINS OF SOMB MEMBERS OF COMPOSITAE*

TroMAs M Varonrse
Scheel of Plant \orpkology Aferrut

IntTRODUCTION

TIn recent years the importance of palynology in the study of taxanomy
Lss been stremed by Erdtman (1952) Baker (1933) Facgn (1956) Raj (1961)
¢z, A contiderable amount of work has been carried out 1n this aspect, bl
moch still remams to be doce

The present investigation deah with the pollen gramns of the following
eght species of the Compomntae belonging to lowr tnbes occurng oa the campus
ol Meerut College.  The pollen grauns were taken exther from the frash material
or from sae materlal previomly fixed m P A Al

Helanthosdeas Eclipta slba (Linn) Hoak.
Heluathss oows Linn
Anthemideas Cloysanikemym adewem Limm
Gichormcene Somckxs slcrecens Linn.
Lewnea asplensfolm Hook. {
Inaludeae Helxhyam broctodism Andr

Blamis {sera D Q
Vicss Vatits Benth. ex. Hook. f

Traamgur

Foc the prepamation of pollen mount different methods are adopted.
The acetolysh method of Erdtman (1943 1932) imvohing the treatment of
pollen grams with hot maxture of sulphuric acd and acetic anhydride have &
detmictrvo effect on cone. Facgr1 and Iverson (1930) recommmend boiling of
pollen graine with 109, aqueos potash. This technique 11 not adequate fo
wtudying minute details, for t does Dot render grains completely tramparent

For making permanent peeparatians of pollen grans the following techn-
quo was dopted.  Pollen beanng anthers were placed on a slide wath = d op
of egg almmen and the anther walls were torn off with the help of needies.
The egg albumen was allowed to dry Two or three drops of 10 potamum
Eydronde were put over the materal on the slide, which was then heated alightly
Potamum ¢ was then washed campletely with the help of water  One
o two drops of concentrated potanum chlorate sodution and an equal amount

ackd were added on the materal  Aflter about 30 seconds, minute
rmownt of ferric chlorkd was added to the muture on the slide.  After about

:(uwvhu-mbuummm&mmacmdd Plant Morphology Aecrot  College,
eeTat,
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anc minute the mixture on the slide was washed with 70 4, alcohol.  The yellow
solution on the periphery was completely removed with cotton or blotting paper
as its presence has a dastalning effect. The pollens were stained with fast-gree

prepared In 90%, alcobol and mounted in glycerine jelly after paming through
the grades of 90% and absmlute alcobol

The treatment of pollen grains with KOH was onginally wed by Van
Post (sw Facgr: and Iverson 19530}  Erdtman {1952) suggested the chlormation
of pollen gramns (if necewsary) before acctolyais, by adding sedwum chlorate and
con hydrochlonic acid to the pollen soaked in a mixture of glycerine and ghachl
acetic acsd. It was found that the treatment with potarnmm chlorte md
&a hydrochlonc acid was sufficient to render the pollen grams transpareat.
The mage of glycerme and glacial scetic acid was avoided.  Ferrle Chlonde
was found to help m gving a good stain to the pollen grains. Facgd md
Tverson (1950) suggested that Danc fuchun 1 the best stain.  Different staim
were used dnnng the present study  But fast-green was found to be better
after the treatment descrbed here.

For the determination of the uze and shape, the device by Hyde snd Adem
{1958) was adopted.

OmErvATIONS

Bclipte alba  The pollen grains of E alba are tricolpate, spheroudal (23-24
§X205-21 g} (Figs. 13) Fxino s 3 p thick, thinnung towards the porss and
1 tectate.  The ectoexine is thicker than endoexine (Fig 4) The spines o
the exme are 5.5 p (average) high and arranged at a ditance of 5 x. The bl
poction of the spine measure 2.5 & Tho splncs arc pointed at the ip. Inaa
avial view spines are arranged 1n 8 cirles of 12 8 and 4 respectively (avorage)
There are  three tenummarginate pores arranged In forrows. They have an
oval outline with a diameter of 4.5 p (Fig 5) Intine i rather thick, dlightly
extending to the pore.

Heliexthas axnxs ﬁcmmmmjhmmai,prdlm?h“md‘lm
32 p%29-30 #) trporatsand echinate (Figh.6 7 9) The tectate exioen 288
thick, the ectocxine being thicker than the endoexme {Fig 8) yhich Is further
reduced 1n thickness at the polo and at the pores. The ectoamne bears gine
of 5 # high. Their base mensures 3 p acroms.  They are arranged 3 & 5927t
and m an anal view the spines appear mn 4 crrcles of 15 12 5 and 1 reapectrvely
(average) The tennimargmate pores are 3 m nimber and are ellipsordal 1
outlme. Intme n thin.

Chysexthimem trdscem  The grains are rather small, q)haﬂidﬂmm
x28-28 p) trcolpate and echmate (Fige, 10-12) The tectate exme 8 28
thick, the endoexmo being thicker than ectoexine (Fig 18} Tln:llﬂﬂc'“:"he
exme are small (1 25 s hugh) The basal width of the spines, are | p 8cr0%
arranged 2.5 ¢ apart. Thcnumbcroflp!:nubcmemmmmm'f’dam
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867 The three pores are arranged at a dutance of 22-23 . The pores show
an oval shape with a maximum width of 7 ¥ Intine i thick and protrude:
over the pore

Lexsca asplonifelia The pollen grains are tricolpate, prolate sphe.oidal
{28-30 K X27 28 ) and rather mnall (Figs. 14-16) Exmen 37 g thick and
tectate.  The endoexme 15 thinner than ectoexine.  The ectoexine carrres two
types of spmes.

1 Bhmt spines which arc arranged one each on elther mde of the po e
They are 45 4 high  The base 1 3 & wide (Fig 17)

2 Sharter spines are 2 & high, and 1.5 & wide at the base and arranged
at2 & apart.  There 15 an inner row of spines, which are arranged 1n.a semi-
star form In polar view (Fig 17) Pores are 3 1 number arranged at 17 18 #
apart. The pores have a th ck exinows ring around, and are circnlar with a
lumuna of 5 p in dumeter Intme o thin

Somches oleracrss  The gralns are medium m nze sub-peolate (37.5-38
RX335-34 ) tetrapocate and echinate (Figs, 18-20) FExine i1 3.5 ¢ thick
with the ectocxme thicker than endoexine The ectoctine carres two typas of
pines.

1 Bigger sphes wath broader base with abruptly endmg tip.  The height
of these spines are 56 4 and the banl fanmement 15 about 5 a (Fig 21)

2 Sumller spines are of 7 9 In number in between two pores, in an axial
vlew  They are 1 phigh and arranged at 2z apart.  Thesccood ow of mmaller
Wpines are arranged in a star shaped manner Pores are arranged at 20 &
apart in & cromwne manner  The pores are oval in outlme. Intine 1 th ck
at the pore, while t s rather thin at other poctions.

Hedwkynm bractsatem The gratns arc rather wmall, spheroidal (26-27
AX26-23 p) and tricolpate, and echmate (Figr. 22 24) FExme u 2.8 g thick.
The cadocxme is much thinner than ectoexme (Fig 25) Extoexne carmes
palnted spmes. They dre 3355 high and 1 s broad t the base, and are
sranged at 3.5x apart.  The axial vicw shows the spines in 4 crdles of 12 9
3 and 1 tespectivaly (average) The three pores arc arranged at a distance of
1719 The pores are rentform (Fig 26) Intine i thm.

Bliomes lacers. The pollens are small and sphereidal (22-22.5 & x 20-20.3 )
(Figr. 27 29) They are tripomate and echinate. Exine b5 2 & thxck evcopt at
the pola, where the thicknem of the exme Iy comparatirely moce.  The two
oulermost rows of spines are alternatively armanged (Fig 30) The endoexine
i thcker than ectoexine. The spmes are 2 p high with a basal width of 1 4
x and are arranged at a dotance of about 6 k. The inconsprenous pores are
amanged in the same plane, located at about 20 » wpart. Intine m Alrais
lacer ts thin.
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Vicos wsiltsa The grains are tncolpate, rather mall, prolate spheroldal
(19-208 X 20-217) and echlnate (Figs. 81 32 &£ 34) Exine 1528 4 thick with
the ectoexine 1s a9 thick as endoexine (Fig 33) The spines of cxine are
4.9; highand2 2.5 wide and are marranged 3.5 5 apart. The spmer are
1n 4 circles comstituted by 15 12 7 and 1 respectively (average) The spoty
1n between two pores In & polar view vary from 48 The three pores are
arranged in furrows, at a distance of 1318 The oval pore measare to 89X
685k

Compound grains were observed in this species, the maxmum mumber of
gratns noted in a compound gran #s 12 These are perhaps formed by lylng the
products from more than oae microspore mother cell Ina common envelope

(Fig 3%)

Conautnom

It u not pomible to make any general comments on the baus of such
meag-e study It u however interesting to note that the pollen graim
of dufferent spectes belonging to the sxme tribe show umformity m the
characters, while those of different tribes differ markedly n certam respecth
like slzc and shape, thicknes of exme shape, mze and arrangement of spmes,
etc. For instance, in Helanthoidene the pollen grams are mmall to medim waed
having oarrow clongated spines  In Cichormaceae the exme b companatrvely
thick with lmmted number of large: sfines with broader base, snd {nnumerable
small spines arranged in stellate fashion, whereas 1 Inulotdeae the pelien
grains are small spheroidal or subspheroidal adorned with medium shzed et
with broader base and pointed tips.

Erdtman (1952) described the pollen grains of Helunthes ous s havint
the measurement of 34 x36 . But the pollen grains of the same speczcs stodicd
by me showed & measurement of 52 %30 & only This difference may be due
to zome ecological or genetic factors.

Soauary

Thus paper ruggerts a modified technique foe the preparation of permanest
mounts of pollen grains for the study of the nature of their walls. Pollen grains
belonging to eight species of four tribes of Compoutac are described. The
salicat features among  the specics belongmg to the rame  partlcular tribe 87
alo campared.
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Exrranariom or Floures

EEXTE )

Figs 135 Polln grains of Compomtse. Fige 15 Belipts alde.
Fig 1 Polar view X 429 Fig 2 Equatoral view X 429 Fig 3 Genenl
outlme showing the pamtion of the pores X193 Fig 4 A poction of
the emne X 643 Fig 3 Outline of the pore X648 Figs. 6-9 Helwthes
axnns Fig 6 Polar iew X 429 Flg 7 Fquatoal view X 429 Fig 8
A portion of the exine X 643 Fig 9 General view showmg the pontion
of the pors X 193 Figs 10-13  Clyysenthemum crustesam. Fig 10 Polar
view X 429 TFig 11 Equatoral view X429 Fig 12 Genorl outlme X
193 Fig 13 Portion of emne X 643 Figs. 1417 Laownes aplmfole.
F'g 14 Polarview X 429 Fig 15 Equatonal view Y420 Fig 16 Gepeml
outhne X193 Fig 17 Exine X643 Fign 1821 Somchwr elowas
Fig 18 Polar view X 429 Fig 19 Equatonal view X429 Fig 20
General outlne X193 Fig 21 A portion to the cone X643 Fig. 2226
Helckpnem brecteatsm. Fig 22 Polar wview X 429 Fig 23 Equatorhl
view X 429 Frg 24 General outline X 193 Fig 25 Portiom of the exme
X643 Fig 26 Outline of the pore X 643 Figr 27 30 Bhosis laare
Fig 27 Polar wiew X429 Fig 28 FEquutorml view X429 Fig B
Gene al outhine X193 Fig 30 A port on of cxlne X643 Figs. 3133 Vi
sntite Fig 31 Polar iewX 429 Fig 32 Equatarial view X429 Flg 33
Exine ormamentstion X 643 Fig 34 General cutlne X193 Fig 33
“Comoound pollen gramm X429

(Note the development of the germtobes m Figs 6 and 14)



ASURVEY OF THE MARKET QUALITY OF TABLE EGGS
IN AGRA TOWMN

P Sureartava, O P S Swman axp 8N Smeon
Depariment of Aximel Hushaudry ord Davying B R Colleoge Agra.

Indm, striving bard fo buid up her ustonsl health has to wndago
& revoluflonary transformation with regard to i teadulopal comcepts
sboat human natntlen. She bhas to find out and develop some numtional
resorces 8o cope op with the Increasing demands of the expanding humas
populatl Amangy lunds of distary proteim of animal ongin,
wilk occupees the superior most pokuion and ms soch  nothing  would have
been better than to culuvate more milk far the purpose. Bat our present
poliey of non-ducriminauon between good and bad and the ban on cow dla
vghter based primarily on sentuments rather than on reason, have closed
thhs chapter almost for ever and nt i hardly pomible to wggle ocut of the
peevalling shiuation  As such ponltry which cadcavouns to satuly both the
needh of nutritlon and demands of the af E & subject of untold
Mitezest aod convsderation both by the producer and consumer

Basdes quality mest, poultry peoduces ogey  which carry comparatively
Httle or no sentl hed for bewg fncorporated in the diet by & Ikge
oumber of people  Since vast majocity of eggy produced go for table pur
poet, their quality pleys & sigmuficant role in egg trade 1n particalar and
poxltey indostry in general It would therefore b worthwhile to focas gur

;‘tﬂmhan oo ogg quality as it appears in ths markets xad to make suggesdions
t

The egg quality embodies the combuned critena of aa egg which marease
he market value to the producen, the keeplog qualities w0 the disteibutors
ad the mutritive and the eyo-appeal value to the comumers A good quality
5% shomld have & pormal shape o clean  smooth and wund  sheil and It
latemal contents should have ded od characterstics and be free from fanlo
1t alr pace shamld be umall and yoik centrally bocated and onky fiintly visible
when candled. On bresking the egy the yolk shonld have & undorm colonr
aod staod up foxming & dome well n the ceatre of & compact iver of fhm
Wbumen. The latter shoald have a good height and cover w tmaller area
wih xaeven guthne  The conients stould thow 1 sgn of embryo develop-
ment and be free from &y objectionable odour or foreign matter

Revorw or Lirerature

The gy quakty controt o relatevaly m newer concept o pouluy scenes
4nd a3y yach conskderable smount of work has been mitiat d on the varo
Mpeets of egg quallty and o number of critkal reviey s by scveral worker
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have sppeared during the last fow docader.  OF the people, who have devoizd
thenselves to the vanous mspects of egg quality reference may bo made ©
Hadley et al (1920) Atwood (1923 and 1926) Joll (1924) Hays (1829 1%
1934 and 1944) Afarble (1931) Jull et al. (1933) Funk etal (1934) Cak
(1940) Jeflrey (1938) Roberts (1952) and Saifo et al (1956) with reged
to cgg sure and welght ta Godfiey (1949) Calton et al. (1952) Stadelman et
al. (1953) Brooks etal. (1955) Grimmger et al. (1935) and Saunders (1356),
for shell strength and colour to Larenz ot al. (1934) Van Wagenen et &
(1935) Enox et al (1940) and Mayfleld et al (1949) about cgg whutc sod
yolk  and to Benjanun (1920) Krshnan (1943) Berry (1949 and 1950) acd
Rice (1950) regarding egg quality in general.

Further the vanons cgg sbnormalities and spot defects have recerred
doe attention of Roberts et al (1929) Nalbandov et al. (1941 1944 and 1947,
Card ct al (1844) Jeflrey (1935) Jensem et al (193%) Stadelman et ab
(1953) and Dawson et al, (1953) while the effecss of different cnwironmens
tal factors Incloing feed, sedon  temaperature and age on egy quakty have
been illzcldated by Lorenz et al. (1935) Culton et al (1952) Rosenberg etal
(1939) Gonfales et sl {1953) Jull (1954) Girmunger ct ol (195%) and
Santer et al. (1955) A good pumber of peopls on the other hand bave aho
devoted themselves to keeping and conserving aspects of egg quality (Aloore
et al. 1945 Dawsoo et al, 1951 Oollter 1956 and Padl, 1958)

MyxrRODE AND AfATERIAL

The truc meanme of egg quality Les in fts eccptability as food or it
functional propertles when incorporated with athe foods, Thu can be
checled to a reasonable extent by the apparent characterntics of the egg of
of its contents and ako by dying their ch 1 and blological qualitia
and the functianal properties. In this igation only the appe critesia
have been employed far deseribing and judglng the egg qualiy as under —

1 Shell Appearance and Grading

2
3  DBroken out Appearance.
4

This study is bared on observations made on 5 000 eggs—4 000

from the wholerale dasler in Agra town and 1 000 from the Government Foul
iry Extemalon Unit B R, College Farm Bichpurl Aga The procedors
coeshbited in v ting the Importsnt wholesale shops and plcking up the desired
nmmber (25 to 50) at random and brnging them to the Isboratory for de-
talled examination.  These were then serally numbered cxamined for the
external appearanee and welghed m & torsion balance, Their interma! quality
cn the other hand was chocked by candling w thout beeakung thern and they
were graded intw [ ur categories after thy mwethod of U S Standsrds for the
candled appearance



Jan, 1966) T SRIVASTAVA o o s A swroy of e Adwhet puallp o Tokis Eggn L4

The broken out appearance wasstudied only on 5% eggs selected at
random. A horlzontal platform of glas plars sandwitchiog 2 metrie graph
cotveniently marked yas devised for the purposs  The egg wore cracked at
thelr broader ends, the shell and  shell membranes removed #nd the con
tenty carcfully rolied cut I the ecntre of the platf Tm.  The arcas covered
by thin white thick white sad the yolk were noted and the widths snd heights
of the Iattet \wo wese also recorded with the hedp of ealpers snd Spheres
meter (Plate 1) Ths Wteasities of the yolk colour were recorded m abeglute
terms a1 Bight wedmm and dark.  Egg ahells were alyo welghed in order to
detesnune the edible and the pon-edible portions of gy staded for the bro-
ken out appearmnce. A small picoe of shell, taken from the broader end of
the gy, wat wed for seconding the shell thickaen (Plate 2)

Fox the hardcooked appesrwnce, ancther 3%, cgxs were pleked up at
mandom and bofled in water for 5 minutes  After codling these were care
fully poled off their shells and the shell memb and then hod
sectioned at about $f4th of the dutance fram the narrewer end. Tbelhcof
the air cell deprenton, position sod tolour of the yolk were recorded.

Exrrsasxwrar. Frovpotos Axo Dncoseos

All the obrervabiona recorded during thes Investugaiion were checked into
the respective proforma developed after the reconmmendations of the US
Standards for egy quality  The data for each chlnd:riulk: obtained have
been iy treated, graphicall bolated snd discuseed in
the following pages  Wherower pom'blc, the necemary photographs have
mhecnimhniadinmwmonbcm
I Shell Appearancs end Gradiag

Exteroal appearance of the eggs bt conndered ta beone of the Gaisly

taus of checking for the app egg quabity  Tho embodies—cgg

shre, shape, colour and the shell or may apparent abnormasbity wiuch msy
be claborxted as uoder —

1 Egg six e Grads—8ince sixe and wright play & major role n the
determinatwon of market gradey of eggx It h moat unportars m determining
the peice for the comtumers and the profit for the producers.  Bgg grading
on the besis of sire and weight, therefore, flods its due place In the ogg
quality stodies

The sure of 28 ogg fr obviomly determioed br the collective welghti of to

compotent parts. The obsercations oo rg, { by d fent flocks have
indicated that the white coatribaies A DAY Tk about 31
xed the shell approximately 1%, of the t ight, . wweght of the
white nod thell depands sm the sova \ 7 the part or
parts of the th \ Furibor the
weoall size of pe - T “ 1 of major
Importance, <xe of the
yolk and the sme

e B ol
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known to be affected by the podition of the egy in a cluch a3 each

egg in the clutch wually shows & progressive decrense fn weight (Juil 1951)
The individoal egg weights axrecorded duning the course of thu inves

tigation average out to 388911 {3 gm. for the market and 56033024 g

for the farm egxy ndicating that the latter are signdficantly heavier than the

former {(P<001) Thelr mode of distdbution in the market snd the fanm

cgge iy disgramatically shown in figure 1

35 + HMarket :“frm
.
.
»

L S I +
20 25 30 35 LD A5 SO S5 60 65 70 75 80

Wilght in gm

Fig. | Freguoacy divuibution of cgg-weight ko the karker and ¥t Tagt.

The aversge egg weght (¢ 034024 gm.) produced by the farm birds
{\White Leghom) compares farly superior to that (30 11 gma.) given by Salto
Yamads and Osgwa {1958) for the sume breed. The indbridos] eggs were
sfw graded afier the method of the U § Standards ming the & grade system
ax per detads given n table 1 snd shown in Plate 3

Per cent Freguency
A4
252 B 8 %8
i L g, i
T T ¥ -

“n
i
T

o
L

Tanix }
Shertey the Egg Grades of the Aarict and Farm Egp  (pev conf)

8 Xo. | Ly Grade | Market { Faros
v Jumbo 163 g ov moen) 2 Y
2 Lxtes farg® (60 b0 <63 g ) 023 LR
k3 Large (50 %0<80 gm) 450 45 80
4 Medbem (43 10< 50 g} 112 500
H Scoall (33 4043 gm ) £ 43 1%
6 Perwer (<¥gm ) is o [ ]

Ty | 109 00 : 100 00
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2. Egz Skape—The egg shape has no economne muportance and can
be easlly controlled by selection It controbs the preference of the copumer
and the retaller becauwse the makshaped egga are mors likely to be undedr
able and break during transit. It is also reported that the makformed eggs
do not have a good fertility and hatchability (Kumsnoo, 1948) What
lchnllycmh-ohthelhr_ﬂlhlpcoflhequdwhcm and bow 15 not properly

A to Asmundson (1931} the egg shape is determuned
by scveral factors Inchuding tha amount of allumen seereted by the ovidoct
ita lumen and the muscular movements. Four prmecipal egg shap=s (Plate 4)
were recorded duning the course of thhs {investigation and the percentage dir-
mbutions of both market and farm produced eggy under the same have been
thown [n tabls 2.

TasLx 2
Sherving the distribation of Egg-shape m the Alarket axd Farm Eggs (per comt)

5L Ko Egg Shape Market Farm

1 Normal 91 25 92 50
2 Atwormal

(1) Elmgated 320 340

{b) Spindle 240 2-00

()} Round 31s 210

Total 100 00 100 00

It i clear from table 2 that the egmz from the two sources do not
differ much 1n shape. 1t was abio poted that most of the breaksge durdng t! @
experiment, was swtained by the aboormally shaped cggs, mast probebly
becamse they could not be evealy set along with the normal ones  The
different rewil shop-keepery abo fnformed  that comrumers p efer normal
thapes to the abnormal ones

3 Egy Celmr—The cgx abell colour o primarily a breed charactenstie
and has pothlng to do wath the egg contents or 1y tahle value and as such
the cgg shell colonr should have no ccanamle or preferental val ¢ Never
theless the colour o known to affect the coosumers demand. It is reported
that the brown sheflled eggt are prefared to the white onesin the forcign
comntrics (Saunders, 1856) The colour choice operates In our country also
In Agra and it suburbe, conrumers prefer white shelled eggn to the brown
ooa. The reasons for preferrmg any particular sholl colour are not quite sound
and sclentific. It is & matter of individual ch e

Durlng the course of this study four quite distmct egg shell colon 3 —
white, creamy light brown  and brown were recorded (Plate 3)  The percen-
tages of their dhstribution between the market and the farm produced eggs
have been pracnted in @hle 3
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Tanrr 3
Sheanag the distribution of Egg-shall Colour tn the Aferket and Farm Fygs (per coal)
SN<| Shell Colloar Aacket Fam
H White 36 03 81 &
H Creamy 42 20 840
3 Light brown 21 40 000
4 Beowm (U1 000
Total 100 00 100 00

A wlde range in the shell colours of the market and the farm eggs
s obvious from table 3 Such a wide vanation may be amigned to the
hetxrogenity amongst the country bhds feeding our markets, ay against the
uiformity amongst the farm burds (all white Ieghorn) It was aleo observed
that the white shelled eggs ined = tively more breakage than the
brown shelled onct most probably becmne ofthmrhrgu- sze and comparat
vcly thinner shells.

4 Shll Abmermalitys—Qf the external egg characteristics shell abnor
mality b the mast Important for both the connmers and the sellon. The
sled, cracked and kaking  eggt fetch lower price to ther sellers and might
be a source of discase and infection to thelr comsumers.  Shell abnormalitles
were recorded under the five heads  caldfied spots, solled, stained,
cracked and leaker (Plate 6) These abnormalitles detenomate the egg
quality in a varicty of ways. Stalns, beats durt, dust and the adhering debes
make the eggs unattrachve, while tha cracked and leaking shells arome the
suspiden of being mfeated with disease prodocmg organisfs.  Qute w good
percentage of the eggs  develop these abnormalities only after they have been
lad by the birds due to improper houtng and fanlty handllng ~ Ths lnfor
mation cbtained 1n the course of this study has been summarised In tahle 4

TanL: 4
Showrng the Egg Skell Appearance of the Markst and Ferm Egts (per cont)

sm1 Sbell Abmormalitics Market I Ferm
1 Cakified Spots 210 i
2 Stained 10 00 100
3 Soded 61 30 3120
4+ Crecket s 40
$  Lealer 01s 010
€ Nomal 3520 = %0

Total 100 00 100 00
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From table 4 It I clesr that 76 80% of the market eggs had abrorma
lities of one type or the other as against only 41 10% of the farm.

Il Caadird Appoarencs

Slnce tho external appearance is not an absolute mdex of what s contal-
ned within the shell tha test known a1 candling was used to measore the
mterior quallty In respect of the followlng

1 Al Cel—Freshly lald eggs have no air cell. As the egg coolr
down to room temperature its contents contract moce than the shell forming
an air packet at t1 larger end between the two coll membmanes which grows
firther due to the Jom of molsture on storige. A good quality egg should
have & small and regular air cell with restricted movement and  without
bubbles. Bubhles indicate weak egg membranes which break spart due to
rough handling snd the cggs go aale. As the egg losss quality wnth the
growth and type of the alr cell, 16 sme serves a3 a good Idiator of its
quality and Is observed fint n candlmg The mzeand the type of the alr
cell recorded durmg the course of tho lovestigation are thown in table 5

Tamee 5
Showlag the distributien of Ar Cell Cher ics a the Merket
exd Farm Egps (per conl)

8 Na. Al Call Market Frxm
Shape
1 Regubar % 50 70
2 Trregular 330 4%
Ser
1 Swall (<0 5 em) 485 8 00
2 Meche (0 3 %0 <1 0 cm} 30 83 83 00
3 Large (1-0 t <1 3 cm.) 37 %0 350
4 Exta Large (31 3 em) [X:] 1%
Almemeni
1 Rastricted [1%3 923
2 Free 4125 135
1 B bty 150 0 40

It was poted that the summer eggs had larger (Plate 11) more bubbly
and free alr cells than the winter eggs probably due to the higher temperature
and lower humidity during summen than in winters.
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2. Egg Wkitt—Condition of the alb plays & gni role in
determining the internal egg quality A thick firm white koeps the yolk
well centred and, if at all, only faintly visible when candled. A poor white on
the other hand is weak and watery and enables the yolk to move more freely
noar the shell casting a darker shadow as the egg b twided in candling
Kinds of egg-whites a3 zeen dunng this stady and dustributed smongt the eggs
from the two sources, arc shown In mble 6

TasLe 6

Shecoung the disiridstian of diferen! Calegories of cgg whits
12 the Market axd Fom Eggs (por cont)

8. No. Egx Whie Market Farm
Appoaronc

1 Clear 50 160 00

PR Y 810 000
Conslstensy

1 Firm 16 85 » 0

1 Weak
() Tha 56 %0 0 ©
® Wy 25 63 980

It is clear from table 6 that the farm produced eggr are saperior to
ma.rkctcgpbocnmuf'.hdrbeﬂcr quality albumen m majority of cases,
Four cases of bloody albumen were met within the market egrs a3 against nil
10 the farm produce. Tt was also noted that cggs with wesk and watery
dhnnmlnwmblyhldhrgudrmﬂa,mnyofwhldlmmcdﬁcelyudmm
got bubbly The size of the egg had no clfect on the qual ty of egg white as
'omcollhatmDutg:gllndmuchbeﬂcrqmﬂtywhhuthxntheh:gcrm
Qur observatlons on this scorc arc alw supported by Koax and  Godfrey
(1840)

S Egg 1et—The yolk may b light or dark yellow depending wpon
the feed grven and the individual chamacterstics of the hen  Normally ft
Lies In about the centre of the egg and hasa spocific gravity a little less than
that of the albumen The condltions of the yolk recorded during the course
of this investigation have been presented m table 7
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Sheuring the Egg Yolk Cheracteristics of the Merkst and Ferm Eggs (per cont)

Pocitian
1 Well Cantred ors 480
2 Centred 13 30 43 80
3 Off Centred LN~ 49 40
Shadew
1 Defined 58 33 42 50
13 Undefined At-13 31 %0
3 Sceping Yok 1% o

Wellcentred and centred egg yolka did pot cast a decper shadow
while offcentred did, indicatmg the poor cgg quality in the latter case
It is noted from table 7 that both the market and the farm cggs had off
centred  yolls {n majority of thecases  The market ones, however bad aby
far larger number than that of the farm.

The demlty of yolk thadow and it defined or undefined condlton
doring candling i ot only determined by albumen but alto by yolk colour
Deeper thadows with relatively more defined outlmes of the yolk were foumd 1n
«gys with relatively lirger air celh indicatmg that storage thim down the
egg whites, This leach to the hydration of the yolks and thelr better visibiity
when candled.  The incidence of seeping yolks vas recorded mainly in casaof
the market exgxs where the weak yolk membranes had ruptured allowlng the

yolk to flow fato the albumen and mpart t the peculiar appearance when
candled.

4 Ocerall Grads exd Dyfects—Ovorall grade was swigaed to an egg on
the tmsis of the overall candled of i ¥ 4

air cell, albwmen yolk, shell and the aboormality on the followlng barh

The top quality {AA) grade eggy had clear viscont, thik and firm
whites that did not allow free movement of the yolk and consequently the yolk
conld not be scen clearty (Phate 7) cxcept for a very fiint shadow 1n tome
cams. The alr cell was0-5 cm. or lem deep and bad regular shape and
restricted movement. There was no fndication elther of blood, meat or germ
spots or af mould and rots
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2. Egg WHu—Candition of the alb plays & signifi role in
determining the internal egg quality A thick firm white keeps the yolk
well centred and, if at all, only famtly vuible when candled A poor whits on
the other hand Is weak and watery and emables the yolk to move more freely
near the abell casting & darker shadow as the cgg I8 twirled In  candling
Kuinds of egg-whites 23 seen during this study and dutributed amongst the eggs
from the two sources, are thown m tahle 6

TasLx 6

Sheving the disriduton of differral Catageries of cgg vohats
in the Afarhet and Farm Eggs (per cont)

8. No- Egy Whits Market Farm
Apjuarencs

1 Clear 99 50 100 00

2 Bloody 010 000
Coutisheny

1  Pm 16 85 n&

2 Weak
(2) Thin 38 30 50 60
(b) Wasy 26 63 9 50

It is clear from tablc 6 that the farm produced egge are superior to
market €gE bocause of thelr better quality albumen m majority of case.
meormmnlbmmwmmwiulhnhemrbt@ a1 agabnst nil
in the farm produce. 1t was alio noted that eggs with weak and watery
.Ibummlnmhblyhldlugcrdrc:lh many of which moved freely and some
got bubbly The size of the egg had no clfect on the quality of egg white as
.omeuflhﬁtmUCregx!hldmuchhc!tu'quAﬂtywhllutb;ndxhrB:rm
Our omvlﬂwmthhmmlhomppoﬂtdby Knox and Godfrey
(1840)

3 Egg Yelt—The yolk may bo Iight or dark yellow depending upon
the feed green and the Individual characteristics of the hen Normally it
[;um;bou!thccmuanf(hcchmdhun-pu:tﬁ:gnvhy.uukh than
Mofmenlbumen The cooditions of the yolk recorded during the course
onhh}madpdonbtwlxcnpmmtcd n table 7
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Tastx 7

Sheoing the Egy Tolk Charecteristics of the Market and Farm Egqs (per cont)

& No. Lep Yok Markes Farm
Poeition

1 Well Comtred oes “»

2 Omwed 18 50 4580

3 OfF Cented % 63 90
Shadew

| Defied 5833 A28

2 Undefaed 018 87 %0

3 Beplog Yol 130 020

Wel<ccatred and centred egg yolks did not cast & deeper shadow
while off-centred did Indicating the poor egg quality in the latier case
It is noted from table 7 that both the market and the farm cgys bad off
centred yolln in majority of the cases The market ones, however had aby
{ar larger number than that of the farm.

The demity of yolk sthadow and It defined or undefined condition
durmg candling b ot only determined by albumen buat allo by yolk colour
Docper shadows with relatively more defined outifues of the yolk wers found in
egxs with relatively largor air cclls indicating that stormge thins down the
egg whites  This leads to the bydratian of the yolks and thelr better visibility
when candled.  The incidence of seeping yolis was racorded malnly in cato of
the market eggs where the weak yolk membranes had roptured aliowing the
yolk to flow into the albumen and impart it the peculiar appearsnce when
candled.

4 Orerall Greds mmd Dyfats—Ovorall grade was anlgned to an egg on
the basla of tho overall candled app of its dl. . [¥1

air cell, albumen, yolk, shell and the abnormality on the followng

The top quality (AA) grade oggs had cloar viscous, thick and firm
whites that did not allow free movement of the yolk and comequently the yolk
could pot be seen clearly (Plate 7) except for & very falnt shadoy in some
cases. The alr cefl was 05 cm. or lem detp and had regular shape and
restricted movement. There was o indication ether of blood meat or germ
spots of of mould and rots
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2. Fgr Whis—Condition of the albumen plays a significant role m
determining the internal egg quality A thick firm white keeps the yalk
wrell centred and, if at all, only faintly visible when candled A poor white on
the other hand Iy weak and watery and enablos the yolk to move more freely
near tho ibell casting & darker shadow as the cgg & twirled In  candling
Kinds of egg-whites as scen durng this stady and distributod amongat the eggs
from the two tources, arc thown in table 6

Tamx 6

Shocoing the disiribution of éifferenl Categories of apg white
1x the AMurket and Farm Eggr (por cent)

8, Now Egg White Market Farm
Appoarmace

1 Clear 0 50 100 00

2 Bloody 010 000
Casisheny

1 Fhm 16 83 » e

2 ek
(8) Thia 56 %0 50 60
(b) Wasery 1863 $ 80

It i clear from table 6 that the farm prodoced eggr arc  superior to
market eggs bocarse of their better quality albumen in majority of caser.
meofbbodynlbmmwmmamlhhth:mrh&cgm a3 against nil
10 the farm prodoce. Tt was alio noted that eggs with weak and watery
dbmmhmhb}ybldlmﬂrulh many of which moved frecly and same
got babbly The size of the cgg had no elfect on the quality of cgg white as
come of the smller egg bad much better quality whites than the larger ones
Our observations oa this score are alwo supported by Knox and Godfrey
(1940)

s Egg Toli—The yolk may ba lght or dark yellow depending upon
the feed given and the indrvldoal characteristics of the hen Normally it
nc,[n;boulthectntreoftbcchlndhnnlpcn&cgnvhyaunl:lm than
that of the albamen The conditions of the yolk recorded doring the course
of this jnvesty fon have been p ] in table 7
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Showrng the Egg Tolk Cheractaristics of the Market and Farmt Eggs (per cont)

S.N;l Eqg Yolk Market Farm

Positian
1 Well Oantred cas 4%
2 Oentred 1a 50 43 80
3 Off Centred a0 63 49 40
Shadoww
1 Defined 58 23 42 50
x Undefined 40-15 51 %
3 Sceplog Yolk 150 o

Wellcentred and centred egg yolks did not cast a deeper shadow
while off<centred did, indwcating the poor egg quality i the latter cuse,
It Is noted from table 7 that both the market and the farm eggy had off
centred yolks in majority of the cavs. The market ona, however bad aby
far larger pumber than that of the farm.

The denmity of yolk shadow and ts defined or undefined condston
duriog candling s not only determined by albaumen but also by yolk colour
Deeper thadows with relatryely more deflned outlines of the yolk were found in
cggy with relatvely harger sir cells Inchaatmg that storage thm down the
oy whites. This leads to the hydration of the yolks and thar botter valbility
when candled. The incidence of seeping yolks was recorded malnly in casaof
the market eggy where the weak yolk membranes had ruptared allowing the

yoik to flow Into the albamen and Impart it the peculiar appearapce when
candled.

4 OmﬂlGr-d:-lDdba——Ovu—nllgndcm-n!;nedtoun g3 on
he bashs of the ovenall candled of its diffe -y

air eell, albumen, yolk, shell and th:l.hmxmllityouthefoﬂowmgtnd:

The top quality (AA) grade eggy had clear viscous, thick and firm
whites that did not allow free movement of the yolk and contcquently the yolk
eould ot be seen elearly (Plate 7) except for a very fant shadow n some
cams. The alr ccll was (-5 em. or Jexs docp and had regolar shape and
restricted movement.  There wi no indication aither of blood, meat or germ
spots o of monld end rots
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The bottom quality (C) grade cggs on the other hand had clear weak,
thin and watery albumens, which allowed free movement of the yolk malung
it flont near the shell and casting & decper and  darker shadow (Plate 10)
The aur ccll was mace than 1§ cnn, deep and vanied from regular to {rregular
in shape and had restricted or free movement,

The Intermediate grades (A & B) had the Intermediat  quakity of egg
whites, sll>wing the yolk to be vhible only as light dark or dark shadow
(Plate 8 9) thear cell remaining 03 am tol3em in depth with slmost
regular shape restncted movement and without any apparent defeet  The
overall candled grade distribution of the market and the farm produced cggs
alongwith their defects as found dunog the study » glven in table 8

TasLr 8

Shemmg e ovevel] Condled grads axd difacts f the Maiet axd Farm Egps (per cont)

o Grade Madet Farm
N AL 010 100
y A s 20 5
3 273 %80
4 a 53 40 16 40
3 D’mmhxm&lh. 10 30 Ly
(5) Blood, meat & germ mpots 420 050

() Blood riog 19 050

(© Embeyas LX) 0w

{) I ™ 013 0 0

Tota) 100 00 100 00

Ttis noted froem tabke 8, that the incidence of the lrregular shell
thicknen (Flate 12) was significantly more 1n the market than the farm
produced eggs.  Tho mottling of the shell rgrests an uneven dateibution of
the motsture in the shelly that are pronc to break more thaa the shels wth
wnlform thickneas

The blood meat and germ spots (Plate 13) were moee common ({2%)
hﬁeﬂmthan\h: farm epys (0°5%) The higher incidemce of these
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sbnarmalides In case of market eggs can be explained oo the bawms of their
better vhibulity on storage (Jemson Bauter and Stadelman, 1932}  Scsan has
13 own effect. Incldence s groater {n summer than in winters, & trend alo
observed by Jensen  Sauter and Stadclman (1952) It was also noted that
brown eggy bad higher incadercn of spot defects than the wlute shelled cggs
which has also been roported by Dawson Davidson and Sheppard (1951) and
Dawon and Richardson (1933)

Blood rings appearmg on the yolk asa result of the development of
embryo fur & fev days and then dylng to leave a red ring, were met wathin
2.95%, 1n case of the market eggs as agamat 0 30 4 of the farm. It was also
noticed that more of the blood rmgs were present  durmg  summer than the
wmter months, and that about 0-3 4 of the market eggy had well developed
embryos in them, The rots and moulds of varlowm kinds were relanvely
fewer and could be met within 0 15% casey oply in the market egey

II Broke-owt Appiarescs

Cosidenng the fact that the candhing does not offer a complete preture
about ths 1nterior quality of an egg and that there mre somea characterotics
of Its contents whach cannot be observed untll t 13 opened & mandom sample
of 5%, eggs was studled for the broken out appearance to examme the chars
cteriancs of white, yolk, internal defects and the relative proportions of edible
and mon-edible portions.

The cxcelient quality eggs had thick, vircous and finn white spreading
caly litthe aromnd the yolk which formed almost a dome (Plate 14) The
poor quality egg on the other hand hed thin and watery albumens spreaciog
over a larger area with yolks having flattened tope (Plate 15) The wter
mediate grades had intermediate characterntios of thn and thick whites and
the yolks. In some cases the yolk membranes were weak cwough to bresk
and allow the yolk to seep into the albumen (Plate 16)

1 Eg Wht—The arca of egg whirc mainly depeods wpon o
comilstency and the amount m the egg The albumen mdex an the oth r
hand represents the sum total of both the quantity and quality of thick whte
and Is mast ly wied as the ind of the egg albumen type. Ttn
calculated by dividing the thick albumen height by its average width (dume
ter)  The frequency dutribotion of the slbumen indlees a3 recorded during
the course of this investigation are diagramatreally represented In figure 2
The mean values for the egg white arcas, thelr dumeters, heights and th
alculated albumen fndices for the eggy of the two sourcos arc given
in table 8
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Tame 9

Skooring the Moen Folses of Egp-white dtails for tha Merkst and Ferm Eqgs

3 FParticulars Magket Tarm I Remarks
) Thim WHt srea (g o) WS E 1T 078 S
2 Thik Whit ares (g em) 504130 5050403 Do
s Thick Whlt  dlameter (em) 78‘2—1—054 80140 25 do

4 Thick Vhite herght (cm.) 0 !ﬂio oe 0354002 slgﬂ_sm,
5 Aflumen Indes 008840 02 0 06640 001 oo

The results indicate that although the mean cgg-white ares and the
diameter of the cggs from the two sources do not differ significantly they
however differ significantly io the salbumen index. The albumen index
for the farm cxps works out to be sigmiicantly higher than that for the
market ones  Ths clearly Indicates that the market egge had poor quality
whiter.

2 Egp Yelt—The egg yolk colour and type are fairly good
o its quallty The colour of yolk i almost entirely a matter
mpwgwd (0 some extent Halso influenced by the mte of 1
Iiberal w2 of xanthophyll bearing feeds, such as frash or driedy
and mbhmnwrﬂ““‘nlhc production of deep

hcrﬂ’i ihe ratlons deficient in there matedals produce male
;bey\’& colours recorded during the course of this study wers -
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mediom and dark. The percentage of their divirtboton betwern  macket
aad farm eggs 1t shown m table 10

Tasvr 10
Sheerng the distribation of Tel-orlamr 1a the Broken-ent
Aleriet ad Ferm Eggn (per coni)

& Yolt Coloor Market Farm

1 Light 20 3500

H Mectiom 60 00 36 00

H Deck 700 800

4 Youlidem 0 30 o0
Tout 100 00 0w

The yolk index Is muother way of dengooting the egy quakity of
the beoken ont eggr. It takes into account both the quality and the qusn
tty of egg yolk and i calenlated by dividing the yolk besght, s it stands
orer the white, by the average yolk dismeter  Both the slbumen sod the
yolk indices are based on the fct that the sging of egps owkes thear albumens
thinner and watery and the yolku to enbarge dus to hydration the wesk yolk

1 sllowing the alb water to cnter it and make it enlarged and
fl 4. The freg dartrit of the yolk indices a3 calculated for the
market and the farm eggs are diagrammtically represented in figure 3
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The mean valuesof the yolk ares {8 dlxmeter and height and the
calculated yolk mdices are given in table 11
Tanrr 11
Shuving ths Aoan Valxes of the Egg yolk datails for the Market and Farm Eggt

. Prrticulans Market l Farm Remarks
1 Yolk Diameter (cm ) 4 394012 4 0040 ds

2 Yolk area (oq em.) 14 m;n 17 12 cs;o 1.} Pfgo-m
s Yolk height (em ) 1%9+0 02 17340 01 ~do-
4 Yolk Index 0 2+0 01 0 4140 08 o

Tt clear from the figures contalned 1n table 11 that the yolks of the farm
cggs aro mgoificantly superior to thess of the market In almost every respect.
They have significantly smaller diameter and area more height and conseque-
ntly the higher yolk mdex than tho market ones Tt should therefore, be noted
that the farm eggs not only have quality white and yolk but also combine their
quantines a feature which 13 highly appreciated m the poultry enterpesse.

3 Shel Thickness—The shell thicknens primardly responsible for shell
strength 3 of major fmportance in connection with egg breaknge and it
subsequent spoilage. The hen It expected to build an egg shell strong enough
to carry ity to the without ting under narmal handling
conditions. The thickners of the shell by, therefore of great Importance to
egg traden  The frequency distribution of the shell thicknens recorded
during the course of this study has been graphlcally represented in figure 4
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Froxm figuee 4 it o clear that the egg shell thickness i the culy feature
in which the market eggs cucel the farm ones It wax alio poted that the
coloured (brown fight brown and creamy) cggs had thicker  shells than the
white ones  Semilar cloeryations Tmve also been reported by Geodirey
(1949) A thinner skell at the rosder end of the egg than the narro-
wer  observed dusing ths study b alio reported by Salte Yamada and
Oagwa {1936)

It s, therefore evident thatthe Farm egge aee oo likely o erack
and break dudng collertion packing apd marketing than  the market eggy,
s fact supported by the data (Table 4) sle. The reasom for the thioner
abells by the furm and thicker by the country birds may be staibutedto
the aize of the ogg which they make  Becamo the furm bards Loy larger egm
with larger shell surface than the country birds  ther shells have to be
comparatreely thinner bat the material for materml 1 more in the farm gy
than the market ones a1 evident from the edible and non~edible portions.

4 Edike sad nen-sdibls poriimi~The amomts of cdible (albumen and
yoik} and non-edible (shell sod kel membranes) parts of an egg are
o of consldermble lmportance  The datribution  of edible and non-cdible
portwas of the egg recorded durmyg  the counse of thh Javatigation have
been represented  disgramatically i fignre 5 and the mean values foc the
twvo poctioos from the two sources are grven in table 12,

e T
Harke
25 T
20 -+
151
10 4+
0

20 25 30 BSAOLS 50 55606570
Edible wsight in gm

Per cent Frequency

~
N
T

Fig & Freqococy dtnia fon of edibie wright b the Blarket and Fame Sqo
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Tantx 12
Sheeomng the Afeax Vabees of the Edibls end Noa-+didls perisons of the Market
od Ferm Eggs

. Pasticolans ‘ Market Farm \ Remarka

1 EdIN Portion (gm.) 13484071 BE-TEF- Sf'%lﬁonnt
(Arensgs %) 513 5 18 Feo o

2 Nono-cdhle Portion (gm.) 4 551-0 13 s WiD 11 ~do-
(Avernge %) 1112 1073

Itis noted that while the abmolute values for the edible and non
edible portiom of the eggs from two sources differ connderably and mgnificantly
ther relative proportions expremed as percentage do not differ much, It is,
therefore cloar that the matorial for material of both edble and non-edible
portiors b deckdedly more in the farm egas than the market ones  However
thewr mto remals almost the same and very chaely agrees with that (89
edible 11 non~edible) repocted by Jull (1951)

S Owrell Brgkes Oxt Grade and defwcts—The overall broken out grades
along with the varions defects noted durng the coume of thix investigatron
are given in table 13

TanLr 13

Showing the distribution of Orerall Gredes axd Dyficts in the Brelon-vut
Aferket and Farm Eggs (per cont)

rilm Grade Market Farm
1 AA 0350 400
. A 8 50 18 00
3 » 27 00 34 00
. c 3100 17 00
Abmormanl and Defective
{) Seeping Yok 300 100
(t) Plood Ring 2 50 200
() Hood & Meut Spons 400 000
{d) Double Yofk 0 30 400
() EagRom 030 00
0 Tmbryonated 0% 00

Tot1! 100 00 100 00
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IV Hard Gosked Appoarance

Five per cent eggs were bolled 1o g0 some of the egg quality coastants,
« g podtion of yolk, dustribution of thick white, depresion of air eell colour
of the yolk et They were however categorbed primarily on the hasts of
the yolk position, namely well centered, centered and off centered (Plate 17)

In good quality cgge, the arr cell was coall, the yolk was almost centrally
located (Plate 23—1 & 2) and 1t was dark yellow to yellow in colour
{Plate 18-2)  The mfcrior and poor guality exgga had larger air cell and off
centered yolks (Plate 17—3 & 4) of lighter colour (Plate 18-1)

The overall carcgory and the various defects recorded for the hard
cooked eggs durmg the course of this Investgation are grven in table 14

TasLx 14

Shenerg the disiribution of ths Orerell Herd Cooked Grades exd Defists
t the Aaorket ond Farm Egps (per cond)

Now Grade Magket Farm

1 AA 0 00 0 00

2 A 650 12 00

3 » 2 00 83 00

4 [} 7 o
5 Defecoive—

() Qracking of Shail 10 30 12 00

(b) Uncoagulsted albumen 400 200

() Embryoomted 0% 000

Total 100 @0 10000

The abore table indicates that quites good number of eggs were
found to be defective  Qracking of the shelly (Plate 19) was the commonest
defect noted It was relatvely more 1n the farm than  the market eggs
The obviom reason may have been the comparatively thinner shells In case
of the farm eggs than the market. The reason for the uncoagulated eon-
ditlon of the contents is not properly undentood. Ths only one embryona
ted egg with almast folly jormed chick (Plate 20) was met within the
murket egm dadng  summer roggating that elther it was atored at some
warm placo for longer duraton or stolen from a brood

In the end, to have an overall picture of the quallty of market eggs
in Ags Chy the resmilts of thls b 18 have been d in
table 13,
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Tamz 15—(Contd.)
- Fey Pasticalan Market Flla Bigulboxnce
Hed Crked dppamenct
12 Grade AA (%) 0-00 0 00 -
A %) 6 %0 12 o0 -
B (%) 7 6 00
[ (%) 87 50 11 0%
Defective ) 13-00 14 00 -

StiarY awp CowoLuson

The obtervations reported heredn are based on the stody of 5000 cgga,
sclected at random to atody the market quality of table eggs in Agm town.
Of these 4 000 came from the dealing markets i the town and the rest from
the Government Poultry Extennon Unit, B R. College Farm, Bichpurd.
All the cggt were examined for the exterml shell appearance wnd candling,
while 3% samples from each source taken at random were med for the
hm\:mnnlnmlﬁ:nhu‘dcmkcdm scparately The remlts obtained have
been diag lly treated and dbcussed  Wher
ever ponible \hnncccnmry plmu:gnpln ave abobeen included in support
of the text

Tt was noted that the farm produced eggr were wgnificantly superior
to thote of the market and excelled than in almost every rapect except the
thell thicknem, which was more in the market than the farm cggs.

Tho farm eggs in general were uniformly nzed, normally thapea and
mostly white m colour with comparatively fower shell abnormaliles and
weighed on an avernge 56053 0-24 gm. as agaimt the market ones which
bad no unifoemity eitherin size or shape or colour had plenty of shell
defects and weighed only about 3889 +1 13 gm.

On candling also the farm eggs revealed & better quolity than the
raatket oney  They had comparatively smaller alr eels  thicker whites
which in most of th cases did not allow the clear vulbility of the yolks and
the spot defects were abo uncommon. The market oggs on the other hand
had larger alr ceils thinner whites, and common spot defecs Th  yolln in
many cascs had well.defined and datker shadows.

‘The farm egm in the broken ont test had larger amommts of both the
quality whites and the yolks than thow of the markat. The egg whites stood
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higher around the damed yolks m the farm cggs a3 against tho flattened
yollo surrounded vith oy whites of the market opes,

Th:mloul}uf!.beyo&,hm did not differ significantly although
there was & little more incldence of darker yolks in the farm eggs than the
market.

In the hard cooked teat the farm egge again proved superior to the
market ones on the bas of the air cell sixe, yolk colour yolk position and the
defect frequency

In the end, we can mfkly conclude that the eggs  peoduced under farm
condrtiomt by the improved breeds under better conditions of feedng and
management sre nmch fupenor to ther counterparts produced by the
indigenous breeds which have poor producing potential and are being inade
quately fed, houted and managed. It ir, therefore, recommended that
for better and cffective mmprovement of the poultry indmiry more and moro

ad. wnits be establuhed In  the country  and the manes be edoeated
aboat the Importance of good breeding feeding and management »o that
they might get better returns for thar efforts and make poultry a paying
propoution,
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Plate 17 Showing the hard ecoked sectioned appearance of epp 1o show the poattion of
the yolt. 1 Well eoniered, 2 Centered, 3 Off eentered and 4 Adberen)
0 shell

Pasc 18 Shomleg the hard cool dscrtiomed  ppearsuce of cgyy v thow the yolk
colour 1 Paleyrliow s T2 Depy Dow yoll
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Fug. 19 Bhowlaw  boiled egy with erscied sheil

Fig 30 Showmy bobied rmbryoasted exg opened ta show alawt fully focmnd chick



A NOTE ON THE MALE GENITALIA OF BALIOPTERA ARGENTATA
(OPOMYZIDAE COYOLORRHAFHA DIPTERA)*

J L. Narax
Sexwr Rusearch Pellme CSIR, Schoel f Entsmslsgy St. Jokn s Collsge Agra. *

InrrODUCTION

There is no work done on the gemtalla of this family of illdefined Lmnits.
The present paper deals with the male gemtalia of a common Indian Opo-
myxkd, Balispiere arpemtats aud is 1n contmuation of antbors earber papert
oa the thoracic morphology of the same,  Account an the head selerites and
other systens will appear in subsequent papers.

My mocerest thanks are due to Dr T Slogh, Profesor of Zoology and
E ! 8chool of E 1 8t. Johns College, Agra for providing
me faciliies for work. I thank Dr Bantokh Singh for encouragement and
Mr Santoth K. Tandon escarch colleague, for placing at my disposal the
valuable material foc work, Thanks are abo due to Mmistry of Sclentific
Research & Cultural Affars for financial help

MAaTzRIAL AND METHOD

The flies collected from the leavey of Agretwm sp. Botxnical Garden,
8t. Johns College, Agra  during the month of November 1961 decolourned
by chlocine fames, treated with 10% cold KOH for 24 houn, alkalme effect
neutralyed by acctic acld, upgraded, staned with Eomm were later drmected
in Canada balam for detuiled stndy The disgrans were drawn with  the
help of Oxmera luada, The termmology followed here n after Van Emden
and Willl Henning (1936)

The Mals Gemstalia (Figs. 1 2, 3 & 4)—The male genitala formed at
the apex of the male abdamen contmues to be a sulject of controversy among
the Dipteron morphologita.  Vanow authors call it genitalia, hypopygia,
genltal apparatos 1 armature genitale, armature copulatnx, geschlecht
sanhaoge, teminabia, pygidia etc. =3 quoted by Metcalfl (1921) In Bafi-
spirn arpentate the genttal wegment i3 the ninth abdomina! segment, & view
held by Lundbeck (1916) Miyake {I919) Snodgras (1933) Crampton
(1947) Muaro (1947) Ferns (1930) Van Emden and Wil Hennlog (1936)
Nayar (1961) and Nayar and Tandon (1962) The complex male gemtalia
lies ventrally due to the circum versions of the hypopyg (Grampton, 1942)
The erghth bdommal segment plays no part in the formation of the tenmi-

Contribtion No, 100 from the Mmldhmhg 8¢, John 5 College Agra.

t Nayer J L 1963 Thorack morpholofy of Baepiws apmieis (Opocryridee Cyeko-
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nalla, Tergal and sternal g of ninth segment are not cleady &
marcated a3 the spiracles are lackmg Meteall (1921)  however appled &
tem unite to o segment with indistingushable tergum and abo presned
that the complex structure behind the eighth tergum wath the styles nd e
claws represents the tenth tergum 1 Syrphidae. The ninth tergem (TV
or epandrum 13 trough shaped highly sclerotised structure, beanng two it
of lateral appendages. Zumpet and Helnz (1950) and Fhuke (1951) refr 2
a1 the tenth tergito In Diptera and Syrphidae respectively Landbeck {1916)
Nayar (1961) and Nayar and Tandon (1962) have however malntaned Bat
the surstyll bearng part 1 the ninth tergum in Dipters, whxh & in aceord
to Ferrns (1950) views in holding the first apparent abdommal sgment ©
be in reality the second 1n Diptern. Berlese (1909) mamtaived that the st
apparent abdeminal segment 1 the third so the genital scgment in Dip
1 the cleventh abdammal segment. The lIatter’s nterpretations arc zot =
able in view of the most elaborate revicw work on Dipteron male

by Van Lmden and Willi Hennlng (1956) Two paurs of Lateral appendzé™
of the candrmm fs valvulae laterales (VL) and valyulac medules (V30
are highly controversal in thelr terminology Each valvalus lateralls N";)‘_
outer clisper Munro (1947) 1 2 small claw like structare lateral fo tbe
vules medialu and 15 comidered homologows to Stylus or dutstylns whik
vabvulm medials (VM) 1 & loag bent lobe Like structure with cancare 520
and coavex outer margms. The atter are variowly called a3 mesoetls 'E
cndage T claws, and foreceps wfeciors (Metcalf 1921) Van Emden
Wills Hennmg (1956) have homologued thewe to cera  while the sutboe
reserves the term cerar for clongated lobe-like structures borne oo ‘h‘bmﬁ;
rurface of the nunth tergum, which are really representmg tho tenth K82
(Nayar and Tanden, 1962) (In Prem) The strongly brutled cerct (CR)
or the acrocerei, Berlese appendage TV Newell lamellae

epiproct Grampton and foreceps superiors, Wesche, lie panallel o one anotet

the
along thewr inner margm, Fluke (1951) believes them as appeodages of
tenth terg te

The ninth sternite (8,) or hypandrmun forming the copulatosy e
‘o1 a complex of () phallic and (i) periphallic organs.

() Phallic srpexs—Th, allobase FHE) &)
Phallotheen (PHO cto comproe the fa} ph

il ) or endotheca, (¢) aedeagw (AED) and (d) end

of
(A)  Phallobase—or phallophore (Crampton 1942) or basal P‘"'(s‘)
o e Ty o ouigroth of the ventral wall of the hypsod TS
e
urlace of the I\htxll.c.lma,eWMIl acdeagus. No pinus 1 foumd o0

et [c)] hf'ln.ll-llnm——or endotheca s the membranous C}”ET’dﬂml Pm:
Detween "e‘:‘pkal €nd of the phallobuc and the basal part of the 873
P end the telexcoplng of the latter into the former
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(c) Asdmgmr—or ‘penis proper (Fluke, 1951) or dtiphalls as sug
gsted by Van Emden and Willt Henning (1936) 1 a long chitinovs tubular
structure at tho tp of the phallotheca.

(d) Endspha/lzs—s 2 membranows hood-ike strocture at the dwtal
end of the medesgus, with the distinct genital poro (GP) In as centre. Met
clf (1921) and Fluke (1951) referred it as the cjaculstory hood.

() Pmphalix crpmy—Thess are two pairs of appendages laterad to
the aedesgus is  anterror and posterior gonapophyses (AGP and PGP) anung
postero-laterally from the ninth sternum (S,) The former or the infersor lobes
(Metcalf, 1921) or palpe gemtalia (Van Emden and Henning 1936} are small
confcal lober, broad bamally and narrow apically while the latter or para
meres or harpes or mpensor lobes of workens are promunent broad lobes disto-
caudal m positron to the former  Crampton (1942) believes that both these

q

are new acq of Cyclocrhaphs  while Zumpet and Henz
(1950) malintain that they are the result of a division of the parameral lobes.
The truek L can oaly be bl d if the rescarch on

what has happencd of the gonopods m Cyclarrhspha n studied.  These may
funchan =3 claspers during copulation.

Boumaxy
The ninth  bdominal segment forms the complex male genitals, where
the pinth tergum or epandrium bears the valvulac laterales and valvalae medi-
ales, while tho sternum companent or  bypandrmim  comprises the phallic and
pariphaflic orgam. Both have been separmtely discomed in detail.
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1
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JENSORY QANALS AND RELATED DERMAL BONES
OF THE HEAD IN AISTUS SEENGHALA

O P Knawprtwar anp AL G Rastoor
Zeslsgy Dobartment, D A. V Collepe, Aluzafarnager

IrrropvoToN

The mvestigatiom regarding the lateral Imo system of Indlan Sihuradds
are very few and thus the course of the smsory canals and related dermal
bones m the head of Afyréas seemghals have been studied.

Pollard (1892) and Collinge (1893) bave decribed the sessory canal
n & nomber of adult and yoang fishes. Alls (1904) Hemick (1%01) Fr-
edrich-Frekoa (1930) and Kapoor {1960 61) in later years, have tade wseful
contribaotom in the fickd

MaToiaL AnD Trouwigoe

Tho courte of the sensory canaly m the head has been studied iIn dred
skulls by inserting & plece of anunal hair m the canaly and abo by igjecting
Indlsn Ink through the pores. The cannb wherever not vidble were stndied
by dbwection under stercoscoplc bmocular micrascope adter the material had
beon decalcified in a mmture of 100 c.c. of B0% aicohol and 4 c.c. of nitnc
acld The fishes were obtamned fram the local fish market of Muzaffarnagar

OnomvaTons

The nprawrhisal canal end ralatml dermel bomes—The rupraorhatal canal b
enclosed In the nusal xnd frontal bones,

The nasale (na) are two long narrow tubuler bones lying one ao cather
slde of the ethmoid (cth) and over the lateral ethmold (le) They are pot
directly connected to the cranfum but lic embedded In the councctive tisue.

The frontals (fr) arc a pair of flat thin booes sitoated between the eth-
mokd in front and the smpraoccapital behind. The two frontals do not unite
alony the anterioc mid-dorml line for abont less than half their length and
encloso & fontanelle () Posterior to this the two frontal unjte suturally
with each other The o frontals unite anteromemally with the ethmold
and anterolaterally with the sphenotic (siph)  Postertorly the f ontalbs unite
vtk the supraocciprtal (swo) and posteroventrally with the pleurospbenolids.

‘The supraorbital canal (soc) beging with a pore (s1) placed at the an-
terior end of the nas! which leads into 3 backwardly directed camal.  After
running for a short distance the canal opens to the outslde at jts inner margin
by a poce borpe on a small forwardly directed tube.  From thbs polnt the canal
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runy backward throughout the length of the nasal untll it passes qut of the
latter and enters the frontal bone. The canal after running for & short dis-
tance 1 the frootal gives off 2 large forwardly directed tube which continpes
upto the antenior Immit of the fontanclle and opens to the outsde by means of
a pore. The maln seosocy canal further runs backward and Imward upto
the middle of the posterror Imit of the fontanelle and the anteror end of the
supraoceipital and opem to the cutside at its inner margin by two pores (¢}

The two pores are  shuated close 10 each other near the mid-docsal Ime.  The
pores which are borne on  separate  small backwardly directed tube Lie just
opposite to the corrmsponding porex of thewr counterpart oo the other side of
the head. From thiy pount the canal runs further backward for a short du-
tance unti! It leaves the frontal bone at its pasterior edge to joln the mftnorhital
canal in the regron of the sphenotic.  Close to thn yunctron of the supmor

bital and infraochital canals, the foamer grves off a mmall branch which roms
backward enclosed within the froatal boae.

The nf gorhisnel cuval asd riaied dermal bomes—The inlraorbital canal fs
enclosed in the lachrymal  preorbital  two subocblials, postorbutal sand the
sphenotle,

‘The lachrymal (i) 5 an elongated bone with broad antersor and tubular
posterlor end.  The anterior broad portion forms the onter lateral wall of the
nmal capsule while  the posterior tubular partron 1 loosely attached to the
lateral margin  of the lateral cthmold.

The preorbital {pro) and two suborbitals 30) are long tubular bones
lying one behind the other  The preorbital iy nttached to the laternl margin
of the lateral ethmold while the suboebitals form the mferior boundary of the
orblt 'The second suborbital I artached to the postorbatal postestordy  The
postocbrtal (po) h thin plate like bone forming the posterior boundary of the
othit It articulates pasteriorly 1 ath the anterolateral margin of the spheno-
fe.

The sphenotic (sph) & an irregular bone uitnated dorsolaterally anterior
to the pierotie. The sphenotic artsculates anterrorly and onteromesially with
the froatal, posteromesally with the supraocc pla) (o) postedocly with
the pterotic and ventralls with the pleurospbenoid and prootic

The infraeebital canal (oc} begina  nh s pore (1) ntuated ot the ante
rior end of the lachnmal. ft runs backwards th cugh the lachrymal and
opens (o outside by a second pore (i2) bome on a small forwardh d ected tube,
situated near to the first pore.  After runnung through the lschrymal the canal

wet backward into the preorlutal T om the preorb tal the canal n condue-
ted into the firet and then to the second suborbital It o further condacted to
the P.,qm-bml Lone. ‘There are no poes in am of theye bonex,  \s the canal
pasnset out from the posto b tal, the canal oens to the outsde by & pore (I3)
From ths pom!t the canal runs backward and imvard for a short dstanee Inte
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the sphenotic untl! it fually joms the supraoebital canal snd tempocal canal
(tc) sanewhere in the middle of the sphenotic, The function of the three canaly
Is not marked by any pore.

The tempowa] cxns! and related dermal boues—The temporal canal i enclosed in
the sphenotlc, presotic, supratemporal and pestiemporal.

The sphenotic (sph) bas been described i connection with the infraoebutal

The pterotic {pt) & somewhat rectanguisr bone sitnsted m the posterior
dorsolateral region of the skull It articulates with the sphenote sateriosly

with the suprtemporal posterserly and wath the sopoasedipital mesially

The mpestempocal (st) it a soall bone bebind the pterotic. 1t 13 connec
ted by means of wotures antenorly with the pterobic, medslly with the mipra
occipital and posiesiocly it interlocks with the materior end of the postteznporal.

The posttempocal {pot) I an mregular boae which interiocks antersarly
with the supeatemporal sad pterotic bones. Porteroventrally it grves off »
forwardly diwected prong which artienlates with the latersl facet of the ban-
cccipital (o)  The anterior end of the posttemparal also touches the eprotic.

Thesupra and infra-ochital canah join each other in the regron of sphenotic
and contrary to what mught be expected, thelr junction is not marked by &y
pove.  From this juactson the canal runs backward a1 a tempoeal canal (o)
along the vuter margio of the sphenotic, ontil it pastes into the pterotse bone.
The tempocal canal pames from the sphenote to the pterotic bone without
opening to the outide and after running nearly half way atoog the outer margin
throngh tho latter it opens onwide by & pore () to meet the preopercular
canal {pe) It continue ity conrse further backward enclosed within the outer
margln of the ptesotic thronghout Its length wntll it prewey Into the supratem
poral bone.  Near the soture of tha pterotic and the supratemporal bone the
cagal opeos 1o the outlde by a pore (t 1) borne on & bockwardly directed
tube. The cxnal runs further backward aloog the outer macgm of the supestem-
pocal bone where it again opens outside through an another pose {t2) Fom
this pomt the teenporn! canal panes from the pterotic to the posttempors] bone
and finally continues backwards es the main lateral lice canal of the trunk.

The mandibuley conal end vleted dermal pomer—The mandibular cansl 4
enckmed in the dentary and angular

The dentary (dn) b & curved clongated bone carrying nuncron sharp
conlcal teeth i vockes. The tiro dentanes astulato anteriorly with each
other aloog the muddle lme and poster orly with the engulass of ther onn
side.

The angular fan) 1 an wregular bone {aterlocking wath the end
of the dentary anteviocly ltm;hmuiuhmawdwmh"
an srucalation wath the quadeate.
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The manditular canal (mc) begins vath a pore (ml) placed ventrally
near the up of the ramus of the Iorer frwr The pore leads mio the mandibular
canal, which runs backward through the entire length of the dentary and a
xmall partson of the angular  The mandibular canal of cach nde opens through
the bone to the outnde by exvht po es  All these pores are barne an a small
backwardh directed tube which arme fiom the ventral margmin of the mam
canal.  Cormung out of the angular bane, the mandibular canal jains the ven-
tral end of the preopercular canal, and the junction between the tno 13 marked
by a pore (3}

Te pre porruler canal oxd related dirmal Poacr—The preopercular canal =
enclosed m the preoperculum onke

The p eoperculure {prop, 5 a thin crescentshaped bone placed postenor
to the hyorundibular and quadrate. The dorsal end hes apposed over the
posterodorsal edge of the hyomandibular 1 hile the ventral end 1 finmly
wterdgitated  dth the postenor procem of the quadrate. The ventral edge
of the booe extends close 1o the pomnt of articulavon of the lower jaw while
the domal end fails 10 cach upte the pterotic bene.

From the junctica with the mandibular canal, the preoperemlar canal
(p ) runs through the enure length of the pestenar nd, e of the preopercntum.
Alang s enture counse the canal opens through the bone to the outnde by one
poe pl) near the postenior Limrt of the quadrate. The canal opens at the
doral end of the preoperculnm through a pore. It joms the temporal canal at
about the middle of the ptarotic bone.  The Junction between the
and the temporal canal 1s marked by a pore (z) The canal in between the
preoperculum and pterotic rum 1o the dems.

Discoarot
The coune of the sensory canals of the head in Mystas senghala broadly
fits mto the fund I Tel plan, A comparison with other Suluroidy

studied by other workers shows that this fish agrees wath them in all sespects
but a number of differences are noteworthy

The supracrbital canal 1n nasal has a small forwardly directed tube which
opens to the outside near the anterlar pore I ke other Silurolds. A sdmilar
branch of tube n the nasal booe has been descrided in Chartosteans (Pollard,
1892, dwmras (Collmge, 1895) and 13 allege and Heteropmexstes (Rapoor 1960,01)
Collinge s {1893, statement that in Claries the supraorbital canal terminates
anteriorly wn the premaxilla seems to be erroncous as po such conncction of
the canal hm been reported by any worker Kapoor (1900) ako denies its
presence in the 3 lu d fsha.  In \fystar the anterior end of the nasal reaches
apto the domal surface of the premaxilla and looks at ooe glance as if the canal
is present n the premadilla.  Such a connection of nasal Is also stated by Nawar
(1954) m Clenes and this mught have indaced Collmge to male thu
statement.
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A commisture conpection between the supraocbitnl hay been repocted m
a number of Siluro ds and other fither.  Pollard (1892} described a commisrare
ccnnocuonbcmmthemp:orbm!mmhoflhch'oudainthcnxmnnf
Lrontal bones 1n Ck and 1n & rud ditlon in Clerms A pore
tube commbsure o stated to occur In Pllbm: (Friedrich-frekua, 1930) and
Oplscephalss (Kapoor 1960) A vetrge coammowme  has been recocded 1n
Afwmpieres jesxeans (Yib 1948) and ashoet diverticutum in 4pkraledents 1apeas
{Moore & Burris, 1936) In Afptar there are two poces on either ade which
do not form the ¢ twure. 1t may be jooed here, however that the
number of such pores m ths does not ahvays remmin constant. In ome of
the eammed specimen the canal had & smgle pore on each ude whereas in
other specnmen, one pore on ono side and two on the other  Kapoor {1960 81}
stated & single pore oa each side In 1) alflago and Hebrrsparusies

The posterror prolongaton of the saprasrbital canal before joming the
mfrzaebital canal m Vrrtar can be compared with the anterior pit line of dmra
(Allb, 1889) Lekander (1949) after studying the Lewizar and Selme staies

the way of format oa m these two fishes b Identrcal, while the final reminng
Lenclsrns 15 & canal in Selme it 3 a pit Ime™ A umila  prolongation of the
saprnorhital canal has been devcribed In 1t allage and Heeropueustes (Rapoor
1960 61) and Clanes (Pollard, 1892)

The temporal canal is stated to be conducted from the pterotic to the
posttemporal  boae in all the dlurids, previotly studied. In Uystas & supratem
poral bone hay been observed 1n between the pterotic and posttemporal which
enchoses a part of the temporal canal 8o {ar o3 we arc aware  no previon
worker has reported the supratanpocal bonein the conrse of the temporal canel
i the silunds,

TPolla d (1892) in Chawisrteres and Collinge (1895) In Clarkas described a
xmall ventral portion of the preopercular canal in the interoperculum  We
whare our view with Kapoor (1961) that the enclosu e of the preopercular eanal
in the interoperculum s purely secondary  In Afpraws the peeopercular canatl
b en loeed only in th preopercular  bone like Flallape and  Hetospacustes
(Kapoor 1960 61)

Herrick (1901) in Ammaves mvias has shovwn st onc instance & mmall tubular
ring or omcle of bone, the supraopercular extending between the preoper
culum and the pterotic Kapoor (1961) descnibes & similar omicle in 3 4llage
A slmlar onicle has been described m Salem (Collinge,1895) Lemwsoxs (Devillers,
1947) nd Asgnils (Lekande 1945)  Pollard (1892) on th other hand dud not
report ny such micle In dachemaspes bisenlatus but wrstes  the last portion of the
canal lies in the dermls outside the dilator operculee muwcle™ A sumylar cone
d tron has bern olnerved in Wystw  Lekander s (1949) statement ‘a1 a cule, the

lar canal apens in the temporal canal’ seemt to be corvect as far o
adult nlund are concerned thourh bl observation i bated on the sty of
young stages of seme sfta e
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The head sensory canaht and related dermal bones in the sdalt Myrins
seenghale have been studied. The rupra  the infraorbital and the temporal canahs
jom each other behind the eye.  The mandibular cansl is contmuom with the
preopercular canal ang the Iatter with the temporal canal after pasing through
the derms between the preopercular and pterotic boneas A posterior prolonga-
tion of the supcaorbital canal 3 present. The temporal canal passes throngh
the wupratemporal bone also  The mand bular canal of the two sides are s~
parate, The course of the semory canal smtem in this fuh hay been campared
wath a number of uhurid fshes.  Such & cumparison sthows that it agrees with
ather alied forma, although there are certamn individeal differencer.
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STUDIES ON THE PHYSICO-ENGINEERING PROPERTIES
OF SOME TYPICAL INDIAN SOILS Pu I
[CHARAGTERIZATION OF $OME TYPIOAL $O1La #Y MECHAKIUAL ANALYFS
Dt RELATION TO THErR PF/MONTURE CONTENT GURVES]

Dxvanoaa Evuar, P D Buatwacsm® anp Asaxr K, Bakrracuanyat
Chemwral Laborslanies Agra College, Agra

Irrropvarron

Soll molsture and the factors governing ity movements are comidered
to be very mportant in sofl stabluation for Road Comstroetion. The ques-
tlon of swelling and shrinkage of the road subgmde matters a great deal for
the cause of deterioration of the surface of the roads and this fact baa been
confirmed particulacly for the roads built o2 a clayey r bgrade. The ther
modynamics of #0°] mousture hiar given us a cloc for the charucterination of
dufferent solly determined by the methods of studylng  the relaton beotween
the molsture content snd ruction of beld up water Thn saction is exprored
n terms of pF agalng the mobture content st vadable suction pressures
Schofield R. K. (Trans 3d Intern, Gong Soil 8cl. 2.3748) defines pF a3 the
Logarithm of height in i) €1 of water column that iy necessary tv pro-
duce & desired suction and correlated it with the ensrgy with which the water
b beld by the eoll. This the determmation of the molsturo content of diffe-
rent types of soilsat different suction farces shows the water holding characte
dstics winch mainly depend upon the percentage of clay and bence grves a
sultable index to charactrriso the mare clayey and the len clayey sails from
the gradients of log Tentfon (o pF)/ molsture content emrves.  Sindies in
tho aspectare of impartance to the road engmeer.  Wth thh end in view
a few typkal sols of Indis have been Investigated for the relatrombip of ther
pF and mouture content  The furves are ugnificant far the moature retention
property of the solls and its relation to the clay percentage from the viewpolnt
of sl engincering  The results of mechanical analyss of the types of soils under
iavestigation and thefr elative value of pF and mouture coatents have been
given In this paper which throw tome Light on texture of the sody, particularly
in raapect of the percentage of clay

Exrrrnerxran

The pF/ Molsture coatent data at low suction prascres have been
determined by the direct suction method. A thin tamplo of water saarated
soll (of known dry weight) isplaced in a Buchper funnel and subjected to &
suction of known magnitade. Water leaves the sofl untll the tofl suctron
riscatoa alue equal to the appled suctlon Th  mohtare cuntent of the

Preyent pddress Reonal Collrge of Educaton, Afmer

t Prewen direw Prof of Chemutry J & K Usbrem y ] wema, Kashanr
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Tarx 2
(aF) Maisiars Content data))
(4) Latrits Sl
820, P M B {cos ) PF (wlogh) Wolbkaro content %
t 13000 91200 8 49 33
2 1100 00 © 443 o
s 00 125900 410 o0
4 450 Lo1E R 17 40
s Yow pF 139 21 200
343 17 o
(B) Dk Sandy Laewms
o, RPAL » (o ) PF fmlogh) | Maktare contras %
1 $900 211 ¢ LR A 83
2 (o) 1M 0 40 5 H
4508 4786 0 iq 20
+ Sow pF 5162 13 w0
L] 338 8 22 M40
[ 100 ¢ 10 30
(C} Bak Loans (4grs)
B RPM h (com ) F (mlogh) Mlohwure consent K
1 850 13420 0 L] 0
T 4500 093 0 3190 Mo
3 2% 1770 5 i 5
L] ow pl 32 17 00
5 el 28 23
L €588 22 2% 0

{Conid ax the wexi page)
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TABLE 2 (Centd.)
(D} Clay Laawa (Delki)
SNo, R P h (oms ) pF (=logh) Llobrtare content %,
1 9300 21180 0 433 B3
2 4500 4T 0 3678 120
3 M 832 0 3433 e
4 low pF LU 2 601 80
5 316 2 23 410
8 126 0 21 30
(E) AMabboob Yapar Suif
8No. PP M b (e ) PF (=logh) Moltors eontent %
1 15000 91200 ¢ +98 30
2 5000 19620 © 427 120
3 5000 7079 o 385 318
4 ow pF 46 269 61 0
3 39 O 1% 0
L] 239 2% &0
7 1998 23 Mo
8 85 07 ¥ -3 s
(F) Black Cotten Seil
EANS 1 RPM b (emn ) ‘ PF (=logh) Molturre content %
1 14000 47670 0 4 67 190
) £300 11360 0 4187 1ns
3 4500 5151 0 3 738 167
A 7150 1362 0 1138 a7
s ove pF 968 2 9670 6
5 819t 2915 507
P 616 & 2 00 570
s 52 3 2 74 520
. IR 163 ® 0
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In tabke | the clay uilt and mnd peycentages of six different
Indian 10ik have been given. 1t it to be noted that the clay percentage of
Black Cotton sl 15 the Iughest {70 %) Then come AMahboob Nagar  soil
(63 %) clay loom (34 %) Delbi sandy loam (21 %) Boh lowms Agra
(206 g) and Laternie (8 %) The order with xespect to clay percentage s
xs fallows Black Cotton > Mabboob Nagar > Dellu clay loam > Sandy
Loam Def > Bah Towm Agra > Laweite.

The Dethi sxndy loam snd Bah Lowm {Agra) run clow to each other

in tho percentage of clay  The other inportant constitaent i sand which has
the following ocder

Latite  » Dol Sandy Leam > Bshleam  (Agea)>
(83 %) {63 %) (59 48 %)
Afalboob Nagar > Delhi clay Loam > Black Coiton

(13 %) (24 %) (19 %)

It 1y evadent from the focegoing order of clay and wmod percentages
that the more clayey sods have lesor 1and pevoentages and thse m general
thauld be expected.  Any varistioa in tha relation may be dus to the varia
tioa in thy percentage of silt which i obwrved in Dethi Clay Leam wheo
the ailt percentage s the highest (42 5 9f)

The pFimousture content data on these types of soily are very musch
conviemg regarding the relation between the clxy percentage and motsture
retentove power Ity ill beseen 10 the curvey how  the montoe content
varses with the pF value  The Black cotton todl lesds the rext wn {n pF value
corresponding to a certain value of mostare content. At low mosture con
tent the pF of black cotton wil remains higher than the Mahhoob Nagar il
but at mohture contents hugher than 36%, the pF valne of AMahboob Nagar
excoedr & hittle to gt of the blsck cotton.  This observation u intevesting
and seems to ba due to the difference 1 the beba -loar of the <lay micerals
with increaung molsture which mav not be identical 1 the two types of mal
The pF moisture content aurve of clay loam followws & normal scquence
accordmy w the pescentage of clay Tbcb:h:vmofbcm&né)l‘:ommd
Bah Loam (Agra) abo form the regular seqmence acenrding 1o the
of clay  The latalie soud «which » the loast clayey wofl thorws %
beyond 26 modsture content.  Thh wnumael bebvioar of
Toay e out of an abrupt constancy mw the mosstare halding
clay o ts munerads st hagher molstuze ovel wehuch i very prot
i !

All the foregomg observauons appear usmful indices
rostion of the tvper of sous and it & evidenced by the s
content curves that the black otton, “ahboob “\agar ¢
Dellu Sotls will retars mostire minch moee steongly than
Toams  The foregoing olwervatoas on pF and moinr
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us to categoriso Black Cotton Mahboob Nagar and (Iay Lomn Delh), Bab
Joam, Delhl sandy loam and laterits solls with regard to thefr motsture hold-
ing strength which & of much importanco for the stabilhation of soils in
bulldmgs and road constructlon.

‘The vapour pressure and malsture content relation swelling and ahrin-
kage of these solls will be communicated shortly  Further wark #
progress.

Sumuary

Study of soil suction and Ity mohtare content 13 of vital Importance to
the road engineers, With this end in view six typical Indian sofls have been
investigated for their pF/ Moutare content data and the valnos have been
discussed in relation to the clay allt and sand pereentages in the soil.
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Couuzwts oX PAPER ON
*'THE ORIGIN OF LIFE By O N Prrmt

8mney W Fox
Florida State Unoersity Tallahassnt

The paper in Agra Unwernty Jowmal of Research Vol XIT Pe I
Msay 1963 pp. 148 fub to take Into accomt many facts, Somo of these
aro explained hereunder

The argument that heat i an agent for the denaturation of proteins
(p. 13) cannot justiflably be weed against the oddgin of protedn by thermal
condensation of amino acds. Food technologists have shown in general and
other sclentbts have shown in this particular context that the rate of dena
turation of protemn 13 extraordinardly senutive to contents of water I have
treated this pomt at some length n publications oao fs Sedemce 132 200
(1960)

Perty also states “The value of thermal pathway can only be considered
1f 1t can be shown deciuvely or cven 1n a general manner whether thrs thecmal
protan was incocporated Into the first terrestrial  otganiem” The seme
articlo m Sclence plus others publubed 1959-1963  ahow in fact how thermal
protein could haxve organized {telf mto cellular forme, refared to &
microspheres. The numerous attributes  of these microsphera which
indicate a kimhip to celh are recorded mnce 1939 in the literature.  Nowhere
in Pertis article i mentioned any of these properties or micrespheres them-
eives. This ombwon b difficult to understand in view of Peris  heavy
empham on coacervate droplets and the latter-day wmits described by Pertd
partly from expertments condncted with Krohna Bahadur

In view of my own private communication from D H M Briggs the
statements on p 16 are garbled. Dr Briggs cports wesk esterase activlty fn
peoteinodds prepared by heat In the absence of water  according to our proee
dure. We have abro repocted in- publications the samo (p. 47 In M Stabmana
ed. Polyamio Adds Polypeptides, and Proteins, Unrrenity of Wiscomin
Prem, 1962) kind of esterase actrvity 88 have huguch-ndwm(m'ﬁume.
p 313) Tho paper also treats the problem of heat denatoration,

The way In wh ch we compared ou ce[l—ljkzunumfwmcdd i
in meteocites i a sympotlum an 1961 B p d

o
last half of the statement attributed o me is categorscally nnz_“‘ P 27 The

A fuller comparison 10 cells way presented by me In o
and since publhed with Shuhel Yuyamain dve. A ¥ 'TmPé;'imnI;na:ggg
(1963) and alio in the First Annual Report of the IMA“‘NR a0
scaences, Flonda State Unlvensity 1962 pace B o
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Finally n order to prasent the outlmes of the full true pleture, I
should point cat that Dr Krshoa Bahadur with whem Dr Peti ca
P- 22 clams collaboration worked as T Inte in our lab y fram
Iatc November 1962 to early Apedl, 1963 He left beforc his appolntment
had been fulfilled bat after he became familiar with the behavior and poten~
tuahties of mcrospheres a1 described in our laboratory notebooks. In oao
of these notebooks was described, for example, increasas 1o number of micro-
spheres m expenments.  ‘These rewalts, obtained on & Coulter electronic
counter had not been rigorowly repeatable as in Bahadur s later experiments,
they did not m my view warrnat publication and intery a3 blolo-
g@cally meaningfol.  Subsequent to his departure, Dr Bahadur sbmitted
tome aaper yotn my fils which made the cluums of growth, multiphea
tlon and metabolic actmty Neather our laboratory nor that of Dr Richerd
S Young at the Ames Research Genter Mountam View  California had been
able to obtan 1n repetitions of his experiments the resalts Bahador claimed.
T accordingly required removal of my name from that paper

Had thear resalts been duplicable, we would have diagreed wth the
jnferencet Dr Bahadur or more recently Dr Perti, drew from the experments
of this sort.

In recent yeans, cxpermentation with concepts of abiogenests hay gained

reapectablility it formerly lacked.  The appearance in this field of publications
which are unfuctual can harm the advance of thb branch of sclence, and

they deserve prompt correction.




UTILITY OF THE BARK OF NYCTANTHES-ARBOR TBISTIS
(HARSINGHAR OR PARJJATTAKA) IN DYEING OF
TEXTILE FIBRES—ESPECTALLY WCQOL

E.D DAngvara A V § SEEVADE
Goot. Ceatral Textule Insutuie Kexper

InrxopouTioNn

Natwrity  Nyctanthes-Arbor Trots known a3 Harmoghar Har  Parjjat
taks, Singhar etc. i a shrub of about 3 to 8 feet high with rough leavas and
sweet scented flowens. [t occurnt abundantly in sub-Himal, and Teral
Dutricts e.g., Nepal Uttar Pradah, Amam, Bengal and abio in Central India,
Burma sod Ceylon It # commonly grown 1n gardens all over India,

Hutercel Backgread  Tho plant i well knovm in India slnce ancient
times and o referred in Bhagavata In & well known stary according to which
Lord Krashna got it planted in the gardens of onc of hn queens m such a
manner that the majonty of flowers fell In the neighbouring garden of another
in order to pleass both of them. The flowens are med in Hindu wonhip and
roatine offenngy.  The flower is important for i mythological baclground as
it i mentioned in Vishmu Paran as ‘Parijatak’

Therapestic Vales of Plext The vansows party of this plant have found thelr
we in curing many docuses  The leaverand thelr aqueows extract are wed m
fever rheumatiom and Bclatica  The expressed juice of the leaves s given to
children a3 = remedy for intestinal worms and s slo & loative. The bk
s used a3 & Chalagogue and laxative, in pan to promote expectoration and
abo &3 & remedy for snake-bite. The powdered secds are nsed in treatment of
scaly disasse of the scalp

Dyeng Property of the Bark, The inner portion of the bark wien mixed
with ime gives & red colouring matter but it b not wed in dyeing The
aqueous extruct of the bark has been found to impart light brown colour to
woured wool in acid medium, but the shade obtatned was not found fast to
vmhlog and saaping

The hot water extract of dried flowers » wmed for dyeing cotton and silk,
especially ollk is dyed in yeflow to orange shade The Munhidabad saries are
dyed to yellow and orange shade In the water extract o fdried flowers though
the shades are fugitive to external agents.

In the preent work the scoured wool was treated with aqueons bark
extract and then treated with solutions of vasiows diarotised bases which gave
fa3t shadas ranglag from yellow to wiolet red,  For cornpariston, the wool was
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treated with Tannlc acd and abo Tanninol BM (Synthetle Tannm agent)
scparately and then treated with the solotion of diasotned bases. The shades
obtamed were resolved into primary colours by means of Lovibond Tlntameter
and the resulty tabulated.

EXPLRINENTAL

Extractin The bark taken out from Harsicghar or Parjjatak tree was
dried insun  The dried bark was powdered 30 gms. of powdered bark were
extracted with 325 c. ¢, water In o Soxhlet Apparatus The resulung 240 c. e
of dye solution were wed Immeduately to dye wool as 1t showwed a tendency to
become turlnd on keeping

Dyeng 6 go Sken of wool was thoroughly wetted by bollieg with
03¢, Galsolene Oll Hs (materialfliquor ratsa 1 40) at 80°Q for one hour
The wetted material was thoroughly rinsed with water and Immersed in
240 c. c. of aqueows extract of bark (matecal/liquor mtio 1 40) 4%, Acctic
Acd and 20%, Glauber salt on the weght of materdal were added to the
dyebath which was raited from 550 to 75°C in 45 minutes At the end of
this pertod 2 4, Sulphunc Acid on the woght of matenal was added and the
materml boiled for further half an hour  Then it wes rirued and deled.

Development The base (7 gm.) was dimolved In Hydrochlonc acld and
dhazothed a3 usial with sedium Nitnite In some caser the indirect method of
dmaothation was wed, The diazo solution so obtained was diluted to the
required extent (for materlal/liquor rmuo 1 40) after additon of Bodlum
Acetate neutralising mineral acld. The dyed woollen hank was immersed in
it and dyed for 1 hour at room temperature  Then it was rinsed and bolled
with 2 / Neutral Soap solation for 1/2 hour and dried

Celonr Meassrement  The colour of dyed hanks was measured with Lovl
Dond Tintometer The Lovibond Tintometer » o substractve  trichromatic
colorimeter which expresses color of an object in tevoms of three prumary colours
(viz Red Yellow and Blue)  Light reflected from a standard white sarface
namely Magnesium Carbonate is matched wath the light reflected fram wmple
by paming it through a combination of filters placed one Dehmnd the other
The colour 15 defined by the number of series of red, yellow and blue filters
wed.

The dyed and developed hank of woo! was wound o0 a wh te piece of
card board and this was wsed to measure the eolour  In order to compenmato
any errom due to difference between whiteness of card board and  standard
white, a prece of white card board was wound with white wool and compard
sons made agunat it mostead of standard white  The readings obtamed are
given in the table appended.

Similarly wool was treated with 1% Tapnic Acid and | Tanninol BAM
and developed with basa, The Tmiometer readings for thae are alwo glen

in the table.
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Genenally for dyeing of cotton with all tound Dut colours  Azoles
{Naphthel, snd Vat Colours are wed whera the wt of cnustic soda b made
fn dyclng  Tho Fast Bases which have been used i these experlments awn
cnly boapplied on the naphtholated materiali ¢ fint the materdal b treatel
with the naphtiol solution and then doveloped with the solutlns «f Lot
Bascs,  As vaphthols are applicd from elkaline salution 1tk nat pot lle to we
naphthals on wool duc to deloterlous effect of alkall on wool henes the peeaent
work was undertaken to find the ponibility of applylag the Fast Baves to woal
Thut the naturally oceuring material was tried namely the extract of the
Bark of Haninghar (Nyctanthes-Arbor Trinths) and fiom the resuity It ls evldent
that besutiful fast shades ranging fiom yellow to vioket Retl ean Lo nltained
As the application of Fast Bases require earcful contrel of conditions Ithe 1
and temperature, in place of Fast Nases Faw Salts (which are stahiliized
dhzonals) ean be wsed.  These Paat Salis are sofuble [0 waler and ars eny
of application. Thus the cxtract of Ilaninghar Dark can Im easily made 1w
of in Cottage Industries for dyelng wool In Fast colours with tha lietp «f
Fast Bases or Salu.
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RESPONSE OF CERTAIN NUTRIENT ELEAMENTS IN CROP
PLANTS IN RELATION TO pH AS REFLECTED BY
GROWTH AND UPTAKE

B K. Bowmat
Betany Department DAV Collegs Eanpar India

Bxpreman of trauty, partculaly of uptake, growthand yieldis the
rels of the genctic and envirommental nterscilon in plants.  Therefore toc
the complete exploltation of the genotype in crop plantr optomal conditions
of gutrition are o[ mmmeare ngmnmnrx,. Among,t the nutntional condiions
defl of apd jphorus are  very in the soils of
Vttar Prodeh.  Moreover pﬂwhl-:hhul pro ound effect on the alsorpnon
of nutrdent fons and comsequentty on the growth and yield of crop plants
varies from place to place. Thy necenitates the cvaluaton of the n trogen
and phosphoros requrements at different pH lesels in all crop plaat.

To view of the above facts, work on the problem Response of crrinin
nutrient elements 1 erop plants in refation t> pH ay reflected by growth and
uptake wasstarted in - pot culture howe of the Government Agnoultural
College, Kanpur since July 1958. Although ttudy was undertaken on wheat,
paddy Lipsced and barley bat afiervards the Intter two crops were kept for
detailed yovestigations, Amongst the nutrsent elements, mtrogen apd phos-
photus were selected alang with five pH levelsvie 5, 6 7 8and 9 The
1tndiss were carried out in sand umng Shive’s folutsom a3 the baals  Linseed
crop was groavn for two years and in the second year cettain treatments of
mirogen and phosphorus were changad on the hatls of the rolts obtained
the first year  The tecond crop Barley was grown ooly for ane year The
coacentration of nitrogen and phosphorus veed arc

Lizseed Yoor 195360

Nitrogen ppm according to adjustment
1/3 Nermal Shrre s solution 37 a
Normal " 10 \
3 Normal . 130 o«
12 Normal Shives solution 10 -
Normal . 8t ~
3 Narmal 590 -~

mmryﬂfutﬂ;;lm for the degres of Dactor of Philosoply 8"
Prewnt addrew  Dotaoy Djartment Unbreetity of Alberta. Edommatrwn 2
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Five leves of pH viz. 5 6 7 B8 and 9 were taken and thes in all 43
treatments were employed.  For cach treatment five replications were mam
tamed

Luseed and Bardey 1960-61

Nitrogen ppm 2ccording to adjustment
Normal Shive s solution 110 N
3 Normal 930 SN
9 Normmal " 90 N
Phosphonn
1/9 Normal Shives solutlon 41 P9
1/3 Normal 124 P3
Normal 3792 P

The mame five pH levels as of 1959-60 were taken and forall the 45
treatments five replications were main tained.

Seeds of Linseed Tvpe 1| and Ba K 12 were obtaloed from the
Economic Botanlst, U P Fresh supply of nutnent solations vas given at
weekly intervah afier washing of tﬂtpcm. Observations were made for

(8hoot beight, Frash and Dry weights of shoots and rooty at thort
tervals Dranching) flowering fertihty yleld and seed qoality Allresults
were analysed statotically by “Analyns of varience method.”

Roorrs

The rouits presented m the Vol 2 of  the thalt  {lluminate on the
¢ of variony treatments 1n Linteed and Barley Individually of
these  treatments, i linsced hydrogen 100 concentrabon  appears to
octupy & pivotal poaton around which the effectiveness of nitrogen and
phosphons revolves  Next to pH nitrogen n important from two point
of wew  In the first place the clement telfis of paramount Importance to
the vegetative growth of the plant. Secondly the awaflability of phos-
phorus seems to be influenced by the amount of mtrogen mn the nutrk
entsolution supplied Support to th  sccond view #yako lent by Duncan
and Ohlrogge (1959) and Das (1958) The importance of nltrogen as nuteition
meeds no em and h1s been confirmed over and over agalnby a number
of workers (Ranjan and Das 1957 Hoshino et. al. 1938 Tanaka ct. al. 1959
Langer 1960 Rahep and Misra 1955 Lal and Rao 1960 and others)

In the praaent  in estigation the  author himiell got nutantial proof
of the importance of nitrogen as nutnition  The height of shoot, fresh and
drywtaghts of shoot and root number of fAower buds flowers fruts, and
weds all had a st mulating effect of n trogen m Jarger dowes  However the
fmﬂ“u) [ the plant decrea ed to great extent w th the Incresse of nitrogen
supply
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Phosphorns requirement of linseed scems to be meager The higher
concentration of phosphorus invariably resalied in poor growth and yreld
of phuits  The invigorating effect of phasphorm started at Pf3 level and
contimed U1 P9 the lowest concentration wied in the present mvestigation.
The treatment P9 remsined best individually as well as m the intcracton
ON X P)9 X pH 6 But as regarth soot growth indierdually the treatment
P came out to be the best.

The hydragen lon concentration scems to effect plant growth dicectly
»1 well as fodirectly The best level of hydrogen fon concentration both
indlvidmlly and in Interaction was found to be pH 6. Any deviauon from
this pH on cither diroction had en  unfavourable impact on plat growth.
It bas been argued by a3 number of phymolognts and coologisty  that the
hydrogen fon couceatration of the medium plays & very fmportant role
in the absorptron of certamn mineral nutnents (vir. Fé, Al P ete) from the
medlum,  In the present fnvestigation the findings reveal that absorption sod
{lrzation of nl b 1nl) d by the hydrogen lon concenliation to a
great extent. Alﬁmugh the pH'G reomned best treatment Indinidually and 1
compation for shodt heght, shoot fresh snd dry weights, number of flawer
bads, flowers fruit seeds yleld and yield of ofl but as regards the fernlity of the
plant higher pH levels were superior  This mught be due to the [nct that higher
pH levels plant gets only & meager supply of mirogen from the natrient solu
tion even if it fs present 1 plenty  On turn lesser avallability of nltrogen o
favourable for the high fertility of the plant.

In the Light of the cumllative effect of nitogen, phosphorus and pH
it w revesled that the best yield s obtained at the interactson 9N X PJ8 X pH 6.
Howower  higher duwses of nitrogen and phosphorns proved to be tha most
detrimental (9N X Pf9 x pH6) 06482 g secds per plant (9N x P8 x pH
800174 g seeds per plant and 9N XP X pH 9 00276 g seeds per plant) Thua
t s evident that the lncrease in the rapply of niltrogen or phosphoru dose
not nocesarlly Iead to the increase of yield of Lunseed In fact the effect
of nitrogen s cunditloned to a great extent by pH aod alio by the amount
of pbosphons,  As  regards the percentage ofofl in the secds tho lowwaat
concentraton of nitrogen  at neutral o alkaline pH proved to be the
best, but the yl 1d of cul remained maximum at SN X Pf9 x pH 6 inter
action  Bendes it has been obeerved that the wideni g of the N/P ratwo b
umful both for vegetativo and reproductive phages

It has also been concluded that the nitrogen requirements of Linvesd are
duferent at different periods of its growth. MMore nitrogen b required
during the vegetative phaxe whilo the same leads 1o hugh degreeof 1 Fertility
fn the reprodectve phase. In view of th vEnows findings, the following
suggations of practical value may be enumerated

1 In the carly vown crops of linseed, beavy applcation of n trogen
thall be beneficlal = it will result in the formation  of large number of
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buds and in yiclding 2 high pereentage of thelr maturation Into froits before
the leaf fall and the driage of the plana.

2. In the crops sown late the heavy application of nitrogen shall
prove detrimental  The bud formation i the present casc shall contlnue
even after theleaf fall and the driage of the planw, The maturation of
8 lirge number of these buds shall not be pomible becanse of the
lmitng effect of carbohydrates the requuute amount of which will not be
avallable because of the loss of the leaver. In order to obtaln better ylelds
m the late town crops leser amounts of nitrogen should be supplied. This
i in keeping with the wview that the lower levels of nltrogen have an
stimulating effect on the reproductive phase and must, therefore rault in
the matoration of most of the buds Into fruits

3. In the prusent investigation it has been observed that the widening
of the N/P ratlo Is benificral to the vegetative as well as to the crop yield

4 Better yields of the crop may be obtalnod Uy supplylng heavy
doses of nitrogen if the reaction of the medium is dlightly acidle (pH 6)
wlile in the medinm with alkaline pH (pH 8 and 9) better ylelds may
bo obtuned by supplylng nitrogen in low concentration

Comung to th effect of nitrogen phosphorus and hydrogen lon coo-
centration on larley it moy be mentloned at the very outsct on tho basis
of the prasent investigation that barley is alkallphilus whereas lnseed ks
meiophilow or acldiphilons. But it is interesting to noto  that jmspits of
tha banc dufference in the two crops the best intersction of N P and pH
for Doth remains the same 9N x P9 x pH 6.

As regards the ndividual treatment of nitrogen for barley 9V glves the
b3t results for both the vegetatlve and the reproductive phases  The protein
content of the seeds a3 determined by the total nitrogen 1 abo increased
by supplying higher leveb of mtrogen

The phosphorus requuement of barley as that of linsced seems to be
meager P;3 being the best teatment ndividually  In the interactlon of
nitrogen  phosptorus and pll P/ proves to be the bat treatment as
reg rdsy ekls.  The avalabidity of phosphorus to the plant 11 increased when
the amoant of nutrogen o the mediym o safficlendy bigh.

The plI level for the best development of the vegetatve and reproduc-
uve phases are very much different. Best reaults are obtainedat pH § as
regards th vegetau ¢ growth  however  for the best reproductrve growth
afkaline pli s req wed. This 1 expluned on the bashs of the fuct thatat
lower pll levels more ntrogen 13 oy rved by the plant and comequently
wegetatve growth of the plant b tmulated,
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In vicw of the variows findings following suggestions of practical
utility may bostressed for barley

1 Heavy application of mitrogen jrrespective of ume of application will
bo beneficdal,

2 Heavy application of pltrogen at all levels of pH will be axeful,

3 The wider NP ratia will prove beaeficlal m  getting good ylelds
at all pH levels
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STUDIES ON THE MORFHOLOGY AND FLORAL BIOLOGY OF
SOME IMPORTANT LIMES AND LEMONS GROWN IN UTTAR
PRADESH WITH SPECIAL REFERENCE TO THE BEARING

BEHAVIQUR OF KAGHZI LIALE®

Vounora Smon Dforiat
Heetsculizral Resoarch Tastituts Sabaroper ¢

Irrropvorron

The peesent studies on the Blorphology wnd floral biology of lomes and
jemoms grown n Uttar Pradeth with particular reference to the  bearing be
havaomr of Kaghu bme  have been undertaken at the Govt, Hordenltorsl
Research Imstitnte Saharanpur duning the years 1960-62.

Keventeen umportant lunes, lemoos snd other cxtrin rootstock varietien
of Uttar Pradesh, 5. Sxdaphal, Amilhed Domunca, Sour Orange, Rangpar
lime, Jambheri, Jambhers Browm, Italan 76 Flonida Rough, Karna Khatta,
Sweet lune, Lemon Oval Kaghz liane, Lemon Eurcka, Lemon Kaghrl Lemon
Secdlew and Sour Gaigal were selected for the investigations.

Rervuny

The irvestigations were carried out under different heads me. clamd-
fication, phyncochemical amalyds, pohembryonic  studies, Soral brology
pollen studies, frut-set studies, bearing behumour of Kaghei fime and {ncom
patibility stdaes in Sweet Hme, and the remltn sre summaried at follows —

1 Clonficston An smtermedute system of clasdfication between
th.lofSwm(lcdemhhnbampmpowdmdlkeyfuridm&&ac&m
of these 17 varictics = alo suggested. The prowent clanification = manly
based o morphological characters snd o partislly mppm:dbyphyrlco-

chemical, polyembryceis and pollen studees. Al the varietios studied, thn,
have been pleced under ten distinct spocies.
Placiogy of Amilbed »s C s £ il SBweet e as © fometfsovizr

Rangpar lme &2 C Iswrw Karosx Khavia a3 ¢ fone  and  Jambher s
C jambky as mggorted by variom other workers have been upheld,

Lot Oval Lemon Kaghy  and Domunics vanetws have been con-
ndered to be of hybrnd origin and ple ed under ¢ Lmem. Fxmbberi and
Fionda Rough oa one hand and Jambherl Brown and Iallan 76 on the other
hand have been connde ed nnoaymom and are grouped under the vanetal
namet of Junbhen aod Jambher Bown  opectively \mmx:dummm-

Ass abstrect of O thevia sberkited and apprered for e depres of Doty

of the Aqra Univerrity in 1903 o Phllowaphy

1t Prevent sddrem—De V l}u-dal,ﬂarﬁmkn-hx,hllh.ﬂ' Etaagar—1 (Jemmo &
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ing at thu Institutc have been observed to bs Gajanmme of South India
and hence grouped 03 C pemizesiulats o suggested by Tanaka.

Cuirer semperflorens of Linkington has been conudered a separate specific
neme for Badaphal while Sour Galgal has been placed under & new specres
of Citnes galgal

2 Plyricechemcal amelyns  The maxmmum peel percentage has
been observed 1n Kama Khatta, while Sour Galgal powemcd the highat per
centage of rag and seeds.  Of all the varicties, the fruits of Lemon Scedles
have been found to be most juicy  The total soluble solids a3 determined by
2 hand refractometer have been recorded to vary between 6 3 and 8 5 per cent.
Tt © the highest 1n Jambheri Brovn fris.  The optimum aadity expressed
o1 per cent of aitric acxd has been recorded 1n Kaghed lime fru ts of rainy season
bloam, whereas the lowest is 1n the Sweet Iime f mits.  The fnuts of Sadaphat
and Am Ibed have been found to be devoid of ascorbic acid, while the Syreet
lume, the richest

The Raghzi Lme fruts of ralny season setting have been found larger
in se, pomesmng more peel, but lesser rag  seeds and Juice.

3 Peyembnoms stedis The highest percentage of polyembryony
has been recorded n Jambheri (100 )  while Domin ca, Lemon Oval Le-
mon Kaghz and Lemon Lureln have been olmerved to be monoembryomic.
The highest average number of embryos per #ced in tl € polyembryonic varie-
t &1 has been observed in Jambhen (£ 70)  while the least in Rangpur lime
(173) ‘The range of embryos per seed in these vaneteis has been found to be
1 to 11 Jambhen and Florida Rough ha e been the only vareties which
pomered a range of ? to B embryos per seed.

4 Floral Mislegy  “Most of the ranetles sta t flowes ng by the finst
or tecond weel of Tebruary and continue t 11 the 13t or secomd week of April
Sadaphal Lemon haghz Lemon Lurela, and Lemon Scedlew have been
obnerved to ower throughout the year wh le Sour orange and Lemon Oval
flower at least twice o year under Saharanpor conditiom. The trees of
Amilbed have been obsenved to blosom in leaflens condition  the flowers
appeanng motly on matu ¢ sl oots. The remanung other vaneties have
been found to thed ther leaves only parually before fovering  The flower
buds appear fim on the matu ¢ shoot on the penipheny of the tree, towards
the sunny shde

The development of a floral bud has been dn ded nto sx dit net stages,
from tu emerrence to full bloom stare  The flower buds appeanng
caly n tre scson m ture n looger perod than thoss emergmg later on.
Thrs n due to low temper tues prevalng newly part of the bloom.
Gumilal  the bud emergmg m the ramny  evon have been obsened to open
1o a loser penod th o thowe auerg g either nopring o Derember The
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iuls emerging in December however matwre In maxmum petiod due to love
temperainres.

The optrmum anthens 1n most of the varienes bas been obwerved between
9 am. 434 12 noon. A shuftmg of optmum anthews period towards early
hours of the day with the roe in temperature has been observed.

The dehiacenca of anthers has been observed to start wrthun 3 munutey
to 17 hours after the exposition of anthers.  The tine required for camplete
dehiscence vatres from | 17 to 425 hours due to the influence of atmosphene
temperatures. In  Amilbed, Sadaphal, Sour Galgal, Lemon Oval  Lemon
Eurcks, Lemon Scedieny and Leraon Raghrt anther  dehucence ofien starts
3 to 4 hournt before anthesm. However  thu condition prevalls fn advance
stages of bloom or during rams, when the temperstures warm up and o more
frequent in stamunate Sowers.

The highet percentage of staminwie flowwas hax been olmerved
m Sweet lme, and the least in Lemon haghsi  Low temperatures appear to
have a definite influcnce on the Inyuation of lugher porrentage of hermaphro-
dute flowers.

The receptvity of sugms as tested by polien germinaton m sdtn bas
been observed { om 3 dayt before Ul 3 dayy after anthan in harna Khatta,
Lemon Oval and Lemon Kaghxn, while in Sour orange st » receptive { om
2 days before to 5 days wfter zathers  Sweet e stigma remalns re eptove
{from 3 days before to 3 days after the opeming of flowen. However vmmal
obecrvat ooy show the receptivity fram 3 dayy before till 6 days after xathens
10 all these vaneties.  As tested by fru tset stigrua of Rangpur hme has been
cheerved to be receptive for optmum penod f om 3 days before till 5 days
after anthesn smongat the 10 vancties studied.  Lemon Oval does not set
say fruit except when  potlinated on the day of opening of flowers and has
the least receptivity  'The mxroceple cxamnation of ot ons of ovar e of
Sadaphal, Dommica and Rangpu lime reves! that the polien tube reaches
cmbryo sac two days after polhination  wheress the pollen tube mn et bnae
teaches only 4 days after pollsation.

§  Pollen Stedicc The Pollen gramns of sl the vanetses except for
Sadaphal are prolate sphi 1, while of Sadapha! sre prolate spherawiat
to oblate spheraldal. Pollen of Karna Khatte, Lemen Oval, sud Dommica
ae tetrs spevturste, whereas the &t aro tetra a3 well a3 penta apartorate.
In Sweet lone a fow plant 1ize tn and hexa-eper turate pollen grmor have been
observed, Similaxdy m haghr bme  hexaspesturate gunt sire polien grams
have been found.

Pollen fertility range of 52 2 to 916 per cent has been exorded 1n these
varictie. The concentrations of wucrese or glucose for optimum  pollen ger
mmation vary with the vanety  The highest pollen germmation has been
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obseri ed m Sour Galgal (82 2%,) whileit ks the least in Kaghzi lme {11 8 4)
An mcrease in percentage of pollen germmation has been recorded in Sweet
lmme and Amilbed by the addition of 2 4 D in the sucrose media.

The pollen of Lemen Onval has been olwerved to be vaable for 20 days
at room tempeature under orduwoary conditions The optmmum longenty
of 60 days hay been observed mn Sour orange and hams hhatta pollen when
stored at 32° F with 25 and 30 per cent relative humidity respectivedy

6 Frnlst stedies The maxmium frult maturity period of 245 days
has been recorded 1o Sour orange and the mummum (106 dayy) in Lemon
Kaghz: of the rauny season setting A hundred per cent fru t-drop has been
found in spring bloom scttmg of Sour orange, Lemon Eurcka and Lemon
Scedlers.  The mupumum frun-drop occurs in Sour orange of ralmy season
bloom settmng

7 Dezreag Bebaviowr of Faphzr Lime  Five dotinct vegetatve flushes,
commeneing on 31 1 293 773 27 7and 310 have been recorded m haghzi
Iime trees during 1961  The mam contributin to the vegetatrve built up 1s
by the fint flish.  The new shoots have been clasified a3 non-vigoreas, normal
and vigorous. The highat percentage of vigorous shoots appears in the
May June (ush, while the lughest percentage of normal sheots b found 1n spring
flush

The noo-beanng Kaghzl lmme trees have been induced to flower in spring
as well as in rains by withholdmg vater root-prunmg and manunng combined
together  In these trees, the flowermg abo starts 10 days carkier than the
untreated ones during the sprlng A decrease in the yields has been observed
if the opcrations are not repeated in the following season. However the
treated trees are comparatively more vigorous and healthy

Defolmation alone or in combhation with ninging has been found to be

equally effective during September when other operations arc not practicable
due to prolooged rums under Saharanpur conditions.

& Iacsmpanbil ty stxdws in Seel e Fruwt-cr stodies in Sweet hme
by different modes of pollination have shown that there 1 no self Incompatibility
in Sweet lime os reproted by some wortkers. The  cause of low fruitset hag
been attribmted to high percentage of stamunate flowers.

Amongyt the variows cultural treatments gven for inducing n higher
pereentage of frutaet and hermaphrodite flowers the highest percentage of
henmaphrodite flowers has been observed in the case of ringmg alene and
combwed with bending but the latter treatment recorded the highest fruit-set
(13% ) Sprysof100 700 and 400 pimn IBA have gven the significantly
higher percentage of hermaph odite flowen, wheres the b ghest percentage of
fruit set was recorded w th 100 ppm IBA sprays (2 80°,)
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STUDIES ON THE GROWTH RATE AND AGE OF MATURITY
OF THARPARKAR SAHIWAL AND RED SINDHI QALVES*

Vmenpra Dutr Mopoat
Asstt. Ressarck Officer (Phy ) Aatusal Davy Rescarck [astiinte Karmal

Importance of the studias on the growth and protem requrement for
growth have deen descnbed with specal reference to Indua

The references concernmg general growth and protein requrement for
growth have been detaled  The work done 1n Indim has also been Incor
pocated.  The objective of the studies : On the growth rate of calves of Indlan
treods of eattle en standard farm ration and to find out the protem requirement
for optimum growth have been described.

The location of Natonal Dairy Research Institute  with special
reference to Latitude and Loogitnde has been described. The management
and fecdng practices followed at N D.R.I., Kamal have been grven.

The growth of Tharparkar Sahiwal and Red Sindhi breeds main
telned at National Dairy Research Institute, Karnal has been studied In
addition to these, proteln requirement for growing calves and effect of feeding
three leveh of proicin  on the growth and age of matunity has also been
studied.

The data stodied for growth comsisted of observatom on weight,
heart-girth, from birth to six months at { rtnight interval, then from 7th month
to two years of age at o ¢ month Interval. In female calves, the growth has
been studied up to 4 vears of age.

The growth records mostly comprise from October 1959 to January
1962 However the records for age at fimt calving have been taken  from
1935 to 1961

The data has been grouped sccording to breed, age groop, sex,
and sesson of birth  The different methads of statstical analysis, as deseribed
by Boedecor (1936) have been f llowed.

The aversge birth welght for male ealves were 21744) g7 kg
21 704181 and 21 144216 kg for Tharparkar Sahiwal and Req & thi
breeds revpectively At b rth, the Tharparka snd Sahhral were tgnificant
}y heavicr than Red Sindhi cabver. For female calves the bi weighty were
2104272 20843213 and 0071219 W rapective, 1y,

Abstract of (b thosh sbmitted for the degree of Doctor T
Udreralty o Philoogly o o agrm
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calves were ugnificantly heanier than Red Sindhl female calves at birth  In
all the breeds females were lighter in weight in comparison to the male calves.

The cocliccent of regremon for growth for individual animal has
been calculated. The byx values for male calves from birth to six months
were 681 £114 69334148 and 6434148 kg per fortnight in Tharparkar
Sabwal and Red Sindhi breeds respectively  In female calves the cocrey-
ponding valoes were 5.0841.52 6094133 and 31741.20 ky From
birth to lx moaths of age the male and (emale calves of Sahuwal breed grew
at thesame rate.  In other two breeds the males gained at significantly higher
rate than female calves.

1t was of Intcrest to notc that from buth to 2§ months of age the
rate of the growth was 3466 gm per day in Tharparkar 3093 gm. per
day in Bahrwal and 40 0 gm. per day in Red Sindhi male calves. Hosvever
n lemale cabves the values were 290.8, 293 3 and 280 0 gm. per day for three
breeds r1apectively  The growth rate increased to 5047 gm  per day
in Tharparkar 476.2 gm per day in Sahbwal and 4660 gm  per day in Red
Sindhi male calves and 4342 gm  per day 4078 gm per day and 35+.0 gm
per day in female catves respectively  from 23 months to 6 months of age.

The semon of birth has got significant effect on the growth of calves.
The calves born from November to February gained at significantly higher mte
followed by other two seasons,

Similar trend a3 acen In Increase in weight with age was observed
n heartg rth measurements with all the three breeds. The cocflicent
regrexsion of growth per fortnight being § 392145 13341 74 and 131 2161
inches for male calves and 13132.02, 1384174 and 1104193 inches
for femake colves of Tharparkar Sahwwal and Red Sindbi breeds, durlng
the age from birth 10 ux month.  The effects of season and sex an heart-gurth
increase were found to be simlar as welght geowth  The heart-gurth measure-
ments at birth were 25073107 24613107 and 4884127 inches In
the male cal es of Tharparkar  Sahiwal and Red Sindhi breedh.  In female
calves the corraponding measarements were 24882106 21793091 and
2107107 inche reapectively

Poutive correlation  was  olwenved In heartgirth measwurement and
the wergt t f om b rili to ux monthy of age  The r  valug were ugnificant
at t test ard they vaned from 4041 to 0.09 showing that as the body
woight Increases the heartgirth measurement 150 nereases.

A great reduct on an growth rate was olnerved from 7th moath to
12 manths of age  The growth was redoced alment to half th t of the prowth
frora bl th tn Gmonth  Thea erage coeflicrents of egression of Tharparkar
Szhiwal and Red Sndhi male alves wete €414£%.03 8674301 and
TM 2295 kg repectiely  Tor femal hey de  same  values were



Ji 1964] v D MUDGAL s swffer of Thrporber Satural & Esd Stalle Caler (LN}

SIE#77] 8424253 and 512271 ky per meath 1n the three ropechive
breede.

An mcresed rate of growth was observed, houever from coe year
otwo yeart of age.  The average woghtrat2 yan ofagemmake calvey were
22T6 43246 kg., 2753022773 kg and 379323572 kg and 1n femnaley
the werghty were 24625330 90 kg, 24665233 18 &y and 227273 30.93 k¢
in Tharpackar Sahiwal and Red Sindhi breeds of cattie  The average
coefficenty of regremon of growth from one year o two years
1148421 11492709 and 10433273 kg In male and 9403224
9574263 and 8692238 kg ropectwely foc Tharparkar  Sahwwal
and Red Sindh female cal e, Vanation in growth rate due to sex was {ound
to be mgnificant.  The male calves grew at higher rate in all the three beeeds
Scason of birth and breed abo pliyed a ngnificant role  The wimter boem
(Nov Feb.) calves gow ngnificantly Detter than the cabves bom wn other two
senvons pamely summer (Qlarch-June) and raum (July to Octeber)  Sahe
wal and Tharparkar calves guned at the same rate and at sgufiantly higher
rate than Red  Sindh ealves.

The welght at coucepion of hafors were found to be 20321 #4086
268.74+31 07 and 262.38+76.85 k3 respectively for Tharparkar Sahrwal
and Red Bmdhi breeds. The corraponding weight at Aot calving were
3763743877 380163100 and 3478314113 kg ropectively The
age at fist calymg In three breeds of cattle maintained at Natonal Daury
Research Institute, Kamal was as follows

Tharparkar 42.6846.2 mounths.
Sahiwal 412933 4 months,
Red Smdhi 41333 6.2 moaths,

By age clauificotion, t was observed that most of the heifers calved bet
ween the penod of 3 years to 4 years of age.

With the view to obtain relinble data on the protein requireme
of growing Indian cattle calves, kmg range nystematic feed ng trlal was undey
taken  Tho study was mostly confined to one of the most important mil I
breed of the country  namcly Sabieal,

The feeding trisl was coeducted taking 36 calves (18 male and 18 female)
of 6-12 months of age. The calves were divided into three d Fferent groups
of 12 catves each  Out of these thice groups ome group was keptona puo-
ten level accordimg to the 20 above Moctuson s feediog standanl while the
animals of oae of the other two groups were kept at & D C.P fntake of Mok
son standard and the third group at 20 below the Motrnon scale. The
TDN ntake calculated on the bashs of body-veight, was Lept at Morrnon
rtandards for all the groups.

To achieve the above planc of nutr tion in three groups tle Qut
group of anlmat wece fod with concentrate mixture conshitiag of 40% Barley
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50% Groundnut cake and 10% Wheat bran supplylng theoretcally 0,25
kg DCP and 072 kg of T.D.N per kg of this mixture, wheat straw
was fcd «f [th The anmals of sccond group were fed a ration conmsting of
50 /4, Barley 40 4 Groundnut cake and 10 , Wheat bran supplying theorets-
cally 0.2]1 kg DC.P and 072 kg TD.N per kg of muxture. The calves
of third group were fed a ration consistlng of 30, Barley 30%, of Ground

nut cake and 209, Wheat bran, supplylng theoretleally 017 kg D QP and
072 kg TDN perkg of concentrate mixture. In addition to this the
calves of all the groups were given 5 kg of green feed or silage per day  along
with 30 gm. saltand 15 gm of mmeral mixture. Depending on the Nutri

tive value of the green feed  or silage fed, the amount of concentrate mixture
fod was reduced, so that the theoretically calculated amounts of D C.P  were
supphed to indridual alves according to thelr body weght and scale Axed
for each group.

The o eage cocfboients of regremon of growth caleulated per
fo tnight were 6 019 5716 and 6 139 kg In the male cal ‘s In three groups
namely 20 ,, above Morrison tcale, Morrison scale and 20, belqw the Mormi-
so0 scale of feedng while In the females, the values were 5386 47682 and
4855 kg respectively  These differences were all found to be noosigmficant
statatically  Similar trend was olserved in heartgirth helght and length of
the calves. The effect of feeding thiee level of protein was found to be

fi for thae

The technique of collectng feeds, faeces and u ne along with &
briel deseript on of the s1alls used for metabol sm tnals has been gven  The
chemical determination of va ous nutrents of food in b ological materlals
has lso been gven.

\ctabolum trials were conducted taking 9 male calves cach time.
Out of these 3 calves belonged to \orrison scale group, 3 to 0% above and
3 to 707, Lelow this scale.  All the calves showed poutive balance as regards
nitrogen  caloum and phosphenin,  In fist  trial the nitrogen balance were
found to b~ +136% +11 00 xnd +8 40 gm 1n the three groups respecuvely
The conaponding balances for second tnal were found to be +22 08 1948
and +12.15 gm. ropectively  The  theoretically cakeulated values of D QP
and T DA\ 1ntakes Iy omventional method dul not fully agree w th the actaal
ava labil ty of the ingred ents and weic abrays loss than the cakeulated volua,
In the first ¢ 1a) the cabves were theoreticalh fed w th 463 416 441 383 33]
37 ™8 "9t and 290 gm  of DCP  But the actual ava Lib ity was 406
391 338 339 203 310 77 7 7and 97 gm of DCP  epecti-ely for the
same calrer  Sumila ly dunng secon | metabolism trul the calves were fed
theorenically w th 983 513 483 41 400 310 318 W and W3 gm of DOP
Dut the actmally a ailable alues were 477 921 3 341 347 06 "9t 273
and 2 9 em of DCP for the ame cabres,
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On an averngs the dry matter consumption per 100 kg of body
welght was found to be 2 112 kg in first trlal and 2086 kg in second trial.
Although the wheat straw was fed «d [ib but the dry matter consumption was
limited to the above valeew. 1t can be asumed that the Indian growing cattle
requiresbout 21 kg of D M per 100 kg of body weight for normal growth,

The digeuildlity cocleledts lLave been ealeulated for  different
nutrienty of the ration. The digestibility of the ration did not differ in
different groups in the metabolism trfal. Dut taking the two metabolum trisl
remlts separately In fiot trial when the mixture was suppl ed
with cats silage and wheat straw the digetibllity of the ration was 60.32%
446 4 wiereay, in the secomd trial where Dencem was fed In place of oaty
slage the digatibility coeficient Leeame 65.39 14 49 showing the amodative
efTect of leguminous feed in increase of drgestibility

The plane of nutrition of the calves havo bLeen discumed and have
Leen compured with that of Morrlson  Nadonal Revearch Council and Sea’s
recommendation for grawing annmals,

The effect of feedlng three leveh of protein on the growth was
studled.  Amongat alf the measurements of the growth namely weight heart
girth length and lielght  the growth In weght came out to be maximum,
followed by leartglrth length and the helght come in the lat. The foe-
mulae of foreign and Indlan workers were applied to know the body weight of
the growing cahes by licart-garth mearurements.  But sone of the formulae
could e applled correctly for these experimental calvea.

The effeet of feeding three levels of protein was alo studied on
haemoglobin content of Liood. Blight effect of feeding different levels of
nitrogen was found on the blood hacmoglobin,  Tlowever  tho scatonal effect
on the haemoglobin ontent of bLlood was clearfy seen. [n younger calves
higher vnlues for 1 nemoglobin wero found, \whereas the percentage decrensed
a3 the age of tho calves went up.

The effect of feeding tl ree keveh of protein and the age of matuclty
of experimental catvas was abo studied. The following were the averages
for age a1 fnt cabving of the hefert 1 experimental animals,

20*  bove h::n—unn'clhgmup =336012 72 monthy
Mot non scale group =32.00 4 353 montt.
20  below tho Morrison scale group me34 00£2.7% months.

Th tiques were about 8 menths dow than the a
verage for the peneral

1he impottance of lowerlog \he age at firgt cal
!H" o e beem . 3 calelog with briter fealiug

that good growtl  nq

1wl cmphee 11y matarly
ll ) wler bly lew peotefn than that recemn hdh:lL;m’bﬂ
< ut lorri,

ool et
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Progress In the development of the rumen fostula techmique has stimn
lated 1ntereat in the pomible application of this technique i the cvaluation
of forage quality Such studiea on the rumen Metabolism  has been conduc
ted by the author in cattle and buffalo. The studies have been carrded out
oo the production of volatile fatty acds {VFA) and cellalse digostion. An
attempt hay been made to standardize the conditions of I\ 1 [T'0 experuments,
with the view of i the reprod ble resalts ble with those
obtained In digation truak.

The fitting of ftula, as veell as the method for the estimation of cellulme
and VFA has been described.

While companag the production of volatile fatty aclds and  cellulose
digestion in the rumen of cow calf and the buflalo call 1t was found that only
two VFA were found ¢ acctic and progionic.  Production of acetic acid
vanied from 6640 to 83 41 | whereas proponie ocid from 1656 to 3546 4
Coocentration of VFA was hrgher two houns after feeding than after 20 hours.

Bulalo calf produced much higher amount of VFA than cow aalf.

The mte of digestion of cellulose 1n the first 24 hours was much greater
In the buflalo though after 72 howrs, the amount of cellulose fermented m
the two apecies, was more or Jens the same. Coane foddery, Jike jowar and
wheat straw wese least digosted but when the wheot straw was mixed with ber-
scem (a legume)  the digestion went up from 30 74 to 3868% m the baffalo
and from 24.29 to 46.54 4 1n the cow ealf

‘The relatron between the production of acetic acld and the coatent of
mifk fat in the two species hay abo been ducawned,
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A NOTE ON STEADY MHD FLOW IN AN ANNULAR CHANNEL

M. Rar
Prowipal, Agra Collsge Agra.

AND
J C. Agmawar
Iedian Inrtitxts of Tackmolegy Bembay

IxTRoDUTTTION

The steady bydromegnetic flow of an incompresible fimd in an annular
chanpel bounded by two Infinitely long coaxdd! cylindars whose walls are
pacous and are capable of Injecting or sucking in the flnid has been stedied
by Agrawal! when a constant prowmre gradient exists In the direction of
axh. In the present work o studied the radml and sxial premure variations
in the same problem. The present study has revealod that the radhl pres-
sure vardation mlike that in the absence of magnetle fiedd® depends on
the drection of the cron flow

Govexmixa EQUaTiors AnD SyMpors

For simpliclty we havo med the mme symbols ay in reference 1
Governing oquat) thelr simplification and sformation to nit the
conditions of the problem and geometry of the flow are again same asin
referonce 1 Sowe do not reprodoce them here to avold increass in the
length of the paper  Howover wo ha e sppeded here the list of symbols
used and their meaningr. We will start with the equations (20) (21) and
(23) which govern the flow in the present problem  Equatons (20) and
{21) are coupled for the velocity and magnetic field and we are not discusing
thoee here.  The object  of this paper fs to discom the prosure vacfation
h:rth:rldnl and axhal directions, 50 we will start with the cquation (23) of
reference 1

SYus0Lt txD AXD TrEm MrEaraxa

#(r £)=Presmure at any point (r # 2) ;n the flow regron
(< r b —w <z <+o)

O.=Axts of 7 takea akoug the axis of the anpubm.

(O O O)=Origin chosen arbitrardly on the axis of the sonulos and a
right banded sytem of cylindrical polar coordinates has been
apumod.

f=Total flux of suction or nfection over & unit length along tha
aws at the rurface of either cylinder  or any Imaginary cylinder in
the flow region with Oz a8 AW eaV wbVy=rV,

amRadlus of the mner cylinder
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be=Radius of the outer cylinder
V =Velocty away from the axis at the Inner cylinder due to suction of
mjection at its wall.
V= Velocity away from the axis at the outer cylinder due to suction oc
injection at its wall
V =The component of the velocity along radial direction at any point
(r # 2} Itmay be noted that In reference I this has been

proved to be a function or r only (—-ri) and the expremions for
thls in that paper are given by equatlons 37 and 39
-+

H =Component of the vector H along z direction at any point in the
flow reglon and expresion for thh are given In reference ! by
equations 38 and 40 This also has been proved to bo a function
of r only

p=Denuty of the fluld
# = Permoablity of the fluld
awElcctrical conductivity of the fluld

I
A= Magnetle  diffusivity =
agn Rl P
NoXN DIMEXUONAL VARIABLLS AND PARAMETERS

v=v \/%

- HP

L}

£

-

of» Fo ol g

Mme= (O<m<I)
b
R=Reynolds number (-xlﬂ)—-—;\/_—% where v It the kinematle
viscomty aof the fluid.

Ro=Reynolds number for crom ﬂo‘n—'—?— \/FPE
8= (Magnetie presrure numbcr)'-ﬁ%—
Rum=Magnenc Reynolds m.unbcr——‘;-\/fi_

VARIATION oF PRESTIRE
The equation which gives premare  varlatlon in the flaw region of this
peoblem b (equauen 3 of reference 1)

P (%) + Petio+5 I = Constant o)
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Therefore,

2(b 2)4PrtipV, mCoostant - Oy
for fmb Vy wnd (H,) _‘-Ofmmthc‘ dsry 2t of 1

Subtracung (1) from {ls)
£
#6 Apte AmiVi(g —1 Y4 B

Which gives .
H

iU :z-qgr D¢t PR, @
1PV, G P AL

Ao p( mihtf Hmgon )
and substeacting (1) from (Ib) we get
H(raY—p( Ky =P

KA s =19

The value of H i grven by eqaations (38) aad (40) of reference (1)

It b readily seen that o -0 & the fuid becomes non-conducting
H -0 (limlting easo 2 of reference I} Thivw because there is no intesac
tun In the field and flow there being no induced  currents {3 the Sald due
to fts eecirical conductivity bemng rero Equation (2) above in thn cax
gives w theeame  result as equation (17) of reference 2 which shows that
the prestare varistion In the radisl direction {(when the mugnetic field is abeent
oc the fluld f5 non-conducting) altheugh depends on the mag stade of
the cross flow but s independent of the dusction of the cross flow
But fn the prowent cwse, that d in the preseace of radially  appled
magnetic field (and o & 0) the preseace va ation in the madial direction ey
h obvlous from equadon (2) sbove, depends o1 H alwe which In twm
depends on the dgn of Ry ocalgn of V. Voor Vv .« the dicection of
coafiow It may be noted that positive value of cromflow corresponds o
fukd being feeded in st the joner cylinder and removed at the outer
adoog the direction of riscrearieg Thoy the p ewure variation in the
radlal direction depends both on the magm tode and direction of cronflow
1t i cadily seen thatthe presure intreases in proceeding f om the per
cylmder to the outer aanulus wall  whatever e the direction of ¢ onfimv
It can be noted from cquation {3} that prescce alweys dec caser (o the
drection of sxial flow

Rererexoss

1 Agawal, ] G Ul Blasd, Decrmber 1963,
2. Derman, A 8. Jewssltf el Pomar Jamoary 1934,
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be=Radius of the cuter cylinder
V = Velocity away from the axis at the Inner cylinder due to suction or
injection at lts wall
Va=Veloaity away from the axls at the outer eylnder due to sucton or
njection at its wall
V =The component of the veloaty along radial direciion at any pant
(r # 1) Itmay be noted that In referenco 1 this lias been

proved to be a functlon or r only (--ri) and the axpremsions for
this in that paper are given by equations 37 and 39
-
H =Component of the vettor H alomg z durcction at any point In the

flow region and oxpression for this are given in reference 1 by
equations 38 and 10 Thh also has been proved to be a function

of r only
p=Density of the fluld
#=Permeability of the fluld
o=Electrical conductirity of the flaid
1
AmMagnetic  diffusivitys
gne Rialr P

NoX DINENSIONAL VARIABLES AXD PARAMETERY

veve £ /5

H= HP
-
-
= 15
e —E (O<m<l1)

b
R=Reynolds number (n:xial)—'—,—\/FTF where 7 is the kinematic
viscority of the fluid.
R =Reynolds number for crom ﬂcrw—'—}]— \/}E

8t (Maognetic pressure number) = ?P;F_

Rp=Magnetic Reynolds nm-nbu——br\/;E

VARIATION OF PRCASURE
The equmtion which gves pressure  variatlon in the flow region of thn
blem b (eq 73 of reft 1)

rl
P (r 9 + P 4 hg+gH' = Constant W



FTNATION OF NITROGEN BY TARTARIQ ACID
UNDER THE INFLUENCE OF ULTRAVIOLET LIGHT

O N Prarsawp (Ra) Voiar Paou
Chewical Ladoraiorus
Th.D § B Get College Netel Tal (Inde).

BouMmaRy

Action of ultraviolet hight oo tastaric acid hes been studsed, It was
found that in agueow medom alony with photodecompoartion of tartasic sead
Axation of nitrogen of the air in the form of amino acld alwo takes place.

IwrropvoTion

The action of ultraviolet Hght on tartaric ae;d way atudied carlier by
Fakr and Ryd® who foand that the ecid decomposes giving rus to several
reducing mbvances and anchondiox de. Later Valmadt found the presence
of formaldehyde, formuc aod xlyoml and reducing agars smong the de-
compariifon products.

Photochemical productica of xmino acdst by oardmary wislble light
Rangacayikit The formation of amine sckis by ultraviclet lght wing
ammoninm salt® and hydroxyl aminet bes aln been repocted. It has abo
been noticed? 3 30 11 hat with carbobydrates s source of overgy material
photochemical formation of peptide bond takes place in sgaeoms wolrtioos
of amino acids, Alpdn&dnulwﬂawhmwurknddhnpmadmn!m

violet itk ebyde w3 well a3 reducing sugan aro frmed. In
the photodecompaaiuon a ot ufcnaxych-ngn huba rnvolvud. It vwas
thercfore decded to el of

tartaric mdundzzth:hﬂummmxﬂmviomﬁgmwim a mw e
that if any fixavon of mitrogen in the form of amino acid taker place,
The rauiu obtuned are dexcribed in the peper

Exrzpnmarar

Aaxmumﬂwmwuymmmmmm
water was capored to at s o of 37 croy from &
300 wat Elrsk Universol Lamp. The ecxpoture war camed out upto
thrrty minutes and every five minutes a portion of the sololon was taken
out mad test for formaldehyde formw  acd  glyoxal sod sugars was made.
The rawlts aro grven o @ble 1

Next 1% agueows rolutioa of ruric sad with o withot giyane
alanine or ghutamic said was exposed 0 nitraviolet Lght, In order o have
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comparativo results timultaneowly solutioss of pure amno aclds having a con-
centration similar to that used with tartaric acid was abo exposed to the samo
source of ultraviolet radistions The results obtalned are described in tables
21t 4

The analysis of solutions was carmed out chromatographically uung the

;u:hniqueunploycdbyPcrd,Bxh-dJn-ndPnhxk‘—“ Clreular and descend
ployed using butanol 1 acetic

g paper chr
acd water (431 5)-: solvent lndnmhyd.rln {0 1g/100 ml acetons) as
developer

Tanrx 1

Esparwre of tavtaric acid selutien 1o slirerielst light
Concentration of tartaric acld 5 g/100 ml

Testrd presence of the following

iy Reduciag s
Formaldehyde Foembo ackd Glyoaal
3 ogative megalive pepathe weyative
10 positive negative epathve ncgattve
15 poudtive negalive »egative pegative
20 posdtre Degative poeltive negative
E] pomth positive posltive negative
2 positive Poslve posthrs poeitive
Tamnz 2
Exporure of tartarx acid selutimm cith or without plycins
Concentraton of tartaric acld 1-0 g/t0o0 m!
Concentration of glyanc 01 g/100 m!
Exposare Chmmatograpblc Anslyls (for amino aclds)
hours
Tartark acld l Glyciae I Tartarke acid and giyckon

1 Glhyclne nd Gl and Gl alanine,
Tyehoe Tycine asd

4 Gl; alanine G alaaing Olyclae alanl aminon
nm’.g:-::—h;tyrk and ycine 4 m :!lnc woldentle
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Tasrx 8
Expeswre of tarterks acld solution with oo vrithea! alenise

Concentration of tartark acd 10 /100 ml
Concentration of alanine 0-1 g/100 m!
Expomore Chromatographic Amlbyds (for amine sckd)

time In

1 Olyd::nd.\hdn:m Almbse and ghycime,
pot.

4 ahnle  Alenioe, Alagioe  glyche,  glycybaiyciee,

valioo. midcatified
:::Ln -nu:ut butyrio acid. ot
ficd spota,
Tamrx 4
Expesare of tartarle acid selutim with or writhe glrtawic acid
Concentration of tartaric acdd 10 /100 ml

Concentration of ghutamlc acld 01 g{100 ml

Expossn Chromatograpiic Anatpe (Ror amino ackds)
theoa In
houns
Tartarke acdd Glatamic acid Tartarkc add+ghtamde ackd

! Glycws  and Glowmlo »cdd  Glanake acid
botyric achd.

4 Glycioe, alodee  glotsmke acld,  Glgtambc ackd xawkno-o-butyrio
amino-a-butyric valinc - unidentified t.hc.w.'dd'

When a 5% aqueous solution of tartaric add was exposed to ultra
violet adiations from a 300 waft Elvak Universol Lamp farmation of
formaldehyde could be detected after 10 mimtes of exposure. After 20
minutes of exposure glyoral could alio be identified In the solation. Wkhen
expolure was [ncrensed further by 3 munutes the formanon of foamle
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aczd was abio noticed. Incresse in exposure tme upto 30 minutes indicated
the formation of reducing sugan in addition to formaldehyde, glyoxal and
formic 2cdd. Thexe results are in conformity wath those reported emrher by
othert.d 3 They however indicate that in all probab ity formaldchyde fs
finst formed which begins immediately to polymerin into glyoxal and finally
to reducing sugars. At the same tome part of the form ldehyde produced Is
alo oxidised to formic aad (Table 1)

On exposars of & 1 4, solutlon of taitaric acld to altramiolet radiatiom
for | hour presence of glycino and alanine in the soluticn could be detected.
When exposare time was increased upto 4 hours besldes glycine and alanine
presence of amino-n-butyric acd and valine was also observed along with
=mall of certain unidentdfied poundr. This ind that fixation
of n trogen takes place In the form of amino acldy during the decomposition
of tartaric acid by ultraviolet light (Table 2)

Qlycine alone when exposed to ultraviolet light for | hour show the
formaton of alanine, and Increase of exporore time upto 4 hours shows tho
formation of glycylglytine and other unidentified compounds In very smali
amounts. Simflar results were obialned by Pertl and Pathak® and, Perti,
Bahadur and Pathak® when they exposed a solation of glyciue to sunlight or
bght from a 1000 watt bulb The peesent results show that ultraviolet
light b more effective In brnging about such a change in a short time.

When a mixture of tartaric acid and glycine was used po new compounds
could be detected except those which were scen to be formed when tartane
acid and glyeme were expased to ultra violet mdiations separately

Similar results were oltained whon alanine was wied In place of glycine
{Tabk 3) Thisisin conformuty with the earlier o nervations of production of
glycine from alanme and vice-verma under the influence of sun} ght or artificlal
Gght from & 1000 watt bulb® *

Substitation of glutamic acid in place of glycine or alanine followed
more or les & similar course of reaction (Tablc4) Tt was noticed that when
glaumic acd aloac was exposed to ultraviolet radiations for 1 Four amino-
n-batytlc acid was formed which howeve appeared to decompose when
cxpoture time was me. cated o four hours, When a mixture of tartane acid
and glutamic acxd was wsed amine-n butyric acid was detectable even after 4
hours exposure ime.  ‘This was proumably because tartanc adld alonc when
exposed to ultraviolet light can give rise to amino-n-butyric acld.

Coxcruston

When aqoeom solution of tartanc acud 11 expored to ultraviolet radia
trons from a 500 w 1t Elvak Universol Lamp then in the beglaning photode
composition of tartaric acld takes place and upto 30 minutes exposure time
formanon of formaldehyde glyoval formic acid and redocing sugars is noticed.
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On increase of exporure time from 1 to 4 hours it was found that along with
the photolyms of tartanc acld fiation of the nitrogen of the air in the form of
ammo acld alt takes place,
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SOME RESULTS ON GENERALISED k-FUNQTIONS

S. Q Arrran
§ M. Collegs, Odrdsxri, (Aaradebod)

1 Chakesbarty (1952) Introduced the notation ! () which repee-
mudngmadbedtﬁm:dmof&m oiz. —

'l (x)—-—f ! cors! 8 cos (v tan a—nf)dd I>—1 0

htbeprﬁmtnot:mrh!nhmuhomdmncvmemhdam
g Tsed E-functions have been obal

2 Statement of tho formulae

® LH"(k)-t (t)+k' ()
r>—1

14r y—1+1 r—l4+1 r—I+1
I -i 1 F P! .
@@ : =) il (=)-+ LA () -H,_ ‘(')+ +
I g
a—1
where Ih w positrve integer and  r>/—2
@ -2 (g
2 2—1
241
—tn o J'.ﬂdn (s tan «—2uf) coe® 40 >0
.

@) I:‘{‘z = }-u:‘;‘] (x)-—}.:':(z)

0 B eda—u
2041 20

-%f’ 2"’ml2lluu-l!.n {r tan a—20F)d8
0

) -ce'-.t::"'] (=) —4k r.)+u’-"" (5)=0
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21 2k 21y
d) E =k k
(vl _0(x+1) 2ty () __z/, 0)
22 ()t (_,H (x) £%h (»n
2m—1-1)  2(l—1) 2(n-—2—lg 2(2—~1p)
+
24 2h 2h 12h
- (x) 2(m—1— 1,)(J)+ o(m— U) ~2h) ©
pmvidcd leiy 41y
2 o4, 2 2 o
i £ - 2 It i~ {x)
0 K e & oty 2y, O gty 200
(=) +
provided Imb 4l
31 Preefof (i)
Ve have

2
k‘+’—%f' 2T con T 5o (s tan e—nB)dp > —2
s )

_%j"ﬂ 2'4:01'6[00. {(rtane—(n—1) 3!4‘*‘—0‘(“‘““’("('1)”]"
0

-% J‘;ﬂ 2" e 8cor { tan a—(n—1)8}48
+§ f;p 2"cos” 8 cos (x tan e—(x+1)8}d0

= @ (@ r>—1
x4 x—1

37?  Troaf of (if)
From (i) wo have

EHae ek © () >t
x 2+l x=1

=+ @t @+ (17 @) arpiyis O
=42 » = »-2
>0
-t g2 1 !
R )
=22 gqs, F2 @42 2 (0
»43 a1 ‘1 a1 =

2 0412 () >l
a—1 3
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May 1084}
— 043, K, KT RO
+3 A !
Y gar b ""'H W+l b =L g
s+! N H—4
+ +h “‘l“ 0]
.
where [ b & pontrve mteger and r>~2
33 Proof of (i)
In the result
‘t”la) (:lL':L__c:)”‘“ (-l U2 29
(Chakeabacty 1933)
putting the valoo °f‘h () from (1) and differentiating with respect
to 4" we have,
2
i O ‘_"_E_EJ" 2%} sin (s tan a—2a6) coaZlodn
2 = J,
—{~—1 24
(1) ZH_])?(”J Fy (o4l 241 29
Y S >0
21

Henee £ (-2 ()
2 201

221+l
-—— nu:af s (v tan o—228) con 2 ga0 >0

31 Proof of (i)
We have "
-

tﬂ(s)—%j Zﬂmﬂem(:un —2q8 At
L}

Differentiating with respect to
w2
cou 42 40 (s tan «—2f)dt

APl R

22t ) (from 3 3)
221 2
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35 Preofef (s)
We have
a—={—1
't;:(x)“t-r%— @ E (—st1 242 24)

{Chakrabarty 1953)

—I—1 241
X 2211:0!2[ fcos (x tan a—2x8)w —n* (2x)
0 2433

F (l-nt1 2042, 2r)

Integrating both sides with respect to x we have

"' eor 2l & {cm (x tana—288) +tan asin (x tan a—2u#)d8
- +un'-
—r1
Sﬁ__(zx 242 g l-ngl 243 2
- ( )
x 9t =2
or ,c_:-fG k?—’ (x) +§ ::m L f tin (2 u.nu-—2:3)(2cm')ﬂ“
)
IR g
2 “out1

o B () e e-u (g
a1 2e
-if221m12‘ # tan a sln (xtan a—2u0)d8
-
38 Presf of (zi)
d

o2
Since tzl {x)=—tan a. 2 e oW (x tan a—2x)dy
I 2. w

Ve have

d

2041 2 2!
I3 (x) secta =27 (r) = —2~ E°° (a
2041 2 %, @

secta (24 L= oy k” () =0
2041 2x—1
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87 Profof (mi)
In the result
< 2 b (=1
r - Eom B O m(55TY) DL
(Chakrabarty 1958)
putting sy forx we get
1 2 T 20D Ly =)
f-o'- b - =040 7 T e
If [mely+1, o can write the above rerult as
g o~ = pn2h (ppPe FO-DIEED 1)
=0 2m— 141

=2 #ith yxy A sth
=0 201y - =0 2(¢—1) )

Equaung the cocficzents of /™
2 2L, 2
¥ )= E i
2(m—1} b 2(m—1I,} @ —2l, O
o p2h 0 B 14420 (o 12
2t =ty 20ty P ppamary Py P
+ - +
2l 2, 21, 2o
44 +E :
20—t 2pmete ,)(J) —ay, @ 2ty
provided [ L=l
38 Pregf ()
Putling re=y in (vil)
2 ~2h Py

I3 (2x) =k’
2(m—0) 2m—ty) 2,

+ Y )
-~ 2(m—1y)

provided lm/y+1iy
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SINGULAR INTEGRALS AND INVERSION OF GENERALIZED
LAPLACE AND GENERALIZED STIELT]ES TRANSFORMS

Sumrsu CHANDRA ARVA
Professer of Alatheratics (Indean Aud Afisnex)
Tnbheoan Unsersly Fethmands, Aopal

1 DeraobpucTion
The Laplace trapeform in the clanical form is
11) f(:)—fw e
{ 0
Meper (1941) gave » genemalizadoan in the form
12 o= f ety () n~E
-5, T ON e FYCP
where 11y 41 () devotes Whittaker furction If wo replace A+ by
in (12) we get the wantform
@
(ty f(d-ufo P N N R 10K
Varma ((93!) wuroduced another general mtion 1o the fonn

w
wo fa=f B N O ALY

He hay alto shown that {we take (s} to be the tramform of ¥y (1)
in the snse of (14) and g () to be the tramSorm of ¢ (¢ in the semo of
(11) we get

- Pmtl © _ _
(8 fO=prmFramy fo F@mtl 1 m—k+32 ~1s) § (1) &t
where R (2m41)>0 If E4me=} the bypergeometric functon degenemtes
fnto & bmomial expresnon and we get the ordinary Steltes trandform
@

ae so=f (07 40

U k—m=~} 2n+1=p then also the hypergrometrie fonction "
min hnto ancther binomlal cxpreman snd we obtadn

@
an o=@ ra=f Sy s

Further Varma has shown that if f(s) be the ¢ 1a
of §, (1) and $y ¢ be the gencralized Laplace mwm;ﬁﬁ‘tf’f:fj“"

2m+1 ® -1
I = o PR LS

I kymm} this ho reduces o 16)
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The tranasforms (1 3) (1 7) and (1 8) may be considered a1 generalfzations
of Stieltfes trandorm (1 6) since they reduce to (1.6) be smitable changss

In this paper we find sipgular integrals which aerve to Invert the
generalized Laplace tranaforms (1.3) and (1 4) and the generalized Stieltjo
transforms (1.5) (1 7) and (1 8)

2 Larrace s Asvitrrorio Evaroarion or ax InTronrar
In this section we establssh thesrerme which are more general than thoe

proved bv Widder (1941 p 278) “Tle method used s similar to that of
the theorems referred

Lemma 2.1 1 a<b 0<y then (I"ud p 277)

ow
1, _fo TE et (@)

Theorem 21 If

() e<atn<b

0) B () cC (esisetn) B (a)=0 B () <0
B 1)1 pon mercasing (aS1S6)

4§) A ()1 continuows n the nght hand neighb- urhood of fes and
mtegrable in any finite interval and 4 (g)#:0 thea

1
an f 9 anam ) @l amF @ e
a

Poofl Tet w choove an arbitrary real nomber such that
0~ £ (Y Then crrespondmg t  ve an Gnd 4 numbrer 8 lew thun 5
and so wmall bt

W2 F(a)-c f (1) B -e<O
where tlies [ the closed mien 18 2 3)

Now let 3 consuder the ntegral 1 =

4 3
-iL-[em BNy aal f: FACIORS AUV

)
| CROESAC)) SR
f- 3 e
V' have th nteg al
ifb By 8 3 l(,)d,I gab B a)-ﬂ(-)]'fb A(l)il’
| « X a+d

whichteid to 2z s xtends to nfinity smee 4 (1) | mtegrable in any
fin te int rval and

Ba-8)~fle ( M E @+
T {8 (o)1 acgauve
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Further
a 3

d B0 4 st f'* FLACIC N
a L

(et <a-t-d)
By unng (2.2) we have

4 f‘“,-w-)ﬂ] = 4y e f“,wr(e) ey e
L] a
<t f'”,ma'( RGP
L

If U (2, 4+3) and L (a, €+3) be the upper and lower bounds of
A()mOSISet? we have

Lty _j':H,i'[ﬁ'(")“] (=
<t J':“,s-[ﬂ'()—c] ¢t g a
ol f:“ BO-FO 40 a
ot f:“ BE O+ 454

<t U@ty fa“ P B @
By uting Lemma 2.1 we bave
Lie a48) o2 (-5 (9407
sim W f P ABO-BW 402
o
SUGe «+d) et (59— 171

Since 3 and  are mrbatrary mand A(f) » contimuows In the mrght hend
neghbourhood of tee, we have

3
Er_-;m.I f~+ FEO—BW] gy gyt () et [—p (@1
.
Hencn (2.1} s proved
Theorem 2.2, I
() a<atn<i

() B(HeC* (estSatn) § ()=0 £ ()<0 A() In nondncreasing
(ss£58)

(i) 4 (1) Is contlouous In some nght hand neghbourhood of f~= and
Integrable in any finite internal and 4 {a) 40
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(=) #()cL (ot Z4) ¢ ()0

23) a (')-ft [# (8) —# (2)] &x=o (t—0) (t>at)

- s

24 fi# WO a0 b

~$@EF@ s @)t (g1 (s~+<0)
Proof  Letus set
I, -t jJ. Ho— @ APOFO fna
Definez as in the proof of the last theorem. Nov Lef us choosc 3 so that

(2.2) holds and

la (1)) <t (t~a) (6S1Za+8)
al
PN S

where | and [ . correspond to the intervals (¢ a+3) and (a2 §)
respectively  Then

i
} ,4 =4 AR DB |,y pq(o]f 8#(1)—6 ) &
+

at 35S
-0 (1} { =)
Ao
t at3
I |Sieb ol i =[B(N-B )] D (e} dt _
ETL (- S wo—sana]

b (i (ABO-E@INVT (s ‘
A Y[ po-swna]e

Siub P 1, Bla+s-g(0]
¢§I§d+8

2 [T g aBOA gy |
L

« (a+3)—

Stab 1 | o()-11 I (x—r)
«iZat3

where

a3 f‘“ AEO—E@Y e i



May 1964] 5. C. ARYA m Gewralized Laplece & Sticifjes Troxgforss 21

Therefore by nse of (2.2) (2.3) xod ' (8) =" (£) (t—~) (s<f <t<a+3)
we obtmp

P | | SRe 43y BF@HA-D [_pigia 4
L]

By making the change of variable
at [0 — 1t g—e)—x we have
[ = [ [—A(a) +¢] [—ﬂ'(a)—:]‘f:’ a, it‘
or lim Ix =0 stnee ¢ i3 arbitrary

L]

Therefore m I =0
n—+m

and (2.4) 13 established.
Corollary 2 2 If

() a<b—g<hb
(@) B() G- Z:tZ8) F B)=0 § (5)<0 A(1) s non-decreasing
<

mZtZy)

(fn}) A(f) o conunuows In some left hand neghourhood of t=b snd
mtegrable 10 amy finite mterval,

() $) Lin ( SeS8) $8) £ 0
<o =-f : [$ ()~ ()] dx =e(b—t) (1b—)
then
! : 20 s 28w POt g ) o)
2 A Smovrax Imrroman

W now pply the ruults proved above to an integral which save o
invert the generalized Laplace tramforms (1.5) and (1 4)
Theorem 3.1 If
() $(cL(0< S¢S fo afixed s and every larger R

(9 _['m ¢~ 4(0) d con wger for & fixed positres constant ©

¢
@) [ E@—$0)] dmoli=g) (i)
£
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() #()sl (a5t 58 ¢ (@m0
'
23) c@=f B @-$@la—(—a) et
then
1)
@9 fsnmfOapa
a
~$@ PO () @t @ (->c0)
Proof  Letus set
b
L=t [ 0@ APOFE

Define asin the proof of the last theorem Now Let us choose 3 3o that
(2.2) holds and

Ja ()] <t (1—a) (51512

I,o=r o+,

where I and I correspond to the intervals (o, «+3) and (43 b}
respectively  Then

'
| 1 ] StABEH-B@ 1y of  wH—sma
«t+8

3515
(1) {—~x)
Abo
I |Stub 1 i, 80—l o3
! .‘ aglfa-ral (Ol l[. ‘ f‘“(')—‘#(l)]ﬂ]‘

a+3 t
[ﬁ -
b [y (P O-p 00y [ S o4 a]a |

S1lub W] [t AE@EO=B(0] (g

PAIAPES ]

L3 [T ABOB@ g ‘
-

Slub. 1) | o ()=11 l ( -+c0)
.é:_f_.Ta
where
o ~atd
1y = [T RBO-REN 5 g a
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which appronches (143)2) £~ (xre0)
Therefore

bm  J =lm p, =0 smce (1+5f) =8l oy

x—+@o R-pco

Now let us take
B (t)=log t—sfr
then

B (=(1n~(1s) <0 (s<))
B (=0 and F(s)m—rt < 0
Let alo

Afr= =Y a0 ey sy
Then from Theorem 2.2 weha ¢ the integral

L T S ol oy L PTOP
5

AT b 0P TERRE mEE —rx Gt gy o)
I e e L1

nnce
P mbrgan T TR g g g
- b} mtdt (,+n+:+j)n+t+ @ot
o T gl o)
‘This completes the proof of the theorem.
Theorem 3.2. I

W) #n LO< =15 for fised 5 and evey amaller positi e ¢

(i) j'oi’w)a converges fo & fixed real comstant 1

!
(m [ BE-$0) dmeft—r) (tri—
I
then

B2 P tbberp (U Lo e gy a
0+
i) ()
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Proof Let us choose any pontive 3<sand let usset
=2
a(x)—j. o) d (0<x S 5—3)
x

Then there cxuts a constant M such that [a (x) ) é(O <:,§J—J)
Let na set
- =3
e K Dbl O i PR

= P kg R (7R s kb
04

o P k) (™A e bk m];'s—
+

T R awd[ emnle k]

s—3
R S Dt P [mmptmien—]
Now consnder the function
" - —atfs ‘--\Lk—i-Fl-I
{ I | as & finction of # s only maamum at
tm(m i —f+r—r) gum ( 1pm otk o ) (m =Rem L =Re 4,
>s5—3 for a>n,,
whete B sufficiend  large,
This shows that ) 7 | i non-decreasiag 0 <f Z1~3whena>m,

Hence

= P"-l(n+k+}+-)( PR R S DTRC RV s B
(a>ny}
Therefore as in Thearem $ |
lim ]'..0
0

Then by Corollary 22 we bave
Lm0 kg RS (ol kb ) 4
=3
¢ () (x>)
Thus the theorem 1 established
Theovem 33 If
@ e cL@® P ZIZR) for very R> 1
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() fm‘s(;):—“-u coaverges for 2 fixed ¢ > 0
1

() f‘,; () ¢ dt converges for a fixed r-
0+

O :[4(-)—4(:)1 dumo(ls—i1) (1)
then
69 P b R el e )
) ()
The proof 1s cbtamed by combining the results of Theorems 3 1 and 3.2
4  Axormx SpoUrar INTrGRAL

In thh sectn we flnd another tingular lategral which serves to {nvert
the generalized Stichfer tranaforms (1.5) (17) and (1 8)

Theorem 4.1 If
) $eLO<sStZR)fo afixed s and every larger R

@
(1) f £ $ (1) &t conve.ges for a fixed real comstant ¢
s

!
#) f 1§ @—$@)]) drmo (1—) (t—+s4)
then f
M2utm+E—1) @
O pernpetnrisy f, T
+0

+hta—f p
ntmit_j KL v

Proof Let us st
4, = P@etmtE—PID(a+1) Platm+i+32) and

© mtbte—3, ~2w—m—
I =4 J'";;+ TR 2 p L m—bb gy

+3 _ Zkem—
L=, f‘ e s PO
where § bt positive. Let, also
¢
)= o 4 =
() f;' s (Zram)

Hence there exsts a constant Vf su h th t
ladl< M Z1<m)
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On mtegrating by psrts, we have
—3, - —2m
fym—d, FEREEIR gl gy gy~ Tt

@ (148~
@ ut k32 - —Om—f
4, ‘erB a (£)(dfds) [l’l R Y] e +*]¢1 if
Re (stctmt-k—f) > 0
Let us st

P (T2 Tkt
| P| av a function of ¢ 13 maximum at
tm(a—) sf(nt e+m bk —f)ms(l —efn) (14 THE Femfy—1
(where s mRe mand £ =Re £) <s+-3 for >ay where n, is suflfictently large,

This shows that | P| is decreanng in (s +3 = 1 <o) wlere >y
Hence

[ro[Sa] s FRHETIR g1~ (- Bmmk by
+‘[| l. xt+m+E—32 (:+8)"‘ (2J+a)—"l—.—“+i,_
Bat we have p

#, (3y)
l+l/'l -

=[5 Gy @477 @ebmti—p ek D (a4 ) (rtmt£-373)|
2

- ]4: (+3) @+87 1 /xwm)
Hence I, +0asx -~
Now let vy take B 1y=log £— log (141,
Then we have 80} =(1/0 ~2(+0) " (st
B1)=0 B)=—} s 20
Let ablo 4(n= MHA—1 (o py—m—k+}
Hence by we of Theorem 2.2 we Tave

20 +m+k—§) -1 - —m—k—
g +l"JI"1E-+l;?‘/-+r-i+t—S[2 #ae® #7700 () gl ko 2e
(x-+c0)

el (i)

dnce P() T2 o @it (Lo
Thus the thewem b p aved

Theorem 42, 1f

(M &nel (O/xélé s) for afixed s and every small positne ¢
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(i) fl' # 1) dt converges for a fived real coastant ¢
0+

11
o) [ O~ $EI de =0(—14 ) (t2s—)
5

then
N SN skttt
“2) Pla+1) Patmotd—3/2)) T #(1) 4t
~$() (x> )

Proof The hvpothess ( n) implies (W dder 19H p, 343)
'
1, [ 22 4w ] a= (= ) (n'e)
f
By the we of thu result our problem 1 reduced to that of Theorem
41  Theintegral
_[(2etnte—f s kRS2
! POHDPx+mti-53/2) ) (2 wrb—} AROR
_M2etmti—§) ‘n-l-l—.';['zj.m (‘—1 )l+n+t—3[2 .
Pie+DN( +=+£—3/2) (4 ~H2etmri—i

[+ o (2

Now applying the result of Theorem 41 to the above integral we have
I~1¢ @) (x>)
and th theorem b established.
Theorem 43 1If
0 m);L(R“S: <R for cvery R > 1
[==]
(1) _fl #(t) € 4 convergen for = fixed real comtant ¢
1
(:5) f $(t) 1 di converges foc a fixed real conuant ¢
0+

t
@ [ B4 dmol[t=s))  (r)

then .
(Znimtb—}) @ pEmAEoI
3
Rtk +1) F(-+-+L—3,-z)fo+ (2 tnti=i LAgRS
~#) { +o)

By combining tho resulls of Theorems 41 and 4.2 we get the result
(+3)
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Corollary 4.3a. When k4m=j we get the theorem due to Widder
(1941 p 344 Theorem Bc)
Corollary 43b  Whon t—m=} 2m+1=¢ we have
If the cond tions stated in the thearem given abore are sanstied then
M2e+p—1) ST
#4 _ ) & $(6) (xr00)
Mx4-1) M=+p—2 )fu+ (,+02-+p—|
Stularly we can prove the following theorem
Theorsm 44 I conditens (i) to {r )} of Theorem 4.3 arc smatified then
r2atmit—f) @ ru+l|+k 312 -
“+3) Ma+ DM +m+k—3/2) f0+ e *J(t) At~ (5) (r>0)
Co ollary 44. When £+ me=} we have the Corollary 4 3a

5  IsveExston OPERATONS Fox GENERALIZLD Larrack Lrezsour INTRORALS
We now define isteyto-ifferential mveryion operators which serve to

iavert the gencralized Lapiace trapsfarms (1.3) and (1 4)

Deflnition 51 An operator 7 A(s) is defined for any real positive v and

any puosit e iateger » by the equation
2’+l+l
(= " t—m—~k p—x t—m—
r‘(-+t+-+i) D" s D"y Ipr sy
(x=123 )
It 1 as umed that the necenary denvatives and Integrals exist

» A= —a

Example 51 Let us take
—§st n—}
his)me (@) Hyml®
Now (Goldstein 1932)

(81, (ddry M—F —1 uk'_(x)-—:"“' P o Hir ey ®

Then oan repeated differentiation we ha ¢

n(')(z)‘(—l)- (!lb"_i("“) '—*""l:+l~ ._i.(lf) ~
el 1€ TV Sy TS B

nince (Erdelys, 1933 p 261)

) 0=t MH v moagl )

where § 13 & function Introduced by Tricom: who denoted fthy G

Therelore

P BN A P Lt [ S Sy SNy St

by ming the result  hd p 2.8)
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G (M ) TTETF g )=
-t T Rari Fle—n ¢ 1)
Also we have (thid, p 238)
GH(FR") T == TTE( e 3)
Hence by the ute of thn raalt we obtwin
2Zmtetl g sm—ktt pn —m+i—} L% ()=
S e L ek R & F o
Therefore
L T T Y S S
Thesrem 51 I¢(5) Lin0 =t Rfor mery poutive R and b mch
that the integral (1 4) converges then
I A SR G

for all pomty of x of the Lebesgue ot foc the function ¢ (1)
Proof We have from Example 3 1

Yy S0 PNkt aomtntd f ;’3‘*"" g g(ntfe) A

() &
But (Whittaker and Waton, 1946 p 343)

B8 W @ ~ THEE o
Therefore
@
P T e ) (BT il bl g 4

{(a—>)

Hence by the we of Theorem 3 3 we have

Vo S~ $8) (er0)
Corellary 5.1. When k-+m .=} wo have the theorm duc to Widder (W dder
1941 p 288, Theorem 6a)
Definttion 5.2. Anupcnmr?'u'. S(9) b defin d foc any eal pwith ¢ and
any pos tve integer s by the equaton
V=l P gy SEREESR o m—Ed

x
Pt I P S NP l!—/
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Example 5.2. Let ny take
Moy~ (o —E Ll
Then by vung (1) (5.2) (33) and (5 4) we have (a3 in Example 5 1)

Ve k)P ) = EH1 Al T g et i

Theorem 52 If ¢(1) LluO;téRfor every posit ¢ R and i such that
the Integral (1 9) converges then

BT T S~ e ()

at all points of s of the Lebeague set for the fimction ¢ (1)

Proof From Example 3 2 we have

[=:]
L, L=+ (-/-)"“*’fo-—*"/' Ny i) 8 40 4t

w©

~ P 1) () *’for"”' &) 4 (aveo)

~ $() (s>o)

by Theorem 3.3 (afier putting £4-me=})

Corollary 52. \When £ 3 mm} we have the result proved in Corollary 5 1

6 Tux Invemsion Orxxators rox Grwtaanzrp StirLTjis Lrsbwoue
IxTeORALS

Ve now define the following 1 tegro-differential operator vhrel
toln ert the vapdform (1.5)

Definitlon 61

eTver

\n operator L” S s is defined for any real potitive s by
the equ tions

L, pyefutnlap Pentuiiog) 1

[Tom 20 P20 P{n+ 1) (x4 mLE= 302 (D)
DI,?I—] D -1 ‘2ﬂ+.—[Dl—l gmb-mtg D—l+l

_.+k—-+ij(,)
(x=2,3 )

¥
Ly, f)=D s S
Loy S1=f() where D=5 dids and

iy
! hf # 4 fRe (a41)>0
0

..—f, i &5 1f Re (a41) <0

It is amumed that f{s) has deuvatives and integrals of all orders.
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Exampl 61 Let us take

S0 =P (2t DN o E432) 5T F@mal U m—k 4372 —ify)

Then %71 E £ ()=

~P@ni1) P b8y mTET T Fatl 1 moEts2 i)
By Euler 3 thoorem on homegenoous functions, 1 o have

@Epa e b3 pog 4 | k432 i)

=1y @ s b pon 1 Mok —pn

or DTV LA B pon ] | m— k432 — 1))

(1) D7 gmtEonty b2 pop ity | ka2 i

:‘b:vDE(ala ) and D =(3/d¢) On uung thiy theorem repeatedly we

pl=® bk} m—bitn—d powi1 | m_k+32 1)

=(~1) L pl= Tl bt poatt 1 k432 —ily)
Bat wea have {Erdelvn, 1953 p 102)

61) (e—ntn),_, £ R b e—atlr)

"(t"_’/a'_') e VFab ¢z

By the use of (61} wo havre
(=1) TVl gt Y pe b o= +1 )

-1 n—1
-((?%)——, Pt Rl Iy /PRy S
o

Therefore D} %~ HE—A—d mobbampon 1) wopis2 <)
!
e A PRl SRR R

oc A—Em plor —mbb— 4 gyl

=1 Tlpeetl) Pkt ) 0T el ) mokrit

S milarly Ly Enler’ theorem we hare = =i
D™ Tl Famel 1 m—ktidn —gf)=
== D (Y™t = Fom+l 1 m—ktin —)
Unng this theortm repeatedhy we have
DUy ~ Faet! | mobtjt -t )=
T S e e U
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But (i p. 102)
) (J'_]Ii{'_l) :""“‘2 Flabe )

=), ¢ Fleta—1 4 ¢ o)

Therefors Dn—l ’-k—n+} Dl—n :_'+k—'+}f(:)—
~r(2ntn) P m—ttat ) 57! FRmde ] mekttr —tfs)

Agam wsing Culer s theorem and (6.2) 1v¢ have
‘7.1—1 p*—! 2mia-l D--—l ‘—k—n-l-} Dl—n I-n+k—l+}f(‘)_
(=" Pt pa) P k) A

F(2m4n x m—kiptn —if1)
But we ha e (i34 p. 102)
@, &),
€9 (FUYFeb ¢ Jm—Ft Fatn btn o4 )
.

Therefore by the use of Euler s theorem and (6 3) wo obtain
©4) L, f0=P@utmtt—D) 07 (40 P ik -32) #

T Fmd2e 2 m—kbj42a —fs)  (e=2,3 )

1 L+mm} we observo that the operator L"‘ bLeramos

L, roa=1 " e lagn ey ot A g

which 13 the uwersion operator for the ordinary Stkeltjes transform.
(Midder 1941 p 330)

IFk—m=} 2n+4]=p wesee that Jl.‘ taket tho form
_py-t!

Tl a1, +P—2 pa=l 1—p
Pt Parpany 70 P '

L,, 6=

Dl—l Il—nf(’)
wlich s the inversion operator for the tramsform

I(:)-:d ! r‘(d)f:(:+:)"d (1) ot

or the operatar for the trantform

o=@ rim- fm(m)“" 04
0

3

L =TI Pe) g 2a—1 pa-l adp—2 pa—l 1—d
s 00 Pt F('+P—'2)D ¥ DS Doy

Dl —n ‘2 —.—p ()
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'Ihopd‘ntarLyf(x)cmhhnnmfm and & fow of them are
given below:
_N2xt+m—t+]) M 4m4E—f) a—1
Fae SO oms20) Plat) P20 Patmti—3 1 Pag SO
where
—k 1— E— ~1 a—2m-—1 -1
P, st plos ik} prl o1 f
_J-—t-lv-i Dl—-l ‘-+k-} Dn—-l ;—2- Dt ,llr-]f(-—l) %)
=p* =1 pe—l 2mis—] pa—] —m~bif pl-s f"“"'”f(:)
If k+m=} then theso all formu reduco to cltber

—1 x—1] _ _ %=1 _
e 2 o (G 0™ A5
which are Inverslon operators for the ovdinary Stieltfes tramform

Theorem 6.1 If () ¢ L in 05 ¢ S R for every R >0 and ks sach that
tho Integral (1.5) converges, then
5 L, S0 =46 (o)

at all polnt ofs in the Lebesgue set for the fimcton ¢ ()
Proof We hxve from (6.4)
L e R D N &)
I :’:' 5 P(omt 20, 20 kb i2s ~ 1) $(0) &t
Now wo have (Exddlyt 1933 p. 105)

Flimi2n 20 m—btj2e —) (141~ EH 2 Bl gy mt

+} m—ktit2n —ifs)
and (4 p. 70) F{—m—k+j m—btds mebtihan —tf)=

-1+o(|-—t+}+z-|“ )

Thon F(—m—k+§ w—k-+§ m—k+i4+28 —tfs) ~ 1 (->0)
Therefore

L P (@atmt ) ©p ptmti2
RS ad Pa1n( +-+t-s,‘2)f° (,;,)2:+-+H $0) 41 (4> )

Now we apply the result of Theorem 4.3 and olrtaln
L, f0) ~ $6)  (s>c0)

To sathfy the cond tions of Theorem 4.3, let us sot
x
()= P+ DI (k43 [ FEm ) Mk 32i-10) (0
1
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The function «(x) approaches a finite Limit &y x becomes infinite since {1.5)
tonvergew. Then

o L=
S, soaarm-rism p a0 emts 1m-kd

32 ~Nda(n
(b 4372) ) L )
[ELES)] B R e T —l)] -
3

o 1

-f1 al) (414 [ [LNcZES ] u-k+3)'2;—-:] “
The integrat

I-I:D.m WD [ Framd 1 m—kb32 —010

COMVETESS § NC8

o }
His U{_f, 1) [l?‘ii;-ﬁ im—E132 —:j] 1’[
trm 1 ! |
24 |7 T TR T~ FER T TR
where Af = lab. la{f}
l‘<’¢<a
which clearly exusts since (1.5} converges.
Alo by wing relations (17)  (18) and (19) (Erdélyl cte. 1953 p 63)
we can show that
- 1
Py [T)"(h-H i -t-—k—}-af‘;-—-?i]
is xbrays a finite quantsy
Tence ¢ (of Theorem 4.3) may be taken oy —1 Abo ¢ may ba taken
as zevo nnce 4{f v L in 05 ¢ S R for every posltive R
Thu completes the pwoof of this theorem,

Corollary €1n  When kiwmm} we have the theorem duc 1o Widder
(Widder 1941 p 343 Theorem 9)

Corollary 61b  When t~mu} Zm4-lonf we have

e Lin0Z t SR for potive R and a such that the Integral
{1 7) convergn then
@7 L s &) ~ $(s) (x>}

a1 all poinn of 4 in the Lebeygue st for the function §()
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Example 6.2 Let w sct $(f) =f* Then
L, fl)er P@etntb—pP " @ +0r e tmbi-2p2)
fm:"“ 1% pom i 2n, 28 m—b 42 —ifs) &t
0
_ & PatntE—§) P(2wta—e—1) Pa—a—1) M(2etm—E+]) Plats)
7" Plat) Platme-E—32) PEn428) [(2) Plm—t—§-+u—d)
povdod  that  Re(et211)> 0  Ro(2mia—sa—1)>0 Re(a—s—I)>0
and m—F+3/2 4 0,—1 —2, mnce (Erdélyn 1938 p. 79)
® _g4_ b
o9 f T R ema “ep o Fendy
peovided that Re{a+4)>0 Re(b+d) >0 Re d<0 and emid —1 —2..
Therefore L." i~ (#—+>wm) for

69) Detn) Pl etd) ~F  ([2] )
Wo now define an integro-diffrential operator which serves to Invert the
transform (1 8)
Deflalon 6.2. An operator U." J(s) is defined for any real positive s by the
cquations
A R R L Eat
p—* Rk px Suts pu 26—l _f("l) () (=23 )
=Dsf()  (x=1) where D = (djds)
Tt b axxumed that the necomary derbrativos and mtcgrabs cxat,
Example 63 Let w take
FOmP 2t D b 1812) £ F2mbl 1 m—k4312 —sft)
Then wing (6.3) we have

R O R O N O S P
T Fmde, s m—b s —ot)
Skmilarly by the ue of (6.2) we obtata
Amin pt Bt (N ) o (=) Plzmebe) P(20)
P ekt a) 22T 5] pompe 2 m—kth4x —sft) and
—m—k+i " ll+2l| " ‘2-—1 f(-—l) (})_(_l)l—l [@nt2x) ((28)
P lmetrgrn =8t pn 00 2 ki~
Again by nung (6.1) we havo
somti—i p—* i+ ot Imtx - ‘21—'1 J-(l-—]) )=
=" pawt2e) p@n) P kb g2 s T 7!
Fm+2s 20 m—t+}+420 —sfs)
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The fimetion a{x) approachas a finito limit as x becomes Infilnite mnce (1.3}
converges. Then

© -1 ©_1 _t
S, dmanim—kramrT ey f F(Q.+13‘f2.—f)'t(‘)
M(m—k+3/2) 1
-F{ZI-H) ['('):F(z-+| 1 m—k4372 —r)]m—
1

@ 1

—f‘ a(d) (ddn) [ (8 @ndl 1y m—k+3)2i—t ] «
Tho Integral

,_f:n,([) Wi [ Famt1 1 m—t432 =01~ &

converges 1lnce

I”é”lf:o("/“) [mz..-n ' n—i+3f2 _:)] “I
1
EM 1T Famtt | mok 32— TEmel 1 L—H—Sp -1
where Af = tub |a(})]
Isl<m

which clearly exists since (1.5) converges.

Also by using relations (17) (18) and (19) (Erdélyl etc. 1953 p 63)
we can show that
Iim 1
f—+o [‘F(?ﬂ+l Vi m—k432 -'0]
b always a finite quantity

Hence ¢ (of Theorem 4.3) may be taken a3 -1 Alo ¢ may be taken
a3 zero mmce §(1) ¢ L In 0 = ¢ S R for every pasitive R

This campletes the perool of this theorem.

Corollary 61a  When t4mem} wo have the theorem due to Widder
(Widder 1941 p. 343 Theorem 9)

Corollary 61b  When t—mm=} 2w+ 1mp wo have :

() «Lin0 S t S R for poutive R and 15 such that tho integral
{17) converges  then
61 L, 60~y (o)

al-llpo&mof:lnthehbaguezttorthaﬁmcﬂm}(l}
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3

< l i f A=V 2% Famt2n 20 w—Epit2e —tfn) o l+

= o

+

-]
'3 fo A ") Font2e, 2 m—E+i+2s —t5) ai
3

where
Af = 1ub, =1
FLt <en| Lo O = l
when (Arys, 1958 Theorem 3 1)
(732) a()=o(t) (t-) i
() 2m 1 poutive integer
oc (n) 2m 3£ 0 oc pomtrve Integer |+ m 554 R:nZO
or (H) kfme=i -
Hence m these a.su]](x) =

éJl. let.‘"‘ F{2m42x 26 m—Lt}j+2e —-)l:l +

+

4 Ms 'fa " F2mt2e 20 m—kti+oa —u) e.!
3=

Now let us consider the case when (Arya, 1958 Theorom 3 1)
(136 s () =0 (A1) (o)

ir @) k-m=j

or () 2m 550 ora positive Integer Eimyk} Re m<0 and letin
theee casa

M e ] [eth— (04)] FQ““]

Then  we have ' I(x) I =
3
< ]llzf Al a T Fomt2e 20 m—ib gt 2e —l/x)a\ +
= 0

o
+ IJ‘ 2=l gy _]‘a 2t A g 1 20 20 m—k§t2n i)

<

=t

3ix
1_f 7 FRet 2 20 w—kti2e —x) a‘ +
0

+AL ]."""" Pl _f; Ll U R SR T —-)a}
r

Since ¢ h arb trary
Lm sup
x—>o+’”) l‘o
In both the cases mentfoned above.
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Hence we have

¢ _"m:"—‘ 278 F(2n 428 20, m—ktpt2n—tfs) e () &
o

~a(0+) 4, fmr"‘ £ F(2mp2n, 20 m—kb§4 20 —tx) &t
)

o~ a(ory 7O MEAR) Mlm—kti+20) [Eatn+e—)
x ((2n+20) ['20) [m—ktf4a) P(a+m+E—312)
(r-0) (x=m2 3 )

This compktes tho proof of the lemma.
Lemma 71a  When £4mm} we have (Widder 1911 p 347)
i fa(x+l)—l da()  convergm, then
0
r2e) < T e@d 08D rosaezs
s P("')fo 49—(‘“)2. e gaoqam2s )
Lemma 71b  When b—mw} 2mf-lmf we have

1 f: «+0~F da(t) converges then

Maatp—1) SH=1 @ 2=l g (a+p—2)
Pl (+p-2) fo ante1 0 ——
(x=04 a=2 3 )
Theorem 71 If a{f) B a lized function of L {cd variation In
0 =+ 3 Rfor every R>0 and if the integral {7 1) converges then
1
74 lu_:-;m."o-"L.- Si) dn = a () —a(04)

Proof Wehave

L, J=i, [ : S e Fandae 20 mokii42e i) de ()
-4, [J' e FOnt2e 20 mokj42e —sin) a(r) ];“—

@ " —n—]
~i, f ot @an) [ 7" Pt anze i =

- f:« O @) [;' 27! Fnt2e 2emobb42e —J/-)]b

sncea (0)=0 and a (wol) orme( TV (1) under conditions
rated ia (7.3a) or (7 3b) and also (Erdélyi 1933 p.63)
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Fiamt2a, 20 mekiii2e i) 24, "0 14y 57 (e

if 2m b not 360 or & positive integer _—

Flant2n, 20 m—E+E20 —pfa) ~ Ay 5205 log ypd, yTIT B
ta4 57T (e

If 22 s zero or a poutivo Intoger and w—k+} 5 0 or a pontlve integer
the last term boing zero when 2me=( and

Prmi2s, 20 m—ki+n —gh) 2 dg Ty T P gy 4
g 3T (o)
if 2m s xero or a positive integer and —m—44-§ 1 zero or 2 positive Integer

the second and thrd terms belng zero when —m—kd-j=0 or 2m=0
(All 4s are constanty.)

Thus in each caw the integrated part vanhhes
By Ealer’s theorem on homogencom functions we bave

(#f2) [J' s~ Plomion 20 m—kiit2s —,/.)] -
=(—1) (32w} [,"—‘ o 7" F(2m 42 2y m—kt3+2x —fn) ]
Therclore

Ly S0ty @120 f 7o) 170 470 Pt 20 b2
U 0< <! wehsve e

t t
f‘ L, fix)ds=d, _[ (3/o%) [f:,'“l * " Flami2e, 2y m—E+}
+2n /%) a(y) b ]d-
-, fm S TR Flomt e 20 okt 420 —oft) o(0) H—
o

@«
R e e L
If ¢ approaches zero then by Lemma 7 1 wo have

¢ 4
_fo+u,-f(:) dxmd fo Sl % Bamite T mki}i2a;
e d
—ppy M) P@nt) [m—b+2n) [Eatmtbh])
2 ['(2m+23) [(20) [ (m—k+j+n) Matmb-3,
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Hence ifa()[y =¢ (7) we have by the use of Theorem 6 | and the
result (6.9)
t
iy | JTan S0 td 0= 0)
=a()—e 04)
and the theocem is established

Corollary 71a. When k+me} we have the theorem due to VWidder
(Widder 1941 p. 348)

Corollary 716 When t—mm==} 2m+4lep we have.
If a(t) 13 a normalzed fimetion of bounded variation in 0=¢= Rfor
every positive R and If the integral
@
8 (x) = _f =+0~F da(®
o+

converges, then
(75) hm

R+
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STUDIES ON FLORAL BIOLOGY OF JUjUBE
(ZIZYPHUS MAURITIANA LAKIK)

Avopara Prasapn®
Department of Belagy Goat Agricxlizral College Kanper

Zigyphus mewrinese Lamk, popularly koown =t Juyube, 1 one of the
most common frart trees in Indla and b found to a contrderable extont. Ith
commercially grown m U P, Bibar and South India  The very fact that it
is 50 widely cultivated, o, m ielf, endamce that this frunt meets with relatively
high dogree of consumer sccoptance. The observations recorded at Botanical
Garden, Government Agncultural College, Eanpur (2) and reports from
South India (4) show that though the tree grows well tho yield iy low  This
may be doe to poor fruit setting and heavy frunt-drop  The came mery bo
the Iack of fertlimation ovule sterflity lack of pallen viability slow growth of
pollen tubes® or 1ty carly degencraton  Therefore, it was conudered deurmble
to study 1 detail the floral huology of two vanctes of jujube, Karmks and
Small round, with & vicw to having a better understanding of the factors con
tributing to low fruft-tct and yreld. Thb mformation will abo be helpful in
tho breeding work of this frult crop

Iz autumn, branchlets develop from the nodes of the old branches. Thoy
grow and davelop leaves and flowers simulancowaly  Each leafaxil gives ruo
to the flower elustur wh ¢k contmins about 10 to 75 flowers. The Hovwers near
the base arc usually the finet to matare and there is a progremon toward later
blomoming along the branchlst to the apex. The central flower of ths cluster
Ix the firat 1o open while thoso aronnd the edgo may open as moch a1 two
weeks Ister At a camsequence, most jujubes like Z  rotundifolin have =
very loag blopoming period.  However the species of Z mawritsna finkshes
flowermg in a short tne Flowering for fruit setting begins about the muddle
{8cptrmber in  sub-tropical conditions, and uymlly reaches its peak three to
four weeks Inter but sporadic flowering may continu  on same plants untd
middle of November

The short staked, Iight greensh flowers aro abont 2/11 to 3/11 Jnch 1o
dixmeter  Each flower consuts of 5 trrangular sepals 5 petab and 5 sheath
cuclosed stamens attached at the besa toa yellowish duk. The 2 3 celled
ovary sunk in the dok, tenuioates in 2 to 5 tyles. The ovary develops
into a drupaceous fruit with & nngle stone

Axthysis—Anthens in Jujubo takes place very fast. The floral buds ro
greenish white, in colour bofare they open. In general twas observed that
the calyx scparated from cach other at the pex and formod a cup liks shape.
Soon after they turned outward expoung the stamens and piti]l  The pattern
of snthena is tho same in Karaka and smill round, both tha varisties under
study  After full opening the flower remaintin an open condition foc about
two days ull ft drops or sheds ts accemory

organs.
Frowat addrem  Awtt, Hortlcaltoris, Tacharge Natloo! Hovtorkum, Clrel Hoor
Meert, U P Indba.
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Date of
Olmerea-

31062
8-10-62
181062
11 1552
11 10-62
13 1062
1063
131067
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To determune the thme of anthent, the uniform branches wers tagged and
the number of flowers which opened between 4 a m. t09a m dnd 112 2
to 4 p m was recorded at hourly intervals in the vapetes Kankn and Small
round respectively  The opened fowers were remaved alter every oboservabon
to avord confunan ta counting  The data regarding anthess fn haraka are
presented in Tabk 1 and bt for Small round in Table 2

OmERy 4TINS
TapsLe |
Towe of spening of focoers in ranely haroka
Pererotaee of Boncrt opened 1 howwn | Nooar | Temperatare P
4-3 l 6 67 78 fn ":.,.f" Aaxk- | Biok-
A ot Aal TAde | AL | Ao Fdet | mon | e
32 Mmoo - m %l e
38 ™4 7a 1356 w03 @7
as 6 134 W3 @3
87 ®Wd» 118 w D 811
75 ™Ml (84 1t e e
1o w8 181 120 834 w9
86 T4 130 a4 B
w1 a3 16 m st @3
Tamc 2

Tiew [ peusng of Arweers wn vendy Sell round

Percentig of fomets opewcd 1t bown

xo.nlnu
ASLY AN
57
136
ne
- us
- 124
1za
ne
s
| 97
-1 14
23

froL xat

113 -2 23 recor- | Maxd | Miafe
PAL ) orALDoRst a3 mxm | mow
(A3 Be 38 01 @y
[ 19 L] %01 (>3]
ne 12 @ ne @3
[ i — & 3] 83
a2 1% 4 a ”E a6
06 63 L] Bo 69
ns is6 H =48 63
75 170 54 .- R} a3
ne 47 - % s e
H3 wi 1y oo s
33 16 - o8 B8l @€

thre

wmddity

-

»

21

Total
vo. of | Tempreatore £ {R ujys
Gowers y

k3

41

11
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1t Is clear from the Table § that maximom number of flgwers opened
between 6¢0 7 &.m in Karakz They bhegan to open from 3 a m. and
contmmuad till 8 w.ra. Whik in Small round anthesis starts at 11 2 m and
continued 112 p m (Table2) The roke of temperature on the anthesis of
Earaka and Small round & abo clear from Table 1 and 2 rapectinely The
percentage of Aowers anthals is also Incroased with the Increawe in tempera-
tare

Dk {8) Afds of Dok Tha tramvenso sectlons of the anthens
showed that thero aro two layer of pollen sac walls, At places where there
is coly one layer of celly, the endotheciom ruptures from baso towards top
probably due to tha affect of humidity and heat ar laternal presare of polien
graing,

Thom (7) stated that pollen dehiscenco ke place duning the fint
day of flower opening  The obwervations showed that omally (ha anthery
begin to dehisce soon after the petals open but dehiscence may begin esen
befora the anthars emerge from thefr shentha, It was abo noted that the
length of flaments varded from 03 to 06 cme,* $0-097 At the tme of

anthesis anthers sre while in colour and two hours after the dehiscence they
withered.

(b) Tiswaf Debloerwes 1t was observed that anthers generally dehisced
after anthess  This wae confirmed by the following observation

‘The flower buds were  collected an hour beforo anthesis  The rtigmay
of flower buds ware stalned  with Lactophenol and examined under the
micromope for the prevence of pallen gralns on it

Pollen studiss [ 1 (a) Gonrral appoarance snd phape of the pallen—Pollen
grains appearod as a fine whithh powdery mas, when sean with the naked
eye. They remained In the anthers unlem thoy wers dastarbed  They were
stalned in methyl green glycerine felly (8)

Tbepnﬂmgn!mmmuﬂ}yof\mzfmm:hcmdn-bnguhrindupe,
but soma of them apy T 3 from one side, shrivelled
and tvnted. chmu' the normal polien grain iooks almost trangular
{Fig 1) The axine is fairly thick, tramsparont except for very alight irregular
ridges. Noemal pollen grains are provided with threo deep sutores In exine
which extended its eatire length. The onginal shupe of pollen was retalned
when it was stammed with anilir-ol]l Geatian Violet. Exch pollen was prewvided

with three germpores.

(b} Pellrs 1 s i difforest med e—Pollrn tizc, in thewe two varictiar did
Dot vary groatly within the same medium.  Obwrvntlons on the sizc were
taken In, different media. The averago nze of 93 polien graing was mea ared
dareg the peak perind of Aowering anlhs presented n Tabie 3

AL (tusdard Lrror)
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Tanr 3

Stee af pollen grans 1x diferent moda

Aniline fethyl green
Varieties Genu:n-ﬂ with s ﬁhﬂ W e

Vicket Glyeerine fﬂ? O]
{n) =) {

Soull Round 70 %5 2579 ne
Rania % 5% 77 42 26 51 © 17

(¢) Pulla Vil tr—Tho wviabillty of pollen grains was stadied in
acctacarmine aod on stigmas of different ages. Decply atained polien grains
with full cytoplamn were taken as viable  while shrivelled and un-stained
pollen were counted ax noa-viable  They were counted in 40 random felds
o the alidey ond the data are presented in Tabls 4

Tamx 4
Pallen Viabilsiy 1x diffcrent parict o3
Total nom-

v rietios ber of Nusmber of Wumber of Percentage
palten rlable pollen smymble of viabic
wudied polien,

Sautt Round 142 05 06 Lig

Karaka 1161 s | 164 %

T om the Table 4 1 sclear that 81 98 % and 859G polkn gram are
vuable in Smalt Round and haraka respectndly

(4 Arnfetal perwnmst ox of pellen rains—Pollen grains are moneiphonow
The germunation of pollen was studied n dufferens concentrations of sucrowe
wlutrons and the results are goven in Table §

Taser 3
Germviation [ pollen grasns 1a sucres selution
Germination per o a scrose solathons of
Yanety
H w 3% ' pilg »% B
Sl Round 1 [ {2378 13586 {5136 (BIGB {3143
Karaka 1255 1632 {2440 {3816 {5143 (D118 [

About 163 s 210 pallen gralng weve examined I each cootentration.
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Pollex stadies 1 () Beceptinily of rispon—The stgma was considered to
be receptive when  t appesred thiny and non-ceceptive when it looked doll m
tolour Controiled pollmaton wos done on flowers which were cmasculated
elght hours before anthesls to 16 houry afler anthaals and bagped. Further
hand pollination was not done because the stigmas sixrted drying after 16
hours of sntheafs, 35 flowens were polimated nnder each treatment  Utmost
care was taken in »fl the operations selection of fSower buds, emasculation,
pollination bagmng and labelling ete.

The stigmas of cmaxculsted flowess  were pollinated with pollen from
freshly dehisced anthers  Out of the bagyed and polhinated Sowes s few
stigmas wero randomly taken and stodied under the m»crmmpc afier necumry
masceration trextment  To d ine the p ag pollen germt
on stigma, they were fixed at variowt hﬂcn-ah after bzmd pollination ¢
B 18 24 52 snd 40 hours.

The stigmas, for examlnation of pollen taube g owth, wers fixed in
xcetic mlochol (1 3) for 10 minutes, They were then preserved In 70%
sleohal In order to prevent hardening until they could be examined. The
following process was adopted for staming and masceration  The styles pro-
vicotly fixed in aceto-aleobs! (1 5) were stalned with lactophenal after
roacerathon (3)

{b) Darativn of Recaptimty of sti pma——Fox receptivity the stigmas were can
mined with the help of hand lens (X 10) Tty as observed that it becomes
somewhat receptive four hours peior to anthesis xnd meintains its receptivity
upto 12 hours after the anthesw.  Afier this period, the stgmas became dull,
greenish white and the styles begun to dry up and eventually the flowers
dropped off if fertlilzation had not taken place. This war confirmed by the
stody of coatralled polimation of emasculated flowers. Results are sumamacised
in Tabk 6,

Tawx 8

Receptrmty of of gma u diferret panetier

c——— _
Before antnese A Ader anthen
anthesls
Variticy Bhows | 4o 4 boors | Bhours | 12 leocrs | 16 hoors
b ,b {b b (b b b
Bnall Reand 501 OfWOjATIMIMI WIS |lc| 0] 31O
Kareka 01 ofspistis0lsisei4;n]11}0 tise] o

maamaber ol Aowers pollmted
b wPrreentagy of from e
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(£} Geominatson of pollen o3 the stigmalsc smyfase—Tn ocder to find ont the
correlation between the receptivity of rigma and the extent of Pollen gormb
nation and tabe growth on stigmetic mrfasce controlled pollmation of emas
culated Bowers budy s as carned out m the hamka vanety atdifferent stigmatal
ager. Then pollinated flowers wwore taken every thne at the different mtereah
i ¢ 4 812 and {6 hours afier polisation neach case  The stigmms were

ed far pollen ger fon as per method described above {3) The
obwkervations are prosentad i Table 7

Tanrz 7
FPellen germimatsen an shpma it rarscly Karsta

x:ww.{mw Brigmatat Reeeptivity
{qu%h%;fuh ‘4 s 12 16
e o [ | b et g | Ry
AREERERKECR
v | B houn betoce | 8 0f o o sl o of 8 f 3. ° [
2§ 4 bowrs before :!ao4qosszs: 1 ir 1
S | At antbeis 41 siop 6ot n » %I
4 |4 bemsatier 1 2] 3 4 1} 4] 4] 2 i 3828
3 | 8hours alter 1101‘\&300&: 32 4 123
& | 12 bowrs after cro]:JInaooas 14 i 3£
T L6 bowrs afier s‘oio'tnosoono p*4 4 °

A perinal of the tble indweates that the atipma had macioum receplivity
at the ume of mnthan bat it decreated afler the opentng of the flower At
the time of anthens the polien gesmination was 78 13 per cent while 4 hourt
prio. to and 4 houry after anthesis it wax 53 13 and 56 23 per cent respect
svely

Dacmstoy

Investigation on bl g period, anthesh  ded xod other 2
pects of foral biology of yujube were conducted and many interesting findings
hare been obtx aed which would offer information of kmportante 1o 2 breeder
snd alio to the practical bortscalturng 3o 88 to mody the cultaral operations
to get maxgman yield  In the present stodles, #t was observed Wt rnthesis
m Raraka vanety started a5l in the moming and maximum pereentage of
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Gowers opened between 6. m. t0 7 2 m. Howover In snall round varlety
maximmm percentage of flowers openrd between 12 noon to 1 pom. The
Interesting thing b the non-coincidence of anthesls in theie two varieties,
Similar findings have been reported by Sen o o (6) m mango (Afanpifers
ondicx L.}

Dehiscence was found to be a continuows process in both the varlcties
1t required two to four houns o complete. As stxtex] above, anthens toms
vas different In these varicties snd It was affected by the tempersture. It
was obeerved that time of dehiscence also varied with the vanety and 1,
perhaps, Indirectly affocted by the temperature and humidity

The pollen shape, sirn and viability were found to be more or Jess the
same In both the vareties, The suze of polien grains was found to vary from
2579 to 50 58» in different media.  Btndws on polien viability revealed that
#t was higher (8398 por ccut) in Karaka vanicty than Smxll rousd (8188
peveent)  Artificsl pollen g ; ted that germination
was found fn 30 per cent sucowe solutiba  Prasaad (2 3) alwo reported the
maxigum pollen germination and tube growth m 30 per cent sucrose medium.
However Addicot (1) reporty that polien germunston sad tobs growth are
(wo different procemes winch depend upon the phydologueal conditions of the
pollen grain st the thme of testmg

Studles oa recoptivity of stigma 1 Jujube lead to the conclution that it
bat mapmum receptivity at the time of wnthels and it continues to be re
coptive even after 12 hours of opening of the flower

Smotany

i Detadled floral biologleal stodior were conducted in two jujube
varieties namely Karaka snd Small Round in the year 1962,

2. Time of sathess varled in both  the vancties and the snthess fu
completed in & very short time.  Temperature had an inflaence oa
the tuno and Intensity of snthesls.

3 Dehiscence takes place from xanthals to 4 hours after openlng of the
floveer

4 In the two vanetes studied, the pollen graum were almont simils 1
shape however the size of ths pollen graas In aniline ol Genunn
violet was 3036 0+ 012 in Feraka and 29 70 u £0-16 1 Small
Round variety Pollen gruns of both the wvarisbies were h ghly
viable.

5 Afaximom artificisl pollen germination v ay recorded in 30 per cent
werme solution

$ Stlgms becomes receptive four hours priod 1o antheys and rocepth-
vity remained at peak at the time of anthesu  and contnued upto
12 housy afier antheaa



4 AGRA UNIVERSITY JOURNAL OF RESEARCH {hal X1

(€) Germinalion of pollen an the stigmatic sgfecs—In ovder to find eut the
correlation between the receptiviy of stigma and the extent of Pollen germb
nation and tbe growth on stigmatw wmrface, eontrolied pollnation of cmas
culated flowers budt was carried outn the haraka varety at different stigmatal
2ges.  Then polimated flowers wera taken every tume at the different intervals
1 ¢4 8 12 and 16 howss afer polination o cach care  Tho stigmas wore

d for polien son as per method deseribed sbove (3) The
observations are peesented i Taoble 7

Tames 7

PHics prmimation an stigma ix carwty Keraka

Swmr:uaed-nam Sugmatal Receptinly
%.SQ‘QE%::: » s lu 16
s o o | b T g | By
JEREREEERERR
3 { B bouss before | & O O o &l o o 8f & O o 0 ]
2 | A o before | 51 3 0F 4§ af ol o] ol 2] o o] o 52 1 3313
3 | Avandben siepo ol ooy b4 -] ™
4 { 4 owrs alter ﬂii:}izso|440 32 " %15
3 | Sheurvattr \zc'gisotoq 2 k<3 + 125
& 1 (2 hoary pfter a‘oa! 1 o & of o 8f & of sz t 318
Y |16 hoars after llntb‘ 00809 [ » ° ¢
“\ of polikn
bwTalr grrxsartion of polen

\ permal of the table mAxates that the stigma had masimwm receptivity
at the tiree of anthes but {8 decreaed after the opening of the flower At
the tome of anthens, the pollen tnation was 78 13 per vent while 4 hours
prror to and 4 hours after sathens it was 33 335 aod 50 25 por cent respect
irely

Dacussto

Invettigation oo blovommg period  anthoris, dehucence and other a3~
pects of floral biology of ) Gube were conducted and many interesting findiogy
kave been obtamrd whick would offer infocmation of importance 1o » breeder
and sho to the practs a} honicoltorist so a1 tamod Iy the coltuesl operations
to get maximum yreld  In the prosent studies, it was olserved that anthesls
m Raraka variety started early 1 the motamf and maxinion percentage of
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fowens opened between 6&.m. to 7 a. m. However m small round variety
maximom percentage of fowers opened betwern 121n0on to [ p.m. The
interesting thing is the nog-colncldence of anthesls 1n theo two varicties,
Similer findings have been reported by Sen ¢ of (6) I mango (Afangifers
wdica 1)

Dehiscence was found to be & continuous procens in both the varicties,
It required two to four hours to complete.  As stated above, anthesls time
was different 1n these varicties and It was affected by the temperature. It
was observed that time of dehbeence also warfed with the vanety and i3,
porhapy, idirectly affected by the temperatore and humidity

Tho pollen shape, size and viability were found to be more or less the
same In both the varicties. The size of pollen grains was found to vary from
2579 to 30-56 In differcat media.  Studles on polien viability rovesled that
it was higher (8396 por cent) in Karaka variety than Small reund (8198
pereent)  Artificdal pollen gormination revealed that maximum germination
was found in 80 per cent sucrmse solutlos. Pramad (23) also reported the
maximom pollen germination and tube growth 1o 30 per cent rucrosc medhm
However Addicot (1) reports that pollen germmation and tube growth are
two diffarent processes which depend upon the physiological conditions of the
pollen grain at the time of testng

Studies on receptivity of stigma In fujube lead to the conclumon that It
bas maxmum receptlvity at the time of anthesls and It contlnues to be ro-
coptive even after 12 hours of opeming of the flower

Suuany

1 Detailed floral biologkeal studies were conducted In two jyube
varietics namely Karaka and 8mall Roumd fn the year 1962,

2. Time of anthesh vaned m both the vancties and the anthah s
completed in & very short time. Temperature had an influence on
the tune and 1ntennty of snthesls.

3  Dehixcence takes place from anthesls to 4 hours after openlng of the

4 In the two varcties studied, the pollen grains were almost similar in
shape, however tho size of the pollen gralns In anflme oll Gentlan
violet wax 358 #+ 012 in haraka and 29 70 x 20716 {n Small
Round varicty Pollen grans of both tho varietics wero highly
visble.

s \hxlmmnml&wlponmgumm-donmmcardad i 30 per cent

6. Stlgma b’::oma receptive four houns p loc 10 anthesis and receptl-
vity remained at peak at the time of antbesis and contlnued uplo
12 hours after anthen.
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(c) Gamimeiiom of polirn an the shigmanc surface—In order to find out the
cotrelation between the receptwvity of stigma and the extent of Tollen germl
nation and tabe growth on stygmatie wmrface controlled polination of emss
culated Bowers buds\ s carried out in the Karaka vanety atdifferent stypnatal
ages. Thes pollinated Qowers were taken cvery time at the different intervall
i 48 12and 16 hours afler pollination m each case.  The stygmas wore
examuned for pollen germmation 03 per method doscribed above {5} The
olnervations are presentad in Table 7

Tanzz 7
Pallen permisatun on stigms ix variely Keraka

mmmwm Stigmaal Receptivity
%S%u;a*bha s 12 16
anthais {hours fhoan | bous | houn | Total with | Receptivi
i b | g
-{hrlh ﬁb:;hr
¥ ] 8 howern befoce | 81 01 07 8] OF 0f 8} sdo] ] 0 0
2 fAboursbeiore 8 8 05 4l 4] of o} 8l 2} 3} 8 o n 17 5113
3 | Arantheds H UGSy on o n k- ” 1y
4 | Atourtaf or HRIE R R Rt LN 1 5 13
5 | $heunaler 7197:;1 o 1o 2 * s
& |12 boarafier 100710150 8 o1 o n 1 313
7} 16 houn fter .)°i° 00‘5'0 800 2 ¢ L4

A= prrodastion of pelles
beTalr grrmusation of pollen
cmGood genmbation of polien

A peruaat of the 1able indieates that the stigma had macumm receptivisy
at t e wme of antbesss but §t derreased afier the opening of the flower At
the time of anthests the polien permination was 78 13 per cent whils 4 hoan
poo. to and 4 hours afller antbesls it was 3313 and 56 25 per cent sespect
wely

Dncrsvox

Tnvertis on bl fng period " 1 ohi and other a5
pees of floeal bnalogy of 3 jube were conducted sad many jatentsting findingy
have been obta ned which would offer snformation of importance to & breeder
and abo to the practical bosticultorst 50 as o mod {y the enltural operations
to get mazimmn yicld  In the praseat studies, it was observed that antheds
i Karaka vanty surted early n the moming and smavhmum percentage of
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ANOTHER METHOD FOR THE DETERMINATION OF POTASSTUM
DICHROMATE AND POTASSIUM PERMANGANATE
IN A MIXTURE

Kaut Paasap Gurra
Chemxcal Laborsteries St Fokm 5 College dgre.

Vabh and Prasad' have found that the amounts of KAfnO; and
K(r,Oy can be accurately dotermined tn & mixture of the two by the fllow
Ing volmnetrle mothod —

At fint a known volume of the mixtore i thtrated agaimt a standard
solution of ferrom ! Iph oung p o ferncy 21 an
external indicator  Then & second lot of the same olume of the mixture,
mads alkalme by adding a shight excem of solid Na,CQOy, 1 treated with
shight excen of a salution of H,O, until all the permacganate fs precipitated
22 hydrated manganese dloxide and the supernatant salation o dutinetly
yollow Tho precipitate is then filtered off and washed on the flter paper
w th warm water the collected filtrate iy bolled to remove the cxcen of
H,0 cooled acdified with diluts H,S0, and titated sgunst the same
solutson of ferrous ammontum  sulphate.

1d,

-

The valees found in two thrations are wsed to calealate the amounts of
EMnO, and K,Qr,0y in the given mixture. They bave also found that the
accuracy of the metbod i not affectad by the change of the proportion of
EMnO, and K,Gr Oy 1n the mixture.

‘The anthor has employed & modified meibod for thus determination by
svosding tha nee of the external Indicator The amounts of tomml KAf O
and K,Cr Oy and of K,Qr,O, alone, obtained by tha metbod of scparation
wed by Vahh and Prasad, in a given volume of th muxture of the two were
determined a2 follows —

25 ml of the mixture or the solutlon obtalned  after the sep of
KMnO from the same volumo, were added to & ruxture contlnmg 5 ml
of §7% solutlon of KI and 25 mL of 10% solution of N\HCO 1n 100 ml of
QO free dutilled water to which 6 ml of concentrated HC or its equivalne
of H 30, wera slowly added  with geatla roeation of th  contalner Th
Iiberated lodine was titrated against the standard solution of Na, 8,0, the and
pomt bemg Indieated by starch

solutlons were used In the Invertgation (1) KMaO —0 1 N
@ {.‘"g'?."f,u 100185 N (3) KI—50%, (4 NaHCO —10% (5) Na,$ O —
NptL e, (6) CO free water (7) Na,COr—40N () H,0 —peady 40 N
(%) ACL ted. All solutions were prepared from A. R. chemicaks in
dbiflled water An approxumte solution of (3) was mado and after




5 AGRA UNIVERSITY JOURNAL OF RESTARCH vl St

keeping it over-night itx correct sirength swas determined by ttmtos
againat 0 1 N QuSO, Serengihs of {1) and {2) were detennined by thratmg
agasmst (3) and of {8) by titratmg againat (1)

The renils obtained with mistares contaming different proportions o
R\n0, ard K,Cr,0, ate given in the following 1alde

TAxLE
ol of KyCry Oy In moxtors 2 20 15 10 3 ]
@l of KAf2O; In mxtere 4 ] 10 13 0 3
Sax* of KyCryOy ia mixtore 100 80 [ 40 n [
ml of Na 80y for mlxtire (Found) HI0 $H1 6 5@ MHE H®

R of Nay%,0) lor mlxtce 310 S108 5106 3O 5407 HW
{rxpected)

.L-r\a,s,o.hx,c:,olmbg 5410 4380 323 7w 08 0
(

nlum-.s.o,raa,o{o,..h.; 3510 433 346 N6 108 o
expecaes

Ttwi be seen from the ahove willc that the method adopted In this
savestigation leads to accurate determ nation of the amounts of h-MnO, and
h,Cr,O n a miviure contalnlng the two substances In any propu-t}ou without
hamg 1o ute rn eviernal Indicater

Intead of the external indicator  diphyneylamine can be wed a1 the
nterna} nd cator i’V ash and Prasad s method, bat the accuracy of otimations
may not be lnph as the change of colour at the end polnt from bluc to green
may not Lesharply nouced by an wprcined worker

T am grateful to Dr Mata Prasad, D <, T R I C,F N L, foc
suggen og the problemand ta D P 1 ltyerah P Do AR 1 Q, forguning
Tacslithes for doing this work,

Rerearscx

I Vshh & Prasd, ey, March 1333 148



INFLUENGE OF STEM-GALL DISEASE ON FRUIT
QUALITY IN CORIANDER

J 8 Gurra
Betexy Depariment Agra College Apre

IrrsonuoTioN

Corlander seeds (fimuts) are extemnvely wed as condiment 1 the pre
p-nuauoramypowdcr picklmg rpxu, susages and seasoangs.  They
ddered 23 ¢ refngerant sod dicuretie, but

fu:md frusts become hypcmophicd due to sttack of Pretemroer macrssperss Ung
snd sppear to lose all ruch properies. In the present study an investigation

was undertaken (o amem 1 what respects the quabty of the seeds detenoeste
by the infection.

Mernop Asp Marrmarn

Healthy and dieased (fully hypertrophued) seeds were collected from
healthy snd mfected plants at matunty snd were snabysed in triplicates, for
therr chemical compomtion following the comventional AQAC. methods
(Wright 1938) The follwing contituents were studied () mosture
(if) fat () prowan (iv) carbohydrates {v) fibee (vi) muneral matter In
addition 10 above analysn  {ractiony of carbohydrates ( educing and invert
sugans) and protan (total mitrogen snd  proteln mitrogen) were sstimated in
duplicater.  Sugars (\'ududng unrl wmvert) and fractioms of mutrogen were
analysed  olorimetrically the methods b'y Snell and Sacll

(1933) wiih the help of Photosp :

P

Reavrre
(hemweal analyshy of secdh, discased and healthy w given i Table 1
Tamx 1
(Alrem [ 3 cohing )
% Valnex
coosuterwts
Healthy wads Dbscxsed sercs
Mokture 109 N4
Proirin 132 ne
Ft 63 16
Garbobydeasm L] s
Fitxe EIR ) ©s

Afiorral patter (ath) £

10
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From the data hited above, it i evident that the quality of the docased

seeds Is advernsely aflected. Protemy  fats and total carbohydrates decrexw
while fibre matter micreases and so alwo  the mmeral matter  The mosture

content also meresses, thongh very stightly

F of earbohyd ase rep d inTable 2
Tarce 2
Swpar constigeonts of kealihy and disensed soode (fruits) of corsender
(Afeen of 2 valnes)
Seeds Bugpr
Reducing ‘ Trvert
Iealiby 234 0 6%
Drenwed Trace ‘ o0

¥n the docasedt weeds the amount of reducing sugars  decrease o the
winimum a¥ they are presens in tracet only  Invert sugars, on the other hand

a ¢ alnent completcly
Fractions of nitrogen are gl n in Tal ke 3

Taste 3
Netrogen coust feendt [ healthy and dusetsed froot [ conander
{Uean [ 2 calres)
N troges
Tetal ? Protein-y
Fleabhy +2 %
Ducawd s o

Fra tiony of mtrogen ako indscate that Tetab\ and Protein ™\ are
depressed 1n the diueased seedy,

Docussoy

Befoce attending the discusston of the reuln 1t would be worthwhile to
compare the rewlis of the peesent study on the chemical compoution of core
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ander frmb obtained from the healthy fruits with the snalysh grven by that
of Afyer

Nacor of worker ]llobnn'ﬂhv l Ak l Fe )M]hﬁ
®e
ne

Present data
Atyer (1881)

109
1z

3 s
ne

64
44

163
161

132
141

The results of the present study agree fairly with those reported by Alyer
‘The mall varlatioos can be attributed to the vanety of coriander under study
and ako to the condition of growth.

Now reverting to the comparison between healthy and diseased fruits,
repeasented graphucally in Fig 1 it is elear from the results that the doeased
seeds doteriorate campletely 50 far a3 their we a3 condiment 1 concerned.
Depletlon o the amount of fats, protems, and carbohydrates 13 well marked.
Howeyer an mecrease 11 noted in fibre and abo m mmeral matter to a coo-
ndmable extent. This increase in fibre and ash (mineral matter) seems
nnln}yductnchhmydcuporelbeaulethcthmeo{thedmndﬁumdonol
shew any fibeous thickening wh - Ied by a study of the patho-
loglcal anatomy (Gupta, 1962) Examination of fractions of sugars and nitro-
gen (Fig 2) reveals a great decrease m reducing sugarns while invert sugan
aro letcly absent. Chr phlc analyms of the descased fruits by
Gupta & Gupta (1962) exhibited the presence of glucose alone, while fructose,
raflinoee and scrose present in healthy  seeds were deplected  completely
Sim{lar reduction m proteln-N and TotabN n  albo scen in diseased seeds.
The prasence of millions of chlamydospares of the pathogen in the dueased
sceds (fnts) may not exhiblt a troe picture of the changes occurred therein,
yet it = evident that the infected sceds are adversely affected. The dizeased
sceds lose thewr characteristic sorell and cannot be nsed as condiment.

ACKROWIXDOEMENT
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STUDIES ON THE ECOLQGY AND POPULATION PATTERN
OF OECOPHYLLA SMARAGDINA FABR (FORMICIDAE
HYMENOPTERA) DURING SPRING IN HARDWAR®

Q. 8, Gurra
Heed of the Zoolegy Departmet, Collige of Scsonce Gurubrl Kenpri
Hardwar and Huwrary Ranarck Schwinr  Schasl of Entemalogy
St Fakx  Collsg Aps

Inrtrovuores

Oecaphplls swarapdme Fabr the notocious xod wiclows "Red Ant™ of
Indin inhabity trees and  mskes 8 pext of feaves theroby cxsong extimave
dxmage to foliags. Rothney (1889) Alten {1889 and 1890} Wroughton
1693-9{} snd Green (1900) have desceibed the haluts of ths ant. Green
{1900} has further repocted on the utilhstion laryme Ly the sdults in the

fon ofpests. Hi {1928} while dealmg with the habits has
ducurwed in somn detafls the peocom of pewt comtrwction. He has abo
ecxsmined  the mucroscopical stroctare of the oot fonming materal the ik,
Way (1954) and Vanderplank (1960) have studwed the nonomuica and ecologe
of an aibed specikn of Guemplpils m Zanaibar  The ecocomss smportance of
this ant has beea emphsssed by Auken (1889) Bmgham (1303) Geoff and
Howard (1924) Morloy (195%) Way (195%) and Vanderplank (1960
Ecology and pattern of nest population  of such an economically important
ant, wader the climstic conditions of India have bowever not been studied.
In this psper ar¢ mmnarsed the results of stzdis oo the toology and the
population structnre of Jsplpila savtr pling carried out st Qurukol Rangn
Hardwar U F m the moathy of March, Apeil mod May 1962

Groguarmoat BrruaTion anp Criare Cosnrrzoss of Hastwax

Hardwar it sitoated within th sbtropieal eion Lat. 29 58 N, Long
7813 B at an sltitode of 963 fect above mesn sow vel and staods o
the right bank of the river Gangs at  the faot of the Sswalk o the fuot
hilh of Hrmalaya,  Winters avo rather extren but suminess relstively moda
tate. Actual weather dats rerorded st Roockee, Lat 20-51 N, Laag 7759
E. at an alutude of 837 feot sbove menn sex level, sbout 16 miles south.
vt of Hardwar  would roughly represent the conditiony at this place. The
data coliocted during 1581 & sy follows —

Aversge maximum tanpersture 43 e
Aversge minmuwn temperature s
Aversge ranfall P

Contottion o 101 foo @ Bchood of Eatocaclegy $ Jobae -
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Descrrrrion or LocALiry AND STATION

Tho observations were recorded on alternate days from March 1962
cowards till sbout the third week of May 1962 at varions sposs and oo
nests situated on a number of treer n the campus of Gurulul Kangri two
mules to the soathwest of Hardwar rabway statron

Oocumerncz or NESTS

Oecophyplla nests in the Jocality under observation were found oa a vadety
of trees ¢z Alangifere medica  the mango Termiaslia apwms, the arjunaj
Pexgende glabra, the karanja  Putrasywe rachurghiy, the Jiapota and Exgari
Jembslans the jamun, The height of the nests from the ground varies from
2 metres to 20 metres. Invariably the nests arc situated on the cxpased,
windy southeast faces of the trees where maxmmum solar radiation b avaflable.
This preference for high temperature has also Leen observed by Allec and
others (1949) In -arrous specres of ants and termiter. Vay (1934) has pomted
out that Orcophylla lemginods Lat.in Zanxibar builds its nests on smny but
sheltered nide of the t.ces where wind may not olstruct the nest building
actrvitics.  Vanderplank  (1960) hLas however remarked that in the case of
Oecoplylla longinoda it by sun and pot the wind that matters. The observations
under the present nvestigations corroborate the find ngs of Vanderplank.

Dy Activity

Observations recorded at d fferent hours of the day and night during the
months under observation exhib ¢ no definite pattern of actinty  In Aarch
the ants are cxceed ngly active during the hours of sunthine while in
Apn! and \ay the mid-day actvity on the other band, is at ity minimum.
During Apnil and May the activity s stepped up at dusk which continues
threughout the night and shows a marked decline after about §a.m. It
fs clear from the above description that the diel activity s not controlied
merely by the sunshine but other abiotic ecological factors like temperature
and humidity also have a well pronounced effect.

TEMPERATURE AND ACTIVITY
Olservations recorded wn relation to temperature reveal that the perfod
of act vity Is confined to the temperature lmits from 13°C to 35°C. Below
15 C the Jow temperature retards their normal activity and o rise above 33 G
adverely effects their movements,

Taste |
Statemeat abn'ng ke un‘f od (°C) durng
)n?ql My 1962 Alllcr&nr
Month i Mialmum 1 laziown
March 100 310
Apel 1o 10

Mav 0 “H0
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In March when the night temperature goes below [3.9°C  the ants
are inactive throughout tho night. On the other hand, mud-~day temperatures
dnring April and May rise beyond 33°C resulting in ctardatwa of activity
during most of the hours of sunshine. The favourable range of tempersture
i ¢ between 15 0 and 35°C durfog  Apeil and Aduy is available durng the
night, 1 the exrly hours of the moming and 1n late evenings. Therefoce, during
these manthy the anty are inactive during most of the day time when the
lugh temperature b unfavonrable. It is worth-while to polnt oat here that
high temperatures need not necemarily dnve ths ants to their pests but
thay may seek shelter in any shaddy spot cutside the nast,

RAINFALL AND Actrviry

During these three months rain or clouds have not shovn any marked effect
upon the activity except when they have been caumative agents I beinging
about a very appreciable fall In temperatare. It was oaly very rarely
that heavy ralms which camed the temperature to fall down below 15°C,
drove the ants to thelr nests. W'th a rise of temperature to about 17°Q
even oo clondy and rainy days, ants could be scen active both on the
groand ay well an on the tree trumks,

Worp Axp AoTvITY

Observations recorded show that changes inwind velocity during thee
three months have no fll effect upon the activity of the ants. Dunng the
comstruction of the nests however the increased wind velocity does show a
marked infloence on the construction activities.  The fierce wind scattens the
material of the nest coastruction In consequence of which tho unts abandoa
that material and retire. ITmmedlatcly sfter the restoration of calm they
return to thelr comtruchon work.

Raxoe AnD DmroTion or MoviumiTs

Oxcophpila cxhibits w marked preference for eastern and
scathern directlons m  the chaace of their territory of movement.  There in
& well proncunced negatiye reaction towards the pocthern and western side
of the nest besrlng tree. At no time during the day an ant could be
obecrved moving to the northern and western sides of the tree.

During March and April the ants explore a wider termitory upto about
30 metres fiom the tree tnumk, while in May the range of exploration s
reduced to about 13metra. The reduction in the range of activity secems
to be the reqult of the avaulabillty of insect food nemrer athand during the hot
month of May when the treet bear freth follage and inflorescence that attract
various kinds of Insects fed upon by ants.  In addltion, the higher temperat
ure s also respomsible for restricting the rone of actlvity
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Frzomeo Farsrmy

Aitken (1839) Wroughton (1893-04) and Hingston (1923) whike des
cribimg the predatory and carnworous habits of this ant have mentioned that
the sntycan atiack and  devour mmsectr, bigger reptiks and mammak. The
anthor has seen dexd  Comp (Formicidae  H: 3 soldiers and
workers being driven by Oeorphylls worken towards thelrnests Experimen
tallv Ining Camprmetns and Dysdercns eugulains (Pyrrhocoridae Heteropien)
indiwidusls were strown dn the territory of Orsphylle which srese fnstant

1 d snd r d by the workers of the latter to ther nait
Besides, the honey dev secreted by aphids and Membracld buga (cow bugs)
s extensively utiloed.

Nyt POPULATION

The dats reproduced  below gives an lden about the population
structuro of the two nests collected in March and Apeil respectively  The
oests after having been taken off from the trees were placed in glan Jars and
chloroformed  The volume of the March nest was calculated mathematlcally
ss its shape wos somewhat conical  but that of the Aprnl next was estimated
by sand dusplacement method beeause of its irregular shape  Population
numbers have been estimated by & rect coumts,

Tamx 2
Statement 1howing collect o data and slher ccelegical condilioms [ the nests [
Orcoplylln smaripding
Sf\ri.ll 3areh: st April west
i Dute of coflertion 11 36 2462
Thoe of callection C4%am 5808
L) Alr Umperasus e E-a o
4 Atorpleric prrmure 9 01 inches 29 00 fonchey
3 Hoelbduy 9 nw
€ Wend Northeas mibd witd Sorthratt mild wind
7 Sy Clesr Cexr
1] T;;(e::- whah . nrmt was Trredealis dcfens Sepifees indic
» md he nent from te 7 earteey 4 mrunt
to Shape [ che grar Conieal Lerrgular
u Woihtof e 20 gram 128 S granns
17 Value of e At 1648 3 e 80 v




.
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Tarmx 3
Staliment showing the population strwetere of the zests of
Owopils smragding
March pest Agxil pext
Sertal
No.
Actual | Porcentage Actm] | Percentage
number nermber
1 Egpe 1630 52 Abeent -
4 TUndifferentiatrd Lervao 4015 12 6 191 56
3 Undifferentiated pupes 4234 1339 1s 142
4 Quoen harves Abwent - m 809
L Queea popes Abgent - 5% 163
.1 Warkers minor 7800 438 434 12 80
7 Workers major 13940 4390 2253 68 24
Tota] populatian 31240 - 3360
of 19 25 - 42 .
Dequity of population
per cc. perec

The data provided m the tables 2 and 3 revesl that though the nosts
were collected in the early hours of the day both in March and Aprl, yet tho
population denuty inside the nest u mach higher m the former case Thus
g;n:l!}y p—mo\mn:idxﬂ'muu-oummbetharmultofnthcrmb—upmnllmd
< in March, which drives all the indrridusls
imidclham:rt. On the other hand the temperature m the early hours of
Apl, ns docused earbier iy agreoable and & Iarge pumber of workess remain
oatiide the nest In persult of ther dutles. Further it has been pointed ouat that
in April though the activity & rednced at mid-day the enty do not retira to
thelr nest but take thelter under any nearby shady nitoation. Thus th abience
of such large mumbers of indrvidnals from the nest seem to be at the back of
reduced population denuty in Apell

From the Figure 1 and Table 3 we find that durmg AMarch the populatin
contaim a considernble proportion of mmature stages & ¢ egg 5.2%, mdiffe
rentiated larvac 12.64% and undifferentiated pupee 13.39% In April all
the eggr have hatched and the pertentage of other immature stagen has also
been appreclably reduced. Most of these eggs and mmature stages  fter havmg
completed therr development under relatively high temperature in April, have
contributed to the adolt population This incresse in the adult proportion
at the cost of immature stages in Apeil has resulted in & hugher percentago of
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wockers fn this month which represent sbout 80% of the whole nest pogele
tion.  This figure would have further increased had all the worken remamed
imide the nest

Tt Is nterest ng to point out hers, that during April the queen vt
and pupas have also become differentiated and represent sbout 809% and
1.63%, of the total nest population vespectively

Ecoxomo Iuroxrvaxes

Views on the economre fmportance of thi ant have aheays been coalli-
eting and an extensive work would te required before it economie Importance
can correctly be esalumted. According to Wroughton (1893-94) this ant i
definftely harmful to agricultura on account of fts aphid rearing habits. Their
habltation an trees is considered by Altken (1899) ss fnjurious to the fateresty
of birds as the latter find it diffioult to Hee on the sume tree. Morkey (1923
reports the destruction of ody skin of the coffec plant by this sat in Ceylon.
Way (1934) regards the ant » o nultance becavse of ity painfil bites which
hinder harvesting and also becnuse it kils honey beer. Extensive mifestation of
the mango ¢ ces st Gurukul hangri was observed to impart a naked appearan-
et 1o the tress because of the contampiion of the folage in nest baliding

Hungham (1903) hes mentroned that the ant has been ured 03 A condi-
ment o hanara and some other parts of Fadia and throughoit Borma and
Suam. I chief e as p inted oat by Groff and Howard (1924) Motk
(1953) Wav (1934} and \ anderplank (1960) has been Tor the blologieal cont
rol of & number of harmful bugs catapiilart, beetles ete. In the praent
tnveatrrations Oecophils has been olseryed to be predaceous upon the harmfal
Lug Dysderens cingaletas in addivon 1o thes  tending the useful lac fnsect

SoMsary

! A boel account of the ecologieal conditions and the population
strueture of the nest of  Owepdslia smarepding during spring in Hardwar
have been ducumed.

2 It pomted out that the rmange of scunfy of the ant is conflned to
the east and south of the nest.

3 The anty remain active { an 1540 to 35°C, but below and above thee
temperatures they become wmactive and efther retire to thelr nest
or take shelter under any muadable shady spot.

4 Mere approach of Jouds or Ight d lxmle do not adversely effect the
activ 1y of ths ant

+ Chanres in the velocity of wand atso fa71 to effect thesr netivity

6. In Apnl and \fay when the temperature i higher the ants do not
venturt far away f om the r newt
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7 Tho pest popul in March a iderable proportion of
cggr and immature stages therehy redueing the percentage of adults.
By April, however tho lnmature stages and eggs completo their
dovelopment and mevease the adalt proportlon

8 The populaton deanty 1 Apeil 13 coasiderably less than in March
became of the wandering habity of the wocken stimulated by favourable
temperatyres.

9 A notc s alwo added on the economic importance of these ants.
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wworkers in this month which represent about 80% of the whele nest popeti
tion. This figure would have further mncrented had all the worken remained
meide the nest,

Tth interesting to point aut here thut dur ng April the guecn larr
and pupee have alo beeome differentiated and represent about 8.09% ol
1 63% of the total nest population respectively

Eoowoua Duaroxraxes

Views on the etonomic importance of this snt have abways been confli-
cting and an extensive work would be required hefore sty cconomis mmportancs
con correeth, be evaluated, According to Wroughton (1803-01) this ant B
definitely harmful to agriculturs on account of its aphid rearing habits, Ther
habitation on trees 1 conaidered by Aftken (1899) nx njurfous to the interesit
of birds as the latter find jt dsffieult to hve on the same tree. Morley (1925)
reports the destruction of ofly skin of the coffee plant by this ant In Ceylon
Way (1954) regards the antas & mulsance beeawse of Ity puinful bites which
hinder hanesting and sko becawe it kilts } oney bees. Extentive infestation of
the mango trees at Gurukul Kangri was observed to impart & naked appciran-
ee to the trom because of the consumption of the fol age in nest building

Bingham (1903) has mentioned that the ant has beesy wsed as & condh
ment in Kanara and somo other parts of India and throughot Burma snd
Bam Y5 chief use ar p inted ont by Oroff snd Howard (1924) Morkey
1933} War (1934) and Vanderplank {1960) has betn for the biological cont

of of » number of harmful bugs caterpiilary, beetles etc. Jn the present
investizatinas Oscephylls has Leen obscrved to be predaceous upon the harmiul
Yug Dysderows explatis i addition to their tendmg the useful lac fnvect,

Susuary

¥ A lrief mccount of the ecological conditions and the population
structure of the nest of Qe phylls smarapding doring spring in Hardwar
have heen dicumed.

2 It s pomted out that the range of activily of the ant is confined to
the cast and south of the nest

3 The ants remam active from 155C to 3 G, but below and above these
temperatures they become ‘nactive and elther retire to thelr peats
or take shelter under any avalable shady spot.

4 Seve appeoach of clouds of Ight d fzxke do not adversely effect the
actvity of ths ant

4 Changes 0 the veloc tv of wind alto f2il to effect their activity

6. In Apnl and VMav when the temperatare 1t higher the ants do not
senture far away [ om their nest.
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By Aptil, however the immature stages mnd eggs completn thefr
deveiopment and Increase the adult proportion

8. The population demity In Apeil is comidersbly lem than in March
became of the wacdering habrts of the workens stmulated by favourable
temperatures.

9 A note Is alio sdded on tho economic tmportance of thesc ants
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A NOTE ON AN INTEGRAL INVOLVING ULTRASPHERICAL
POLYNOMIALS

8. Q. MrrraL
5 Af Cellsge Chaxdensi, (Afsradebed)

1-0 Miera (1935 36 39) obtained certain rolations between Legendre
Pol fnls and Bepel fi B, N Boso (1944) and § K. Base (1946)
added some Interesting resuzltn. A, Sharma (1930)) generalised some of these
ronle by obtahing certaln theorenn on ultraspherical polynomish, Hero an
fntegral Involving ultraspherical has been obtained

20 Wmm:x!lml‘ctl'm\:lllfurl’x (x)

B (9= (D) TG+% rtml_ i—“" Tyt +A—t
= e - (1—a7) l

which i analogous to Rodrigue s Formnla for P () Obwlomly if Amj it
rednces to Legendre s Polynomial of fint kind.

Throughout the discamlon we shall conslder # to be an integer and
A>—}

31 Theorsm
1 —
j RO R e o Bm B, e

1/' GFA () (o) (om) AT %
ThTey @ @) TEEEED
D N N R
nt1 p+l Bits, Bytx ., pp F% 2042241 _e]

provided m>p41
Proofl

1
R L Y Y Y
- é

! _pp—hd F D) (e (wa) (207
= { ¥} =207 st I NS O g

0
where () = [et7 | Te
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now u::lng the formula
f 7 a-p e TR
o

Y(=1) | @28 [tk D [ (trha+d o)
Al (A [ OFrFI=a) | Urtat22+1)
(A+r+1) >—1 =2 poutive integer and A > —j (Sharma, 1951)
we have
o S VI THFER O [EHFD (-1 (o) (e
r=0 208 X [ma 1) | et D) (B (Baderd
nove xince terms for re 1 {x—1) vanhh, we have
tmyr § OF (PN TGFEFD) | (s R444)
R=0 22X | Tat [TRFT) | Qa4 20+R41)
@y p (el @720
Boeprr  EoyypXxletii
ye | G ) (o) TEFE™
22 TAT8) - (B (m-—ﬂ\_f+A +)1
[-Ga36ts aesies ]
SVE[ERE (o) (amda [OFAFDI()

L R Y SRR, e ¥
muFpgy [a+0 oy 40 (ats) (#+r43
Bitm)e (Bytr) (2x42341) —27]

provided m3 p41
32 Specied case of the theorem
Putting mm2, pe=l and taking e m—p
y=p+{ By=} where u s an integer greater than &, we have

1
Y A T e Pt N X Y
g
o VeI (=) () AT
2 1T TEEEED
.F.[-p+- prtd Rt hbd fn, (ed2hpl) --J]

1
- - —nA—1 22, _..»
whm f R 0= 0= T et TG
[ )



Miy 1961] 8 C.MITTAL m fuicpral osiring Ulsspherioal Pripmonials ®

o e TOTER (=) (i TOFRD (1) @t (0%
2 DB (TG [@FDHD

B —pte phat rH T D G ]

1

“f P:(l-'z'\') amAh ’n-(—’z"——l) 2 ! £ (—p. at+t }J"‘)b
o 22 (1)

o Ve TEFED (i (kD) TOFAED (=D " 2m 27
by A @ (B

Fol —ptn pbabd ebAH e 252 0)

Replackng %“%f)ﬂ 5 (-roe b 00 ) by Py ()
‘We havo

1
§ Pa-m ot oy
[

DR [TE 20l v Pw) ) [EFARD

20 5 [T ) (@FHTD

F{ —rbmabntd adid aif 2ob24l o)

where g (wn integer) >r
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THE EXTERNAL MORPHOLOGY OF ANAX PARTHENOTE
SELYB. (AESHNIDAE, ODONATA}

5.P BaaTaacar awp D N 8ama
Depatment f Zeelogy DSB Gt Collegy Neva Tel.

The morphology of the dragonflies has been worked out very lntle by
the present and earhier workers, The mam emph of the }
has always been on wings and thus a series of papers have been publithed from
tmne to tme. The present paper s an attempt to fill up the lacunso n the
exhtmyg knowledge of mocphology of thed fl Amax parth
7Jun_mdlikndlothnxmccumbodyhdxv—ldblomtothrmlnruu. head,
thorax and abdomen,

Hean

The head n hypagnathous and globular in structure with the ocaptal
cavity behind.  The attachment with the prothorax s In such & way that the
head rotates on two cervical aclerites—the occaprtal condy!

Ths howd stlerlies ood sutres (PL 1 Fig 2 & 3)—A small bat well marked
sclartte, the ocoput, triangular in ahape and of light pale colour is mtuted
between and behind the two compound eyes, covered with mimute bristka.
Posterdoddy the octrput forma the nm of the occlptul cavity On the vertex—
the dorsal portion of cranium 2 narrow Ime scparating the two cyes runs just
from the posterroc extremity to the nearest angle of the ccaput. Due to the
greater developmemt of the eyes the vertex o somewhat puffed forwards and
s covered with many small brintles.

There are three ocelll, two of them are dtuated yust above the place of
ongin of each antenna, the third is the largest having & koob like structure
sntuated 10 the middle of the boundary line between the vertex and the from
which Is pale olvaceous. A ribban like dark band traverses the entire bread-
th of the froos shield. The vertex and frons are sepsrated by s dustioct eps-
stomal sature.  The cotonal suture runming just below the median ocellns to
the mid part of epistomal suture i3 not much prominent but even then t aam
be traced cut. The frons hay become smallee due to the enlargement of the
clypews.

The ctypews (PL 1 Figt 3 & 4) {1 a large sclerite below or fnfront of frons,
The pastclypem is much larger ;1 compared with the anteclypeus. Thers
is a faintly marked longitudinal sutore 1n the middle of post clypeux. The
same type of sature of the clypeus has been  described by Walker 1931

Apa t [rom the bove sclerites, there are two more sclerites cach of them
aresitoated on the Iateral sides of the entlre clypenssclente.  These tyo scheri-
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tes known as anticoxal piece of mandible (term adapted from Snodgras) re-
maun separated from postclypeus reglon by a lme running at the angle of near
about 30°0. The lower part of the area adjacent to the anteclypem &
stroogly angulated.

Compownd es—The head s largely occupled by a parr of well developed
black-blue compound cyes. The size of compound eyes reach  to such a scake
that they reach tmansversally just at the base of the mandibles fram where
they are curved. The cyes are wually divided transvenally In two partt
The upper portion  beanng large hexagooal faccts which are decply stained
as compared with the lower part coosisting of mmaller fecets.

The head appendapes

The Antexnae (Pl 1 Fig 3)—The two antennae are situated on same-
what lateral sides of the vertex which are incondpicuoms and dark black 1n
colour These antennac found in the cnsc of Arex pertAmape are of seinccous
type scarcely provided with hain.  The whole antenna consbsts of seven sex
ments. The scape Is stoutest and somewhat splned on its part just above the
antennal socket. The pedicle which B larger than scape b clothed with
feebly developed Haws and a fow spines.  Rest of flve segments included under

flagellum form the main bulk of the A.uu:nn.l the fiot being lnrgur second
slightly smaller than third ocoe. Ther ones arc approxl cqual
in length  The tip of the dstal scgment i powted like an arrow

enth parts (Plate 2}

The mouth parts of the dragonfly are purely of biting and masticatory
type.  The labram 13 golden yellow 13 sides and lower border belng rounded
and often notched, its puddle grooved by a deep sulucus,

The labpem (Fig 2 MN)—is golden yellow and connsts of a median lobe
and two lateral bober.  The postmentum  which is about four time larger
than the prementum s extended by the development of a pair of mde pleces
the squamace clothed with fine pubiscent. These squamae have been hamo-
logized bn Ess ng (1931} 1o palp gers wh ch bear the two jointed palpl. The
Labal palpr are the organs forming the major part of che bulk of the lateral
foles  The fint segment of the labial palpus known as the lateral lobe pro-
per tenminates into a emall hook I ke structure the end hook. Slightly on
the external Wde of the end hook there 1 a small movable hook—the second
scgment of the palpin No doubt nearly the entire surface of the labmum Iy
clothed w th small hairs but the movable hook has got a bundke of well develo-
ped hars on sty datal part.

The Maxrila 'Trg 1 MN) are hort maswve and somewhat molar
shaped coninting of & cardo st pes, the g lea and lacinia fined to fonn the
mala.  Just on the upper ude of mala there 13 well developed lobe I'ke sl ghtly
cloogated, unpowted palpus whikch o fumished with  fine bestles and hain.
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Gardo 5 1 scnall triangular structure about onc fifth of the stipey.  The stipes
15 an elongated segment bearmg  on its distal extromity mala and palpifer
Mala w abo provided with about five or sx bristles and palpus.

Mandibles (Ftg M)—are situated Just below the labrum, one o each
lateral nide and touching each other m the middle. These mandibles bear
nevoe po'nts which may be toothed on ts dmtal lobes, the outer surface may
be named as moler lobe, though reduced but provided with an wrregular mast
catory surface.  Except the cut edges of the mandibles which are more darker
the rest surface of each mandible 13 smooth and dark brown having & swelling
wn the middle portion.

The Hypopharmyx (Fig H)—b a large tongee like sembmembranons stroc-
ture, the posterior part of ity delicate laming being connected with the men
tum, the npper part bemg stronger and pilose. The upper lamina b more
broader than the Inferior one, clothed with mbricate spunes and fine brastler.

THORAX
(PL3 Flgx. 1 & 9)

The thorax 15 divided into two major parts iz prothorax and ptero-
thorax, the latter formed by the fmlon of the meso and meta thorax,

The Prathorez—Though the prothorax is greatly reduced, but even
then remains a distinct segment consisting of an  anterior collar Like Iobe and
narrow  a middle lobe forming the greater part of the structire and lastly a
pwtenac lobe, Thus Iatter lobe has a semicarcular bocder and i bilobed,
obtme and often armed on t hind boarder with zmall spines easpecially i
femalo more rarcly in the male also & ruff of long stiff hatrs, which mterisce
with a ring of shocter  suff clle Lining the margin of the occipital cavity

The Prosetcm—Provotum i very small plate wnth the anterfor border
directed upwards.  This part which is nearly concealed 1 the  concavity of
the back of the head, it & narrow and dark browm  sclenite. The procpterna
Is sonewhat angulated on its lateral sides and 1 Irght brown m coloar while

tho pr 5 mall clovated arca which Is slightly dark trown In
coloar

The Pressraxm—Prostermum &3 flat and squarish  eclerite, the ante
rior mout portion of which o light brown while s posterior border = dark black
heving a line of mall and mmooth hairs. The anterdor part of the ewster
mun i provided with a presternal suture compruing the prasternum  Smi-
larly another suture on the oppasite part of the custermum comprie, the ster
nellum selerite which is much smaller a3 compared with presternum

Ths Preplexren—Propleuron is greatly rednced lateral sclerite  of the
prothornx osually of light pals coloar This can be hardly differentated into
procplsterna and proephmeron



7 AGRA UNIVERSITY JOURNAL OF RESEARCH [veL X1

The Pterothorax—Pterothorax is usmally robust and quadrilateral and
1f viewed and from the side it appears somewhat Jozenge shaped.

The Mesonetrm—\Iesonotum bears the fint pair of wingy and b divided
into an anterfor notum (alwotum of Snodgrass 1935) and postnoturn. The
entire notum is suturally differentinted into an anterior prescutum A middle
scutum and postenioc one the scutellum  The prescutum 18 scparated from
the middle scutum by a membrane which runs exactly 1n the middle of its trans-
verse ax14 and 1 pushed Into the prescutellum forming an wverted T shaped
structure and diding it nearly into two collar Like lobes.

The shicld shaped scutum 5 well developed the antero-lateral and
postero-lateral udes of which are produced into anterior and posterior notal
wing procemes rempectively  The scutellem i a ymall median  triangular
sclenite which does not carry any important structure in this dragonfly

The Metenstim—fetanotum I3 semucrcular at i onterior border
and notched in the muddle part. The prescutum in this cae is inconsipionous
and extremely reduced while tho scutum s prominent nearly divided super
fewally Into two parts by a decp groove in its middle from base to apev. Scu
tellum separated from the scutum by a groose In this case Is not a much deve-
loped structure and les just above the ocigm of abdomen

The mese and mete Plarom—In  a aide view of pterothocax there are to
be scen three sutures &1 humern] antero-lateral and postero-lateral mtures
dniding the region in mes and metacpisterna and mes  and metepmera, The
humeral stipe confined on the humeral suture is dark brown narrow and uni.
form throughout the whole length. The antero-lateral suture i3 faintly marked
and 7ig-zag 10 © counse while the postero-fateral suture 1s praminent deepen-
ng on 1ts antersor and posterior sides.

The mescputerna extends forvards apd dorsalwards so a3 to meet infront
of the mesotergum to form the mid-domal carna  Hence the legs are pushed
backwards and ! e between the wing baser.  The metepimera on the contrary
ha e ¢ own downwards and backwards usually funng ventrally behind the
metuternum  On the lower part of metepbterna which 3 much smaller
than metepimeron 1 utuated a pap lla on the summit of which opens the thor
acie sprracle

Th s temym—\oosternum 18 dark brown in colour with a dark
band along t1 m ddle region.  The presternum  of this ventre is angulated
having an acute angle just tn the antersor region.  The most notable  point
aboat th ¢ stemum s the alnence of sternellun.

Th retitorem—Ti s entire plate may be conudered as cutternum
a3 there ate no le  sutures separating the prosternum  and sternellum The
Iateral houndanes of metasternum are seen to be touching the meta-pleura,
meetmg just above it surface
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Theracic appendages

Legs (PL 8 Figr 2 4 & 3)—All the legs conslst of five parts me
the coxs, trockanters, femur tibla xnd tarsus. There are no contiguoas potnts
of articulation between the finst and second trochanter otherwise there s a
artlcular corrum between the adjacent parts of all tho three pars of legr

Cvra has the shape of truncats cone mn fore and mid-legs, but dulated
fn the hind legt. Each coxs bears an outer and inner articulatron the jmmer
articulatlon is condylar in form which fits wto shallow groove on the ridge
of sternum  The reglon where the coxa meets the trochanter bears an puter
xt of articolation These include an antenior and posterior articulstion
with the trochanter The coxml suture extending from base to the anterlor
trochanteral articulation f well marked in the respective part of fore legs
but falntly marked in the remalning two pairs of lege

As regards the trwckeaters generally the first one fs smaller robust and
campresed while the second one 13 sub-trangular attached bly with
the femur though movable with coxs. Small rudimentary splues are present
on the second trochanter of all the legs, but they are samewhat stout and strong
on that of the hind-leg arranged 1n two rows on the dorml mde.

The femur is strongest and longest part of each llmb It o stouter n the
prothoracic leg of the male.  On the flexor dde of the femur 13 thallow groove
rummg along its entire length, the Iateral s des of which are besct mith two
rows of splnes Theso apmes are best developed m the fore leg of male dragon
fly The famu srticulates with tihia by a coadylle artculation

The #bia Is cylindrical in form  also bo-set with two rows of sprmes on
the flexor surface. ‘Together with ths a number of small spmes are abwo pre
st on the tiblag of all the three pams of kegs.  There are about ten spmes on
fore leg’s tibla, aght to ten on mid ley and 911 on hind leg s tibia.

The termus of each leg 1s three segmented out of which the first tarsomere
Is alightly larger then the second onc, both of them are provided with spma
but much lem promurent as compared with those of tibn. Ventrslly each
tarmm i grooved, the groove nearly eovering the entire length of each trasomere.
The Iateroventral wdes are elevated due to the presence of thi groove in the
middle line, The pretarns comists of & palr of strong lateral claw and & median
clxw Both of these claws are best developed in the hind pair of legs.

Wag (PL 3 Fig. 6 & 7)

The wings are large I structure of papy
the hind wing beng broader and dialated at the base a3 compared with fore-
wing The termen 14 the posterior border of the wmg  meets the bam!
border at @ sharp or rounded angle—the tornus A tornos is not & marked
featare In the foreowing  The articular region of the wing consbity of two
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The Plersthorer—Picrothorax Is usually robust and quadrilateral xsd
1f viewed and from the side it appears samewhat lorenge shaped.

Tht Messastzm—Mcsonotum beans the fint par of wings and 1 dinded
into an anteror notum  (abmotum of Snodgram 1935) and postrotum. The
entrre notum 1 suturally differentlated into an anterior prescutum A middie
scuturn and posterior onc the scutelhum.  The prescutum i separated from
the middle scutum by o membrane which runs exactly in the middie of its trasv
verse axss and 1 pushed Into the prescutellum formung an javerted T shaped
structure and dividing it nearly into two collar like lobes,

The shield shaped scutum s well developed the antero-lateral  and
portero-lateral sldes of which are produced into anterdor and  posterlos notal
wing proceses repectively  The scotelhon s & small median  triangular
sclerite which doet not carry any fmportant sructure in this dragonfly

The Mossstxm—\{etanotiom I3 semicaircnlar at ity anterier  border
and notched fn the middle part.  The prescutum in this cxe § inconnpiooous
and extremely reduced while the wutum & prominent nearly divided super
ficlally into two parts by a deep groove m ite middle from base to apex.  Ben-
tellum separated from the scutum by a groove in thit case is not & much deve-
loped structure and hies Just above the origin of abdomen

The wrse wnd meta plorrom—~In & side vlew of prerothoeax there are to
be seen three sutures 1 humeral antero-lateral and postero-lateral sutures
drading the region in mes and metaephterna and mes and metepimern. The
humeral atr pe confined on the humeral sature b dark Lrown narrow and ual
form throughout the whole length  The antero-lateralsuture is faintly marked
and zig zag 10 its coure while the posteso-lateral suture n prominent deepen-
WY o0 oatertor and posterior sidex.

The meseprstena extends forwards and domalwards 50 as 10 mect infront
of the metotergum to form the mad<domal canna  Henee the Jepgy are pushed
backwards and frc between the wing bawes.  The metepmmera on the contrary
have grown dowmeard and backwards wnually fuung ventrally behind the
metasteroum . On the lower part of metepisterna which 13 much smaller
than metepuncren 1 utuated a papdla on the ammit of which opens the thor
acte spiracte

Tk et lmem—\lesosternum w dark brown in coloor with a dark
band along 1ty muddle remon.  The prestemum  of this ventre is angulated
having an weute an le Ju t an the antenior region The most notable point
about ths te num i 1he absence of sterneilun

The rutstoram ~Ths entre plate may be conndered 23 cuttermums
ay there are na dlea wtures separaung the peesternum and sierneltum The
lateral bounda i of metasternum are seen to be touching the meta-plar,
meet ng just abore 1t face
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the saboostal space. Bml-pamhdmtadbemmkhf:ndlhcbmcnﬂ:u“
which b bounded distally by are. There s » space below  the Cuy called 23
cabital space. There is a well developed grey coloured meambrance at the
base of both the wings, This membrane 3 much larger In the hindwing as
compared with that of forcwing

8—17 169
Nodal index hﬂ:ﬁ ST

The Yatare follovwed in the above descrption Is that of Tillyard
xodl Frascr {1938-40)

Tox Awpowxs

Tha-bdmmkm:dcup uttmmnplctcrmmuhnthchlum
dnmcfd\a inal ] structure is o sl (Hanatirch 1903
H 1904 Snody: 1935) A d to Heymon  the vestiges of
cleventh segment are alsy  recogninable Themlanofthﬁrnmm nbdma:
astightly constrleted but the second abdominal segment t
trmid atructure.  Subsequently agem the third segment bccomu rmﬂﬂctti
All the ning sepmy have got app ly & un form breadth upto
the terminal segment. Orlellets are absent on second abdominat segment
white the black lateral mpplementary ridges are present from segments 4 to 8

The (s7ga a1 & whole are dark browmn In colour but the srea on the dddes
of the mid dorsal ltne 15 more darker  The doesum of sepment 1 s offvaceoun
brown with a small-dark beown spot oo each dde. Segment 2 docnum s tur
quiosc-blue traversed by a dark brown ndge.  Segment $ with a large trixngu
lar blue patch wt each wle of ity base, wepments 4 10 9 with jugal andl accemory
lateral sutares flaely black, Scgment 10 dormum s black with its sides and
apraal bocder narrowly blumhgrey

As regards the plrniss end speraites both of them are moch  reduced re-
prosented by the banded pleces m the lateral and ventral ndes respectively
Aloag the middle tne of the ventral surlace the wentral plates are seen io

aplit, their free brodems belng connected by a delicate black plearal mem
brane which rum from the 3rd to 8th segment

The last abdomlnal segment b of great Interest  On the ventral  ppfaee
Just in the muddle of thu terminal segment there {3 a black longitudina shit
which i the anus. This amal opening i narrower e the anterior end while
becomes broader towacds the posterior end, covered dorsally by lamina the
cupra amaln sclerite and lateroventnally by two triangle shaped lamunae the
infre saals wleaten Seall hatr Uke procemes sre seen 0 be emagmg from
the lam na infra anals which hang over the anal opeung

Afatr Extrese! pemtal Orgens (P14 Fipy 4 5 & 6)—The pehmary penle
tal organ & a small papilil form eminence the sweminal venele  bylng in middle
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of the ventye of the ninth abdoninal sepment It b covered over by two chob-
nous folds the prepunial folds which meet 10 close contact over it (scmimt
veslcle) At the summit of vesicle there exsts & gonopore

The stcondary male geniml organs consiat of a Jamina  hamules peols,
penss sheath and penss veacle, all si d sn median deprest thve genful
forss on the ventral sucfece of sccond abdoming! segment.  The walls of grow-
tal fom are anpported by a complex chitlnous work—the genfial folds which
are teangular tuprened in the middle and prestat on the lateral ndes of the
foma Anterso-ly the gen tal fossa 1 closed by a hood like structure—ibe lamina
which is ntuated Jut belowr the fint abdominal sement. The lamina is deeply
grooved I the mid linc taking the shape of bilobed structare  Lying on the
lateral sides of lamina there are two pleca of anterior sternal plates. The
houked ends of these plates sometimes reach upto the laternd sides of antenor
bhamules. The Iateral slde of cach of the anterlor stermal plate i samewlnt
curved running closely to the geniml folds. The anterior part of anterfor ster
nal plates Is mare narrower as compared with thelr postessor respective parts
which are more broad

The antetior pair of hamules hanging just fn front of the lamina s groove
remain attached with lobe of the lamina  Both the anterior hamules He very
clme 1o cach other with their polnted hook like end directed dowmwards and
hackwa di.  Their pointed ends veach upto the tip of the penis sheath s as
10 keep the peny in position.  In s few dragonflies these hooked ends were
much more develaped surrounding the nearest part of the pents from both the
1 des. The second ot posterfor pair of hammles is sltuated just In freat of the
mid of clutinout frame work on genital folds.  The posterior hamules arc
rod ke steuctures hasging on lateral side of thepenis  They are quite
black mide of hard chit nous material

The penis 3 a singular intrieate organ lying in » narrow groove present
n the posterior pant of gen1al fossa. It {5 srongly sclerotized  composed
f three scgments movable upom each other  The fint segment  protruding
out from the pen s veucle 3 narrow rod Like part is quite dark black in colour
There  a jont berween the fint and second segment {¢ next sepment of the
peas wh 1 & Dule farger than the former ane The [ITrd segpment {1 quite
prrulia with a tmfbous end having a deep gmove in the m ddle line Due t0
the presence of ths groove the wgment 15 droded superficially into two I p
hike ! s bving oppoute 10 each other 111 the mallcst wiment touct ing the
mouth fpem & fo in bent comdit on of 1 rat cond tion in which the It
and tat w=mmt of the pen s bre m close opponition to cach other as ¢hown
nth Davwam pl & Th surface of th pemns is chitnou and often pro-
oved t noer il and oc aimally furnthed w th m nute fiooks.
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The penus sheath meant foc the protection of penbs starts from the bhase
of second segment of the penrs and 13 heavy dark black in appearance Thh
iy also & atrongly sclerotized structure bearng some longitndinal narrow grooves
on Jts entire surface. The anterlor part (f«  the part nearest to anterior
bamule) is ponted while the posterlor part 1s quite broad

The pents vesicle is a prominent bag like structure present jut at  the
base of fisst sexment of the penu. The opening of the vexlcle which 13 narrow
er a3 compared with }x base s of quite thick constructlon if observed mmu-
tely the pens vencle is marked bv several ammmlar rmgs on lts entire surface

The Female Extermal Genimbs (PL 4 Figs. 2 & 3)—Thesc organs are
sitmted on the ventral surface of the mnth abdominal segment. They con
ust of vulvular scales, ovipositor and the styles. The vulvular scales are made
up of a patr of trlangular plates lying when at rest either in closc opposition
or sl ghtly separated and forming more or less profectmg triangular wedge
shaped instrument. These broad lamellate valves terminate in & hard po nted
style which 1 clothed by a rough bentled bundle

The ovipositor which rematrs hidden except st 8 base under the wul
valar scales i a robust long slim, polnted hook like organ On removing
vulvalar scales the ovlpositor scems 10 be comsdsting of two pleces ddes by
side. Exch of them 1 brond at thelr base becomuing narrow andpomted at

their distal ends. They dre hard of chitmous natare and very penetrating if
touched on thelr dutal apices.

The Awal appandages (Pl 4 Fign | & 4)—The superior anal appendages
arc of folate type in female ug well as in male but generally m male they are
stouter and angular towards their inner sides with dark brown to black colour
sametimes pure black on their Iateral nder while light brown on  therr fnner
udes. They are provided with spines and small hairs more crowded on their
{oner facea at dirtal end, specially In the case of masculine sex.

The sngle Inferlor anal appendage which b mtuated Just after the ter
minal abdominal segment b very mll, very brosd, len than 3 the length
of superiors In female. There arc about 12 14 robust spines at esch  oater
corner of inferior anal appendage.

Sumuaxy

1 The entire body of the dragonfly measures about 2 2/3" which can
be divided into head thorax and abdomen.

The head iy somewhat globular largely occupled by a pair of com
pound eyer. The important regrom of the head are oceiput, vertex, from,
clypeus and three ocelll.

3 The compound ¢yes arc large structures bearing  no space between
them  except a narrow line.
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4 Thero i & pair of Inconsipicous antenna which are seven segmented.

5 Mouth parts are of biting and masticatory type In maulls gales
and lacinia fuse to form mala

6. The thomax is drvided into two parts r1z the pro and pterotherax
The prothorax b reduced and divided into three lobes

7 The moonotmm bear the Aot pair of wings while the metanotum
bears the posterior pair of wings, both of tham constructed on the same plan
is  they can be divided suturally into prescutum  scutum and scutellmm.

8. The moso and meta pleuron are abso constructed on the same plan.
Each pleuron being divided ly Into ep and epm

9 The sterna on the thoracie reglon are redoced structures, the pres
sternnl region of metasiernum i alsent.

10 All the three pain ol legs comist of coxr  two trochanters, femur
tibla and three tansi including claws.

11 The articular reglon of the wing contains two large strongly sclero-
tized plates #f  the humeral and dhe axillary plate

12 The venatlon of the wingy hay been deseribed in detall inclading the
courses of costa sub-—costa, radus media and cubltus.

13 In the abdominal region the male genital organs are  coafined on
the ventral aspeet of the secand and minth segment while the female genltal
ofgans are situated on the ventral side of ninth  scgment.

14 The abdamen ends into a pair of supetior anal appendsge and a
median anal appendage in both the sexes.
FLxrradation awp Lerremmvo or Froures
Plate |
Fig 1 \ale Anav paerthenepe (Selys) Ventral view
2ABD  Second abdominal segment.  INABD  Ninth abdominal segment.

AN Infertor anal appendage. CE Compound eye
GF Genital fosta, GP Gonopore

u Head. L Fore leg

L \fddeg L Hind-Jeg

SAP  Supersor anal appendage. ™ Thomx.

™m Fore wing 2w Hind-wing

Fig > Latral e fHed  Male)

ANT  Antenna CE Compound eye.
CL Clypeu FS Lpntomal suture.
F R From Ly Labrum,

1M Labum. \MD Mand'ble
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Fig 3 Extvs Chypeal repom  (Froat view)
ACL: Ante clypeus. L3R  t Loogmitudinal suture,
POL 1 Post dypem. TSR i Tramvene smature.

ANX Anticoxal piece of mandible
Fig 4 Heed of Mals Asax parihoscps  (Front view)
A Antenna.  E 1 Eye. ES Epistomal suturs

ACL 1 Ante clypeos GSR Coronal suture

L Lablum. M Mandible, LSR Longitudinal suture.
v Vertr. QO Clypens TSR Tramwvene sature.
FR From, LB Labam. POL Port clypan.

O t Ocaput ANX  Antlcoxal plecs of mandiole
Fig 5 Astoana of Mals A, parthesape

CL : Beape

FL : Flgdhum.

FD Peducle

IVE VII8 Scgment

Plate2

Muth ports of A. perthesape (Mald)  Fig. Af  Mandible,

Fg L3 Fig 2AMX  Becoud maxlla,
Fig IMX Fint maxila, 11 Lateral lobe (Palp)
(oI} Carde. m Mal, m! Postmentum.

8 1 Sipa P ml Median lobe.

< End hoak.  m 1 Premeatum. Fig 4 Hypobarynx.
mh§ Movable hook,

5q 1t Squama.

Flg 1 Tinrack egion of \als (Dorral view)

ABD;  Abdomen. AN Allnotnm.
ANP  Anterior potal proces. M5 Mesonotom.
MT Metanotum PNP Postnodal procem.
FRS Prescutim. 8 t Scutum.

8L Scutellum, THI Prothorxx.
THR  Moothorax, TH3 Meta thorax
Py 2 Mid kg [ A parthesspe (Male)

a: law [e0:9 Coxa,

F Femmur IT 3T Tanl

Tb Tibla Tr Trochanter
Fig 3 Laurdd wiew of therax (Male)

al 1 First abdominal segment. 1CX Fore coxs.

20X:  Afid coxa- 30X Hind com
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eml em3 Epimeron ol a3 Episterna.
ny Baw of fore wing 2W  Bas of hind ning
Figs + & 5 Baral reguon of Fore and Aid leg of Male

Cx Coxa, Cc\§ Coxal suture.
Fil Femur ITR Fint trochanter

II TR  Second trochanter
Figs. 6 & 7 Fore axd Hind wing of Male

1A First anal, Ac Anal croming

Al Anal loop (o] Costa

Culr Second cubltal H Hyperingone.

NMA Antenor median Mem Memlrane.

N Nodua. Mspl Supplementary nervuse to
MMA

I'n Postnodal nervure Pt Preroatigma

Bi Tirst branch of mdivy. Ril 8econd branch of radius

Rid Tlird branch of radlus, 1IRm Supplementany  nervure  to
Riy

Ri v Last branch of radlus. Rspl Supplementary wenure o
1 Riit.

R4\ Radns amd mredian fused. Sc Subcosta.

S Subnodux, t Tnangle (Dlscosdal cell)

Plaie 4

g\ Farloar fFomle g tal ergons [ A parthorope

INABD N\inth abdomunal scgment. \n Anu,

\ABD Tenth aldemi alsgment.  OVP  Ovipositor
IAr Inferior anal appendage SAP Superior anal appendage.
PAP Paraproct ‘8L Vulvular  teales.

Fg laal appendag s f F mal

NABD Tenth abdominal segment I Inferior aral apperdage.
S\P S pevor anal appendage

Fip 3 Vetal ruw of INth abdommal segmemt (after remos ng sulvular cealeyy
™ I\th atedominal segment. ovr Onpoat v

Fig 4 Dugram horry grentral @ pect fIX1h and \1h ebdom nal 5 prent male srse't
AN Anus,

GP Gonopore

I\P Infenior anal appendage

Gr Prt gruaal plate

SAP Supi o anal appendage
T Vuhula  plate
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External guutsl ergens of Afele

First abdominal segment.

Second  abdominal segment.
Anterior hamules.

Anterior sternal plate.

Chlithnoms frame work (Genital Jobe)
Pean.

Postrzior hamule,

Pan vail le.

SR

&

6 Luersl oiew [ pexis
I IT IIT 8 F'rat sccond and third segment.
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SURVEY OF THE INSECT FAUNA OF NAINI TAL
ODONATA—{ANISOFTERA)

D N Samm
of Jnlegy
Tk D § B Gt Collrge Naixi Tal

The insect fanma of Nauni Tal o very rich and varied  With a view
of describing the inéects  of this region an extentive collaction  of bmsects
havo been mads at d fierent times of the year The present paper deals with

a few of the dragenfiies s0 very commonly scen  hovering around the hanks
of the Nalm Lake and otber riveriets.

Tam grateful to Dr 8 P Blatmgar Profomar and Head of the
Department of Zoology for hm gurdance and  critical comments  The type
speckmens of the new species have been depouted 1n the  Zoology Moweum
of Th.D 8.B Govt College, Natni Tal for the tuna being

1t I ibellulold

Family Libellylidae,

Ortheirem ssbine. (Drury) (Fip 1 2)

1507  Othetram suhina, Mocton, Trens. Ext. S Lewd. p. 304

1909  Ortbetrem sebie Ro Cat. Chll. Soys* fmsc. m, pp 180 228-225

1916, Ortheinom sebuas, Rls Swppl Ext. we v p 74

1924 2rl&mnim,1"nm_’f Bosbey Nt Hist. Sm. yol xxv1 pp
26, 432

1931 Orthetram sabme Frater 7 Hembay Neot Hist Sec vol. xxxil,

p 446
1933 Orthstrmm tabima, Fraser Fewns Brii. Ind. Odox, III 1 300.
T refer to this species 3 males labelled “Bhowal: 5800 ft, coll D N Sahni,

Prerostigma ochreows covering aboat 2§ cells; Gun rather widely separated
from the posterior angle of the discoldal cell. and ansing from tv distal side

Afale—(Figs. 3-8) Abdomen 30 mm. Hind wing 33 mm Had lbiomn
yellow middle lobe brownbsh lateral lobes dark brown from  laboum
and genac glowsy black  clypems yellow  froms slightly grooved having a
wviolet knob on 13 lower part  ocoput atroo-yeliow 0 contre  rest dark
brown. Protberex brown anterior lobe shining-pale in the middle dark
brown In lateral and posterior part middle lobe Ight yellow m middle part;
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posterior lobe large rectangular fringed with long hain  Lght yellow
and having a middle tramaversc groove. Plvsthorax brown yellow with
dosum lght yellow humeral and antchomeral stnipe dark brown anteo-
lateral soture faintly marked mesepameron with a large broad green-
sh-yellow band entering into the base of moteputernum  with an angular out
growth metepimeron alto provided with a anterior apical band resching upto
half of its length. Legs black anterior femorn with a yellow stripe on the upper
surface a few long spines  present on the termunal part of all the fanurs
hookt smaller than clawa arising from middle of the latter

Wings (Fige. 3-6) hyaline a small triangular amber yellow spot present
at the bam of hind wing costal and subcostal antenodal nervures  conclding
fore wing discoldal eell not angulated, its base ptuated far dntal to  the Jevel
of arc in h nd wing situated at thelevel of arcfone cubital nervure wnall
the wings secters of arc shortly fused in fore wing with a long stalk in hind
wing dacofdal cell entire fn hind wing, traversed by one nervurs in fore
wing  hypertngone entre in hind wing 2 celled in fore wing subtrngone
3 celled In fore wing disco dal field in fore wing starting with three rows of
cells dwverging broadly o the wing margin node lying nearer the pterost]
gma than to the base In fore wing but fust reverse in hind wing pterostigma
yellow covering about two cells anal loop closed Its borders converging and
mecting before the posterior border of the wing Culi arising from the paste
nor angle of the dncoidal cell in hind wing two rows of cels betwoen IRII
and Rspl membranc dark grey nodal fndex 1213 1410

HINTN]

Abdemen—Dark brown segment | witha trangular yellow arex In the
middle line jugal sutures finely black on 2nd and 3rd segment from segment
3 to 7 sternites large areas of yellow colour present, the smallest belng on
scgment 7 and biggest on 9th scgment.

Anal appesdsga—longer than sep 10 of ususl I'belloline thape.
Gonitalia as shown m figure

Helotypi—Male Bhim Tal, 4300 f col. D N Sahni 2 8. 1962,
Paratyps—Three males ‘Bhowali 8600 ft., coll DN Sakoland Ch G Slogh
69 1902

This new species runs very close to Osabme* (Drury) but diffens In jts
brown prothorax, dark brown abdomen yellow pterostigma arc situsted 2
the level of second antenodal nervure  anterior femorn with a yellow stripe oo
upper surface and finally by the alsence of crowded halrs on lamina and
presence of carled splne in hamule.

Sympetnon commicture. (Selys)
1911 Sympetrumcommnztem Ris Cat ool Scdys faxc 131621 634 635,

Frawr F C. Fuxsa Brit. ud Odemats, vol 3 p, 300
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1919 Sympetram commrixm, Fraser J Bembey Nat. Hist. Soc, 26
495 498

1938, Sympctram comittom, Fruses Fesna Brit. Ind. Odmsts 3 372 373

fig 107a.

Sympetram comructwm, Bantokh and Baipl Agre. Unis J Rer

(Sel) II(Z) 397 fay. 28,29

1955 Sympriram copomurtem Santokh and Baljal Gupta and Mathew
Agra Univ § Res () IV (Suppl) 746 747

I have before me 1 male labelled “Sat Tal 4000 fi, coll D N Sahni
14.10 1962 Onsc mala “Bhim Tal 4500 ft coll. D N Sahnl, 77 1962

1954

The pablished description tallies exactly with the specimens before me,
but the description of the wings noeds o few additlons which are as follows —
Wings hyaline with vestigeal basal yellow marking in the hindwing 2 celled
discokdal cell in forewing catire in hind wing subtrigone 3 celled hypertri-
gono eptire distal antenodal nervare  incomplete 1n fore wing onc row of
cells between 1RIGE and Rspl docoldal field atartlng whth threc rows of cells
in forewlng anal loop closed ptermtigma redduh-hlack frned between
thick biack nervures nodalindex 67} B—;}

85 5

Abdonm—brillant red on the dorsam  sub-basal spots present on either

nde of mid-dorsal carina from segment3 to B scgment 1 black segment 2
black on its apical border

Sympeirem Mematoacnra (Fraser )

1934 Sympeirum hemaismcrs, Fraser Aem. Dept. Agrc Ind  (Ext).,
1370 N1

1936 Sympeirum Aasimatomenre, Id, Faxne Brit. Ind. Odeaata 3 379 380

1 have one male habelled on pin ‘Bhim Tal 4500 fu coll, D N Sahni

10 10 1962 Thespeckmen before me varies 1n the following respects from the
published description —

Hesd—Lablum blackbh-red with middle lobe black frooy gense and
upper part of tha cyas blood red, lower part greenlsh-beown  vesicls and
occiput dark brown.  Pretkeney reddith-brown marked with black as follovs —
anterfor lobe with the pasterior hall black middle lobo with the sides black
leaving only & mid-dorml stripe of ground colour postenior lobe brown,
rectangular with a deop notch on ity upper border and covered with lomg
haire. Pureibsrax brown wmith black humeral stripe and a similarly coloured
broad stripe present between the antero and postero-lateral sntures, both
these stripes become confluent with the black colour of the ventral slde leav
mg only two beovn spots surrounded by biack colour at the lower end of
bumeral and potero-lateral muture,
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The following shall form a supplement to the descnption of the wingiof
the species which is far from complete —
Wags (Figs. 910) hyaline with tho basa poosly coloured wih
yellow datal odal nervure lete in fore-wing costal and sobeostal
dal nervures ¢ ding 4 dal cell xad hypertrigone entire 3 celled
subtrigone m fore wing one cubftal nervure in all the wings one row of cells
betwean TR1lt and Rap! discoldal field starimg with 3 rows of ccls node
Iying nesser the base than to the pterostigma §n hindanng  fust in middls B
fose-wing woal loop chosed 1A poorh developed in fore-vng pterostigma
blackish brown covering about 2§ ceils reticulation red upto the node especis-
fly In hind wing

Abdemeen—Segr 1 brown 2 to 10 bloodred  sntersegmental
joints broably black laterally ventre of the segment 10 red. fael  ahpenduges—
Superior appendages double the Teagth of segment 10 Lloodved and tapering
towards the apices infomor  appendages broad and brown slightly tmaller
than the supeooe

Bredovpypa gesunata (Rambur)

1911 Dradmeprze pwminate Rum, Cot. Coll. Sely  fare 13 345 548,
Ly 374

19192 Bredinspysa pewinain Fraser J Bewhoy hat Hust Sec 96 514 313

1924 B odinapypk govumeis, wl, Rec Ind, M 26 426 457

19351 Bradmeprps gesuimata, s3 ihd 33 448,

1936 B sdwopypm pertoate id. Feura Bril Ind Odemats vol 3 249 350
fig 10]

I refer to this specses 2 males labelled  Haldwoni, 1400 fL 14 9 1962
OQae make labelled “Gogya Jak Farm, Haldwany, 1400 & coll. D N Salini,
13.91962 AU the pecmens present before me esentatly alfy with the
published descripten of the speries save the colour of thorax which may be
eonsidered a3 Iocal difference and not the speafic ome.

Aacrens moern (Sclp) (Fign 11 17,

1921 Mesroms mosres Fraser § Bawbay Vat Het See 27 674 688
684

1936, Marorus maetn 1l Foxsa Ba Il Odmete 3 164166 6
50 51 and 52L

1932, Merrma (ntwberorlets Ncedham, R Ind, Afwr 39 21 210,

1930 Murewie mwerer fumata Licltinek, Trexble 20 711

To this speries { refer 3 males labelled and one female labelled “Rherns,
Garam Pant 330 ft coll ) \ Sabniand D @ Gangola, 20 10 1962,

The following forms a supplement to the deseription of the specics whuch
hare been rather incompletely dewer bed by the previous suthors—8ides of the
thecax marked with beight yellow broad stripe ia the region of metepusternom
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motallic green, the posterior portion changing to dark brown. Hypertrigons
traverved by 2 to 3 nervures m forewing Apart from this the frons is brownish-
yellonr without motallic reflex rescmbling to a specles reported from Simla.
In the case of female wings are rounded  tinted yellow distal to nodus cover
fng the arca upto the cnd of Riv-v anal loop 12 celled abdomen very much
campremed laterally with broad annuks segment 10 brown  superior anal
appendages brown and shortly conlcal vulvalar scales short and anergusate.

Superfamily Acshniidea.
Family Gomhidae,

Acrygowphas mokex!  8p. nov (Figr. 13-17)

Mal—Abdomen 35 mm. Hoed wing 31mm Heed-labium middle lobe black,
lateral lobes Tight green labrum black mandibles and froms light green clypeal
regloo black with a light green spot on lateral sldes of the snteclypens; vertex and
ocedpat black eyes dirtygreen  Pratherer—Antenor lobe bright pale: middle
lobe black with two lateral and one middle large yellow spots posterior lobe
small collard yellow and fringed with long hawrs  Pirsthorer Hght green mac
Iod with black  mesepisterrmm with two black and two Light green alternating
bands running towards the dorsam  humearal stripe black metepimeroa trave-
recd by a dark black band running towards the dorsum  messpimeron tinched
creamy Lags black with light yellow band on the flexor surface of the amtorior
femara  tibla provided with two rows of closely sct spines hooks smaller than
claws and arning from muddle of the Iatter

Wisgs  (Fige. 19 14 15 16) hyalino tornus angulated five transverye
pervures from arc to the bifarcation of Rs m forewing thres in hindwing;
foar rows of pastnodal cells in hindwing, first postnodal eedl divided nto twoj
analloop 2 celled  anal triangle 3 celled  discoldal cell, hypertrigome and
btrk nngle ctllod discoldal field starting with 2 rows of calk In fore
wing, drvorging broadly on the wing margin  costal sido of the dlscoidal call
In hind wing much loager than that of fore wing sectors of arc teparatnd
Guli and 1A nearly parallel; arculm lying opposite to second antenodal norve
ure in hindwing; pteostigma dark brown covering more than three celli)

beane  feebly developed and dirty brow In colour  nodal
indes 10-14 1711

io-14 1231

Abdencx  loog and cylindrical  black Interrupted with light green as
follows—segment 2 with two dorso-lateral bands; segment 8 with long thin
stripe oo either slde of mid-doral carina  segment 4 1o 6 with one apical spot ou
dorso-lateral side  segment 7 provided whh one basal and one aplcalspot on
elther nde; segment 8-9 with spoty on lateral sides and slightly winged, Asel

Traser F QL Fuwng Bril. fod. Cdmais 3, p. 164



“ AGRA UNIVERSITY JOURNAL OF RESEARCH [vol, XTI

appenceges dark brown  superdar appendages slightly curved and forcipate
wferior appendages (Fig 17) branched, hook shaped, curved branches brosd
at the bato and pownted at the aplces.  Ganslals—Lamina broad and alightly
arched  anterior hamules long and narrow ending mto a bifurcation, the
hook Like curved spine directed upwards, the second process B somewhat
broad and directed d ds posterior hamules broad and flattened  genttal
Jobe moderately large, scoop shaped and black

Helstype—Ono male labelled “Bhlm Tal, 4300 ft coll, D N Sahnl,
10 10 1962 Paratype—Thrce males labeliocd  Bhowal, 5600 ft, coll D N
Sahni & Ch. G Singh 3 10 1962

This new species runs very clase to A. fraun but can be distlnguithed
by its relatively smaller dize, black clypeus with ome light green spot on the
lateral side of anteclypens pterothorax light green markod with black, wings
hyslme, nogolden yellow colour near the baso of the wingsand 1ts nodal fndex.
Apart from the above the shape of anal appendages and genital organs differ
conderably

Lxrroamio oF Tiix Froures

1A Fint anal,

AH  Anterior hamule,

An : Antenodal mervures,

At t Anal triangle.

Qoii  Second cubitl.

De  Discoldat cefl,

GL Genital lobe.

LN Lamina.

Mem  Membeane.

N: Nodos

Pn 1 Postnods! nervures.

Ri  Flrst branch of Radhu.

Rili Third branch of Radhu.

1Rt Supplementary nervure to RilL
Ripl  Supplementary nervure to 1REi
Rir-v Last branch of Radius.

R'M Radnsand Medfa fused.

Rs Radlal sector
8c t Subcosta
Sn Submodas,
St Subtrigone.
Ac 1 Anal crousing
Al 1 Aml loop.
Are  Arculos
G Costa.
Cx 1 Cubltal space.
Df Discoidal fleld
H Hypertrigone.
MA Anterior median,
Ms  Medianspace.
O Oblique nervure
Pt
Rii  Second branch of Radius,
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Macremio meorel Male: Fore  wine

Macromi mosres Mole hind wine

"v::.‘i;'ﬁ

1A
Acrosemphus mehani 1p wov Hale Fiedd Fore wing Flogd
Hind wing
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Asrteemphus makanl sp. nev Mole Fere wing
Base enlarged

Acresemphus mehan/ sp neyv Male Hind
wing Base enlorged

Fign
Acrscomphus mokani sp nov Male
Anal oppendaces



EFTECT OF PLANT REGULATORS AND CONCENTRATIONS
OF THY IR SOLUTION O\ PARTHENOCARPY
IN TOMATO

Y E Axoxa axp 85 M Soron
Department [ Hertsxlpps B R Gellege Bukpars Agre

The edible pact of mzny of our important vegetablex s thelr fruit
but unfortmmately most of them are highly seeded  which makes them Jess
valuable. They would be more palatable and hence better relhhed If they
were seedles.  Among such vegetables tommata is by far the meost important.

With the dicovery of hormones 1 plants, varions attempts have
bern msde to And out the efficacy of diffrent chemicals that can be wed
to produce pevihenscerpic and &l the seme tome seciless fraits Among the vad
ow methods sultable for the productson of such frnty, speayng hay beta
found 1o be the modt practual ooe. Gardne  and Marmth*  obtamed
wch fruits In & number of species by this method. Smllnr results were
sbo cbsained by Rappaport  Mahsrana and Singh® ard others.

Out of the many plant regolatonn wsed for  thu purpose Indole 3
butync add (IBA) aed  e-naphthalene acetic acd  (NAA) are sepocted to
have gieen the best romlt ;0 many crop'® ¥ The respome to
the treatment of diffesent kinds of plant L and thesr 1
has, however  been found to be conditoned by variations in climate and
soll factore. It was, therefore, thought dexirable to find ont the cfficacy

of thew two plant regultocs appliod by rpeaymg m waclows concentrationy
foron condinons.

Maremiau awn Rlesmops

Tho iwo plant  cgulators  (IBA and NAA  wed n this expesiment
were applied by spaying in concentiations of 200 400 600 and 800 ppen.
This gave 8 weatment combinatiom. Spraying of only the carrier (absolnte
alcoholfdutilled veate ) and coat of (a6 treatment to tagged flower buods)
gave in all 10 treaimenu which were lald out # the field by eandombed
block design  eplicated four times.

Beeds of Marglobe arery of tomato were obtained f om Vegetable
Specialist, Vegetable B ceding Substation Ravwn (Kule Valley; and were
sown 1o the nursery o0 § 10-1862  Foo  healthy weedilng  vese teapaplanted
in each of e expesimental plots o1 20-10 3902 t & dhtance of 20 em. oa
cither side  Poper ults | ewe wastaken a5 for the no mad erop  La ly
olated mAorexcences were emoved and whes sulesent number was avail bie
fower buds of ca h plot were p yed by the cqubiie concentration ¢ the
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plant regulator concerned on 151 1963 Three fruits were harvested at
randam [ om exch plot at maturity for the study of various chamcters.

Ruuers
awber of seeds per fruit

The two plant regulstort differed markedly in thewr effect on the numbes
of seeds per fruit. The average number of seeds per frut under the treat
ment of TBA was 28 13 but thus was significantly reduced to 2 75 In the case
of NAA (Table 1} Thuy, NAA was much more efiective than IBA in rede
uaing the reed content of tomato fruits These was a gradual reduction in
the number of seeds per frait w th the Inc ease in concenteation of the two
plant regulators indwidually as well as collectively but evea the lowest
concentration of NAA v as more effective In reduclng the nuwmber of soeds
than the highest concentration of IBA  Since complete]l  seedlen frults were
obtained in the case of “WAA xt 600 ppm, there was no guestion of any better
effect beyond thu concentration.  In the case of IDA, still higher concent
rationt 3 onld be necewsary for the production of completely seedless frults
since even &t the higheit concentration (800 ppm) there were on an average
87s sceds per fruit. 1t may also be pointed out that there was practically
no difference between tontrol and 0 ppm o the pumber of seeds In the
frun

Taswr. }
Number of s2 dr por fruit
T
D for
Treatmenns] O ppes ;200 pom | 400 ppen ; 600 ppes | 800 ppe | Average | plant
[ 6 lator @ 1%
A w07 | mew 18 00 sl B
123 00 | 988
SRS am1 30 000 000 27
\w[lﬂmQ csat 00 am% ™
O D e
TR
o B S o
& 143

Puhliy [ pollen gr s axd prr extsg ffowt 4

The two plunt cyalatas dd sot differ much n their effect on e
viability of polieng ains “Fg 1| In both there was a gradual increase I
the viabil 1y of pollen g 218w th the ac ease in concentration upto 600 PP
tut beyond ths, there wa  ma ked redect on sn this  ewpect in both the
cues. When ompa €4 10 control the vatnlity 21 630 ppm was move thas
donble.
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In respect of fruit sct also there was not much difference between the
two plant regulators. The percentage of fruit set was not affected much

In both the cases upto 600 ppm, but beyond this there was some reduction
in it

Stce of fruits

The knd of plant regulators produced sigmifl cfiect on the weight
per fruit. The avernge weight of fru b under the tremtment by IBA was
3538 gm. but t was ngoficantly redaced to 16 93 gm in the case of NAA
(Table 2) Thm, reduction In the weight per fru t was moro marked under
the treatment by NAA in compenson to IBA.  The increme fn concentration
of the two plant regulators ind v dually as well as collectively had, on the
whole, an adverso effect on the weight per fruit 4 vith the mcrease 1n conce
ntration  the weight per fruit was rednced gradoally except in the case of
200 and 400 ppm where the average weight of fruits was almost the same
It may alio bo mentioned that the resalts in respect of volume and diameter
of frults were of a s m ]2 nature.

TasLz 2

V8 elght per fruit in gm.

QD for
Treataeaty 0 ppea | 200 ppm | 400 ppe | 670 ppm | BOO ppen | Arerage ¢ g
alx
mA “r 8% ne 27 588
58 17 849
NAL EIN O T 15 s 169
Avesge 17 W Wm0l 15
oD &
CowCTnirL
tiom € 8% 994
.1 12 00

Waght f freit per seed
Since the of this experiment were { withs od

In the nze of fruits aloag with th reduction in the number of sceds per frult,
it was interestmg to find out as to which of these two characters was affected
more by the treatments. It would be scen [n table 3 thar the weight of
fmj;p»r.cedwumnmlhnndoubleinlhauwef‘lunwmpuadmmA
and the merease 1 coacentraton abo increased the weight, Tt {s thos 1
that the effest of the treatments was more marked on the redaction in secd
content
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Tarsr 3

Iy ergkt of frot per secd 1a gm

Treatments 0 ppe M ppm 400 ppea &0 ppon e ppm Avermt
LI 151 709 216 s 1
065
NAX 419 371 9
[N
Avesnge 086 283 390 -
oD for
Loxe LR
g @ 5 138
B 186

*Tru ts were completely seedlens in these caser.

Matwr iy ffmx s

Under NAA fruits  eached edible maturity 4 days earfier than those

under THA (Table 1)

Increase in concentmation was alo apociated with a

gradual reduction in the pumber of days  equlred for reaching mstonty with
the et that at 300 ppm the frouts v pened 9 dayy earler in comparison to

O ppm.

Taxx 4

Axsber [ ey briw ox 1 ratment [ fouet byds and Ravvest of fruis

o matenfy

T esipwn

A roge rumbe o dx for coatudty

13
AN Y

0 ppm

X ppea
X prea
€0 ppmm

X0 ppm

o
s

brcuinosy

The find pgs of the p cvent experiment | ave hown that both the plant
IBA 8nd “AA produ ed parthenocarpe frujt of tomato

rezulator
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(Phate 1} Thess resalts are In confirmity with the findings of Zimmesman
and Hitchcock?® Smgh and Kacker Randhawa' and same  other
workers who aho stodied the effect of these plant regulators on thbs crop.
Similar resalts have been found m swome other crops abo (Gustafson' Tyagl
Konhar and Bingh”)

Gustafson® roported that 1n the case of nataral parthenocarpy occuning
m banana, seediess grapes etc,, the ovules or perhaps the ovary itselfl produce
auxing which make ovary to grow into a fruit withoat fertilmation or even
withoat the stmutus fram pollmation. It was, therefore, concluded that frnut
formation was Ted by phytoh or anxim ined m the flowers.
If these could be supplied from cut mde frulta will bo formed even wthout
the stimulus that comes from normal pollination and thrs was achreved m thi
experiment by the appl of plant regul

In the present experiment NAA gave a botter performance than IBA for
induclng parthenocarpy in tomsto- The work of Zummerman and Hrtcheock!
revealed that NAA was the best out of IAA, IBA, TPA and NAA cven at dilu
ton of 1 ppm. Alaharana and Singh* found that NAA was more effectrve
than 1BA m watermelon. The explanation for the saperionty of NAA over
IBA may be that the stimulns produced by this plant regulator i3 more

clazcly related to the natoral one prodoced in the plant for the development
of frmtx.

In producng parthenocarplc frults by the we of plant regulators many
wockers found that there was a pontive corelation between the nuze of frults
and number of teods 1n them® 4 The retulty of this cxpennment have
abso thown that reducton {n seod content was anociated with a reduction in
the size of fmits. Gustafion on the other hand, reported that recdlennen
and siao of fruit were often Independent of ench other At thirescarch station
alo Tyagi et al' found that kn the caso of Tinda, application of NAA
pro duced fruits of the ame se even when the number of seeds per fruds was
reduced from 208 4 of the untreated frmts to 11 produced by 800 ppm of
tho plant regulator It s thos very interesting that the sume plant regulator
produces different effects on the relationthip between soed content and fru t
ure on different erops umder mmilar conditions.

The waight af frndt per teed increased with an increase In the concentra-
tion of plant regulators. Thos was so becanse the effect of the chemlcals wa
morn marked on the redoction of seeds than that of fruits.

The viability of pollen grains increased fram 32:4% of 0 ppm to over
double at 600 ppm in both the plant regulatory but the percentage of fruit
st was not affected much upto thit concentrat on. It appan that the
beneilcial offect of the plant regulators In improving the pollen viability {
counteracted in some athes way by ad -ersc effects Terlting in no improvement
i fruit et Beyond 600 ppm, however there was sednction in both theas
aspects perhaps berause of advene effects on both of them
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Plate 1 Bt of concemtrations of the two plaad reguleton ou parthenocarpy tm Tomato,
1m0 ppen, 6=Courtrol, 2 10 SNAA and 7 4o 10=IBA 200 400 600 and 804 ppen
respectrrely






THE AIR BLADDER AND THE WEBERIAN OSSICLES
OF TOR PUTITORA (HAMILTON)

M. B. Lar
Hued of the Zology Deptt, D A. ¥ Collags, Dekra Dan

InTrODUCTION

A

Teleostean fishes of the order Ostarrophywi are distinguished by the powe-
stion of'a chain of bony cuslcles connecting the air bladder wath the intemnal ear
wabcr(lm)‘mthnﬂnitodn:rﬂxﬂlhdlbmit:chﬂnofmldulndll.tcr
Bagemehl (1885) proposed the order Ostariophym (Gypriniformes of Berg 1940)
for fahes that have tho Welrerian omiclew

These structures have been stodred in Indlan fihes by several workens,
such as Hora {1927) Ramsswami (1932 1955) Mooketjeo # of, (1935) and
Earsndikar and AMssqrackar (1934) The taxonomic and phylogenetic aignl-
ficance of the Webertan apparatus as a whole has abo been atudied by vanom
suthors.  Evans (1925) worked out the snatomy and phymology of the aln
bladder and the Weberian apparatus of twelve specics of Chypminold fivhes.
Watson (1939) Nelson (1949-1949) and Martm (1961) have added to our know-
ledge of the Weberian ossicles in a varicty of species.  In connectlon with my
work on the anatomy cte. of the blllstream fish, Tor putitors (Hamllion) a
major carp which i cammaely found m the rrvers  and rivulets of the Doon
valley I made a special study of b alr bladder and the amoclated structures.
“The resmit of tho work are presented in this paper

Marimiar Axn Tramogue

Ter putrters (Hamilton) which belongs to the family Cypemidae of the
order Cypriniformes, is generally known as the Muhseer The morphology
ofits air-bladder v as studied by detailed dimections of freshly caught spectmen.
For dimection of the Weberian cmcles, the fish after removing the scales were
kept In modsrately hot water for about thorty miantes. This rendered the
dimection of the nruscles casfer but longer franemion ln the hot water dissalved
out tho inter-omicular Lgaments by which the omicles are comnected with cne
another  The ossicles after removal from the fish for farther cleaning were trea-
ted with 19 solution of Potamtm Hydroxide and later on bleached with
Hydrogen peroxide.  The fatty towno In which the tnpm b embodded was
dimolved with petrolenm ether or acctone.

The diagrams were peepared with the help of a cmera ludda

OpsrmvaTrONs
The Ar-Madder
The air-bladder of Ter puiitrs is an elongated glistening structure lying
in the abdominal cavity below the vertebeal colunm, and separated fram it by
thekidney Ina 33 cm. long fuh the air-bladder was found to be 13 om. long
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The alr-bladder u drrded by a deep constriction (Fig 2) tato an saterke
and & postesior portsons. The anterfor portion runs clowe o the
column anteriodly and terminstes below the fourth vertehen whers it it bet
ween ity two peaminent  transverse procemes,  Dormally the alr-bladder bt 8
Yoteh which fits mto the ventral ridge of the fourth vestebra. The posterior
po-tion of the sir bladder ng eatly elongated and extends almort up i the vt

The fong thia g durct arises lly near the anterfor margsn o
the posterior portion of the air bladdes It runs upwards and forwards aloat
with the ocsophaguy and opens mto 1t on it ventral surface. The cpenlng of
the puewmatic duct into the oesophagus 13 guarded by a strong sphincter muwcke.

"The blood supply of the sirbledder is through the poeumatic artery &
beanch of the doesal sorta. A branch of the vogus nerve abmo enters the ais
bladder sloag with the pncumatic artery

Histologically the structu ¢ of the wall of the air bladder i1 dufferent In
§ts two portions. Thie wall of the anterior portion of air-bladder i constituted
by the following Iayers (ig 3) (D the onier funke externa is of the natare of
a dense collagenous fibvous thme () the rabwucosa fs constituted by s Jose
connective tisue layer (i) the musulasls mucoes consists of & thick layer
of snovoth mmcle fibrer wnth prominent nuclel; {mw) the lamina propeia i
foxmed of a th n layer of connective timue and (#) the innermot wugh
layer of somevwhat compresed epitbelial eells. The wall of the posterior
portion Lacks the twucs externa xnd is comparatively thinner and more
transparent.

In font the alr bladder 15 In intimate assoclotion with the comple
chan of Weberian osuches.

Tne YW EsrwiaN mucLyd

Four small independent bones which nre developed on erther 1de of the
anterior vertelac comtituie the Webenan osucles (Fig 1) These asticulate
with one another forming a chatn. Two small bony preces—the claustram {df)
and the scaphhum (& ) are developed an the lateral sides of the centrum of the
finst vertebra. They are capped on the top by x medisn bony plece which
campletes the neural ar b in ths regon The claustrum and the scaphium
form the antenormont elements in the chain of Weberian omeles. A flatiened
tnangula bone tripus |t ) lies on e ther side of the centrum of the fused secoad
aad th o vertebeae The trpan cents antersocly on the stout transverse procei
of the second vertebea and has a narrow process at ity poterior side, this it finnly
attached to the antero-later | ade of the amebladder by strong lgaments. It
w provided with 2 good number of feneatrae which are filled with Lt in e
Ining conditon. The anter or amus 1 normal while the tramsformator peocest
n curved and fits 010 the not h of the a  bladder  Tta neticulating surface &
well develored. The t pan formy the fourth and the poserionmaost clement
of the Weberlan owcls  In font ¢ 15 connected with the xuditory capuke
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through the cham of complex bones consisting of the mtercalarfum (m.)  the
saphlom (s ) and daostrum () Stretching in between the scaphum m
[ront and the anterior end of the tnpus  behind, thero i a stout ligament on
ather gde, m which o cmbedded & zmall rodshaped booy prece with a short
frwardly directed spiny procem—the intercalanum. Its praxmma! pat
bufurcated, and it forms the third lmk m the scriess of the Weberian omeles
These bones thus form a connecting chain  between the arr-bladder and the
mternal car on cither nde of these the tripus premes againit the antesior wall
of the air-bladder while the scaphiom fits mto the membranous covenog of the
posterior paired opening of the atchmm.

Dmavsros

In general the morphology of the air bladder of Tor putztors follows the same
basic pattern a3 observed in other Ostarmophyn. In view of Fanges (1937)
aritical work 1 have desigoated the two constituent party of the awr-bladder as
the antenoc and posterioe portioas rather than the antenor and postenor cham
bers.

The gencral plan of the organisation of the Weberfan owicles in Ter
putitorn does rot differ matenally from that m other Cyprin id fisher The
namenclature followed by me i as suggested by Marun (1961)

The clamtrum and scaphtum do not show any major strnctural differences

23 compared to those of other fuhes.  The larium which o embedded m
the inter-omicnlar Lig n an el d rod-shaped structure. It o bafar
lly R {1952) d d these p as the axcending

.mithguni'uh.rm Tbuupmcmmdxﬂ'ﬂmtﬁ:hm,lbow-grm
diversity in shape, ta¢ and structure  and mught serve to same extent as a tax
opamic character  Variows workers, bowever have coondered these variations
a3 of lutle  mmportance for taxonamlc work (Hora 1922 Evans, 1925 and
Ramaswami, 1952 33)  Generally the two processes are almost equal in length

m Cyprinoid fobes but in Ter pudiisra the process 15 p vely
mchd:ortu'

The articulatmg process of the tripus i comparatively well developed
In Tor putiters but ity transfoemator procem which fits into the notch of the al
bladder is greatly curved.  The extrems {enertration of the body of the tpus
in Ter putiters has not been mentioned by earlier workers
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STUDIES ON CHANGES IN PROTEINS DURING HUMIFICATION
OF EUPHORBIA HIRTA (DHUDHIA) LEAVES

M. M N Tawxpow S K. Garg awp Nzwrow Ran
Chemistry Department Agrs Collsge Agrs.

ApsTRACT

Proteins In OM. (organic matter Dhidhia Leave) treated sofl (sofl
mbxced with Dhudhia keaves 20 1) soil (from uncultivated land of Agra Coll
cge, Agre.) have been extracted by different solvents (distilled water 10%
Nadl, 0.2% KOH and 70-80% ethanol) Results show that tho decomposl
tlon of ethanol saluble proteins 13 maxmmum in all the three cases i+ O AL,
TS (Treated Soil) andscil. Decompontion of total proteins is greater in the
a0 of T8 u compared to O.ML. and soil, with the result minerallmtion of
inorganic nitrogen is also more in the case of T 8 This emphasizes the
rode of micro-organtams which develop a o soll dwing humifcation. The
rate of protein breakdown increases with the 1 ing rate of d

of carbohydrates.

The order of decomposition of these proteim  during  humlification of
leaves fs as follows 1—

Ethanol (70-80%) sohuble proteim>alkali (0.2¢ KOH) soluble prote-
Ina>water soluble protetns>mlina {10%, NaQ!) soluble peoteins.

Tnthe caseof T 8. 1aline solabl frmctlon of proteins increase which

may be doc to converslon of water alkali and alcohol soluble fraction of
proteins to ealine sotuble fractron of proteins to some extent.

The order of decomposition s 33 follews 1—
Aleohol sotuble>> water soluble>> allall soluble.

From the greater decomponltion of protring in the cae of T S., Increase
of morganic nitrogen and pH ranging between 7 108 It has been sugpested
that Dhndhia leavey, though noaleguminows, may prove to e a potential
green manure.

InTrODUATION
Protelns, which are one of the major emential constitents of all Hving

celh, are natorally occunng extremely complex combinatioms of aminoscids.
These are the storchoue for mest of the organic nifrogen.

During the protein decompoition in nature micro-organinms synthesle
extracelinlar proteolyuc enzyme which acts bestatthe pH range 78 This
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enzyme hydrolyses proteins to amino acids wia protcoses and peptones. The
major end products of protein breakdown are CO, ammonlum sulphate and
water The ammonlaso liberated may be cither (a) arimilated by sofl
organism and agan synthetized into proteins or (b) adsorbed by colioidal
substances in il and bound as ammonia or (¢} acted upon by other soll
forms and oxidised fint to nitntesand then to nitrates.  Protein umplification
probably progremes as follows 1—

Pr P ot Pey Amino Aady
N Ammonium compounds

. or Ammonia
Aad- /
Amudes Oxidatlon

Nitrate

A large part of the protein or peotein rich campouads added to sofl i
recavered in the mineral form. Some of the proteins, however may combine
with lignin and ot er redstant compaunds and become a part of the soll
humus.  Once the aminoaclds are formed they are deaminized by several
methods and ammonia so obtained Is changed to nitrates, the form which
higher plants take up In large proportion of their nitrogen requirement. The
rate of muneralizatmon is infuenced by the pH of the environment. The
production of Inergani  nitrogen Iy greater in alkaline than mn acld soils

The rate of protein breakdown depends upon C N rato  amount of
lignin and that of a lable carbol ydrates A low nitrogen content or a wide
G N ratlo 1s associated with slow decompasition ! The more s the amount
of lignin the less will be protein breakdown as proteims form ligno-protans
complex with Li#nin with the result that the rate of nitrogen minemnllzation
i retarded ¥

The carbolydrates have retard ng cffect on tt ¢ decompasition of protelns
due to animilauon of jum by the additional orgarusms appearing In the
decomposition of carbohydrates or to a microblal preferen ¢ for the carbohy-
drate, to (e pr tein®

T <rEmIHENTAL

The technlq ¢ of Crowther and Mirchandani® and Daji® was uwed for
the humificatlon of O M (powdered Dhudhla leaves) T S (soil mixed with
O M "0 1) and wul. Sumples were taken out at every fortnlght as
deseribed in our previon commun ¢ tlon (\gra Univ J Rer Vol AIT Pt.1
Jan %) Fromeah mpleofO M. T S and il protemy were extracted
by succordve treatmeat with dit lled water 10\ Cl 024 KOH and
7000 edanol?

200 g ol prwdered nladeaed O M 400 g of T 8 and 400 g of ol
were shaken separat Iy w il 400 of di tlled water for bout 68 ) ours in
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an electrical shaker and then filtered. Reaidee was shaken with 400 cc. of
10% NaQ! I an clectrical ahaker for about 68 hours and filtered. The
rosidoe so obtained was shaken in clectrical shaler with 400 cc. of 02%
ROH for 6-8 hours and flliered The final readue to obtained was shaken
with 400 cc. of 70-B0%, cthanol in an electrscal shaker and then flltered. The
agoeoms, salive, allknline md alechobic extracs 30 obiained were dialysed ma
Grahms dialyser The dulyals was carried out till the dialysates started
glving negative teat for jons.  This iodlcated the completion of dialyns which
took about scven to ten days. After dialysis thee extracts were dried and
weighed. In the case of mofl only overall changes In protans in different
extracts was obeerved at the cnd of 105 days of humification

pH was determined In each sample,

Tables 1 2 and 3 represent tho amount of proteins in d flerent extracts
of 100 gofO M T 8 and 8 respectively Table 4 shows pH observations
in differentsamples of O.M T § and wil Olpervations on changes In
amount of total nitrogen, organle nitrogen and mineral nitrogen  have been
commmunicated in our previos paper (Agra Unly J Res. 8cl, Vol XIT Pt. 1
Jan. 1963) bowever these observations have been utihized here to explaio the
changes m proteiny

Drousson

Graph 1 shows that during humification of O M. alonc peotems extract
able by water fint increass by 42% upto 30 days then decremse very much
{40%) at theend of 105 days of humificatn  Total proteins alwo Increase
upto 30 dayx.  During the mme period organi nitrogen increases and mine
eral nitrogen decreases. Saline (10% N C1) and alkallne (02% KOH)
fractlons of protelns alw Increase upto 30 days  From these observations
it is inferred that mincral nitrogen b being inmobilized to water soluble
proteins by the micro-organimms duc to thelr high multipheagon. It b
observed that aleohol soluble protelms decreass sharply in the beginning
upto 43 days then they decrease gradually Dur ng this period, saline and
alkaline  fractions of protein abo incresse so dtfs probabl that alcohel
soluble protefoy might have been converted to mline and alkaline fra tons of
proteins before being mincralized. Total proteins decrease gradmlly alter 30
daya and at the end of 105 days decomposition was observed by 50-3%  In
table 1 it b observed that the rate of proteln  decomposition increases with
the decrenslag amount of lignin and the decomposition is maxinwam after 108
days when the amount of lignin b minimum. Our olservatious have Leen
fully supported by thase of Bremner and K M. Shaw! Intbk 1 It &
obecrved that as the rate of proteln breakdown Increases G/N mato (previows
paper Agra Unir | Rex. Scl, Vol XIL Pt 1 Jan 1963 bmuc} narrows, a
fact supported by the views of F E. Alllson, ML § Sherman? etc.

Ingraph I mincralization in the case of O M takes place  fter GO
days and rraches to & maximum at 75th day afler which jt goes down.
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After 105 days of humificatlon mineralization Iy 41 8%, increase in total
nitrogen is 27-8% In graph I the decrease in mineral nitrogen after 75th
diy and fngease 1n argani mitrogen dunng the mme  period mupgot
that munersl nitroge1 i1 being converted to organic nltrogen which v notin
the form of protein may belin the form of aminoacsds or their salts

Inthe case of T § (graph II) water soluble protelns decrease gradually
and decomposition i3 66%, at the cnd of 105 days of humification Alkal
soluble proteims first decrease upto 30 days thes incrense by 1 78%, at the
end of 45th day followed by gradual decomposition upto 82 22% at the
end of 105 days, Proteins in saline extract Increase gradually and the increase
is maximom atthc end of 3(th day At the end of 105th day increase In
proteins of smline extract is 84% Total protcin decomposs graduslly tll
finally it reaches to 60 5% atthe end of 105th day ‘The Increase in proteins
of saline fraction may be due to convension of water alcoholic and alkali
soluble proteins fnto saline soluble fraction of proteins. It appesn that
decomposnition of water alcoholic, and alkali solable proteins occurs via saline
soluble fraction of protans.

In the casc of sodl alone (tablc 3) d port of total p occurs
Ly 3384 and nallne soluble fraction of protdns increase at the end of 105
days. De-omposltion Iy maximum in alcohol soluble fraction (rearly 70%)
From these observation in O M. T § snd wlljt may be concluded that
alcohol soluble proteins are eanly ble. Greater d Itim of
proteins In lh:cuco('l‘ S may be duc o high xmcmbullcﬂdty

In the case of T S (table 2 graph I1) mineral nitrogen decreases upto
45 days Uut there i3 no fnarease in protein content of T 8 during the mme
period while the organic nitrogen increaser. It appean that inorganic nitro-
gen hat been con erted 1o organic fonm otrer than proteins may Lo n amino
aaid or thar saly

Due to greater decompositon of proteins (graph II) in T S as campa
red to O ML the increase in Inorganic nitrogen in T S may lead to Increased
fertility ofsoil. Hemce Dhudhla kea <3 though nonleguminous may be nsed
as green manure for the less fertile soils

Obrervations on pH measurement also fa our thisO AL (o Dbe used as
green manare  The pHof T § dunng 75-105 days ranauns In the viclnity
of 7 10 8, and thut b optimum range for the acuvity of extracellular proteolytic
enrymes which decompose proteins and in this range rate of mineralization iy
maximum duniag the peniod from 75 days upto 105 dayy which may be duo to
high enzyme sctivity and high bacterda) acthity In the case of O ML and
T S both it b olserved, that the rate of protein breakdown (table 1 and 2)
Increases with the deereasing amount of carbohydrates (table 1 and 2 previow
paper A U J R, loc at) which proves that micro-organlam prefer a
carbohydrate sulstrate as » source of energy as compared to protelny. This iy
supported by Martin !
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MORPHOLOGICAL STUDIER IN THE ORDER
UMBELLIFERAE I PSAMMOGETON BITERNATUM EDGEW

J S Daaxzs

Departmeni of Botaxy B R. College Aprs
IxrxopUgTION

Umbelliferze dnphnnnﬂmmzhg mocphological featares lile the
sccretory ducts variation in {nfl lopodium and carpoph On
account of th it hes reccived derabl lon from marphologhits and
embryolognts.  Beghtel (1925) 1n Pestnacs satme and Borthwick et ol (1931)
in Dewcxs Jmave described the development of flara) parts.  In the former the
fors] primocdia aroe in fmccondon 01 petals stamem and carpels while m the
Iatter sepals, petab and stamens come out simultanrowly followed by that
of the carpel.  Rendle (1938) b of the opmion that in most of the ombelliferous
plants the stamens appear finst, followed by petah and finally the scpals.

Jackwon (1933) concludal from her studies on the anstomy of the Aower
of the Umbelliferne, that tho carpophore Is aximl at the basc, while the rest of
it Is truly earpellary in nature.  Further she has reparted complete abwence of
the central bundles fn Hydrmstpls while recently Mttal (1853) in Hpdracayls
retxndifulia xud Caatrils asieticn, has shown the presence of these bundles,

Schuart (1931) has reviewed the embryological work on the family
Umbhelbferze. Varions workenn have repocted the presence of only = single
ovaloin each carpel while Borthwick (1931) in Dewens carats and Hector (1936)
1n Pastieca saime have described the intdation of two ovuler the lower on of
which only develops normally  Multiple female archerpotial cells ha + been
reported in the members of the family Umbelliferae.  Borthwick (1631) in
Dewcas sreit on the other hand, ha described only on female archesporisi cell
which directly finctions as a megaspore mother cell.  The development of the
cmbryo sac has been found after the P {ypenun type (Schnarf 1951 Borthwick
1931 and Gapta and Kumari 1959)  Mahehward (1948) in Drcsa eppasit
felis oo the basls of the obscrvations of Hakluon (1923) has decribed the
embryo eac development after Drusa type.

The free nuckear endoaperm in Cormandrim sehzom shows the development
of enucleate cytoplasmic nodules (Slugh & Gopta 1835)  Receatly Gupta and
Ramari (1939) have also repoeted the formation of these noduales in Fernlonfam
and Corrandram. Souvdges (1940) has described the embryo development in the
famuly Umbelliferac after Solanad type Adventive embryos have abo bean
seported in Feeauulen wilegers (. 187%)
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MATERIAL AXD METHODS

The material of Prammopeion bilernatum Edpere fixed in formalin-aceto-
alcohol and preserved in 70 4 alcohol was dehydrated through aleohol xylol
series and cmbedded in paraflin. Transverse and longitudinal sections were
cut at 8-14 u thicknens and stained wath Hematoxylin and Crystal vielet and
Erythrosin,

OxszavaTion

Prammogeten hitcrnatem Edgro., 13 & small xerophytic, pubescent annual
herb whose tap root penctrates decpin thesandy soi]l - The leaves arcuni-or bi
planate segments of lower {eaves arc ovate pinnatifid.  The flowers are borne
in terminal compound umbels with linear Involucral bracts and small lanceal
ate wnvolueels The sepals are rudimenfary represented a3 a tim on the top
of the ovary surrounding the petals and the stamens  The petals are white or
purple in colour Gymoeclum is bicarpellary and syncarpouws. The ovary
s infenior and bears two ovules in each loculws of which only one develops to
maturity  The fruit is ridged and pnmary and secondary ridges are covered
with hooked unicellular halrs,

The sascular supply of the umbellet and the floswer

The stalk of the ambcllct contains five or six well developed vascular
bundles.  These bundles, near the base of the flower expand Iaterally and fuse
to form & complete ring of the vascular tinue leaving only & narrow pithin the
cetre (Figs.1 2)  Soom thls vascular ring gaves out five or six traces
ing to the number of Involucel bracts (Fig 3)  Each trace prior to entering
the bract produces two lateral liranches one onits eltherside  ‘The three traces
travening the involucel bract reach only up to its middle. The remaining
vawular tisue in the centre 100n splits up into a3 many groups zs the number
of the pedicels 1n the umbellet. Each of these traces divides to form twobumdles
which supply the pedicel of the flower (Figr. 4 5)

At the base of the flower ten traces arise from the vascular bundles
of the ped cel and a group of four poorly differentlated strands Is Ieft In the
centre  During the upward course these come closer and form a compact rod
like structare the carpophare of the mature fruit (Fig 6) ‘The ten peripheral
bundles supplying the ovary wall are distnlmted equally In both the carpels
and are always found to traverse through the ridges. Through each of the
grooves runs a0 ol canal whyje the median septum ponsenies four central vas-
cular strands as well as four a1l canals (Fig 7) The peripheral bundles fn the
upper part of the gvary mive nise to ten vascular traces for floral appendages.
The traces pass cut and supply the petals and stanwens in an alternate manner
(Fig. 8 9)

Simultancown]y th four central strands become more consplenous and
Nnhmﬂytnfmm(-mbmd]a whichareln enely oriented. Nearthe ovule
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bearing region, all four bundles of the  ovary wall lying near the septum, ramify
snd meet the central tundie (Fig 10)  The ovalar supply arisa from the
fimed products of these mmdles and the abortve ovules receive only poorly
developed trueer, ‘The peripheral bundles (Fig 11) on reaching the stylop-
odimm expand, fuss and organkte into mx bundles  three of which cater exch
syyle (Fig 12)

Afwresperogeuesis

Three or four archesporial cells differentiate in the hypodermus of each
Jobe of the anther »s scen in o crom section. A medizn longitudinal section
however showa a single rovr of seven ot exght cells of hypodermal srehespariom
{Figs 13 14) A penclinal divinon of these cells Jeads to the formation of &
primary parictal layer and a ponmary sporogenows layer (Fig 13)  The celb
of the panetal layer undergo hoth periclinal and anticlinal divisions which
dufle iate Into an endoth a middic layer and » tapetum (Figs. 16 17)

When sather s mature, the cpddermal cells dovelop the cuticular thicken
1og on the tangential walls and becoroe stretched and flattened.  The cells ef the
sccond layer the endotheclum, are permitent and thick walled while the middle
Iayer gets crmhed before the anthes reaches matunty  The inner most layer
u the tapetum.  Itx cells are binucleats apd glandolar in pature (Fig 18)
Towards the clase of the medotic divirion 1n the microspore mother cells oc [ater
tho tapetal celly become loose, thear nucle: start degenerating and finally they
wre completely abyorbed.

The primary sporog Inyer undergoes some diviad to form » mass
of microspore mother celle  As a result of meiotic divislon each of theso celh
becomes tetrenucteate.  Cytokinews by firrowmg results in the formanon of
tetrabedral and fsobilateral tewrads (Figs. 19 20)  Pollen grains are tnicolpate
with three gom pores

Migesprogeneris and ths drsalep of fomale g s

by

The ovules ate arthotropows to start with but Snally they become anatro~
pous snd pendatows  Thesc are unltegmic with » manive integument. The
m@mmw{mﬂmmhmlmmme middle part of the female
archesporun. It grows rapidly and surrounds the nucellus forming & naorow
and long mucropylar canal which 1 in feation with the microp
chamber (F'g 21)  The lnaer moat integumentary layer forms the Integument-
ary tapetum. The cells of thia fayer are radially eldnguied and contaln
dense cytoplasm.

ypod-tfmilu:hupcddccl]udlttcmuncdln the mucellus which
is Lcn::nd:;'lghhxc (Fig 22) Tt functions directly a1 Wm cell Rnd
divides to form a dyad The second division of the dy-drem!;m Ru_:n;cg:
oflingar tetrad (Figs 23 29 T\'Len'ppl'rv.hmmtflq;:ﬂ <
perate  while chalazal oae develops funiber (Fig 25) Three succemive
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divauons of the functional meguspore nucleus ultimately form an elgth nucleats
embeyo sac (Figs. 26-28)  Sunultancowsly the nucellar epidermis gets disar
ganised and the embryosac comes in direct contact with integumentary tapetum
The cight nucleate embryo sac toon starty arganisation intoan exg apparatus,
two polar nuclei and three ephimeral antipodal cells (Fig ®9)  Thecells of the
cgg apparatus arc somewhat pear shaped and tapenng towards the micropyle

Endasprrm

The primary endosperm nuclens undergoes free nuclear divinons. A
large number of nucldd are formed linkng up the embryo sac wall and leaving
a prominent vacuole In the centre.  The number of endosperm nucled in the
micropylar part appears to be slightly larger than thase of the chalazal regioa
(Fig 30) The devel of endosperm i accompanied by an enlarg
of the embryo sacin nll directions, more so along the Jong axis, until the embryo
sac beenomes more or lass semilunar in shape. A number of ¢y toplasmic nodules
oc vaiicles develop in the micropylar part of the endosperm (Figs 31 32)
‘These are enucleate and are fewer in number in the beginning As the primary
nodules fuse wath each other thesecondary anes are developed on them and this
whole of the central space of the embmyo sac is fllled w th the eytoplasm of the
endosperm.  Wall formation in the endoyperm progresses from the micropylar
end towards the chalazal end till thes hole of the endosperm beconres ecllular
(Fig 33)

Frut axd seed

The frun i a cremocarp wath five pamary and four secondary ridges as
well assix o1l canal in each of the two carpely. A croms section of the mature
frait shows 4 single outer most layer of epidermal cells  The outer wall of this
cell layer is well cuunised  with tong unicellular hooked hain.  The pericarp
of the fruit u divmble into two zonev—the cuter mesophyllows and the joner
paren hymatows (F'gs. 31 35,  The dmelupment of tlc seed follows the
compression of the oll canals which are tran venely scptate and lined by dark
samed el

Shesced s 1gltly con & ¢ on the snner surface and § albuminous with
oily endosperm (Fig 36)  Almost the whole space of the sced 1v occupled by
the endosperm fur the embryo is punute occupying a sm 1l poruon fn the
micropylar end (g 3¢)  Fromall  drs the endosperm is covered by a Inyer
of seed coat which  den ed from the ep dermnss of the integuntent (Fig 37)

Dacwyston

The membens of the family Umbellferae w th four central strands fn the
carpellary region f the flenaer are more primitve tan thoe it wln! thee
sirand are exther red ced or are ttally lacking (Jackson 1033)  In/

130 biternatem Ed=ew,, each carpel has smven Tun Ues four £ wlich ar 1
oac donal and two central.  These central bundles are cry mch
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and bvversely orlented and, therefore these are the veatral bundles of the carpel
which have hocome varlomly modifled In the develor of the carpoph

P

As the stylopodium, in almost all umbellifers fs differentiated after all
flora] appendages have become separate it should be a carpellary structure
The question, ropplying all or fewer carpellary bundles is not of much signifi
cance.  Althongh Heuslow (1991) on the basis of the continulty of the placental
bandles m the stylopocium has regarded it a3 earpellany in nature {t would
have been better to conslder it a3 the sterile region of the ovary which hay
retamed the pl 1tundles In P Tt bt Edgew on the other
hand, ths stylopodiam does not recelve thete bundles.  Thus the argen under
discasion f3no doubt carpeliary but {t cannot be considered the stetile region
of the ovary  ‘The Interpremtion of the disc as carpellary in Centefla asfatien yy
Mittal {1935) docy not scem 1o be connncing sahe tas shown that the differen-
tation of the diac takey place before the sy lon of floral appendapger, The
discin Gelilla enetice up tothe region of the floral appendages s partly appeadd
calar and partly earpcllary while beyond that it bs traly earpellary
The differentiation of only one fenmile archespordal cell direetly funetlom)
megaspoco mother cell s a feature of advagic nature for In ather phm.,'f
the farddly 2 mmltiple archesportum is reported  The ocevrrence of eytoplamle
nodules in the free nuclear endosy ol P celom terdelom Edger Ix Interest
i Farooq (1933) has reported in Oldealendle coryrbste that e (ygon fay
mk nodatey become detached from the eytoplasm and ultlmately i te
Nelther S8ingh and Gupta (1956) in Csnandren lvem, o (e Peeent aith
n Prsmogeton bilernaten Edgro  has olserved any detachmens o oy :Yfl "lff
In them cases afier the primary protuberances have Bowd togent s u! §
secondary protuberances ariw onthem By the repetliion of ¢) . T ol ey
ber of times the whole ofspace in the cmbeyo sac i1 fiffeg upwht f"’""nu Fum
of endosperm. e s y1eq Lasan

Smauany
Flowers boene In compound umbels are mero

Vascular supply of stalk of an umbllet mt\nsup?i‘t;]\t or "wm. Infry
Podleel of fawer recesves two bundles which spli gy fngs "]
caly four strands in the centre. Ten tracea o fen 4
petals and stamens altcrnately  The ovules Prriphenl )
products of latersl and ventral bundlex.  Aly
which enter stylex, gradually disappear 1 o

Microsporogenest { nocmal and by

are formed.  Pollen grains arc tri-colpate ,:&H:u:" Rad tetrafintral 4 10
unitegmic an tropous and pendalow, Deyyy, R parey Coypfey mre
follows Polygonum lv‘?c‘ En\xlnv, Foplagm, .;:Lffmal Kainet Ad 41
nuclear endowperm. Frult b eremocarp w i), Bve are fonrd | f e
ndges covered with unicellul * hnoked haly DAY 204 Fair wr ndd
aod parenchymaton rores  Soed enap fy nagle l:l’fmﬂm £ e g ¥
ephderms of ntegument. THand g L ed £

ftw eyary
rlandly
r;:: fenyfuy
ndlre ggal

;h:L;u’fply frem rn!\? n/»
tywu\opmllm P Exeere il e odn



130 AGRA UNTVERSITY JOURNAL OF RESEARCH [Vo! XTIX
ACKNOWLEDGEMENT

I owe a high debt of gratitude toDr S P Singh for comstant guldance
and to Dr Bahadar Sinch for valuable criticlsm and going through the manas-
cript. T am also grateful to 84 S N Chaturvedi for kindly pasing on to me
the fixed material and to Dr R K. Sineh, Principal B R Collegg, Agra for
facilitls and encouragement.

Rerrrwces

1 Deghtc, ¥ F. 1925 Thw rmbyelegy of Purtisaca setios. Aot Jouwr Dot., 121327338,

2. Rorthwick, H. A, 1931 Derdapmext of Marvgemctaplyne end Enbrpe of Dances corvie.

3. Borthwick, IL A, Mabei Phillips & W W Robbins. 1931  Fleal Deselopment {a Demsy
corvia. Amer Jour Bet, 181 T84-796.

4 Farooq M. 1953 The Exlopwm oxd sl rirmtcre of oldmlendis crymbvia.

5. Gupta, S C. & Kamarl, K. 1959, 4 cmtribution 1o the rmbryelsgy te Fornicalem mnd Corlatrams,
Todixn ScL Coog. Awo. Proc, 46th. Sesdon, Delhi.

Henslow G. 1891 On ths pescxler priems [ florsl orpens snd thel Inmperbonce (% the {ator-

premation [ike morpboiegy of flowers, T Lim. Soc, Bot, Londes 291 131 197

7 *Hailazson, A. 1923 Siefim s & dicie der Umball] Lands
Ustrenity Armker N P Avd 2,18 Nr 7 | Tap,

8. Hector J AL 1938 fetrodaction tw D} Betory ¢f feld Crapr. Noa Cereabs, Vel IT Jodan-

3 Africa.

ooty

9 Jackion, B 1933 4 study of Corpephery of the Unbelliferas, Adwer Jour Bet T2i121 143,

10 Mahortwarl, B 19K The Angierprm by sac, Bot, Rev 141 1 56,

1 AGmL A P (9.5, A ceusrlbution f2 the Jarphelegy of Courils ariatice {Lice) Urbon and some
o0 releted spackes  dwer Jrw Bt Sw, 341 248-26)

12 Rendl AB 1938, T dovifatfe of frwering plestt Vol. 11, Cambeidg

19, Schmarf, K. 1931 Ferpalichs Emirtyelegls der A florpermen, BerBa

AL} R-‘h'D.l.Uuph.J& 193, CyisRasmic mddes | the Dodviporm of Coriandrum sritve.

Sclmcr and Colarr 221 313314

ExrranaTiow or Flouxzs

Abbreviatlom, b, bracty €, carpaphore; cb, central bundlfyg cu, cytoplsmmic weduler)
epid rmbs en, endatheciom; end endosperm; oe, off camal; 1, ovular tracey
m, middl layrr; pe primary rldgr; pt, trace for the petal} 8 sporsgrmons
celh oS, sredcoat er  sccondary ridge; o, trace for the stamnn) £, taprtum,

Flg. § & 2 Sait of the embriict e cromection at diferent fovele.  $f Fig T 8,
t the base of & crabellet showlng orfgia of d  traces for brvolocele x84 Fig 4 T 8 of
be mmbelbt thowing slx bracts and reveral pedicels of e flowers. x84 Fig 5 Trameetion
of the prdicel of the fawrr 84 Fig 6. T 8. of Sower thowlog wn prripheral tracre x246.
Fig 7 T % of evary with four central bundles bn the septumxdt Figr 829 T3 of the ovary
showing the erigin of traces for prtaly and tamems. 246, Fig 10.T S of the evary shondeg
the erigin of evalar tracre. x 216, Fig 11 T8 of evary a1 still higher Fovel with resldoal
prripheral vasculas bundls x 246. Fig 12T 8 of the mlr. 210

Fig 13 T S. of young sathr thming three archorporial cefle 2060, Fig 14 L5, of
th Rme howlag  slagl row of arboporial ell 1825 Fig 15T A of anther shondag
ﬁmmmhwwmm MO Fig. 16, T S of aather showiog twe

willliyer. 1833 Fig 17 T S of & anthy t Liter tape with four wall layer and
& mam of Forogaea Uore x 1523 Tig 18, L 3 of aathrr showing bluoclate ccloof

It coaselted Ln orighasl, v
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tapeturs x 1823, Figw 19 & 20. Trtrabedeal and dmobilateral trtrade. x 2433 Fiy, 21
L8 of gractchmm showlng fnctlanal ovale, x 148, Fig. 22. L. 8, of ovale showieg slogle celed
rtteaporirm 1 1400, Fig 29 L 8. of oval with  dysd. 1 1400, Fig. 24 L 8. of ovule dhowlng
Enenr tetrady. 1 1400, Fig 25 L 8. of ovule showlng fenctional megupare x 1623 Figv. 2519
Development of cxbeyosme.

Fig30. Froo modkcar endosperm. x 220, Fig 31 Wall formation §n the

proombrys. £ 780. Fig 34 Frult wallia T 8, t premature etage x 680 Fig. 35 Frult wall
of wnatore fradt. x 680 Fig 36 L. 8, of sced with mimntr embryo ¢ the mwhcropyler ond.  #4
Fig. 87 T & of fruit showleg primary sod sccondary ridges. x 94
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VOLUMETRIC DETERMIDNATION OF POTASSIUM PERSULPHATE
ARD POTASSIUM PERMANGANATE I' & MIXTURE

Sgxy Kxoroxa Szaxwa
Chemzeal Laberadrraes St Folia 5 College, Agra*

Several methods bave been described foc the entmmaben of permiphare

weed and Forrom suiphate (1) o rapd volomotne method by Babt and
Errvaztay (2) and an jodometne method for maco  kad micro detercization
by Frigerio (3)

None of the above methods are Tapplicabls for the ro}nm:mcdckrml-
nation of p fphate fn the p of another oaxd
mmdmmm(ﬂfm theaﬁxnhmofpcmlp&!:
!ndnp—meorm'gminmd;,mdzﬁdby&mn & Singhal (M can be
wwed for the d xnd p e i the moxtare
dﬂxmv{&ﬁgh:mndiﬁmum

The sathor has fmmd that p

P wmd p
perxlphate can ber d o u muxture of the two by the method
dexibed in the paper

Exyrrnanrat.

Following soluuions prepared in double dintilled water fom chemicah of
A R, qulity were wed ko thh  wvetigaios (D VIO posmmom

@ NI potam ! &0 wtoumn:nﬁ
(n') WO sodfum thiomiphate (¢} 15 I\ wulphoric aad (v} B sulphmnc
ackd  (vf) 1%, manguewm siphar- (D 1% Saxch whton (&) 4%
woxdburn becarb {x) 0% B fodade,

The solution of potandum  permiphate waa freshle prepared evere day
I double dintied water

Peocxoenx

The wtal of px t and p P
nate n theuﬂﬂmcnmuxhntedu{ﬂm

A mixture containiog diffecent ratkos of persulphate and permanganate wos
taken in @ 230 mi prrex eonical fak, and IO ml of N miphurxe ackd,
30 ml of £+ sodum Wcarbonaze and 50 mlL of 40% potmem fodide
were added to o The fuk was then bptin dark for halff an how and
sfterwords 100 ml of N wlptwric acdd mere added to t and the contents

Presout Addsew Reesrch Pursickt, P & D Divhiom ¥ C. E L, Sixded (Dfsbad)
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{2) A par of mandibla.
(3) Apalr of maxillas,
(4) An unpaed labium.

Lokt (Fig 1) The habrum in Chilomenes sexmaculata forms the
antenioc or upper lip of the preoral (extra oral) cavity It b a roughly
tripezium shaped yellowish plate twice as broad as long Ity maximum
breadth from mde tonide Is 05 mm. and length 0.25 mm. anteropoatenocly
1t anterior surface is richly clothed with 2 vamety of structures. A large
number of pits are sparsely scattered all over the general surface. Bristles
are symmetrically arranged on the right and left half of the labrum. The
anterior margn I3 provided wath 8 palrs of bristles in which the third s
the amallest, second slightly cloogated whule the Vih is stoutest and longest.
Rest of the pairs are subequal and smfficently enlarged. The marginal
brustles are followed by five large bristles irregularly arranged in each half
of this sclarite, and interspersed by several minuto setae, Three small
bristles aro placed melally along the anterior margin, Dristles appear
to be set within the mts. The margin of the labrum it somewhat highly
chitinbed in comparison to ths labrum proper  On esther posterior—Iateral
angle of the labrum the labro-clypeal suture is provided wath highly chid.
nous hook shaped structures called tormae for the purposc of providing
insertion.

MincULATURR OF T Lasevu (Fig 2)

1 The extrinsle wscles of the labrem—The extrintic muwsculature of
the labrum contnt of a ungle pair of muscles.  They take thewr ongln from
the frons and are knserted at the basal angles of ths tormie of the labrum
‘The insertion of these muscies confimms Dass  (1937) generalration that
the lateral musxcles are always inverted on the tormae. The contraction of
these muscles depresses 1o the labrum ensuring probably a firmer grip of
the prey on which the insect feeds.

Marmuaros (Fiz 8)

The mandibles are the strongest of the moath parts because these are
very heasily chatinured pale yellow conical tructures with round apex curved
lnwards ending in a par ef prominent mchror teeth. The base of the
raandible is subntriangular measaning 0.375 mm  long and 0.29 mm. broad.
The outer lateral margin between two angles of this triangular popesses a
condyle ateach angle and articulates with the gena Ly geoo-mandibulator
soture. While the third angle of this base Ipng adjacent to the oral

1s directed fmward  These condyley are fitted into  alternatree
anties in the margm of th gena and acty as eflicient hinges for the move.
ment of the mand ble. The ventrally dsposed condvle is much larger
and stronger than daral o1e Close to the inner angle of the base
there are two pomntad taaltecth s molar tecth. In contradintinet on with
the observations in Cocanells sep’empunctata Pradhan (1938) in thir fnsect
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both the basal teeth aro of equal stze and arranged nearly at the same level
A Little distal to the ventral basal teeth 8 lodged wrwardly the frail chhibe
nows prostheca (pr) fringed malally with veny minute bektles Thete
hardly exiits any difference m the inclsors of both mandibles  There are
nnmeroes pits on the outer half surface of the mand bles but condyle

tecth, outer margm and prostheca wre devold of thewe structures The
candyle provides for the insertion of stout tendoa of the abductor mwcle
while the adductor Is Insated on the Inward angle of the bawe of the
mandible

MuscuraTurs 07 Mawoneres (Fig 4)

The mandible Is provided with the following extrinsic nuscles ealy
He —

2  Adbwiw Muscle—The lage stout and  powerful  mandibular
sdductor muclo arizing fram the postero lateral marging of the eranlal wall
and runnlng anteriorly comverge to form a large tendon which s inserted on
the Inner angles at the buse of mandible  Tts contraction brings about the
two mandibles together and serves to cnush and grind the food

3 Abductor muscle—It abo oaginates from the cranlum a litle notero a
teral to the adductor and i inserted on the outer side of thie basal wingle
£ ¢ between the condyles of the mandhle  Th contraction of these muscles
palls the mandible apart.

In a position of reat the abd are kept 1 and odd 1
relaxed resulting in & wider gapo of the month specially the twomandibles

Maxnrax (Fugs 5 6)

The maxilla of Chilomenes sexmaculata comiit of the wual compo-
nents Wy —

(1) Quréo—(ca)

@ Stpo—(m)

(3) Lacinha—(k)

Cardo locks like a ring with broad ventralwall but o rrowed domalty
It b fitted into & shallow depresion on elthar side of the Labium There ro
threo pointed spodemes on the proximal nm of the cardo. Thew apodemss
project nto the head capaole  two of them are directod Imwards (mestally)
while the third one which i the longest, Is directed catwards ‘Thase apod

mes provide for the insertion of muscles Distal end of the cardo {1 connecte
with the stipltsl portion of the maxills The cardo s pr  ded with = large
bristles in two rows—oae lodged t the onter margin and th  other meually

Nine xmall brestles are located Irregularly oo the malnl aspect along with five
or six plts
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The stspital portion ¥ o holkmved structure fitted upon the distal margin
of the carde ‘The st pes consist of threa teparats sclenies, the docso-lateral
sclerite {df) the ventro-lateral acleritc (D) and vent omoial  wlente {3p)
The St pes has five laige bruties on the outer prodmal margin and 1nven
such brstles rre anegularh placed along with numerous p ts and some amall
brastles mwards, Four large brutles are  prominently held out en the ventroe
lateral angle of the stipes.

The lacinla arnes from the dorsomesial sids of the stipa. Lacinin iy
hollow and sabreshapeds Tt as clothed with seven large bastles In the proximal
rov fve such by tles in t1 o middie and four in the distal row A large num-
ber of long and fine setre form the fringe 0n the dutal margm.

The galea arisey fiom the dhmlmzrg 2 of the stiper venteal to lacinin
It conust of tho aepr the peoxt fr small and tubular in
structure whie the daal ncgmcnt i large and some what semicirculas
in shape. A luge sumber of long and fine setae form the fiinge oo the faner
marga ssaibar to Ldma. Your Luge bristles are placed oa the outer distal
masgn and o good nurber scattered all over the ventral sutface

The manilary palp arlses T om the latero dutdd marg o of tho stipes. It
cors st of four seqments whose size promtounvely  ar creases towards  drstally
the termmnd beiny, the largest The fint segment of mawilary palp Is deverd of
aoy  sensilla orexushelet n but the second segment has five Jarge briitles
vn the outer mary » and fou on the lnae with few passely xattesed on the
geacral susface mloag wth  few pits. The penultimata segment of the palp
has four b stles on the outer ma g and tieeon  noer w tha few spanely
scattered an the general w fwe The numbe  of pis 13 very much reduced
The termmal segment of 1 ¢ palp has cleven large brastles on 8 ¢ outer margin
and four siack brastles un the | ner margin w sh numerous parsely seattered oa
the gene al s f ce bmgwit nimerous pits,

MosutaTier of Maxicta (Tuwn 7 8 1)

Theort meog mx le of mv JlaTle e we fhemuwcles s luch move the
maxills as x whole Theeo of them are taserted on ing m lerotleed hook shaped
apodemes of the Card  nd o of thest pital port oo There muscks are
Qescribed as follows —

4 Dorsel fesv el JSthemesuls T2 musl  anses pa ty from U
Iateral margen of the framen sagnum and partly { om the pasterior arm
of the sentornmm and 3 ruerted on the doral apod me of the cardo,

5 Vandfevrmx | f tepxalli-1t ar ws Tom the poster or amm
of tentorfm and inseried oun the ventral apedome of curdo

6 Tatew px b f mods—Ths mwd take i ongls from
the Iateral wall of the camurm and 1 inested oo the Jongrst apodemeo
of e carda.
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7 Extesser masle of the lacfale—This moscle anses partly from the
posterior arm of the tentocrmm and partly from the rmargin of the fornmen
magnum and 1 Inserted on & loag pro~em arlsing fram the outer angle of the
base of lacima.  Contraction of this muscle brings about only defledon of the
lacinia and not its fleien  Snodgrass (1935) and Das (193™) did not describe
amy muscle under this nams but observed by Pradhan (1938)

8 Flewor mvscle of Swhgelen—This mmscle takes ts orig n fram the
ventro-lateral margin of the foramen magnum and Is inserted on the
proxtmal comner of subgalea, {¢., on the ventro mesal sclarite of the stip tal
portion. Snodgram (1933) and Das (1937) did not mention any mmcle
wnder thhy dexignation bat noticed by Pradhan (1938)

The intninsic mscles of maxills

9 Subpelsar frxer wxicle of the pelse—This mmcle takes t» orgin from
the mesial margie of the subgalea and 13 Imserted on the base of the distal
scgmenat of the galea. Das (1837) dereribe this mmeclo as cranial flexor of the
gakea In tho caso of musculaturo of Insects larvas,

10 Supltal fexsr mxscls of Szbgalsa—Thiy mumcle originates from two
separate places L« along the emall lengths of the meslal margin of both the
anterior (doreal) and posterior (ventral) walls of the stipes and are inserted
on the masial margin of the sub-galea.

11 Stpital muscle of mamiley palfar—This muscl origiates from
the modian basal part of the stlpas and {3 {merted on the proxmal margin
of the bagal mgmentof the palpm. According to Pradhan (1938) this
muscle acts ay levator and depressor smnultaneomly becanse th mscle fbres
«:Jf]bo;th:l;.:mv:ﬂmmuniupiniundthmhnodardhnn:dcnbemm
e fibres. om  movement of the pal are t aboa
unmrﬂanofc:rnlnﬂh-unndrd.nnﬁonby:mi o o

12, Praximal scpmesial fexer wourcle of the palpxs—The fibres of this mmcle

take ther ongin from the second segment of the palps  and imserted on the
third segment.

13 Dital rgmatel fxer mwscls f palpws—This muscle b an exact
repliea of the proxomal segmental flexor arinng from the thicd segment and
1 Imerted on the fourth or the last segment.

Lasrou (Figs 10 11)

The bbium B very simple In structare  The prementum (prmt) Is »
hellow more o lem thangular In strocture with a palr of Ixbal palp!
There are no xparate glomie and paraglomac The doml fnner flap
of the prementam s membranows and forma th ventral lip of the preoral
cavity  ‘The Lip is the only representatree of lgula  Proximally the ventral
(outer) ch tinised flap fs contl ned drwnwards Into & prir of curved chitinom
peoceses which @ A7 I ihe middle line. Lach maxiliary palp b
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three Jointed the proximal joint is the smallest  The prementum 13 provided
with fve betles m two rows the distal having two brutles mesially while proxi-
mal with three bristles  Six bristles—two large and four subequal—are sparsely
scattered on the surface along with few pitt Datal margin 1 nchly clothed
with fine sotae  There 1re five brutles on the outer margin and two bristles
ont the Inner margin of the labial palp

There is a very wide membranowy nren between the prementum and
post mentum  Thos membranons aren allows o comalderble flexion of the
prementum upsvards

The pmimentum consists of two distinet plates. The diswal plate f
called the mentum (mt) and the proximal one the submentum (mmt) The
mentum is well ¢l itinfsed plate and very slightly moveable on the submentum
provided with four large bristles two bristles placed laterally on either sdde
along with numerony pita Tts ndes are curved upwards  The submentum ks
rigidly fixed to the median sclerotized plate extending between it and the
foramed magnum. On it lateral side thers occur slight depresions In which
cardo of the maxilla articulates, There are no bratle or setae on the
sutface of the submentum but numerous pits arc present.

MusquraTure or Tiie Lazmae (Tig 12)
Ther arc no extrin’d muscle in the labium of Chilomenes smaculata,

The ntrinne mules of the lebym—There aro two typer of intrinue
mutcles found in the labium,

14 Vuscles of the premuntm—These mu cles arises from a median fragma
on the ha e of the post mentum or submentum and are inserted ventrally on
the ha e of the peementum  These muscles sexve as retractors of the pre
mentum. The ctraction is pruble only due to the prescnco of a wide
membra e between the prementum and mentum

15 Murcles of the labial palp —\fuscles orlginating from the proximal
sclerotized od of th prementum and inserted on the base of palpl and im-
part movement to the palpi

Dncrsmiox

The rs~ct onder the praent study it m Carnivor and preys upon
vanous species X Aphuls  The morphological structure of mouth parts
bears an kmporant elationsl Ip with the varkety of food.

Th librumi provided with a pair of extnnile muscla fnserted on the
torme the contractin of there mukcles depresies the  labrum which  ensures
a fm gnpof th prey on which thewe Insect fead

The mandibles are the most imp< rtant of the mouth parts to provde

mechanial mean § treatment of the food. They are provided with a palr of
ponted Inckor teeth nda pair of lasal teeth In this penut.  Pradhan (1938) In
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cage of Qoecinella septemp described a pair of ponted incisor teeth and
a parr of banl teeth while Saxena (1933) in Luclola gorbaml described only
a smgle sharp polnted tooth in the mandible and Setht (1942) in Scarftes indus
obsorved two teeth In the right and three tecth 1n the left mandible, It, there-
fore, sppeary that there 1s a reduct on n the number of Inclsor and molar
teeth in Carnivorous insects In comparisan with Phytophagous one in which
apparently a large number of nclsar and molar tecth are requered for scrap-
ing and masticating the plant trsues It 13 probably due to the same reason
that teeth In Garnivors are large and pointed in comparsen to thoxe n Phy

tophagous insects  Larger teeth are intended to bite and cut the prey Into
picees while the small ones facilitate the act of scraping and mastieation or
plant times in herbivorans meects. Tho resnlts in the redoction of Inclsars
and molar teeth m number but grows in size. Consequently the muscles
which operate the movement of the mandibles are large stout and powerfal
n carivorous intects becawse they are raspomiblke for neaing and ermbung
& stroagling prey

‘The prostheca fringed with numeroas beistles appears to sct a2 sensory
orgAn to exerciss a duerimination on the fbad.

In maxilla, the gales acts & & chicf sensory organ becanso it fs clothed
with numerons bristles and setwe bat it {s comparatively smaller than the gala
of phytophagous Insects At the tlmo of picking the prey the gaka comes in
dlrectumuawlm&nfood-omntthemmldnmfcduponmyundul-
rablo prey  Its merve supply supports this view

In labium the prementum is comparatively larger and more expended in
this form  The pr of a b ion botween the prementum
and pot mentum of the labimn is very special and unique in thds insect. When
tho fusect picks up the prey the labnmm depresses downwards by the contrac-
tion of its muwles, at the mme time the membranow connaction present
between the p and p allows the p to be Inflect
ed upwards to hold the peey between the labrum and lablum, i1l the prey b
not crwhed by the mandibles.
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FREDING APPENDAGES AND THE ALIMENTARY CANAL
OF TALITRUS SALTATOR MONTAGU

V P Asmawau
D A V Céllege Muzafornsgar

IwrrODUOTION

Taltirer salister Mentagu belongs to the suborder Ganmmandes, famuly
Talitrldae of the order Amphipode. A full grown specimen of Tel frax 13
about 20.25 mm long and is brownuh grey m colour It iy abundantly found
slong high water mark m rand, awociated with rotting s weod or other
debris which preclode the evaporation of mowture. Duting summer Talures
burrows mto snd to a depth of 20c 3 pches untll mowt condit ons xre
found Itls one of tho amphipods who has formken tea for land and the
snmmal may be found several miles away from water

Spence Bate snd Wextwood (1836) Sams (1893) Cheovreux and Fage
(1925) and Read (1947) have descr’bed the external characters as well as the
distmibution of theamphipod in different localitles of the European comst.
However nobedy hasso far described In detadl the feeding mechanmm, foeding
sppendages and the almentary cansl of any of the amphipods. In this ac
count an attempt has been made to correlate thesa  different aspocts with
respect to Talitras taliatsr

MATERIAL AND MrThobps

Talitres sulister which are found in abundance under th  wooden planks
and stones aften far removed from the sew, were collected In large mumbers
from Whitstable on the north Kent Coast (Newell, 19%)

The feedlng sppendages of the anfmal were dlmected out umder
stercoacopic microscope.  For  the wmmediate study  temporary glvcerine
preparations wore examined.  For detalled study the sppendages after belng
treated with a diluts solution of potassium hydroxlde were meunted in canada
ballam. Another method of making permanant preparation of mouth parts,
where In the different appendages were directly mounted in & mixtury of
pelyreny! lactopbenel and Indigo cirmine was foimd to be more uwefol the
amera lndds disgrams were drawn fram these preparatlons, To study the
armangeent of the mouth praurds, the narcothed animals were stpdied  the
hocizontal wections of the heid abso gave an iden of the wrangement of th
mouth parts.  To examme the mouth parts in actlon, lving specimens were

constantly observed wnder the stercowopic microscope dunng the act of
feeding.
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The stained preparations of the young specrmens, g1 ¢ an iden of the
general plan of the allmentary canal. The Internal structure of the gut was
examined by cutting longltudinal and horzontal scctions of the antenor part
of the animal, For the crtical study of the alimentary eanal as n whole and
to find out the prution of the different pirts of the gut with respect to the
body segments, serlal transnverse se_tons of the amimal were cut  An out
line diagram of the anlmal was fint d-awn on a sheet of graph with the help
of the mquared ej¢ picce  The myme anmnal was them cut in transverse
scctions of 8 microns thicknes  The whole series of sections  after making
tl ¢ necemarny caleulations we e carefully sot on tho predrawn dingram of the
nrumal thus presenting a dagrammatue view of the longitudinal sectson of the
ammal The camern Jucida diagrams of some of the sectlons weie alwo
drawn.

The different fixathves trled  include Duboseq Branl Zenker Gibons
fixat ve Gatenby s Flemming vithout ncetic (Gatenby 1937) Mann s mixture
of equal parts of a 1,4 cemlc acld rolution and 3% sublimate solution and &
nuxture a3 follows absolate aleohol 70% 90 parts glacial acetic acld 3 parts,
form1140% 7 parts. The an mal in each case was narcotised In ether before
it was fixed  Both Cello din paraffin as well a1 paraflin methods wore usal
for embedding (Carleten 1930) Different stafns such o3 Mallory s triple
stain Tleldenhnin s Azan stain Manns methyl Dlue cos n and Heidenhaln s
iron alum laematoxyhin counter stained with cosin or orange G were em-
ployed. Thu last one was fonnd to be mast uselul

Teanio Arreroaors

In the feedi g appendaves of Talitrar are included the different moath
party and the two pains of antennae which help as accessory appendages
duning the feeding mechamsm.

The supersor antenna of amphipals In general consists of a three jolnted
peduncls or protopodite and a long flexible many jolnted flagellum or endo-
pod te.  Tn additson & short accemory flagellum or exopodite may also be
provent st the function of the peduncle and the fiagellom  In Talitrx  the
superor antenna (Plate I § Ant) is very small and rudmmentary The
peduncle 1 quite large stz basal fmnt belng evpecially 1 cll developed  while
the flagellom  very small and has oaly five «egments.  The accessory fagel
lum 1t aliogetler absent  Both peduncle asvwell as flagellum are provided
with tmall thicl spines on both udes.

The infersor antenna of Tel trusis ex eptionally large (T Ant) and
comistsof 2 ery large peduncle and a large many Jointed flagedlam  The
peduncle b bonge than the flamcllum and appears to consst of only three
articalationt, the two banl ones being fused Into the Tontal vall of the
bead, The olfact  denticke 34 antlng  The organs of smell probably under
go~s some cha gr to meet o e altered condstion of the ex stence of the animal
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from that of the marine crustaceams In general  The inferior antenna of
male bs much looger sametimes 23 the length of the onlmal while it b
much shorter in the female.

Paired jaws o mandibles of an amphipod consist of n strong protopodite
inchiding a masticatory part or cutting edge and a molar expamion TIach
mandible usually has a three jolnted palp or endopodite. However the palp
s abeent in the mandible of Talitres (Mand.) The mandibley are very stiony
ly bullt £o as to crush the larger food purticles on which the onlmal feeds,
These powerlul organs are armed at the biling edge with teeth, formed more
for tearlng than for cutting below which » second row of denticks iy fixext
upoa a plate which s wovable. The molar expamsion (M E.} of the mandl
bla is espechlly well developed and forms a prominent oval bulglng with Ity
outer edge strongly serrated A few long spines curved inwards aud a large
number of fine feathered splnes are present In Letween the incisors and molar

The molar expansion or grliding tubeicko at fts Inner base b
crowned by very minate denticles and corrapouds with simllar  grinden on
the oppotlte jaw Dy the jolnt action of thowe twe molir tuberler an
imperfect mastication is eflected

Fhust pair of maxillae fotm the second seftes of mouth parts of an
amphipod. Each maxilla is usually trl partite the prolopodite conslsts of an
inner bami lobe and an outer masticatory loba which may bear a jeinted
endopodite or palp  The fint maxilla of felitres (F Max) b alm very
1trong and aids fo the trituration of food Its basml lobw (B. L) is very
small and Lears only two large spincs.  The mestheatory part of the first
maxlla i very large its funes portion (M L.) beans & large number of fine
spwnes on its Inner margin and a pair of long barled apines distally while it
oater part (P) has a few incurved tooth-liks projections distally Thess pro-
jectiont bear nodule-like outgrowths an thelr inner marguns,

The second maxilla (8 Max.) coosuts of two flat Jobes of which the
mnper one (1 L.) the protopodite s & little smaller than the outer endopod to
(O L)} Both tha loba arc produced distally Into long spmes. The aploes
of the outer lobe are much bettor developed.

The two maxillipeds (M. Pd.) of ertber side are fused by their pro-
wpodi(unn(ofwmnmdl.lpaflhc buceal manm. The protopodite
conslsts of & targe well developed fnner banl lobe (B. L) and poorly develop-
o mastlcatory Joba (M L.) The basl lobe has & few fine feathered spmes
and a few smplc caes towards i inner and datal borders  The mastieatory
Jobe has on its lnner margin o few well developed toothdiks spines  The
long endopodite or palp i cven Jolnted the Inner margin of the distal jolnt
11 produced into a large umber of small spines. The cuter margla of tho
palp as & whole n aho clothed with a few simple spines especially at the Jolats
of their articulations.
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caccum which extends anteriorly above the stomach and ends Dimdly almost
oppaoute the mouth (Fig L. § Ant. Reg D Ca.)

A pair of wide pouches (Fig 9 V Ca) anse from the antero-ventral
margins of the midgut which extend backward as paired tubular ventral
caces on the two ndes of the midgut  From the floor of the midgut In this
region arises & tmall caccal ridge (Fig 9 C.A ) The vent al hepato-pancreatke
carca run backwards as a pair of tubes upto the middle of the third thoraclc
segment, where they dwvide Into two palrs of veatral caeca (Fig 10 \ Ca)
whieh run as far back as the fourth abdom nal ssgment when they end himdly

From the domsal margin of the midgut in the region of the second
aldominal segment  arise a palr of posterio donal caeca which immedlately
dwide into two pairs of narrow tubes (Fig 11 P D Ca ) whi L cxtend for
wards upto the first abdominal scgment A pai  of thesc caces alig extend
backwards beyond their origin upto the end of the fifil abdominal segment
+ hen they bend dorsally to run a short distance forvards before they end
blindly (Fig L. S. Post Regy P D Ca)

The small hindgut or rectum of Taluras 15 confined to the last three
segments of the animal It iy Mned nternally with a thick cutucle The
cpit! elinl Imirg of the rectum is ralsed into a lage number of well develop-
ed vilh  In the reglon of the third abdominal ssgment, & peominent  typhlo-
sole-hke projection Langs down from the dersd margn 30 as to cccupy abor t
half of the lumen (Fi~ 13)  Inthe regionof the Bfth abdommal segment
the Inte-nal cutlcular lining of the rectum is produced into a large
number of small rpine Tike projections F gares 15 & 16)  Here the internal
Tnin s produced iato a pair of dortaland asm 11 ventral ingros th so that
the Jumen of the rectom appears to be triangular o transverse sectlon, In
the la t postion of the rectum, the Jnternal wall Lecomer greatly thickened
and on oluted, these (H{ds are especull; prom nent dowsally where the fumen

of the recurm iy almost completely obliterated Ul m: doro-ventrally

longated rectum opens to the exterior by 8 narrow v Tig 19 An)
Dpct ss0%

Tt s eile wbl hed fuct that the natu ¢ of the and

the ¢cha { structure concerned with the aptu 1

sortin of f | e elited to th kind of food and 1o
whether o nt tisf  uspension  Ant'orylike Yon~e
(1927) have examined rustace n feer from 1
correlation of t u ture and function

The ¢h acte of the fedin~ ap-
e pected 10 be related o the character 0
ter of the [rod, three d flerent aipect arc b
¢ predominasdl amumal or plant| tt
It folloms & contis uous or dncontinumas patt
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It has been found that Talitrer commonly feeds en algal filaments and
other ble matter although it fonally feeds on animal dist as well
According to Bate (1857, 1t has been seen feeding on a commun earthworm
o oven on mammal remaint when they can find nothing ehe, they content
to feed on each other  He also described that & handkerchlel which & lady
let fall among them was son redueed to a prce of open work by jaws
of the creatures. As to the ame of the food of Telitrms it 1s mainly
macrophagous, commoanly fecdiag on large pleces of Ulse and Fucss which they
hald firmly wath the help of the maxiilipeds, the firt two paln of grathopods
and the tocond pair of antennae. The strong inasors of mandibler chew it
Into small pieces the process b supplmented by the grindlog procen of the
molar expansion of the mandibles These small crmbed particles of food are
then pased 1nto the mouth, the leng second pair of antermae help in forcing
the food throagh the moath.

1t, therefore, implies that in the macropbagous and vegetable feeding
forms like Tulires, the antennac, maxill peds and sntenor gnathopods are
adopted for holding the food. The powerful mandibles and mx(lla are seen
to be engaged in mpld actlon of biting and masticat on of the food particles.

The palps of the mandibles and maxlllee, m the macrophagous forms e
hardly be of drect use and are tharefore abient.

Before the correlation between the gut organnation and the
feeding habit of the animal, it is necemary to recall the functions of the different
parts of the almentary canal  Huxley (1880) described the cardiac stomach
of Crayfith as & food erush ng region whers the food I reduced to palpy state,
whila the pyloric stoamach works w1 astralne  Ids (1892) alwo points to the
masticatory fanction of the cardlac stomach and filterlng mechanbm of the
pyloric stamach. According to Gelderd (1907) the different plates of th
cardlac stomach work a1 auxilliades to the mandibles The pyloric stomach
serves for the mixing up of the already masticated food with the d fferent
ferments. Tait (1917) was of the oplnion that the foregut Is merely a propek
ling organ and has nothing to do with the mastication of food. Nichalls

(1931) nlso coaskdered that the stomach of Ligie it not concarned with the
mastieat on of food.

However the aathot s convinced that in the case of Tlires the cardiac
stomach ks malnly concerned witl the masticat on of food the different pl tes
or ridges fringed with rplaes, tocth, hooks etc. are adopted § r its trituration
The armatare of t] e pylorle stomach wath chusters of fine bristles seem to vork
23 a stramer A few spe-imeny when fed on earmune particles and o few
others oa Iron smccharate clra ly showed that the kirger particles aro presa t
fn the cardiac stomach and In the upper ¢l amber of the pylorc stomach wi 1e
oaly finer particles arc able t  paw into the kower chamber of th M! k
stnmach where, a3 in the cue of Orkeatia (Aprawal 1063) it comet In o Ust
with the digestive enxymer sereted Dy the ventral hepato-pancicatle f#a



13¢ AGRA UNIVLRSITY JOURNAL OF RESEARCH [Vel xaI

Thex jnvesugations pont to the conclunon that In the macrophagous
forms like Talitres the cardlac stomach has a stroog armature to masticate
the larger food particle  the pylorde stomach with its fine bristles serves as a
filter apparatus and also mixes food ith the digestve enzymer. The food
then pames into the midgut where asalso found 1o Corvphum (Agrawal, 1963)
it 13 digested and absorbed.

Stnnuary

Talitrus salister Montagu Is abundantly found along high water mark 1n
sand during summer it burrows nto sand to 4 depth of 2 to 8 inches.

1t is macrophagous in feeding habit and commoanly feeds on algal fila
ments and otlier vegetable matter

The fording appendages of Talirs include two pairs of antennae, a
pair of mandibles two pasrs of maxillae, a palr of maxillipeds and sn upper
and a lower Lp. The antennas help In catching and holding the food while
the strongly armed mandibles and maxilae masticate the large food partlcles
on wh ch it feeds.

The alunentary canal of the anlmal consists of the foregut {ocsophagus
and stomach) midgut (intatine) and hindqut frectum) The cardlac stomach
is provided with a large nomber of ridges which are armed with splnet  hooks
of tecth ond terves for further mast cation of the food particles. The anner
wall of th pylonc stomach 13 p oduced Into long bristles and thus serves asa
filtering appar t 5 so that caly finer particies of food are transmitted into the
m dgot

The midrut grves out a number of pylonc cocea, the most important
of which are two pours of ventral lepato-pancreatic caeea which secrcte the
different digestive en ymes  The food Is digested an | absorbed in the midgut

The nner wall of the rectum 1 produced into a large number of
complicated folds [t finally opens to the exterlor by a narrow yentral anus.
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These investigations pont to the conchmon that in the macrophagous
forms, like Talitnis the cardiac stomach has & strong armaturc to masticate
the larger food particles  the pyloric stomach with its fine bristles serves as a
filter apparatus and also mives food with the dipatne enzymes The food
then paues 1nto the midgue where, as also found in Cepham (Agrawal, 1963)
it 13 digested and absorbed,

SuMuARY

Talutrus saltater Montagu is aburndantly found aloag high water mark In
sand doring summer it burrows mto sand to A depth of 2 to S Inches.

Tt v macrophagous in feeding habit aad commonly feeds on algal fila
ments and other vegetable matter

The ferding appendages of Talitrns include two pairs of antennac, a
pair of mandibles two pairs of maxillae, a pair of maxillipeds and an upper
and a Jower Lp. The antennac help in catching and holding the food while
the strongly armed mand bles and maxillae masticate the large food particles
on wl ich it feeds,

The alimentary canal of the animal conusts of the foregut (octophagus
and stomach) midgut (intestine) and hmd~ut rectum) The cardiac stomach
1 provided with a large number of ndges which are armed with sputes hooks
or teeth and ferves for further mastication of the food partcler. The inner
wall of th pyloric stoenzel 13 produced Into loog brmtles and thus serves asa
filtrnng apparitus sa that only finer particles of food are tramsmitted Into the
m dgut

The midrut Sives out a nomber of pylodc caeca the most important
of whi h are two pairs of ventral liepato-pancreatic cacca which secrete the
different digeative en ymes. The food bs digested and almorbed 1n the midgue.

The nner wall of the rectum 3 produced into a large number of
complicated fol's It finally opens to the exterior by a narrow yentral ama,
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A STUDY ON VARIABILITY IN THE QUALITY OF WOOL
OY DIFFERENT REGIONS OF THE FLEECE OF MAGRA4 SHEEP

J P Soeor, G S Soror* awp 3 N Smwom
Diparimmt of Axmal Hyshexdry & Devying B R.Colleps Agra

Indin has 40.3 mfllion heads of sheep which yield abowt 72 mmillion 1b
of raw wool (Wool News, 1962) Wo have monopoly of producing carpet
quality in the world and almost 50 per cent of tha total wool yield by expocted.
Anmmlly we earn forelgn exchange worth Rs. 8 crores through this source.

The sheep which produce the superior carpet wool f¢ Bikszeri wool
arc the Afagre  Aferwsari, Chakls and Pxgpel breeds of Rajasthan (Narayan
1938) Among all Afagrs tops the Int.

The prevent Government policy for the improvement of the sheep and
vrool mdustry in the plaing by to produce Bitarms wool® by introducing 3fagra
hlood by relective breeding in Rajasthan and by crommg with local breed
in other states. As such on an aversye annually about 5 lacs of Alagra
sheep are transported (Narayan 1836) from Blkaner 1o U P MP AP,
Madras ctc.  The improvement by selection and crosmng will be judged by
studying the wool characterstics which are not similar all over the flesce
A mimbl sampling region has to be located for routine compmrion which
might ressonably speak for the fleoce. In additon to i, during aarting
and grading procemes, the knowlodge of wool q“‘hlyitdlﬂ'ﬂmlrcgmuf.
fleece w very emential § wsuceenful wool industry  With these objects In
view an experiment was dealgned to stody Lh:woulch;ncmrh&md,ﬁc_
rent reghons of tho Af4grw flecce in both the sexes,

ExrrmniraraL Trammiguy

For the propased investigation, 10 male and 29 f
of mmilar age and body weight were selected as the tnnlcuqln aheep
The animals were malntamed on the same plape of :rxmhmu subject.
the exporimental period  The sheep were thorn (1 an thronghout

intervals i the mrddle of Aaich, July and N & year at guarterly
spang (13th March) and Mearem (152 July) dips 1961 Bamples from
in the pre ent wvestigation. e only Incorporated
Sempling Tecmgee

The entire Beece was dinded Intg g
de britch loln and wither (Plate T} Fop ;““’- ., nn:k; shoutder ﬁ
Tgion ples were col

ed from 4w Inch tatooed area m "“"mb,
ool va chipped by # small sckusoe ag o, d Live in the same

R —ny © the skin a3 pow bis 2
g N
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samples 30 obtalned from each region were separtely kept Into small number
ed paper hagy for study of the following wool characterstics

(1) Stple length

{2) Staple enmp

{3} Proportion of different types of fibres

(4) Fibro length

(5) Finencas at the polnt on the staple about lalf an inch from the

butt end, and
(6) Medullation at the samo point on the staple as in (3) above

Anaytual Techmqne

Staple Imgth—Tive staples were selected at random from collected wool
saroples for each regron  The staple was not stretched  but pressed geatly
along the scale on the vahet board. It was measured [ om butt end to the
tip where most of tho fibres terminate. The length was recorded in centimeter

Stapls cump—Tho number of crimps from batt to tip end was counted
a enmp comprising 1alf eurved and hall tuft portion  Total number of
cnumps was divided by the staple fength and erimp coatent per inch keogth
was calculated

Propertisn of differens bpes of fhrs—The purlty was determined by
dipping the individeal fibre in bengene, Torty fibrea from each flve staples
were drawn by the forcep  In all M0 fibres were tested. Bentenc was taken
in a petr-dith and fibres wero dipped wdividually  The fbrea campletely
invid! lc in henzene w re consldered pure, partly vhible and pardy lavhible
at hetero and completely Isible as hale  After scparating Iato  difforent
types they  erc counted and the pereentage of each type was caleulated

Fhre lemgth and diameter—The length and diameter of fibre were estle
mated by the proced res recommended by Indlan Standards Institute New
Delhs durin~ the years 1959 and 1935 rapccll-vdy There was some modi
fication in the d am ter determinatk Sons of petrol waalied
staples were cut with the help of Hardy s Sectl device. The di
was measured by a Lanameter type \IP3 varimex projection microscope,

Vfeiallet: —\longwith dlameter percentage of the different types of
medullated fibrer was alm recorded. On the basf of the extent of medu
Maton the filwes can be cla sified ay under —

Superfine (Flar 1T) Non-m dullated.

Tra es Plate 111) Interrupted Medullation or in traces.

Fin  (Plate I\ \fedull tion to the extent of less than
5 of total dumeter

AMed um (Plate \3 Medollation to th extent of 25.50 4
of total d ameter

Caoarte Pl VI Med llation to the extent of 50 75
of total dlameter

Wi Lattced (Pt VD) Medullat n 1o the extrat of mowe

1t n 73 , of tetal dlameter
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1

Afterr cach type of mednllation total percentage of medallated
fibres was caloulated.

Rosurts axp Drcotiron

For judging the quality of wool fibre from dific ent egioms of the
flocce staple length, staple crimp, fib e loagth, dsmeter medullation, panty
and mode of medoflation of each sample wero estimated. The entire study has
been dwcumed a3 upder —

I Stady en the lhoul Chern-ters—Lengik, Crimp Dioneter and Ardvliat m
(8 Varsation = woel characims due to flescs refions

The avorage values with thelr atapdard error for the different wool
characters of the wool samples collected from the six regloas of 20 ram and
40 ewe flecces durmg the two scasons have begn etimated and complled n
table 1

The data were stathscally analysed and the entical differences for each
region at 5 and 1 per cent probabillty have alio been given 1n the same tabla,

hid TABLE 1

Average oelees of the meex staple legih, crimps fore longth  diemstcr
aod madrllation for sack rigien almgmik their criiicel differencar.

No. of
Staple pifinch | Fibre length | Drameter |Medulla
Reglons )lmgdlp(cm,) t:i’:]:npi {cm) mL:nchou (per o;::n:\‘:;‘\'J

Neck 5831008 2724011 9314007 346510 2437 601 40
Bhoulder 52931003 2743008 8311008 3t631013% 7021 70

Side 5511004 2241001 7 341008 3484101738 0211 60
Britch 5154003 2184001 76851008 361530 34439713 10
Loin 5854004 2312005 93353006 3483102236 69+1 00

Wither 6641005 2412005 10194006 33 1910 1636 8641 10

Avernge 7! 2 44 876 3473 39 14
Crniticel

Differems

P<005 038 069 07 0 84 20 82

P<O0l 077 0 %2 105 14 2729
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(3 Staple losgth—The averages of the mean vatue of stapke bength for
esch regron {Table 1) vaned from 313 to 6.6t cm. The wither samples
were Jongest followed by neck Jom side shoulder and brtch (Plate VIID
Sunnanda (1951) and Bruen &/ {I1911) have abo obwrved the regonal
varkation for staple kengih with Pattavand  and Deccer sheep ropectively  The
forroey has noted the greatest staple length o neck. Sumitar obsenvatiors have
atn been reported by Lockart (1954) with Merino sheep  The analysh of
varuance for staple length measurements has been presented i table 2.

Tanse 2
leabyss wf cerunc of 1k weanpafues [ staple lnprk

Sources of vanauon 4 r ; L33 1 M S8 ’ F Lalue
Totat 339 3411 32
Between seglon (R) 3 7176 14 3 *5 1
Between Sex (8) ¥ 1614 2 1644 33 *357 81
Region x Sex 5 10 9 218 ™ o047
Tover 38 1634 3 46

* 8§ ga ficam {(P<O01)

The analyin of varance {Tsbie 2) show that the \onaton due to reg
om s wgn fiant wt | per cemt probabilyy  The coticat difference (Table 1)
hews that there s & sigmficant difference (P /_ 001} between the average
values of d flerent regrons within three groups ¢ {1} wither (%) \eck and
kan and (3) shoulder and but k. The valoe of eack region wath n growp 7
nd 3 does nord fer ugmficanty The average value of side region {5 o1 om}
des nu dfler signafl antly from any regron in group 2 apd 3 but it differs
gt 1 4P/ 001V as ompared to that of wither sample The differece
nroce aalues of the houlder mample and to that of neck and lein B
g !t ntomh 1 per s Jened of p ohalubly wheres, froo wiher sample
t btfen evrn | per ent protabdiy As w bt will be convenirnt 0
ol a4 fl e oy 4 puts oo the bat s of average staple Jength~—-{3) wither
2wl ndiun (% wde nd 4) houlder and batch.

Th &1 1 dfferen & between w ther and et ] samples may be due

tth o ontwe ng o the et owood sgua b the floor and grawes der
s ormad Lol it tma alw b \nmwrdhmcnmrmmmm
facton

(3 £ ~f The number of ampaonch o taple fength was hughot
wshootderstmy b { fhmed ! pr & wiher | n de and by rch (Tabiz 1)
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shouk
Onth:buhofpramtmvﬁdgmm.tbcyanb:gwpﬂdu——(l)
der and neck, (2) loln aod wither wnd (3) ide and beitch. The amalpls of
vardance for the crump’s data bas been gven In table 3

Tanrx 3

Mmdvmdt&mwdmdwﬁﬂgfﬁ@hw&

Sources of var ation ‘ af l 88 ‘ M S8 ‘ F Value
Total 5 U877

Between region (R) 5 728 145 082
Between Bex (8) 1 738 9 233 9 5 32
Reglon ¥ Sex 5 373 ns 026
Error M8 13628 449

* (Brgnificunt (P<0 05)

It may be seen from tablo 3 that thero s mo ngnuficant reglon-differences
in arimp content per inch of staple length.

(lif) Fibre length—The srerage vatues of filee length vaned from 7.5
to 1019 cm. (Tasble 1) The greatest fibee kength has been found to be oo
wither followed by koin, neck, thoulder britch aud mde. The dat for the

average values of the means have been statatically analysed. The analyss of
variance hat been recorded m table 4

TasLx 4

duwalyris of wersncs of the mesn voines of fire Lngth.

Bau\:ﬂof\ruillhul di l S 8. l MAS , F Valuc
Towl 139 4352 6 - -
Between egion (R) 5 284 0 38 *10 81
Between Sex (3) 1 2403 1 2405 1 438 10
Regron X8ex s %7 73 139
Error 348 1826 8 5 923

**Srgnificant (P<0-01)
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@) Staple length—The averages of the mean values of staple length for
each regron  (Table 1) varled from 513 to 661 cm The wather samples
were longeat followed by neck, loin side, shoulder and batch (Plate VITT)
Sunnanda (1951) and Bruen «f «f (1911) have alto observed the regional
vanation for staple length with Pattenweds and Decvan sheep respectively  The
former has noted the greatest staple length or neck. Sumlar observatioas have
aho been reported by Lockart (1934) with Merino sheep  The analpah of
varfar ce for staple length memsurements has been presented n table 2.

Tamrre 2
Anelysis of varianc of the mean valucs of staple length

Sources of variation dr l 88 l M 8 8. ' F* Value
Total 359 411 32
Between reglon (R) 5 7176 14 35 * ]
Between Sex (3) 1 1644 34 1644 34 *+3857 B4
Reglon X Sex 5 10 92 218 > o047
Frror M8 1681 8 46

*#8lgnificant (P<0-01)

The analyta of vanance (Table Z) shows that the vanatioa due to regi-
ons It significant at 1 per cent probability  Tho entienl difference (Table 1)
shows that there s a sigmificant difference (P /_ 001) between the sverage
values of different regions within three groups nig., (1) wither (2) Neck and
lotn and (3) shoulder and bntch. The value of each region within group
and 3 does not differ sigmficantly The average value of side reglon (351 am)
does not differ significantly from any region m group 2 and $ but it differs
sgnficantly (P / 001) as compared to that of wither sample. The difference
in average valoes of the shoulder sample and to that of peck and loin 3
sigruficant only at 5 per cent level of probability whereas, from wither sample
it differs even at | per cent probability As such it will be convemsnt to
divide a fleecn into 4 parts on the bans of average staple length —(1) wither
(2) neck and lon (3} mde and (4} shoulder and batch.

The great differences between wither and britch samples may be doe
to the comtant wearing of the britch wool againat the foor and grama dar
ing normal daily routine L It may ako be nfl ed by scme

factors,

() Crmps—Tho number of crimpsfioch of staple length was Hhighest
wnshoualder sumple followed by neck, wither loin side and britch (Table 1}
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Ondnhmio[mtlumﬂgmm.thcymnbcgmupcdu—(l)lhml-
der and neck, (2) Join and wither and (3) sde and britch, The analyshs of
variance for the cnmp & data has boen given In table 3

Tanre 3

M,ﬂdra{mymwuhugfmiaq/rdm/ndﬁwla;i

Sgurces of vanation l af ' 88 l M. 8 8 I F Valae
Total 359 1187 7

Between region (R) 5 728 1435 o
Between Sex (8) 1 238 9 238 9 *5 52
Reglon x5ex 5 573 13 0 26
Error 343 1362 8 4“4 9

*(Bignificint (P<0 03)

1t may be seen from table 3 that there I8 no ugnificant regron-d flesences
in cromp content per inch of staple length,

(itf) Fibre leagth—The average velues of fibre leugth varied from 7.3
to 1019 cm. (Table 1) The greatest fibre length hay been found ta be on
wnther followed by lain neck, shoulder britch and side. The date for the
averngo values of the mears have been statstically analysed The analym of
variance has boen recorded n table 4

Tanx 4
Asalpsis [ varisace of the woan valuss of Koy Longth.

Sources of variation ’ ar , 5 S } M. 8 8 l F Value
Total 339 4332 6
Between regron (R) 5 284 0 56 8 10 81
Between Sex (8) 1 2403 1 2105 1 438 10
Region x3ex 3 %7 73 139
Error 38 1826 8 523

*Signifeant (P<0-01)
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The analysis of variznce (Table 4) shows that variation in Abre length
dus 10 region 1 agmficant st 14 probability The enneal difftrence (Tuble 1)
shows that on the besw of significant difference the regrons may be divided
into 4 groups—(l) wither (2) neck and foin  (3) shoulder and (4) side and
britch. The group 2 eample sgruficantly dilfers from groups 3 and 4 41 3 per
cent and { per cent prohability revpectively The difference between groupe 3
and 4 & signuficant oaly at 5 per cent probability while within groups 2 and
4 tho difference {s found to be insignificant.

Similar alnervations have alio been recorded on Deas und Petiemend
stheep by Brum o al,, (loc. cat) and Sunnanda (loc. at) Bruen @ o, also
noticed the maximum length at wither Although Sunnanda has reported the
muxmum  fibre length 1 peck region but the difference between neck and
wather was mugmficant.

(iv) Fibre diemeter~The average value of the fibre diamcter (Table 1)
varded from 3319 to 3615 mucron in different reglons of the flecce. Thoe
finest flbres havo been found in wither region followed by neck, shoulder ude
lom and britch. The data have been satisucally analysed to judge the sign:s
frcance of different values The relevant figures for the analyils of vananco
has been recorded in table 5

Tavir §

Axalynt of vanancs of the moan valno of fbrs dismier

Sourcelufnrht)on} d L } 8s i M 8B i F Value
Total 339 49153 0
Between region 3 2670 33 4 *3 02
Between Sex 1 42402 0 424020  +*2336 8
Regroa X Sex 5 270 85 4 **3 70
Error 348 6159 0 177

*8)grificant (P <0 03)
*Sgmficant (P<0-01)

The analysis of varance (Table 5) ndicates that the vanaton In the
Sbew diameter due to region b ugnificant at 3 per cent probability On the
bans of vanation (Table 1) the regiont may be divided into 8 groups—{1)
wither (2) neck, shoulder ade a dlown and (3) britch. The dufference betwreen
group 1 snd the rest b sgnificant at 1 per cent probabahity The peck and
shoulder samples differ from beitch at 1 per cent « herest nide and loin at
5 per cent lovdd of probabilly The differences in regfons wrthin group 2
were mugnificant.
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When the dumeter of Afagre bieed fibre with that of Peitoredi sheep
(Sunmanda, loc at) » compared it i found that Magrs breed carries compa
ratively finer wool at all regrons. Bedreldin & (1932) support the presar t
findings that shoulder region posesses finer wool than hip region Results
that bratch region contalns camparatively coarser fbies are in agreement with
that of Remmer and Swart (1929)

(v) Medxiledios—The average values of the medullated fibres in each
region of the fleece (Table 1) varied from 34 69 to 43 97 per cent. The
extent of medullatlon has been recorded to be 200 to 85 41 per cent The
lain region has been found to contan least medollated fibees followed by
wither neck, sude  thoulder and britch. The data have been statistically
analysed and the analyin of varmance i given m table 6

Tamx 6

Amalysis f warience of the meen ralnes [ mcdxlleted fyres

8ourers of vanaton d f l 85 ‘ MK 5§ l F Value
Total 359 1303541 0
Between Reg on 3 4752 9 930 6 0 281
Between Sex 1 117630 . 117630 2 * 34 720
Region X8ex 3 2428 3 484 7 0 143
Error M8 11787%4 6 3387 1

Significant (P<0 01)

It may be scen from table 6 that the vanmion iIn the medellation
percentage of the fibres in different regions of the floecs Is insignificant,
Tho britch reglon  ontans highest per cent  of the mednllared fibres ay
compared to other five regroas.

{b) Tariafren dwe b 1ex
Irrespect e of the regrons, the data for staple length, crhmp conteat,

fibre length fibre diameter and medu lation were sorted out sex-wiee. The
rcrpocu\nﬂnd}ngifwnmﬂmdcwuh:vbccnnvnmmbh7
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of cach region due to sex has statlitically been found to be walgnificant.
However the differencoin fibre dlameter in each region doe to sex s ugnifi-
cant (Table 5)  Sunnanda (loc. cit.) has also made similar observations

2 Preportian of Different Trpes ¢f Fibre
(2} Vanatws duc o regiom

A fleece s compoted of dufferent types of fibres such as, pure hetro- and
hairy in varylng proportion The different types of fibre found in diferent
regions of the fleece were studied and the results irespective of sex are
recorded 1 table 8

TanLx 9
Meax valess a{pm ketero- end harry fres of weel samples
o d frrent regions fa flsece (per coni)

Reg ons ’ Pure ’ Hetero- b Hury fibres
Neck 22 88,42 50 58 8144 41 18 8312 21
Shoulder 18 2842 12 38 Bl+4 80 22 9848 11
Side 24 7943 01 38 2545 11 16 9642 54
Bt h 9 4541 61 59 57414 22 30 9812 88
Loln 16 6843 11 6" 08:+3 99 19 2442 71
Wither 23 153 43 58 4043 45 18 4513 01
Critical DU(f rexee
P<003 8 23 148 9 38
P<001 15 78 7 58 17 89

Itwill be seen from table 9 that on an averave pure, hetero- and habry
fibres vaused between 945 1 161 and 24 794301 582545 11 and 62081399
and 1666 +2 54 and 30-98 42 88 per cent respectrvely The pure filres are
highest 1o elde reglon followed by wither neek, lon shoulder and britch
Hetero-types are hughest in lowm followed by britch shoulder neck, wither
and side. The hairy fibres are b ghest In bnteh followed by shoulder lola,
wither neck and mde

(b) Varahem dus to sex

Irrespective of the reguons  the data have been torted out for rams and
cwes scpaately  The average valuat have been recorded for each wool
attnbute 1n table 10
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TarLx 10
Arcrage palaet of pury bvters- and harry fidres of cwoul as ficenced by sex (o covi)

Q-tdeal Difference

Types Ram Ewe
P<003 P<00]
Pure 18 5°42 67 23 2741 98 3 45 048
Hetero- 60 04:£5 50 38 8114 99 450 871
Huury 23 3742 78 17 9241 76 48 975

The data presented 1n table 10 indicate that ewes contain comparati-
voly more pure  fibre than rams, which in tam curry mota hetero-and hairy
fibres. The differences {n pure and hairy fibres in ram and ewo fleecey are
statstically sgnificantat 1 and 5 per cent of probabihty Tepectively
whereas there bs no ugnificant dufference in the hetero- type fibrey in the two
cases.

(c) Varalim dus bo sagom X sex

‘Tho average values of different types of fibres 1n each region as inflyen
ced by sex have been recorded in tahle 11

It may beseen from table )1 that ewes carry more pare wool oa the
whole flecce 11 compared to ram. The ewe fieece contauns moce hetorg.
typcﬂbrcoulbmldcrlldcnndvxﬂmr-ndhﬂmnmk,bﬁtchmdhmuun
those of mma The heiry fibees aro mmm‘ﬂ'hﬂﬁxiomaccptldu
In ram fleeces It shows that except pure fibro there o pot o

trend of variation in the types of fibre on all the mgm-no{lhcﬂc:ncrrun
both the sexot.

8. Studyenthe Types f Modullated Flires
(a) Varlates dx¢ to regiom

‘The verago valoes of different "wu"m"d“lh'ﬂiﬁh’nhh
regians of the ficece bave been cabeulated .ndmmdhﬂbhlz
It will bo seen from  table 12 that wide latticeq.
highot t brtch remon  (391%) followed b,un't"(l’thr) are
and wither Coarsely (Plate VI) 'ndmcdh‘m(l’hmv) shoulder neck
are also highast In the batch reguon. }-amﬂn"lhtmudumwdﬂb,u
i from britch to wither slde lon, neck and shogl wd trend
from britch to w ther loin, reck, shoulder and gy for medram agaln
and traccly (Plate ITT) medullated fibres are | mﬁnczd(p::uur?



[Vol XIT1

AGRA UNIVLREITY JOURNAL OF RESEARCH

172

10 17308 92 0F46 ¢ 630FL18 660F016 28 [Fea Il 05 1¥86 8
88 0FT96 00 1F1E S 0Z IForo 66 0F169 G 0F98 9 68 OFSH €
0F 1¥65 91 82 1F2% 91 68 1F16 L1 ©6-TF66 ¥1 L0 5FTL §1 01 3F656 1
ECOF6L S IL0FOFS 180F556 190F69¢ GLOFHO ¥ 05 OF#L ¥
S10%B8 0 1Z0F661 Ol OFI6E e 0F8 1 1 0¥FBI [ 630F85 0

RRL LAY ‘ uox g 3Pig ~ Bpmoyy PN

(70 24) sl 1y fo swordos wassffip w1 susgyf porejnpome fo sogcy,

[4S. 25 AN

10 1%82 81 12 IF1# 61 96 1F2L 82 66 1715 01 66 0F €8 8l 96 0F6I &1
05 1¥29 81 01 TF16 L1 12 ¥FE0 25 66 1700 22 O 5¥95 6T 12 2FL¥ 5
19 +¥6L 8¢ 66 ¥F68 45 £L +FB6 65 26 #T06 66 21 ST 1E 09 16 +F 10 25
86 +¥21 85 68 ¥T22 99 11 GF16 6~ 6 ¥¥00 85 16 ¥ 05 6% OF £F09 00
¥L TFE6 67 68 1 F4L 25 00 5Fs9 11 ¥1 6F66 63 1§ 316 1 +6 TF00 05
81 TFOT 65 84 1FLI G1 46 OF¥5 L 01 TF00 02 18 IFH1 1 6T 1F€6 #1

BPYA el qapg ps m HPMoYs _ IPN

ong

ang

MY

wey

g

-UUE'H.

smy
Lt
sarton
PRITI] SPIAL

wddiy,

Ayry

-oRRY

g

wdiy,

(russ 1) 3] w1 fo rursdos poisfJip w1 335 &y possrgfy 8 cofuns oo fo rsg Yy ps-osiing ‘and o soxgm s3no3y

[$E L AAA



May 1984] 1 P SINGH d al, & Farishility 1 the punlKy of woel 173

regom respectively  The decreamng trend for finely medollated fbres
B from ride to shoulder britch, neck, wither and lon and for tracely
medullated from shoulder to side, neck, britch, wither and loin

Varanon of the types of medullated fibres does not follow any regular
trepd. However on the basns of the widely medullsted fibres (more than 25
per cent medall. of the entire d ) the reglom may be clamed into
three groups (1) brich, (2) lmn and wither and (3) neck, shoulder and side.
It Indicates that peck, shoulder and side contaln lem widely and moee thinly
21 well a3 tracely mednlitated fibres

(b) Panstion dus bo sex

Irrespective of regiams, variaton in the types of medullated fibres dxc
tosex has been caleulated and recorded in table 13

Tanrx 13
Trket of mednllated fikres as influencod by sex (pev cont)

Typa I Ram ] Ewe
Wide-latticed 213400 09010 03
Coarse 59540 043 20 25% 5 0640 08) 25 B3%,
Medium 12 1542 17 19 242 215
Fine 51940 75 7 344089
14 249 17 18y
Traces 9 0330 95 10 411 01

The data (Tablo 13) indicate that the filbres wath more then 23 por
cent medullation of the dismeter are ore in ewes (23 88%) and less
rams (20:25%) Sonllarly findy and tracely medullated fibrea wre abio more
in ewe fleecs (17 78%) than that of rams (14 24 4)

(€} Tanatwn due b regiom X sex

Th data for different types of medullated Abres In each region as
Influenced by sex have been aalculated and their average valuas have bees
recocded in table 14

1t may be scen £ om table 14 that rams in cach mon
latticed and coanely mednllated  filres.  The finely nr:iuuﬂ::; mcdu!‘ljs::l
fibres are more in ewn fiecca a3 compared to ram on all the rogions excopt
neck where raow carry moce tracely medallated fibres i comparison to ewes.
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It may be mentionod here that widely modollated fibres (moce thas
23 pcrcmtmadulhbonoﬁhc dlameter) are found more oa rammthan on
ewas, and the roverse bocomet true when thinly medalinted fibres (fexs than
25 per tent 1L of the ) are Idered

Buxoiary

In ordex to study the varfation In the wool characteristics on different
reglons of a fleece, 10 rams and 20 ewes of Afagre breed wore selected. Samples
from the tatooed area in each regron wera collected at the 4p Ing (1 th Mare§]
and Afmsess (15th July) clipe 1961

Average values of staple length crunp oumber  fibre length  diameter
and medallation wrespectrve of the sex for each region show that ther p
sigmficant difference in staple length Bbro longth and fibre diameter doo 4y
remon at ] per cent probability The differences in erlmp nomber 4o
medullation percentage doe to regions have been found to be Hatntral;
inngnificant.

Differences 1n staple leogth fibre length, dameter and medaller, n
to scx {rrespective of ths regloms have been fbundmbelil!.hlk.‘ﬂ’¢,../‘_
cant (P<0.01) However difference in the crimp mumber 8 signff gy
at 5 per cemt probability -

A study of Interaction of region and sex for djfferent we.f [ .
reveals that diffrence In staple length orimp number  fitwe Lyws .
modullation In oach regon due to sex is statutically insignificany,
thore i a significant difference t 1 per cent probabll ty s gt,
on each region dac to sex

A study of the proportion of the different typer of filye o,
each regon brerpective of the sex. Pure wool it mavlme
(24 79:13.01%) Deterotype fbres on the loin (620813 g
fibres ou the britch region (30.981-2 88%,)

Vanation due to sex i tha different types of filiy

@
regron shows that ewe fleeco containg moce pure fAbres ,;;';'/"
ram flecee more hetero-(60 042530 4) and hairy m"'””’:i

Varlation 1 the parlty of wool iliea due 1o reglon 4 4
been studied.  Resalts Indicate that on the whole §n each v
ewes carry comparatreely nfore paro wool than the rap, v
lar trend for hetero-and halry fibres oo each region da—f_'

A study on the types ofnndulblcdﬁhrurw"
fleece indicates that on the bazhs of widely medullay "V
per cent medullation of the entire diameter) ay ther, -
into three groups—(1) britch, (2) loin and whber k{ﬂ)

A’
pZn

-
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and dde. The shoulder and aide reglons contain comparatively more finely
and tracely medullated fibres.

When we cousider the difference 1o types of medullated fibres due to
sex wrespective of regiont we find  that ewe-flecce contars mare medium,
finely and tracely medullated fibres (37 70 4) than that of ram fleece (26.39%)

‘The wide latticed, and coarsely meduollated fibres are also more m ram
fleeca.

Whon one conuders the wool attributes of the mud-nde region ax discu-
ssed In the text and also the mrea represented on the fleece, t becomems
obvious that this reg on » the nearest approach to & reprecntative sample of
the fleces as a whole
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LINEARIZED TRANS-SONIG CONICAL FLOWS

Hax SwazUr Saamsa
Departrant of Methomatics Agra Collsge Agea

SuMmMARy

The problem of flow of a compresible flund past  cons with ans i the
directon of the undistnrbed stream has bern solved by direct integration of the
lmearized equation both for super-sonic and for subsonic flows. Dr M. Ray
has made it pomible by meam of a particular mbstitution foe conical boupdaries.
In this paper t bas been posible by means of a general substitution of which
Dr M. Ray s sbstitation b a partacular one.

ForMuLaTION

To study the problem of acrodynamic phenomens around o body of revo-
lutlon the axx is amumed colncident with the axls of the body and the y-aus
normal to the r-axis In the meridian plane in the dmection of the radim of
every clreular crom-section of the body  For the cone let s axm be parallel
to the undmturbed flow and let x-axis be taken aloog it. IV be tho veloclty
of the undmturbed stream {n the direction of r-axis, the velocity potential ¢
satisfles the differential equation (Antoalo Fern—1949)!

1
R I S T m
where M &1 the Mach namber given by
Mew :—(l—rpccd of the sound)

The equations of vebocity are

%-v+.-v+§L ;]L., _% o

where ¢, i the potentlal function which defines the variation of the flow
generated by the presence of the body

Evidently ¢ also satisfies the equation

(1-3[1).?,:_.“!4..;;4} %-o ®

Antoruo Fern 1949 and Miles 1830 have solved it from the potential
of & source (o mnk) distribution along the axh of the body the distribution
depending on the sthape of the body Dr M Ray?has solved It by direct
Integration of the equation (3) by means of a particular substitution. In thiy
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Now this expremion will be constant if for some relatron in # and
»
T I
both are constant,
r -1
If we take —pma—1 these two expressions become (T) and (_':_)

whuch being functions uf—%-mmmm_

Agala G s m 2 (D)
Sy JURE iy VIO
This expremion will be constant If; for some relation In x and
’I—l

;‘—,_'"d,-p—:
both arc comtant,
If we take —pmg—1 these two cxpremions become (--})“_1 .m-l(.i_)

which belng fhncﬁamofi’—uemmt.

-1

Thus the same relaton between p and = that B to sy —p=a—1

mka—aaxb-lnd%‘bothumm

Thus the above conditions are satusfed 1

"x-;"—,-i.r"{q) “
and —-AE
A )

A bemg a contant.

Trom here
F-v-0f s+ A
== 0-(L) r+ (L) ar
~a function of ({_)

=a constant.

BT+ Za s @ (-8)
~HD ro~(L " arm
—~x fimctioa ofL:
3 constant,
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Surzzsomc Frow
For supersonic flow we have M> 1 50 pntting BY=M?—]1 the equatlon

(3) becomes
o A ®
With the substitution of (4) and { ) the equation (6) becomes
BA [p (4—1) f~21 (p—1) 24" 7]
=t NP -2 (p=1) S 0 M-S ot
where dashes denote differentintions of f (y) with respect to g
Let the constant A be chosen in such & way 80 ﬂutA—T;— H:me.,-h—:;
Then the above equation becomes
) ST HQ-2 1+ @D LS =) —p'y' LS =0 o]

SoroTon

For the solution of (7) we finst consider the particular cases when pm0
1 et

Case Ifweput pac0 in (7) weget
S (' ~9¥) 1S (2~ =0
ie, S =4S 2y =0

This i exactly the same equation a3 obtalned by Dr M. Ray* (1950}
and ity integral 1s

Jmet [ ot (2201]
where £ {5 a constant, so that

$y=—1k [x cmh-l-g—’-—(:'—l!'}’)i]

Case I1. Ifwe put pe=] we get
S g f=0
1
ar f'+‘—};’f'_l:‘f-0

Here fo y smtlfies it
Hence ity sofutlon i (Byerly? 1895)

S [k.+hfl/_f.:_l lq]
[t 200

~t q+t,{. cosh1 y— (y3—1) }
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Y E S I =73

i e S5
Applying boundary conditiors and writing ;L-—t
e get
4,-4{ * ol ,J,-;FF}
This s exactly the same equation ma btained by Dr M. Ray* (1950)

Case III Now let p be any number pomtive or negative integral or
fractional,

Let us integraie equation (7) which can be pat in the form
PR A PR g ®
Evidently fg? & a particular solubon of (8)
Then by Byerly’s mcthod® the solution fs

~IP

f—n';h“ f "T—h } [t}
. 2—2p(2p—T)y
where P ‘7‘(‘2‘;: M
Now -~j‘ Pdywiog 4y (!’“)‘

Equatlon (8) becomes
f-v’ik.%.f'l::—é":—“—"ji,}
= e g0
om0
=G5 [ o (- ety ]
R )

A
.
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Applylng boumdary conditions and wnimg —;Lv—-k

we get

frmk { x ol %—w—wﬁ} (o)

which fs the same resolt as obtained by Dr AL Ray

Sumonic FLow

For sutnonic flow M<1 0 putting Bte=1—A{* the cquation (3) becomes

m gL z

With the substitution (4) and (5) the equation (11) becomes
BAL[p (p~1) =2 4—T) S 1]
Ap (~1) =3 P~Dn*4f *Hpfy'—f =0
where dashes denote differentiations with respect to 5
Taking A—-le chm,-Bi) we get
FHVS AR — =1}y }S (# =D +p")}=0 (12
If we pat p=0 e get

S (S (2+00)=-0
which Is exactly the cquation (12) of Dr AL Ray

Equation (12} can be put 1n the form

S BRI N)  C go_, s

¥+
Ewvidently femg? n the parﬂculu solution of (1%)

Hence applying Byerly’s method we get
o[, f ot o ‘1}‘)—*}]
) [t fom - Lﬁw‘g]
a5 an oo () a2
Applying boundary conditions and writlng i%--—t we get

- T ) i
" k[tnnh‘ ) B ] a4
which b exactly the equation No. 14 of Dr M Ray
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The boundary conditions give
For Sipersen ¢ Flaw

k tan a

VT ot aB¥ttan @ coh-1(22 ) )
where K will be real of cot a>B.
Fet Subionts Flow

k fan a

V= ot etmtion o mie & e

16 M=0 or Bmel we get from (14)
b=t [« dnh-‘(JL)—(ﬂm*] an
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SECONDARY GROWTH IN THE DETACHED LEAVES
OF LAGENARIA VULGARIS SER.

S Q. Gurra axp Mus S.an P Aozawar
Department of Betany K N Geweroment Collepe Granpur (Varanesi®

InTROPUCTION

Varkow workers from time to thne noted root farmation In detacko?
leaves when the latter were kept with their petioles dipped in water aboy
without any or after pr with some synthetxe Lormore
Swingle (1940) and Yarwood (1916) described root formation from the eall 5
tigsue formed at the cut end of detashed leaves upon calturing the latter e
water or on molst sand without any pretreatmont with a growth harmerte,

Application of hormeanes in the Inductlon of rmmﬁmww
Gregary and Bamantarai In 1950 Afterwards, Mora and Samantaraf (1, b
showed that hormone treatment Indoced early root inittaten Inall 1 Loy
tested by them whils in a fow casey roons were formed only when they wers
pretreated with growth hocmones  Bmoilar repors came from Serantemi
and Mirra (1935) Samantaral, Mira and Kabl (1953) Samantaraf ard
Kabl (1934a) and Samantsrai and Smha {1955) However Afirya nd
Nands Base (1937) difforred from Samantaral and hit cowurken (T
they foond that pretreatment with hormoses activated the formation Croa,
oaly tn thawo detached lexves which develaped roots withont any presreny,
ment, bat conld not induce root formation in thoss species in which 1o
weze not formed In control.  Gupta (1957) on the otber hand H
curly root formation In the leaves of Urtice discs even without
meat with auxins. A preseeac

Acttvatdon of cambiom in the vascular bundles of the petiole angd

of detachod loaras on thefr culture, has been reported | many exger 1
Sumapiarsl and Kabl (199) Tn mon of thers caset firat nuctyers
mtrafascicular cambiom waa observed, but with coatinaed culturigy ;“(
leaves, interfasclcnlar camblum also got act wted. Samantarsj xnd r"“"
(1934b) idered that of {nterf: 1 o "’hdmn;‘b
effect of growth hormone while Mitra and Nanda Bote (1957) consid, te
application of growth hormone dld not re It Into any new hj%‘ By
loprment but it only enhanced tl ose which were already present in e dem,
eaves. \hilo Samantaral sad Kabl (1934b) observed that the o 7t
growth in the cultured leaves was stmilar to the stee, sach w‘*;"'hr
not repocted n Bacrhearis &iffum and Urtsc divica by Biten ang Moo, oy
(1957) and Gupts (1937) respectively x,

In the present work the anthors repart the root Inlilation
the Jeaves of Lageasrla ralgerls and it effect o0 tho Internat an e



150 AGRA UNIVERSITY JOURNAL OF RESEARCH [Vol. XaII

MATERIALS AND MrrHODY

Healthy leaves from fourth nsde down the shoot apex of the plants were
cat 10 water with sharp sealpel  First the leaves were washed fn runnmng tap
water and thon placed in Petri-duhes containing elther tap or d stilled water
These Pet-i-drhes wore later arranged 1n north facing wirdows agalnst diffused
light at room temperature (27°—3 C)  The water of Petn-dithes was chan
ged daly 1n order to avod the growth of m cro-oresnlimy.  Rooting respomse
was measured by the days taken for the Gt oot emergence  number of ooty
per boaf and the length of the longest root.  Expenments were conducted In
the repl cations of three.

Fo anatom cal stud es free band secilons were cut from different places
of the cultured leaves at 7 days mtervals and compared to those cut from
healthy leaves  The petloles were cut at three consecutive places mr., at the
base themiddle snd the apex.  The sections were  stalned with safranin and
hacmatorylin or with safranin and fast green

OnsERvVATIONY

Reet Fermation | Detashed Leares—Detached leaves when Lept in tap
or dittil ed water developed callus at the cut end 1 -4 days and later &
number of roots developed from it in 5-10 dayw. The detached keaves could
be Lept in health condltens on tap or dutilled water for 4-5 wecks. Expen
menta] data, as given in table 1 shows that the d1ys taken for the appear
ance of first roots was more mn distilled water thsn in tap water  In the latter
case the roots developed in 5-6 days while in distilled water ttcok 7 9 days
Number of roons per leaf and the maximum nis of the longest root grestly
varied In toth tap and dustilled water  Howe e there was dizht indicatton
that the number of roots and the maximum tize of the longest oot formed in
dotilled water was moze than thos. formed in tap water

Tamer 1
Rost formuiem o0 the drirched Loaves,

At 7dem | Afer 4 dap | Afwr2l dap

W | e ——
3 No which leaf ch
wras ket frst mot  No. o, 0.
pprared | mots | length of | roots | lengih of | roots | lengthol
root root ot
] Tap W ter 5 5 13 em 5 20 cm 3 Mem
b 3 8 12 cm ] 18 cm 8 Bem
6 7 10 em 7 17 em 7 20 em
2 7 10 20 cm 10 24 em
Warer
b 8 5 Bem L 17 cm 3 e
’ 6 B3em [ 22 em 6 2t cm
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fresht:
Ascirmy of Pstisls—Trausverse sechon from base of & petioleof & y
dctxclwdluafljl;mvodl grove oa the adaxial mde with 9 vascular bundles
arranged In 2 concentrle ring around a central cavity  Vascolar bundla of
the adaxialalde yere smaller m 1z thin those of the apsdal 3de {(Fg 1)

Fig | T 8 froom the basc of normal beaf (Pepericyel  Phinner phloem, Po-outer phlorm
X Xykm) X 10

Fig 2 Avaular byundl from Fig 1 shwwiog pericyels (Fr) outer phloem (P} xybem (h)
and Inper phloem (PT) % 50,

The vascular bundles were bicollateral w th endarch xylem Inne
phloem was Jexs developed and the cambum wa  not dstinct  Two Lxyered
sclarenchymatom pericyclo was found to be present cutide each vascular
bundle (Fig 2) Becondary growth vas not seen even i the petlole of the
oldest beal taken from the plant (Fig 3) though th outer cambium was
dbtinct in the vascular bundla (FIg 4) Hoxever radial sphiting of vascular
‘bundies and the lonmation of new vamscular bundles was feen o such cases.
The vaxcular bundles of the adaxsl aide became clefted by the development of
socondary parenchymatous timue in between the two anmsof the xybem
(Fig 3-A) Sach spliitlog increased the number of vascular bundlei fn the
petiole without altering in fundamental structure. The newly forned fnner
vuscular bundles conaltted of a fow xylem elementt fn (he contre sactounded
by phloam tisue {1g 3-B) Doth these featurey are commonly found In many
other members of cucarh tacere family (Motealfe and Glalk 19 7)

Petiebey of cultured lewves bocame stoater and th ckr 0a root formatign.
After 14 day of culture of n detached leaf  distinct and actlve cambhum at
the base of the petiole (I'te 5) wav foum] Camblum produced ow
xylem clements m b inner sklo and few secondiry phloom cells on he
outer side (Ir 0) Ton r camidamof the varcular bundle was pot clea
Towaver al) the vasular bundles did pot show the same axtent of :
growtl dn them V senbar bun lles on the Al xial sde of the petlole showed

more sccondary growll In compark
The two v sevular bamdles of th thm to those on the adaxiaf 1ide (Fig 5)

t
ary growh (I A} axtiac wedsdal stde 4 aot show ax
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The secondiry growth was not, however obwerred when the scctions were
taken from the middle and the spex of the petiole of the leaf which had been
cultored for 14 days.  Thes it &5 clear that the acthvxtion of cambal layer and
injtmtion of serondary growth started from the base and progresed upwards

Advanced secondary growth was obworved throughoot the coume of
the petiokes of tho leaves which wire cultured for 21 days.  Here both outer
and lanes fascicular cambium were distinct but onfy the forrmer was found
tobe actlve (Fiy 7 and 8) Advancement in the serondary growth within
the varcolar brmdles of the pethole of cultured lesves continued with the
incubation days. After 28 days of culture, profuse rccandary growth veax
found to be present in the vasenlaz bundler of the petlole (Figs 9 and 10)
A aamblum ring at the basal regron of the petwle berame dutinet due o
the formation of jaferfasclcul.r cambium (Figs. 9 and 10}  Such a cambium
ring however was not present o athes regrom of the rame petiole.

Asatemy of Midri3—~The pnidrib of the lambna of & freshly detached Jeaf
had two voscular bundles lylng ons above the other Vasculars bundie of
the upper (adaxial) slde was wnaller (Fig 11) Like the potiole of & fresh feaf
hero abo the cambrom way Incompicoonn and  no secondary growth  was
obwerved evom in the midrib of the oldest keaf.

fig 3 T9 &oﬂdfbn'-fdrp-‘j'*d Mnﬂmﬂhﬂdﬁnmhwbmh

cambn fem (S5} X 18

codary phlorm (Rp) wmd oot
9 n:wamhmiwnwwmh:du:af;{.;?
thl &mm(k‘mtwﬁmmyghlm ) r

X0
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The section of the mudrb taken after 14 days of cultnring the leal did
not thowr any recondary growth though the camblum was dist net Howerver
the cambium waz found o be nctive in the midrib of such leaves which had
been cultured for2l days (Fig 12) The secondary tusues were found to be
of the same type as deseribed ahove for petiale.  Increased secoadary growth
was found in the vascular bundles of the mideih of the leaf which was cul-
tured for 28 days.

\@/ & 8x,
gl' Sx
0 . N/
”

g 11 T8 of the midrdb of ) oung beaf (PIdnper phlotm, X-xylem Po-outer phlocm, Fo

prrieycke) X 20
Fig 17 T.5 of the midefb of 1raf caltured for 28 days (Sp-sccandary phloem, Sx-socoadary
nkm XN

Doovsron

The importance of external aupply of hormones in the induction of root
formation and secondary growth in the detached leaves was emphasmed by
Mirra and Samants-al (1953) Semanrarai and Misra (1933) 8 mantaral, Misea
and Kabi (1953) and Saman arsi end Kaln /1934 b)  Tteeemt howover that
the externel supply of hormones has perhape not much function in the
formation of roots and secondary growth  stleast In rome leaves like those of
Urticr dieica (Gupte, 1937 and 1960) Berheeda ffan (Miz and Nandx
Bose 1957) Luffa asgrptia # (Agraval and Gopta  1964) and Lageneria mwlgaris

Sonaxy

Detached leaves of Lagonerss sigeric were cultured in tap and distilled
water i orde. to study rooting and anatomical re pons 1

Rooty arose from the callta timue formed at the cut end of the prtioles
of cultnred keaves in 5 10 days.  Though roots were formed earlier on tap water
their size and number was more cn dishiled water

No secondary growth war obseried in the peucle or midrib of even the
oldest eaf of & plant, but secondary growih started 1 the petlole on caltaring
a young leal on tap water for 14 days and in the midrib after 21 days. Acom-
plete rlng of cambinm was ohaerved at the base of e pet ole ol a leaft hich
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had been arltured for 28 days. It was concluded that the activation of fascis
calar bium and mitiatlon of dary growth started from the basc of
the petiole and progressed upwards

Rxrrnexcxs

Afawal, . P & Gupa S C. 196 Root development ha the detsched beaves of
Iaf sgrptiace MilL Prec. 5Io [edien Scl. Cesg TL
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THE ORIGIN OF LIVING SYSTEA[S*
O N Preri. K. Bamapmm asp H. D Pamizax
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AxtTRAOT

In prevsowy commmumnications [Pertl, O N, Agra Unw F Rer (S) XM,
Part 11 148 (1963) Bahedur K. o oL, and Pert, O N &l Tigram Parubod
Axusewdbex Patrike 6 94-117 (1963) Bahadur K. e o, and Pert O N et al,
Zmtralbl [ Bakterwlegy 117 567-602 (1964)] we had described the preparation
of units showmg properties of a biological order such as growth replicaton or
multiplication and, in u general senye, metabolic activity Thee oty were
termed by ws JEEWANU a Samskirt word meaming particles of lfe. In the
present communication preparation of JEEWANU by many more procemes
has been described. Evidence of time-lapee photomicrographs has been pee
scnted in certan cases to show propertics of a blological order  Confirmation
of this work by M. FL Beiggs in U.K. m papes recently prasented to Brithh
Interplanctary Socicty and at the International Gongres oa Photobiology
hay been pointed out. It has bech stressed that the availablo evidence indi
cates that unlts such &3 these were in all probability the dlate p
of ccllular Bife. These wmits could emily have been formed in abundanes In
the oceans of the primitive Earth.

What » Lf ? It b not only an interesting question but as Panlingl
gats a great question. mmy&md-tmhmuhmmd:.qmdmhnpng
that we are prepared to dntimgulsh between Lf aod nondlfe, between living
and noo-lving matter  What Is that which drstingunhes Iiving from the noa
Iiving ? At fint the dutnction secons obviwn.  Animate beings ke animal
or plants (¢ and differ in important wan from the noudiving or inxnimate
ow,mh“.mk,wmd,dqorml. Oue distingubhing property of
the Lving is growth up to & hmiting uze. If growth lone Is the distmguishing
pmpa-ty\hcnd:nnimluynzhnmnhcnu:dl}v{ngndnqnbogmh-
suitahle en irooment to a hmiting nze retaining their baske shape and general
haracterirua. 1 movement u the dsunguishing quality of & living system
then meta rods must be called living beramse they expand and contract with
temperature. Thee simple and rather crode examples bave been gi ©n to show
dul.ngmnddnucndhfcofuvingmmmhno(mmmk. Moreover
the obsees dintinctions are patent and ible only 0a the higher side of the Ie-

This artscle was recelved on October 12, 1964 for pubiication.
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seale. At the fowest side of the lifescale qualitics are not so ofvious and s
clear cut divislon between the iving wnd the non-living poses a problem of very
great magnitude.

It is common xpenence that fiving org; intatn th tves by
making use of the material presens in the eaviroument w whuch they bive.
There u an undonbted fundamentsl identity of substance between the hving
and the non-fving  The sructural matenal of both hiving and the noa-frviag
are known to undergo fundamentally simflar phymco-chemical behaviour
The difference is only in the orgrnsations! pattern.  Thy difference hay been
panted out 10 varrous wayr by several scientivis wino have attempted to define
2 Iiving system as opposed to & noe-living sysiem at the fowat levet of Lhfe-scate.
Haldanet culls & living systemi a5 & sclfperpetuatmg pattern of  chemieal
reactiom”™  Bernal! polnts that it h lncmbtx‘hmmtmthinlbmmdsryo(
seifmainteming cheoucnl ding o Koaikovat A living
thingundsunimlm'bnmmorcumpluwhlch by & procem of dmnial
renctions with the substances of i lishes its rep
xnd devejopment, 14 itrmmisdfwhﬂcyﬂnhxngmg(mtaﬂiy in th
direction of deexy)  Life 13 the , by = ¢h of the
abality to rebudid itself by interscting with oum chemicsl substances remain
bgl&:iud[mdbeg\mhxgwbedxﬂmtﬁxmibdf_ Some like Vernadsa
have emph ¢ only the b o of the system particulnrly with
rc:pec&mox‘fgmmdcarbmwhllenum'xhk: Horowitz? polnt out that & Lviag
syxtem 1 not onty & slf reproducing system bat it has abo the abiity to mutte
randomly To Piric’ a demand for capacity to mutate 1w pury hnguatic
estrichion and 1t leads to absordities  In fact a¢ the International symposium
on The Ongn of Lifc on the Earth held as Moscow fn 1937 1t becarna quite
clesr that bfe i» no Jomges » definable quabty Ay Dr N W Pide pointed
out that all that we cxn do b to define our atntode towards & sysiem which we
would be withng to call as liwng

Ao one has yet ded in fc lating a defimtion of life oc a Living
system which satisfies every aspect.  Only one point seems to be certaun that
3o far a1 organssation af Ui o concerned It ik will chemntry and

a3 it must be if an organim o to be chempeally and phyneally viable $ The
more we think of the problem on the mucroscopie wale the more we get con
wnced that there s & continmty of the non-living snd the Living and the dutine.
wom xgin to have meaniogs and definiirons only at & higher level in the life
wale  Moreover ¢ 3 oaly the dex of & conunuity which would make sense
when onsrder the phenorenon of hfe on a cosm ¢ seale

Our edrth  but a minute miskcule of matter m the viat and complex
framewock of celesual bodies which & the universe. It b merely one of the
middiing member W the planets gong round  our wm, the ;un n turn b oaly
1 out of about 15000 mdion tan in our galaxy snd our galaxy b caly onc of
the milbons f galaxses 1a the universe  Shapley estumaies that even our galaxy
may contaln about 100 000 000 planets nmular to the earth and capable of sup-
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pocting life. Sir Harold Spencer Jones™® Femenkov and Oparin® and othery®
do not thmk that oar solar system b & uniqoe event o the whole of the universe.
Thoe general comensus of opmion of astronomers today i that our planctary
systan n not cxceptional It follows that our carth 1 ot 1n any way partica-
harly favoured for the existence of the only life mn the unrverse,  After all the
most fundamental characterntics of the planct earth are & watery enviramnent,
moderate temperaturer, plenty of munerals and a nupply of reasonably stble
carbon based molecubes In this biochemical system the present day terrestrial
Hfe thrives.  Is the the only kind of ochermcal system postible far may type
of hfe ? Dr Robert S. Richardson!? m his book \ax and the Plonets has yeri-
omly suggested a posible blochemntry for Mars 1n which mitrogen may replace
axygen In the energy relations of the organumms. The key reaction suggested
is oxldation of mirogen throngh ammonm to nitrate. Sir Harold Spencer
Jemes In hn book Life em other T orlds™® has even visualised a special kind of Lfe
swtable for high temperature m which the baalc lde building element 1 not
carbon but sodlum, Firsoff in his Lsf Bryond the Eerths has pointed out vasious
types of pomdble biochemical systems to sustain varrow kinds of Life under drverse
of temp range of h mp and of diffe
environmente] conditions. Tt s no longer considered tnressonable or ab-
surd to imagune & fife  different from that fmmd om the present day Earth.

Tndeed the {dea of another kind of Lfe b tself warranted by the study of lving
forrs & known on the Earth.

Up to date known blological facts belic the statement of Strughold  that
life on the Earth b posdble only lly between the temp range of 0°
to 60° L (32* to 140° F) Hot sprng bacterla thrave In water having & tem
perature of 90° (L and some dry spores and seedh can withstand a temperature
up to 120° Q, withont damage. Certun animalculas (rotatona and tardi-
grada) fiving in the Arctic Hehems are able to withstand very low tempers
tures.’$ Peoguine are known to Tive happily at Antarctica at temperatures
close to —60° C.'' Dry spores do not lose their vitality under conditionms of
vacoum cven when dipped n liqmd helium (—271 15 C) ¥ Thus It i known
that life on the Larth ean exist from —60 to aboat +90° C. Even at wider
rangss of temperature it can continue In latent form without much damage,

Tt may aho be mentloned here that th general contention of the bolo~
g{nthatmﬂfehpmdblmdthommygmmdnm]igh:hmtnhd. We know
of sulphur bacterla™ which are capable of
mdwhldubuﬂdupdhdrccﬂmt:ﬂ-l&ummcrxwﬂ:mnpmmdg
a«ﬂbhmﬂmuﬂdhnm]pburuthcupumnﬁummmnn@\l:
are kmown to ovidme hydrogen at the expense of sulphate, The Borecxcsla
l:naﬂu:uhm'ntndn‘h'einnhm(cdborknddmlnum_

mcmndmawmimmmanmummfmg’"m“;

cwal
methane ammonis  ferrow fron sulphur hydrogen Imd“hm

-
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siheate of sluminrum » known to be an important corstituent In certain typo
of bactenal metabolsm % N 1Y Pirle® has pointed out actvities
that we now ook upon as odd, ¢ ¢ the manipulation of vanadnmm oxides and
atrong sulphuric acd by tumeates, of sihica by many speces, and of oxides
of mtrogen by some beetles, may once have been widespread  They often occur
in orders of rapectable antiquity At the same tine we have very cogent
remsons to believe that oxygen was a later  addiuon to the promitive atmasphere
of lhe Earth which mitially had & reducing character and conisted mostly of
and hane ' No  well known terresinal Iife of today
could hxvc possibly survived in such an atmaesphere except the sulphur bactena
type which could thrive and multiply happlly The present oxygen rich at
mosphere of the Earth {y generally beheved to be the result of vegetation

Study of hlue green algae led G E. Fogg®* to conclude that had they
been colourlem they would be industinguishable from certain bacteria. This
ponts to a common ongn of plants and antmals. Similartties In the body
flmd of different armmals &lso pomts in the smme direction.® Indeed it stands
to resson that Lfe adapted itself to the chemical environment that happened
to be present from time t0 troe and the modern forms are the forms that
gradually  evolved, drfied plexified and adapted aa the environment
changed. Thmmlmofmmcdmdprmnidveﬂfe.ndpﬂm}m en
virooment which ultrmately resulted in the gradoal modificaton  of both.

mdg; l’)fchummomhl provides evidence of the interaction of enviranment
e.

All this Jeads us to the mevitable conclosion that different kundh of Jife are
possible under drverse conditions.  Given this and keeping m mind the power
of adaptability inherent in hfe, the mterachon of Iife and enviramment, the
‘eological evolution who knows to what extent any form of Iife would evolve
in appropriate arcumstances which need not necesarily be of the Earth-typo
alooe,  Though it Is a fact that the anly Innd of life known to us today is terrex-
tral bfe yet it b no longer possible to belicve that hife 1 & rare acadental event
which happened to take place a couple of billion years ago on thh wolated
speck 1n the unrverse—the Earth. That “ of all the vast stellar systems Earth
b the sole abode of Ife seco entirely ludicroms”™ 37 We can no longer adopt
the medieval attitode that the Carth b the anly measure of Life in the universe.
Today the climate of human thought n this rapect 13 symbolised by subjects
such as sstrobeology or exobiology which alm at dealmg with expermental
approacha to Life beyoed the Earth and not by the parochial narrowminded
nen of the traditional biologist who belleves n the creation of life by a sencs
of highly fortitous events or chances which took place on terrafirms alone.
Todxy Prof James A. Coleman, Chairman of the Department of Phyna at
Amencn Internatiornal College Springficld  Mamachmctts, U.S.A.  boldly
dedicates his Intest book Aledern Theories of the Unperss?® m follown *This
book s ded cated to all youth on all planets in all solar systems throoghout the
unrvene.”
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It b not cmential to rigaromly define lifs m ordes to talk about It. We
can drscum the pros and cons of the properties which we mut look for 10 & 373
tem to admit 1t to the categary of living systems.

Today it 1x true that all wo know bout lifo s oaly the modern terrestrial
forms of 1t. It 1 equally true that we can no longer mgnore other panibalitica,
How can we extend onr vinan of bfe 7 The process of extenuon of ideas n a
peocen In which we extrapolate from the known to the unknown. Let o try
to follow ths process.

To begm with we may my that any kind of like i boand to require a
systemn for i energy supply o all probabnlity ths system would be depea-
dent on chermal acton which wodld 1ovolve the development of rather com-
plex molecules. A chenmeal reaction of the type of revemble photochemtcal
reaction can well pronide a soarce of energy within the system.  In fact many
ordinary reversible chemical reactons can work as a soct of storage battery—
absorbang encrgy at one time and liberating it at another If the eaviron

meat can provide the necemary cyclic change then a useful source of energy
within the system can be obtauned.

Let us have a look mt the present day tereatnal cell. Th lving cell
a3 It 11 found on the Earth today o a very complicated affarr It has withun
its boundary numerows diverse types of chemicals. It & also known that if we
merely bring together all th  consttuenty of the ccll we do not get m ccll —the
hving uwnit. \Whetras the known {ndrvidoal comstitnents of the cell with ihe
exception of noclac aclds bave propertia of a physico-chemical ocder  the Living
cell alao exhibais prop of & eologscal order—growth, repl or mala
plication and metabollc activity

The modern terrostnal cell ha o det y bal q
to function 1n & very synchronned and harmonised maoner As a resalt of
this the cell cxhibats certaln properties of a blological order Iy the present
day terrestrial cell a unlt of [ife on accoant of ity constitnents oc on accoumt of
it propertss of a biological order 7 We know that the Individual constituzenty
of the cell 3 a rule do not cxhibit properties of & blological ordsr and if¢h esl]
did not posscrs theso properties it would comse io be a unit of fife. 8o far as [if
phmommmmguﬁllhcoﬂca‘nalwhﬂhof‘mtu‘lmp:rumwu
of a blological order oc the constituents of the cell 2 If both the conttatuenty
of the present day terrestrial cell and s properties of a huwlogical order ace
Mlobcumdﬂhmyunddukmmltblh\nm("mmuh
mwmmmmhwmhmmcwmmmm

Acrept and many of m
of bfo nced not be con
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fined to Hife at prosent known to w on the planet Earth then it follows that we

are more or lew preparsd to sccept that the propertios of » biological order are
of greater {mportance than the consttuents of the eell. [t further fmpf a1 that

we are prepased to accept sorme full lived of the fund
tal propertics of a biolomeal  order—growth, ltphication and boll
activity

The more we leamn about the comtituents of the present day terrestrial
cell and ity marvellows bebaviour the more we wonder about fts ongin. It
appears to be ¢ final fnnhed and polnhed product which terrestnal Nature
wrrived at after long and tedious trads rather than a unique chanee event in the
hirtory of the Earth. It b qulte feasible that terrestrial Nature flest made a
much more complirated product and by gradual reflnement and adaptation
armved at the praent day cell® It it equally ponible that the terrexirial
Nature finst practiced on prmitive type of celhr and by gradual complexity
arrived st the modern form, One cuanat at the same time entively domues
the 1den of & undque chante event which ereated the only fife in the universe
for today we really do pot know of any other kind of lifc except that which ks
Sound on thus planct

It would be quite late upon the probiem whether the
popertier of & bxubg!mlmduw mulbplication and metabolic sctivity
in the widat senme of thee tarmy—were fim created on the Easth in cell-liks
tynmn or all the consttuents of the present dey cell  Many selennsts have

d and d o the K don of of the present
dly!anﬁﬂllcdloutn{lbclngnxbmugmmuybdimdmbtpmtnm
cacly mgo of the planct Farth®  Only & fow of them have speculated about
ot expenimeented upon the properties of & blologica! order without much refer
coce to the eruuiuenty of the prevent day cell. These were the experimenn
deahng with the prepaeation of coll wodels,

In 1864 Traube® peepared a ccll model by putting copper sulphate orys-
1k 1n & solution of potseuum ferrocyamde. A semipermenble membmne &t
formed round the oymsl, This membewne u permesble to water and ferm.
cyanxde which entess the globule this formed  Lecaune of ovmotle presure con
uderations end formm another layer beneath the fim. The globule nvelh up
because of the cxcem of water entenng the globule and the old membrane
bursts and & new onc n formed below the oracks.  After sometune the globule
appears conuderably grown m wze. However ths icremse In the wee of the
globules 1 quite dulfevent fom the wea of growth sy understood 1 blology
{Bee abo Iater) IHere the nerease 1o tize s only becmne more water enters the
globule and there o noshing wathin the globule other than copper sulphate
which 13 siowly consumed up in the formanon of the boundary wall of the
globule

Putsch! ® prepared & moded of the cefl wh ch reproduced the movements
of living amebac by rubbing a drop of obve ol with ponh solutioa.  The
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drop commenced to send out prucdopodia to move about and cven to engulf
hard particles very much os amebac takes up algac.  Rhumbier™ and many
othrrs  constrmcted logean model reproducing the sl the
fading and dwinem of cells.

LeducM™® placed a pece of fused calum chlocdde 1n 2 saturated solu
toa of potash and p Phosph " ble caloum photph
ratmbranc wos formed. By changing the concentration of the soluton, by
sdding cifferent substances snd by vorows other mmany  Ledus succeeded in
preducing very comples formatons Iike algac and mwhroomn.  This subgect
was named by him  Synthetic Diolagy™

Kuckuck® showed that when radiom acts on & mustore of gelatn, gly
cerol and common salt a pesuliar calture sppears on the gelatin after 24 hours
corasting of the globules shovang  the aigns of grovh sand multpheation,

Ths  vek s important anly %0 {ar as it showes the display of a few physical

of matter—properties whach apperr to superfianlly nmnlate some

properties of nologrcal order At best such  studies merely point owt that

peoperises of matter ke viscosdty  surface teanon onnma, permeabulity  collsd

formation, coxgulstion ctc. slf hielped 1n the formation of the first marphological
structure 1 th the propertes of the bving

Mention may next be made of the efforts to prepare parncles of som» shap
with ofganic uhetances with a view to make an effort to misoduce i then ta
properties of & §ving system. Forthe past several yean work on concervates® W
and micromberey™® % ik being persued nth tha aim.

Coacervates are formed by vousowns methods and ane of twse methods
by g gum arabse and geixtin solotions and prring th ooxture in evcen
of vater Coacervate partcles of shape aro formed, On  eentrie
fuging the particles cotabine and dose their lndependemt editence. Shalung
treak these partclo rato emalfler oncs and ths has beon nggerted ax maltplis
cation, Fnrvmes and ocher materuls i pivodoced m the enacervate partictny
are greath modified It has been suggested by Opanin that Hfe originated
5 the form of  oacervas xnnwlc»hkhdadop«lummotunn;
»otem In dow procew  of o bevudar evolution and mcorporation of enrvimes
ard neceys ubmt ates

Yn the atrenc  { defnt uritur w 3hout a boundary veali it 1 diM

Wi wew the B ng properuns 1 thee partcdes . This w particalarly so m

h ae ot the pl enoeemn of g th hul v ot bke the berlogeal ope of
g onth

A pheie t bed S W F wand oweskers i Lyated St e toar
. clat mipt po 1§ moddd e and epewted d to Uparn a‘;;
con for When hot s ted vl mns vt hermoal e homety eontaning

8 it 08 th oedt ool fiuge numbenn of untform, Mo
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scopre, relatvely firm, and elastle spherules scparate which have been termed
microspiteres.  These parilcley differ 1 fmportagt ways from coacervates.
Microspbara rewun their mtegrity o centmfugaton'® whesess coacervate
droplets coalesee cmily @ Microspheres secept the Gram stun® and abio
exhibst some dynaumue phtnomense.® It has heen found that under appro-
priste conditions the interioc of the microspheres dunppears progrenively and
catiely Jeaving behind the outer boundary At this stage the Brownian
metion of the rendual centre can alw be observed. It has abo been observed
that in certain microspheres there appears to be a tendency to cleave, or for
centres to weparate. Ay cell model the study of microspheres indiceates the
tendency of macromolecules to form micro epherulo by the ageacy of water
foematlon of membranes in these umts by sclective diffasion of the interioc mat
ter under autabie di and & tendency for cleavage of the pheres.,
They do not show the biologzeal propertier of growth and multiplicstion.

Studses of such cell models makes ux think more gbout the typical peopes
fiea of % nological arder  Conmder the property of adaptsbubyy  In biology
it tocans that when there {1 & mild change w the phynco-chemlal environment
of an organii, changes ks place within the xganam of suck a kind that the

bility of the 1 change for the organuem i decressed,
1€ this changed coed: i for w suffictently Jong time the changed
phymology and morphology of the hecomes 2 ferture.
In Quy } property of adaptability a feature of hning arganmm only 7 In
1888 Le Chatelier gave hu famows prinaple in which he aay I & system
i equibl o subjected to & change occuns  of pomble of such &
fond that the comsirunt i parnally snnulled.  Le Chatelier had w mind
the chaneal cquiivtum,  §t & thus obviows that the tendency 10 achieve the
result of parunlly annuihng the comtralnt 1 present w both lvng and pon-
iming matter  Thu tendency b aalied adaptabibty m hvang systerms becawse
m the hving sysiem v¢ an etnly concave the idea of response to sumudl
However it i well Loown that the respome to stumuli 13 not an caentisd pro-
perty of a Lving evstem because o i3 not present in the fving system devad of
nerve cells.  Further the iden of an ¢f rt bewng made by die lving synteme to
face the bl ) coud ir mare or {ea & Ggment of
our unaginnuon.  This v partsculasly wo 10 the case of the lowest fonas of lving
systerms kpown to exst on the Larch today  The fact » that both 1n the Living
rnd th  noa-living sysemm the propernty of adapiabil ty 8 wherent and one can
say in & gener § way hat the ¥ x propenty of matter whether lhving or non
thang

The propeny of dupbeanon s another wnportant Rologwal character
nte, Nueloie geuds are knowt t J pheate under appropante environawnt.
513 s ort while to pote that © el ke mlerale | awclen aond whack farms emther
wwlccnle S awcion aod bt 10 the M1 womens xhik forms the dupircele oui gf 1t wom
maierial the eriginal walecal mev by proc ding the lomplate Tl procen of duph
axton of huge proten moleculer w! chwe i} nth pesmi ter  teal 2




Mxy 1964] O N PERTI o o, s Th Oriin of Liviny Syrivsc 03

ditions nced niot be the procoss of duplication for smpler molecules which might
have facmed the earFest forms of hvmg systems. Duphcabon ln emence 1
really a sort of autocatalysis. There are many nmpler compounds which show
sutocatalytlc action and thus form ther own kmd in appropriate condittons.
VWe have soggested earliert® that matter {tself has the inherent property of dup-
Beation and under smtwble conditions ths property can be  observed. Foc
example, suppase there b & mxture at dynamde equilibrium, In this mixture
there 1 the pomilility of formation of many molecules at the same  thermo-
dynamic Ievel and requming the same amount of encrgy of activahon, Suppose
sme molecule of ane type of the many types of rynthestable malecules n intro-
duced then moce molecules of the hall be synthexdsed a3 compared to the
other pomdhle syntheser. It 1 “thne pmn‘ny::g that Jordan® 40476 Ly
shown that if malecule A has & replica of 3 own a system AA s formed and a
special force of stability 1x created kinyn a3 qmantum mechanicen] mnteracton
farce and the system AA becornes more stable than AB where A and B rmay
be similar but not :deatical.  Panlmg® polnted oat that this spectal quantum
mechsnlcnl mteraction energy of larger molecules as of proteim 1 negligible
as compared to the ntemetion enagy of Mdental ar non-identical large male-
cules and suggested that tho proces of doplication 1x a two stage process in the
case of proters. A forms & plate for the th of 1 y
molecnle A=t which Is then wsed #2 the templatr for the syntheos of A m the
second step, It i1 quite pomible that in the begmning ompler molecules med
the ano step procem of duplication In the hving systerns and when bigger mole
culugwtinuxponmdinltd:mthnmoucppmca:hmxmry

Anmltrdnnuahncprupatyd'tbum:dnytmmdﬁﬁngly,-
tems b metaboll activity Today we find in the terratrial yrtem
particular type of memboll wdvitywhld.hrclxindmmboglvymgnan!-n:l
energy requirements. Conadder this metabolic actinty at th lowet level of
He scale, Tbcmmdllfmunedlhcmbohcu:uﬁtyhldmﬂv:lmmﬂl-
ton from a sultable enviraament which whmately rerlts in tho formation of
building materfal or ‘Dody’ nuterial of th Oving wnit. It i obvious that 1n
the terremal living forms of today there would be one kind of metabolic act
vity but for another Lind of living form an entirely  duferent kind of motabolic
setivity would be required sunce the ‘body’ matenal would be dufferent. Thn
in considering metabolic actlnty in general on has to keep in mmd oaly two
emential fatures, numely () selectvely taking up of ecrtaln  chemicah by
the Living unit from an  ppropriate environment and (1} ultlmate formanon
of the ‘body materal’ w thin the living unit from this putritin  This concept
of metabolic activity s perfectly general a it does not specify th chemicals
taken up novr docs {t specify how the chemcals aro tramformed into  body
watenal whatever that may be  This kund of definition would be srtsble for
any Lind of Eving system formed out of any matenal in say  ppeopaat. environ-
ment.,

Growth 13 a property which should be very carcfully generalled.  This
Mh‘mnw“nmdmldk&omhﬂdemdmtfmdvewkﬂd&
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Thus rules out the type of growth seen m crystah.  Condder yemst cels. The
growth of yeast cells In different culture media has been studied by Kruhna
Bahadur and coworkers.* They have found that the conditions of the optt
mum growvth 3 a synonym for a maamum hydratron of the protoplasmic mate
mal of the cel®  Thh ponts to the role of hydration [ the hving systems in
geoeral.  The Inving umt must show the iving-type of growth. Such a system
must have a semiptrmeable membrane for the boundary through which selec
tve animulation of suitable chermcals can ke place and through which hydra
tion of the system be abo possible. In  perfectly genernl terms we may sy
that the Lving umt must have a semipermeable boandary through which selee
tive ammilation of suitable chemicalh can take place from an appropriate
1 resulting ulti; ly In a growth from v

e woedd be justificd 1n calling & ystem luring (f 11 har U prepurties of groesth,
multiplication and metaboli artuity Grooth means the acreass e size of the ot
Jrom wxthin by aciwal eccwmulation of the Sody melmial’ of the wart uihin & SR par
weable bundery  Maltiplt aliem means an vecrease 1n the momber of these wuls 1 swck
€ manner thel the mocer wails cowe 1alo cxistency tUoowgh the parent wmit  Meabeli
aclinty stunds for axy seres [ chemical reactrons whsch take plecs wuthin the wnit &t a
resull of thik ot [enst & pari of the exmeemmental welscules extiniag the smi are coxmeriod
e [he body matirial f the smt. It is esamual that all thess three fundamental
bologieal propertias should be peesent together n the same unit, If only one
or two of then are observed then the unit should not be called Lvtag A system
or umit can be called living only if it consumes appropriate nutriton  become
bigger by the syntham of ‘body materal’ from the notrimon  conmumed and
producey its own kind.  This defimition would hald no matier what ingredients
are involved in the making of the umty, 1 the nutntion or in the ‘body
materal

Ve believe that tls pomble to prepare auch Living units in the laboratory
both from organic and morgan ¢ constituents or their mixturer !t # ve
bave been able to prepare such wut and have named them Jrewano which
1n Samkrit means ‘particles of hie  We alo believe that such unity were the
protocelh which ultimately gave rue to present day terrestrmal cells.  Further
grven a suitsble  enviroament such uniu are fully capable of formung many
types of cells which can ultmat ly grve rise to diverse kind of ife, 4 3 8

When freshly prepared these units or globules have a diameter of about
02 to 05 These grow higger i size during finst 6 to 8 days and reach the
size of 1 to U 3. Then these guve out buds hike the buds of the yzant cells,
These buds grow in ure and berome almot  equal to the parent umit in a few
days. The newly formed bud ar the daughter unt may scparate from the
parent un t or may reman attached to 1t and bud again and thus start an inde
pendent funcoon.  As a result after some time cluters of these units having
two three or more unitn attached binary or at angles can be obwerved. On
further arg of the muxture tuge dusters of thae units are  obwerved 1n the
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mixture 10 winch initally & few umts were added.  Thus they show the peoperty
of growth and multiplicatron.

The metwbolic activity of the above mentroned Jerwwu b peoved
by the fact that the material comututmg these JsEwanU 3 not present m the
envirommenin] medrum  in the form they are prowent In the body of the
Jexwany  Thee Jeewanu have a dutmet boundary wall and have a demse
centre, The Internal structure of these umits appears heterogencous as obwerved
under the mk du tod of the refr index of the materal
prosent 1 them.

The great resemblance of these units to unlcellular arganhng apecially
yeast cells faatriling  All the expernnents deating w th the preparation of these
units were perfarmed under sterilised condibons and great care was talen to work
as ascptically a3 was pasdble, It was repeatedly found that these umts do not
represent terrestrial arganbuns becawne theso do not grow oo nutnent agar
Further it was noticed that by ct ing the ch hand p dure of ther
preparation Joewanu of qut dufferent morphologiaal structure  yet  having
the properties of growth, multiplicatton and metabohe actvity can be obtaned
In ooc ceae the umts do pot sepamte out but remain atiaeched to the parent
umuta and grow Lranches giving & corab-like appoarance. In fact t appeass to
w that t 1 powsdhle to prepare the Jrewana of the demred strocture by umng
different chemucals and g physal cond

Recently Dr ML H Brigg® has repeated some of our cxpermments and
have even extended them.  His conclunon wes “Some of these objects posens a
morphalogy smilar to that of smple el The objects are compased of ocganic
matter very dmilar fo protoplam.  Some aho posean weak enrymue sctivity
There n some cvidence that the objects  reproduce by budding and are not
merely formed contnnoaly from dwsolved organi  matter

While the definttion of “life  and “living” & a dufficult problem, it caa
be sald that these microscopic objects sathify many of the criteria of hving oelh.
It scem entirely peobable that objects afmilar to those ohserved In the present

0 were formed in bandance In the oceams of the primidve Earth
and were the 1mmediat  precursors of ceflular Lfe.

Dr Bnggs olserved the Babon of  tmospheric mtrogen by these mix
tares wnd fts conversion into different amino acds, Among the compounds
which be co K tentathvely identify ln the imicrostractures were adenlne,
guanine, gluome, fructose, anillic ackd S-hydroty bemoc sad  4-hydroxy
phcuy‘llcmclddlndm'u. None of these compounds were  added 1 the
rrrxtures wed and e they nnnt have been senthelsed later on exporure to light.
In the preapuates obtmned in the muztures detectable lovels of atrase  crivity
was foupd in some, while phorphatase activaty was found in others.

Thcnndrrncdlhnolmcrdy-miuum of organic polymers. The
crgnnd}aofmudtﬂ\cﬂhmmtctmlcdh’yltmlqucdﬂnmnmL In fact
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there B connderable evadence for the evolution of these organdlas,®  Some
of this evidence has been indicated by Brigge.® All this points to the vahdity of
the suggespon that the fint cells or protocells were very smple structures
devord of most of the organclles found i the cells of modomn organums, In fact

the properpes of Jerwaru very emphatcally pant to the nature of these
proto-cells,

The important features of thee umts termed JeEWANU are —

(i) They are obtained from smple chemicals all of which cam be pres-
umed to be available an the primitrve Earth.

() The encrgy source required to mitmte the reaction is mild heating,
exposure 1o smlight ar Light from a 500 watt—) 000 watt bulb or
cxposure o ultraviolet radlations of a therapy lamp No extra
ocdinary phymeal are requred in ther prod

(iii) Though they very much resemblo yeast cells they actually do not

(iv) Obce produced by the appll of encrgy d in (i) they
anbcn:cdcdmlﬁuhpcrmlofﬂ:n:mglmlmdﬂn!hmbcm
to grow and mulhply

(v) They are farrly stable units with a scrmpermeable boundary wall,

(v1) The compontion of these mnits x not quantmtively the same as of
the moxture from which they are produced.

(vil) If smtahle organic matenal iy used the vt get composed of arganic
matter very smoilar to protoplasm.

Some of these wnits are found to possess & morphology nmilar to that

of simple cells.

(ix) Tbutnnomemdcnc:furmzymclmv‘ltyd‘m:typeufmamor

P m umu pr d out of nmple ch

(x) Thcyl!nwlnolopulty-pcofgwmh,muluphmmnmdmbohc
actrty

(vill)

It has bern suggested™ that such units can abo be made cven with  mate~
nals contunmg bo amino acdy pepudes or protanckde This has been demon
strated by prepanng Jrxwaxu having about 64 14% copper praent s
cuproos oxde, 42, carboo and 0-28  rutrogen. The rest bang hydrogen
cxygen, eological minerals and molybdenum. The ash content of thesa
Jerwany is about £8° and these contam no protens, peptids or amino

acids  Yet they show the hhlog:mlptnpcrﬂunfgru\ﬂh,mulhphada‘nlnd
metabolic actitity  In fact thar bek y wdend

based oa ammmo acids, peptides cte,

I with Jeewawu

We are of the opinion that on the prmitive canth Jeewawu ke stroc
tures were fint fynthesed from what 18 knovn s peeblotc soupH  from which
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Ife &s supposed to ongmate. To begin with Jrswan s of many types were
formed. Perhaps JExwawu with organc matenels onguoated  after the
Jexwanu with inorganic material had ther day Perhaps both eusted
nmultancowly All thee systerm had morphological structurss and  were
capable of growth, multplication and metabolie  actaty Hor~ver the
Jrxwano winch needed In o0 cxh d thar aopply of

idon when all the avaitable wnorganic nuiments were booked ay the body
matenal wherens the Jaxwany farmed [rom oegemc  material contnued thelr
‘life activity’ beauwse ther nutritfon supply was renewed by photochemrcal
formation. Thete Jxewanu got a tong span of thme and evolution produced
variow forms of the lving systerm of our Farth,

Bermal has meoboned the pomibility of such bving systerm ™
There may bave beent other radically icompatible form on this Earth at ear
lier trme and these or others we may succeed in makimg artfically "® Ve
believe that JEXwany are the key to the possihilities of such rystems.

We have made the suggestion about the formabon of unfeedlular
Jemwawu of norgame compontion.  What was their fate ? Ay suggested ear
her perhaps they thd not take & long time to book the whale of inorganie natri
tion of a particolar locality and ceased to Hve  If this was so they would have
bardly cromed the unicellular stage and ther fomih would be anly like the
foulh of upicellular organfumr. It o quite pomible that these anucellular
Jaxwawu might have formed huge clusters If they grew attached to emch
other If this was so then It woald be woethnvhile to search for such type of
fomils in varjows mines fram this point of view

Study of Jezwanu formed basically out of organic material strongly
suggests a certain scquence {n the formation of living systerms on the Earth oe
ehonhere. Thi sequence may hriefly be described ms fallows.

Life originated in the form of n partlcle or globule, This e o glo-
bule was bigger than a collold partid  and very much like & concervate
It, however differcd from coacervate particle in an important ro pl!lmhlc.
particle was made of such materials that & semlpermeabl  boundary wall was
son formed around it by the coagulation of Its material with the
cheamenls of the environment. If approprt  molecoles were present In th
enviroament which could form the ‘body materral’ of the particle and ifa
tulubkmdmﬂ-gynccmrybrﬂntbnmm of the 'body material
of the p:rhde&omdremvﬁwmnlnnkrulamlcr{ng the parte!  was
ilable. the envi 1 molecul wiﬂcnmd»cg!obde-ndthcbod);rn;uc-
themsed becawse of the inherent properties o~
MMW!MWW‘”&?W As a result the particie would become
boatom . fimut of flexibility of
hggcrindxeﬁrumumb This woald continue tll the
tve boandary wall of the partid  ould be reached, At this stage t the
“akmmmltn\l\cumhnm-prmbtmm wwldbcﬁ::.r:;cdmymuch)
L&c\hcbudtypcofmcmreobwrmdlnlhc)wlcdu phenommon




-
210 AGRA UNIVERSITY JOURNAL QF RESEARCH [Veol. XIII

would be a festation of the adaptabulity of matter The constraint camed
by the Increased premurc innde would be partially annulled when the bud I
formed for the pressure wnnde the particle would decrease, In fact the pro-
perty of adaptability of matter 1 not only in operation here but 15 alo present
at varsou stages of the reactiony taking place within the particle, m the course
of the formation of the materia] of the particle from the environmental mole
cules entering it. The mechanism of the formation of these substances b al
ways bang adjusted dependmg upon the phymco-chemical conditoas within
the particle. Patiee™ har suggerted the posxbility of formahon of protein
moolecules with speafic sequenice of amino acada by a computer sort of mecha
nizm and may be the protein molecules or at least the proproteins and enzymi-
cally active moolecules were formed in the particles described above,

The bud grows in xnze and may scparate from the parent particle or may
remain attached to the parent unit and start 1ts independent existence.  Thus
particles with the properties of growth, multplication and metbolic actmty
might have been formed.  Such particles have been termed by w Jenwvawo
and t has bren shown that they can be produced and studied in the laboratory
by very casy methoch, These particles represent the true protocells as it has
been noticed that they have the tendency to becume more complicated with
the pamage of tome in appropriate enviroament.

In a subject a3 vast a3 the phenomenon of life there b 1o scope far narrow-
Even on our planct lif i generally belicved to have mad i
appearance some 2 3 hilllon years ago. What mrght have happencd at that
remote time under an enviroomental conditon which certainty was not what
we have today o anybody’s guess. If these guesses are n t to be mere kdle
speculatiom we have to me them for the purpose of makmg certain forecmts
oc we ahould be able to use them a3 the baws of certaln expernment.  If soms
obeervatlons any how can be obialned whick conform 1n & more or less general
Wy to our speculatroms then we would be justified 1n calling our guess a work
able proviiona! hypothes,

Study of JeEwawu nygests to m a logical sequence m  the ongin of
living systerm.  Stody of different types of Jrzwany strengthess our  behef
in & unrversal theory of hfe—a bedief 0 very dear to workers m the field of what
Rumamy call astrobrology!? and Amcricans aall cxobsology It appears that
the phenomenon of Life 13 a3 much a charseterntic of the universe a3 matter and
energy and thy phenomenon ean take place in different party of the unvene
under diverse evironmental conditions.  Further the dishincton betwoen the
living and the non-lving appears to be a  matter for mere convenence for it
I pomiible 1o 10 organite non-living matter that it begim to exhilt properties
of the living systems as best excmplified by the study of partrcles  calied by ws
Jecw wu Further we can say that ihe so cafled nondiving maiter can
exhilut properties of duphcation and adaptabulity under suitabl ¢ cumstances
which suggests that dupheation and adapiability are abso inher nt o pertiey
of any kind of matter ving or non-lrving  Such an iden is phiosoph iy 1o
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very sathfying. Enﬁ-gycnngwerbemmattcrnndmkcrmnbcsoorgnnncd
a1 to give rise to properties of hving system.

Somc experimental work on the preparation and propertias of certain
typcs of Jezwaxu has been desenibed by s earlier ¥ t8 In this paper
further work on the prepartion nnd properties of different types of Jrrwawo
has been deseribed

Exresuventat

In our earlicr experiments the general eriticmm advanced was that there
might have been some sort of mfection Inspite of the precauuons taken. Ve,
bowever polnted out that 1f these units were the result of some type of infection
then they could be grown on the convenuonal media,  Such was pot the ease.
However the production of dmilar type of unlts of entirely different compani
tion s deseribed here would completely rule out any pomible doubt about
infection

The glass apparatus such as test tubes, pipettes, conical flasky, mennmng
glam ware etc. wsed In the experimenty were thoroughly sterilned by heating
them in an electric oven for 2 hours at 200 and then sterilising them In an
autoclave at 20 lba, steam peewsure for 30 minutes,

The chemi ployed in solutioms were A. R. grade  The following
solations were wed

() AMowral whiws  The followng compontion was dimol ©d in 100
ml of glas dutilled vater

Potamium mlphate 002 g
Sodium chloride 002 g
Calclum acetate 002 g
Magnaium sulphate o g
Zmc sulphate 0-002g

When a clear solution was obtained then 0-02 g of potamum dihydrogen phas-
phate was added and the solunon shaken to diwol < it. A characteristic of
this solution is that It becomes turbid on boil ng and o clear on cool g Every
tme ths ml eral solution was uved it was prepared afrah.

(fi) Fehlmg sobetwm It wus prepared in the unml man er
(A) A R. Copper wulphate (69 g) was dmwcl vd in distilled water
(1 Titre) contatning a littke of 2\ sulpharkc acid.

{B) 100 g soditm hydroxide and 350 ¢ Rochelle salt wms dimolved in
1 htre d stilled w ter

Tehling solution psed in these experiments wm always prepared by  mixing
cqual olumes of (A) and (B)
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A much larger number of nmts appeared as compared to A(l)
A(l) oo A(ih) but thick clongated conglomerates were rare.
Swgle or douhle units frequently ghowed whirling motion of &
black spec within  the boundary of the umt, Photormcrograpts
Nos, 6 and 7 show bigger conglomerates with boundary wall

In sct B the following mxtures were used.
B{) same 13 A(i)

B) o AQD

B(l)  -do- A(il)

had the followmg composition —

Fehling solution 25 ml
Ammomum molybdate solution 07 ml
Gum arshic-socrote solution 07 m!
Artifical sea water 06 ml
Formaldchyde solution 05 ml

The sceding solution was prepared from B(iv) 1o the manner described
for A(v) 00l mlof ths secd was added to B(i) B(h) B(ul) and unboiled
B(r) Thee mixtures were exposed to light as in case of sct A, Some geoeral
charactarutics of wnits obtaned were as follows —

By

B (n)

B (i)

B (v)

Two types of structuses were scen, One  were transparent glo-
bular objecrs with a black spec intde the boundary These
units were motle. The other type were non-motlle dark bg
structures—nngle, clustens or cough of units (Ph
rograph No. 8)

Structures mmular to B() Jelly like bigger structures were
mre (Nes. 9 10)

Phatomicrograph No. 10 shows an interesting composite structure
» th boundary wall and internal detarhy,
Tramparent units were rare otherume it was all very much ke
B()

Plotomicrograph No 11 shows smaller uniny in chamns, and No. 12
shows a very big conglomerate.

In this thicker disters were more numerom and tramparent
structures were rare.  Photxnwcrograph No 13 shows sl
conglomemates of different shapes and nres

Set C1y Gy €1 and C i) was smilar (o set A except that formal
debyde sol tom used m An) A n) V) and A(1v) was replaced Ly an oqual
volume of arabmose solutnun.  The whole experiment was repeated

[«XY]

Both transparent and dark type of umts were observable, Con-
glomerates were frequenty found  They were brown n thar
outl ne but green nh wnude.  Photomicrograph  N\e 14 shows
both transparent and darker type of units wnall conglomeratea.
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In this foatmg jellplike complex structures n which mmall
globules were embedded could abo be seen (No. 15)

Single and double units were frequent but bigger aggregates
were rare (No 16)

All types of unts and aggregates seen m C(f) G(H) and C{iff) could
be s Photomicrograph No. 17 shows & compomte structure.

Set D) D(E) D) and Div) was nmilar to CG) C{) C(il) and
Ofiv) except that D(iv) was obtained by replacing mneral soloton @ C(kv)
by an cqual valume of artificlal sea water  The rest of the cxpenment  was

repeated.
D@

D ()

D )

Many vaneties of structures were found. In some cases con
glomerates with crcular boundary were seen.  These exhibited
interesting internal structare (No. 18) Photamlerograph No. 19
showy another type.

Both smgle umis having & nuclem and numerows types of aggre
gates were viible (Now. 20 21)  Some boog striated structures
were abo wen.  Jelly-like tramsparent globules wore sbo found
foating

In thus moluson big conglomerata of units were rare and enly
single umits or smaller aggregates wore observable.  One bigger
unit & shown In pbotomicrograph No. 22

Numerow types of structares could be seen.  Filamentous  con-
glomerates were, however rare. By altering depth of focus inner
strocture of the units or aggregates could be easly seen (No,
23 24)

Bet E and F were obtained by modification of sets Cand D The sugar
arabinose used in solutiom of set O nnd D was replaced by an equal volume of
galactose, 'ﬂ:rulofth:pmu:dm»m]mnnpe&bnd‘thepmcmm

earlier

E (i) : Single and symaller aggregates of unin peedominated. Some

of budding  Photomicrograph No. 25 shows an aggregate,

E (i) : Brown units or thelr conglomerates could be seen. Mot of them

E (i)

had motllity The solmion abo showed o slightly different typo
of structure which shewed whiring motion.  Budding simlar
wuucbudd.lngd'rmlc:llscwldubobeohmdmo.zﬁ)
Single units as well as smaller dwiters contalning 2, 3 4 o 5
units could be secn.  Trarparent Jelly-like bigger sze strocrures
were abo found. lfl}mdmofmmlolmﬂgh:mlmld
from 8 bouns to 30 hours numerows another type of motile strue
tures were oho prodoced "["mmp“"‘-‘ﬂpbolod.cmgnph
No. 27
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E (v) Bigger conglunerates were rare. An  insect like sparal shaped
globule could be seen (\o 28)

F (i) Some units were thin and tramsparent and othery were thicker
and darker They were found single, double or in bunches
Photomicrograph No. 29 shows s pecuhar burd fike aggregate.

F(lij Structures ke F{{} were seen.  tvalh of unin appeared to be
thicker as compared to F(i) Some types of units observed are
shown m pbotomcrograph No, 30

F (L) Slng!c,douh!cnndtngu-cmglunu:ﬂaofuniuw‘ﬂd be seen,

Some practiaally colourlas units were abo observed (Moo 31)

F (tv) Practeally all typos of unlts grven In F(i) F(i) F(ili) found to
be present, Some of them exhiblted duerent stages of growth
and budding. Ogne of the conglomerates i shown in photo-
micrograph No. 32,

Sct G and H were obtalned by repl ! solution 1n scis B and
F rapecthely l:y-.ncqua.l-moumorlfuwrlﬂc-ddm!uuon. Thbe experi
ment was then repeated.

G (i) Vadous iypes of units and thar aggregates could be seen. Cole

oarlas trangmrent motile units such as those frequently olserved
Io set L could not be seen,  Photamicrograph Moo 33 shoms
different type of simple unin and aggregates.  No, 34 shows an
interadng celblike structure.

G (li) Coloured and colowrless unlts were obmerved, The boundary
wall vwas brown and the colour nsde was green (No. 35)

G () Al v and ther aggregatss found were coloured (No. 306)
G (iv) Practically all types of units as given in G{f) G(@) and G (i)
could be seen.  Photomearograph No. 37 shows some types.

H (i) : Actrve umts of vanous uzes could be seen.  Conglomerates had
a3 & role smaller number of umts (No, 38)

H (i) In thiy solution umits formed were as a rule bugger than in any
sofution of st G Long chains of umits were abo scen (No. 39)

H (i) Big conglamerates were not found. In certain casey umts single,
double or in clusters had & jelly-bke tramsparent cavelop (Noo
40)

H (iv) Similar to H(d1) but umits appeared to have thicker boundary
wall (ho. 415

For szts 1 and J the L-ascorbic ackd wed in sets G and H was replaced
by sn cqual volume of glucoss saluvon. The expeniment was repested.
1() The colour of the units was Ight green. Single unl and da-
ters were found. Shapes of conglomerates were intercating, for
cxample sec photommeragraph Mo, 424
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I() Same a3 I(i) Blgger aggregates were lem frequently found.
Long filamentows struchires were aho viible (No. 43)

I1(l) Conglomerates were mall and less frequent. By  altering focm
internal structure in yome bigger umits could be dnutnetly
seen (No. 44)

I(lv) Numecrom small uro units could be seen. Al of them had a
black spec imide the boundary which could be seen by altering
focus. Jelly-like transparent globules having numerows embed
ded units were alwo visible (No. 45)

J () In these wuts a distinct mternal structure was caslly vhible (Noxw
16 47 48)

J (@) Beades coloured units floatmyg felly-like bigger globules were alo
numerors (Nos. 49 50)

J () Otbgects simlar to thoss in J(I) and J(@) were observed.  Sowe
interesting cases are shown in photomicrograph Nos. 51 52, 53
34 55

J @) In thus muxture the unity were very motile.  Aggregates of vanom
shapes and shzes were abo visible (Nos. 36 57 58 59)

We had prononly deseribed 2 case of quick prepamation of actve mmty
with the help of amc add. 483 A 4lightly modified composdtion given
below was employed here,

4%, citric acld solution 10 m!
Molybdlc oxde ol g
Collkoidal fertle axide 10 ml
pH 63 phasphat  buffer 10 ml
Mineral solution 10 ml
Water 10 ml

Molybdic acid uscd was prepared by the action of hydrochloric acid on

ride solution to 500 ml boiling water dll tea-coloared solutlon was obtaloed.,
The ebov  mixture was exposed 10 nunbight for 8 houn a day

Photomicrograph No 60 shows these units as they appear {n the solu-
tion on exposure to sunhght. No- 61 shows the effect after 3 moaths
to sunlight. Further ap mves rise to long or comy
ewmummmmmmﬁmmasm

13 were alo carried out wath tyrosine wing 3 004 4 agucous
solution, Thhwmapa-cdmmmnalughz&om-lwﬂmubumbpzu
a distance of | meter  Alter 3 moathy uponutminlrmalrmmhlnlhe
\mlumde\'dopcduﬂ]mlrllcdl.nphnmkmgﬂph No. 65 This internal
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structure becomes mare complicated as the exposure trme was further increas-
cd. After another 6 months much bigger structures could be seen (No 66)
Photomtcrograph Nos. 67 68, 69 were takmn after 1§ yean  exposure, and
photormcrograph No 70 after 2 years exposure and No 71 after 3 years. If
suctose (01 g per 100 m! tyrosine solution) was added m the initial solaton
then after 2 yeans of exposure to Light structures of the type shown in photo-
micrograph No. 72 could be scen,

The folt i ning glycme was alo exposed to ertl
ficia] light (1000 ‘\'ntt bulb kept ltld.r.ﬂlnneof] meter)

Glycme 005 g

Sucrose 010 g

Yvater 100 ml

After 1} years exposure structures of the type shown m photomicrograph
No. 78 could be found.

If glyeme in the above solution was replaced by arginine we can  get
structures of the type shown in No. 74  Replacement of glycine by hmtidine
abo gave complicated stroctures a representatrve example of which {3 shown
1n photomicrograph No. 73

Units based on copper axide such as those described In sets T and J show
many interesting features which are recorded in photomicrographs  Nes. 768
to 93

No. 76  thows unity immediately after formation.

Mot 77 78 were taken after five days.

No. 79 was taken after 20 days when gorm like structures seem to

arbse,

No. 80  shows many units having protruding germ like structures.

Na. 8] shows that one unit may give out more than one germ like

structure.

No 82 the germ of onc mnit may pam through the other '

No. 83 the gam may run in paraliel lines.

No. 84 & 85 the gom of one unit may jon with the germ of another

No. 86 87 germ may have different armngements

No. 88 scveral germs may arke from the same unit. Notiee the

charncterntic tipa of these germ,

No. 89 00  after about cne month several units can be observed en

tanghed in transparent germ like structures.

No. 91 92 show coral like growth

No. 93  sbhows a huge sphenaal structure which an be sometimes

observed,

Sets K and L were obtaibed by substituting glucose salution in sets I and
J by an equal volume of phenyl hydrazine solution The experuments as
sty I and J were repested.
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Tnscha K and L the units formed inttially mcresse m sze and gradually
becumemoreamplmmthlncmﬂngumcotarponmmnmﬂghtwuﬁ-
ficual ight, Thiv gradual increass 1n mze and complexity i shown 1n photo-
micrographs Noe, 94 95 96 and 97

Hers {t may be mentoned that recently Kallocoko bas announced
peoduction of bio-like structures m the laboratory The fint announcement
about these structares was gven 1 Angint 1963 iwue of the popular Rosian
magazine Sowmey & Lyf (Nsouka Khum) and later fuller details were publs-
shed in Ruwdan journal of Microbiology @ The aintract of ths m @ Elec
trical energy cames scamulation {n distiled yater and {n o sgar jelly of bio-
like structures having the shape of discs, agars, candate, rockets, etc.

The blo-like structures formed in the electric field are not of a satie patt
ern.  They undergo complete metamorphoms under comtant cordinons in dis-
tlled vrater or same other medium, The major pattan of this development

conuts 10 a debeate marphologieal ciffe of the body sab and
its divafon fnto two or more parts.

Electron micrographs polot to the conclotion that already at the very
moment of s inftiatlon the body of the bro-like structures comnty of a solid
suclem”™ and & “plagnic” area. Smining with polychrome anfline  dyes
confirms the heterogencity of the “nudear’ and “plasmic”™ matter of these
structures. These moleties aro stained {n different hoes  phase contrast s
well a3 ultraviolet microecopc oheervanon after stainmg wath  fluorochromes

(acridine orange) indscate the fivo and complex heterogeneity of bo-like stroc
tures,

Cryrallooptic obwervatoms support owr opdndon that brolike structurcs
are no crystaliine bodles. They do not doanlve in hot or eold water nor are
they changed [n wesk solutions of acetlc and hydrochlode  scd

mbcrocheruical analbysls cardied oat w far did bot reveal an
the composithon of the bio-llke structures any melecular grouping typleal of
proteinine orgunbros ™

Experiments of halmenko recall the work of Wilhedm Reéch which yeas
poblished in 1948 under the ttle Dixswry [ Urpome @ Obyects superficlally
roembling the bro-like structures can abo be obtalned from a solation of the
type mentioned below

First Fehling sotution

25 ml

Gum-arabic sucrose solution 07 ml
Ammomuom molybdat sotution 07 ml
Mineral soluton 06 ml
Glucase solution 03 m!
Sceond Tehling sotution 16 mt

Ammonium melybdate solution 04 )
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Mineral solution 07 ml
Suocrose soluthon 0-8 ml
Glucose solution 0-5 ml
Water 08 ml

By cxposing such solutrons for about 30 hours to sunlight and then allow-
ing them to sand (at 20%) for about 2 month numerom  blo-like  structures can
be yeen mn than under the mi P Some reprex f ples which
apparently superficially compare favoursbly with bio-like structures des-
eribed by Kalmenko are given 1n  photomicrographs Now. 98, 99 100 101
102 and 103

Tome-lapse phtoacrographs of seme JEEWANU  For taking time-lapse
photomicrographs, the following procedare was employed.

In the combipatrans given below the mixture was dfvided into two parts
my Aand B, Solution A was bailed for 1 minute to give what may be termed
the seed solution. It was cooled to room temperature for S0 munutes be-
fore we. One or two drops from solutlon B were placed on s clean
microscope slide. A sterflued platinum wire loop was dipped in the “secd”
solutbon (A) and was brought mn contact with solutton B placed on the micro-
scope slide. It was then covered with & clean big slze cover glas.  To avold
evaporation sametrmes the cover glam was sealed with hquid pamffin, A
portion of the slide was kept under view It was abo kept exposed to light
from = 100 watt microscope lamp. At different imes photomicrographs were
taken. In each case the mixtures were teated for mfection before and after
the expenment.  They 3 ere found to be free from infection.

Cempnation I Fehllng solubon 25 ml
Ammmonium molybdate solution -7 ml
Mineral solution 0-6 ml
Gluocose solatlon 05 ml

Gum arabic rucrose solution 07 ml

Two senes of photomicrographs obtmned from this combination are
ghven
104a b candd Theae were taken at a difference of 12 hourr.  They show
the formation of a protuberance in a bigger unit,
105abcdefg Taken at sulmequent differences of 12 houre.  These show
how complexity in the units s created.

Crmbinatren II  Fehling solution 25 m!
Gum arabie solution 04 ml
“ineral solution 07 ml
Sucrose solubron 08 ml
Glucote solation 03 ml

Water 0-8 ml
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Four senes of photomicrographs arc grven.

106 a,b ¢ They were taken at 0 day 2 days and 6 dayr, These dlearly
show horw the umits grow an sze,

107a,b ¢,d  They were tmken at 0 day 1day » daysand 3 dayy  They
show the growth in nogle and double umtw

108abcdefg Takenat0 1 2 8 4 54nd 6 daps. They show the pheno-
menon of growth and mcressng complenty

109 abedefy Takenat0 1 2 3 4 5and 6 days.

Combinaiten 11T Fehling solution 25 ml
Aineral solution @¢-7 ml
Gum arabic solution 08 ml
Glucose sotution 02 ml
Water 08 ml

1108,b candd ; They were taken at 0 4 24 and 48 hounn  They show

buddmg and growth of thae units.

Comhiaaton IV Fehling solutum 25 ml
Ammonrum maolybdate solutton 146 ml
Mineral solution 07 ml
Gum arabic solutlon 08 ml
Sucrosc safution 08 mi
Glucome solution 10 ml
Water 06 ml

111a,b candd r Taken at 0 12 23 and 48 momutes,
Note th double unitt marked with a arcle bearing the
legend I or I Photomicrograpbs 111 a and ¢ and 111
b and d are placed In the ;ame order For this the double
units have been marked m cach of them.

They aho show the diferent views.

Combmatim ¥ Fehling solutlon 25 ml
Potapium malybdate solution 16 ml
Gum arabic solution 09 ml
Alineral solutien 07 ml
Sucrose solution 08 ml
Glacose sotation 0-$ ml
Water 08 ml

Here in the care of the environmental medium (B) the concentration
of gum arabuc solution was ncromsed from 0-9 ml to 14 m! in the above com-
uatoa.  ‘Seed™ solution (A} was allowed to stand for 3 days before use,
112ab,cd e fghi Thnt\muh:nlt01245791222dln.

Fowav.hemnllcrdnunhlmch:d!olH&K\Tonr_

Thoe photomucrographs show the
iy dymaumic nabme of
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STUDIES ON SCOLOPENDRA A{ORSITANS LINN *
[PART IV  BroGD VASGULAR SYFTEM & AssOCIATID STRDGTURE]

G 8 Sauxra
Dgpartment'sf Joalsgy Gorukipar Dwrversify Gorakhper

ImrRODTOTION

The blood vascular system of the genos Seelsprndra has been studied by
a mmmber of workers ¢g., Newport (1843) Duboseq (1€97) Herbet (1901)
and Bucherl (19%9) but their account s rather short and sketchy A
rommary of the morphology of the blood vascular mystom  n Scelependra
sorriiess Linn. has been publuhed by tho anthor (1939} The present paper
grves In some detsil an account of ths system  mcluding the agsoclated
structures.

MATIRIAL AND MrTHODS

‘The animals wore collected and reared in the manner deserlbed ewrher
(Shukla 1963}

Attempts were made to inject the heart with injecting fluld conta ming
carmine, by means of hypodermal syrings but no enccess was achieved. There

foo the study of the heart and the vardous vemels was mad by dmecting
the animal under bl lar dbsecting mi

T

OIRvATIONS

‘The blood vascular system comtnts of a pubatile dorsal beart, the blood
veswls and the blood slnmes.

{A) The Hert witk the Blood Vesels end Srwxses

Tho heert (Fig 1) b a tubnlar structure placed along the mid-darsal
Tine of tha body immedlately below the tergs, extendmg almost throughout
the length of the body from the fist to the last segment. Large and well
developed alary muscles extend from the heart and areattached to the ndes
of the body on the tergal plates. These muscles (Fg 2) arc typleally in
fan-shaped groups of fibrey spread ng from thelr point of orlgm on the tergal
plates  The beart Is contained in the perfeardial sinus, sltuated above and
partitioned off from the visceral showm by » horlzontally streiched membrane,
tha perfeardial scptum (dlaphragm) which har many pe foratiom through
which the pericardial sinus and the visceral & us remaln In comm nkeatlon
wath cach other  The pericardial shnus contaim beside the heart, the median

This e the feurth paper of the i wd b part of Uhe hesis approved for the
degree of Ph D by the Unbrersity of Aqra [a 1957
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longltndinal muscles of the body wall masses of fat cells and also masees of
special pericardial cells, which are placed on the scptum on both sides of the
heart The pan-ardial cells aro large and bhucleate, Therr function 1
peobably excretory but some workers (Hollande, 1922) mentton that they
may be called as ‘Hepatic Cells rather than Renal Cells

Fir. 1 Eatho view of heart.
ar aoctic ring; ch, chamber h beart) b, lateral
artery mds, medlas dormal arbery

Fig. 2. Anterjor part of heart and anterfor

arterier,

aly, actrrior lateral  rtery  am, alay mosehes
ar sorle g va, mbrioc vontral sorta; b
lateral artery; 1b fateral bramch; mds, median
dorul sorts n  mpraocyral veweh 12 3,
threo lateral arteris from tee aoctic Hag

Fig
The heart consnts of a series of chambers correaponding with the number
of segments of the body Eachchamber is almost cyl ndrical anterjorly bgt
becomes expanded tow rds the postersor end into two outgrowth 1'ke structares
ogne on each nde, st the ends of which are situated the ostia which are
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provided wnth valves T‘h:r.hmben-renlmnnoflhcnmdn except tho
Mm&udthchnwhxd:mmdlu than the rext.

From cach chamber of the heart arise & pair of leteral erfemes Fig O
whkh-fmmmn;uhortdhmdwidoinmmmmppiﬁnsﬂmﬁny
mwmdd:cothgrtheplcnnlmg:om From the fist chamber which Hes
nthejunaimohheﬁmmdt}nwcmdqmcnu, Hiree mam  asteries are

23 the medion dorsal agria and rums forward nto the besd gring off palred
\ateral branches and ultimately supplics tho brala and other structures m thiy
regon of the body The antero-latoral arterics are knoyn asthe dreamcesephag-
cul arteries and proceed to the ventral Bde embracing the gut and ultmmoately
mmachuhubdwthnhu:rfmmg-nngmundthcoaophnsmkwwn
a1 the eartic ring  From each of the mmwpiq:llcﬂahthmmaiﬂ [
given off tho antertormrost supplymg the goathal sppendages and the other
two the other stroctures mn this regloa. FmthCmelpoﬂluno(Lh:ﬂn!
« median vers] s guven off anteriosly as well aa posteriorly which may bo
pamed as the antrrier salrel erta and the sgproweral oesed respectvely
mm:rmrdmhmnhepmmormdonhcmbompmulmgum
(Fig %) drvides into two branches which turn ventrally to meet each other
below the nerve cord which arbses from tho postenor end of the subomopha
gral ganglion  The sxprenaurel versel runsy back above the nerve cord right
“Pmlhepmﬁcrhtndofv.hcbodymdgwuoﬂ‘lp;}rol'htcrllbnnchuu:
exch segment dunog ity course.  The heart is Inpervated by & carduc perve
which lies on it along 13 mud-dorsal line.

osd
Fig. 3. Scrtional Jegram of the head,
va, soerior veutaal gorta) be  bucral e
o frointell cortty) br braim cxd common mbvary docts ph
The body cavity b & b 1 and 1
the b 1
wrnhhnlwfoundlnthcbnn zocta and blood n:se!:. It cmmlof:l;u;
plim1nnd(ﬂ];;hmocytu. The plasma kb light purple n colour The
bﬂh::mocyluhm lh4))»eiﬂd:a1:tllnn.llr.~dln5mn].'lr\:mm‘.!.cdculhwh\.:\::mﬂ
hu ¢ lympbocyter.  Bucherl (1939) In Seoloeprrdra riridicerais has
described the preseace of a very small mumber of amochold haemocytes 2

additien to the lymphocytet. These
asmocbold t been
abserved by the author in the specles m haemocytes have 0o
—




™0 AGRA UNIVERSITY JOURNAL OF RESEARCH Vol XTI
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Flg 4 Heemocytts
(B) The Coxrse of Circulation
The heart pubates in the forward direction by the contraction of the
muscles of ity wall and the blood is pushed mhead This when the systole

occurs the blood from the heart fs forced forward mto the varlows arteries.
Tho diastole Is effected by the contraction of the alary muscles.

(C) The Fat Bedy

The fat body conslsts of aggregations of fat cells (Fig 5) nsmally opa
quely white and appear like & chamn of beads It 1 uregularly distributed in
the pericardial and perivisceral cavitias m very large quantity snd abio In
the head and appendiges  The fat cells are vory closely adherent and are
densely packed to ether  They contaln minute globules of fat and other mnall
granules and the small nuclews Iy in the ceatre.  Each cell has got a distinct
boundry of its own hence can be emsily separated from one another

Fig 5 Fat body celle
fe. 2t globules; g granles.
Dmcymion
Asstated m the ntroduction the lood vascular system of Seelopradrs
hasattracted the attenton of some workers alongwith other systems, The
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accomnt given by them {5, howerer not comprchonsive. At the sxme time,
thn system has not been described by say previows worker m detall, part:
cularly m the speclos mersiiens

The present paper gives a detailod account of the varlous blood vescls
sud their braunches.  In addition to this, some vemels which were mnoamed
to far have been named. Th:laepngmundufthcmu:tmrvmuﬂm
round the ventral nerve cord jut p to the sut h 1
has bocn observed for  the first \im& Not caly thu,butt.befzctdlutbe
supru-neural vessel ghyes off durmg its course  a palr of lateral branches in
cach segment has alio been rococded by the anthor

The p of boid b ytes moare or less liko those present
mn mcctblood have also been oheerved by Bucherl (1939) in Sielopeadrs
sindicerxis but the present suthor has not been able to find these in
Sclspmdra morsitens

Smusary

The heart lles in the pericardial sinns and has as many chambers ax
the trunk segments. Each chamber b provided with a pair of valvolar
ostia and grves off & palr of lateral artorles. Three mam  arterzes a medin
dorsal sorts and & puur of clrcum-oosophageal arteries are grven out from
the first chamber The former supply the head reglon while the latter
form » ring round the gut. From tho ventral nde of the aorti nngy runs
fmrdlnnntu-iurm'nl sorta whych forms apother ring round the perve

A1

the sub hageal 1 The supra-neural
Huodvmcl gi\m off paured arteries in cach ncgmnnt. The hacmocoehic fluld
coaslsis of plazna and b tes. No Y bhave boen
obeerved m S, mersi: but bdnuck pet cr_lhmprcn:t.l"atbody

i found m the body cavity In the form ofr.halnul’bctdi.
AcxwowrrporaorT

My gratefol thaoks are due to Dr Vidya Nand for his encouraging
help and sapervision of the wock.
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oS
Fig. 4 Hwcmocytes.
(B) The Cowrse [ Corcalepon
‘The beart pulsates in the forward directon by the contraction of the
muscles of ats wall and the blood is pushed ahead. Thus when the systole

ocears the blood from the heart is forced forward into tho various ertenes.
The diastole s effectod by the contraction of the alary muscles.

(C) The Fat Bedy

The fat body conmsts of aggregations of fat cells (Fig 5) urually opa
quely white and appear llke a chain of beads It s uregularly dutributed in
the pericardial and penivisceral cavities In very large quaatity aod also in
the head and appendiges  The fat cedls are very closcly adherent and are
densely packed tozeiher  They contain muute globules of fat and other small
granules and the small nucleus lies in the centre.  Each cell has got a distinct
boundry of its own hence ean be ensily separated from one apoth~r

Fig 5 Ft body celle
fr @t globules; g, granules
Da vmow

Aspatrd m th  ntroduction  the llood vasculir system of Seslopradra
has attracted the attenton of some workers  alongwlth other systems, The
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account gven by them is, bowever not comprebemive. At the 1amo time
th system has oot been deseribed by sny previous wosker in detail, parti-
cnlarly In the species mersians

The prosent paper gives a detalled account of the various blood veascls
and therr branchas 1o addit on to tho, some vemcls which were unnamed
10 far have been named. The loopmg round of the mlcﬂor vc.ntnl sorta
round the ventral nerve cord fuat p to the 1
bas been observed for  the fist ﬁmc. Not anly thy butthcfmtthutbc
supra-neural vessl gives off during its course, a palr of lateral branches 1n
each segment has also been rocorded by the anthor

The presence of amocbald hacmocytes more or less liko those present
in imect blood have also been observed by Bacherl (1939) in Salspendre
viridicemis but the presont anthor has not been able to find these in
Scolependrs mersilans

Smoaxy

The hesrt lies in the perleardial 1mos and has as many chambers as
the tronk segment. Each chamber b provided with a palr of valvalar
otha and gives off a palr of lateral asteries, Throe maln arteris a8 median
dorual aocts and a palr of cirrnm-oesophageal arteries are given out from
the fint chamber Tha former supply the head region while the Iatter
form & ring round the gut. Fram the ventral dde of the aortic rmgy runs
forward an anterior ventral sorta which forms annther nng rounsd the norve
cord immedlately bebind  the sub-omsophageal ganglion The supra-aeural
blood vewel gives off patred arterley 1n each ncxmmL The haemococllc flnid
conuty of plagma and h ta  No b Y ave been
Db:rvudh\S-wrlhnbutbmndmtepu*bln{hlmfkmmeFnbodr
Is found m the body cavity In the form of chaln of beads
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ON EIMERIAN OQOQYSTS IN INDIAN GOAT
{Ax Expormous Stupyl*

P P Spum
Parantology Department
U P College of Tet. S¢ & A H., Mathare

Hardeastle (1943) 1n a check Int of Eimm Schueder 1875 included
E. wrlemgs (Marotel 1905) dMartin 1909 E perve Eoltan Aocsy and Vajda,
1929 E.fexre Mounsu and Marotel, 1902) Martin, 1509 E wincats Spicgl,
1925 E lmgipere Rudoviky 1922 £ ams~boh! pafimover Yakimo and
R 1930 as ing specifically in gaat (Capra kmeasr) and E sema
Yakumoff 1933 1n C sibuwa. Pellérdy (1956) bas cotalogued . wireg E.
erandallis Hones, 142 E. aomerbok! yebomeves 10 both C. krrews and € slhox

E. fexrer In C sibvwca and C ihex K ahkssta Honem, 1942 m C sibuxe and
E. intrueta onlynC kiews  Recently Levine (1961) and Levine «f of (1962)
have lsted B wlomgi B cedsllis E pirath (Ghatton 1810) Rechenow

and Carin1 1937  E. ninskshlyetmecas E. parva and E christearns Levine ¢
&l 1962 from goat.

Tho Indian reports, on the representative eunerian species, are of Bhatia
(1938) Ray (FEL N 1845 1949) Rao and Hircgaudar (1954) Ray (D K.
1961) and Gill and Katyar (1961) Thw, E arleingy  E. cqundelles E. faxra
E. ixtricats E. pallide Qhristensen 1938 E. hawlixn Ray 1952 E. porrs and
B. ninakeki{pslrmecas have In all been eported from Indian goat.

Io order to tha Incld, of the ch specics in
local goats, & survey on six groups inclnding slavghter howse materlal was
undertaken during the teachlng semlon, 196162, Th oocysts were porulat
ed mostly from the rectal contents and ther characters of shape, nze, colour
and spoculation data enabled their specific determination on the criterfa peo-
posed by Tyzser (1929)  Yakimoffl (1933) and other worker. Tn all, the
ax prevalent specics were B arleiagl B cuxdallis B ainatoklpbommes B
perre E. fourei and B intricate

E. txtrcata (Fgs 1-4)

This specics, originally described by Spi:gl[rumd.cq)
glhl%mgbymmlmkmfm abroad a3 well a3 India.

Bas been report

Duringthccmncol’thcmmlmugudz” samples of
mﬂof&bmdumfmd.mmwmim Pum:;a:
erleiapn and once with E ninabeblyatimaras, Itmmwhnm
{nfection

Part of the Theos approved by oo Apra Ukbverdey e the ot g 1 v 8 seriee &
1962,



31 AGRA UNIVLRSITY JOURNAL OF RESEARCH [Vol X1IL

The oocysts, not only the largest amongst all the coceidia of goat and

exhibiting certam characterstic features absent i other species, measured
37 4.51 0 microns 1n length and 28.9-37 4 microas In breadth with an
average size of 43 5x 32 7 mucrons.  The shape was ellipsoldal to ovord and
shape-index varied from 063-083 The exocystic wall of the oocyas was
very thick and corrugated, of a dark brownbh-ycllow colour and 2 6 microns
in thicknem (Fig 1) Bemg fragike 1n nature, it could eanly break by a alight
prowsure on the coveralip with a pointed needle.  The transparent endocystic
veall had = slight yellowsh tinge (Fig 2) The lage micropyle, 3 4-8.5
microns m sxe, appeared as a wide gap below the crescent-shaped polar cap
which was colourles and 8.5-136 rmcrons wide and 2 654 mucons in
height (Figs. } & ) The sporont measured in ity maomum dmmeter 200
25.8 mycrons and was not eanly visible on account of the darker nature of
the cocysuc wall (Figs. 1 & 3) The cocysts took 4-6 days to sporulate at
tho room temperature (Fig 3)  The spotocysts  (Figs. 3 & 4)  pyraoudal
in shape, had pointed ends. At one of the ends, a colourlew sticda body was
present.  Tha feature doss not appear to have been observed by other work
erx. The sporocysts theasured 17204 x10.2 11 9 microns in mze (length
xbreadth) A large sporocystic raiduwn  was present.

E. erlongs (Figs 5 & 6)

Thus species, the most common of sll the coceidian specres, was encoan-
tered in the 214 rectal samples cxamined with a percentage of its occurrence
at 8538. Infection purely wath E  arfemgl, was observed in 75 s, It
was alio prasent with other species  oa 31 occasions, the infection wes mixed
with E parsa oo 23 with & cendells 00 10 with E satshirebimoves o0 8
with E. faure1 and on two occasioms with £ wircata.

Tho capped and typically eliproidal oocysts of pale brownish yellow
to orange in colour exh b ted a great vanation in the sze measuning 24 65
37 4 mucrom in length (average 20.3 mucrom) The prominent crescent
shaped polar cap lywng above the micropyle, mensured 34-70x17-34
mrcrons wn size (F g 3)  The shape- ndex (breadthflength) ranged from 0 G1
<082 The sporulation  n the laboratory was completed 1n 2448 hna.
The oocystic ressduum was absent.  The ovold sporocyts, 10X 5 microns in
suze, contamned a scattered rerduum (Fig 6)

E. craxdaliys (Figs. 7 & 8)

The percentage of U o currence war {cand ta be 2851 Qo oae
occanon 1t was seen in a pure infect oa but generally it occurred with other
speac 37 umes with E arier g1 5 times with E xisakekirel moree 6 times
with £ parta and 5 tunes with X faxre

The oocysts measured 17 23.8 microns in length and 17 22 1 m crom
in breadth (average wze 204 %184 microms) The shape Index ranged from
0.74-0 93 with an average of 0 83 The oocysts were more or lew spherical
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to oval or elimeoidal i shape and of v bght yellow colour w th & gocensh tmge
which  at tmes, was very famt of oven colourless, The sporont meavured
136-13.3 microms m  maxmum dameler  The very small polar cuap, at
times mnpereeptible, mexmed 268x0.8 microns {wadih Xhoghy) (Fig 7)
The spornlation tane, At room  tempévature, wan found to be 2472 hour.
The ovoud spovocysts measured, m mverage, 136x35 mucromy i x3e
(Fig )

Ths specicy, oa accoumt of its double contoured ooystc il and the
character of 113 polar cap, can eanly be hfferentuated from E arisimge.  Nlocgan
and Hawkms (1955) have given & key  adapted from Chnstensen  {1938)
for differentiatiog the vanom speces of Emna in sheep. E aasdallts and
E, parca hixve been differenuated [ om all the other species on the baws of the
dooble d eyyt wall and sep of these two specics has bern done
23 2 cap and a micropyle are prevent in E awndallis alone.

Lotze (£953) doubting the valiity of this species stated that further
studies were necemaey 10 deternune ty correct status. £ crmadellic wppeary
on morphological grounds alome, to be a vabid peaes Work on the endo-
genous stages, n expermamial afeciors wluch has not so far been undertaken
oo thrs pecics  way finally deade thir qustion
E fer (Thp. 9 & 10)

The ocignal descripon a3 oited by Lotze (1953) of £ fawr sl in
1901 Afousu and Mavoi] deser bed & coctsdan passsite of theep  under the
name of Cocoidim p, later the same anthars (1907) elaborated upon theyr
description sad suggested the name Comndiam o According to th descrip-
tion of Mouws and Marered th cocpsts were 204 miccont 10 length ang

1B-28 microns o breadth., They were ovoud to subapherical n thape ang
contalned  dotinct mictopy le, 3.3 microms In width o mention was made
of the ptewence of absence of  pobar cap Thhtmnuhn&mrmm
both in theep ¥nd goats by vanan  uthors. T om goats It hay been deerity,
&d, among others, by Bafozet {1932) and Jacob (1943) ang i Iada by Ra

H\ 149) Reo snd Hieganda (199) nd Ray (DR jogy 4

In th present nm*q‘ a):\k? incxd-mcbuz ol 1032,
soas g pups, Dever npure tions bt ooy g
Snm.rsgl? o Addls 8 e E o oseblrtbormne 5,;::&
& tmer. The hea eggehoped oocy & with g gy
n ome b ed grecuuht nge meawced 23 8.4 .
g 8% m nas nd 18 0-38 mtﬂ&uiﬂ&mmh( P
The prom  ent meomle At narmoes er end, mﬂﬁmix:: microny
fnwidth wred ] d poves t THE PXOAL ey
g bameter Frg 3 The posilanon
ccomplihed 1 $4 houn Th  ellipeaida Moy gy
(moasured {1 ¢f-l0 mcron 1 sue The praney, tbmno\rr/,
bod L tered among the ’T”N*& Iy Pmoanc

Yelkow colou 3 fich,
X 1w Jength (ayerage

3151 puc on
at 1620 § 1 cron
" temperatur d
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E nonabohiyskmoces (Figr. 11 & 12)

Accordmg to Christensen (1938)  this species, onginally descrnibed from
the oocysts found 1n goat by Yakunoff and Rastegalel in 1930 has ovoud or
egg-shaped oocysts which are caples and unmlly without a micropyle, but
with a double-contoured wall, measuring 18 923 4 microns in leogth and
14 4 21 mucrony in breadth. Balozet (1932) had recorded this speaes both
from goats and sheep.

In the present survey the percentage of infection was found to be 23 48
and on 4 occasions the species occurred mn pure nfectron but was  associated
with £ parre 7 ttmes with E faxrn 3 trney and once occurred muxed with E
mirmiie

The ovord to sub-spherical oocysts mensured 20 4-26.8 mlcrons
length (avernge 222 microns) and 17 0-204 microns in breadth (average
1808 mcrom) The shapesindex ranged from 0.63-0.91 (avernge 0 84)
The very thin oocnitic wall was froa light to pale yellownh brown or even
dark in colour The mictopyle was imperceptible and the sporont mexsured
13.6-14 | microns i maxmum dumeter (Fig 11) The oocysts took 24
72 hours for sporulation at the prevaling rocar temperatures.  The sporocysty
were ovowdal n shape (Fg 12)

E. perva  (Figs. 13 to 16)

\ccordmyg to Christensen (1938) Kolan ef of described this species from
sheep and the oocysts measured 11 4-14 3 mlcrons 1n length and 9.5-118
microns i1n breadth It has tince been recorded by a number of workers, both
in theep and goat.

During the present stady the infection with £ parre was encountered
1n 1637  of the 214 samples examuned.  The oocysts in this species are the
smmallest. It occurred in amocmtion with other species thus 20 times with
E ale g1 7 times with E  imsbohhaliswsras 4 tmes with £ fewred 4 timex
witt E crendalfts and 3 timex in mngle infections.

The oocysts measured 136-187 microms in  length and 119153
mucrons 1n breadth (aerage 162134 mucrons)  The shape index ranged
from 077093 average 0 81) The oocysts were ellippordat  ovoudal or
subspherical n hape  The oocy tic wall presenting a dsunct double coatour
on account of the two dark refraction hines  measured 0 8 microns in thickness,
the colou of the wall -arying from a faint yellow toa da k brown or even orange.
ALicropn le and polar cap were absent  The finely granular spo ont measured
102 m ons, verage  n the max mum dameter (Fig 13) At the prevail-
ing room temperatures, the porulaten equired 24 48 hn. (Fp. 14 &
13) The ell pwo dal porocy t, with one end  ounded and the other pointed
and a defimt stieda bod  mearured 102%% microns in sxe  Ith a large
amount of sporocysuc rendual body (T'g 16)  Thee sporocystic detalls
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were studied subsequent to the breskng up of the sporalated oocnitr from
shght presare sttempted with a neadle on the cover ship.

NEB —Figurex 1 10 16 are comers lucida drawingy and, with the excep-
tion of Fig, No. 16 hare been dowwn with the same magalfication.
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ON THE COOCIDIAN INFECTIONS OF BUFFALO CALVES*
{A Stupr or Toe Oocrsys]

ML M. Parstaix
Dajariment of Pemsiolegy
U P Cllgedf ¥4 S & 4 H Aathsva,

The cocddian speckes belongmy to the genus Kmene Schneder 1875
(Btmerlidie  Psmerimae) receatly sted wnith their fynonyms  ax parastes
of eattle by Levine (1961) are £, alebswensi Chrstensen 1941 &K, ankxrnensis
Chroteases and Porter 1939 (syn £ dédgerse! Torres and Romon 1939)
E. bei (Zablin, 1903} Flchger 1912 Dyn B caxadeasts Bruee 1091
(proparte)] B, thiewths Guwelessany 193% 5 bresileans Torra and Ramos
1935 (syn. B baeom Sopperer 1952 and B afon Basanow 19 2} B bubider
raarly Tebangu, 1931 {(syn £ ayemargen ¢ Hulrings and Winger 1852 &
Haxrodmas Rao and Hiregauda 193 5 wwadewss Bruce 1921 (syn &
raabedoans) E glind ws Wilon 1981 B clip Widalis Beckey and Fore
1929 E pellids Sapperer 19,2 R subspherca OO btensen 1941 K. garnd
(Rivo 03, 4678) Marte 1909 {ryn B e {proparte) K. camsdonsts {proparte)}
E bemboyersss Reo snd H regavdar 1034 and £ somder & Hireguudar 19%6
The specles that appear to have been 1t out from Levines hst wrer K.
s.erbndichaas Yabmofl 1933 K aaren Rao mnd Bhataredeknr 1939 £,
sebedz Ruo and Bhatavmdeka 1999 and 2. ewerd fis Ra and Mandal 1961

Tha coccidia of water buffalo from varfous ountrier have 80 far been
eported by Bchwartz (1913) and  Tabaneuj 11931} who deserihed fnfections
of cxabaay Ith E. -wen snd B mith Yalumel (1981  weh £ 37
Yakrnoff (1938) with B sterbaldsck nd Gelerd, (1933) with X
thuaneths

8en (1937 &0 ded from bulikio calver two Ppeass knvwn salnequenly
tobe B wx and X jeen The spe-ien in catile that have since been
seported ase £ feer  [mE ekl (Ra 1952)1 8 term Z by oand
E. ludrcs by Rao and Hireguuds 19 %) cod the  two new ipecles K,
bombeyenss and  E. Hoaredenns Hi eganda (15} desciited anacher Tiew
pecres E. osndoerf Bwe and Dhatrvadeks (1939) 2dded two moee B
sergn and £ pekakr the laster £ om buffulo calf G (i971) n % pee
vepont, vecorded from the 2 8 farca! mmpley sxamined the mcdence of ghe
twedapeaes  Kootau B b is Bbanlensi B by, 5 lints
E batulsass E cowdmn P labamoash X thoeneth B digimded '{;
wywiag (= sldefrnse) and B swbwracwsis and in *dliton & eolnur
e ant of B eneden R enthy Mmumumx;%dgwuu
froem builal  caif of Wext Bengal Thuy, oat of the Inentytug pecler reperted
from bovmes { Bl ypes  we hav seven  pecies speciBeaty repo ted
buffato

Far o G Toas pored b B J0 T e Ok Then
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Baffelo rearced along with cow under the same premuses, may mostly
share such of the paraydtes ashave a lener degree of host specifiaty Emmenan
parasites uroally recognised a3 hostspecific may not actimlly be so a3 Identd
cal cocyats, from faccal exam!natwons, are encounte ed in both cow and buffalo
In tho absence of requns te d~talls w th regard to the endogenows part of Ufe
cycle in bovines it would be premature st stiemed by Davis (1962) 1o
expren consddered opinion about the nature of host specificity

With & view to estumate the madence of various dmeran species, &
survey was planned and undertaken mostly in buffalocs of different age groups
during the teachmg sesdon 195162 The faccal samples from 157 calva,
ranging from four to five weeks to two years and In uiult antmals (from local
slaughter hoise) were ined and sp attemmp

Marzrian Axp MeTHODS

The present study oo the exogenows phate, relates to four categones of
snmmals group T of weaned twentyseven male buffalo calves of 4-5 weeks in
age (average ome month) of which twenty from Agra and seven from
Mecrut Military Datry Farms wore obtained for inrtructional purposes in the
Department of Gynaecology group IT of fifteen  buflalo aalver of six months
age maintained for expernnmenta! study on growth mate m Animel Nutntion
Departmeht group YT of ity male bufTalo calves of two to two and a half
years of age and group IV of fortyfour adult animals from the local slaughter
house and other sources.

Tho fxecal samples  after three washings, were coucentntcd In 83%
sugar solution by centrifi method for subseq : The
sugar solation wed m group T was of specific gravity 1200 (375 gma. of sugar
to 500 cc. of water) withone gm  of thymol. Loopful of the materml from
the top was taken and exammed for qualitative amalysus of oocysts under
covenlip,  Sporulation was doae In petri dishes of 2} dismeter with 1 2mm.
thick 23 , potamum  dichramate solution placed over the sumple with the
Irds kept hall open for scration In case of the overlapmng and all the
indrvidual species sporulation was attempted in cavity shdes kept over corks
in petri dlshes containmg tap water and examinstion was dane at 8 hourly and
16 hourly Intervals. The munmum and maximum temperature of the room,
daring the perod under study was 27 25-51 73 Q  The relative humidity
was not comidered as the sporulating matenat was kept in potaslum dichro-
mate solution daring the period, July to October 196! MNajority of the
gocysts were staned with eonné todine muxture (Christensen  1938) and
drawingy made with the camera locida,

Identsfication of varlows specics was primarily based on the Hometry
and morpbology of the oocysts and their sporulation time after Yakimoff
(1933) Chrotemen (1938 1941) “Morgan end Hawkims (1952) sad, Les and
Armour (1959)
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The oocyits  encountered and studied, were identificd as belooging to @
E perm E bew B dlipedshs B glidws B whephons B cmadeesis
E wymmngonss {8 synooym of E bvhéwemns according to Levine (1961)] and
E.thdemide [ synooym of B beris according o Levine] and thewr incidencs of
orcurrence akone or in combinatlony, observed. In groop I the six commonly
eacountered spacier were K srbpheres E gomn K bevis B dlpendals
E avbarnosls and X crlméne fogroup 1 the soven pecct were 1 £ ot
E. ooxfi £ sbsplericn E. diipndalis E camadinsy B, olndria xod E wyewan
geasts in group YIT all the twelve species weve enconatered and i group IV tha
cight specizmywere E b B porasd K. dlibsodalis £ sebsphericn, £ conadenszr
E, plisdnct B evbirnwsu and E wpemagenss

£ boms with its fncld: of 3223 4ol d in ovder of prevalence
by E goes (336%) B Upwidalis (1102%) £ subsphersca {21%) E exber
meuits (18 17%) B ghwdice (6 3%) and K wyssaagencls (6 67%) the foor
wpecles, recovered from & for anlmab beiny K bakidvrans (2739%)
E. sl Q%) B thacedi (1.29%) sad E alebawinis {1-29%)

From & stady of the exogenic fatures, the babaline socysts enconntored
were found identical to those known from eaitle tn general.

1 Eiswrs psu

The oocysts wrs spherieat to blunty efupsoidal in form with & doulble-
toatoured, uniforraly thin  homogenoos and colourlen cystic wall with an
indbtinct mleropyle the rounded and refraciile spovout neasly Alling up $th
of the oocyat Tho oocyers ogreed with the descriptions given by varfoms
sutbars  The sporulation was completed in 2 3 dayr and no cocystic reviduun
was preseat eech ovold spovocyit, without a residual body avcraged 8 329 4
micron in abre which §s  within the kvown ranges 39 —11%3 8~57 micron
(Sm b and G ovball) and 78-102x31~948 microa (Tubangal) (Figs. B
& 19)

The oocysts of iy ypies whtn  compaaed to those of B awb pherice
have o comparatnely thick 21l sre bigg rin sdze of & geoerally ound
(rzrdyempioidlﬂ { rm and with the sporont not so much condensed In

oportion to the oocystie Wasarin £ o"psdelis  which bowever  differs
becauee of the presenre of sporocyrtt reriduum.

2 B bew

tle b quite distmet
+t w tho pecks, the most ommon in cat

from &T‘:::\??‘ znubeau‘to(&\cp«&xxc!ohdlmnct microm be, ¥ Um;)g
and Galorro (197°7) etricied the name & cwrer for the rovunded forms
mpowdﬁxtbcm]fmlhctpndv.ﬂ.ndﬂ now its synonym)
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The oval cocysts aro brownish, have o thicker and preceptibly
double-contoured cyst ¢ wall with the narrower micropylar end exhiluting a
dark line belng much th aner a its exoocystic region and the roanded sporoat
of a more granular character and situated towards the broader end  Sporu-
lsuon completed in about 2 3 days leaving no oocystle residuum  The ovold
sporocyst with one end tapering and a resldaxl body (composed of granules)
of 5 micron 1 ditmeter and a distinct sporocystic wall of a light brown
coloar measared 954 —14 34 9—7 3 micron (average 13 63X066 mucron)
which is within the range given by Yakimoff and Galauzo as 10 8% 79 mlcran
and 14 4—162x7 2—7 5 micron according to Tubangul (Figs, 2 15 23 &
26)

The oocysts In thu species  though smaller than those of B axbwraensis
and E. thiexethi are much bigger than these of E alabamans and alto differ
markedly from those of K. cawdeuts on account of their shape, £ alebemensis
has no pereeptible mlcropylo and 1n E thissetki the yellowlsh brown oocysts
bave radially striated and thicker walls E aerey! really comes within the
ranges of shape iize and form-indices Including sporulation time described
for E berils  Tho microphotograph  given by the jolnt suthors, docs not
exhilat any marked diffeiences  Some of the oocysts studled (Fig 26) oa
account of thelr smaller size do show a varlation from the minlmum range
described.  Abnormal oocysts v ith an cocystic rev duum have been deserbed
by YakimofT ¢f « (1935) The dark feature of the micropylar end Is contiguous
wath the exocyst and the rucropvlar gapls 4 5—6 3 micron wide. E. serop
therelore, appeans identical to B bezus and Is accordingly suppremed as ity
syponym.

3 Eimma canedexsls

This specics was eatablished for the large ellipsoidal or oval small and
rourd or oval forms of cocysts which now include the previous two species,
E brs and E poan YakimofT (1931) reported the occurrence, in zebu of
E. wrmabadmsis which was Iater brought under E canedensis by Becker (1934)
and Christensen (1941) and E. caxtdasis (Bruce 1921) m parts was alo
synonymised with £ beris and E tamil on account of the messurements given
by Broce, alongwith diagrams—the large and elliptoldal cocysts having similar
characteristics as those of E rarmebedeasis were thus given a dutinct status, on
prionty bus, to E cenedeasls which has nnce been treated s a valid spe-
cles. Leo and Armour (19591 in Nigeria have suthentleated it, In complete
arreement with the prevous workers from biametrical mnges and sporulation
data. Gull (1950 found & colsurless sarant 1n about 6%, of his casew.

The generally ellipsoidal to oval but rarely cylindrcal oocysts have, at
the narrower end micropyle with & gap of 4-5 micron  with a dark streak
cxtending over it. The yellowhh brown ococystic wall i aboat 125 micron
thick and in some was coloarles or 1l hilv tinged. The sporulation was
completed n 3-1 da 3 in the fl ® tnals updertaken and no oocystie-residuum
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wat left over The spmdioabaped sporocyrs  with a dirtinet wall and
tapening ends mearure 14497 34 nucron in s;me on  average, and contsin
A $pOrocy d refractife globules at cach end of the sporozotes

The oocysts of thus species, an account of their shape com be differentia
ted from those of E. awbwsearnr and E. beovs in whoch they are regularly
overdal. In addition to the form the mzo Is alse boger s the former
The oocysts of K krasthatsis om lovmg the cap resembla those inth v apecies
bt have & much loager sperulation tme (Figs 4 & 12)

The cocysts of B, bemdperss o sccomnt of the yrmm-s of ¥ xe, thape
and sporulation time corme well within those known for E. cantdmselr  The
Solnt authors basing their spocies on the presence of & micvopylo of 2-4 micron)
in wre, diffrentizted it from B canedousnr and F oplmdries which do not
have ooc end bigger m me, maximum rize bemg 40 mxcron (average 37 micron
n lmgth. Yakimoff had reported the maxmuum length as 432 micron)

{aversge 341 micran)  Rao and Hiregandar bave loned the p
of pl pylein E. exadomsis E. bembapewsis therefoce, i3 unten
able a1 a valid species and dropped v ® yynoaym of K dosis  The

colourless varixnt, reported by G, was not found but we did come acrom &
number of oocyats which wore delwcately inged  The present  ecord of the
species apecifically in Indiaa buffals would be a fist epost

4 Eisera dfipoudalis

This species by considered by many a3 eal 4. Yakimof (1931 1933 &
1935) reported its occurrence in th buffalo (Bebales bubelr) gayal {Bes from-
salir) and the bison (Buse bomena) Wlen (1931 1983 Becker (1934)
Chrittensen (1941) Hardeawtle (1913) Boughton (194%) Da s | (1851)
Horton-smith (1958) Lee and Asmour (193%) and Ma goardt  {(1960) bave
all ecorded its ocourrence In esttle while Prasad (19607 has  eporcted it from
black wild-bemat. 1t occurrence in Indian boflal  appean to be a first report.

Tho regularl  elipoidal and colouslen oocysts with an mperceptible
micropybe exhibited tbe oocystic wall at th mycropla  end thianed out in
a {ow unde b gh powe sugpest ng the proseace of & possble micropyle and
mearared 18 3~28x 11 4% 181 3 roaron {average 216 X 14 33 micton) Cf risten
senbad coted tin all the cocvat The spherical spocont was centrally located.
Spornlstion compieted a3 dayt and there was no oocystic eidium. The
oval to efliptoldal spovecyst meuured %3 miccon in sze which » dentical
to the vot gnen by Prasad (19:0) who however doscribed them as kemon
shaped.  \ sporogysuc endumumn of rounded shape and compoxed of many
darler granuler a3 proent— feita ¢ enentially agrempe v th the o ol
anthors  fladings.

These coovst 0 be dsferentiated from thowe of £ sara tn wls hth
are Buntl ellipeo dafa d have no spornevitie rendutm and from o os O
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E olinérics which require a shorter sporulation time, have parallelddes and
are of greater length

5 Emmeria bnbidnsmansis

This spectes with a world wide ditribatlon has a usually Jow incldence
It was encountered In ealves of group I1I and in finding would be the first
record from Indian buffalo  Comparatively larger oocysts have a thick,
striated, yellowlsh brown wall and arc of pyriform shape with a  consplenous
micropyle of 3 8 micron wide Our materal agrees with the descriptions given
by varlous authors except that tho ococysts arc comlderably smaller than
the minimum range indicated (Figs. 11 & 21} The ococysts sporalated in
about 6 days leaving no cocystlc reiduum  Sporocysts, 144 x65 micron in
shzo agree with Tubangul's findmgs of 144 —21-6 X9—117 micron (average
19 2% 1071 micron) The elliptcal sporocysts with a distinet wall &id not
thow a sporocystic renduum.

On account of the charactenstic shape, the oocysts are quite distinct.
The smaller sized oocysts, encountered in the present study may probably
Indicate a scparate straln because of tha size being amaller than the mloimum
range grven by other worker or It may have been due to the potent host influ
ence (buflalo) Recovery of oocyst in older animaly agrees with the observations
of other warkers.

6 Emmeria glndriea

This species created malnly on the basls of a shorter sporulation peried
but with no morpholomical features distinct from such species as E. dlipreidslis
has been recognsed ws a dutinet form by Decker (1934) Christentsen  (1941)
Hardcastle (1943) and Boughton (1945) According to Dhatia (1938) it was
recorded in India by Taylor Rao and Hiregaudar (1954) have repocied it
from Aarey Milk colomy It has also been reported, in Nigerian cattle by
Lec and Armour (1958) Recently Gill (1960) found it in the 12 8% mamples
among the 250 cattle examined at Izatnagar  Thls specles In the present
stady appeared falrly commonly In buffalo calves

The typlaally cylindrical coeysts with thin transparent to yellowhsh-
tinged wall and w thout a visible m cropyle kave the spo ont lying conden
scdin ts muddle wth the gddes somewhat paralled Sporulation completed
from 31 t0 48 hours and there was no oocystic reldunm. The clliptical/
cloagate spoiocisty measunng @ 8 X4 microas with & small reddual body are
single-malled and nosteida body was observed  Rao and Hiregandar (1954)
have grven the porocystic sze a3 6 1> 2 § mhcron which does not indicate
any marked difference (Figs. € & 10)

The oocyst can well be differentiated from those of E. ell{pse d lir malnly
on the uze the shape index and tle sporulation time. The finding of this
specics, sprafically n buffaloes, appeans to bea first record n this anima!
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7 Eimene tlautki (Synonym Eimerls bherodenrls)

One of the rare specias in bovines ft was establshed fram cattlo and
buffalo during a survey of 125 buffalocs and 1 8 cattle  Rao and Huegaudar
(1954) described E Bhoredmasis us a new specles which really agrees with
E thbexdhs from which it was not distinguihed by the jolnt arthoes who were
2ho unable to get the sporulation data nor the orrginal anthar of this species
was n pomenion of these detmbs G b (1960) reported fts occarrence in 2%
of the 240 samples of catthe examined by him

The oocyst in thu speaes the biggest Lrown from bovines  are mastly
oval to ellipsoidal m thape yellowith-broy n in colonr with & very thck
wall often soen with two dmtmct layers—a rough exocyst and a radally
strated endocyst contiguom over the micropyle which shows the thinned
exocyst, at thu spot, gving a chamcteristic appearance and forming the
micropylar cap of 7 34 muron wide The sporoat, £2-2 micron in  dismeter
occuples the larger end and contams many refractile grapules. In E. Eeredinsis
the sporont is described »3 of 20-22 micron In diameter

The sporulation was campleted i five days and no oceyst emdmumy a3
observed Tho lemon-shaped 1po ocysts  with pointed extremtics, mppear
elligtical In cron section and measu ed 222 X595 micron in mrze. Sporocyat
roidunm was pparent, but steda body was n t observed.

The big-alzed oval or ellipsoidal oocyst with thick striated wall make
this species distiact from B, bubidmsacasis in shipe and nze and f om
E wywwd gewssand E {légfexss In which the walh sre unooth and the
1 tter hms also a tenue body  The figures and desc ptl n firnhhed by the
Jolnt author for E. Unredensis appea identical with the present matenal
and this species can not be comsidered valid and b muppresed as & synonym of
E. thiamtid

8. E banlimns

Thisspecis  the ouly oos found in  attle with ca ococyst, was
ordgmally doscribed from B zil  Hardemtlo (1043) Boughton (1945) Davis
and Brown (1951) Morgan and Howking {1952) have all considered fta a
valid specier  Supperer (1952) esablished  new species, E bochmi  which
was created on the basis of a longe  sporulation tme. Lee rnd Armour
(1938 & 1939) reporting the occxurence of X braeilicasis in Nigerlan cattle,
found that It was identical, exeept for the tpoculaton time, to K. bscksn which
was reduced s Ity synoaym and the differeacs In aporulation was bel -
ved to bave renulted from the temperatare differences of the two countries.
Hasche a d Todd (1939) have alio reported fu ocourrence in W sconain
(USA) Marqua dt (1939) ﬁ’ﬂnl&llncdl(dydlbem“ greed with
Lees indmp

The wmnﬁﬂ!fwﬂem“ relates to the presence of & polar
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cap formed by the endo-yst and sbout 8 micron wide and 23 mncron high
from the wall and js somewhat ell pyoidal in shape—the widest dmmeter being
towards the proximal sdde.  The oocyst wall 1 5-2 micron thick, was clear
yelloehhetinged the cap bang colourlers  The sporont lay at the datal end,
A tenge portion of piotopl in the micropylar region was observed
Sporulation completed in about sixdays and no oocystie reslduum was Jeft
aver The sporocyst 16 2x6 7 microns in size had the proumal end thicke
ned  This uze compares with that gven by Marquardt (182 79 micron)
\ sporocisuc residuum was present

The oocysts that had Jost thei caps could be confused with E covadasts
trut can b dtfferent ated from them on account of the sporulation time and
1n the presence of o tenue body~—a charactermtic of this species (Figs 3 & 23)

Rao snd Bhatawadekar (19 9) described thewr new species £, gebald
from 1mffalo calf mainly on xcconnt of the absence 1o tho sporulated oocysts
of the tenue body and thesr smaller nze  According to Marquardt the extra
restdual body duapptan on sporulation in most oocysts which observation
agrecs with the prescot find ng In view of this and the maximum renge in
sive of E gekeks ovelapping the mimimum range known for £ brasitlonss and
sporutaiion time bemg nearly the mme E gogels does not stand as 2 valid
sprcies and | dropped o5 a synonym of £ drenlinuts  Gill (1960) obscrved
infectlons with this species 1o 14%, of the cases (cattle; cxamined by hrm. In
present study 1f was en ountered 10 8 exy few cases

9 Euner a adwrwexto (Syponym E sandaragi)

Thh specwes way ertablished from materlal colected 1 Alabama,
Mary! nd #nd Montans  Pure culture on feeding  alves expe jmentally
provided umiform ty w0 size shape colour and sporulation ume of the vough
and smoot) vanetia  Chrstersen (1 1) found the smooth vanrety In greater
frequence than the sough ono and expeimentally also reproduced thege.
Hardea tle 1943, Bou hton (94 ) Morg n and Hawk ns (19 2, and Davis
and Bowman (19 J) ha e all maintained it as a vald species occurring in
Ameis 3 Leeand \rmou (1959) lave alto reported the occurrence of the
mmontt v jety an tle N 1 att} and mccoxdiog to Hascl e and Todd
(19 9, tus wason  of the pathoge i« forms. £ worweragt Hiregaud (1956a)
appean to raemble |l E exberarns  fwhich jt becomes & synonym

The oval to ellipsordal socysts are yellowish brown and smooth-walled
(wall hesng I—1 1 mi ron th k  rapening at the mec apylar end, the miero-
prlebeng vhit e ay a darkine  Sporul ton tool 34 davs and no oocystic
ressduam was feft over  The elxg ted somearhat oval spatocyste, with
distinct wall meaved 185 4 mier 0o size Tig 29 The sporocystic
renduum 8 an elonated clump  1a between t) e sporozoitas.  Christensen
(1941) ha deycnibed it a3 distributed In - haracter
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The oocysty, in thn specics, are much higger than those In £ bens  are
more intensely coloured than that of E. spemiageasris from which it differs in
baving  shorte. sporulaton timo and the cocysts being oval in shape.
E bal-dmomenis and E threnstki have, unliko it, distmetively thick and striated
walls,

19 Eimeria mbopherie

Thb species  occurrmg  In common with E rarsdl, was atablahed on
account of its smallest oocysts Rao and Bhatawsadokar (1960) have reported
ty occorrence 1n Bambay and Gill (1960) found 1t In 9-2% of the 250 cattle
cxamined at Isamagar  No specific recard seems to be available of its ocenr
rence in boffalo, It was found 1n the calves of groups I and 1T

The subspherical (rarely spherical) oocysty are colourlen, wath thin trans-
parent walls the sporont filling up almomt the sntenor of the cyst, & percep-
tible micropyle being absent (Fig 18) On aceount of thelr very small nize, these
oocyst are Lable to be mitsed. Sparulation tock about 4 days and no cocystic

rosiduum wasleftover the spindle-shaped and small sporocysts, moasarmg 5 X3
micron in sire ined no {c residh

P Y

The oocysts resemble the sphertcal form of B, elApseldshs and the mmallest
ones m mange of E porsil but are differentmted from thess on account of tha

character of residual body its presence or abeeoce and the differences in the
spornlation time.

11  Eimers alebamenss

This species held valid by ‘Hardeastle (1943) Boughton (1945) and
Davih and Bowman (1951} was found In 95% of 102 calves by Davis o o
(1953) who studied ita pathogmicity blology and the endogenous phase in
1837  According to them it vas rare in calves of 3-9 weeks, but common in
thoss of 3.0 months kn age. Hasche and Todd (1959) have reported {ts oc
corrence and incidence as a common species found along with K asbwzouis
E ellpseidalls and E beeis Lec and Armour (1959) have reported it in Nigeddan
cattke and QU1 in our cattle.

Tho pyrifarm oocyst, 13-2—~15 8x11 312 6 micron (15-2% 12 8 micron
on averago) are without a pereeptible micropyl but with a thin, transparent
anrd colourless wall and with the sporont inside being comparatively more
granular towards it penpbery (Fig 20) A besded foatare, deseribed by
Christemsen  was commeonly setn.  Sporuladon completed In 6 days and no
residual body was leftover  The clongated sp par and thin~
walled, were withont a sporocystic residoum  the shapa belng qaite characteristle
without any resemblance to other species.

12 B wywmingeasis (Synonym E. evelddlr)
This specics, onginally ducovered in w call  was later encountered In
ten other animaly.  Lee and Armonr (1839} bave reported its occmrrence in
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The ovod 10 elangatefelliproidal cooysts with @ 3 micron thick smoed
wells were yellowih brown 1n cokur  the narower end containtog e
consplevour micropyle of $ 5 micron width snd measnng 3740 7x2 2 8
micron in e (sveroge 388 x2 g micran) A pew vacety in coloot

wa indistnct (Fig 2) Tbe
Aporocnits meanired 2030999 7511 1] oo (avarage 2122 x#6

mlcron) the mxe as deseribed Uy the ordginal suthor bemg 19 x 3 micron.

ATOUr (19%9)  Trom the avaliable accounts
E mordahs does not seem 1o exhilpy *ay dutinet character except for 10
praksh orange colour whereas 10 20YTt o this pecies aro yellowrith-brown
Lut many varlants in (e lour pattery havo beon noticed
Tn most of the apeties wudred  open under high power the mieropyle
not distinetly observed PDIFENt on staining and In some & depres
tion could be observed The validity of p Aurbndichnee Yaldmoll 1933
therefore becomes q ietlongble o1 the (lameter of m cropyls belng not
srparent whicl otherw s wyuly £OME w tiun the range of E opmingeAnt
and on the Lasys of prinity (e Iatter shoulg lecome a synoaym of £ acerks
rxkuce which weas fram 1 (Taio fu Tranxa
o it Tk thar it e
ot yetheen reprried from captle whuh'zr.:m:l :n?c':c:n foe Althogh
the ducripion fumihed wa W complete cxcept fo  the average e
{43 %21  micron) ratn ¢ Flength 10 tneadg), 20n nnd shape somewlat cytndrieal
with eoe surface noticead ly legy TeX than th aler which are self contra-
dictory and no mier yle way Pieent  In 1949 Houizenga and Winger
deseribed P owyomingen a4 A REW apeehey BVing a detalled description
Fardeastle (117 ) sweyer Al grued Loyt prokey a1 valid with therr hosts
—Beaton and Buffdn babafl o 1 “ehardkince and only Ber taerss of E
eyerngosis The ot nal antharg o hlered thar g #xbe gentic might be the
e Fouy mapans a fhat ety Hiferentiated from B ubidromensts
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but describod oocyst of E. mpemmgeuts as ovord to elongated ovoldal with
a comspicuons micropyle of about 4 7 micron. It 1 interesting to find that
several new 1pecics created ha v bemn retmn-d by many workers without
hwving exammed the provoros acoounts.

Dncussron

Nlajarity of the eimerian species in cattle are known from tho oocystic
sages only and as such thelr differenustion would continue to romaln
complex 1 bong as our knowledge regarding the differences in thar hiustozole
phoer of the lifecycla the location of endogenowm stages 1w the specific
regrons and dataon  relative pathogemiaity remain  ohecure.  According to
Davis (1062) too many ‘new species  proposed and described 10 Literature,
are myerely bastd oo nre differences and very little of anythmg clec has been
considered.

The @ tena for specmtion were fint promulgated by Tymaer (1928)
who workiog on poultry mcloded such of the most cxact/accurate measures
a3 ‘prepatent perfod® sporulation time bostapecifiaty characterhtic habitat,

ity tests, path } vader both cxpenmental and natural
mfestations, morphology of developing tusue phases wcludmg shaps and aze
of the oocyst, and relation of the parasite to the host cell together with reac
tions of the host. Foc the mocphological differentation of eimerlin oocysts
onc of tho abono tests, though oasy h incomplete withont support from the
other critodn.  Yakimoll and Galouzo (1927) Bockar mnd Fyre (1929) how
cver have differentiated the bovine species an their size, thape and thicknen
of the oocystsc wall, tpococystic nze and wpptarence and prescncn oc absenca
of spococystic residual body Tubangui (1931) hay applied biometre constants
(a3 shapeindex, lengthfbreadth, tagether with probable error obtauned through
tivtical [x lao of dard d tons and coefficlent of vanatioms) of at
least 2340 oocyrts, attaching soms importance to the #ixe and shaps of the
sporocyst and the presence o absence of the 1exidual body  Andrews (1931)
in a consideration of the valldity of the spocies doscribed In eattle thought
that U species othor than E zwai were quostionable ms  on generalhing on
» comparative bans 1t was found that five days wore usmally required for
sporulstion and they wers more in the large latesting than the small one,
probably due to the dotalls avalible being insufficient. Yabimof (193%)
bowever relled oo such factors as hast-rpedes, size of the oocyst (average)
snd shape, shapeindex (ratio of width over length opposite of Tubangui)
colour of the wall micropyke 1ze of tho sporocyst and sporozoite cocystic o
sporocyrtic residual body polar granules, sporulation time and prepatent
pu—(od,wh.H\mppHa the informatwons required as regards morphology of
the different cocysts bt may pot boof much use [a caser aof overlapping
ones. Christenyen (1937) did n t attach soy tawnomic importance to the
size of the sporont and sporocvits which were comidered reliable by pre
«ious authors but held that tl & sporulation tme and their dlagrams alongwith
astndy of oot lesy than 30 mu,rm five hosts for avolding varlony
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stralny of the known species preferably of the unsporulated ones, were onen
tial for speciation and in 1941 p ovided a key for the nine species (Including
the two new spedes created by him) for separating them which was later
adapted by Morgan and Hawkins (1952) to accommodate the 12 mpeces
which they considered as valid  According to Levine (1938 i942) a
differentiation of species on  the bams of biometry of the ococysts was not
reliable and, therefore, the use of immunological and pathological enteria,
smilar to those usod in Lelskmenls vwas advocated for recognbing the valid
species,

To the standard condiions propoted by Chistensen, Lee and Armour
(1959) added oxygen rupply and constant temperutn-e of 27° 0 for mntain
jng valld comparlsiom to thelr marphal 1 end blological performances
Marqua.dt (1957) oxperimenting with E. noxfl at 37° Q. concloded that
50%, of the oocyats did not sporulate and thewr rate of sporulation varled
with differeat g odes of temperature. Heoce, sporulation tims of a speaes
varied under diferent conditiony ard there wai no need to attach any ampor
tance to the standard conditions. However it was felt that thiy could be
of -alue in cases of irtergmding or ove.lapping species for differentiation,
under 1dentical conditors, and to undentand their blology at a particular
place. Caccal/intestinal samples, If taken for culture, needed a looger time
to sporulate than b actnally known for the specla  The size of the sporont
is dependent on the age of the ococyst which In the biggest sporont 1n its
carly stages, may almost fill it np but latcr on gets condensed.  This has also
been olnerved by us and is in accordance with the views of Marquardt (1959)
for E brusilinsis Hence no hmportance can be attached to it

Stxe-races o biotypes are commonly found among protosca, This was
noted by Tyxzer (1929) In fowland has abo been taken Into account in
guinca pig by Lipage (1940) a1 ated by him.  Tn the present study identfl
catlon of the species which were similar to those recorded in cattle has maunly
been doneon —

() Biometry and morphology of the cocysts spornlated and ursporula
ted,

{it) Sperulation time,

(1lf) Presence oc absence of sporocystic res duum and,

(k) ‘The shape-index as biometrical constant which bas widely been used
nnce Tubangu (1931) proposed It for exmerian species in bovines
but had used lengthfwidth whereas a number of workers e width
upon length ms proposed by Yakamofl (1933) Doth tho methods are
in vogue in the llterature  We have utilised width/length for shape
index

The validity of all the species in geoneral and the specles overlapping
morphologically in particular that have been described can really be decided
after the different endogenous phases have Tully been known, However
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the morphologically dutnet species, knowa to parnsitree the elimentary tract
of baviaes, have been identlied and  the following key by proposed 1o
stpaiate the thirteen volid speces

The spetics, that have not been conndered valid and wre sppresed,

Arel—

E bomb Rao and Hiregavdar 1954 E geket Rao and Bhatewade
Yar 1939 E. thareds Rao and Hiregandar 1954 E derag! Hiregaudar
1936 and E. esefdells Ray and Mandal, 1961 The species which Hardeastle,
Lee and Armour and Gill conndered valld such ms E. myomdagrasls can now be
merged with the E azbadsckizes Yakimofl 1933 on poority bashs, til] y==
time 3 the endogenouws phases thow difference.

Kry To THE EMxziaw Brram or Bovoos
A. Micopyle imperceptible, relatively momalls—

1 Oocyst subspherical to spherical sporoeystic resldonm atee
Cocyat ellipsoldal to cylmdrscal ¥POIOCYHC revdmun pres

2 Oocyat subspherical, sporulation time looger than #17_ .
11 %104 mlcron E—
Oocyst ovoldal  size 18 9%134 mucron —
spoculation time longer than 96-120 hours m?’
QOocyst spherical larger dulaxlﬁ-4m,,r,-~_

3 Ooceyit mote ellipsoudal, size 216 =
48-72 houns 5'35;,;-:_’7:

Qocyst larger more cylindrial, - = =
25 %15 mucron  sporulation h‘;f_:’:_:‘._ —_

B. Micropyle pereeptible mh‘"d’h‘l'r_ _

4 Oocptwith a polar body T
Oocynﬁmou:nmbod_, —

5 Cap present size 40%29 -
G‘P‘h*"“'d‘““'anﬂn_c; =

6. Oocysac wall thacker Hrizes o ==
Omnucwnlllhlda%;: -~

7 Oocyltmorcmb‘\- —-
spornlation dmu‘,q;\_.,

Qocyst more cligea, ==
tion time 170144 houyy =

8 Qocyit oval shorter e w™
hours

——
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Oocyst oval to pydfomm, large, smooth {some-times rough) size
33x24 micron sporclaticn tme 48-72 hours. E. exberninsis
Oocyst oval to eliipsoidal sire 27 x 22 mycron spoculation time
7296 howry, B caxadensis
Oocyit aval to effipsoidal  size 38 <24 3 micron, sporulation time
120-168 hours E. wpemengensit

(The dimentlons given are the average sdze of the oocysts)

Stusany

Cocadian nfection in local Bebelas bedalis showed an incidence of the
twelve different speaes E b 3925 4 E. zemfi 353% K ellpssidalis
Q@Y% E smbphoice 21 B exbwraesis 1919 E consdasiz 17.2%,
E wywmuopens 6 67% E. olindrica® 679, E. baldsarmils 2 39%, E brwibensu

E thaschl 1 29% and E alebemrsn 1-29%, of the total of 157 cases

ined. Thric Mentification motly {rom the exogenour phases, has been
indicated Lo matter of incidence of the varfous epecies occurring singly oe m
combmatinn in groups of animals ncluding ene month old calves. The data
has been presented, after outlining the proviows work on bovine coccldian
paras tes, from abroad and India

AUXHOWLEDOLUENT

The work wai conducted under the superviston of Dr BP Pande, Profes-
sor o whom the author iy gratcful for his guldance aod 1n the Bnal prepara
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ON HELMINTHIO NODULES IN THE §MALL INTESTINE
OF BUFFALO AND COW UALVES*

8. C. SmrvAasrava

| of Parwsitelogy
U P Collipe of Vat. ¢ & A H Alathura.
Different categones of promi | hefminthic nodules,
anted with p ral h Laod s Toidal ol aso-

oncoantered 1o the anall intestines of buffalo calves autopmed.  In addition to
the differences m the morphalogical charactoes of the harboured stages thee
nodules also differed m their location and the overall pathological picture.
The matenal, studled hutologleally and brcfly described below relates to a
few features obscrved in regard to Parecsparse asdulsss (Bchwartr 1928) Trav
anas, 1987 Onsphegustroenm redictem (Rud, 1808) and Stremgpleides papillorns
(Wedl, 1836) Rantom, 1911 which has been dealt with elsewhere

Durng post-mortem exxmination of a cow calf (lew than three moaths
of age) two types of prominent nodules were observed on the fnner lining of
the small {ntestine  onc of thase was oesophagostomal while the other which
wag tmall and somewhat diferently located, was mare towards the mucosal
surfsco. Tho latter after histological study proved to be due to a cooperud
nfection. 'I'hn;nrlu)opcrhlmdulu,lnbuﬁlhcﬂvu,hwlvmxluwm
especially, of the emall Intstine and their developmental stagrs have been
studled by other wockers as well and p cviom work reviewed by Sharma &
Panda (1963)

Pawseperial

The collections, made from buffalo calves in the age group of three to six
months and abore, yielded pumerous nodules from which the fuvenils forus,
{n fourth and A0k stages, were collected after temslng.  Hhtological studles of
these nodulated areas, from serdes of sections, did not afl rd any fresh data.
In one case, howerer the sorsal eoctions of ore of the dirtinctly extaller nodules
presented & pmmmﬂ:dydlﬂacntnotmlyln:rdwmlouumbmh

of the pathological changes aroand harboored stage which
:mi‘?l::md!ﬂm inown 30 far comisted of both mala and female pre-
adult forms (I thelr carly fikth stage)—the former with fully formed spicules

ok of external tal,
and bursal rays and the later with its full p
{Fig 1} The Jocalhation involving the muscle bundles did not affect in any
way the mucosal part

Ou Bhstological natlon, the fned stages 4 b the
smscle bandles with an indistinctly thin fbrows encapenlation. From degene-
rmdMMankmo{mwnm
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ratlon of the muscles a clear space harbounng tho parante had reslted and
an allround fibroblastle activity was in evidence. Tho adjoining muscles were
lh) degenerated and the fibcoblastle elements showed an inflltration with

L and k ‘The mucosa and sub-mucosn did not appear
to have been alfected un:ept for the prescice of & fow lymphocytes (Flg. 2)

In case of the nodules normally developing tn P redeless mfectlon &
single preadult (early ifth stage) invariably occurs in one nodule and the well
developed fbrus encapsulation Involves the mucesal sub-mucosal and muscular
layers. The encapsulated arex cxhibits a fibroblastic actlvity and a heavy
infiltration with lymphocytes macrophages and eorlnophih, the latter occurring
In greater concentraton [n patches towards the degencrated sub-mucosal
surface A completo degeneration of underlylng muscle bundles inslde the
noduale leads to fibrosis and infiltration with identical cells Thls histopath
loglcal condition encountered normally was entirely different from the present
materal which involved the muscular region alone. The preseace of both
male and female forms occuning together and the extremely different prcture
of the changes observed in an hitherto unrecocded location b only explainable
1n consequence of thexe forms having secondadly Invaded this area,

Oasphagesiomal

The otsophagostomal noduley  studied both In the buffalo calves and
cow calf havo the large intestine as their usual sitr and were of slmilar sires.
Hiutological study of nodules  occmrring in the region of the small intestine,
revenled a histopathological picture identical to that formeg in affectlons of
the la ge intatine  The harboured stagey on account of the character of
anterior regron and their octophageal glands were casily identifliable. These
were all fourth stage juvenilas (Fig 3) (= tooth inside buccal capsule was
present n both types of hosts)  Betides, the chamcterstic pathological
prcture largely n olved the sub-mucosal region the muscubar bundle beng
least affected  The reactions in both the bubaline and bovine materinl consl
sted of encaptalation in the sub-mucosa with a cheesy mam occupying the major
part of the nodule and surrounded by fibroblastic activity with an infiltration
of leucoytes, ! mphocyten, phages and a few coslnophils (Fig 4)
Mucoss revealed a partlal degeneration and an nfiltration with identical eclls,
The underlylng muscular layer wa apparently less affected  The oesophagos-
tomal nodules jn calver in heavy infotations exteid to the regions of the
small mtestine as well

Cesperrel

‘The somaller-sized nodules, identifled herein as cooperld, were found In the
cow calf and involved both the mucosal and sub-mucosal coats. The harbour
ed stage was {dennfled from the structure of its anterror end and was confirm
ed from the presence of a few adults of Cespersa laleronxifermis Chen 1937
recovered from the lumen Unlike the paracooperial nodule, the period of
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residence of its harboured stage would ditinctly have been much less as there
was no fndi ol any d i in the external genitalia The nodule
had alightly raised the sub-mucota a5 a result of a thin encapmlation (Fig. 5)

The reactiom involred however appmared lew significant than thow
ocsophagostomal nodule becawse of a femer degrc of necrovls in the centre.
‘The harboured stage cxhibirted, areand 1t, a flbrobl activity 1nfl d
with } ytes, lymphocyter and inophils (Fig 6} The mutom alo
showed nmtar changes but the masele bundles were however normal,

Wodking on the life histoy of Corpmir (wrteenr Andrew (1939) stated that
these nodules were formed around the nematodes in the intestinal mucosa
According to Newsom (193°  Aadro- consldered that the vodules, formed
arcond the § © parmites fa the {oel crypts, were later necrosed
and calcified which s believed to have resulted from immunity developed
to the pamute. The present finding of coopernl nodules, In a cow calf b
tn conformlty with Andrew s record.  Bhatin (1851) In his observation on
C prxias mfectlon i hill sheep  deserfbed from tections of prominent
nodols & centrally necrosed arem surrounded by fbroblasts and leucoryhe
infiltration but  did not find & stage of the pirasite, Aodrew ¢ recoed and
Bhatia s report show that in cooperial Infection the third stage larva may enter
the mucosal linlng and rmide for rometime. Subeequent work may give
additional informatlon.

Smasany

The threa diitioct types of nodales otmerved 1 ths wall of the small
latestine in the buffalo neluding the ones in the cow calf wore fram P aadulers
O radiatnm and 5 papilisns  Thee have boen differentisted after hhwlogical
study  Parmcooperial lafection in the p csent study was found to show a
socondary lovasion of an adjacent arma by both male  d female preadalc
stages, the nature and extent of damage olserved being distinctly different
from the pathological o d In the normal puracoopenal
nodulet. Bemides a cow calfl revealed in It small intestine, in additson to
ocsophagostomal nodules, geacrally dacribed from large lntetine, a smaller
sized nodule which has been identificd a1 dae to a cooperid species, € taterveni
ferws of which » feer adlt formy wera abo collocted
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3 Newsom, I E 1992 Shecp diweases, Bailicre Thodall and Cox, Lo, Landoa; 162 pp

4 Shermm, KALL & Pande, LP 1053 Qbeerrations oo the hehphithic faooa of the
buffalo calves with particalar reference to comman rpecies amclated with
enterlte Tedien § of Pl St 33 4250
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STUDIES ON THE EFFECT OF SURFACTANTS ON COLLOIDS
APPLICATION TO SUGAR INDUSTRY

mwan Davar Smivastaya

Departost of Physronl Chemuatry Notiomal Sagar Tastiixis Kenpar

Blanufacture of sugrt v the second largent indutry in Indis and the
P of yarious p fnvolved theremn for the  production of
better quality sugar s the sulbject of many retearch projects. In India,
wgar 5 wacufactored from cans juice that contuns spp eclsble quanuties
of collolds vhichnemmrﬂymbaclmimwdbefmmkobuimdh
the crystalline state. The removal of the colioids and other Interferring
fon-ugar coustitaents forms the principal object of the two clarification
P nz sulphitation and card s which are 1 yogue in
the comiy The ciiminatfon of colloids In thewe two processes b pot
complets and  ments investigation  Roview of the Luwrature shows the
semarkabic property of the surface active sgents m alterjog the rarface pro-
perties of the submtances and cosgulating the colflds  Stadics on the we of
the sariictants foe achicving better clarfication of canc Juice form the pro-
cipal ohject of disertation

“The theals convisted in all six chapters inclnding the first introductory
chapter

Detmiled investigations wrere made on the determination of the refative
precipitation value of vardons commercially avalable surfactants {Chapter 2}
These vemulis wre of marked mportancs for the uss of surfactsnts in aay
wchoual proces.  Of the varous commeniesl surfaciants eetpd pyridiniom
bromide (CPB-Fixanol C) appeared to be wery effective. The nfluence of
surfactants on the coagulaton of colloads, avestigated in detail, weas documed,
Catonl wurflactaate precipitated caly the negatively charged colloids, while
the snkoniw ones affected the collosds wnth pasitive charge.  Turbidicenetrse
brvestigatioas showed that the effect of coneentration (C4) of sarfxctants oo
the oollolds war peinopally two fold () &t low salues C lation
occared (h} at large v foes of C the congulum "dﬂpmm{lh
reversal  f harge oo the colloidal parueles The eysential ‘mbm;
beiwoen  the influence  of surfactants and merganic  electeoly
eollonds was that ln generwl, (if) was not observed with the Iy R
smbdlity factor (W) of the syatem was determined In the tter  The
Under all circumstances W warked withs C, and oboyed th the two regions,
which (ollow from O erbeek s thency of congutari of ogeon® L350,

g W c
where K 20d K, were comstant }‘}Vﬁe {:(}1)\’“ deereased
lung_ e procen of oagalation, i (1) VY fnereascd o o lndea
with G, sugxesting du

Yo the Agra Ustrengty T 1he depre of
Do

davel.

Abetract of the Ueesls
Pellorwiey sabwitind
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the system was scquiding stabllity indicating diypension by the additlon of

fncrenng quantitie of surfactants. Thee data clearh demonstrated the

necessty of the use of limeted quantties of surfactants for complete precipita-

tion of colledds. Thus concentranon (S) of the sarfactant required for com

lete coagulation varled hnearly with concentration (C) of the collaid present

1 the system  The following relationship was found to be spplicable
SemmC

where m was a constant dependent upen the natuce of the surfactant, tempo-
mture, eir. The hincar plot of 5 and O parung through origm suggested tho
development of a ntv method for cstimatlon of colloids in technieal augar
solutions for which no simple and accurate method was available. The new
method employing surfactants was deverlbod ia detall in Chapter 3

As pomnted out earlier the colloids preseny in cane juice are climinated
wpart in sulphitation clarification process appreciable amount of collojdal
matter contributimg to the colour of the system remained 38!l in sulphitation
juiee  The data on the use of surfactants wuch a3 CPB on the removal of
thn collmdl matter \ as reported In Chapter 4 When 0225 per rent of
CIPB wat wdded to the ulphited cane julee and boed elear juice with
1 ttle colloidal materm} ras obtalned  Apart from the precipitation of the
collmdal m terial addition of surfa tants did not affe t favourably the other
chir cterat e of the jur e such as sotiling propert  etc. This modiication
resuliing i the improveme: ¢ of the salphutation proceny did net mvalve any
radical change i the exhitlag process and was patented.

In chapte:r 3 vas reported data on the development of a new clanficaton
p ocess of cane fwce emplovii g urf etants  Qane joleo contained 002 to
0.3 percentof ollnds hich vere malnly negatvely charged i nature. When
01,5 pr cent of catio i¢ su factant was added to the cwe jukcent pH 7.0
and boiled clear puce with re narkable clar ty camparable to that obtained
usually 0 carboaition proveys was obtained oo filtaatbn. Thr pot oaly
simplified the chinfi at o te halqae |t abwo eliminated the entirety of ¢ allolds.
The new provess which was examined o o pilot plant scale o the E pen
mental Sug r Factoy attached to the Natonil Sugar Institute (hanpur)
and wh ch war patented w3 a3 follows
« heatthemi od iccto 6 AT
(@ hm wrhethe pliIfon 3t 0o
{i) Add Fran € (0! per centon cane juice)
frv)  heat to bolling
v) Blter to obtam clanfied pnce
{v1) evaporatein qu druple effect ev por tory
{v}) endsyoup tathe pan  thoutsulpht ton  The advantages and
the desadvintages [ the process o er the con ennonal cla ification techniques
were discunced
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Catonic rurfactants affect anly the collolds with negative charge while
anionse ooes cosgulate the poslthe]  charged collolds (wide supra) The
wvertigations made oo the nxture of colloids present in ths d Herent clarified
Sulces employing this charactermtic featwes of surfuctants were reposted fo the
lant Chzpter Addition of catwme smfactants to sulphstsiion Jukee gave
sppreciable Jum while no coagulation was noticed thereln with anicale
surfactants indicating the presence of negatively charged colleid particles only
in siphitation yuler Remarkably mough catiome surfactanty did not hoveer
produce sy coigulstion  while aajome surfkctants gan s roagulum in carbone
tion jorce this observation suggests fo the first time in thus field of vescarch that
carbonation fufce contained poutively charged collojdal particles. Essentoily
nmdar dats were obtased by employing extaphoretie technwque wing Thaelins
electrophoresy apparstas, W th th#1t was o served 1hu particka of sulphita-
tion furce moved towards the anode while thore in carbomation Juice migrated
tonvards the cathode  That B the raw cang juice contarmng colloeds with a

{ve charge when clarified by the tivo p ghes srytems, contalning
different types of eollolds. Though th 3 obser “athon seem ut present to be of
o practicalo~ technical Importance {t {s however of marked theoretienl
vignificance.

At 11 endof the Thetht nere appended the seprints of the followinyg
papers publibred b the wuthor on the subject matter presented in this dis.
wrtation

® N A Rsmaish, R Dayal Schvastovm and K K. Rao Proceed ngs
of % T A (India) 1560 (Part 1Y p. 196

(1) N A Rummsh wnd R Dayal Sriveswea Hd 1961 (Pary 1)
p 119

(Y N A Ramal b and R Dayal Sowvastava b 1962 (pa"n
p B%

G¥} R Dayal Scvestava and K A Prabhu, fkid I“ﬁ?{hn]) p. 93







PHYSIOLOGICAL-ECOLOGICAL STUDIES OF 8AL (S8HOREA
ROBUSTA GAERTN ) FORESTS OF UTTAR PRADESH WITH
SPECUIAL REFERENCE TO REGENERATION®

P B. L. Bmrvasrava
Deciorsts of Forsiry Research, Foeest Resvorck Insiitys Dedradior.

Ixrmopuorion

T oup (1921) in the duction of hus 1 work atated that
“there s no branch of Indian forstry more important than the rody of natural
reproduction™  ‘This s partcularly appbcaable in the case of Shers redusis
Jocests which are not regenerating well In several furge tracts 1 Uttar Pradesh
As & well known, Sherss rebuste 13 one of the mont mmportant timber tree spacies
of Indm. The wanagement of these revenne yiekiing forests 1 belng humpered
by the Iack of narursl regeneration in most of the vahuable high quality sl areas
specially in sub and ters namely Hald R and
Bahraich where the standing crops of good quality sal do not have sdequaie
ndvance growth It has  been noticed that the psuaty of regeneranon o
stiributsble to the following factors {7} hack of sufficent recnuiment m the
shape of new seedimgs (1) fuhure of seedimgs to novive and grov up. Whatever
roedimgs xurvive the fin year gradoally sccemb 1o unkoown cages, {ud) 1he
habit of dyng back which caults 1o seed! gy surviving for a large muanber
of yeurs in stagnant condition in the form of whippy plant which prodoce thin
weitciry shooty anoually that may die back overy yen and which in any case fail
to develop into woody plants capable of growing up normually  The failure
of seedl o atablish in & tme 1 ecernng th attenton of fores
officers and other sxentats dnce about last 50 years but  despite many advances

a poact cable techrique har a0 fir not been evohed for regenerating these
forerts muwccendully

Rewve [ the past wwk

fo tae past, a few wockens hare studied some of the §

3
ph ological asperty of this problem.  Probahly }{ck'(lgl.‘)muﬂ
of the first studsex aa the d e

Temova}
Somomay of B¢ hene widoarited e the Agr ‘Mdﬂd. h_._,«-uhv
Thibowopiy L"*‘“*yfw&&p«d‘md



270 AGRA UNIVERSITY JOURNAL OF RESEARCH Vol X111

barnmg and (i1i) hoeing for so1l acration 10 moist forests while (i) mtroductron
of underrood as so1l protection  and (i) preventmg run off of rain water and
enconraging of percolation Into the 501 by cnltvation and trenching in dry
type sal.  Troup (1971} on the bans of Hole's work and his own expenence
gave some mmilar suggestions fo  obtaming  satnfacotry regeneraton of sal.
Champion (1933) v+hile wrniung his monograph on m! on the basu of available
data and his ovwn wide expenience, steessed the need for detailed knowledge about
tuccemonal trends of the vanous sal forests, so that proper silviculnrmal opera
tions may be adopied for obtmining natural regeneration.  After expluning the
pouible trends of succesmon in different types of sal forests in brief he suggested
proper nivicultural and mansgement practices that would favour progresion in
dry types while checking 1t mn the mont types, which conld help in the establuh-
ment of seedlings.

Other workers such s Smy thees (1935) Warren (1940) and Raynor (1910)
aho suggosted same defimite techniqua for obtainmg regenerabion in different
types of xal focest.  Attempts were abo made  (Sen and Ghose 1929 Gnflith
and Gupta 1947) to stady the so1l chamacterbstics 1n order to determine the cause
of dymg back of sal seedlings.  Hewetson (1933) while disaurming the ecological
status of sal m Central India indicated some important lines on which future
rescarch should be attempted.  Pun (19533) studied the pH of surface soib m
some communitues of B tvpe sal of Dun vallev and  concluded that  the problem
ofsal regeneraton 1n U P 13 probably the result of the decrease in acldity of the
so1hs resulting from evaporauon from the surface of exposed soils in felled areas
or from human influence and fire  Seth (1931 35) gave an excellent review
of the present pmition of aal regeneration and vanous sitvicaltural techniques
being adopted m different types of forests and suggested further Lines of research
to solve the problem.

As a contribution towards imntemne tudy of local ty faciors and basic

1 hips, Bh r (1958, conducted ecol 1and physiological studies
m tome problem arcas of Champion A, A4, By and B, types of sal forests of
this State and obsenned that | regencrauon of 1al cames up well in certain
plant ommun t & and not o othery, (iD high amounts of organic matter in the
top so1) has u depreming effect on the growth of 1al seedlings (1) root competi-
uon between aal scedlings 2 d herhaccows and shrubly undergrowth serfously
affects the g owth of the former and rv) fohar mnalysis indicated a regular and
direct relavon often Linear hetween the leal of some 1
and the qual ty of nl.

Th present paper deal with the find g3 of the author ducussed ebewhere
(Sovastava 1973) on the mter-relatiomhips of certain envirommental factors
wrth the occurrence of nataral regeneration in different tvpey of sal foresu of
Uttar Pradah.

Dumroumiox or Sar Fore 13 tx Urrar Tmaprsn

In Utta Pradesh sal s confined ¢ d e [ umud trop cal region fringing the
hills forming the ma n man  [most valual b m nt decidous forests.  The total




May 1961] P B. L. SRIVASTAVA m PhuishgiahEcrogical Stadics of Sul m

forest aren of this State 11 39873 »q kulameters about 14 fof the total land of
which sal forests occupy 090 3q  klamcters  The normal altotudmal ange
In which sal occurs Irs In between 152 to 915 meters but m onter Homalayas
axcends to 1,220 meters and eccanonally to 1,523 meters, In places eipecially
m etern U P sal extends some distances out 1n plaes,

Clinatologically the whole tract may be considered as sub-trop al with
bot eumme 1, a long grow ng season of about 8 months a mild but defimte
wnter and a deflnite runy scason.

In U P sal occupies both hilly as well as plan grounds  ‘The northern
part comprises of the Himalayan formations wath srwaliks clinging to the southern
mmarg n whle the southen poction conusts of alluvial formatdon.  As regards
soll, sal 15 capable of growing oa various types of soul provaded the water content
o neither wo low nor too hgh and the dramage b smusfactory Bo'l
vanes { om heavy clays to dry sands and boulder beds wath variable amounts

I humus.

The main features of the va jous types of sl forests In U P ms clamfied
by Champ on (1933) are grven w table bekow

Taste
Dutrib thex [ types of sal favests in Ullar Pradish

(balnly based oo Champ en. 1933)

Soth 1951)
Ara i o
¥ rent types w[m«mmw Dietebtuon ' Potmsl
hectares
Ay —Dry Baw Tk @ Budlsndrock & habparh Debre  Regpeoeraton
! coogiomrra . Dum,  Laosdowne ntrl"ymn'c
Rarmagar, Saha-
ranpor divisons
Ay —Dry Gangrtic 3 Basdyallmbma

et Ao oy wih A
B-hnlfh dME'. fmmmy

="
o i

B, ol (Blwa 136 Nahao modstoes [ dwand, Ram-  Adepate regene
Ty} wewts il rafiom
s wn ) mx-g::
da divisons
By - Moiet &Ousﬁ "7 Allnisl  loamy D'hnl)f‘h\‘uﬂh
e el ok, ¥
Bl o e B

(Bbober Duw & drrisions
damary),
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burning and (11f) hoeing for toil seration 1 mont forests while (i) introduction
of underwood as soil protect on  and ( ) preventing run ofl of ram water and
encouraging of perrolation into the soil by cultivation and trenching m dry
type sal.  Troup (1921) on the b.uu Dl’Holcx work and hn on n experience
gave some sirular fo z stk y regeneration of sal.
Champion (1933) while writ ng hls monograph on sal on (h: bass of avallable
data and his ovn wide expenence, stressed the need for detailed knowledge about
succemonal trends of the variows sl forests so that proper silvicultural opera
tions may be adopted for obtalnmg natural regeneration  After explaining the
posible trends of ruccersion 1n different types of sal forests In briel he suggested
proper 4] Hcultural and management practices that would favour progresdon in
dry types wlule checking it in the molst ty pes, v hich could help in the astablish
ment of seedlmgs.

Other yorkers such a2 Smy thies (1936) Vb arren (1940) and Raynor (1940)
also suggeated same definite techniques for obtalning regeneraton in different
types of sal forosts.  Attempts were also made (Sen and Ghose 1929 Gnilith
and Gupta 1947} to study the soll charactersstics In order to determine the cawe
of dying-back of sal scedlingy. Hewetson (1953) 3 hile drscuming the ecological
status of sal 1n Central India indicated some important lines on which fature
rescarch should Le attempted.  Punt (1933) studied the pH of surface soils in
some communiues of By tvpe sal of Dun vallev and concluded that  the problem
of mlregencraton tn U P s probably the result of the decrease in acidity of the
sols resulting from evaporation from the surface of exposed souls m felled areas
or { om human mfluence and fire  Seth (1951 35) gave an excellent review
of the present position of sl regenerat ou and vanows sivicultural techniques
being adopted 1n different types of forests and suggested further lues of research
to 3ol ¢ the problem.

As & contribuvon towards ntemarve study of local ty factors and kasic
relatorahips Bhatnagar (1038, onducted ecologial and physiological studies
wn tome problem areas of Champon A, \; B, and B, types of sal forests of
ths State  nd olsenved that | egenerat on of sal comes up well in certain
plant ormm nites and net n others, (1) h gh amounts of organse matter in the
top so | has  depresaing effect on e g owth of sal seedl gy, (1) root compett
tion between 1al seed! ngs and he haceows and shrubby underg owth seriously
affects the growth of the former and ;{1 analywns indicated a regular and
direct relation often Linear between the leaf concentrations of some minerals
and the quality of s L

The present paper de | w th the find ng of the author discussed ebewhere
{Srvastava | ¥'3) on the inte -relat omhips of ertain environmental factors

wath the occurrence of nat | regener tron i different tvpes of sal forests of
Uttar Pradoh.
D1 eextTiow or Sar I rro1s 1 Urran Prapmsn

Intta Prdet sal  onfi ed to t! e humid trop cal region (rnging the
hills formmg the munma Fmat hatle meout decidous forais. The total
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Lap {s parviflara Te L and S ommu, The mam
commumties of this facation are
S Lagerstreesue-Ekretia commuanity

4 T ha-Lagerst Brideli

3 TomneliaSyirgoon-Cordis H

T Mest facs  Thee facia generlly ocour on allumal  formation.
The ground B generally flat aloag the nver temace o thaples farming gentle
wouthern sloper.  Gepenally these localities are trwvensed by streams which
account for the better motsture conditons and the peesence of Sygrguon aomun
and Litcses chiness The ooly widespread community of this faciation n—

6 Tewunclra-Syrygrom-Litnsa cormimity

The floastic pasition, structural varfatdon and the r fon status
of these itics have been described m detall in the text.  In each com-
munity soceties canstituted by the speaa of ftub-dominant strata (shrubs and
hertn) have been recognised with special reference to ther effect on natural
regeneration of sal

Dustrikutu patiers of groend vep Subordt egetath ly
ealled ground cover plays an mportant roke in the o of forats. ot only
does it cxert & direct infloenee upon sofl and trees but its character may abo
bo an indicator of woil and moliture conditions on which it subsists, Therces
fore, in the present tudles an attempt was made to detarmine the dutributional
pattern of subordinete fiorm with the belp of statbtical prinaples apeaally
the blseral product mament method. It has been found that important spec
ies In each cammunity are dntnited In well defined manner forming groups
or momice. The occurrence of sal is smoaated with one of thesc groups in
every community which may be called a3 Tegenrraton complex group™ and
which indicater the 1ites  motable for natural regeneration, These studics
clearty indicate that the vegetational drnendty B loscly smociated with envi-

1 cuffe and the vegetatlonal pattern rep the

of the plant rexp: to the corrospond 1 pattern.

I-Jnmmw_hv:d-mdwﬁm The data eollected (or recog
nhingthtmmmuduw-\mudlncdmdﬁnuﬂnclh:hwdmmr-puﬂuru
panmal regencration of sl Both [svourable and unfavourable spedia have
bemdncrmlnedmiheb:uuorprc-mccor teence of these species in distinet
awmoctation with sal secdlngs.

Cerrdendrom petanites, Miotar Leemgn P poswemm plectrevthords Al A iera chop-
par and Mllete amnalean
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On the other hand species which generally indieate wnsuitable condl
tons are Holarrkena anhdysenterca  Diosgyres lowentare Brdelia retusa, Seme-
carpur anecorduon \fitragyna parrifelie Helwcires 1ora and Tiliacora sarminata

Most of these speaies are abo indicators of moisture conditions of loaa
Lties which by far play the most impartant role in the proces of sal natnral
regeneration in these forests.  Some species may play a dual  role indicating
good or poor regencravon conditon depending mainly upon the succenional
qtanu of communitics and the status of the species within it

Sweresston Succestion studies Indieate that 30 far a3 the trends m secon
dany succession are concerned, the two communitia of dry facies sz Ter
wnalia Ekretia-Lagersiroomia and  Ekreha-LagosireemiaCasna  represent parallel
retrog stages, ditioned by edaphic and biotic factors, and on ade
quate protection both will tend to evolve 1nto the Lagersirneane Ehretia cammu-
nity  On further detenoration of  the conditi thete itdes will
degrade to dry mixed decrdvous forests without sal and ultimately to shoct
savannah.

The three communities of moderatcly dry facies occupy different pesitions
on the succanonal gradlent.  Lagerstroemis-Ehretia 15 the most stable commuo-
oity attaining almost a climax stage. Trrmunalia Laperdroomie-Dridelia come
munity represents rather a lower stage towards the drier end On detenoma
tion of condibor 1t 1Ml regres to dry muixed deddumn forests without sal,
whle fprogresson sets in, twill tend ton ards Lagerstranma-Ehretie community
O the contrary Termmalie-Sy yenon-Cordta  community repracnts a hugher
tage in progreoion than the Lagersiroeme-Ehreia community which on further
improvement 1n the pravailing molsture conditions Il progren towards Ter
mixalia-Sy ygnow-Lisar eccmmont v hile on retrogresnon it wall tend towards
Terrumal & Lagerst oemte-Ondeis commun ty

Termmalia ) yenom-fitawe commumty of the most faaa repracnts
rather o chmax tage under the prevailing  conditiom.  However if left undis-
turbed 1t w Il atta n a postclmmax stage m which  the proportron of the ever
green component epecill e lower oreys 1l nereas® at the expeme
ofal. In ew of e facts, in order to ymprove the stocking of sal and
obtain adequate regenerauon, it s Nevesarny to resort to practices which help
10 ma ntain @ the balance 1o uch a w v that too m | progmsion rowulting
in mont evergreen farent with len proport oo of aal or exces e retrogrewon
resulung tn deaduos forest devord of @l n prevented

The prcbable trend of pnman uccess n lead ng to the formatlon of
mixed sal forest ba ¢ alio been desenbed in detail

Part II1

Sectmal canaton [ antnent eatent [ leae In order to e filar ana-
Iysis a3 2 means of determining the nutntional requ rements of plants and the
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fu’d]hy1utmuflgivmtoﬂllhmmmlmdﬂumlnc the proper time of
smpling the Jeaves at a definite physologacal age. With this obyect in view
seasorml fluctmations in the mnerm] compontron of sl tree and scedling leaves
were camined. The remits  indlcate a definite rhe in the concentration of
wh saquimdda, cakdon and potsmiym in the early phasc of the growng
penod i4., from March to June both in tree and scedling leaves and a sudden
ﬁndmng]m-Septmbcfh.,mthchuuphncof!llz‘grmngpcmd. The
mufbicient Gight avallable dunng thus penod dut to leavy clowds may result
m lowing down the photasynthetlc activity aod heavy runs may cause some
Jeaching out of nutnents from the foliage, There 1 & decrease in the concen-
tration of moet of the nutrients during the yellowing period doe to backward
trambocaton., It 4, thardfors, comcluded that the leaf samples should be
collected in May June or in Jammry February when the concentration of most
of the nutnents w high However  exact thme of collecting leafl samples wall
wary scencdmg to the weather conditions of the locality and the  elements 1o
be stodied became & uniform trend was not observed 1n case of all elements.

Albo the leaves should be collected at a comparable stage of growth preforably
folty mature.

Efect of morture supply em the growth end nutniest wpleks of sal seedliags
T Habifity of mosi durmng the entcal perlod of growth of wl
scedlings bs contldered to be by far  the most important factor inhibating naty
nal regeneratlon

igned apparatc..  Side by side, the effect
of varying mwhture content on the availability and uptake of nuinents and
on the consequent growth rasponse was abwo stodicd,  The rerlts revealed that
in loary solls sl seedlings on an sverage reqlure moliture to the extent of 85 4,
of water holding capacity and 12 per cent more than the mouture equrvakent
for opamum growth and there b an appreciable reduction in height increment
below and above this range. Plants growmng within the optimum range alwo
absorbed greater of d fally aalcdum, p dum, and
phosphorta. 1t follows that sl is = high molsture Joving species and even small
increase in 30l mamture sirom during the growing period can cawse apprecuable
reduction o plant growth. The analysl of the rerdual soib abo indleate
that the transfer of nutrients in the soll matnx b & tkew procem snd 2 local
deflaency may develop in the rooung zone which s not compenmated by the
diffision  { nutnents from neighbomrmg sl reglom.

Stadus on rest derclepment The irpportant effect of physleal nature of
il oo the initial devdopment of sl scedlings s exerted througt the profile
morphology sad the nature of stranficavions ia soils and subtofls. This appiiey
particularly to the upper Gaogenc allwviom having araeal wolls where g
shaliow layer of boamy top-soil is often underlaln by coarse sand.

there are several sand srata at different depths. An experiment way cop
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luumhm:qwmhvnﬂﬂymnbcncﬁdalmdmwth of sal seedlings.
Ogp the contrary lpp{mumo(pomnl\mmdphmphormrcrdﬁmdom(
-cuntohmudgnlﬁc-mcﬂmwthcdaﬂopnmtufm\md\mhnﬂ\n(b.

ﬂnwkmmhnimdmmaftd Sand culture
ap s ducted to d inc the op req of sl
muiﬂm?«thhywpmqthcucdﬂn@mgm\npouhnnngdha
sand a3 the substratum snd were sappled with two doses of calcium and magne-
dmnequinlmtmwoﬂl.pcrmmdﬁoolbt.pcrnmmdrhmdaaof
ultrogen, potstum snd phosphorm equival thIOOth per acre, 300 1ba
per acre and 600 Jhe. per acre wn all b and per L

P

The resuls Indicate that ecoch element exerts a aignificant inflaence on
the growth of the seedllogs and the peesence of each component had a profound
mfluencs on the effect exerted by others,  While 300 The.facte of calelum and
Tragnohm appeans safficent for the proper growth of sl seedlmgs the bat
results for N P and K are obtained near the (3) level of nitrogen (2) level of
potamiumn and {1 5) Jevel of phosphors.  Iligher amounts of N K and P may
rerult in ahghtly better results but the cffect will ot be proportlonal to the
strength of mtrient elements while quantities lower than the above will defi-
nitely rerult m decrease of dry weight and height increment.  The algnificance
of mterections ahows that the effect of each element b modlfied to a varying
degree by the preseace of others and therefore it 8 esential to take Into con
sideration the quetion of balance briwcen different nutients  The Interac
oo are dgrmficant in case of NXP and N K ot not for PXK showing that
N‘t:ngm-tbeﬁd.nrth:mghwhid:ﬂnmodlfpnglnﬂnmcumfdturd‘hnf

::;\zmmm!r:hhbuw:umdchm\: regardlem of the nitrogen

AcxmowwLrDoxurars
The author acknoaledges with profound grati

ledgy

Sl 8. Seth for hls ablo guldance,
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ON PARASITIQ GASTRITIS IN EQUUS ASINUS*

J C Ramvar
Department of Parwsitelegy,
U P Colege fVer Sa. @ 4 H Mathurs

IaTRODUCTION

Parautlc gastrith m equines 3 d with Trck ) lns axel
(Cobbold, 1879) Rafll et and Henry 1909 and the three species of Habrenema
Diedng 1861 The former §1 known to cawse patchy gastritls in which the
mucosa becomes thickened nd folded. 7 axa bs also highly pathogenic in sheep
(Gibean 1934) and other num nants (Lapage 1956) Cecause of Ity wide db-
tribution it hay been studsed from the point of view of ta life hittory bronomics
and pathogenic effects. Of the species of Habrowma H mepastams Scurat 1914
[D wxzhia mepustoma (Rudolphi 1619) Chitwrod and Weh  1931] becawss of
its awoctation with tumeur f fon, 1 of great path ic signif The
two other specles—H micrestsma  (Schneider 1866) Ransom 1911 and K
wmices (Carter 1861) D ang, 1861 Invade the gmstric mocom in varylng

worms lying freo in the lumen or on the mucoal rurf.m,mwﬂ
clally or gnbedded with caplous mucusarou d them Al these three
had carller been reported  in asine host from  thu Department (Ryi and
Srrvastava, 1958)

The gastric mucosa {n theso nfestatlonn  encountered dmhamu,
work fom twentyeight donkeys autopned, revealed promigene tron
nsteltls, Scrapings y 1ded wormssbo b tr chostrongylid gng ledoy of
tumours of Hf wigastems ranging from mmchd,.mm,m‘&e“":ﬂ
diameicr Were oberved In seven of these caes and the gy oy -1 cher
upto throe In number wer n tced onco whlle fwo gy 1 0 Eloury,
In two cases. IO ortareye

The pheces of the kenoncd th ue rm“"ﬂym,
ded mseful data oa the d tribution at diffen t deptig B(u}nd
harboured stages of thoee p rasites, Um.D, iy the Con P
mucomae musculans. Tn oae case bowever kdy .
side apparently afler succemlul penetratiog fn\h: way etoa g,
stage has been Identifled & o mﬂ;?d‘h“ o T ol This
changes, in relation (o gatr ts 10 n% N S
briefly described below o ey ot
' Oy ATicrnyy 1oTatiroy ar
T axd e donke
Five of the twenheight 5
met in the thitteen poalet alie cnm‘_l-,{d md d gy i -
part of the Thr smbml 4 1 Pl e = T pern.
o
3 T
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this infection wero obterved as rlngavorm like areas of varying aizes. Only
one of the posltive cnses showed irregularly circumscribed patches with well
marked ralsed boundaries i the charactenstic ring worm like appearance
(Fig 1) Thex levont messared 1§ cms in dismeter while Ral (1939) obser

ved smaller areas w th 2 7 mm. dlameter  The mucous membrane was greatly
thickened In the form of folds and plagues which denoted congestion  Over
these plaques a thick layer of mucold exodate ylelded numerows specimens
of T ard a large number belng present at the periphery of the lemon.
Another typ of leslon, mastly met with comslated in the form of plaques also
of varying sizes but without any ring worm like sppearance. Hero also tho
mucosa was greatly thickened and congested in the form of pin polnt ulcers
with the surface thickly covered with coplous mucuy.

Tn the series of the stained sections of theso two categorles of lenons the
extent and nature of the pathological changes were ancssod.  In these sections
2 large number of male and female worms were cut at vanous depths of the
gastric coat with the antenor ends In some lying embedded deep In the
muensa (Fig. 2) with the posterior reglons of the body and the eggs occurring
mostly superficially (Figx. 3t06) In one cae, however cven the muscularls
mucaae was approached

In addition to a compleucus degree of ercsion and attendant sloughing
of the mucosa the epithelium was hypcr-pl-nia Hypernecretion of mucus by
the glandul helium and a pr tion of the epithelisl celly
were alsy rew:nlcd. The connecti ¢ tisus of the lamina pmprla, situated
bets een the glands exhibited a moderate degree of mononuclear Infiltration
and at places a fewe of the cotinophlls were recognisable (Fig 7) Balde,
focal areas of heavy lymphocyti nfiltration 1n the lamina prop-{a were alio
resenled such foci appearing ke Iymphoid follicles (Fig 8) The surface
epithelium in some cases, vas croded to & degree that the pastrlc glands had
become expated  Cellular debr s and necrotic moterinl was accumulated oo
the urface as d phtheriiic type of membrane visil o only In & few sections on
account of its ea ¥ deta hment dunng sectioning A hypertrophy and increa
sed alveolisation of the gastric glands were al o revealed with the Iumen of the
glinds showing some eorlnoplulic exudate.  Few of the gatric glands appeared
romewhat b pertrophic and hyperplastic with the result that In tead of & single
Layer of bin ng epithel um the appeared to be lined by many layers which
had hangrd the: normal feat tes. These histopatholozical changes agreed
essentially to the patl olog cal picture described 1n T exer Infections in horses
(natural aod experimental) by Leland £ &f (19G1) excepting for the fact that
the pin-point ¢ v of alcification mentloned by these authors were not seen
in the mucoe the eminophils we € also not many and the oscaslonal peesence
of alveolar ca 1trs bierved in experimentil ca e+ were not revealod. In
addition hyperacrmi too was not ¢ dent,

One worm, | 07 on the outer su face of tl e musculiris mucorae was
cut inside a small nndule (Fig 1) hich in sections, of owed a heavy infiltra
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tlon of hmphocytes and a mumber of connophils  Fibrohlasts weze alto seen
In this shustion  Thiv Invasion has resulted from a male tnchostrongylid. The
submoeosa, muscular cout and the serous layer sl appoared almost normal

except for 2 moderate degrec of éoogestion in the blood vesscls of the
submucota.

Habrexema spp _

All the three species of Hek were d m great bers 10
the cases available In the present survey Tho pathological pleture m infec
tioms, co-existing with 7 «xe could better be oxcwed alone 1n & hatopatho-
logacal study of the lenons hatbouring the worms.  Howover m cases of Infec
tions, purely fram Habrasoms spp. the serlal sections indicated cloarly the nature
and extent of the damage done. Gromly leslons comsisted of a moderate
thickening of the gastric mucosa with many diffine white plaques and a
thick Layer of whithh vicld mucopumlent mucold exudate covering 1t.  Thu
was in rapect of both the speaies H wubrestonz and H muscae To H wegas
tewt tamours of 1/2 fnch to 53 nches in dameter few s omms were obwerved
through thelr oporungy, while the latter itsell was revealng some pus.
Congestion was apparently absent wn these lenom

Two serles of theaerially cut stamed secoons of the lenony amoclated with
H nicatims snd H mascee showed a chroaic catarrhal ¢y pe of inflamnatoo.
The worms  generally lylng <wperfidally on the surface of the mueon
membrane had In some reached nem ly to ths middle region of the mucosa
{Fig 10) A thick ccat of mucm with the epithelial cells necrosed and
desquamated was vaible on the surface  The gastric glands were hypertrophic
and hyperplastic. Asm ewult of hypersecrotion of the mucus  the lymen of
tho affected glands contaned an eostnophilic mass.  In the lamina propris a
generahised type of Infiliraton with lymphocytes and eoslnophils was revealed
and at few places lynsphocytic aggregation was observed In the form of a
Tymphold follicle. The blood veneh in the mucous membrane were only
moderately coagested but th mucnlans mucomae subumucosa muscular coats
and the serosal layer wero all perfectly normal

Rruanxcs

T axd nfettations of hortca had beon repasterl by Baker (1933} Gordon
(1933) Owmspring (1934) Brltton (1933) Chrlitensen (1013) and Leland of of
(1961) The nature of the gaatric lealon the anaemla and debillty produced
in comsequence and the over-all pat! logieal changes due to t! b spceles ara
all avalsble In theso papert Tle murvey o far undertaken locally o
catalline and asine hosts, ha rvevealed that ths paraiite b of widespeead
occurrence in donkey Thh type of Incldencr may alio o car in other Teg ons
of the country as well. A heary Infeatation In poofrs may comparatively prove
more patl.ogenic leading to & greater degree of attendant disorders [y gyt of
jts tranfeenie t ou d mestl  cominants which slare the sam rensing

areumay in infested pastuies, be & source of grrater trouble In view of (f 4
findmgy of Gibson (1934}
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