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Lti-TA'''ilctill9ti • 

Of the four principAlleethods ofinsert control*  
nal,ely*  ta mechanical* th ,,  phisical*  the chewical an0 the 
bioIoL3c111*  the lasitc, named uethoci popularly known ea) tha 

Oiological control o insect pests orsometimes ocribed 

no the biologicel 4asio Of Insect control haa attrected 

much attantiou within recent years. As Vunro (1l) 

Observes* " in tbv twilit the reasons for this are the attOtt- 

ishinz successes of the lots 	,uir in his i',11101siian work 

and the •stron,: ow4,vionshii- of perseitas ea controllini 

bY r.YiilYard iu ,ustralisit Th 	t8iaishment At 

lom Aoyal 

 

or the 'Airasite ,tetinn of the Imrerini 

tuts of ,',ntoioloi,Li he,* mode contra Of texious insects by 

parasites at specie', interest to tne ,44pirel  en0 th remar4. 

able results rev:Intl' obtak4ed 4y %emirs* 

and laylor in tt“it contra *f the La !ft* both in :Aji bj the 

achinid parasite 	 Ralsgla hz3ve Atrther ad,JeJ,  to 

the popularity of this AI:etno(i". 	itueth earlier and e, more 

spisctasolcctr triumph than the i-aweiian introductions*  a 

critical eury of which tee been published by is t 

*as Ve introduction in lat9 of the ,:;occinellid beetle 

stivatzata (Ails') from :4114trslia into ,;:alifornis 

to suWugate the fluted Or cottony cushion scale 'sccrift 

4;ia1gbiga meet. ('Lecidentally introduced into '.;Alifornis 



from .ustralia or to 	througki imported ;,,aa to and 

bamft or vp roatmthinit influence of its natural onomies 

thnt ik.e.0, the i sot per cheek in it* Saliva ha4itAt, the 

ecAle oultipli ,d with such slarmin6  rapidity th:At it threat. 

the oron6e am.'; "Almon 6rovee of that trAte with extinct. 

ions 	• t.oebolo of the 4nited -tottee . epartment of ,,dricul. 

tura wes strA t 	rth4 out if loestole any natu. 

a.nt,v,ff or 'WO past iN its native hoa=e, ,s haw 	(3.4,10) 

43.1.0 it " t;4f' results of _0,b01ø& work 3;44; n•ow NnOwa every 

where 	.no ator,y 	Ofte0M6 A cAlisaic in 41,1/04 wtozolot4 

Awl 4'orticu3.ture. The /wall lad,y.bird !otrotle 	 

was iraroductc! an.1 the ocoi Uid silently but 

triecttv ly Urout *out *well aa appreciable reJuctkla of 

ult pest that it %gag .0 	iI8'01's 	inenaces 

ZwaAja thaws masa/ mticces created s voiue in 

parasite control, yet therm are otomr reatoos am well why 

the biolojcal olsio of thsect control hns cliattn reco.znialid 

4i" catonolista ali over 'VP world Iv% an imi4rtant weapon 

at uo 4/spots' er 	econozIc eatowolo4et• tobunic441 

end cimAicel control ouch as spreyine, fuit;ation etc4,, ,u'e 

tither u.neuitnEAe in certain localitie or %re4ot.5-ziwNyS 

an economic proyosition• Uortover they A41/0 ,00 	reated 

year after ;year, :urther as IhoiVenn ().O) oboorms " 

do not brini; 

 

the poixilati-i lev1 of tie pest low enough 

to drevent a recurrsoce o even an in rettlet 	ce t the 



followini year' In Certain parts of the world the ot 

arseuic now used darlui the ordinary treatment soinat the 

odling Uoth in apples, is so ,artat that the arsetlical resi-

due on the fruit st e tiaio that it is zathered is ‘ianer-

away large peg  has to be removeU Li ppecial proco SOS: There 

is some reason to suppose that thu arsenical compounds w,Ild 

down into the soil may, a(tar a certain lenth of time, prove 

4k 	inJux-tous to v64;etetfienf. Vurthormors, ia $01u4 C;ABrua at least, 

there ia definite evithuce that certain species ot injarioue 

iosects axe becomin,,, Uvulas to some oi the poisonous subst-

ances ordinarily used, such a hydrocyanic 4114i4 6sna and lime 

tiulpur wash.," Mena arc also technicai ottaculties such as 

tkJe evallaOility at te required time sail piece a teem of 

persoz.lael trained 1G t,e =tenet/ Sau practice of asin lethal 

insectit4600. In caltes 114e these the 4.4ologicrAl wethod 

40 	control oft:ersa very proafisin and econowicalthod of attack. 

lut the introductio:o sat: estauliancient of i.;aviaite4 
onge 

ilioLd(cuuttv nlQanotner t 	tero 

remares it Aist in fact 40 adAttoa that sows o.. tc4o 4141rly 

eaccseass 

 

ix iAimait4 ifttrodaction were lartiely fort/aitoast  

an u so realise toda,i that 	ciiance$ or successful ilztro-

ction mre 41ot always ood, but that on the contrary failures 

autt be irequent"a In4 4 in many countries fAlurea have 

Liesu more frequent then success,* enJ tiAsue failur418 find 



4114C.0444 Love Litton diepaesionatel ditleusa d oodAtry iJ 

countr7.  by bovard (Iwa0). The liz!itettlna of' W44104407;1 

control In foreot entomology have 	1iacusae-3 ty u.nr' 

(1g31), wh 	ves 4 	IlluetreAloh of the 

3jiy of the Lao of i-:,-ar4411114 to coLtrol title 'wood weep of the 

t4,411i Aricidae. Alen* tedluree an4 liaAtatione have only 

borvefd vo moOkleise the feeplexity of -,,,araeite introductions 

• and vomiters frOm different couAtries in the worIU 4411411 sod. 

imiJort^ot contsibutOne to tho &Verso **poets of varnottlt 

otudi ouch g$ aciapthbility to 40,0 Onvironper,tal conUti,-/ca, 

hoot $oloction, atticit o  dispersal, auper-tt.arneitlem, 
er-ctin. 

z•Lu ti 	ai ti I  b' ør itra$1 	aad roirfErs—ol -4..zalvitlete-way 
etc. hi is, 4owever, a 4ap in otArimlwledo 	An mepeA 
of oupor.p4rositiam that c:4-4 	ievationeiA re. 

coo*. when the not is edper.otrosititsed, I.e., when the 

40 

	

	ftg111,4itt lAraaite Ilya wore than ono egg ill the host only one 
aucEzenafullit completes it! 4evolopmoht end ever4tually emergee 
as an adult. The dent of the vemainiuki prolphy vitally 

affoctg tt rate,  of rwi,,roduction of the purucite cludy 
conaidorably reOuce the i.41rusito popaation it the areni of 

itz activity• 	onuse,,  of d.;;I:b o f The Nato profehy 

aestvoe thoroforo proportioLAte itzportanoa• 	princloI 

r00060,0 hovo been a6vanso. to o4klain taa Gou8e of death of 

the remoisinii prlievy trwt tie mOtior p4xsoito condftnna to 



death Wroucic fta error of her trtthct• Mese ay U) wawa. 

n• ical, (ii) 	(biectioaioal). In the l'iret core 

;:,,eohenica11  tie i;:vdividuals die ae a ramilt or iajury 
etod by the larva th,,,A atohlip out firet• dWu 	ith U22) 
resorde findia upto five piRadig larvae of the ,,haleid 
44xiamitiolitii ia ea Izojividual hoot but not iA A 
ein4e instance out or t4e man"' hundretle of 1..oJats tn6t he 

AO 	examined and kApt under oLreervation ,1,14 morn th= 

lu-au 	ezesA. o observeo tho7, the inlividual A,ost 

644v41ced in ila (eV*1oiAat 40.1na AlmendancyJVtito cow:re. 
ros, oitlier by deverini the haat or oy ronderin,„ it uatouit- 

ubl 

	

	4,:lo,,iree of f 4. in Alyerryouy isplia.9401141t1,0 

ot4114;Ator;/ and in nion lnAt4A0*01 savoral individuals 

444Q.Qessfu1ly rr:og, o 	hoot. ,12t .vet here nome- 

oA14 on*,,  iwilkvit1;;a1 ourvivea in the mrtal ooatt thzt,t 

I 
	

+e1400 Ort*Fleii too 	 has vtuaied 

i,olyierdony 1A Arms112,41,14 44241Ata 	stAtaa 'that in 

the normal pre***o-A: feeding %ha frtil; larva tb4t eckitrgao 

;2'4racite 	 dies with it madiblesi 	os'1,4rton Feld 

illerd (418) hu.ve ,ibserved the oxlva phonoihcna while studyir,_ 

the interactions of %he fr41044 parasites in f;,awaii, thou!; 

her* 14 	(441" 	toes, to if *rent 

41.01 

 

' 

 

   

   

* .,uper-parlittittem and multi.poraeitiem esr* ones umed rAs 
oynonywe•Th1.aspect i ,IiiiicueSO4 In datait wlion 
1'5414  atiVir*P4rasitit in affilialia IVIRMAPIVI4* 



the raeoaids 	tpop. 	nd .2.,pluel hunille 6i1ve, 

mItoctit the cope frult.fly,the 
	

AAr al okis emoroas ss toe 

victor* 	newly ha:Wiled ijkagbana larva inaiets mortal 

wotAmilti. on 49adjAta uith its lon curved eioxlelihe asadtbles. 

'iclatuucee ea, 	muItipliod 	ouffico it to s, y tt.et there 

ole4r expedmental evidence to eAplain the cause ol death 

of all the prootany excevt one when it is broue„t A,bout by 

40 	7Aalstotion or infliction et v.?:ortal ir4jary by tile surviviNT 

lurva* 

441 WIAAw cos 	oeever, there to 	wet 

ocever 

	

	any ib.;ury caused t %tit? :Larva that ;,atchee out 

t1.44 othor lervae almAy d uot develop an0. growl, It 

10 goner-611y euppe,,..d %het this SUporessio42 o 	rowlh it 

'3evoloi ent ere brought about by chemics1 or pbystologioal 

inLibttione There le, however, Vdfi little experligental 

40 	evi4ence to confirm this view neld by tcany worker* on para.. 

aitee, Thus Dithill W.2) in atudiiini the 'Lohneo.ontd 

AVAuttig  aod the Teohintd ,A4nostia,  vpretites of the ' 

wsb.wom LADDADAgia slam observes %het the late attaexink; 

paraelte auacazbe fraw chemical ofe physiologioAl inhibition 

tAdOcucos 	oxpertnental evid,-hoo to ouport thi VieW. 

penter (1) has i',rove:t 	hietoloic5(1 evidnee that in 

Aphiliinzte wiAou only tale adult perpoite 4M101006 fro A si, _61s1 

perooitteed -4oat-1, the deAt4; of Ue re..einin6  larvae 10 due to 



r 

a prose's of bioebiskieel tra bition* $peisess(3026) has 

aivanced no other evidene t ppport this view. he oertainlj 

has not indicated any single stows of the host nr an;i' i-aedium 

in whicti this Leltibitory factor would not sot. 	aspect 

of the problem of sup*r.parssitism h;As been studied critically 

in the court of these inveati6ations. The :op in our 4nowldi, 

of the .pole of nutrition in poasites is wider &tin,. l'here is 

41 	little 4outA thst the ase of wnaiter and preAlUfra is LAocom. 

in a well eatoblishe4 awthod of insect control so:d Ivhen tnis 

i eo, every nepect g.:if the stud' of parasite behaviour should 

take 8n qconce., ic snci biolokAosl importAnce proportionately and 

not the losetimportant of thee' *UAW* is the roi* of nutri-

tion. if ra$1101, Miut :loaessealds feed on the extm-floruI 

noctsries of Aebelliferous flow%re 	rW4 	t4it 

nectar of other tø wevc as oell.Th ie 41,w) true of 

41 	otter wasps Lleloring to V,o ordr , imerciwters, 

pressnce or absence of tee 'olosso48 CaR 80mOtIOS (ietur* 

41.00 io4tether parAatte cab co,uc,;:eserkallyy introduced 

in a locality or note Awe ,oloott (liJ3W) Oblerres that 

the successful introduction And estaaishment into uerto 

iso from ,i3rezi1 of a lare 	 jr eProbeiv,ftno,  ,:.4tusoure, 

which is parasitic in it* larval *tugs on the wae.cricket 

vicinu4  cwauer depend 041 'WO oreaence 



-4a 

- 	rt0 .140 0 l3u tw0 *Ii4 04414 atitzgutiiii 	 Ana 

alaziatue tow who** fictwere tho wt4,01).4 -tratAA?: 1*,r,i1r 

late r* 	91.1 tile wood a *iv 	flower thoi 	RiAti 4:$.001 
Wa-S 

it) tiumbaro tutc,1 eventuAlly poritth. 	trrt 	rsiedia.„: 	tihe 

ea UV Yi'v4 Oil 1. uottitaki LA414 suore 4101U TA Ott OM. Ufa es)rttlo... 

pit inoreatzei lortgovite anythinel to de uith its poser 
laver 

to lov 	, -$Fde -044-or nuttLor of e44:8,1• -1,f t4 

• 

s 

lettfiXt4 t 	401 itkportant factor That iimoull;.i.;ovort... tie 

suoceoafta i1r C tion *ad estI011etmorkt of 4 parasite in a 

locality, 	is ale:, .,rouri that ttotny 1:Iistelowtorous :„,arauttaill 

oi 14*r4li.;.;,bril.oluao$  oftoosiitiste end :41oralearasnitthe irems41 

r341, T,441,4 igooci of vrAil ogii And it is viittU QM% ?retain fond 

of' tilts/ i44,11,1 10 ristestoostry tot tUO sat)ration ot the eii,is• 

There 	tio*evers  very 	Clip•rig,ertsil evi,43,41-co to prow* 

thi4 in tha caoe 	,iierft‘itsec. It Vire lat 44:tliftilay 60 it 

• eat IA 	glotara out wilettuar this riter+onous for4)4 ooald be 

statAititateei t?0,1 orrlitlfts7 protein. mot as teri:Lik t  %Ant...jute., 

yeast $14 * 	e4e0 	thia 	,;rttatii thuilitate the 

lAhorstlary Isult,tipi.tesittotOil t 	parafiltos• Ihe eubjactit or 

the Zxhiswit 	isdAt 4,aritielt** 	be tit3owsay.d at 

tutor st&tiet  butit way te, t o*,,ateti 	passin4 thst Showledoi 

Uo role 

 

* 	tritto thi,,atrao.tvire should be ris,,,,,Ar4oti 

fk stuooesetul intreductimal  orkazIflieltWtt 

t 	os reatt tots It oun count ri 	 frte 



parte of6 e 
at, 

found gd-tavfttetro 

ono 	e4f tto country where tei are abundant to otbsAt 

try *Ion 'Le; ere 11CiAlra. r are 6ot 

(160'0 
cena  .1* * pamgits t ecoriogtic 

i!qJortanCe ao it i,are4ities 	larvho of the L-eaterraneJ4z 

flour moth Ataktrth  iamkalitUa which is a asrioue post f 

4tycciaily In 111114411 0111C, phi* k4rite 4640 chosen 

40 	for thei;,,ragQ-nt studios ttf thhibition in supg-...i.:t.ktgaitiga 

and of odulir niAtrItIon, 	foounity. 3,};o obj 

or %Lose stuoles wore tlArtler to ;:rovide An expedental 

c,er)44 for e?:1crt undogivtaxdi$,d  of %tot :factor o till-at:Aeon 

aval :A' the role 1.1' UtX'iUo4 inpro1oa..,.1.44,,i the langevi -t4 

`r 44 rod kl-IA ,,riablite and vag col.reistion, U. 	Via* exaf:ta 
jecAmPIA.  

tiKeer tnie 	atioi f UtIatiO -the 

•+-4e-y or the adult tea ot puvot9tta 

• *ojnowilaeakij  41.6 rigger (3.i.i27.'...44) ory g That when super.. 

psradtism occurs in ifloAlUmg ip)neqceu  the death of tte 

a4per.paraisitiowd individuals oulk, 	oue io 'Ius to 

ersiool thjur4i ina10.44 kj the survinn4 larva on the rat. 

It has rAton Qleorly vrove4 in thv eouroo of these inveetioxt. 

lono that %hie derith i causso not 4 in injury in aetual 

tArkkieata but as a result oi" an i,w4:eitory factor produced 

by this u Vtfln. 1vA. 	Aholad (1Vjiip) etu4ig4 the number of 

p. 	• Mat Nvos 	b 	els, 4 t3ancsqeuii.  4i ferin6 



lemeritis canescens  (gray.) 



ii 

the patasite with hors' solutnui• )11s findi 4 was that the 

total atisobsx•f 	that- s ;.,r,utt.teed ' was 11/0 siVreoi. 

sta4 arfieted b ieoull• .114er exilkrimortel eenditiorls 

apperilals auo4r.parecitlsee ite ho,7t And t.loa.2,1. 	TAAtoo 

that thiJ atApar.4,aruAil.amj Ot. 	OaCata:KaA t nature 

where Ite ;Acik$it hhts utilrdtrieted sphere of .aovssent 

h 	liet o:ai the nunler of' it parsaitta that amermsd 

ond not the ber of 45a aotaAili laid 	tht parasites 

Lt t pritaMt itadlos this Ativollet of the iirotle4h 	been 

,iv n 4.reaVor eoasiller*tiorl• There is oleo enother aide of 

^446 protolea tout i tv!,,111.1 Important and thet h 

:444; .not;Auclied. .1n the flour mills where _,pitealeu 

tv. 144Act.A  is a seriou,:,  i..4)st and whorls Amis 	4.,4,,Agguat 

le ia frevent visitor ttIo 'arta* If :.11121disido hat fold 

on tne Surface, aaa •!',apprigill has ;A4rfor,,,to ir tho  
04,mt4mial-exaKA774 

41 	zajoriti ue M,Atle tO pArgail1se the 'larvae irk-*i$_absessi 

vt:-11-0444, 1T4 u.A*YZAth 	Oa itA 	Ili ta isportaat 

to :1M out whote: 	* 	es of tont4et with the lioet 
.04 

tth t41.0 woilst_iuou cut 	f pmtAtin tt an, %gay 44fecto 

t,e f-ounl.ty of the pandits. It It gentroll$ Euii tt.,t the 

at exudes from pssimierss Jo/de ba  the *harp ,)ittcaitor 

of vat parttA'.,o offers the pAreatte the necesaeri aitrogeneue 

ef)oef itw 	l.414 the meturetton of the 4180 la 1V-  ovaries, 

4bie 	Vito problem Los becn oritAcAlly stulied• 
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e. ieTg-iiieL and tU;THUD.3. 

aerly in bovember 1937 two lots of about two dozen 

Nemeritie  ,camareans  adults were obtained. from the e;oological 

Laboratory, Camnridge. A.x pairs of copulating moths and 

about one hundred and fifty full grown larvae of leehestiA 

kuhnielle, both reared at laboratory temperature of about 
o. 20 C were obtained froe the iiioloeical field station, elough. 

cultures of both nost and parasite were started. and maintained 

in the constant temperature room attached to the euecley labor-

atory, running at a temperature of 270C. and an average 

relative humidity of 68*. The cultures of the host maintained 

in the constant temperature room were intended for a constant 

and unieterrupted supply of full grown larvae which were 

required in hundreds during the course of these investigations. 

ef the one hundred and fifty full grown larvae received from 

;lough fifty were liberated in a brevet jar on a fold of muslin 

And allowed to pupate to get a fresh stock of moths. The jar 

was covered with muslin gauze and over the eauze a double fold 

of circular filter paper stretched and eecured in position by 

means of India rubber bends. The filter paper was intended 

to prevent any stray %peeerltie parasite from ovipositine 

through the cotton eauze on any larvae that might crawl on it. 

eoreover the filter paper kept the inside of the jar dry. The 

maainine one hundred larvae were divided into four lots 
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of twenty-five and each lot a liberated into a small cylin-

drical specimen jar 4" in height and 3.25" in diameter, cont-

aining a Rtall fold of 22 square muslin. Vig.10). Into the 

jar was also released an adult Eekeritis parasite. The mouth 

of the jar was covered with muslin gauze and double fold of 

filter paper just as in the case of the jar for breeding moths, 
only in this case the paper fold prevented any stray 'icro- 

:oraeco  Apt* tgp 	which is also known to parasitise :aphegitia 

larvae, from ovipositin on any larvae that, might crawl inside 

the muslin. The small aquare fold of gauze inside the jar 

served the double purose of enablin. the larvae and the 

paraaite t) crawl and walk on it. observations further showed 

that the pprasite was ale to oviposit more easily wslkin, on 

the muslin than was the case in a jar without the muslin, where 

it hal to walk on the smooti, side of the Jess jart  -othele the 
larvae always crawled 	u when liberated inside the jar. Thus 

a beginnire voaS made for ensurin6 a small stock of the host 

and parasite for L eueral breeding described below. 

reedin 9f _a  

The technique employed_ and described by iansbridge 

(1933) for the breedin of Le moth in. large numbers at the  

iiological field station, :-.11ough., was adopted. zAlveral 

modifications were found to be necessary and these as later 

experience showed, proved extremely useful. instead of tins 
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with lids used by ansbridge (1933) to contain tie cultures, 

orevet jars about ten inches in height and six inches in 

diameter were used. The constricted neck of the jar was about 

one inch high arid four inches in diameter. , ith the glass 

jars it vas possible to watch the progress of the culture 

without opening their mouth and more important still to watch 

the mating of the moths. The latter observation is important 

because, as Mansbridge (1933) and Norris (1932) have shown, 

great care has to be taken in the selection of moths when 

pekint; up the culture, for on1;;,  those clothe that have copulated 

for three to four hours are properly mated and will lay the 

normal Lumber of nrtiliscd eggs. The moths that copulate 

but break away in a short ttie have malformed genrtalia and 

have therefore to be rejected. Forris (1932) has further 

shown that unsuccessful pairing occurred with significant 

I/ 	frequency in cultures reared at 27°C. and at higher temperat-

ures. In the constant temperatare room it tiiok only from six 

to seven weeks for _,phestj.a kuhnigllp to complete its life-

cycle, and full fed larvae were available at the and of about 

five weeks. In the laboratory where the mean temperature 

fluctuated 'between 16°C. and 23°C. thirteen to fifteen weeks 

were necessary for the completion of the life-cycle and fully 

fed larvae were available only at about the end of the eleventh 

week. As during the course of these investigations many 



hundreds of full drown larvae were required at fairly frequent 

intervals, and as the maintenance of all the culturee at the 

laeoratory temperature would involve the use of a very large 

number of jars two dietinct cultures VierG maintained, one in 

the constant teraperature room and the ether in the laboratory-

in the proportion of six to one per 'week. only the full grown 

larvae were used frorl the cultures in the former and moths that 

p 	had ifiRted for the normal leneth of time from the latter for 
the cultures of the former. 

ben a aiAtall etock ofeneetia moths was ren.red from 

the fell erown larvae received from eloueh, the maintenance 

of the culture oe the host was reduced to a weekly routine 

which ha easential details was as follows:- 

even ekiitures were Lade up every week-end. ef these 

gix were transferred to the constant teeeerature room and the 

10 

 

remaining pee was kelet in the laeoratory. The jars used to 

eontain the cultures 'were thorouenie cleaned in water and 

cried and thee e'eerilieed in a ilot oven of 70°C. for about 15 

t1.-; 20 einutee, ie order to eliminate the introduction into 

cultures of i:uni or bacteria. Undreased wholemeal. wheat flour 

was used. as rood. The floe:, Was always sterilieee for neout 

two hours in a oven of about 70°C. in °neer to avoid the risk 

of coutemination of the culture ey beetles, mites or edes and 
larvae of unrelated .moths. ..•,bout 1600 gree of flour was used 

for each culture• ieoths in copulation were collected in 



specimen tubes and after keeping them under ooservation for 

three to four hours by which time they broke apart the female 

was transZerred into the ear conteinine  tne flour. The mouth 

the jar way covered with mualin gauze and a double fold 

of filter paper. en Lee filter paper the date on which the 

culture wae made up was entered in pencil, in the laboratory 

kki well as in tie.: cen.e'eazet teleperature room a certain number 

• of mielute mites were observed. in order to obviate the danger 

or these mites ottine  into the cultures and destroying the 

eg6s a complete ring of rease bending was e,pplied round the 

middle of the jars. On an average 250.275 full grown larvae 

were obtained from each culture. 

iqsae,;tin,.: of 4 arnAl.T.D. 
I the consent Vanperature room EleleriUe canescene 

took 20.21 days to complete it life cycle. our cultures 

41 	were oe0e up every week, two duelee the middle of the week, 

i.e. on dednesdays, the remainin two tweerds the week.ehd, 

i.e. on eaturdays. As has Been stated once before small 

cylindrical speeimen jars 4" in height and .25" in diameter 

eere used as containers for the culture. into each of the 

jars twenty-five full grown host larvae were liberated and a 

freshly emerged, parasite was also released amongst them. A 

small fold of muslin, 2e" square, was introduced into the 

jar. Uuservations showed that tnia piece of euelin to be 
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very useful for movements of both host and parasites as other-

wise the larvae crawled on the smooth sides of the jer and 

the parasite in trying to follow the quick movin larvae to 
oviposit, often failed to secure a firm hold on them and fell 

down exhausted. The fold of muslin enabled the larvae to 

crawl upon it and the parasite to walk on and manoeuvre to get 

a firm hold of the larva before ovipositing. The mouth of the 

jar was covered with muslin gauze and. a double fold of filter 

paper secured in position by means of India rubber bands. cm 

the paper the date on which the culture was made was entered.. 

In the constant teNperature room the first parasite emerged 

on the 20th day.  after oviposition and others continued. to 

erfer&e till tee 2nd day. Thus the maeth6.  up of two cultures 

at the close of ever third day ensured a fair supply of live 

newly emerged parasites, which might be required at any moment 

rn 	

to repeat an experiment on oviposition or super-parasitism to 

clear some particular point. In aAitioe to the four small 

cultures mentioned above two cultures on a much larger scale 

were made up every week, one on . ednesday and the other on 

titurday. In this case jam jars 11" in height and 4" in 

dialleter were us - da Two hundred larvae were used for each 

culture, and two parasites were relea2ed in each jar. A split 

raisin was pinned to a cork and placed at the bottom of the 

jar for the paraaites to feed on. The laree number of parasites 

that emerged from these cultures were used for finding out 



the longevity of the pa 	tee on the various kinds of sugars 
and sugar and protein solutions used. unit of 25 parasites 
was always used for each inc of sugar or sugar end protein. 

It may be nientiorled here that though the first 
parasite emerged on the 20th day after oviposition and the 
emergence continued till the ',2:.11d or 23rd day the vast 
majority of them emerged on the 21st day. Lo separate reg- 

S 
	isters showin: respectively the days on which the cultures 

of the host and the para,3ite viers b.,ade up were maintained 
throughout the coural of these investi,zations. As the period 
of life cycle of ooth the host and tn: parwAte we:e known 

it was alway's possible to plan expertyants ueforehand. 

 

* 

 

J.:;j4-teptiLi kuianiella,  commonly known as theeditarra-
nean flour moth, belongs to the fainily Phycitidae of the 
sub-order heteronoura or the order Lepidopte.rot it is a 
serious pest in flour mills and has axl almost worldwide 
distribution. Richards and Thompson (1932) in a contribution 
to the study of the genera -';;Dhestig  state " that the present 
day iistributiori or iohestiA  iihybailjtjaik is almost ,orldwide 
though with certain notable exceptions. it is not found in 
the Zar cast nor in i,frica south of 1tlas mountains, except 
as a local introduction in Cape Town and ,,ast A.frica. 



" The country of ori4n of this pest i6 very uncertain 

and various sugFsestions have been put forward. The actual 

facts are few and partly not well estaulishe.l. There is no 

absolutely certain recox of Ue irioUi prior to -eller's 

description in 1879. [et in a few years it had become a 

post throughout the greater part of ,urope and within 20 

years it was giving trouble in many districts of north :merica' 

artiy because of its wide distribution and also because of 

ito great economic imilortance the cloth has been the subject 

of stuay by various womers throughout the range of its dist-

ribution. Burkhardt (1919), Ease (1024)7  Canaura (1926) and 

Voukassovitch (1)29) studied the biology of the itoth under 

natural conditions. Brindley (1930) and Von uierke t1932), 

Payne (1933) and Ah1ad (1936) studied some aspects of the 

biology of the moth under controlled conditions of temperature 

41 	zaul humidity. ilorris (1932), 1933 and 1934) made important 

contributions on factors affecting  fecundity. 

Aepelltip  caneecept  belongs to the sub-family 

CThionics0 of the family Ichneumon/doe of the order liymenop-

tera. The earliest host record of p. 9onepcepp  is by 

(.hittonden (14)97), ho recorded the parasite from o. 41ihniella 

ank k  cautella  -1x. ,..:andura (1929) bred it from 	 

intspbunctell iubn.  Achmond (1925) also records Alllerla 
olellone114  L. as its host. in the Euxley laboratory the 

parasites were easily bred from Plodig  interlIgActella and a 



few specimens were bred with difficulty from the wax-moth larvae 

aileri mpllone114.  Its chief host, however, is ,;;46-Iginiellg. 

, 	has been recorded from oingland, nolland, 

,lermany, Aussie, ,-;couth ourope, north ofrica, 	ia Linor, 

tJapan, jandwich Islands, plistralia and orth Anerica. 

M•omeloepa  is an endo-perasite of ,,01c4hniella and is  

therefor* an insect of great econoio importance. Like its 

40 	chief host  kphpiella, the parasite has also been toe subject 

of study in all the countries of it . distribution. hmad t1936), 

3eling (.1.2), Daviault t1430), 12,ismond I 1i-)29) and No nowskaja. 

.rieger Ei927) hove all studied the biology of the parasite 
under natural and controlled conditions. Thorpe and 4ones 

(1932) and Thorpe (138) have made very valuable contributions 
on the olfactory conditionin and the nature of the condition-
ing process in ;;.oaneecang and their relation to the problem 

41 	of host selection. L.ruger (1921) and 'i;ojnowskaja- t.rioger 
t1:327-192W have studied the anatomy of the adult pa its 
though not in great detail. 

z"- Pra-claitgoti PhaiT0P- 

ij.ounevoegs breeds partenomPetically and only 
femalec are produced. "During the course of these investigat- 
one st'verel ttusan piraeites were reared from ili„-IgaliLe 

larvae an,,f vat a Ao,le male was ever met with. gales, however, 
have been recorded by Dautert--illimxick (1931), _dolling (1932), 
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4a- 
hase (1P37) and Thorpe 	iiase (1037) alone brouelt-nine 

sexually vigorous males and they mate d freely with the females. 

Ihe normi,,lly mated femaiea, however, produced only females. 

Thorpe(.1039) observe& that thogh the males that he reared 

showed a, slight tendency t .Jolloe the females when they were 

caged together, copulation was never ooserved. The females thus 

kept associated with males produced only normal females. Indeed 

ihorpe (1938) observed a case of intergeneric mating of Anuiltia 

ogyigoota  Qmel. A.th  ieri tis cpnefeepe  but here also the 
.ted fee,alee a. va rise to only normal feale parasites. 

ii..canescenA  is ready to oviposit soon after emergence 

fro the 	great deal of confusion exists re rdin  

the exact pre-oviposition. period and previous workers 

axe nf:,t, quite agreed on glad point. 'ojnowskajae&reger (1227) 

did not ob.Ek4e ovipesition taking place until the econ or 

third. day aftor the ealerence of the parasite nori. the pupa. 

c;asidura tli?aa states cierely Lhat first oviposition takes lace 

a few days after he eihergence. ):3eling (2932) and Ahmad (3236) 

mention that doviposition takes place immediately eXter the 

emergence. in every instiince mentioned above the cnolusion 

arrived at is based only on observations and not on. actual 

experimental evidence. Abe actual time of eoer4enee off the 

para,Ate has not been noted nor the larvae dieseoted open at 

definite intervals to discover whether eggs, if any', have been 

actually laid. i.my  conclusions drawn a$ to the duration of the 
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pre-ovipositinn period where these two necessary and important 

pretausions have not been taken, can therefore be only regard-

ed in the nature of a oiess. Ib find out the exact pm-ovipo 

sition period the followini; experiments :are carried out. in 

the constant temperature room. with an average temperature of 

270C.and 66 relative humidity the pararitas bein to emerge 
from the 19th to 20th day after oviposition. Then the first 

batch of parasites that may were at, sny moment on th 19th 

or 20th day is roe and they. a watc-1 L made in the constant 

temperature room fur a hour or two it is possible to get 

several pera24tes as they emerge froT the pupae. The exact 

tide of eigerLlence of soh individual pare”ite csr, also be 

noted. Ihree oath peiTites were transfered im7ediatel -  they 

emerved to 're 	rate tubes and eah. supplied with three 

fretkh batches eLeh W. five Krolle,z1.:J1  larvae at intervals of 

15 minutes, th 	ceding batch of larvae be'' rexeved. The 

larvae were i;lian dissected to san how many *ggs, if any, had 

been laid durin4 saah period. :he results of tle experiment 

are tabulated in •tlibi.,4 1. 'ills expezient was repeated a 

W39 k later with three hewly saared parasites frnm a Jitferent 

culture to corroeoraU the reaUlts obtained in the previous 

experiment. in. thic experiment each parasite was given only' 

two lots of larvar at ut. interval of 16 minutes, as the 

raulta obtairwd in the firs': sez, es of experienta showed 

that -the , uruaitea 	to ity e.t,s in the second int of 
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larvae and as the object of the experiment is only to iind out 

the pre-ovipoeition period. The reaUlta of this experiment, 

are tabulated in table 11. 
The two experiments described above coolueivelj 

prove 2 
1. eurree the firat 15 minutes after eergence no 

e3 ar3 laid. 

. The parasites begin to lay elegm An 0let Alf an 

hour efter emereenoes 

fix.14 prqafr4k FIG-13 _pi TH.F, svkam 91 ' 	 rL$ 
TUT ME F aitE 

Tn order to find out the effect of feeding on ovipoe-

1.tion it is necessary to know the number of egAs in tele ovaries 

of a newly emerged parasite. if the total number of es in 

the ovaries ie known it is possible to find out what preportion 

of thie total number is laid when the parasite 14 fed. on diff- 

rent kinds or sugars or sueere and proteins. nme k1e36) 

quotee eejnowskajae4rieger that there are 260.4300 eggs in the 

ovaries of a. newly emerged parasite. This statement by hmad 

is, however, not quite accurate. Ault eojnowskajaeLrieger says 

is that sh found 28(.336 developing eggs in the oefeeies of a. 

newly emereed parasite, but she does not say how reany eaeositee 

she diseected before she arrived at the RbOVQ figure. it iP 

also not quite clear what eojnowskajaelerieger means when she 



says that there were g4g-igip ileyelopAewes. If all the eggs 

are in a state of development at the time of emergence we can 

only conclude that the parasite is not ready for oviposition 

soon after its emergence. That this possibly may have been 

her inference is corroborated by her other statements already 

mentioned once before in dig 	the pre-oviposition 

period that the parasite begins to lay esgs only on the second 

411 	
or third day after emergence. it has, however, been conclu-

eivele proved by experiment that eeteuilla beeinz to lay 

egs half an hour after elergence and therefore some of the 

eege in the ovaries atleast are fully-  developed at the time 

of emergence of the parasite. In order to find out the 

exact number of eges in the ovaries be parasites were care-

fulls  dissetted and the eggs vere carefully counted under 

the low power of the microscope. The total number of eggs 

11 	in each of the fifty samples is tabulated in table iii. From 

this table it aan be seen that the minimum total number of 

es counted 1,i the ovaries was 215.* 

X#is was a particularly small specimen and was a little 
/'-more thieTathe normal size. ( A cormal parasite measures appr- 

c,*  

saimately 7.15 mm. in length excluding the ovipositor and 
antenna.) As the number of eggs in its ovaries would be of 
added interest it was dissected. it may be stated here that 
during the course of these investigations thousands of speci-
mens were roared and only two of these diminutive adults 
ere recorded. !along , them. 

jla__Jef 
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TOT 	ER OF EGGS IN THE OVARIES OF PAAWITES 

OF FIFTY aguu. 

Table i. 

Serial 
number of 
parasite 

Q Total number 1 	erial number 0 Total number of 
0 	of eggs 	Q of parasite 	Q 	eggs 
Q 	Q 	Q 0 	0 	k 

1 297 26 297 
2 280 27 298 
3 307 28 316 
4 299 29 320 
5 297 30 296 
6 313 31 301 
7 310 32 312 
8 297 33 215 
9 313 34 313 
10 314 35 317 
11 315 36 297 
12 303 37 294 
13 299 38 298 
14 293 39 294 
15 305 40 306 
16 300 41 298 
17 301 42 292 
18 300 43 295 
19 318 44 312 
20 309 45 309 
21 299 46 296 
22 301 4? 312 
23 297 48 295 
24 295 49 313 
25 315 50 295 

e-- 

* Please foot note on page 2- 5. 

Minimum 215 * 

Minimum 280 

Maximum 320 

Average 303.12 



This number wee, however, obtained in a parasite which was 

exceptionally small in size. excluding this sample the 

e•inimum number of eggs counted in the ovaries was 2b0 and 

the maximum 320. The averaee was 303.12. 

NtTLB 4 OF T,LY \MOM  

At the time of emergence of a parasite from the pupa 

a certate number of eggs in the ovaries are fully developed» 

AO 	The parasetk begins to lay these eggs soon after emergence. 

This number of develeeed eggs is ieportant because the eucce- 

sfUl layin of most of these developed eggs is only dependent 

on a sliettly increased longevity of the parasite which can 

be brought about by feeding. In the constant temperature 

room ( ° 6J r lie) in which all the experiwents were 

carried out teR parasite is able to live only for about two 

daye without 'feeding. -jey extending this period -e÷-1.0nervieky 

for two more days by feeding the parasite an sugar solution 

it could be induced. to lay all the developed eggs. it may. 

be stated here that even if the jarasite is prevented from 

feedine on the Lest earva it is able to lay most of these 

developed egs. Thfi total number of developed eggs in each 

of the 50 samples and their percentage is given in columns 

2 and 3 in table 1V. The minimum number of developed eggs 

was counted in sample flo. 33 and. was 105. As has already 

been mentioned once before this minimum was exceptional as 



it was counted in the smallest specimen which was 	unusually 

small one. The minimum number otherwise in a normal sample 

was 144 and the maximum 164. The average number of developed 

e&es was 150. 

pet134ji. OF 0141-YEANLOPE4) EGGS. 

the tune of emergence of the earseite a certain 

number of es in the ovaries are not hilly developed and the 

successful development of these es and their oviposition are 

dependent on two fattors; one a prolomied leneevity brought 

about by the feedixe of the parasite on some kind of sugar 

vialch :Ceeieritas is able to utilise and. two, that the parasite 

i3 allowed to contact with ;-:Dheselek  caterpillers and allowed 

to feed on the tlood that exudes from punctures made by the 

ovipositor. As will be proved hereafter the nitrogenous food 

provided y the blood i absolutely necessary for the matura-

tion and succeerful oviposition of t lareie number of these 

undeveloped eggs. The number of undeveloped eggs and their 

percentaie in the fifty semples are given in oolumne 4 and 5 

in table 11« the 1144/mum nureer was counted in the aonornal 

samAe .1nd we 110. In norr:tal ciecimens t. minimum number 

was 136 an-I. the eaxiciuel 145. ;he average was 16S. 

proportionThe 	of undeveloped egg is slightly higher 
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than that of the ve1opi 	average percentase of 

6oveloped esbe was 	wile that of undevelopE eas was 

W.E. In seven eamples (213,6,19,43,44 and 46- see table IV) 

the i;roportion of developed e64,s was alihtly higher than 

undeveloped egs. In one sample (42. iable IV) the percent-

i4ve of develoked and undeveloped 4928 was equal. 

Mii.AN. THE STANDAp U1C44 e.ND  

i,LVF=142Pc.D FiC1.3 MID THE PRRagyTAa. 	DU1ICT3D 

The mean, the standoff error and the coeffieien, of 

variction for (1) the tot4,1 111. 	r of e:::A (developed plus 

undeveloped), (2) the numter L:f developed eggs and (3) the 

percentage of developed eg in the ovaries as wlsed an the 

Jissections raad of fifty 	tiver in tables III and Iv 

are tAven in table V. 
'  . 

Total numoer Q 4uin er o dev.) 	of develo- 
of 	el.op;ed ce  

ear 	0303912 ir 	15u -4- c.6E 	± 0.076 
411111...0.0.Mtalrna..0111•111.1.1.0 

.;oefficient of
vrL  

D 2.90 3.19 	1.07 

One of the parasitel 	vexv t:41a1l and. the total 

number or e65e in tLo ovary was significantly lower than in 

the other cases and hence has Lem rejected in the calculation 
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of the mean, the adacd ekror d ti-se coeficient of vari-

ation. it iiaso however, interestipg to note that the 'percent-

FIL,'e of developed et; gs. in this case -al90 was almost the woe, 

i.e., 40 .4 e eIr. ne other cases. The 6341 Of tile total num. 

bet of e0, the ruw,ber of developed and =developed eggs 

and the percentage of uevelei,e 	undevelored 	were 

303, 150, Lb6, and 49. 'h and 50.5 respectively. 

40 

	

	The coe67icieat of variation for the total number 

if e3ge, the number o2 (ivalbed ega and the percentage of 

developed 8-got was verj low. It v.as 10e,out 3 tit) for the total 

number of egt6a 	the ovnry as well as for the number of 

developed 	it wa, however, lower fT)r t%e 7erce.ntage 

of developed ege,:s acid was only about 1 Z. This 	that 

tike amber f 	cri that litive• been_ made for determining 

te lumber of Qeveloped end undevellpe6 egs in Us ovaries 

O 	o 	 1111ii tuite aufficie;A. 

(c.4.1 	It 

A very pornt .aetor fechoing the rate of rep- 

ductin tn ifrUbta 	q si auperparesitie. juperpar- 

asitism haa been defined by Fiske (1910) as n phenomenon 

"where a individual host is attacked Of two or more species 

of primary pareitee rby one species more than once," The 

definition as given a'Jove by zAake clearly embraces two 



distinct phenomena& one c, -nomlmon. *her'individual host 

is simultaneously attacKs6 by tvo or more species of primary 

perglites aal thc othor where the individual host is attacked 

Iv 1 	e species of primary paraeite more theu ouce ilerce 

(H.06) eve the former phase of parsalisrt. the term accidental 

secondard parasitiam. The saale author '10) later designated 

these two phrases as mixed swie=rparasitism, (his erlier 

40 	
accidental secondary par sitiw) and c4hflibal superparn2itlem. 

ith k1916) in sr attempt finally to redefine s*me of the 

ape 	o relationships oetweea the host and th arasite 

limited the us' of the tom 1.1-iriA';rastdsm " to t',-,at form of 

tvmbiosie occu 	, where theke is a werabundance of paraaitas 

of zstaae spuct-s attacking an indf.vidv.al  host insect more 
than once". iv 	restricte,J the use of the tmnn multi. 

parasitism to that on " o Es,"4.i.bios:;8 	the 	me indivi. 

• dual cost insect is infested simultaneously with the young 

of two or roore different species of primary pareAtes". 

i:;aviland (1,a22) usre the terw 'cpiparesitiam' in preference 

to superparasitism, hecausokhe e,)nsic:cr9 that soi4,r!:PraAtiam 

is hyL;rid and is therefore ekyof,ymour tt 	perp,?rasitiam. 

lrlvestri (1932) uees the term Ihyperpares tim' to describe 

this phenoensn though the term is used ir ,7!uite a diffsrent 

sense by entomoloeAsts in'..n6land 	erica. The 2n8aish 

and the -merica n entomolo6iste consider Arith', dorinition 



33 

ilstistactory one ., 	 ue*d in 

the &matt 	4ietlrood ,Jy 

Slesziaki,A saw .vja, parasiUsin4 the ,elitorrancan 

aour .6ioth 	walas/1awei-4set with a phase or i„Ara.,  

eititlai 10 de 	th • A larva of Ateatia 	 

faa,y 	 ainialt.pataalte :o2*e than ance or 

ons ormots Liajtajati soy passaiiiiii lb, saw lam* 	41Wkir • 
bt,  tle aLOV4 wintionod conditions only' ens liar's sucosserallr 

c`o1e 	v1*11 .and ono .odult 	evNatugaly 

werv:is ttax::,. it has been found that all t4e 	ligtet. out 

eU sett in the body cavity or tt..e i4ast• 	Lae, '!_owZimr, 

1)-oen found by ("are..1141 it1oL& 	observ4tio.n that the 

elurvivaI pin,:z; the devent of te sin.4.14 larva end it 

eventual ea* rkience cis an 4t.iu 1 t :t.040 I 2 	t, ,.',utk to c 	tim

• 	

n 

azitr'*1 th 	3, steb.dlarvae Ow rood 	to Me thaliction 

injury in privity*** towbeta but 'to an ir,nibitory factor 

produced by.  the aln4e survivi;v; Irtmos Alper.arnaitiam is 

a Vari cez434,1 occurrenoQ 	par*eitic 	Of 

.na.Lelilaq. and. , 'raconiase (Hysinoptcro )  •and all WS pa, 

Isuocomsfuli oie t 	rAevelIonent and 

Nom 	y asitr rt k *WI te • 	43.4,4„ve.,nrin 	reared 115.80 

	 :11Everort (- rkwonidne) parasites frow: 

trIe larva ;If t 	&r 	tew be rens 	41/1.04141, 

-1g "1444°1  4-itI4Aqin Ytrql#filai L", end jalv, 	Atlah. 



9 r 	to r*Ci from 

brc, r 

Zag  

C 

*4 1,4 *Watt ay *ft gm 

.J1` 	0. 	ivi ual of tz)* 

;141tit 	iyt ui.oph dast 
:VA* *** fal gs"214 

ri4a*#  0/ rt 

	

test 410 	VIib 1,41,46i1OLUtiolers 	ly 	ryony 

a 

Mind 

. 

tow 4 • 

J  

aceordine to 	And Lill 

that portsitift*o. 

dapoilitio four to 

aon4smryopt 

1to *van %km vseods 

ri and a num4 	Ladivt. 

alootao4A. 1 of 

t) ma re 

sa so 

4 p***ei, toe 

zsl a on an 

Most. 

of a/41141kt 	 rtidae 

	

  # 1a Pi a • 	 that 

poli-cia rycr y oc ear* 	Ufa===e 	*SoWt 	h 	phslo 
rea*z.t..„,1 JAN. that b ch trolhAte 	At* in .4:VIithttiti, 

1;s1; who 14. n.9 tudx od polyeabryony 
II • t t,reionid 	rwei to or v., 
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European oorn borer ( leVATailictgi 	i.'144.)  *Ad :L aniel 
(10al -oho hs studieC 	saw* phowomNton t 4,:g22gAzilatat 

AWALA4=14 krseaniane)  %hat oara el tieee the ri en tal trul t 

Lvth irv, • P.Ool$11% maw* 1414404, neve be shown 

tuet QL124 *00 (41" the 	'4etaltionleall,;,,‘• -4pr:,du0e4 in4ivi4uele 

rwdee i,n øi caim exiti only onc,  ektat se4erges fter a 

s 	Lastly in .1irAPIfte where also polyaaboyeny 
(7..epect 	z-....449.*y) 

*veers '-ornhauey•er 	hes sheen that from 

lad 0' the ,)ryinid ;,L411.0004 toWs  into the bo(V of the 

.i4100.11*CitOLA04.11 0.6pp4lala 4J0 pereattle individ4ele are 

preduce0 1Alie-'ryouichllys Lee t ere all, inetanoeg of 

euver.peftelti twhere All ttlt parmAtie lervas wrmally 

ectiptet tAeic devaopmtnt ari eventually CLarge ct adulta 

exoei,t 	ttilt 	 cierFid.tee .jswamjalia 41carkias 
zknd  .1ocRs!..11-AtruR giegyalui elreaV rofer-c; to. 	ut there 

41 	are eaveral lottonoes 	:Amoritdak autalagas pthere '4.%en 

tauir-ormtttier ostxtm, onl'd,  Jr" indivi-dual aacoo$wfully 

coimpls tea to devs,10-pmr,..n t and eventuctli." eserr t 001 arl 

wait* Ihe 	,f'cor4,11(1 	4skith (liazi of ..„tirat 

4-011u4ia  444, boring Into catorpilLeSs of 	aA1242x 

Rvi, of which it is a istr%.i.Nralotit,4 hes already been refe. 

rred to •ono* oeire. Thou* the host Is often Imier...Perotet-

tieed igiti as men‘ ma five pinaldia of Zateasa not more 

* 	11.63.Ki  	eventual1,y islumr.,,,c9 	IA *hat , 



Aka ( 1:44 :X) i diacusseing tqe sainifeetaUone of Slip or...para— 

irv,-ie that "t 	 superameltlatt 

Covet:Ids er 	1,:, t4TAtther Cl1:4  rt* t V; 0 .1.'0V 	 e• 130 S. 	f 'Led 

'kW 6 proacieua* whlab 	anaL,le her to 601et 

hopta far ;ler 7- tfiaprinfi• - re..eap **Men "hat 400 dosociosee 

th 	inatinc'tjr equivalent to s denial If e:,,40 0.-Arvtettwe of 

aupor.poreallism• Thio i iWitalAtnbly nnt In ac=oordkitioe with 

00 di OSA a• ihoy iszttet in V10 rtIpld 111;4 lateirkiltery.,'" .41 

442,ar3jo). pat.iptkr.pisresitis• to 	1We Mita ckacurraince.  1.V.Aer 

orisllit41 Gegteillitn• .14aloWSkatlarioor 

%lid out 14 4:0 firm the tkoir of a airile eaterpli:tar ars1 

,4742i110. 1042) ebitiorved 	pii;,7:4;att4 ltArytto tv,-111 Vtre* parkaiIAt 

6144) 400t, 	III 'Le ao,,xen at, 441,1ste InVeeti4Ationa 

fours  1,1,vol  *ix and eeven 	104.rvue were veri,  ALTmaz,v. 

VII" the body aavity- 	a eix:z44, hevIt antorpillars 

rwor r.:atree 	Vit 	4744 "WA 	AsirT:y4 	found 

thin 	t -otty • Me atterecce of itAL 

;t:;„.tutzitUs ,gammtriAt g 	'47:4ettxtt.i tni not `to a 4,4arlity 

in hoot pw-itialaitious bQ to .1,41 .1,4x).r 	t4)2.1 the .p-uret 

II VIA po.milit4. xttsUti ovid.nco prAdAtie %0 tato oupolu. 

xions 	axpoinatio;- 	tem 	 t **a. 

1.1 )  16 end 1) via 'ail' fir 	fact. To 

;41044%14 lays 	in the preeenet *f -v;e1 hest* 
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V) where peasOtte is 41v0a onli water ter cirtnking 

the pnrilsita la's on aa overawe 17 040 tAurn g the synond 

dey of /Us 	whieh is A140 ite at day-  of lir*. he 

PAra4it 	 1ctn Aao t  

lorvaP.- on 'Ow seosad day* 	1,*‘ paroolto he dean sole to 

, a parazttiesd 3a4;a fro si uniarasitised iadi. 

	

it would hove isid one 	in mhst4 of the 17 or ths 

41 	aoat larvae as *till there wouLa !lave rotmained d host larvae 

unparasitisods litotes(' th* jata show thataott of t  six 

replications tote is eo, ar svorc,ge roar (moss ot swimst.para- 

sitism* -n oviAianti= 	blei (Nos. 10,404 and 16.i 

vhoreV0pai2sitee site foG on gluiest, suctrosof  fructose 

aac maltosot tie phenoswion is setieed In sore mtrikifL 

detail* An ex,7.i4azatioZ1 of the dAt. ri, kaioations in *iota pr 

	

experiaeuts showstnat rt 	the i;sro054.its lays about 

41 

	

	etii,a there arl on *44 svorkie nbout femr eases ct 

roart.1,1tiam. hen the pamrits leis on1),  ae few a,,n ua 6, 

6, 7 or & and *ben ta savi one ot thew* (Joss, th4 answer lf 

host larva* id.ven is Za even then the ovisite super-iet“a. 

sitis4o 

 

to host **ter illus. :LI, is posnibls that 1s para.. 

site itdiserilnaUl after a sertalti stmo in ovi,osin 

r when the pa-Amite heo uhasnioas disVeloo.unvt apto n 

ertain *tee withiA ti* ,Ao;ot body* This, however is t 

01s4lem in itself' we.; cosies under c;ost seLsetiont  which 

does not lie wit:Un tipe acf.pe 	t144 	invest14ationse 



hos sir ady L444 *taloa 	t4orx .on thot *hen 

sup. r=.pr-rositioz. occurs in piewskAVA,1 	 onlj 17-ne 

:1)iarosite is bl* to ;144tro witUia the host :.)sody, 

in the =ritty of tne rotoinin4.; indtviduais* Typi041 

instance* wtore %hit kind of ouper.parasition **cure hirv0 

4e-el 	v-414. Alto ro•  It :a AV' 	nto -Lroen meri tioas eorli 

two tm*ri.aos  viz*, (V ttle .tatlietion of 3njui7 bj VI* 

vornt,itt,  o•: ore and (.;) the inhibili0o or suprre. 

Set= 	esstta 	the root, hot* boon advs. 

nos°. to explain V.* cause of tht 4o44:0• There it flei4e 

exptAripontal svioonoo tnitiiiort of 'Om rtrat thiti.ory •and 

tits 	iA!$ r ftiiinorton sio4 	(U.I.) or the inter. 

1:ct1<ous of tiw 	tfl.jpatretiteO in :it and or - 

kl;:1,1) on VA. ',rotonicl 	8tt4 r tie 	 PrOI' 

have already' 0.4111 rolermt to -L,Alforof. 1,O Lida ovidence moy 

to *4 tho wort of eackard (1.0164 wt40 in exportetint„ 

wjt t ..%D44 Of 4-e1aion fly absentee tot $1 

.s..Wilanie AIWA (tutiruom) , 	 ausaisias ouressi.,  
14 	) P4ild INIAMMILVAI 	r Urinal Ida.) ttaok t ILk 

60;40 hestooray one marvives aaati 	$t are killiod by.  trOs 

anti, ho lurthet o,otrve$ titot this is truci7 *clothe'. the L ,48t 

Le eopor-i.,orOigitie4d r Ap4! Ct. 	tna pariv tr) 

5,:=entioraw. o;oove tor alultiocroaitioati Lijf 'two or all the Vireo 

14.41C1440 

Imire it far leas *Vidor: 



14**7, vie., when V.00 eurvivii. larva labibite tkAs 

*OMt 	11tr.40 a 	 ,,11):264) havoen 

efertos;i to Alreadj* Li thi.6 Mai 	*4adekli 	sl',4.Wies of 

:3‘-ksaseitstelL 	 who with 4,rciat viitimes disAett#41. /30000 

hibossetinds brown.taU sloth (;4i,pr.,-,.,e.t.40 cii4,00444.4 L44 

eatetpUters to stud,' the 4AAltii.araeiti 	1*VVIke txlithi,.a the 

:iest. Loa". 	e fond 14-hat, tAry t:,Jk host eAtorptilar was 

pctrfoi sthi by tie tir000nci eis 	 leite %Alto 	rack ip 

and gStutorgya Attatialog tiouneel the tor,or twsvnu, moss 

w'len two larwle of !AAUP".  Airlotoolag occurrel 	the SOSO 

host Qfl1 	# U 	O1*tS itc ditvoldstoate 	wee 

tr,ue 11.64CI  	 ea:4*mi intn emalostition 

"ff&th t .iAiliAr74 d  It$73 40 ulna atalizaa 	904  ir USA 
04,6 	 Vie victor* ‘i;',FaAtultecg 	obeerno 

that  .ianVata  producea Se040 t04Z1 thiplt :411*(1 its coisPititore• 

• kloes !u,t, itoosvort  addatut *Iv exotrinesti,tol evid-no* tu 

t , 	toxic theclri except mat 	obeerved tvs 

limas eneysted aaA the develrq)-  or,t 

410148 	., 0%.'4:213111 	;;IXor,  arrested* -th0 etadlos ot -t:oncor 

(1241) V* 	ee.r to be ttke uest worb, d(E-to ao f tn eta;port 

of the toxic tAtorj eiky onto &Ain 	just:At:Jed bore in 

groator 	 fN, itvitt 	:late es riki emotion, of 1-, Akids 

trio, hod ,legfe oarse4 Utile; by diftlerect siecies f Aphidiirme 

.Arseitee. 	6er, 'the , phid i;oet wasp awpar.psrielftsid bi thogo 

1 



Perealtes 	one iAraelte aoe.ti,ed from a paraslitsed 

Aphitt, 	rest were aceording to ;.poincer 4uppesood ya 

proce0A 

 

o2 bloohevical tnL4.ttOA. e may quote 4e4car ;lore; 

;A!) account for tide Ue theory was advanced that in smile 

maaY,er all bu 4.ne of the larvae are inhiblteo o. suppretowl 

" t 	 4his much is true, as the mierirgl 

secUouta 	.phida Wet have g.,een aulger.parwAtigel in Viis 

41 	
was  LlbetarAtate thee* facts, and in atiAtien stg4geet 

pro-440,4 wauLer of 4-acomplish.ut• „ihortly-  after nategink, 

the 4:irst sta4;0 larva £3 se,:fntc4rovAng visprously and 

rhpillys 'at 	 *V 	U- VA, same ,tohi 0100n I !f, 

LAIhiitcl, 

 

i4 	igweir erowtn obeogg.si weir *WA* ahrin41  the 

Gontwars a4d zi;,eane los their ,,Isfinitonees, and -the oytopiaam 

of tho:' eelie oweoe ts,g. 	IsaViatf the ngiolei 

very ;,roalioato.,  y contrast, and closely pas4od 1.04,,c0th4r. Ora 

41 	ekt 	1.grvn is *flOU 	to tmtisfy one that ;,,t4teasive 

nestruCtive e:Jau,e0 iaV1z1 t6461.1 4uoto, and twat 12,44 “Tmegil5 

of inhloi%iou i$ a bioltraMiCA twth tg:gan a ffeArmnia01 one, 

for- izever itre Weve an4  evlo-igoes oi aeabanioal L 

as would ,go i,rattignt if Ve oL4ar larya. had eaten 

it,-! younor or ottlerei00 aelailed it." 40jnowesi 

‘11427.1) 4ho studied tile biolosy c;f agelalts .assaaan 
foand *44n aissooti;I:; iAraAitiso„1 hoe% larva a row If the 

02 a nakai.gar of doa,l v ma‘zioteo; t4o ,•arssita bemlde 



4 

the fully ,-,:,rown ptti lsrva.,;.,11e doss 1 t say at *hat 

atage etio 41aaeate1 t40 4A)st lairesto Zr ehe had dieneeted 

the 1;001 ltArirRO it a ..ry late stage wtien t paratgitig Urea 

insiae 101.-, host wee attaiGin4 maturity she eight bevel found 

tha 	lArva ativourin.4, the mmaller1$rvs. aa well. 

t this stf,ve all tk 	ritic Iry ee (*your vorecit,axly 

aaittiln,„ todi4 421.4e tierces. ,ur3 	the course of the fecunni 

41 	stuiles in ione21:4,4, slAmeAp  more taw. 7000 boat 14rvue 
were diseecteJ aiter• titU the 111,...,8 iiad.hatctiEJ inside 1110, 

..i.;;1 9.01441 larvae. in not a ain1e inatauce wia3 srij 

a1ruggle observed aucag t 	ewly tw larve,P1 	tryury 

inflieted by ire 44040er larva on the itzulIe_i c,,, nee• .1t may 

Le eta*Vd that lne least-vs. 	tawnie lArger than Voi rest ifs 

ever4 

 

ost caterpillar oiseected• ,1l the larva* woro 

parvaitieee. s-111i ouch larva 4as 6rnuin4 and 4/rewic4 quickly 

an;'! tr4 artroth o. tt.,r; va-Ainta,t„ onaloc4.44 arrested, They 

simply did 

	

	4irow 	tbe firs taster. Ihe younier *nee 

wore lookan6 ehruokeli acid (rthealthy besiJ tone sintile 

lam tact wx.e 1th 74eaItk Air". iti,gorun. 

oticrv#t1w4,0 mala Ouric4 the coarse of t4o f,,,c(Im4a,14 stuliee 

conflrmed what naci Levu o..14(.4-(1,14 ta tui-,1lowin4, export. 

:4-slata that bA4 tatto oarried out in saker.korasitiew,  

(a) Into a laro ROfeiMeA 4t(r4hundro4 11 arown larvne 

rA,16011. ftar freshly Wm7tr1:4gld 
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adulta were fk3„acif. relefa4,?..• Mt, Isoutgl of the 	'wes4e47.r,7*4 

itk4 4.i.ualin wt ileav i - sper it indis rubber bands. aieve 

parasite* ,3v1i,v-,44ited .:)11 the day thei 'Aort roleas 	and the 

.434t ttofs and Ulan died+ t  ahparhaits lap; Oft az avera.:e 

102 eggs tO00 Woronoff tin dealt* ;Alma* see to** 4.4; 

Lour :yaralkitOo Ii a *14t 403 t-te, th 04 100 boa Larvae, 

vAlvorippsraoltiaol stook 	;,TAIPOtict th o4itained was 

•• 	;*'.'•or kt4ily (.46iffe3tioGs• ';1E‹ 	 jeriod ot 

• ticsoirlt tio at lee*. ari4 647; . 	lAret%7 yet ar#4*r 	iiatlre• 

• aettootic!na vro therefore ,t4r.a.1-;ro ttie tort Jay 

or:Aloof:4os It waf.4 obparvil that 	acti= of ic.;hiiAtivr. wac 

quick i•O., 	mouawt, the fIrat larva olareod to medito 

Ln vilieL it bad. t 	(r 	the notw0000le of %ha  vbflIla 

larva) 4ad bog%tositik. Th. * 	 oas 
1.11 modiuu• -;hts -tfxx-trl, however, was llot strona 

ohoul okonetrate t 	-,-3-enell• 	1.1 	ee,i01 144v-0 obsertitd 

to hata 'without anyalifiba-i• 	 when 

firstly 110.1 %Iowa:rad ftou 464 to 4.67ttt• Th* 	t 

te r2 stout t natch out vithta Us host Lmdi assaarod fro& 

u• 	The rwAsio..1,46 larva* that, i;,a tiztdd oat L:410.12, 

to Ikrt40.1* aboat and di4 not 1.:a,row bajon0 tie first irisfar• 

4.1 	 ,44 	titv:', til-A9,01• 

4.414,4-  14k..aelatItlyp4v;i0.h&j uvta 0,4 fox an, 

ter tsur te *is doe tter emerges** mod it, to 
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the'  were :k'our4d lIvin4 even on ti aevaath day after mar. 

auoar 	the otrokeitio lartwk wIthin the beet body had 
cc 

,:uet becom, qaite matures Ihe parw-itlf larva ems About to 

moult rot thP fourth t4n, 	1.%tftti or final ';.netar• 	parA. 

044 larva at this *Vv. *to voracic.wely anythin 1,4,“At it 

;;;itawie *cross sroA 	ii 	ki rotx6. menu %to bodies of tile first 

tnstar larva* that had by t becomi,.! SG weak and had loot 

40 	
all shape and bola* lifelaile w*v 	inolu&I,di s*e °boar- 

vati4n0 eicArla,  show that the ii.eatr4 of 	superveresitio 

	

ia aot 	infliotion c mechanical 

tiAct• thski coutroae to live far a loni; ticle an<1 tbat 6nld the 

„ilinItth is arre.3t4,; till eve tkAAlly derAtructive c':Anget otmita 

1, :cm resaltinA In fiontb. Ileee 414speloes bodies %ter* 4teten 

bi too eurvivirig 	 i t tic larva Alan,„ with tiie other vital 

!Ir4sAle, 	th1,1 	ohs dia not 6,i Any means snow and vra. 

6 	'--erencift to thett• 

f, bit • 	24 1ow Aiiimats larvae were seleetod. 	wno 

purp41. -  low ones* 	ii the following wannar• 

trost01,w,  mprold ),ettitex1111 vg-411 tna *postman tub* 

1 and V4en, credo 	card t...4:o is1C1 -a square Witit taken 

vnd0 	13.cireulv.r hole 04ual In olviwter to thia middle 

miion o •.ir1iA  entorilll*r wee zeele iL 'Zb 	iddl of the 

card. The *11'16 1W4S ,entld mo,oved with the on end nf the 

twommts 4:1:3 otwartanooue4 1,174,o ca r4 ono 141414,,n Acromn 



aro oi...enluft,. The aerial' in the cord was brcuAt to the 

:le lamithe we with Vie cponirg Vat), cI 	4 tn the 

anvi was ventl:i Mao in the loft h-,' -(1 4ith t;4ze foro.nn,:er 

pre*Ani on t.1 card. 	dozen A7he014,30 ostorpillsr6 4iiere 

ect rea4;," in 4 petri dish. One b wie 0441n 44n of Vasg5 

eatluVillers 1064 hi  a CottlY tAtlitoen the thus sr,1 th4 fore. 

finer or the risht hen4 and Shen the posterior oid 4)4' the 

40 	
larva -Ai...a insortec: tarouell the ape:Ur* In the card. The 

psraelfe 9vipoe414 resil14 	Ws prejectis44 4.1itdoweri of the 

aatorkillsr Lolki etween the finger', itilhAsjal Lays sally 

one 	in 440.1 gati* in this ilay all the Uolve 

nre 	pvtrfri4iti*ed• Use eat.rpt.Ur wr then l',ranatatitai 

t tZ!)4 nore t toi4tratuTs room. fter miAut 	hOtire 

'The inirlbation ietrio$ ie mild 70 hours. Thjis:erioA w1A) 

,r,cilonti 	milli that ta* e, ,,4 '1)%1 4atvica44 Lasid4 :the 

• 
•ttl 

 

111/N AO • ) *herb.  trtle g•-areeltin Larvae inside had hatched 

ti: e doe)*hOel., larva:4 were ii$Arasitise,s_ te4.‘all. bix Lay:tee 44itre. 

aaltiso ono., aiAirvaUices *ix lArIme thrice aud 

o six four ttmes. 4-eon batch of 14rvas was 

put in SopskrAte tubes tivv4d 	',fur ties asps ts,  

teat bry 	re klieeented. £n ,*ti nose except four( in 

four cetsee in th thitt3et',10.,1134 title ?ara,qite WI net 144 

eis 	UM else of V14 sur-41,,viri lurva wAs 	the Sao* af, 

oiLors) the, 	Liu%thC 3..prv44 had tlot 

e,,,rown btiondv t irs't 1:,:star• 	hi. socierli;Ant nleArly vroiral 



that t 	 ctoA o-, not affect t e&,:dge. 

:Asoa ts (1014) observation 	different fro this. 

observes that the t31.1-  iven forth by 411pIeeLleg  1capV4,aolor 

arrested the developaant o the age of Astaras lazakaglag 
( This faxesple 	slidltly different from irjtit ? thls 

is obviously a ease of aultrnsftism.) 

(0) 	40 iiikettili4  larvae vier super-parasitised durinL: n 

kaaan definite interval 143 1,3110veti tw 1Jstohes or ten Isrvae 

wort,  released in five smal Ipeoimn jars alio in. oseli of VA 

rs 	para4te that ba4 emerjld about twelve hr s before 

rr AOI laid aay 	wts also mleased. 4he ot;,;sot of 

relessin4,; parasitea Stla AM title !oat, timt they inidlt lay 

e atssy etas se pooAlL18 durin6 'LAO 	rtest po$510.1) time' 
cove/Lea- 

he moathsof the ;ars were then Lole-sel+- with xuslin ax' j filter 

r et wit!, ii 	descried tooter*" ..he 

with the parasite wer 4eTt in the constant temperature 
ori; for halt an hour. After thipi interval the pelt 

were removed' It Lao Oacin eU,ted .,efere that about 	hours 

ve0 the inoubatiot period or the fkg. 'ills larvae were• pari. 

attlaco at ouch aAlme that the fou hmArs Oetween to and 

Ti; hours midhl 	duri14 the uourg,  of the day. 4tor 

Mare two larww oul,, of the fifty were dissected Rt inter.. 

vale or half 411 kmar in uingerig solution" n this wai 

tirat instar 1.a,Va0 that teight hsvi amergea within 4/o1f an 

'4our were obtained. Ivenis short interval n atriking 
A.4* 



difference between the tn1m 	that wus 	nig' to eurviVe 

and the Obeys that w 	not 	to 	beyond the let 

instar could b' poticei. 

i host 1prva that w heavily super-paranitised was 

dissected in 4inzer's 3olution. 	r00 the hawmocoole or the 

caterpillar two let inrAar 1:,:4rvae xhore jrowth bad been 

auv:reeiw 	removed awl put tut 4 watch ..0,a$6 caataining 

some fcrc olqtion. The liroj- rapidly rowing rsitto 

inrve ans-A another 'rr71 inatrtr lArve, were also removed and 

vat Into .?tM watch-glassoleo cantaimiag Soma 1 ,J1rig 

solution* From the loot writch 4a5s. ono suppreesed, yet 

lilting 1St instar larva wee removed and gently plaoed on 

large drop of fremb blood token frcw,  a healthy i.e., Lim» 

parai1tio4a caterpillar .*nti rostin, en a coveralips • 

covers 	wae then ve4 gently put bpaide down aver clvity 

slide ao that the ;Amp of b10 was tiangin irlaiJe,  the cavity 

q1I171 Vie vtraRitic larva in the .F4141,a,,„ drag of pus, blood. 

2;• 	very small ezurotit4; f vastlint r+ Zman smeared 

on the slide about mm., all round tae cNvity. '4he °Welt 

at this -0,a3 to see that the edWerslU containin the hanging 

Amp riruld rusted on the Glide 	to laVt,er was movoci 

under a JAnocular for oservRtiona. 'laic slide waa marked 

A* Li4ewik4, the 2nd first tastier larwt oaa removc0 
7a4r/4 

eat.ch 4;laes and .gentl:f lancel nz a trop of tw-iA-4-teti 

blood 1.e*,1oxi taken fro a poracitiad hoot, rarting on 
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Fig. 2. Hanging drop experiment. 



a cover al 
	

This covr lik.; was likowise pl OP01 	4tas 

owr• over a ertvity 1te. ibis slide oes anreIa 

The 4'*117 rowin. tarvo "to,:;/Ither wia Its assoc 

Atte#first looter lArvc werzt rvtoved frrm, the 2n4 watch 

sliisa and placed in drqp of healtly blood restini on i 

OD Vri glip, lho lstter was removed to 1 third cavity elide. 

lido sae raartAm 

both ths larvae itt 1 	nLn, rods tr the 111,4se 

and B hadt,-'oenizdti.Uriyabjeolal to inhibition for a 

mexi,Imm periol of h1': AM hour by the suo*sa:u1 1:arssits. 

ix:4riniti1 Ithibition one w supplied with pure 
2r7,444 

blood (0114. A) And the otherW1111-*404 blood from t saw. 

PhriOltisedmast (slide .4. The ;Jlof)d tr both 	nd it 1V4rs. 

renewc,:. ever/ 2 hours. It wee noticed 'Volt ve larva fiat 

vtaz saii4lied with pure blood rscover,4 to tzocile extent and 

otr.alutli healthier suck in one instance when: it lived 

for a mzziAllit 4 erlod nf 4 dsysLyf evaa Tres eliihtly blazer. 

410 larvu that WA 4t4Wlititd With .,i141.od fro- supsr.porsoitimod 

1nrV4 Olname MO re sa4 40 r e 61tru;Aken ever/ d Hi .his h-Inet 

drok  experimew.. i:4441 repeated six ti,;;RO in Loth A and 1and 

the pArwiltie 1st iastar larva that wits Lvail par. bleed 

liNfrd for *boat hOlw  b6, 72, tall  64 snd *2 hours respectively. 
1,2 eht- 

'Xhe one supplied with 	:ba&lived for etiou% 16, 11, 

1o, 2V 14 hours wiviloly. In the enst of slide C 



wilera 	instar supprreaned ltIrva VeA Makt it; pure bloods  

with tht ray1114 rcir , prittc 3.8rVO 

the roeulta obtRined Mere entireli different frow those thst 

ØB re obUined in 	The 	larvr lived for a me.4.utual 

period of .5 dny.1 but the suppreeeed larva did not live i'or 

more thaSi 3.0 to 	h3dre. 	e_4,o,. lomat 'Pink ciao rei4aoted 

six tines a4 tho reaulte olJtairked were that Use tng1e our. 

vtvtn. larva. lived for 60, 72, 74, 66, ob and 	hours* 

410 smaller auppresotad 1.E1 inetar larva. lived for about 16 

47, 1CA, 17, Iu and 	hoLirs. Ada experirAnt clearly imoVes 

th%t the 13rvne auL,jected to the 00103 period or in4bition 

lives nic:Ch. 71 ,41ger in vure zilood (elide 	ourvivin4 

larvu tit 	;Ai r4 ;AO o e i6Z 	lat tar ii 

renewed every' tilue naa doe*1,  not allayi the sui.yreaed pa 

tioad 	meth lcrva to „r4Tow (slide - 

(d) 12 healtiv full lz;own,..14h#*t  

wr* selected. -4 wcw4s o: 	thread* a tizei k,u.ot w 

in the middle or each one 0.... thee 	larvae. That tte 

blood ciroi.:flaltiz,n Zd'otwaaa the anx.erior and U-Aa oaterior 

part of the 	*41,4 cut Off, 41.4e ant,erior and pociterior 

regions of ,',„,p,ch one ot' the .12 lurvae 	pareeitasd once. 

,ha larva 	ore 	traferrod. to 'Le L,:orl6t.Rnt tatevorature 

room. 	 411.•ft. ulty wag expocien,,;,c'4 	thLie expert. 

gmntz 	wie that esveral ct tlorvoo in which knots 

Olt 



had Oeen put Leeson durk at the *ad of three days evi died. 

experiment had to be reper,ted several times di4rint, 

conaet-utive days 1th fresh Lirvne. 	three cases let C41 

ono. 	 developed ui,to the I.Lad taster, ohetraeter. 

ised ui tha redv,ction of oauciel appendse and the dAvelop.,  

wv.:vt of resc4 -glary system. This experiment wee,4taost 

knot prevontad th &tnd1n al' tho toianated 

3f the larva tO the other. The two 

or leer 3.-J3od tiiht omapsirtzsente. 

	

(e) 	toxin engendered b the aufooessful prop; evite 

onki ACT. in certain media anct not in others• Aire i 

little doubt that Vat physiolai4en.1 conditions o'atalnin6 

in the heamoeoeltof the .!;izappt,lifi catorpalar ie n very favour.. 

able emit= far this inhibitory :factor to act. .sonversely 

the physiolo,Jo14 clIndition eltoining in tho hnezecooleof 

.-Lpoteitio ivani_,,fiera  does no t 1:-er41t tts 	1 t to ri actor 

t". 	Vis following experitLents (a) and (f) proved thist 

l'wo :rashly crabrood i.iarisJ Les voere relefoed for 

six houro ir a!mall jar oo3tathin4 about 40 advanowd 

slue Ivo* trot which vie 10.n, were expecte-cl tGe rae 

in *crtwo). litt/rtIlate  rawmgcril displays A tanderkey 

peel t ill the tm.i.17.,-ren,  of those that Wi1cto.r.e in 

	

ar two. 	e lach adult parasite emes...tel 	Sit4rice 

tranAterred Into a tube and fed with eueroml etlution till. 



Ei 

it 6iii•A. 	suoil 4.)aradites were fed ln this y Sindhlho 

•...bdometi of 	pertli developed loin'ss wire ftunds 

in fille the partioi e larva ves ift the tnd irleter.‘ in tho 

other two larvaw were fouLdo  Q1 well Adv3nce4 in tho 4rd 

instep mad the tfther in the :§nd instotre, Zia 'experiment 

_con-eltretwo47 prlvied the4 in the ,hysloloAlcal coaditino 

iu the body cavity of Um porasito thig inbi4itory 

AI 	
i2acto:' is unazele to act. 

I named tnis pkenopenon occurring in; 	tta 
goLimoceas whom one para441,2 ovii4eito into the (Y.1; (if 

another of its owne4-Acis na 'au 	rat' 

Thorpe a7) on two ooctations found s dOsd lot itletar larva. 

134  /1-11v twdouien o 

 

tj 4j out tL different circumstances. 

oueerves " when i!i,emt.1141 is kept under crowded annditione 

th 	jaatlo aigAiLet 4440 anfAher ond %be, Are 	zt1soon 

41 

 

t atKI.,  ni anoter'• ilundere (U37) bar sloo ovitryed 

-kAellommit ot this natures 1:4 , sila4;49, iolitvors  this lvi. 

peition Llntinct is brouzht to play in fcecial Oircumetancses 

t t 	L ole4tA %he ,Arlducts ot the k4VAltit 

fluid with aout 	tit) fully derveloped es sod other 

tionarly fully developed es apt) t MALI= of out 100 

are jewout to fall fro4 the ovarian tunulto jot,* 'We oviduetz 

are al.i'fttv.i4 %bogy rn oVipositui• 

• s Thorpe 1371 ,4botrvve ' tois dietenateu enhblea Ake 



$tabbinki refl.* tone sem eaAly called fo .1 Thlo rvatx 

1* primarily responsible f-Jr the, l',,rayslonct of auto.oraoi. 

,th ;1,01430 405x1c,noo 
(t) The AU feed 	ihrva is reddish in 

colour. in the c 	talparitv!z i',em nwNLastr of larvae 

of thin d*-Acription crawleKt to tta to o tie jar and all of 

theav,prer.- md4iati in colour and retained this colour for °,? to 

AO 

	

	
4,46, :then 	Loacum e1os1 colourlere or to ,I.ve ;JA 

more accurate description-they atcrate -,,ra. nish in colours 

141.a ist 	irst poro*tible change while pm,*ring for 

pufiations 

 

The nest cheries appear in 	ftylts of tht clatOrft 

piliar se thebach (101,14) has +established. 	uriot,;  the pre. 

ui,a1 p4riod tha stOMMette appear trom the hrmal 147or 

anv push tQwii th 	is retractment of the aegenoro 

sung larval tki-oa axtt-rnPIlly mekla ittelt parceptiala ay 

41 

	

	sini‘ingdow 4F4-4 1.,no ultimata disappearance of ttis st 

pigments. 4P 411,0 g.taat;vs in tho wIthdrfmml of ttlt larval 

lies 	 rasenLaq in Fig. a. Ala first sta„;e marted (a) 

corrlejtionkl$ to tile rull rod lnrval stags. 	t%4 larva ia 

„aresitigesd alero ttan once at t etaie mariced kb) it was 

'..w4S11 and confArme4 by ropeating the experient amvaral 

times that aoth %Le ruiti 	rydevell eimultaneou 

to tit' s,cond ena euea third Instal* 3tot,m. ',harr wal  no 

envpromaan by tha one oa 	WiLor04 ftr 	;;,1-A inetar 



The five stages of the changes in the larval pigment that determine 

the age of the. pre-pupa- 



ettega both the parasitic larval (tied 	et 2004 

Nan durin tAs tesandy of starvation and alibis desth 

there wae 	alga et solvatttion whetaoevar bi tt-le ono larva 

on the otbera• 4en ihe pre-pepo i 	t3øiti. in (a), 

t4) and (e) Eta.60 ( F1. J) the ,   larvae pupnted 

ann when the pupae were 4i-sected t 	rttt1c larvae were 

found zrowin4 tobether, ;14ese 	ipt,Rrestinti phenomena 

41 

	

	were obRorved again nw Rolm i 	alsOestiofte• Tht3 

exporixellt cleorly yroves 

thAt Jr the physiolo411 condition existine in pre-pupR 

anu pupa when the tifauea break dm and when profound 

ch.v.niise Ukeple thie inhibitory factor is 

-try unable to act. 

tg) 	wan% madJ,  sepsireUl.y *t t Olood 

f 1*:;,,rri,til  arNj, 	me pre-pupoe 	( iJlood 

01. 11*'6g41:4$1 ws obtsice(1 	;14arpl7 pricitiPt  r3 very nharp 

pointed mtfriltW rie&fteoL thn hrve0 wben a little bi4e 

oomid 

 

out. lood from 01..4 peper*gaAreve  found to be enougA 

for one hanijo drop exprimerti The b1& 	wat renewed 

every 24 hours) The exporievette 	the 	baNgUia 

and pre.*pupa of 	eondhActed in two seriOa (a) 

and (b). In (s)f in the hnijiz drop blood of Imilatctig 

Ana  Aft4a  pre...pupae/ call' supprea,!e0 first larv;p,  were 

put a* 	eac,erlalent 021. in VA* imwogila Wood the let 

instar larvae lived for 4*, b4 621  i.;41  CA.0 and 79 hours 



in the six geparets 	drlp txperisante that were 

rcieeet4d. ith tie violg-pupk1 zJlood the lanevi*i w;bs more 

mad these ',ere C'es, 70, 6, 76, '40t  and 96 hours respeetilvely 

for Amet of the OtA berlfilL drov experiments. 

In the (b) 1Reri6ste ridly growin4 varnaitO 

imrva and the sappresasta first inatar larva were both removnd 

from 

 

t 	t'ody cnvity of the hotcørpU1sr.leheh they 

fi 	were pleoed in In- 4loc,41 t,r 141.11441a *LW ; in WI olood of 
pro.kupa Oath the i4r4idte larvAe continue-I to 

live. •In :Alever13X1  'Loy liv toOther for 40 70 

and 64 ours ai)proxi::lately in the six experiments. in 

the blold of the 41,11;  pre.;7upee they lived 

74, 96, 	an 64 hours in Th- aix exporiwellts. 

These experlmenta in 4uperarasi*isw from (a) to 

(h) cleArly 47reve thAt wher super-isrAaitieli occurs the 

dvath of all the ;')e-aly notched larve4s ox.co,,t on 10 UOt 

due to avapotittnn on the newly hatched larvae for food 

or 	inflIction of tnjur7 in ee.: .ritrozale4 as 

hvte Doen orroneously ou;weed hy ono or two t,  f5 who 

have studied the otology of this i:er•alte. It has oefill shown 

nnd ;.rived ta; experLoents that the rivalnin lArve. to 

nt row owv,ime ,ed  are Ptiresred idy the aurvIvinc larv47. 

The exPerlmehts (*), (f) and (g) open up Vest riol4s for 

rther relearen in t .henomsna of inhibition in aupsr. 

parasitism, which we find can act only in certein media. 
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There is vex' little published record of work .so 

to toot the relative food v1u o 	augero sweet 

as UsteleS0) end the n.:)re common prqteins such OM 

tc11k1  yeast, uest.juice, etc., with sucrose In the cas4 of 

,;‘,rosites• , ecording to hillipa 	 n.? snd Vogel (1931) 

was sieve studied the 13novity of adult worKer bees by 

fieldin.; the wit l ditferent kindr,  of au4ars and sugar slsom 

bolt th e te are it,i6 to utilise glucose, ructose, sueMOSO, 

Altose, trenalose, eellobiose, 	inose, and xylose• 

411aatoos it utilised b, the Uses on1 t r vary alight ext. 

art. ertemlf (1927) has shown that the larvae of bone/ 

bees ,-Ire wols to utilise the various kinds of carbotydrates 

in the f0,110Will_ 'Ander t Wu080, fructose, maltose, 

flAslesitoes, dextrose, trehOlOse, 	trt, *lactose and 

se, 

 

he uee larVao eve uot a1 to uttUø glycooAn 

and at,rall.. ;.rant141 (11036) et.sdieo th utilisation of 

sualrs aGd i;oldhjdrie alcohols by the •Ault .1.0tufly 

Tvis following is a ewerj of  
the results obtained bd hie 

si ouosaccharidess utilised* dlucose, fructose, 6;a1Rct)se, 

iainnose, not utriliald: sorLóø. 

Lsiccrieas 	tiliseds esesheress, maltose, trohaloses  

meliblose, lestesel not utillse.j; 
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In saccheridesi utilised: raffinole, fx4 aft ci.tose• 

-ttrItoses: utilise& sylose; not 	;Arabi:wee, 

rits:znose 

Aucosides: 	 ':,etka,y1 Ju.*id; not utilised, 

L.$.4 te1icin, r*rt.',J..tin *  and 

sell ctn. 

1144.e'sacchai1xtes; utilhi 	a1.1r01*  2 	not katiliefri: 

.yidric elcoti,AF:iti1is@d marmit31, 4obitol; rot 

utilise& erythritol*  dulcitol, inuaitol• 

cI1 JU Ounatatovs ary *- of;:octivo 	ostrl gustr; i.e., 

the duration 01 sflult life exceeded g month, excei4 in the 

case of xylose*  lActosn *  starch and iyc; 	n which the 

flies live only one to two weeks• these resuIt differ 

aotissoorly frOsa thofle i)btained by previous workers on the 

bee 	(IOW) and Vogel (WI, kefs utilise cr.11o. 

bless, ::Iru6triose and xziio 	ver;„' well out nannoiset  lactoev 

end utelt,),.ose tot at ail. 4anctose is utilised by Om,  to 

st very smaIl extent oniy." 

vral, wtIrkers havfi studied the l3z 6-evity 

.14 34. tis  stweligium, 

 

by feedine, 	4..iresits with orally snit 

su6sr solution. According to *ojnowskja.k.riager (I 4T01,26) 

the parft , ite lives for 16 days, ,4ndura (194) ginA „plasm; 

(j 	stnte thit the pAresite ta aLle to live or 54 end 50 

dhy8 reai,ectivoly, 	(iU32) observqs thet -4ith sugar 



**lotion the'parasitets live Zor 67 daye Whil. With honey 

aointtot the/ live an loni.. an 7,2 days'. -4ageohil (192V) MAKM 

the eatonishin, statAment that he was 1)10 to kqep Elzsj"a 

alive for 4btA days i:;$1,1411,1111tv wator alcsaa tor 

Lr. 1here 	liti e dout that this vats/. of )iaMOW 

Must pan 	a solution coht,4nin,-, nose life 3,..latain1ng 

sugari :A.aeiatrically opioaltet  yet equally astonishin6: is 

the st tement that liavioult (I430) makes that jittlutille wire 

fed with au' solution lived only tor a little longer than 

three to four diva. There iv little doubt that toe auger 

oolution used by Daviault war, o.L. pure a41a-4 Ahmed (1936) 
tty-- 

has studied lokievity of adult par:,eites at different temper- 

atures agad saturation deficiencies both iu the a',,-,sence of 

hot anl 	t  laYina 	Etn,:i in th preaerce or b;7Jet and 

eA&ilis with M without fooa. ,41mal provided hoLey 

solution in the .Collowin strentitn; 1 part or: honed with 

throe pert* or water* ae oserves ttWt without fe-,di„ and 

in the aLlsenco of host a peossite is able to liv only for 

two cirlyr pt 3311i:.4 The lonaevit.f increases as tie tam,eraturs 

fal:a ttfl the alakimum tivorao life of 17 days is "Iso!1”4,1 

nt 6°';. it. 	the averalie duration of life is 13 AA's. 

ApL, maxizum life he observes is 27 day at 6°0., and 17 days 

at 0°C.Iis flndino are that otat conditions are more 

favoorable to the parse its. he longevizi o rdults by 

feedine with honey c1ut..ci wft15 44 days at 27°C., and 0 6-4s., 



0 

57 

L4 
saturation ciefieiency. flair 100-e• the maximum parted of long* 

levity at this thmperature EA l 	the mean being 31.7 ave.. 
24 

e further oL)served that the lunviti 	& little rued 

in the preaf)nee of the i4ost as a result ,5f ovipoeition. 
24 

27°C., and 0 am. 	the 'son lon;;eviti in days wAis 20.6. 

Xhe lanseviti of liejeg$Iis c4Aloceas was studied 

with the foliowini sure, pelihydrie altohol8 And proteins 

with sucrose; (a) in th,  obsonee or ht 4344 not layin, 

(b) in tho i4keeenee of hogt and lvinc  ee4s an- (c in the 

aosertee or heat but 114ing eggs ineide tho Imst trIroun 

muslin* 

fiNARO,AKP MYLVD7r:  saLalaL.- 
so foods  no %otter 	11. ellobiose 
ith i V r t,iven 

for drinkin,ki 
nitose 

3. .-e-tAin4.313k.momaamashislidaa. 

4. ''ructose 

t. ,..aleetess 

6. kannose 

7 aerb0,0 

vie 

• -rAinose 

 

Pt0112.A.14...a.14maillits 
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ZARTLZ T1 ,(142Ya 

1. Ceatu4ed 	amj.: sucrose tit. Melia 40104 omi sucrose 

2. ';4'atsr vxtr&ct of ie4st and 06. Lane. eAtraet And 
sucrose 	0 sucrose 

3. 4itolysoLl isast anJ sucrose Qt. ;eptaae snd rsucrose 

The verioua sc4ars anA 4;.ckl;;h,i'dr1c alcoh,:)Is ra-re 

Alma 

 

t 	%hit 	r4*; it in the for of eolutli'l,n prepare4 in 

tap water. The atrength of the solution -wore .V) 	( 10 

grama ol rospective sa,;.gra dizsolved An IS.;0 c 	of water.) 

iho solutions were prepord afrtsh and changed ever/ dax. 

Me several protein* were prepared in the following: manner: 

1. 4he milA. was oomtrtfuged ill% a centrifu4;in mathifte ana 

;cal fat that coi4A to the top was rejected. Mo Ailk thus 

obtained was ma0,-- up into the ro11ow1zi. 2tret4ths,.. (s) 1 
part o. nii4 	part$ of water c 6** sucrose' fb) part 

of milt. 

• 	

p.Rrto of water * 10 , oucrosa, 

2. ,he water vi_xtrAct of yeast vole prepared b1 bo1lin 10 

grams of yeqiwt in 	c.c. of water for about 16 minutes. 

-41.1 boiled stion 144, kei,t &sloe and %hen 0001 decanted. 

This water extract Tisablt was slad up in the follow1n4 tee 

stren6t04eo 	(a) water extract of yesA * 6 S suer. 

Ana 10 14tME1 144'4 .1',› 	d,razu 1r ea4or were sOdc: 

to 4.0 Q.Q. or thi,  oolutioaF prekare;i. 



4.1 

4* Agi017840  yoar41,40$40pared 	4.utolyeinti at a $ a 

eolution of thr:* gfaxo Of pima;In .J0 Q.Q. of watHr to 

whi * threo 	f tboom had 6ean 	• :Ito au toli ,73 

,rieoat thusobtU 	"wf41 preparill.'Atr t following two 

strokAtiooC tAerVtt 	(a) autoly4ac yet * 6 atic 

(b) eu-,k,olyeØ4t ye,Aieit 	10%,  Sucrose. 

4E0uU pious of butchsrs. gent woe out into bit 	d 

put ix) a44rtar• 6 Q.Q. of top water end a as3411 quawsIty 

CI oac atf,r11:;.3til a,41.,1 or* *idled* 'ate whole stuff watt 

zrou4114 for ebout 	minutes• Tho OOlution Until obtol 

liato 	 muislin• late 'sent 	thus obtained 

'0%a preptirwin the followia4 two eitron‘thol (a) I per of 

meet jute* 	i?arte ot Water ' t 	eueroeet  (h) 1 part of 

mmt 4  iL. arta or writer 1. 	aucrose• 

lhe Iertml extract :,lotv .prekero ;tr th fo11owin4, simmer. 

26 larva..", 	 iliAaiggas wore,  oell Eir.Auvi 	Itki 611+44 

of **tor is 	rnortar with a peotle• ku solutioz thus ooto. 

Itiod metrelae, :.  thrOUtil MUelifl AAd praiArod in tie followint:, 

two etrkw4:W-14.1 / 4  a (a) 1 part of larval stract I.  a w,rte it 

6 	Ouer01110, (b) 1 pert *f larval extract 	pri.rte 

of lwator 	oler0000 

3/1° 4,;:reut of pi cn 	ø ife.vo1wo4 in 1)0 c•c• of wnt4ir 

anti gontaldy Mead. The sou U. Wit tif'‘ i;,e;rt settle 	wLen 

ewa 2t-ireparea in the fear-44/14 tim w4reLzi_the ot.  Pzucro:Fmc 



4 2 

(a) peptone * 6 ftucroto. (4) peptone t 10 saetege* 

-.2a,11100 	skusashiloat. 
technique eitployed to breed 

thie pareAtes i% W44 stataa that in adAtio to four emAll 

cultures tbgt war, gado up giver/ weak in mail ewlindridal 

	

r3 	":1 1 E 	*au 	rim were alsvi Note up each ar to-0 lauxi rad 

l*rvale in larLer jAre.ru the 	curs it ealwaya 

If 	fonetAA to 	.,10at of the il4ya in tne wank a auait)er 

of tray 

	

	psraaillas. Tte parcsitee obtained tr

re oAitarep *ere ueed for lano,eviti stidies, 'or 

auvia 444 polyhictrio 4 le Ot101 agut rot4:,itt4 

*tierce* 	or elo parusiteo w14 agployod. 

(*) IalitaalasultaLliats_aag 
Tar studYina:  lechieVity in Uts absenceo not 

Omp, .41ems jar* 1r is height and 4" in diameter were 

usec..1, A circular filter palve.  WA6 spread out At tne 

Of VA 	el)seli rittUc4 tirow oases 	coJjee't of spreading 

	

s 	F.,:i;itxp 4,64 to provid* the k iiikrki•tate Vith 	 rface 

to vm,,L, on. A cold or xuRlin 6 " e44,,,kre was also tbrust in. 

aide the jar• '4(4 auelin prd 	m partteito '4-it!1 a *41kin„„ 

ri,arface: 331 adiditi 	it miloo i;rovitatad them to a iroat o.xtat 

.rofo soilltn„ the killnD V•L Ades or 4t10 4.00 jor and oxtiouatiai 

thamoolve$. AK, pork* email belt inet hi and an thT in 

41ametor lirougt, vitae/a a eme,l, Jaw tuue•4alf ir14 1414i ond 



on* tourt4 inaL wido pageod, *ere lAace4 witio apart at tne 

bettevA 	t'oA- 	ee 144* 	le a asiallar „as. 

kieet.1 tot itActutkiitd  etAmile8 and %tiler* or:14 4,riv 	toretdi 

ab' 

 

is 1*..o. 	ettt t.. d In the eviAcrlets 

j4at. .reslecteti Is.4)1s VA; 	thArti, va*a *loot1 

Liettota• he 1Fat upper surface or tLz Writ. 

zwri • 	 whiet4 the paraaltes °Quid .t...t140, A.46 

cit the reedimg.  appere,tw., de,crioificl above -ogre proVided le 

tnat42. 1.Zos tereatpalv jryarabite IA- it not crowd at one 

feealA, 

tb) 

	

	 

teemique ttorloptd u,Kis ff.,.. ;2.4  Vie woe as des- 

ert1;ed ;tat ko.) exce.„t 	 to bundred ...aoLtatu  larvae ue,n, 

prolttaea to stsrt sitb al that the parusitee 	ovIfosit. 

tAr. 14zolsites cor.TA:LAto 	wry ttipta thm: days 

dditional. Iervak9 s-ort 	yin).* -:;hert the .aU&1' ef par;eitea 

i,sosav smell kfter * lvev,!.. or oq, AC in the cee.4'; of sup" 

like j1uDme, °AA tD;A, lAitIrtte sad meltocet 	itee 

6,Lentl,y rteilvel ands .putth tregth jar.4 to tacilltate 

ily obsery tione scr; to iive 	01raritls tr..1': no .41 

uat moment /LI which t,e:0- -  ttarte 

(c„r 

    

 

• 

 

   

    

fee 	arutue asci ter atiui 	oa sv 



4 

the pit * t 	ems** of beet but 1y in egAz inside 

th,4 h00% through mueiin is given in iti4.4r* 44 and 4o0ortbed 

below$ 

It 	slots ox tvo tarns 	L four inahos Iona 

una on* anti a halt in44.0 in diesioter• One end of A. itt 

'ttte wit: a cone, vilt4 two holes* Through one wows As 

irmerteo specioea tube 2° long and 	to diaoeter. 15*5 

It 

	

	this tubo to poured a Imry small S  *tty a 	e appropriate 

sugar 041UtiOa ,i44rtt IMOU0A tO t*Obj? the cotter& wish with 

Allah thenouti-i of the tae t plukuod 001044 YLA! ovoon4 

hole 

 

to tao3d by 1;144 	4 all bit of muel4a at the bet. 

to. sa she in fi• The o-tject uitiAft is to f4ovine vent.. 

ilation and to 'teop the ei.Ae* *1* -Le 1444.-,'e 4ry, 	lower 

end of A io -otosea- Lij o pleas of a;uelin ttLj atretohed 

by an india rubber wind The tube D La cloaiv; at vle top 

11 	and kAttom wi 	tUn tx4ntiy atretailaa by itAi rubber 

bends, ihio teti,AueA La put tgto J..144,40a74 emorwil 	rtittei  

by petting ttø corx and than oleo":  ; 	mouth o the tube 

4010404 	is put 24 laenee 	somoving the ,Ipwatlin 

cover* The larvae are then 01041$01 to the ttki stretched 

wmslin of the other ead vvith 4 cal of oottma covarr,:,  A.th 

ihe mouU i U4o U414, 14 the covered 04,th uAlin 

And ihdia ricer bands. The tuoes ere thetLA'-!out ttother 

'tit t ttalth ends is A ei-A, that of tube D waere the hoot 



''' " B 

rrangemqnt of 
and oviponi ion 

on:,,eviv 

of host. 
'4J%79 • A- • 



1.,txv.me Iie• ID 	a al,er rilag Oiga 4. C9 

fg$. Vitro. ;.;19 471f WOW tom AlmV440 haYing the esne diameter 

Mit 44 the two tuba i* ?lot. Ihe width of this per slag 

q.Al to %he thickness of trot gLass,  tabs. Ihe two taboo 

is 	 when 4:oint ay stiokios pater us shown 	4,v e  

xcth covertn for the eottoa tU. was found 

v*rl rw.cesear :4;4  exrerleci, 1.4,cautos wit4ou%?,. the muslin the 

41 	Iervao 4ote4. into t6e o0.4'.;o;.1 41a4 were out, of reach of the para. 

Site for ovilioittion. ljae pai,arz 	ecessary betas 

thi4 pr?veated th;.. ,arpaltc4 rroo 	*a th 'olood Of 

any h*nt that aitgit 4tic4 to tae moS1tu aver which thei llat 

thm441 inju* eta. 14 ouch, labia *fora pnpartul tor thee* 

sto.aies• 	thogii 	4L4 parseite bbd iu tte Ithwr 12 

tMr e were two she,* 

thr oLiservations rek;441,Wasli; t l*uaAvityo th ars* 

I 

	

	
lite* te4 	4iftesent 	1ugcslooboIst  and 

pretitine it„,, sugars **rt 'Loom a# 14.41.toos4 

cAl,  each of the J:evode 2b .i[resh.ty 	,perasites 

were 11',00rattyd in a. ,:et or tu-,ea .11readi (Aesuritkeut  can,  °user. 

veliloas on 144 	r1U iolro .rZa44 over, aioraln6 et **out 16 

till all the vareAltes 	4'he nustx;r of porasitmo that 

4104 on sea doy were noted aad Way einv removed from the 

jar. iroim the date thus ‘:11.eted 	alnimwu wit:A the xaairoch 

lonoptiv tr. cove wort cocord#do  .LLe. evamiA 'or4E, 041#001*ted 



67 

takini 'We total* 	oeriode of the 	parasites 

Sad dividine; it b- 

IsiLia2.214.ME-2It 

(10* 	 f09.44_tia_tiAltr. 

kmitivartu lived fOr Gt twO to th 

onl. without acky fOod The oinimum mad hosxixua period 

lort,swity were two a threw daia relyeeteiveIj And the 

ftwtrakte 241‘4 44%0, .14* asjority of the 'lived for three 

days. 

00 
the evidittea 	w$4-ter did not oats any diffilleaffi 

in tie loswitvit/ of tine pstreot te • ; r, 	5,4', criø alit" MS 

A• niame and maximua duration of lokievitw WOre 4 end 3 with 

nn ltvera01 of met43 days. 

(0)  t:00144  

as4oril„,„ Allwd tor three ditKie. 

  

4n tido brou4„ 4Jf ata,,Are filucos 	trucose, 4al_ctoess  

oleln)zo 1444 ilorbose were trien, 'luC 	1. fmietoso wero 

*Ole to increase %he 	evt% t the pareAtes to * oda 

• teir extent than %Le other Owowa trieti in thls group. 

in the CAOR or 61',Ioqso the fAinimum aria th0 mexituo iArtod 

of lonevity were 12 end 66 days an,1 tr..* everege w 27406 

dnys, while for fruetiae titlee value* vora V, ',1,15 and 12.36. 

3u the es e of fruet000 the aajoriti of t _4;:A.t4A.t*,, lived 

Jor 12 iciao. The WiaigAI, tae mexioum and evera6a lomvvvity 



6 cs' 

of toe .iyhri, ites 1-)r *1MtO1emanneat and aorbose were 

, 	 3, 4#  3,60 real,eittively. ro 

vve a6ova f14:ures 11 is clear that galactose ia in no way 

better tban water in lac roman:, 'the longevity *t" Ike j•Areskitas 

z:44.nofte anl porbose have increased the 	4v t.r2f 

,,,ttalij; hi about one arty. 

(d)  	.v.L4-LajaR& 

In VA./A 	th *UowU ueeii crose, 

aAltoso, lactose And cellobiasc. core, liK0 •ljueoutp  

xiionosacilharidas increased tile leassviti 	the varr44,1,TR. to 

s alare.eA extent. 	etiaium amd the masl.aid& ddratil, of 

Ill's were 	Gi3 days, the *ver 	1 days* .1„n the 

tette of maltose, lite fructose of te revioue group the 

aainizwie and the maximum life period were and 16 days; the 

average waa 	dmys• Lect000 and c411<lbloss moll* or less 

acted lias aaMacae and sorbOSO of 14o •,luevioue ;,roup. •.he 

4,3d saxiarillei value9Ifief.re3 end 4 oft-in for both. The 

*v.8 d 3. deys• :in the coso of )actoso,ne 

zus,:joriti lived for days, vintie in cep 	the Aokjoriti 

for 4 

t 	LtiLltil  	• 

liaffinolie *as tried in thi, rcup and 'V* minioutA 

k • re. it*trawl ',.-erloti of lor4:eviti isfo:re 3 and 4i AAnA the 

Veriwcif3 we 3 «76 dikys. The gasio.rtt,./ f tie i'ar48:,V4t4a livsd 

for tour days 



6 

(6 i.11,116i*4142666 

Allese and arabinono wore tried In tbU jroup.tot* 

then 90 of the parasites lived f4r 4 2y$1  in betb 'hese 

rs and ttle averages set ,!*vti and 

keattlA Al,aastde was the mai suaAr tried in th 

troup. About 76 * 	paroeitaa 11vad for ti:Ira ,yo 

thil remaining far 4 dap. Aie overage Itio* J*24 dais* 

01,) issaitaitaiSL22141alfiairiAit. 
Starch and do xtxin we 	e adnialuo ena the 

6.AX1PUO period of lOnev1t$ ware 4 aWi days In Loth. "4.10 

zejority of the parasite& Iivo, t'llr 4 dejl. IA - Ttw evara6 

uore 24a4 and itt*28* 

(i) kgstii444.111:01.3l41t jaaship.t. 

antiitol Ann eori4iol we tried in thin poop 

rAntluale and Ue anxious period et longevity' of t4e i4trnsitai 

wore 3 and doom tor 	Zhe avera4se were ::,,p0-44 Aft0 

3*62 deo* 

(j)  

Thi Mnimuat  %WO mmislmum titk tte smous 	to , 

lokievity of 114,0414asimagagi  for the vaginae earboi4c4rotes 
002 

wayhydric alcohol "Ode in the anion*a of best and not 

76q1.4  4440 are Atom in table VI ond roposiontod in A.Ig* gt) 

It &1t 1,,,e 4wan that the parasites WW1 too * *a a days 
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to 12 And 7 %a 6 data an4 %he Averaota 	iieb and 70;4 

lAy41 uhile in tet- US- 40- of 14WW 	44ol1otile4 the per*. 

it 	it 	00,1;,i At two defe. ii the Oweit of ocolLoio*e 

mu, 	1JJ 11z'or thrto 4e,;t40 

e) 

tedi; u4th rftninose ,44#,  

2 	day$ An* mftrage ono 201t, dcis. 

40 	kr) 	 

cezi with xylsome Aad oraninwra, Liaonlx 

for '4* tti J (live* ihe'tveraoo were 206' And 2.0. 

.t4i414,JJ,11A-4-akili.1..cga• 
4o41,,%t th IU*t8D wa# 

h41:4t 11ve two 	1.41-04„ di4Z, "1,4a Averale period * lugs. 

vi 1 toitA.ati•dtaa. 

Liw 
	

%la* 

7%ria swpporlA t-,e 	t :4141fgLILA 

for 	- daps, in tne OUSO 144 st.art,th on* eolitar ;;;z41,ILLL,,,„„2 

wee inaei3 Live for j 4i44;00 

44444401 40nu soru4te1 lik 
	

oloper404 	lieo 

AsicElAmi ;:tot ,w41,4  1.wo 40.4r1 

inc a*aigravut  1,44 suoLlwoa 4,v4 	Avvroee ltrt 	of:1 
00 

itiss#4100# 	Lor 	kiiCivorlit Atter Itria in the 



0-  f 	ODA lawxc,„ P.11;44a arc,  .4ven in ;:nbie VI 

represented th Figs 	. •zptin4 Aluospot aryl 1:ractose 

o o4 nonoottechari-aes Ar,4 oucroar, and sgaltose la Jioacchariw 
00 

doe the allarra_AA 	o the palmate for ell the rfther ferde 

was iJj about dais. In the come oe ,,,luooso lad **ocharna9  

the dverftgeo were 10 and 9,6 dere while Pr fructose sat 

averak,e6 iltre 7,7 d7.2 diva, thus for Alsopoo 

▪ shcQbAroaee lanovlty of the 	tes tektDer40006 
op 

Lky ar,00t rive 14xi,as$ aa uch ae thee* of It1,14,  teed* Oacepting 

oftoursa fructost alma midteetu Ina lrAnovity ees increased 

• tftro,:t and a !ialf ttiaeT tn the east of fructose or maltose* 

31442iL11.4441.:H 0.541ta.  * 

4.4 ot,„44,,,jounsue 

	

Ike longevity of i:lmious 	2 dais 

lived tor 470,6 

(b) alil.tttleLAVAaar_griaiiiva4* 
Vora al 6ot2 ltnevitc-  van or - dais aw s 

tt*tt4 Lived :for .3 4141ya• 

ai LI-17#18A.A.X-IV 

Vim more of 1.zils &,rcup cgte* 

imetooeinamely, 	matuloo.t wlo sorban mai tein 

lira,  of the purssilos tor . 	thc,  Averages nein,1„ 

.6 for ail Ve these sews. 	'4rs CAS* Ut gluOOP e the 

kamaita lived f,,r 	to 36 Styes Ian, ,..verno,,,:o .,eira;„:„ -5,4 -clay** 



a for 7 

yer* W3 fl. onis. 

(4) ISIWASA.U-Lst,WtNialialli4.14.,  

Dy fOdias on maorove 	*altos* the peseektee 
ca4T 

4u1.e to live for446 an0 7 to IS does  the everivo 

oeing 11a luld 640 d4044. LotetGOO anl eelloblose were Mae 

onitvtairt, the life v VA 	 or=,-;t4 i* 	e 

f tera 11 	orili tor 	vs • 

,41ne ereoit that lived tor a d 

ved or,14 tor Jaya en ratrinoeis• 

(f I  

   

  

0.  • 

   

   

	

;,',„14* !IsIt2inso txylose and sraininoko 
	nk 

IL fo of 117,4s--4g._44 the parasite far only 2 . 	c4141 toUt.. 

•ary ltglyklAg 	xor j days in 14041 

lin 	t4e pAro 1 Ai Vi AL 440 WA. 

iftriaul4d thwtm Us live onlj lor 	11,-Jo pAr.,sites lived 

for 0 aeja. 

1,10 

Atrelt.6. end f)extrin 	rig.,TaoitoIR1iv4only for 

aye • '410 	raci. # 11014e vitt rt 	aL 	3.1V  

th t$9 IA • 

ki)  4.WAIU&ATM  PDXYACWW42—aW.La.  

th* peruJitvs f0,,E WSAL 4.1mitol am4 
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CARBOHYDRATE 	FEEDING. 

at 270C., and Longevity of Nemeritis caescens 
68 	in the presence of 
eggs, not feeding and feeding 
of. sugars, 

Lower aark line - 	 

Upper dark line 	  

Dotted line 	 Average 

host and laying 
on different kinds 

Minimum 

Maximum 

0 

ro 
14 
A 

a) 
Cl) 	u) 	 -.< 

Cl)tr) 0 M 
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* * The dotted and the black lines in this portion coincide. For the sake of representation 

the dotted line is shown very slightly above the black line. 
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CARBOHYDRATE FLPL,IN.3. 

Longevity of lemeritis canescens at 27°C., 
and 68 	in the absence of host but 
laying eggs through muslin inside the host 
and not feeding and feeding on different 
kinds of sugars. 
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* * The dotted and the black lines in this portion coincide. For the sake of representation 

the dotted line is shown very slightly above the black line. 
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The lonaievitv  ,)f 	parasites vari6d tram óto 7 

tho averue ww4 naout 0,4 dAY0* 

	

t4) 	„..tter,sktraot of, yettA# 

41e iairmOttee fed In water eNtr4ct of ist t and aucrose 

	

lived for 7 	to 	iassi the awgratv uoiin 7.7 c4:7tit, Me majority 

0 f thool liv a for 6 caye. 

vfkkki ,4.12ta 
op 

	

In 	lanzevit, '11 t4o parasite on ti l f?Ipa w._.$ 0 to 6 

oritj ,f tt.Uvelive ,:,41y ter 6 days. 4he 4verFisi 

4n0 	out 604 days* 

(d 	Lttiaiti4.zausta_es  atm..; t4i; am 1101111/04  

LTbe lemovity of thl,  paraAitae fed on %hie crotein 

it guar*** we tak snme a the Autoljge4 yea4A sn4 varied 

from 6 to G day** he avwraiiie wigs 6.2. the uajority of th 

UV ed for to civil, 

( 	LEPOrkit ijYiti, Att r v 	Ajax a • 
paraeite 

 

w 	Cia0to 11v tor lon,er ,erirld of 

11 to 12 day* in tnie CASIO• 	aver 	114 and ta 

Ltd of taut livod tot 11 days, 

jusi,,aumistaat  

In the easo of i,,eton and euer00* #160,1  12 lived 
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ie,rgItitats lived for 	davit. 

4. 



(g) 
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3 parts of water and 5 * sucrose 

One part of centrifuged milk, 
10' parts of water and 10 * sucrose 

aater extract of yeast and 
5 sucrose 

iater extract of yeast and 
10 % sucrose 

Autolysed yeast and 
5 * sucrose 

Autolysed yeast and 
10 * sucrose 	

oD 

One part of meat juice, 3 parts 
of water and 5 -* sucrose 

One part of meat juice, 10 parts 
of water and 10 5O sucrose 

One part of larval extract, 
3 parts of water and 5 * sucrose 

One part of larval extract, 
10 parts of water and 10 * sucrose 

Peptone and 5 o sucrose 

Peptone and 10 6 sucrose 
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t'ac-1 irWeence of the host bit aiin 	e. inelde the host 

4uslin are gtv* 	tile VU an riiprest-hted 
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One part of centrifuged milk, 
3 parts of water and 5 -/0 sucrose 

une part of centrifuged milk, 
10 parts of water and 10 5 sucrose 

Water extract of yeast and 
5 j sucrose 

Water extract of yeast and 
10 % sucrose 

Autolysed yeast and 
5 % sucrose 

Autolysed yeast and 
10 sucrose 

One part of meat juice, 3 parts 
of water and 5 w sucrose 

Une part of meat juice, 10 parts 
of water and 10 20 sucrose 

One part of larval extract, 
3 parts of water and 5 sucrose 

One part of larval extract, 
10 parts of water and 10 o sucrose 

Peptone and 5 sucrose 

Peptone and 10 o sucrose 

Sucrose in the presence 
of host 



64 dell. La t 	t aiAtolise east  tht life period of 

the parasite was orae day les2-Q 	oentrifti,„;ad milk, meat. 

juice And peptono. It will thJs be seen that amongst the 

proteins Cho life period wee a iin4 aa Ter Asu to  lobed •a  as  t 

n▪ d maximum or lorval extrmvu 	interseAnte for eater 

extraet of 00118t. 

Table VI gives Via sin ,1—;'!, thPffmAlauti, c,,,nd the 

avera4e louz.tvit;, of She parasite for the varil)u, sugars 

-01/1-4:44r1c Alcohol tsedinz tn Ute aOsence of host and 

not IR;inci  kaisi in the presence of host aad laitn 06./6 

taw in ul* ,J_:.41ence of boat but laying 	//aide tilt boat 

lairouq0 mu,04s14,  

it minimum, the mwd.aum 	avorav iorsevity 

▪ days of the ilarakito for 1..*1 Asrietle proteins $iith eaerose 

feeding In t4144 a-sonoe 	ccvi not J1n 	aiiald laying 

eg40 teelde tho twatthroi0 ,14-41alin a Shown in tAble VII. 

In th various suetr 3:4 -4xoeptini, tiluostit, fructoso, 

saooharose Ana 'a.altosq the earaelimu were able t ltvie 

from 2 to ' cLiial  whether te4t laying eilo or laying es 

• 4,,rotintifi Or 

 

4ia00,44t Or hosts TA the Oasis of aluaG9e4  aft4 

stiorose the para-ite vita sIble to live for the Mekrilitiat per104 

%441sa not livind toit o 	te iii1,,;eam of i,oet 



07 

VerAolle were 	310 dsky resoletive4y. in Us 0a04 

of fructose e4d maltose they lived for an evorege peris4d 

Of 12.4 and 11400 day. 

In 14* pamence of host and layina oggs thiA 

lvitv is consid,:rakily reAuced with glues**, tructoso, oucrose 

and maltose and tho averaoa were 100, 74, 9'6 and To2 

dmie resp.ictivcai. It will WO s 	thst this sosdattion wait 

about 2/ in We case at glucose sad suer*** and *bout 1/3 

in title caw.. of frtactoee and maltose, in ttie abeeace of 'Uost 

ut 	el  ,,A4  inside the host throu muslin thit reduction 

is tot se *tab SA in the presence or hoe% san1ay1n4 cAsip 

hbe oversees for gluaooe, fructose, sucrose end ulaltowt. were 

g6,04, 1144, 104,K,) and 6.4) ON/4 rveyectively• .!he rorluctioaa 

were cal/ about 1/6, 1/114 ati and :.,111 0.. the lougovity in 

t 	amitence of hot atad not layln oi,-.04.0 It will be seen that 

the rednatiaa is owrked one in 'UM 41043*,  of sucrose Uut the 

variPtion In the Maximum and tie minimum vslues w, r4 consider. 

ohld om in the came of acreas f din4, 

1hi41 difCrsas* in lZfleVjty could be explained a* 

follows* in tile first case to parasite did not lay any 

01,„qa A all. 	t aezonct •sae it laid moot oz the ea 
0-#11 the duvelo,;ed es anI siA:#41 number If undeveloped 

that matur2-1 a a roeult of feedin:6 on the 7:=oolts) In 

the, 1 t case, only the dovoloptd 04,;se ta tle ovario* uere 

laiu no tht paraaite coula it bet the rofteener$ prot.min, 



.10 t 	r.r)st,,,, wer,l,  not all 	tact with the parasites* 

La the cave if ,rotein ieedin4 exosptin wt r extr-ct if 

ieast mho t14eiirv1 extrmet the paratitea wars mole to /iv* 

for 	to 7 das :hether 1, in,1, egtie or not layind  ease 

wit4; larval eAstract the karasttes live for an 5v4rao period 

of 34 tahyo. eor water extract 	ye‘Ist the *wimp losomitow 

eriod tas about 7.7 daps when aot 	lot ;,6s sou 6.2 days 

%nen 14614 x&j ups moss with sato, oxtract the longevity is 

**sauced by 1 J data whoa leyint eii4se. In matolysed 	mlaO 

tne avenge load:witty WAS muuced by about one dmy le:an lortig 

feeding with 
I may ho of interest to noti,  that MX/larval extract 

's 	4ar sat 	c'tigs inside the host thraut mall* 

( absence of hoot) is equivalent to the parasite lajin" *is* 

in %be presence or the ,st ahl feeding on sacromo* -amuse* 

in both cassis the protei4 %hat tha parasite bets ie the blood 

of th. host. ( 500 irtb,e). 	the average lontopvity in ,-Aoth 

oases we* also hors or lost the a4mei 

V"± 	, 

oix Th. fouales of A malbor of pwititem of the f.ymmilies 

vzIalat4aa4 4,ravonivas, ,cbv4kumonidas and ui ethylidas feed on 

the host L4ody flud thnt oxude from It punoturr,e made by 

their oviositors ducin, ifl4tet of ovipositian* 50m. 

parseites lace 	'the soft body 4f trAtir hot, 	their 

lvipopitr or andibls,t‘•solely for the purpose of l'eding; 



otherr sini;ly 11ck th b1od that e.Auxtenth t:$ 	avi. 

VI* foraer ea fet.diN41 WA) primary conaider• 

tr t4a 	t.tAr case it i Gni, secondarx• 

cani;kojimit oviposition in ta,Ict paltry considaratiot 

fecdinz ia enij sc,condary• 1,hen feeding is t firat 

considera7sion 4i#4 i;,1:4 Vs sitesbt1, dee troyin8 the ho 	tiasue 
. 	tl 

migtt aot lfy and saws is *1 hosts ilueciatosck sad :;,,ohanian 
oni 

(3027) atiervo that Ibis phoriesenf le 3 Otna. 7.41 0 ,z:cut-rano. 

in 311 tt, A osrksitoti. of . ; Lijitlat, ptjoausszkiiii .!ir,t,z., which 

is /tool: t i.:,riopxry parasite 	tnq wpsy :4noth katitaikaa 

ai,fipars 	furt4iir •qbeerve that trAs 	is so pronouneed 

thut s*zatiirrea Ult entire fluid content is crtneumeld and if 

at ti:i10 	ovii=ositioxik' tgxes ?lace the ht,,, er-parasite 

',trove. 1•.)ftentiakei pariah for' went °X ouificient nutrinAnt., 

.*ileta)an (V,46) r.“).a4rves that tt 	eumon:0 -; 

110 	latatzldix bite 	les in ite hoot hry1ir 9treede on 

the body tilt/0 8 • t t r •rac th 	EMMtttw 	thtz 

hawene even nt'ter ovipcaitior and the rr..eult is 'that the 

pereatte dentrodo its r)wri fipri ,•?!•$1 	os to host* 

;:weettitan (1.VA;) 4.,me exemple )f g reNtritable rar of 

f4edia on ula No,at in the 4Zalcida (Pterommlidna) 

414*92421Ang AYAMMA (FWorsts) and UlgEnszko 	Aft 

(iA3h.) 	'.x:ormer im 4 pergoite ')/ thr PafrAfr vtovt11, 



11,Wfa pOltigp  kvi * and tm. 	o.f the An4ow..ots 

„rata th jJt 	ea1e1 	Olivs) These parasites 

erect a tA.E.,e through whioh the 	body' aulds 

iv hoot s« ',vegetation (11436) observes that 1:rouvelot 

the fir t,orkair to o4servo this most, 

Ian 	tZ.1 cote of t--,as ,5raconid ! 'o'probrolgoillizilaurdiga 

( 4,1,0 that pares ti sits the potato tub*t meth. 	 

• spki0V11.4913,4  (A4114. l'are (WA) has obsorvod the sem 
habit in Ise Chaltaids, aiumialma and atom 	suarfk- 
sitios ikipaptolis glanstaka 00. lie Oonotstle$ that thie 

habit has *risen out lf the ns4.sit L ex.traotistki mauri. 

iaent tro hostA er,c1,..,sed ixi ecoone• 

, •3 has already been 5Vt,v1 one' many i4oenei-lerous 

Parasitep f 	041 e (AOC r 	raovnt tit 4114 	na from 

'uI 	et o 	•_,Lm eA t.;.ificanee o. this feediz-  cv4 

• loniovity and tie inflaenoe of tL'e latter on 1.4s rreducti  
efitiosa tif of the 	rs elt eii-And close tuft/ no% n1j "torti 

physiologists but ecolar ta as well.; for eselo,,;.,/ eon oni./ 

2,4 apprectateui troy 	unnerstandind of the diverse Itysio. 

/salsa prloasois within the insect bocky. 

It is also now accepted that though &i.z the apse or 

van 	Oliete 4 diet ,tlf sucrose can. r4..f/3tain an4 prolortz.; the 

144141,347 of adult lire t 	aenetder‘ble extent acklition 

Of prOtstin is obaoluteli nacesix 	f,)/,  the cloveli.):NteTA of 



their &mit-al productf,, In the exatylee Df the 1;.,,are ites 

thAt ',Jere i„tIntioned efore the fosdin6 on the nost had perhapi 

aoffethino  to do wit) V maturation of sow!, if not atl the 

ebl.,,f3 in the ovaries of the parsaites. Thera is*  aefoevrt  

ver. btt1t xperimenVA evnce t imam this vise held 

o0141 in the case of oirealtssis 

This a:Tect of the Eltudj of nutrition has been 

aitscuaotd 	ttioverai wnriq..ers izi various sektEhiaoloilVal 

x-Lowhery more ali14 thar, by UvaroV 

in hiv exoellent ra.viev or " Iree.ct Nutrition and 

wv tits** * 	reference te) some o tne ;tors taportant 

i.rzpQr t At a proper apprecinti;.111 of ths i.;ro -aa,lems trotabaud 

(14r,-1.2) e.nnrveeteiut ratro4enot.i* fond to neOesstruii fer agg 
(r"At production in house-tiles and tut 4 ceaseli to lay eggs 

ay: soon i tne nitro6enous fool is wit4•41rAiwn tit begth to 

lay *gas rAtixiin when t.35 protein too1 reatored. amter 

(.1123) has eiboun that adult h rtuseflies can live onl,;:- 	vtpry 

abort tifzits if 	without food or if fed on pare 0%)tein 

foods itte lon4i.eviV, however, conaiderm51;1 incric-,saos *non 

the fly La fed or suorosk solution c.ut no e6,6* are. leads 

'the itaxialuat 1.00zovici and ovi ;relaition are, however, ot;tat 

‘,41en trg• flj is von a die'''. includiu botn sastre and 

roi,ein• &either (kagli) fk,,;.1.1-% that the Onion Fly, tillipana 
anlipalattsigos sac maintatn life for a mush looser period 



on outiar n*LAtion than on water, but sit ouciticvm lon4;gvity 

and ovikosition are only producea when protein In the) rom 

of oillittn 13 we to- t,he diet. (Lostwr ineludea nectar 

a r{t&U 2U3 ut nectar le onld a lolution of 

oworoae). 	;'.44warq, -yar,ir-nao 	o, serve tht in the 

ociee of the ,iellow favor r.,,ostiito 
	

"ealoholie a blood 

meal is ceoaaari for ttle it,;„,„,$ to :low. XL*  

however, cm •Ilvo for ei 	tvi.e !In 4tanes solutinn,*. 

time* mooet611 fatal* of aozA are neelwAari for thg &wasp. 

4ret of ell the 040 in the ovaries. 	l;;;hur4s. (1ie27) Oveill,040 

*0 fellows vfith rozara to blood aucaln„:fit  

,-1,i.,onauricAse, in ao=e ,eratopooniiae 	in the 4mi1liasit 

in oout kilioidne, it aome ,4yohodioae, in th0 Tebenidell, 

and certain k,eyti4ae, onk,  the ftweles out* tilood, the saes 

taAino, hone, or i. 1410440 costes not feadirt,i 6,t ail." This 

lotbit of V.,le fecal of 4 vpeoleo to tee nitroenove food 

4 fax iureA.er extent ttiaa waitt males has porLapo, a tioed 

deal to d with er;4  production. •ioheraf (1V27) hes summar. 

erwact Or these iriteres%tn4 habits ouch al the ostlaii: nf 

Unit ppermatisphore after ttin4  by U. foaii.I 	the ogitir4 

of the w,ele 	tte reP41Q, the 4.-reitetion to tie rft,alo 

of if,rey by tho 	eLlofr.lre matlad and tho reditArultation 

the male cri' Aro‘o. of auld knilch is tAten Liy 1.110 female 

during; *44140,, .eiSkerrits (1w23) find* that females of 



require proteins ffr tematurotioh c.f their Atie 

U4,1 the aisles do not re4kiim them for spernntosoa forzotilins 

lived normally on a 	c.;i• sir and w; ter. There is 

one LAerestin4i record y 'Armen au4i ischer (WA) who 

worKin 	imigt sagarliagraWas founa that theft was an 

incresas in the moaner of es that wars, laid when U:s beetle 

was fed on sudAr eolution. 441 howevart  is sn e.xception. 

40
Th evidence that her heHiln 4M:used above Cy severta womers 

point to VI* conclusion thet while a sucrose diet 4vr,  

an,i 'vita prolo61onevitj nitroenou .oc1 of Lowe kind 

is nocestx-ry for 	roduction. 

the case at titiii,fameis, Vita is what 

ba parasite has a number 	developed ego i. 1t ovrAries 

tree time 0L etverence. All theS# eL:641 aro lnid OWIt 

when theprusite is not 4ven any i.)rotein f52,od. If on the 

• other Dann the parasite is allowed IA feed on the host a 

large number of the ra.ini 	tus in the oVries attain 

L;turity And these natured 8 are laidd on succeasive d*je 

after ell the develoi)etel 	thz-lt were 0.1ready there in the 
/Lcore 4mi-- 

overt* o t the time or atts0ric c 	-re- 	ar t.,;ese invasti. 

tAtions thtl longevity of the perat4toi .1.1t.4 Leer, etudiod 

in very rest detail On.a variety of sugars and wayhydric 

Alcohols ar:.1 t,c. attempt hsui ber, ; mode to correlati . this 

lonoevity wiVi the capacity of the parazite for ovi1ton.  



• ci.110 TXL• aTtt  

C  

fecundit zti.diss in'ilirasjjtjASNOMMIA were 

carried out At 	an 66 	with th .me suiorS, 

olyhydric sleekels, and proteins with susses* es in loasoVil, 

studies. In Us case of sure and polyhydrie alconols timy 

wore etudie' in the ,r, iknce of host tIti in the absence of 

host. (in the latter woe tho 1.,argite 1414 	through 

umslialk) Ln Lr4e i;aee of ereA4thot P 	tudiao,  .,,,ore confined 

to Vti 	iitrt abrwilco or ikolit only as the objeot of 

the 	experl!..Ainto wwis t finJ ou 	the blood oa which 

the parualta ror.11;" 	cui e relaueed by all or any 

of the proteice liatea. 

• LQ 
ale ovipositlon tudie wora conducted by repeating 

tit 
4  ' 

41 	the everimentg six ana thr**) 

the oftitshdre1100 DL protein 

thia experiLent,:,  were 

there wee ;-lot uluoti di.1vrence 

for each 21/ t dho proteins %t4.1441  

tixvo reapcctivPly for each of 

feeds. in She 4,:010of protein 

reeste only threw Sipes Doccwee 

attwoon the te-4), dilutions used 

sucv.)se. 	ireahij etAreoed 

VE given ',./15 host larvae daily 11 the owraeite 

die,d• .1he larvfte given en She previous day wom remove4 in 

a t,escimah tube of R" X 1" wicle and the aouth wze earefally 

covered witi twelln rind filter pe by mesas of thin indis 

rubolr bands. atok Llbe weo carefully laoelled as, " first lot 



of 21$, sucrose feedinil, dated to.) It w: kept 	 the 

co4;etaut tiscperature r4w for *boat four day:z (lho incubation 

i.eriod of the el„.4, at this tempordture is the iAays0 Ai the 

stbuoth day those larvae were ui,*sected and the number of ekf, 

itch by now ha,,, hotaked in rac h of. the larvae corealy 

coutted• 	IhAs tout to We the safer method, thin countin6 

the e,,,he beceiuse oftonttraeo the se were lai : within the 

2et zmtiy that abound==i in The host larvae. It is wrified 

Lzy Actual Rakeriments repeated Aev6rel tim“-,  that ültoe 

eis 1n14 normally haton,t1. 	view of the ereveltnIce of 

ftuto.pmaitaem in this psnite spacial preeautions were 

taKen to see that the priVa3ite had not Ue opportunity to 

lb even Wattle e attar emer6ences This was ensured by 

removio the parasitic . upgie fro tho cultures by cutttnis 

the aLiollu around 	ei)1* acieeors 7ind puttin4 

10 	each one of thcse iA4244 it4t0 U MORCialvn tu aud closifl The 

mouth oi the %Loa &qcort..*n1 one oire tfe ered in 

each tube cAu4 L. 	relAtes %bat easred in 'hie 44.inner were 

,4604 for ovi,-osition otadioA, The apparatus neol for the 

feK'uLdity hiAdie6 ztaio fuesQ/A-41*.i Loelows 

(et) ir 
eaoll MoVeliA6U at 	in 'leithtand J•'4' in 

diameter uaz used, (i14. 10) The reedinii, •arancipatent wee 

the elms Mr timid for lon4ev3.ti etuditte except thmti, tIcfre was 



‘. • 't 
..... ..... 	• .... ....... 

for usod for vot %ion by tisettaill 

moonce o boat) 

t -t; 	• 4Q 



oaf one feedinii tube insert° in Ultlt COrk 	UM,* we 

Or11j ono parasite to tleed. The .vegcl w mosefAi daily* 

into this jer were relearned 26 -  qaj  lervae uni a freakly 

*glorified karseits• A sisal 3" equal., of muslin Iff„ $ Also 

intre4hsoe3 for the larva* to oraol 	tale parasite to 

tut. ,140 south ot th; *he then covrei with wain 

as 'Aell as filter pe.,?er well *soured od India rub 	bonds 

;;;:44...16jukiiimuuLaLjactl• 

p'or carbohydrate and protein f.sdinj the same 

apparotua ase,. for lonevity Ltaliee was used(Unner the 

litton of noaenee Or host Wit 1&Ln *gas insi,:vA the no8t 

throu4 gualit•,;. 	ix *matt taboo (Vigo 4) wfro used for 

the six rsiaie.44.ti,or1. 

" ,‘411;00#11dria%* P10461 JA  10 XPAARPa 	POC1 

(40 ih AttAll 9..);aititasoutLakallA 
The 1,44iikari ante ter th 1tA reiaimitions are 4liven 

iAtible VIII. Th.* tot& number of ee 11d trovi5 emerionce 

till oerith varied frm 	to 108 mittii th.4 avtirage was 302.?. 
e peroontage* of moan to the averade riuwiber of eggs in 

the ovariea wake .:1J.9• 	'4.bai-,,aratiite1ddeiiit;i; for two days 

alet_an_Yle 
In the attecedin kg pAragraphs by percez-vt,,-..- 	t 	ireAnt 

the i-werv;entato of the seen to the average nunbcr 41' itis:46 in 

the ovaries whiell has been found to be .103.12 14416 V1.06-

( Table V) 
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rended from 71 to 61. ihe mien and the iweentsge 

viere W*2&r1 26,1 rP.sid. ectiveli, Ln the second daj tt;e 

parasite i ii 20 to Lo 0.4014 Tho awriawq W519 2b.5 and the 

percen 	6.741 

(b) 

primar,y data for tie slx ropliaations are eiven 

in .4.ab1e X. Th iuimum an-i the maXimUm, =amber of e4g4 

lAild Li th* rarasite £rt 	r nco till death were 106 

and 111. =:he nvera,0 auu tl-ae percentage Imre 10b,0 and 

6 in the ;4kevious cams the pa,*sit e lsid 41610 for two days 

t40 died hte  tLird. der. 011 tø rlror, day the pa=site 

laid8 to PO tf...-4f# ini aVero 	percentao .vre 

mad 30.1, 	'We second Asy 16 to 18 eggs with an 

average of 16•1› were laid bj the paratiltie• Ihe i..Aorcentage 

t4,6# 

(e) W.  	 

 

  

The prioar.y data ,,,re , veh it tables 	Z, xlx, 

au, end AIV. The minimum rial the ma:4440;4-  namuer of e44s 

laid by the parasite it; "lucose, fructose, olactose, 

manna's' and SOrbese from emeraence till death were 1410 

23, 240; 104, 100; 313, re:b; and 101, 111 respectively• 

As averape were 064.61  Z2o1,61 1UI1-:.04,J and 10641k4 The 

percontatee oV e4140 14.1 were 64.6, 7b4.51 	,:›V4,7 $ad 

LligA perten 	or f)o WU from erica tin 
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tcAULT 	F 	ING 0! °vitt:Jen-If:1g, mcifosAcesiARE/mi, FRUCTOSE  (p2-4,6,-:t: 	HO 	) 

DAt. of 	no. for Igor laid Is se< of th t ontirtiverv*a every 4r 
0. of 	emert eLoo 

exrinornt of pk.r-bitel 
twenty-four hou 	4 T 	tArserice. 

Ice CC. 

Totai X*. 
of sags 
frogs 
onerimers 
tod  
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1. 28,4'1938  
2 4 231112 3 :a 33 32 1 1 2 41.12 3322 
2 2 1 0 2 2 1 2 1 0 2 2 031 1 2 1i121.0 2 0 
2 2 1 1 1 2 1 2 0 1 2 1 1 3 1 1 1 0 1 1 1 1 0 0 c; 

1 	2 1 1 1 2 1 •2 	0 2'1 1 1 1 1 1 3'L.:1 1 	2 0 

1 .E 0 1 1 1 	C.) 1 1 2 1 0 0 1 .16 .4i.: u 1 0 0 2 

II. 	28,4.1938 	1 3 2 2 2 3 2 2 3 12 3 	1 1 4 2 2 1 1. 22 
7 2 1 4'. 2 2 4 1 1 1 1 2 2 3 1 3 1 3. 2 2 1 2 

1 2 2 2 0 1 3 1 1 1 1 2 1 1 2 1 1 e) 1 1 1 0 1 0 

2 1 2 0 1 1 2 0 2 1 1 0 0 1 1 1 3 1 E 2 1 1 0 1 0 

2 1 0 2 2 1 2 1 1 1 2 1 0 1 2 3 1 0 1 0 1 1 1 3 
2 0 1 2. 221 0 1 1 2010 .0 1 1 0 001 1 1 -0 1 
0 0 0 	0.1 0 0 2 0 0.0 0 1 0 0 0 ( 0 0. 0 0 
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death wM mexicum fr 4ueo, an0 %vas aboat 9 :4 14as for 

fructoiree 	 ctose end foroca•t the iercen OP VOr0 

mart or lee,- 	." a q!rm (neer a bo u t 	while with cottmoe,o 

th 	r ntci w 414Alficantly more 'Um?, thou for gpleetoo, 

• dorboze• ibt pereakte Ved on t„luoose, fruel.oee, talactose, 

manw3rve :Ana aorboAo in thK.,se ovivositio; tuiiet euvivei 

and 	fnr 6 to 12 dadA, 7 to u dRia, 	to 3 Jais, 

e days, *D6 2 dnie resoictivttli. 

The number of0 lAid by the rerapite vita ilueoee 
r. 

ti 	fop for k!uccesetve daya ( 1st, 	3rd etc..; varied 

from 64 to 67, UJ to to 	'44 to 26, (ft; to 

6 to 30; 	to 	/LEW 6 to 10. ‘41 the cth Lth, Alth 

OR' s too p*#saitoc that *arrived 1U 	to 1,,,)0  

▪ to 6, mid 1 to 2 ego respectively. lhe averages 4t the 

corrampea1in4 pereentaoas were 62.3, 66.2, 26'2, 24.2, 

:;), 16.6, 7.7, 44, 2.3, 0.2 *ad 0.31 20.6, 1644 9.3, 8.6, 

vO, bi.26, 6.44, 2.4041  1.42, 0.76, 0.1 and 0.1 respeetively. 

In the caw,  of f„Atotoes the e--e laid on eacceseive dive 

ranao4 from bq to 60, 60 to 64, 23 to 46, ID to 30, 21 to 

and 17 to att. on the 7th 4ey the paratlitift that aurvivea 

laid 6 to 16 e4ele. (.4 the tith dear they 1ai0, orly 6 

',614averee a and the correepondin6 percentepo were 87.L, 

61$B, 24).7, 	214, 120, 	.0; 19.0, 17.14 

• 6.6,'‘1, 	0.,V6 wed 0.06 respeotivel,/. 



• 

A.th 4alactose the stliiisas and the emsdene nur1-

f es laid on NUOMIAVO days ere 87, 88; 47, 66; end 

the solitary parasite that kdrvive on the third 4*1 

only e640. Tap averaes .or the ist, 	and 3rd. days 

*ere t01., 61.0 and Q.t. 	o cOrreepon4ing peromatkies won 

12'9, 1t46 aad 0.2. it mannose the number of 	laid 

on the 1st ant 2nd days verie,1 from 6) to 86 sal 03 to 63; 

th 	verues were 62.0 and 68.3 and the cr espondin,:„ 

iercenta6es 

 

ere 20.8 and 19.2. -ith soroose the minimum 

mad the maximum nuaber or ago, LAd on the lot and and 

days were 63, 6d; 46, 66; the overlays and the peroentages 

mere t,b.7, 63.7; 18.4, and 

Th result!,,,  of feedin44 with monosaccharidea 

that 19 to 20.6 rA,-,  of the e i. 6:s and 16.8 to 18.6 - o t 	egi,s 

in the cwwlee were bAd or the first and the second 

ith glucose tte prude continued to 14 e,f1,,,,s &Apt, Vie 

12th osy but 1ai4 only tii.k6 to 9.3 4 of tho tiles; on tne 

3rd, 4th, 6th and the 6th days wad b.4 , of the os (:!rt 

thii 7th lay. , urine.  the remaining periodathe.,ercentalz.e 

46L41  1f41'.1we very ism. 	n tt* CAx#, of froctose tbfq 

!,,Arssite continued to live upta t 	th day and 14' 7 to 

10 	of the stopr on tug. 3rd, 4th, 5U and 6th days. On the 

7th day it laid only 4 of the egijI; rw the 8th da the  

number of egg* laid we very smoll. 



(44 

The steary date 

• number of el s 	fosseaasr 

roset  aaltoaee,tmas end eepllo'bio 

28:x; 192 to 240; 100 its 11.11 and 

vely. The everues were %W.Ts 212 41 	7 

The eroentaos were d2 	7044 364 and 34.9 

number of e"0 lold by the porosity with 

.64110104 tss 	WA3 fire maxiawm, 	the sae* of taltose 

it WA* 12.6 * 	that thAt of 	ose., ,be ;Qi-contalgo 

lactose And col 
	

ose edit wan the 

dlf.erenice in the 	le will not el ga 

cant. 	e parasites fed on sue set  ma tones  lactose and 

cal.lohloeer and layin‘ s 	lived fort, to 11 depot  7 to 

ews, tee 3 asp& end us', respeotiveti. ihe Qinimum and 

number If 	aid of the Amato for uctose 

he first, 	t4ir etc., 	f wore 

I; 179  30; 	17; 

smite, aka 
	

the , 	1alo 

Pad 4 	s thy, lOtb 	Ilth dais• 

sorresi, 	enteg,ao r .t.s;o ver1- 

o7.;134  5.7.0t  300: 
	

17.6, 13.ett  6.24  

2 	1•2#  g 	C.' y 	.9#  15.ve  10 • 	 41•15$  

2.1, 0.8, tin 0.4 r 	otiv&l y. The 	Seeloin! 

the cisAlenAtizi 

reenla4 on 

611  671 

10; try 

to y 1. 
1* 

h 

aVo 

OUC daye 



1 1 3 2 4 3 3 3 2 2 2 1 1 
1 2 2 1 2 3 2 1 3 2 1 2 2 

1 0 1 1 2 2 2 1 1 2 1 1 2 

2 1 1 1 1 1 0 1 2 0 1 0 1 

2 3. 1 0 2 1 1 2 1 2 1 1 

1 2 1 0 1 1 0 0 1 3. 3. 2 1 

0 2 0 3. 1 0 1 0 1 1 0 0 0 

1 1 0 0 0 1 0 0 0 0 0 0 0 
1 2 1 0 2 1 3 4 3 2 1 3 2 
1 3 1 2 2 3 2 3 5 3 4 2 1 
1 0 1 1 1 2 1 1 1 1 2 1 1 
.1. 21201111 2 1 1 3. 

1 2 3. 0 2 1 0 1 2 0 0 0 1 
0 2 1 0 0 2 1 1 1 2 1 1 3 
0 0 1 0 0 1 0 0 0 1 1 0 0 

O00000000000 0000 

	

I. 	10.6.1938 	3 4 3 2 2 

1 2 2 2 2 

2 2 1 1 3. 

1 1 2 2 1 

1 2 1 1 0, 

2 0 1 1 2 

O 1 0 2 1 

O 0 0 0 0 

	

II. 	10.6.1938 	4 4 3 3 
2 2 2 3 

1 1 0 2 

2 1 1 1 

2 2 1 2 

1 1 1 2 

2 1 1 0 

0 0 1 2 

2 3 3 

3 4 4 

11 2 

1 2 0 

1 0 1 

1 1 1 

O 1 2 

O 1 0 
2 3 1 
3 2 4 

2 1 2 

112 

1 2 0 
2 1 1 

2 1 1 

ft%;*  fI 
RESULT OF FEEDING ON OVIPOSITION. DISACCHARIDES. SUCROSE (PRESENCE OF HOST) 

Serial 	Date of 	No. of eggs laid in each of the twenty-five larvae every 
No. of 	emergence 	twenty-tour hours after emergence. 

experiment of parasite 

Total No. 
of eggs. 

Total No. 	Remarka 
of eggs 
from 
emergence 
to death 

died on 

2 3 4 631 

3 4 1 4 59 
1 1 1 2 33) 

) 
1 1 2 1 27) 251 18.6.1938 

) 
1 0 1 1 26) 

1 1 1 0 241. 

2 0 0 1 17) 
) 

1 0 0 0 5) 

2 2 6 1 2 58 
3 1 2 0 1 57 
0 1 1 2 2 29 

1 0 1 1 1 28 ) 
) 246 18.6.1938 

2 1 1 1 1 
0 2 1 1 2 30 
0 0 0 0 2 1013 

) 
0 0 0 0 0 3) 



If 7 	xv (c0a4,1 
OVIPOSITION. DaSACCEAR40SS. SUCROSN (PR461MCN OY ROT) 

eggs laid in each of the twenty-five larvae every Total No. Total No. Remarks 

	

twentpwrour hours alter emergence. 	of eggs . 	of eggs 
from 
mergence 
to death 

RESULT OF FNaDING ON 

Serial 
	

Date of 
	

No. of 
No. of 
	

emergence 
expeeiment of parasite 

III. 10.6.1938 

IV. 8.10.1938 

2 1 3 3 4 2 2 3 3 3 3 3 2 4 4 2 3 1 3 2 4 2 1 4 2 

2 2 2 2 1 3 3 1 2 2 2 6 4 4 2 4 2 1 1 1 2 1 2 2 2 

1 1 2 1 1 1 2 2 1 1 1 2 2 1 1 1 1 1 1 1 2 1 1 0 1 

1 1 1 2 12 0 1 11 1 2 1 1 2 11 1 11 1 1 1 0 1 

1 1 1 2 2 1 2 2 1 1 1 1 0 1 2 1 2 1 1 2 1 1 1 1 1 

1 1 1 2 1 1 1 1 2 1 1 1 1 1 1 2 1 0 1 1 1 1 2 1 1 

0 0 2 1 1 2 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

U 000 0 10000 1 0 0 1 1 1 0 0 0 0 000 0 0 

2 3 2 3 3 5 2 -1 1 3 1 3 1 4 2 4 4 3 1 3 2 2 2 1 1 

1 3 1 2 2 2 1 4 3 2 2 1 2 2 3 2 2 1 3 1 2 2 6 

1 2 1 1 2 1 1 2 1 2 2 2 1 1 1 1 1 2 1 1 1 2 1 0 1 

0 1 1 2 1 1 1 1 1 2 2 3 0 0 1 2 1 1 1 2 2 0 1 1 

1 1 1 2 1 1 2 2 1 0 11 1 1 1 1 0 1 1 1 0 1 1 1 1 

1 1 0 1 1 2 0 0 0 1 0 1 0 1 0 0 1 2 1 0 1 1 1 1 

1 0 0 1 2 0 0 1 0 0 0 2 2 1 0 1 0 0 0 0 0 0 0 0 0 

0 0 0 2 1 02 0 02 20 00 1 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 / 0 0 0 2 00 0 0 0 0 0 1 0 1 0 0 0 0 0 

  

15.ara6ite 
died on 

 

66) 

30i 
) 

27) 
) 

31) 
) 

28) 
) 

10 

a) 

62) 
) 

67) 
) 

32) 
) 

28) 
) 

25) 
) 

17) 

113 

10 

5) 

263 18.6,1938 

 

247 17.10.1938 



19.10.1938

19.10.1938., .

R rks

252

255

t ven t y-t' i v 1 rv e :v ry Tot.al No . TotAl o ,
. r m >. nc ·. of ggs of g

from
em r-g me
to u · t h

10 0 2 0 0 CO l 0

o 0 O l e 2 0 1 0 ~ 1 0 0

// 8
OVIPO ITIOF. DIS CCHARID:!lt). SUCRO 'E (PREJ ~CE OF HOST ). ,

s l aid in ach o~
't nty-four hour '

0010101 1 0

o 1 0 0 2 0 0 0 1 1

3 2 '2 4 2 2 2 2 2 .3 1 _ 1 1 2 2 3 0 2 2 1 3 2 2

o 0 0 2 00 0 0 1 1 0 0 0 1 0 I 0 0 1 00 1 0 0

3223133322442323231312142

1 2 1 2 1 2 1 1 : .1 2 1 1 2 1 2 1 1 2 1 1 1 1 0 1 1

1 0 1 1 1 ' 2 0 2 1 1 0 0 1 1 1 1 2 1 1 1 1 1 0

2 1 0 0 2 1 1 10 1 1 1 0 1 1 1 2 2 1 1 2 1 2 G

o 2 0 0 0 1 2 0 1 1 1 1 1 1 2 0 1 1 1 0 1 1 1 1 2

o 0 1 0 0 1 1 1 0 O' 0 0 0 0 0 0 0 0 G G

0 00 '0000 \ 1 01 00 0 10 00' 1 0

2 3 244 1 424 3 3 1 2 3 3 2 3 2 1 1 2 3 1 1 "

4 1 4 3 1 1 2 2 1 1 3 2 4 2 2 3 3 1 2 2 2 1 1 2 1

2 2 2 1 1 1 O.2 1 1 0 ' 1 1 1 2 3 1 2 2 2 1 0 2 1 2

2 1 1 11 2 0 '1 2 012 2 0 110 0 112 1 0 12

2 112 1 2 2 2 1 1 1 2 3 1 1 0 1 0 0 1 1 0 021
1 2 2 11,.«1 0 1 2 2 1 1 1 .0 1 1 0 2 2 1 1 1 0 1 0
o 0 0 2 0 1 .0 1 1 1 1 0 2 0 1 1 0 0 1 1 0 2 0 0 1
o 001 0 0 1 1 0 001 0 1 1 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 000 000 000

o 0 0 0 0 0 0 0 0 0 100 0 0 000 0 0 0 00 0 0

8.10.1938

8 . 10. 1938

v.

VI.

RESULT OF FEEDnm
Serial Dat of
o. of ergenc No. of

.xp~r· lm t of sr e s i t e

•

•



""T .•

1/1 .
'j~e~ XVIUstLT OF FEEDING ON OVIPOSITION (DISACCHARI DES) MALTOSE (PRESENCE OF HOST)

-,

Serial D t of lio. of ggs l aid in aOO of t.h t wenty-fiv 1arv every Total No. Total No. Remark
No. of m g e twenty-four hours aft, r erg ce. of ggs of ggs

xper nt of' parasit from
rg c

to d the
Parasite
died 0

I 26.10.1938 224 132 2 2 232 14 4 2 4 132 1 2 1 2 -32 57)
)

221 3122224221152123111021

:~1 22 1 110 2 1 1 112 0 1 111 2 1 121 0 1

212 11110 1 112 111 101 1 112 1 1 0 26~ 205 1.11.1938
s ,
,/ , 21111101012 1 102 1 0 1 1 2 111 2 0 25)

• 1 12 0 0 1 1 201 1 1 2 000 0 2 0 2 110 0 0 ~r
)

00 0 1 0 0 1 0 0 0 0 0 000 1 0 0 1 000 0 0 0 4).

II 25.10.1938 2 2 4 1 3 2 2 3 2 2 1 4 3 2 3 2 13 1 2 2 2 1 4 1 55~
12 1 2 2 0 1 2 2 1 2 3 1 2 .1 1 2 1 2 2 1 1 5 1 43)

2 1 1 1 112 3 1 2 2 1 2 III 1 1 1 2 1 1 0 1 0 3J.~
)

1 2 1 21 1 1 1 2 1 1 1 2 11 0 121 01 0 0 0 0 24~ 192 1.U.I: 38

o 112 1 1 121 1 0 0 1 0 2 0 1 0 0 2 0 2 010 20)

o 1 1 1 0 1 0 1 1 1 002 0 0 011 1 1 1 0 0 1 1 16~
)

• o 0 0 1 0 0 0 0 1 0 0 1 0 0 0 0 00 0 000000 3)



Parasite 
died on 

55) 
) 

49) 
) 

29) 
) 

28) 
) 

23) 
) 

14) 
) 

10) 

61 ) 
) 

51 ) 
) 

34) 

28 
) 

25 ) 

24 

27) 

214 	2.11.1938 

240 	19.11.1938 

Serial 
No. of 

experiment 

RESULT OF Ficaai 

Wue of 	No. 
emergence 

of parasite  

G Olv OVIPOSITION (bISACCHAB1DES) MALTOSE (PRESENCE OF 

of eggs laid in ePen of the twenty-five larvae every 
twenty-four hours after emergence. 

HOST) 	,A;v6 	x vi 

Total No.No. Total No. 	Remarks 
of eggs of eggs 

from 
emergence 
to death 

III. 25:10.1938 3 

2 

1 

1 

2 

4 5 3 2 1 1 4 1 2 3 1 2 2 3 2 1 2 2 1 3 1 2 3 

2 1 3 6 1 2 1 3 1 4 1 1 2 1 1 3 3 1 2 1 1 2 2 2 

2 2 1 1 'e 1 1 1 2 2 1 1 1 0 0 2 2 1 2 1 1 1 0 1 

2 1 1 1 1 1 1 2 1 1 1 1 1 0 1 1 2 1 2 1 1 1 0 2 

0 1 1 0 1 0 1 1 1 1 0 2 0 1 1 1 0 1 1 1 1 0 3 2 

40 	 0 211G01210100211011001001 

O 1 1 0 1 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 1 0 0 

• 0 0 1 0 0 1 C 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 1 1 

IV. 	12.11.1938 3 2 3 4 6 2 3 2 1 1 6 2 3 4 1 3 3 1 2 3 2 1 1 1 2 

O 6 2 1 3 1 2 4 3 1 2 2 2 1 2 3 4 3 1 2 1 1 0 3 1 

1 2 2 2 1 1 2 4 0 1 3 1 1 2 2 1 0 1 1 1 2 0 1 1 1 

1 1 1 2 1 1 1 1 1 2 1 1 0 1 1 1 1 0 1 1 1 1 2 2 2 

1 2 1 0 1 1 1 1 2 2 1 0 2 2 2 0 1 1 0 1 0 1 1 0 1 

1 1 202 1 2 0 0 1 1 1 2 1 1 1 0 1 2 1 101 0 1 
41 

O 1 1 2u1111 000 1 2 0 0 1 200 1 0 0 0 2 



(1../
RESULT OF FE 'DI NG ON OVIPOO ITION (DI SACCHARIDES) MftL TOSB (PIillt;ENCE OF HOST) "J ea

()I;(r1I'(. x VI

Serial Date of o. of
No. of emer gen ce

exper iment of parasite

s l aid in, ach of th t wenty-fiv larva v r:t Total. No . Total No.
t enty-f'our hours aft r g c. of gga , of ggs

from
r ce

t o d th

R

1101220121120112022111111

a 1 0 2 1 1 1 1 1 1 1. 1 1 1 1 2 0 0 1 2 2 1:..1 1 0

0 2 1 1 1 2 011 0 3 0 1 1 0 0 0 3 01 2 0 1 1 0

o 1 2 1 2 1 0 1 1 0 1 1 0 1 1 0 1 1 1 1 0 1 1 0 1

00 0 0 1 0 0 011 0 000 1 0 0 0 0 0 ·0 a 0 0 0

2 3 2 1 2 3 3 0 3 3 2 2 2 1 4 5 1 2 3 1 4 3 2 2 3 ­

22312 2 1 1 1 3 224 3 3 132 2 1 2 0 2 0 0

1. 2 2 1 2 2 3 2 0 1. 11.1 2 2 1 1 1 ,1 1 0 1 1 2 1

1 1 1 1 2 0 2 1 0 0 2 1 2 2 2 0 0 1 1 1 1 1 2 01

1121011112010112122112012

-0 "1' 1 0 1 0 0 0 1 2 2 0 0 1 1 1 1 1 1 0 0 0 2 0 2

o 1 1 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 2 0 0 0 0

00000000100010000001000 00

34.22 1 3 5 '3 12 04 1 3 3 124 0 3 3 1 2 1

•

'.

v. 12.11.1938

12.11.1938

042211.312202111.23452 II 1

9)

45~

33~
26)

28~
)

18~

8)
)

3)

57 )
)

48)
)

28)
)

2~)
)

22 )
)

20)
)

4)

220

205

20.11.1938

20.11.1938



RESULT OF FUDING ON OVIPOSITION (DISACCHARIDMi) L'CTOS  (PRE'3ENCE OF HOST) 

Serial 	Date of No. of eggsJaid in each of the twenty-five larvae every Total No. Total ':o. Remarks 
No. of 	emergence 	twenty-four hours after emergence. 	of eggs 	of eggs 

experiment of parasite from 

to death 
Parasite 
died on 

I. 28.11.1938 4 3 4 3 2 2 2 1 0 1 2 2 3 3 2 1 4 1 2 3 3 3 2 1 0 54) 
) 100 30.11.1938 

2 1 1 3 2 2 3 2 2 2 1 2 2 4 2 1 3 2 2 3 1 2 1 0 0 46) 

II. 28.11.1938 4 4 1 3 3 5 2 2 1 1 2 1 0 2 1 2 5 2 2 4 4 1 2 1 2 57) 
) 102 30.11.1938 

1 3 3 2 4 7 3 1 0 0 2 1 3 2 1 0 0 2 2 2 1 1 1 2 1 45) 

III. 28.11.1938 3 4 6 3 4 5 2 2 1 3 3 2 1 2 1 1 1 2 2 1 1 1 4 2 2 58) 
) 

2 2 3 1 2 0 2 2 1 2 3 3 6 2 1 1 1 2 2 3 ,. 1 1 2 0 49) 113 1.12.1938 
) 

0 2 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 6) 

IV. 2.12.1938 3 3 4 5 3 2 2 1 2 3 1 4 2 2 3 2 1 2 3 3 2 2 1 1 1 58) 
) 112 4.12.1938 

3 2 2 1 2 3 3 1 2 2 2 3 1 2 2 1 1 0 3 4 6 0 4 2 2 54) 

V. 2.12.1938 1 2 3 2 2 0 2 1 0 2 5 2 5 2 2 4 4 3 4 3 1 2 2 2 2 59 
108 4.12.1938 

2 3 3 2 3 2 2 3 1 3 2 0 2 2 7 1 3 2 1 0 1 2 0 1 1 49) 

VI. 2.12.1938 4 3 3 2 3 2 1 1 2 1 3 1 1 1 6 0 2 2 4 4 2 1 2 2 1 53) 
) 105 4.12.1938 

2 2 3 2 4 1 3 3 2 2 3 2 6 1 1 2 0 1 2 0 2 1 2 2 3 52) 



3 3 a a 3 

1 1 2 1 1 
6 2 5 2 3 

1 1 3 2 2 

2 3 3 2 4 

3 2 2 3 0 

5 3 2 3 2 

0 5 3 0 2 

3 4 3 1 3 

1 1 3 2 1 

2 1 1 2 3 

2 1 2 3 1 

I. 	8.12.1938 

8.12.1938 

8.12.1938 

IV. 12.12.1938 

V. 12.12.1938 

VI. 12.12.1938 

/23 
,xl;m 

BEISULT OF FE2DING ON OVIPO2ITI0N (DISACCRi  21222) CALOBI022 (e2,22.2222 OF kiOST.) 

Serial 	Date of 	No. of eggs laid in eveh of the twenty-five larvae every Total No. 
No. of 	emergence 

experiment, of parasite. 
twenty-four hours after emergence. 	 of eggs.  

Total No. 	Remarks 
of eggs 
from 
emergence 

died on 

2 3 6 3 4 2 2 1 3 2 1 2 1 1 3 2 0 1 2 1 55) 
) 103 10.12.1938 

1 2 3 7 1 2 1 3 3 1 2 3 0 2 1 1 2 4 1 2 48) 

3 0 2 2 1 3 3 2 4 2 1 3 1 1 2 2 1 1 2 1 55) 
) 109 10.12.1938 

2 3 1 3 3 4 1 2 2 0 0 2 3 2 4 3 3 1 3 3 54) 

0 2 2 2 3 2 3 6 4 2 3 1 1 2 0 0  2 2 3 3 57) 
) 108 M.12.1938 

4 2 2 0 2 3 2 4 3 2 1 1 1 2 0 1 2 5 2 2 51) 

1 3 2 3 3 2 1 6 0 2 3 2 1 2 1 2 2 1 2 2 56) 
) 106 14.12.1938 

2 2 2 1 0 3 1 3 3 2 4 3 3 2 1 2 2 1 0 3 50) 

5 2 1 2 2 3 4 3 2 2 1 2 1 4 3 2 1 2 1 1 58) 
) 103 14.12.1938 

3 3 0 3 2 0 5 0 3 2 1 2 1 2 1 4 1 2 1 1 45) 

3 4 6 2 2 3 0 1 2 2 4 1 3 2 3 1 2 2 1 2 55) 
) 105 14.12.1938 

1 2 3 2 3 4 3 2 2 4 3 0 0 1 2 2 2 2 2 5Q) 



th Laaltose feedinc for ti o twee Ive days vested fron 

66 to 411  4J to 41, 	to 1141 24 te 4i, 20 to #4, lo to 24, 
and 3 to 17. 'ihe two i,arasits* that were uliv!,  on the 4th 

day laid 3and 4 e21. The averages for the variuus days 

were 47.4 47,cp 0.4, 24.3p 23.b, 174, 74#  and 1.5 egos 

Tha aorrosponottin ;,:zeroentagee we re 16.e. 1.6.60 10.34  bill, 

714), 6.10, 2.61  and u.d. 

For 14otople feedi4, the minimum and the maximw,  

Values for the Int ana 2nu days were 43, Wi 441  64. rho 

SOlitery porasita that was rslive 	Jrd day Wu 6  eggs* 

The allsrages eLi., to i,orni:?ntaes 	laid Gn VAese days 

were 	6# 4C;4•;,;; c4d 1.01 1044, 14,412 and t.i.3 respeotivelii 

the case or nellobiow: the minirm aad t 

maximum for the 1st awl 2nd 61ys were 66, 641 46, 64 

the averaaes were 44.0 and 411.0. b. 0Orrosiponding pe 

a4" vere 14.6 and 1444. 

The results of feedin8 on dcherides show that 

to 16.9 4 And 1.b to 1,6404S of th O 	in the ovaries 

wereLiuon the 1st as 2nd days with ,Tpitosr, 1a*Ori and 

nonunion* feqdlne. In the case of sucrose feeding the 

i,ercent#.6:ffl 	040$ lkthi on til5r,- lst wid 41d ditys were slightly 

core than those of the °the' sueArx* (;bout L. end 2 16). 

For %hi 60 and 4th days the pereentae,oe of eiias laid for 

Saii000 mr. sucrose raiding were the a zot for the respective 

days. For 	remething Wield the i2ereentae of egtA; Lad 



suoroaq f : jx 	$5116htly moro thin 

(C) 

 

144 ' 

  

The primary dots for u, six replicatkyna with 

raftinose feeding axe given in Table SIX. 111 nue4,1,or nf 

et:4,e 10.4 from amer4ence till death varieA ftoL 101 to 

with an averao of 1/140 	kvreentage of 44.4,eiii w 

3644 The lava/sites continued to lay e6 for two to three 

daya an4 	bt. 	0,1 eg,01 on the lot day, 4.* to 0 on %he 

2nd dad, Alid tne so,:atar," parasite that Narltlilw 4i the 3rd 

uki laid 4.1 	 ,1,be avernoa to the lots  2ad and Z3r4 

claim wre J7.4:., 61...i sad t.$. The etoresponding percentages 

were 10.1, 1b.9, And U.6. 

(f) 	 

Tfle i.rimery data are tVen in Aablea A4 and 

ihe tvalt/ar of ef.;ag lead from omerbence till aeaU in tile cr 

of Ailose 	arn4nose vArie frof., .A.4 to li3O.0; sai lot; to 

Li v 	averakons were 1.3400 and Ilab•0, The 

oorreapondin, it eroeta4e5 were 40.d and Z14.).o rcwectively, 

n the tows o Asia** the i,:,ArNoite continued to lay 

till tie 4ed day, 	witn areoinosm it laid 046* for .k 

daye 	'apt Alwabler of e 	lai.d dth Alose feerdii. 

on the let 4.414 e.no 4,4* wariek‘i frov. 61 to 67 and 4 to WO, 

perwite thnt lived on th xc day laid la oc,&s, The 

aver(we and ttAil 00,reentitgeq for the variouscts were 



V/VareA Xt 

Total No* hetwarics 
of eggs 
from 
aoarganoo 
to (math 

• ,f• 

115 	• • 

1r451.1LT OF 	,,V:LVOSITION 

of 
art 

Tate ©f 

Or partia 

NO. 0,;'. aggs lalo in oaah of ti 	tnty-flva 11rvaa ovary 
t%.:anty-four Plovir5 '1fUr ittrenza* 

Total No* 
of -tiva, 

ss) 

al,-.10:10111.1W 'roma 

2 -::35212111 22 	'2, 322322322 

1 2 2 0 4 	2 0 5 4 3 3 0 3 4 3 3 3 1 1 2 3 2 1 2 57 
II* 18.12.1938. 4 3 2 2 1 2 2 421123P22314122342  57) 

2 4 4 2. 1 	2 0 2 2 1 2 2. 0 4 2 2 1 3 2 3 	‘) 6 1 5,1) 
1;1* 16.12.1938* ai 6 3 3 2 	1 3 2 	4 4 2 2 2 4 3 1 1 0 	2 112  69 

3 3 1221031024031231332211 2 49) 
) 

0001,2020,#.110101002000000 11) 
2.12.138. 33322 1 3 2 4 2 1 33013243 3 2011 

223322413162202204-4202441 
20•12 4123S. 	 2:3 -a 1 2 2 0 -" 2 2 1 2 3 1 2 1 3 2 2 si 6 4 2 

2 3 2 ..)1 2 2326001221 11042 3 3 2 

20.1&.193. 2 356 22 33311021 4 1233121 

1232112171102121123 321022 

121 

110 
	1112.1141938 

101 



.nanarks Zotel No. 
of eggs 
from 
emergence 
taLsjuntig 	 

o. of 
experiment 

OF ft 

1.ate of 
emergence 
of parasite 

O. 	(PSNTOSES) XYLOSE (PRESMCE OF HO3T). 

of eggs laid in each of the twenty-fIve larvae every Total 
twenty-four hours after emeronce. 	of e6ga. 

1J,r,,,evrt• X Y 

Parapite 
çied on 

2.1.1L)30 2 3 3 8 3 4f 2 3 1 2 2 2 3 1 J. 3 0 4 3 2 2 1 2 3 3 63) 
) 121 4.1.1939 

3 2 3 1 3 2 1 4 0 2 6 3 2 1 2 3 2 2 3 2 2 3 3 0 58) 

2.1.1939 4 b 4 3 3 2 1 1 3 3 3 4 3 2 2 3 14 3 2 2 2 3 3 1 66) 
) 125 4.1.1939 

4 3 2 2 3 1 2 4 3 2 2 1 1 2 2 3 2 3 2 2 1 2 4 3 69) 

2.1.1239 4 4 3 3 5 6 3 'Z; 1 4 3 2 2 3 1 2 3 4 1 12 0 3 1 2 66) 
) 124  8.1.1939 

3 2 3 5 2 3 2 2 2 1 4 3 4 1 2 3 1 7 2 2 0 2 1 1 1 5D) 

C.1.1D39 6 3 2 2 2 3 1 2 2 4 3 2 3 3 4 2 4 2 3 1 0 3 2 3 67) 
) 124 8.1.1939 

4 4 3 2 1 3 5 3 2 1 1 3 4 3 4 2 2 2 1 1 0 1 1 2 2 57) 

6.1.1939 4 5 2 3 6 3 4 0 3 2 2 1 0 3 3 2 1 2 3 4 2 2 1 1 2 61) 
) 114 E .1. 1939 

2 3 1 2 2 2 1 3 2 2 4 1 3 1 2 3 3 1 2 6 1 1 2 1 2 53) 

6.1.13J 3 3 2 3 1 3 2 4 0 3 4 2 4 6 2 3 1 1 2 3 1 3 4 3 1 64) 

3 1 2 2 1 2 1 3 3 2 1 1 2 1 2 1 1 2 0 1 1 1 2 1 SQ) 130 
) 

1 2 0 2 1 1 2 2 1 0 0 1 2 2 1 1 0 C) 1 2 1 1 (,) 1 7) 

* • 

IV.  

V.  

11 	it 



, I ~

•

( ~ ,

l~'As 8Vfn-Y

OV'IP ~ Tl

. ~

SULT OF

~ . 1 . 1.1 )
, ) 07 12.1. 3
• 2 1 11 2 2 1 1. )
~
I
~

II. 1 . 1.1 2 1 1231 2 222 1 2 )I • ) 108 ,12. 1 . 19
2 2 1 11 12222 2 3 2 11 21 21 9)

III. 1 • • 2 171 1 2 2 2 3 22 232 211. )
) 1 12.1.1

1 22 7 11 J. 1. 3 121 1 0 3 1) ' ;

IV. 1. . 1.1 3 3 32 219 2 31a 1 2 22 2 1. 1 'l ss )
) 110 11. 1 .1

2 32 "* 3 5 0 0 2 1 1 7 0 2 1 11.1 1 2 )

v. 15.1.1 3 3 32 ",2 2 1 2 '- 2 2 106 31 2 21311 r.: )

1 2 2 3,3 1 4 3 1 ~~ .
1 17 .1.1 39

, ' 2 0 1 1 2 012 0
•.• l

<

VI. . 1.1 212 2 2 2 ' I 3 01 2011

~~l e 10 17 . 1 .
2 222 1 2 2 1 1 2311213 22 1



1. 7  

64,3 b4. end 4006, an4 21.2 174 4nd 

-ith areuinoete feedinfl the paradtes lad bd to dEf eggs on 

the let day and 47 to L1 (40 on the 2nd nAy• The averegre 

	

sod Ue iercentftes were bo•ti and 49461 	ana ltsz ren. 

ectiNalwy• The sqleult of feeding *ith piees ahow that 

the psrattito w,0 ai.,1 to ley a laror number of ez..c:s both 

total and on 4accaseive days with yloo Jetodin than with 

lk 

	

kred XVI Afirtga,Af glucp_40,12_!, 	4  •4' 

Th priwirev  uat‘s for w Lethil.d.glacoalu. feeding 

z'e von in Table XXII. Um tliva riumbr of ak-xe laid 

from *mere-Anon till dealt: varlo4 fros L.I0 to 127 Ihe sive  
ego Van laia, t4e percentaiA Wand 39•13. 

Ihe paraeites continued t Ixty ego only for two 

days. &ha number of ee1;661 laid on the lot and* 

I 
	

varied 	bv to 0 and 4.'4.i to 60. 4440 averaAs were 6:4•6 

and 0•2• Th. corresponding peroentaAse were rd 

6•0• 

(b) 	O. 	 • 

The Primary  dati,, to stArch and dextrin aro 

in Irobtilli XIII And ;WV* the trYtel number of eggs 1 

from ckertAnce till damth far **tab and dextrin varied fro 

lxift to 1:A= and 1-4 to ll reopvitivel,y• The avemt,ee ore 

16•7 and 4.10•0; t,41, ix;reentagsa belno 345•2 and 36•341 the 

• 



*SOLT Or IPE-DrIc tair OV/P0IT1114 (11LUCO 2n)- 	Y1.4"GLOCWIDV Mir 	or TIOST• ) 
Tot.e2i.. 

*Soria 
ro. of 

lupe iwent 

Date of 
emarcenoe 

of parabit4 

No. of oggib leil 	in ,, soh et tM toonti—five larvae veers 
i•Aonty—f.x.ir hours attar morgonce. 

I 3 	.. 	4 4 2 2 2 2 4 2 1 2 2 	J. 1 O 3 

No. of 
ogga . 

7 ot.4... 	,"*. 
of 
frost 
to .ASAth 

.i.4144k8 

t—e 
cal.t: 	on,. 

62 ) 
) 120 22.1.1939 

1334 1J:31124 364321123222 11.' Oa) 
11. 1.'0.1.1939 4 2 1 2 2 2 2 3 6 2 4 7 1 4 2 4 2 1 	3 1 2 0 1 4 63) 

) 122 1.10;1 
4 3 4 2 2 2 3 3 2 4 2 2 4 6 1 1 2 1 2 2 1% 1 1 n 59) 

• €,,.1..1939 2432 • 221%4564321a 23112 1 3 1 1 67) 
) 127 

323213P 1442222 153214 511';' 1 6:)) 
1v, 5.1.1n9 s 4 3 3 2 2 1 4 4 5 3 0 4 3 2 2 4 1 4 1 1 2 1 0 1 64) 

) 123 2.7.1.1939 
133227i31 1231322020224216 59) 

V. 4",-",;1.1931 1 3 32 54 3 2 1 1 3 2 3 6 2 2 4 4 3 3 1 2 3 1 1 65) 
) 119 27.1.1939 

1 2 2 7 1 2 	3 3 2 1 2 3 3 2 1 2 3 1 1 2 2 	0 1 54) 
1 3 1 1 2 1 2 3 3 4 6 5 4 4 3 1 1 2 3 2 2 2 1 0 60) 

) 113 27,1. 
1 3 2 1 2 2 4 1 4 2 2 1 2 6 13 3 1 0 0 4 3 2 12 53) • 
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14a 3.2.1939 

3,2.1939 

106 302.1930 

144 02.1au 

148 
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h1 
MUM OP PINDING ON OVIOCITI(N (P 	CH (14 ,P; oV OJT) 

Earic.1. 	Data of 	M. of Algv61aF in etacb of the t,..anty-fivA 	Awav Total ho. Tot .,41 o. 
1:o. of 	amergemos 	twantr.four hours .-fUr nmerc.mce. 	of efgs 

expArimmt of parasite 	 from 

to 	tit 
...realOvedIsrastrip,  

1. 1.2.1939 4 1 2 3 1 2 3 1 0 3 2 2 3 2 3 6 3 4 2 2 1 E 2 1 1 56) 

1 3 2 2 3 1 2 1 0 1 2 2 1 	H 6 1 2 2 02 ? 2 2 S 60) 

II.1 •2 4439 1 5 3 2 1 	4 4 3 2 3 3 1 2 3. 4 2 43 2 	1 1, 0 59) 

1 2 8 2 1 1 2 4 0 1 2 2 1 2 2 1 2 6 1 2 3 3 3 13 49) 

1•L *1039 2z.4 3 3 5 3. 0 4 2 2. 2. 1 2 3 2 1 1 2 4,  1 e 3 4 1 56) 

1 2 2 3 4 2 2 1 t, 2 3 3 2 2 4 1 2 0 1 1 6 1 0 a 1 

Iv. 6.L.:L:43z:t 4 3 

 

3 	1 	2 	1 2 0 3 	3 4 3 3 4 4 2 1 1 0 1 1 az) 

1 3L213 610 31% 3 012 2 31214 -111 A9 

V. 4=a41Jaa 6' 62 3 4 1 3 1 3.2 2 1 3 2 1 1 4 i 3 1 2 3 3 

i. 6•2•19/19 1 3 3 s 	1 1 3 3 1 	4223322132511 1  2  

1 2 3 1 3 	I 	1 2 2 1 3 2 1 2 2 2 1 3 1 1 1 	1 

• 

I 
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(?0),Y3A0(11521DS) ikulettiLr. ie..14641(C4 O1 ..:011T) 

totriV-ifour hour, t 	 Ot 
Seriie1' No. 

at 
z•rizerat 

F1101)119 ON 
Dat4. fee 

emersen04 
of p sr „Is its 

ot, 
f rom 
amervrice 

le.ell of 	V, aut./ i V 41 iar111104 	ery Toio. Tot 	os 	itemarke, 

aamml. 

8.24,1939 

ir 

0 a 2 2 3 .6 4 1 2.  2 2 3 3 2 2 1 3 5 4 k 1 	1 11 60) 

di 	on 

) 116 sji 

56) 

U. 34 ,.`22: 233712322313431223,412 61)  
111 IL."' .1979 

3 1 2 .2 4 1 2. 3 1 2 2 1 	2 2 4 3 2 2 1 1 2 	1 60) 
8.2.19Y3 3 1 2 2 3 1 1 2 3 3 4 .5 6 2 2 1 3 3 4 1 2,  ) 

) 113 1.2. 19:9 
03 1 2 2 34 1 1 1 	4 0 2 2 3 12. 1 2 351   !•:.. 3 51) 

Iv. 12-.2.1939 43621E443032.212223113.3131 $7) 
) 109 14.2.1939 

a 33. 4 2 k 13233 .k' 1361202210102 ) 

V. 44-46 40,4130 3 2 2 3 4 3 1 4 3 	3 	3 4 2 3 '2 2 2 3 2 	2 1 9) 
) 107 14.4.1.49 

2 2 	.2' 2 4 1 2 3 1 2 2 .2 3 1 1 2 2 3 2 .3 3 2 0 1 48) 

VI. 41- 3 4 2 1 1 3 3 2 1 	tS 2 3 2 .3 4 3 2 .1 1 2 58) 
) 104 14•14,199 

33241122311011'2,2' 12221143. 49) • 
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diftr4nabeten the aviamaes for starch Mt I k'xtriu  
were not aignificatn)• In NM the foods the parasite* laid 

£ 1 only for two dive. The nti,oer of 	lAdd wit tarch 

for Vv.!,  1st end '41d dAys varie„-t betwem 66 and Warai 

611 ter dextrin the tires were b47 to 62 and 46 to bk. 

earreapoAdtmg avows,* for tne let ana ;rlid days for 

Pt.:roil {sere bti•iit  4044 and for dextrin these figurna 

were 62,6 and 60•b• The peretantagee for stitch fox .  the 

let and 2nd ciOwere ..i.S•8 and 16•41 to 	roe :':fro.trin 

ix4.6 and 

it wil 	&men that the difference i,,!..tweetti. the 
iva-e 

averages fDr etarC; aad 44extrin we not a* 	cent either 

for the first or Vie socIrl day• or both the 47, e the 

..0eber of ,,P4,4$ lnid ox th 	t unj w 	 more 

than that laid on the 2rd 

(1)  ail.titatt—a-421411.‘ 

2.1,412tAIL12 
The 	 ioary data ar 4ver in .:„.cAss 

By feedin,,.. with mannitol and *orbital t4i 	1olo 

• to 116 anri 1j3 to 112 fmm emerolnee till daath• The 

avtraf:c vim 111s° Pinn 10-b4, the ,,zirceutages bang j644 

c"Zie 	1,4 respectively. Ito diff.erenco hies* the average* 

-;:or ooroitol end mann.Aol Was notv4-4nificant• The parasite 

continued to led age for on1,c  two uaye. The nambP of 



( )

•





eti4e laid on u 	d 2nd days raived from 56 to 60 and 

4 to 66 -r respectively for 4.uamnito1 while for sorbitol 

the 	Ilona wore 67 to 60 end 46 to 52* ihe averages tor 

awinitoI f*r Us 1st alld 2nd dye were 56,0.,  and 53.0 while 

for sort:Atll they were tA*6 and 49.7. The percentaese wise 

and 17.5 for the 1st and and dela fnr wasnitol 

for sorbitol they wom Z.J•4 end 16+4* 

These reeulte Mow that ti),e number atet:Ye laid on 

ea&i of the days we or or les tc4e swan for maanttol nrd 

sorbitol feeding* It should, tlowever, t.e noted that the 

number of oims laid on the it d..;/ in more thsn that tail. oi 

the 41d day ia both glannitol end sorbitol* 

(40 -10PAIPT of .ros4ASA19- 104-PV*5 
The minimum, the maxims, the average at: the 

oircentays number of fest s laid 'by AgmuLtig 	 froo 

111 	emeriience till death nnd for the varioua 	toe*, 1st, 

2nd, 4rd, 4th, bth, tit an 7th asys arl, divan in Tables 

XAVII and 40111, and represented in figures 11, 12, 13, 14, 

lb sod 16* .,he number or *Ass laid during the remoMaing 

dip SAO veti 10, and have not 61,4141 rvi;,reeented VINAICAll • 

They haVe*  however* beon discussed in the text* 

The total number of tigs laid from emergence till 

doeAh with no food ann w ter, with water given for drinking. 
with 6a3setoet*  eortiose*  'Aston.*  cellobiese, reffivose, 



)41,  

Number of etgs laid by Vemeritis C escen from erforgenca till Cleath for differpa.nt femda And 
the p4.centase of the wean to the average numb4r of ep,:gs in the ovaries. 

Matifet/b 	 *101.100..1111. 

from 	1111are3nC0 	t11.1 
	

death 
wisanaleapolitrelor,..11.11111.04116- 

oi 
0  eillar(  

parasite 
oath of 

.110•00118.....111 
4/11.1/1411. 	 •••••••••• 	 wedhalle.40.01111.11.01 

Preence 
-r-"-*/ 

0 1.in. k Lax. 	IL-ten 0 4/ 
„ 4 .  

Absenos of host 

Lax. 0 :an 0 	0 itemsras rardint  death of 
Darin:Ate 

Jd 	109 	14...7 33.9 	ri4.1 uid on 3rd day died on are day 

105 	ill 	108.0 33.6 

241 268 256.6 

219 240 228.8 

104 	120 	111.3 

113 126 120.3 

101 111 108 

-84.6 

73.6 

36.9 

39.7 

3.6 

246 

103 

1-55 

240 

113 

109 

21L.7 

106.7 

103.7 

82.7 

70.E 

35.2 

34.a 

106 

104 
104 

108 	106.? 35.2 
118 	110.0 36.3 

107 
103 

118 	111.0 36.6 

112 	108.5 35.8 

2.57 

Standard error of mean 	3.64 
difference 

1. No foo t,nd no water 

•«ater iiiiv4itu for drin:-.12ii, r 

110140ACCHI.  

411 . ulucose 

4. Fructose 
5. Galactor 
6. nnose 
7. 0orboao 

ACCilAhlDL4  
t 

8. ccharosti 
9. laltos 
10. Locus. 

4.11. Celiobiosi 
A0C4Ajiltii-§  

12. haffinoss 
*'4NIIC.,  

13. Xyloss 
14. Arabinose 

GLUCC  

16. kiUstbyliqiluoosidet 
yO1YaCCHARrES 

16. *torah 
17. tisxtrin 

III

yuriaLrac A1=1,10-1.  

18. Lannitol 

19. 3orbitol  

1 on 9th day, 1 on 10th day ) 
3 on LM) day, 1 on 13th day) 
4 on 1.4 day, 2 on 9111 day 

,) on 3r,,  14y)  1 on i*,/ day 

Clia.t on 3r day 

-do- 

3 on M.1.1 day, 1 on 10th day 
1 on llth dayul on Utril.h day 
4 on :Ad, day, 2 on 9th day 

o on :AN, day, 1 on 4th day 

on 3r6 day 

6 on 3rd day 

6 on 3rd day 

6 on 3rd day 

6 on 3rd day  

103 8.2 98.2 32.4 

104 109 	106.8 344 

137 	159 	147.2 48.6 

147 159 	164.2 30.9 

109 115 	11.7 37. 

107 	124 	115.5 38.1 

102 	109 	103.7 34.4 

153 162 	15S.', „J.2, 

139 	is? 	147.8 41,.3 

1 ' - 	116 	109.0 30.id 

1.06 	109 	1uti .3 3o.7 

.i.t.m 	1.16 	1.116 37•1 

10? 	119 	114.0 27.6 

103 	113 	108.4 33,Z 

111 120 	116.2 38.0 

101 	108 	104.0 34.3 
106 	114 	110.2 36.4 

107 	113 	110.0 36.3 

la 109 	107.3 35.4 

1.72 
2.43 

Standard error of mean 

101 	121 	111.0 36.6 	4 Utt 	day, 1 on 4tn day 

114 	130 	123.0 40.6 	3 on 3rt.1 day, 1 01. 4L3 Cay 

110 	108.0 35.6 	6 on 31.6 day 

113 	127 	120.7 39.8 	6 on :71r0 day 

1 oL llth day 
1 on 31st day 
1 on 5th day, 

on 15th day 
• on 3rd day, 

4 on 3rd day, 

3 on 2rd day, 

• 3 on 21st day) 
, 1 on 33th day) 
2 on 13th day 
• 1 on 18th day 
3 on 4th day 

on 4 day 

I on 4th day 

• On 
1 on 
1 on 
on 
on 

o on 2rd day, 

llth day 
2Ath day 
7th day, 
10th day 
3r0 day, 

on 13th c,ay 
$ 2 on 36th day 
2 on 8th day 
• 1 on 12th ,efy 
2 on -Atn 
1 OL 4th Gay 

o 3r- (.404., i O 4th ut,y 

fd on 3r6 day 

3 on 3rt., eiR,y , 1 on 4th day 

6 on nrc. Liby 

6 on ::,ro day 
6 on 3r6 day 

• on 	day, 1 on 4th day 

	

6 on 	day 
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Number of eggs laid by Xemeritis Canescens  on successive days and lam psrcentaLe of th,1 mein to the ;v4r,,6s number of eggoz. 
in the ovaries. 

Pre sena 	of 	host 0 	 
....10.••••••••••••• 

Food given 1 	 0 	1st day 1 	2nd d 
0-

ay * L_±th  day  
0 Min Max Mean Min  Max  Mean %  4 Min 	Veen  q60 Min Max Mean % 

••••••••• 

____ da 

Min  rax Mean %0Win pt !glean 

 

71 
89 

81 
95 

76.2 
91.2 

25.1 
30.1 

20 
16 

29 
18 

26.5 
1b.3 

8.7 
3.6 

54 67 62.3 20.6 53 59 56.2 18.5 22 32 28 *2 9.3 24 28 26.2 8.6 25 Za 27.3 9.0 13 30 25 8.25 
54 60 57.5 19.0 50 54 51.8 17.1 23 35 29.7 9.8 19 30 26.2 8.6 21 34 28.3 9.4 17 24 1.3 7.03 
57 66 60.3 19.9 47 56 51.0 16.8 3 3 .5 0.2 
60 65 62.0 20.5 53 63 58.3 19.2 
53 58 55.7 18.4 -1.6 56 63.7 17.4 

38 66 61.7 20.3 51 67 66.2 18.2 29 34 31.5 10.4 23 28 26.5 8.? 25 31 27.5 9.1 17 30 24.5 8.08 
55 61 67.3 18.9 43 51 47.0 16.5 28 34 30.5 10.1 24 28 26.3 8.? 20 28 23.8 7.9 10 2,1 17.8 5.87 
63 59 56.5 18.6 43 54 49.2 16.2 6 6 1 0.3 
55 68 56.0 18...) 45 54 49.9 16.4 

56 61 67.8 19.1 44 57 51.3 16.9 11 11 1.8 0.6 

61 67 64.3 21.2 39 59 54.2 17.9 27 27 4.5 1.5 
88 59 58.5 19.3 47 51 49.5 1.6.3 

60 67 63.5 21.0 53 60 57.2 18.9 

55 59 56.3 18.8 49 51 49.8 16.4 
57 62 59.5 19.6 46 56 50.3 16.7 

55 60 68.0 19.1 49 58 53.0 17.5 
57 60 58.8 19.4 46 52 49.7 16.4 

0.98 1.35 1.31 1.00 1.35 1.82 
1.39 1.91 1.86 14,42 1.91 2.57 

food and no water 
2. ater given for drinking 

LOKSACCHARIDES  

3. Glucose 
4. Fructose 
5. GUctOse 

• 6. k:annost 
7. 6orbo6e 

DISACCRARIDES  

8. Saccharose 
9. kaltoso 
10. Lactose 
11. Cellobiose 

TRI144CHAhlt4V.;  

12. Raffinosse 

• ENT  

a 13. Xylose 	• 
14. .Aredinose 

15. c,1;eth.  14Ulucoside 

kOLYSACCHAR1D3S  

16. Starch 
17. vextrin 

tiUdkagaltiaa 
18. 14nnitol 
19. 6orbitol 

...standard error of men 
:A.anuarb error of mcan 

difference 

The minimum and the maximum figures elven in this table refer only to 

the parasitee that survived. The averae,es have been claculnted on the 

basis of n11 tiv six replications. 
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r e 	ence Cui 	o 

ven - 

▪ .474,1( 	,401. 	 An* 	411.1.147KC 

▪ , 4 qi, 	''• 

)ext/p11 (,.;ontd,) 

riuraber ofe..,6-3 1311-1,   tri_h41eek,son  ueeeeeive ciajA atlii 'Le poreen1W,r0 of tqe zroort. t the 

nvera,ge zirriber 	in the ovaries. 

21 16.6 b.44 6 10 7.? 2.b4 10 4.3 i.4. 2 6 2.3 .76 1. 1 • 

4. .Fruetose 	6 1 3.96 6 0.66 

8. 	charo 	1 17 SLS-  .6 4.45 10 6 *0(3 .5 I 6 1.2 .40 1 4 .7 

0. .4. a1idose 17 7.7 	-:.t)4 3 6 1. -) 0.49 

,,tr,a ,apasi error 
of nAn J. •t.)4 0 R9 1 • 36 

tandart,  error 
of mean ditTeren • 1.40 

* The pereentae-,p,s tor the 11Th 	t l'eth ove are very low cn hencehet 4ve 
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230' 

220 - 

210 
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180' 

170 
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140-

130-
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110-
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90 ----t 

• 1 • 

Total number of eggs laid (minimum, maximum, 
average and the percentage of the average to 
the total number of eggs- in the ovaries) by 
Neme tis capescens from emergence till death 
at 2 C., and 68 % 114./., in the presence of 
host. 

Upper black line _-_- Maximum 
Lower blacg line ---- Minimum 
:Jotted line 	 Average 
Red line  	Percentage 
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Upper black line 	 bluck line.... p.ini, ":-Lii-13 
Dotted line 	Average. 	Red line .. 	. Percx.tage 

Number of eozs laid (olin.imum, MAxiinum average and the percentage 
of the average to total number o egAi,a in the ovaries) by liemeritiq  
cipit9en,*• oa the 	day at 2rC., and 68 5i 	in the presence 
of the ilost• 
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Number of eggs laid 
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R3 food, no watar 

i'ed on water alone 
	 • 

,..,112cose 

Fructose 

,alac to se 

romp e 

orboso 

. ucrose 

1t06 e 

LP 	 0 

eilobioe 

ia films e 
rrti\ 

xylo e 

Arabi no se 
9L 2I 	 . 

k me thyl:a ,lu cos 
. 

tarch 

ii eXtrin 
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1K aunt 4.4 I 

'Jo rbi 
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-. 

P• 	A• 

• g 
rt-  4 65  * 

0'. 

L1 — 
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t'J 	t15 .4 	.z:§ 
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eZ,  

Pt 

No food, no water 

Fed on water alone 
MONOSACCHARIDES. 

A 

Number of eggs laid 

tD 0 

Glucose 

Fructose 

Galactose 

Eanaose 

Sorbose 
DISACCHARIDES. 

Sucrose 

Maltose 

Lactose 

Cellobiose 
TRISACC7HARIDES. 

ieffinose 
PENTO6E3. 

Xylose 

Arabinose 
GLUCOSIDES  

k methyl 4glucoside 
POLYSt,CCLAPIDES. 

Starch 

Dextrin 
POLMYDRIC ALCOHOLS. 

Lannitol 

Sorbitol 

0 

Percentage 
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q• 0 • • 4 
• • 0 • 

• 

0 	la  I I  ..... * a * • 
CO 	 • 0 • 

it+ 	 • • 0 
• • 

• • 5 

Number of eggs laid 

C) 
t\D w 

No food, no water 

Fed on water alone 
Ls, ONO AC CF:...4121DES . 

Glucose 

Fructose 

Galactose 

Iviannose 

Sorb os e 
DT 34C gx-T4R1 DES  . 

,-..- tacrozFo 

ivaltose 

Lactose 

Cellobio se 
TRI SAC CEARIDES 

.Raffino se 
PEETOSES  

.X.-ylo se 

Arab ino s e 
MUCOSIDES  

me thyDlglu co side 
POLYShC cHARI DES  . 

Starch 

Lextrin 
POLYHYDRIC  COHOL S 

tO 

6o rbi tol 

e rcenta6e 



ti 

No food, no it/9.t: 

ed 	o l 1.iv 1te  r alo 
CiTc. 	A RID E  . 

Glucose 

Fructose 

Galactose 

lannose' 

Sorbose 
DISACCHA=E3.  

Sucrose 

ilaltose 

Lactose 

Cellobiose 
TRISACCaAlln_JS.  

Raffinose 
PENTOSES  

Xylo se 

GLUCOSIDES.  

kmethylk2lucoside 
POLY3CCHA--UDES.  

Starch. 

Dextrin 
POLYHYDRI C AL COE  

Mermitol 

t 

uer of cis laic 

O'J 	N 	C.3 
a 	0 

Lt — 

0•• 
5 

C0 • 0 
Percentage 

ti 

5 

1 



araloinoss, starch, dextrin, aAnnitol 	soruitol w* for 

Ul practical iurposea t sae. Iht everage for tn(,.  vld,,)us 

frci44.2, rz„.(40:11 vcoa. 	a to UL., 	e 	the 

poreent, 	*-;e ,&.4.0 to 3644i• Tha =moor c!' et4;0 laid with 

glucose su4 sucrose feiAing wee maximum and the, Averaioe aver* 

2664 und 26.7 resi„actively. £ dlrAmenee *otween thee* 

t* sverkes *as not signifleant• 'ills number or e4izo 1,114 

with fructose feedinh wa* alimificantlj .1,,Aver than to of 

,,,,lueose and vaoroso ran, and waA 	wom than with 

xaltose fpedin6 hnd the other etartiohjdrato ft- dins mentioned 

above. The averok4e nuat,er af o gs id 	trueto e reedit:6 

was i,..4$ while 	maltoso this W46 only '4:1241*Thaeverai.;9 

nuzner of es lald from smerdenee ti 1 vlAt with monnose, 
„e7 

vioso end aK,nethil-d luconide 	th seas teld riepied 

from 1204,3 to 

Alus the various cari;ohyrate feidinhs could be 

arrant"; in, the followin„1, deseel:dind order in respect qf 

fecundito 41U004e 	sa,.;c0arosel .ruclose; altoeol Afloce„ 

s(sist4j1.4.41ucosiaa 	asanose; 8elactome, mannitol, lextrin„ 

sorbit01, araLoinose, and water given for 4rinking; stersh 

and its; cellobicas, end no food end water, ihert wes 

no significant -lifference in respeot o_ feoandity ,etvieen the 
ee 	in 
rds incluOdid/ the group forme4 by the semi.colona shown 

above', ihe various groups Ummeelves wore aie.;AlfiWitly 



7 

different from one another. 

par&sites continued to ley szgs for two days 

on 	far  tie I1n f*Ade: 1. j;cr focd, no wutr„ 2. .,, oter 

iv en for drinian, 3. mnnnoee, 	sorbose, 45. cellobioes, 

b. Irnuianoo, 7. otasthyl.d.61uooside, 	starch, 	aextriri, 

lo. ritol, 11. sorbitols ith iolactose, lactose, 
_caw ail, 

rat trua 	and xylose one pareeitei. eaoh laidi‘ora/third dey 

also. VW 4ilucose ama aucroe tie imrnPite laid ses till 

Vt 1thaad 12ta days resit;ectively. 	th ructo* and malt. 

060 the parb-ito laid et4ze till the elth day. 

it tmo alread,i been pointed out that there waA no 

significIthat diference in ti-J2 number of swill laid from ewer-

Aence till death when the iAra lite was not fad and fed with 

vakter, gplactos, sor oa:4 lacto$a ceUobi,e, reams*, 

arabiaa**, ntarsh, doxtrin, mannitol and *orbital end that in 

t 	majority of cmos the; 	e,bs only for liwo deyf. 

.lomparin... the number pi et,„&t, laid or tile ist Am4 

with the te4Anis 1-,:;entined Wio/0 it will 1A1 sPen thst s 

reeter ,roportion of eb4s were laid on the 1st day In *anal. 

tions ol tt food and act watttr and water alone 4vtri for 

6rin4in. lien the parasite as not ro4 it laid 26.1 % of 

the eggs on the .At day an when it was fei4 with waiter it 
15V 

laid 30.1 of thq eggs. Yitb tho other friodo inaluding 

those not tLentioned above ti e perconta varied-  free 1E.4 to 



21.44 	Thue it will be seen that even thou.:10 the total 
eo 

nwiber of e- re laid for te various frrde mentioned obove 

wor‘) the $4MP the maAimule proisortion o these et:6e were 

lat.1 on 4 Ito t day when vour ulaa tiiNcen for 	nIin 4641.1* 

4ith re) rtuAllriv, this prepertion ilvaa hir than th9 other 
00 
frde. 	

bo 
-ith the other frrde taro the propertim, (); tbo oee 

laid on ti o first :iay 	vr.lrp than that laid on the Aecond 

oat this eLifference was not SO ril,111 	in the eAsv of not 

fcmdin4„ an faledin6  with water way. Min difference in 

the ptlroon „t‘ 3 varied from about to 3, while with no 

Zood and with water alone giVen tor drinking the differences 

in the isreentue o 	laid on the let and ;;'.nd days were 

16.4 

 

and 44.b reaps. tively* 

its xannest, xiblove ad a Ca „41.4.41uctoside the 

nvom_oer number of eA,60, laid troll; emerckenee till Usath varied 

from 120.;11 to U3.0. 	paraeite continued to lay eage 

or two data. In kylese only on aelitary parasite laid 

eg6a on the 3rd ciai also. 1he different° in the perenta‘o 

of eits4s laiel on the let and and .4tye for these threA feeds 

lter,c! 1..3, 3.3 and 2.l reacectivelys 	or manacle,. tithe 

'mice 

 

wei:q not siiglifitanto  while for xylose and a aethyl.d. 

the/ were. 	ficant. 	it will be aem that 

the ntrIber of e,4011 16iJ On the el=tond day with xylose and 

e(methyl-a.jueoeidv wtic sioinificently lose thArs that laid 



on the 1st day* 

In the case o 	to-  tbe perksites santtnued to 

14' e4ge till the nth day* The p 	nta of Ogg* It on 

the let and Rad dow *Wait differ sontder.b].y from Vio 

other feeds discussed heifers in tue first 8.roup* 	ho food 

and 00 water, voter alone awl torbose excepted)* 'Abe percent. 

ages, however, were much less thsc toe' 4 illawcsee, xylose 

and P methyl.d.glueoside* The percevtads of et,a 1pi(1 on 

the r4, 4th, 6th and 6th days stowAlIy deoreasea from 10111 

to 	-871 on the Tth and eth days the or'corita86 of t,ge,s 

load waa verb low, 	'4 -_,;*6 and 

A.th fructose tae parasite continued to ley eggs 

till the bth dai* un the 1St and 2na dais the pevco 

of ee  laid were 10.0 end 170l reepectivily. Ihoop flAu 

were or or lees the save es those for twat of the otber 
op 

tfrdo discussed viefors* (At the 3rd, %th and tb 

,:,ercentaAta of 0.60 were more or less steady awl varied frolt 

41.11to b406 	un the t41.41 dai this pereentago wa* col' 

about 7. or the roinin, dain i***, 7th acid eth days 

the pore 	; \iere 44,4 kind va* 

in the ease of glucose 	sf4c,:_harose the parasites 

continued to ley e,,,k,;$ till the 1.1;th and llth day respectively* 

The peave- t*4e. of eggs laid on the first dais *as slightly 
mp 

more then that of the other fetads excesAin6 no c nO 

w*Aort weettor given for cirVii.ine4, mannozes  xylole Ana 



a mathyl4.4*4ucoside, enj  

and 14.4 respectively,. , rox the Jr. till thc uti day the 

per44atae:e verie4 from 6.1. to 1(1.4 and waa almost atesec.v. 

paroautegti 	eggs laid on the 7th day was near about 

ba  while ma the .ith day this WOA about 	For the remadni 

days th4 perzente‘,7? wee lees than 1. 

4:1',tus in ,,eriera] it SO4 L,lift stated that when ta* 

par444tes are not 	or Z'od with ,per only the majority 

or the agt41 are 	on t ist dais' while ,4baa they were 

fed a, fairly If4rge prekertion of the oh*s oonl! laid on the 

is$ Ind ;-,4ad days. with glucose, fructrise, aucrInt and. cAlt- 

oac aLmut 	as lamb as t e a!'„As laid on ani :na of those 

4.ore laid upto the 6t:I. 	, 	ith ii and a4orose 

4a,le 

 

rate at avii,ositiou was continu,v1 on t eth 

els*. LAAriag the rediainia day thf't peroenti 	oviposi. 

tioa A:teat:Ali declined. 

4. 4 	• 	* 

f 

A. 	4 

roc priatari data aim von in Table XX/X. the 

ta iiLier or k440 IALU from suieriptaca till death varied 

ttom *4 to 10.4 The average aac; tie „arcontul wore 

Atld a.40 ,Le paragite 	for 2 ,la:/e on4 died on the 

;)rq 

 

day. :he nuitber of eggs lai! on the lst and 2ad days 



xxtx 

RESULT OF OViPOSITION WITHOUT FSEDING - NOT WM WATER. • (A3S'il,NC11; OF HOST.) 

aerial 	Date of 	No. of eggs laid in each of the twenty-five larvae every Total No. Total No. 	Remarks 
No. of 	-mergence 	 twenty-four hours after emergence. 	of eggs. of eggs 

experiment. of parasite. 	 from 
emergence 
to death. 

I. 15.3.1938. 8 4 11 3 00 7 0,  7 5 1 10 0 0 6 5 0 04 8 0 0 0 6 76) Parasite died 
) 103 on 17.3.1938. 

5 4 1 0 0 0 0 0 0 1 2 1 0 5 0 0 0 0 2 0 0 4 01 1 2?) 
II. 15.3.1938. 5 10 0 0 0 9 3 1 1 0 0 0 1.1 5 1 0 1 0 0 0 7 0 0 5 64) Parasite died 

) 84 on 17.3.1938 
2 0 1 1 1 0 0 0 2 8 0 0 0 0 0 0 1 0 0 0 0 0 4 0 0 20) 

III. 15.3.1938. 0 10 12 1 0 0 4 7 8 0 1 2 2 3 0 0 4 0 10 0 0 4 0 2 4 74) P ar &o. ite Caul 
) 102 on 17.3.1938. 

3 0 2 5 0 0 0 0 0 4 0 1 5 0 0 4 0 0 0 0 0 1 1 0 2 28) 

IV. 19.3.1938 4 3 5 4 4 0 4 1 2 5 0 1 5 0 4 2 2 4 6 9 0 1 20 3 71) Parasite died 
) 97 on 21.3.1938. 

4 0 0 2 0 1 U 0 2 0 0 0 8 0 1 1 2 0 0 0 0 1 3 0 1 26) 

V. 19.3.1938 5 5 0 6 1 3 6 4 4 0 6 1 0 0 8 0 9 2 3 0 4 0 0012 78) Parasite died 
) 100 on 21.3.1938. 

3 1 1 1 0 0 0 8 0 0 2 0 0 0 4 0 0 0 0 0 0 1 0 1 0 22) 

VI. 19.3.1938. 10 5 4 6 1 2 0 0 0 0 6 4 0 6 8 0 0 8 0 7 7 0 10 1 1 85) Parsitc died 
) 103 on 21.3.1938 

0 1 2 6 0 0 0 1 2 0 0 0 2 0 0 0 1 0 1 0 1 0 0 1 0 18) 



varied between 64 
	

tG 2ti in0 avers6e6 wire 

74,7 and ;,61 the, porcen "05 Altai 24,6 and 74, it will 

be epsr, that a 6freater i:roportin • f  the se,is laid from 

emernoe till death 1,s,, atxylt 7 	laid on thi' 4ist 

ny 

( b) prt,  

-itit primary wItA art ,aiven in 1,;46 	1C4 to 

stie wore iota from einereenco till 'death, the average 

tb0 percentage being 106,6 sad 36,2. the 	wAte laid 

for onli 2 dva, cla the lit D2ad day* the parasite 

1/4144 46 to V2 and 16 to 1:: s t;8‘,ha vereges were ii,04 

and 17,0, the percentages were 2'0,6 and b4 • 	in the 

previous cutea moat if the egos laid fro:7z emeromne till. death 

Lot,: °bout St were 114/0 on the 1st 

(e) 
	

(  

The, primary dat are Jvan in b1 	1 XXI 0  

XXXX/20  UxtV0  and :c.X.,XV, 1;,; 'elOing, the peraite with 

fructo 	6alactose annoee ani4 soruooe tiho parasite 

laid 137 %a IJL:41, 147 to 169, 109 to 115, 107 to 244 and 

102 to 100 ens respectively, 	reepetive averages and 

the percentages were 147,3, 	1164, 106,7; 

to049, 47,2, 38.1, Paul 3.110 it will be seen that the 

average numQer 	to 4,1 elveroencs t 11 death was more 

or lees the 0400 in the „;/ucoss and frontlet° fe.ding, in 



/53 
noWf- xxx 

RESULT OF OVIPOSITION ;ITH 'illTc.ia GIVLN FOR DRIT KING. (ABSENC& OF HOST.) 

Serial 	Date of 	No. of eggs laid in c ch of the twenty-five Inrvae every Total No. 
No. of 	emergence 	twenty-four hours after emergence. 	of eggs. 

experiment. of parasite. 

Total No. Remarks 
of eggs 
from 
emergence 
to death. 

• 

92) 
) 

16) 

89 ) 
) 

16) 

88) 
) 

18)  

90) 
) 

19)  

92 ) 
) 

17 ) 

88 ) 
) 

16) 

I. 	25.3.1938. 

	

. 	25.3.1932. 

25.3.1938. 

	

IV. 	29.3.1938. 

29.3.1938. 

	

VI. 	29.3.1938.  

10 5 4 4 

O 0 1 1 

9 8 11 4 

O 0 1 1 

3 7 

2 1 1 1 

5 5 4 4 

4 0 0 1 

136 17 

1 0 0 0  

5 0 8 10 4 5 0 0 2 3 6 1 1 4 8 5 0 1 1 2 3 

2 0 6 0 0 u 0 0 0 0 0 1 1 0 0 0 0 0 1 1 2 

0 1 1 5 0 1 2 3 8 0 0 6 1 5 8 8 0 0 7 0 1 

2 0 6 0 0 0 0 0 0 0 011000 0 0 1 1 2 

8 1 3 4 6 2 2 3 4 4 0 5 3 0 1 2 1 8 0 0 3 

0 1 1 2 3 0 0 1 0 0 0 1 1 0 1 0 0 0 1 0 1 

5 5 4 4 4 6 1 0 10 4 4 5 2 3 4 2 3 0 0 3 3 

1 0 2 0 2 0 1 1 0 1 2-0 0 1 1 1 0 0 0 1 0 

4 2 4 4 4 7 1 3 2 3 4 5 5 3 2 4 2 0 1 3 2 

6 0 0 1 1 0 2 1 10 0 0 0 0 10001 0 2  

Parasite died 
108 	on 27.3.1938 

Parasite. died 
105 	on 27.3.1938. 

Parasite died 
106 	on 27.3.1938. 

Par=asite died 
109 	on 31.3.1938. 

Parasite died 
109 	on 31.3.1938. 

Parasite died 
104 	on 31.3.1938. 

76 8 2 7 2 5 8 5 4 3 3 4 2 3 0 0 5 0 `) 3 3 0 04 

O 0 0 4 2 1 1 0 1 2 0 0 1 1 1 0 0 0 0 0 1 0 0 0 1 



Parasite 
disd on 

49) 
) 

38) 
) 

30) 
) 

28) 
) 

2) 

45) 
) 

36) 
) 

30),,  

26) 

51) 
) 

40) 

29 
) 

28) 
) 

1) 

152 

137 

149 

22.4.1938 

12.4.1938 

22.5.1938 

/41. 	xxxi 

RESULT OF F i,;i0ITiG ON OVIPOSITION (EONOSACCHARIDS) GLUCOS3. (ABSMTC1J; OF HOT.) 

Serial 	Date of 
No. of 	emergence 

experiment of parasite 

o. of eggs laid in each of the twenty-five larvae, 
twenty-four hours after emergence. 

7-very Total No. 
of eggs. 

Total No. 
of eggs 
from 
emergence 
to death. 

Remarks 

	

1. 	2.4.1938 	5 3 4 1 3 1 3 4 0 4 1 32 31 0 1 2 2 1 0 1 1 1 2 

3 2 1 2 2 1 2 5 0 0 1 2 2 0 1 3 1 2 2 2 1 0 4 1 3 

1 2 2 5 011111 112 2 0 0 1 0 0 3 1 2 1 2 1 

2 2 1 0 0 1 1 1 2 2 2 0 1 0 1 1 1 0 a 2 2 1 0 2 1 

O 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

	

Il. 	2.4.1938 	2 3 4 1 1 1 4 3 1 3 1 5 4 0 1 1 0 2 1 1 2 1 1 1 1 

3 1 2 3 1 2 2 2 2 3 1 2 1 0 1 1 0 1 1 0 2 1 1 1 2 

1 2 2 2 1 1 2 2 1 2 1 2 1 0 1 0 1 2 1 1 1 0 1 1 1 

1 1 1 2 1 1 1 2 0 0 0 1 2 1 1 2 1 2 0 1 1 1 1 0 2 

	

III. 	2.4.1938 	2 5 1 2 1 3 2 2 4 1 3 3 1 2 2 3 1 2 1 2 2 3 1 2 0 

O 2 2 2 1 3 2 2 1 3 3 3 2 0 2 1 0 1 2 2 2 1 1 1 1 

1 0 2 1 1 1 1 1 0 1 1 0 2 2 1 2 1 1 2 2 1 1 1 2 1 

111 2112 211 2 11i2 1 00112 1 1 0 

O 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

• 

• 



...1,GV6-CR, XXXI 
	('Co 

RESULT OF F&JOING ON OVIPOSITION (IVIONO6ACCH Aia146) GLUCCX:3. (ABN Cu OF HO6T.) 

e every Total No. 
of eggs. 

6erial 	Date of 
No. of 	emergence 

experiment of parasite 

No. of eggs laid in each of 
twenty-four hours 

a the twenty-five lary 
after emergence. 

Total No. Remarks 
of eggs 
from 
emergence 
to death. 

Parasite 
dleo_ on 

2 2 3 3 5 1 1 a 1 4 0 1 2 1 1 0 3 2 3 6 2 2 0 2 0 

2 2 1 0 2 3 1 1 3 3 1 1 2 2 2 2 1 2 1 1 1 20 0 3 

1 1 0 1 1 2 1 1 1 1 2 1 2 1 2 0 1 2 1.2 0 1 2 1 0 

2 1 2 2 1 0 1 1 2 0 1 1 1 0 2 1 2 2 0 2 1 2 1 2 2 

2 1 1 4 2 2 6 2 2 3 2 1 3 3 2 2 2 1 0 0 3 3 2 1 3 

3 2 2 3 1 1 2 1 0 4 1 2 0 2 0 3 1 3 1 1 2 2 2 i 2 

1 2 1 0 1 1 1 2 1 1 0 1 1 1 2 2 1 2 2 1 1 0 2 1 3 

1 0 i 1 1 1 1 2 1 1 1 2 0 2 2 2 1 0 0 0 1 0 1 1 0 

2 2 0 2 4 2 0 2 2 6 1 2 0 3 2 3 3 4 1 1 3 2 2 1 

2 0 4 0 2 0 2 3 4 2 1 2-  0 3 2 2 2 0 3 2 6 0 3 0 2 

2 1 0 1 2 1 0 1 1 1 0 1 1 1 i 202121211 i 

1 2 1 1 1 1 2 1 0 1 2 1 2 2 221C)1112111 

IV. 18.4.1938. 

V. 18.4.1938. 

VI. 18.4.1938. 

• 

49 ) 
) 

39 
148 
	

8.5.1938 
28 ) 
) 

32 ) 

53 

42 
) 
	

149 
	

22.5.1938 
31 )  

235 

54) 
) 

47 ) 
) 
	

169 	18.6.1938 
27) 
) 

31) 



.168ULT OF 

	

erial 	Date of 

	

No . of 	emergence 
experiment. of parasite. 

V,cdrft. xxx ti 

ON (J'V-12061'1'1U:I 	 ‘A.:66.bciN 

vo. of eggs islet in each of the twenty-five larvae 
every twenty-four hours after emergence. 

h1/4.11) 

Total rho . 
of eggs. 

Total vo. 
of eggs 
from 
emergence 
to death. 

Remarks 

rarasite 
di ed on  

1. 28.4.1938 3 2 1 2 3 1 0 t) 2 2 2 4 3 1 6 0 3 2 3 3 3 0 3 2 4 

2 7 3 1 2 3 3 2 1 1 4 2 3 0 1 2 0 1 3 0 0 0 7 (.) 0 

2 1 1 2 0 1 1 3 0 1 1 1 1 1 1 0 1 2 2 0 1 1 2 0 0 

0 2 3 0 1 0 0 2 1 3 1 0 0 1 1 1 0 1 2 0 0 0 1 1 1 

C.) 0 0 0 1 2 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

55 

48 

26 

21 

6 

) 
) 
) 
) 
) 	156 
) 
) 
) 
) 

3.5.1938. 

28.4.1938 3207331100323412146004010 51) 
) 

2 3 2 3 9 0 4 0 0 3 2 0 3 0 0 3 3 5 0 1 1 1 2 2 1 50) 
) 

1 1 2 0 0 3 1 1 2 2 1 0 2 0 1 2 i 3 	0 2 1 1 1 28) 151 10 .5.1938. 
) 

1 1 2 1 1 0 U 0 	1 0 1 1 0 1 1 1. 1 1. 1 	2 1 1 0 20) 
) 

00100000 1 0 0 00000 0 0 0 0 0 0 0 0 0 2) 

111. 28.4.1938 0 1 3 1 4 1 1 6 4 5 7 0 0 1 3 2 1 6 0 2 2 0 1 1 1 63) 
) 

3 1 2 3 0 4 7 0 0 0 2 1 (.) U 6 2 3 1 2 3 3 0 1 1 1 46) 
) 155 5.5.1938. 

0 1 1 2 3 1 1 2 1 2 1 0 1 210 1 1 0 0 0 2 0 2 2 27) 
) 

1 1 1 1 0 0 0 2 2 2 2 0 2 1 1 1 1 1 1 0 2 3 1 1 2 29 ) 



aerial 
Aio • of 

experiment 

167 	 T-cart'f, XXX (Cola f 
huiaULT OF 	QVI?UolTlui‘i kmoi10611L;Urikilli)J.66)  FHUUTL/J.W kA36LeiNIU  

Late of 	loo . of eggs laid in each of the twenty-five larvae every Total 110. 
emergence 	twenty-four hours after emergence. 	of eggs . 
of parasite. 

7 

Total 
of eggs 
from 
eme rgence 
to death 

Liemarks 

IV. 5.5.3238 36 122 4 2231013730052 1 3 2 3 3 0 
1 3 2 4 Z3 i 3 2 2 3 4 4 1 3 3 2 2 1 2 2 2 1 0 0 5 

59) 
) 

56) 

Parasite 
died on 

) 159 11.5.1938 
1200122 1 11113011 120001003 25) 

) 
0111120011 112000210000112 19) 

• V. 5.5.1938 2 2 4 1 6 0 0 4 5 2 2 1 1 1 2 3 2 3 3 3 4 1 2 3 2 59 ) 

3 0 2 3 3 2 2 4 0 0 1 3 1 6 4 2 3 1 3 2 1 0 0 6 0 52) 
) 157 20.5.3238 

12110321112 2 11001 100000 1 2 24) 
) 

1 2 1 1 1 2 1 0 1 1 2 1 0 1 0 0 1 1 1 2 0 0 0 1 1 22) 

VI . 5.5.1938 3 1 2 2 3 3 2 1 U 0 3 6 1 3 2 4 1 2 2 4 5 1 3 1 1 56) 
) 

4 4 1 2 3 2 2 4 6 0 0 1 1 3 1 2 0 1 1 2 4 0 0 0 1 45) 
) 147 19.5.1938 

2 3 1 1 1 0 0 0 2 0 1 1 1 2 2 0 1 1 1 0 2 1 1 1 1 26) 
) 

2 2 0 1 1 0 1 1 0 1 0 0 1 1 1 0 1 1 2 1 3 0 0 0 1 20) • 



52 ) 
) 

53 ) 
) 

5 ) 

54). 
) 

55)  

63) 
) 

52 ) 

57)  
) 

49) 
) 
9) 

56)  
) 

51) 
) 
7) 

57 

565 

110 	11.5.1938. 

109 
	

10.5.1938. 

115 
	

10.5.1938. 

115 
	

17.5.1938. 

114 	17.5.1938. 

113 	16.5.1938. 

(S 8` 	,ta/(refri. xxxut 
RESULT OF i.DIF ON OVIPOITION (LONOSACCHARIDES) GALACTOJ&  

Serial. 	Date of 	No. of eggs laid in each of tho twenty-five larvae 
No. of 	emergence 	twenty-four hours after emergence. 

experiment• of parasite. 

(A3SENCL CF  

every Total No. 
of eggs. 

Total No. 
of eggs 
from 
emergence 
to death. 

Remarks 

Parasite 
died on 

	

3.5.1938. 	0 2 2 2 3 6 0 0 4 1 1 1 1 2 3 5 2 2 0 8 4 0 1 1 1 

3 3 3 3 2 20008000 2:1 9 3 2 0 2 4 3 1 2 0 

O 0 1 0 0 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

	

8.5.1938. 	1 0 7 2 2 2 3 3 3 3 9 0 4 2 1 3 1 0 0 2 1 2 1 1 1 

3 2 2 2 3 1 3 3 3 3 0 0 0 6 0 0 1 2 7 0 4 0 0 4 6 

	

8.5.1938. 	7 1 0 3 2 2 0 9 1 6 1 4 0 3 3 1 0 4 2 3 2 2 3 2 2 

O 4 0 2 1 2 2 7 0 0 4 3 1 1 2 1 1 3 2 2 2 3 3 3 3 

	

14.5.1938. 	3 1 2 3 3 1 2 2 2 3 0 0 U 1 2 7 6 4 2 4 p 0 5 0 4 

2 2 2 2 0 0 9 0 3 4 2 1 3 2 2 1 1 3 0 3 0 0 3 1 3 

O 2 0 0 1 0 0 1 0 0 1 1 1 0 2 0 0 0 0 0 0 40 0 0 0 

V. 	14.5.1938. 	2 3 2 6 0 0 8 4 5 0 0 1 2 3 3 3 0 2 0 3 1 2 2 1 3 

3 3 8 0 0 3 3 1 2 2 2 3 4 3 1 2 2 2 2 1 3 0 0 0 1 

O 0 0 1 2 0 0 1 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

1,  .5.1938. 3 3 3 2 2 8 0 0 0 3 3 4 3 2 1 2 7 1 3 2 0 1 1 1 2 

4 3 3 5 6 2 2 1 1 2 0 2 3 3 4 1 1 2 2 1 2 2 2 2 0 

T. 

IV. 

VI .  



Tzara ?c,cxtv 

RLSULT OF FILZOTFG ON OVIPOSITION (IIONOSACCHARITY3S) MY1.7-0E (ABSITTC13 OP HOST.) 

Serial No. 	Date of 	No. of eggs laid in each of the twenty-five larvae every Total No. Total. No. Remarks 
of 	emergence 	 twenty-four hours after emergence. 	 of eggs. of eggs 

experiment. of parasite. 	 from 
emergence 
to death 

Parasite 
died on 

	

I. 	20.5.1938. 	4 2 3 1 0 0 5 6 2 1 6 2 1 3 4 0 0 0 2 2 3 2 2 2 1 	54) 

	

) 	114 	22.5.1938 
1 2 2 1 2 7 0 0 0 0 4 3 2 4 5 3 2 2 4 4 4 2 3 3 0 	60) 

	

11. 	20.5.1938. 	4 4 3 0 12 0 3 3 1 2 2 4 2 3 5 0 4 5 3 0 4 0 1 2 	58) 

	

) 	114 	22.5.1938 
3 2 2 4 0 3 0 4 1 3 3 2 0 0 0 6 2 2 3 2 2 2 3 1 6 	56) 

	

ill. 	20.5.1938. 	3 4 2 2 2 0 0 7 .5 2 2 6 3 2 2 2 3 1 6 0 0 0 2 1 3 	60) 
) 

2 1 2 2 2 4 2 3 1 3 4 3 2 3 1 4 0 0 0 7 0 0 4 3 3 	56) 	124 	23.5.1938 
) 

0 0 0 3. 0 2 2 0 0 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 0 	8) 

	

IV. 	25.5.1938. 	2 3 1 4 0 4 6 2 08 0 1 3 1 2 1 2 2 22 1 5 4 6 0 	62) 
) 

3 1 2 3 3 6 4 2 0 1 3 0 6 0 1 1 2 2 2 1 1 1 2 2 1 	52) 	119 	28.5.1938 
) 

0 0 0 0 1 0 2 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 	5) 

	

V. 	25.5.1938. 	zr: 2 1 3 4 2 1 2 4 3 2 1 3 2 2 0 0 6 0 0 4 3 5 1 4 	59) 

	

) 	107 	27.5.1938 
3 0 2 0 0 6 0 0 4 4 5 0 3 2 2 0 3 2 2 0 0 2 3 3 2 	48) 

	

Vi. 	25.5.1938. 	2 3 0 6 0 2 3 2 1 0 4 2 2 3 2 4 4 0 6 3 1 2 2 4 1 	58. 
115 	27.5.1938 

2 4 1 3 4 2 4 3 1 2 1 2 2 1 2 4 1 0 0 0 0 6 4 4 4 	57) 



S 

• 

140 	T-cv(r+ XxX ✓  

RESULT OF Fii=liTC4 ON OVIPO 
	

(EriONOSCLIIARIDES) SORBOSE. (ABSENCE OF HOST). 

Serial 
No. of 

experiment 

Date of 
emergence 
of parasite 

N. of eggs laid in each of the twenty-five larvae every Total :ao. Total No. 	Remarks 
twenty-four hours after emergence. 	of eggs of eggs 

from, 
emergence 
to cleaith  

 

    

Parasite 

1. 29.5.1938 1 3 0 4 0 0 6 4 3 2 3 3 2 2 3 0 3 5 2 2 1 1 2 1 3 56) 
3ied on 

) 109 31.5.1938 
3 3 2 0 0 3 4 3 0 2 3 4 0 2 3 3 1 3 2 2 1 3 3 1 2 53) 

II. 29.5.1938 2 3 5 4 4 5 2 0 2 3 0 0 2 3 4 1 1 1 2 2 3 1 2 2 1 55)  
) 102 31.5.1938 

0 1 8 0 0 6 0 4 3 2 11 7 0 0 0 2 1 1 1 5 0 0 3 1 47) 

III . 29.5.1938 4 4 3 0 0 5 6 0 0 4 3 3 3 1 0 2 1 3 3 4 3 2 1 1 2 58) 
) 107 31.5.1938 

0 3 2 1 1 3 2 2 2 3 4 3 3 2 2 1 1 2 3 1 1 2 2 1 2 49) 

IV. 3.6.1938 1 4 3 2 2 50 0 3 0 0 7 0 5 4 0 3 1 1 4 2 6 2 1 2 58) 
) 104 5.6.1938 

2 3 1 2 3 0 3 0 2 1 1 3 1 4 0 2 1 0 0 1 3 3 4 1 5 46) 

V. 3.6.1938 4 3 5 2 0 0 3 3 3 2 2 2 2 1 2 0 4 3 2 2. 2 2 2 3 1 55) 
) 

3 2 1 3 1 1 4 1 2 1 2 0 1 3 3 2 1 2 4 1 1 1 3 2 0 45) 105 5.6.1938 
) 

0001000010 101000100000000 5) 

VI 3.6.1938 0 6 3 2 0 010 4 3 2 1 0 0 4 3 3 3 2 2 2 1 0 0 0 2 53) 
) 107 5.6.1938 

4 2 3 0 6 3 4 0 2 2 1 3 2 2 1 2 2 3 0 1 0 43 2 2 54)  



• 

%he 
the oes ofli,let000t 	u-nnol I number of eggs laid ix 

len Cann that ()Z 	jucoiw. or fraetoae t4y 10.b to 
1341 14  ;n the amnosPocheitillee thP ntimber Of ego laid 
serbome, feoding who &Wow,. The pernstie laid ego for 

4 tc deys witt iatkoorte and fruotoee anct 2 to 3 days with 

auooset  oau9oFfe4 and sorboses It Mfyi Lif,OittVitr, be menti nod 
Vrt. CAINZIa.,  -63-  t412.0A-e_ 	ko 36-  

that - 	 t daramito 

lived froo I.to 34 doya with ilueoset.7 to lb aaye with 
fructose aro, 2 to 3 oaye vtlUi c;alactoee, mannoze And sornos0. 

The number of e&io laid with ,lucose varied from 46 to .54; 

36 to 47; 27 to .:11; 	to ,X2; 	a 	to 	respectively o the 

1t Md 3rd, 4th nail 6th dare. 	eo;reapondin,o averaela 

*ere 60.2, 40.3,b.7, 27.7 azzu uoo. 	ereentiaes were 

1049  13.3, U.6, 	ungl Oa. 	1.14.41 I:rut:teee the paremite 

laia from 61 to 5.Ie, e,oti the 	4ay, 46 to 66 eggs on 

the ',nil day, 24 to 	eh,01 4n 'Lie 3rd day, 	to 29 lo40 

on the Ah o,ay aadL to t 	on the 6tn day. The average 

amber of e8ze laid on the suoce4sive days were 664, 4,49 

'105,00, 2.i...6 and 1.3. Ihe olmenv.awife vere 18.34 164, 6.6, 

and 	,ith golactoes tle parailta laic 52 to 63 

ego on the lgt claw, 	to iitd. 0405 o' %he 2nd Aay and to 

*go' on the 3rd day. Ma avoras tor the eorrespvoding 

days rere 56.14 :Ala and 3.64 tho percantAges bein$;,; 16.6, 

17.4 and 1.4. 



In the case of mallnoale the number of aoids laid on 

the ..c3t1  bi end arn dai wuled frwie oq to 62, 4b to 60 

Nn4 to Jr 416,00s reepectivaly. The overeuee ,qnd the percent. 

aet were 66.6, 64v, and 2.23 	ld.1, ana 0.7. 

.he pa:1W%, red with sorboas iaii ba to 8b 0;.,04 on 
and 

thol 	,ana 44 to 64 egs on the 2nd aay Th irjie para. 

Alto that xlrvived on the 4rd day laid 4 (11440. The averoos 

ana 3rd isoi were 	• Li 
coms 

and O., theLparesnta6az were 104, 16.2  

Ihe results of koodine with modoSeeoharides a4rdw 

that 1.6.b to 194 cot tilf; edio i the ovaries 'ii;ers 11414 on 

the let 41444. on the 2na day 	lb.1 or the ego were 

laid. The pereentao or the e,Ato lit or the 3rd and the 

4th dayo with tjuooso and rruotome alone wae about half as 

4tueh 	the it and 2n4 4114yo. In the raulatair dayo the 

nualber or trii ta Inid we ver 

(4) 	 ,'04" d'• 
	 et f 

The primer, data are giwn in 	.AV 

xixz and UAI4. : total number of 14,0 laid from tomer. 

4,..enoe till death with suit:rose, $Qaltose, 1*eteae and cello. 

biotite feedin6 varied from 163 to 1b2, 139 to 167 104 to 116 

and lciL to 10.0 resi,ectivelp. tie respective aver 	.*nd 

the porcentas *ere 15b.A, 147.81  10W.0, 108.3; 62.4e, 

4.8, .Als4C) euld 36.7. In the distotharide group the amAimum 

for tNe 



[~3 T~(rl;# xx,c VI

DSULT OF FE IN ON OVIPOSITION (DI '''ACCH1\RIDES) SUCROSE. ( ABSENC OF HOST . )

Remarks

20 .6.1938

22 .6.1.938

Parsa1t
di d on

158

153

162

54)
)

49)
)

28~
~

22 )

56)
)

50~

26)

22 ~
)

8 )

55 J
)

45
~

29
~

27 )

v ry Total. No.
ot eggs .

ggs laid in .ach of t.h twent y-f'i ve larva
twenty-four hours aft r rgenc~.

I. 10.6.1938. 2 3 4 5 2 1 2 4 0 2 1 2 3 2 2 2 3 2 2 2 3 3 0 0 2

212 2 122 2 2 3 2 023 2 2 3 3 5 2 3 2 010

1231111202201130040001011

212202 22 0011300002100001 0

II . 10.6.1938. 0 4 3 2 1. 0 3 0 2 3 2 2 3 0 1. 1 3 1 2 2 4 4 6 4 3

o 3 343 2 3 0 0 7 2 03 4 1 1 2 1 00 03 2 1

200 1 5 110 2 00 1 1 12 002 2 0 1 120 1

1 2 ·1 10 0 000 020 12 2 2 112 12 001.

o 0 120 0 1. 1 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0

III. 10.6.1938. 5 4 0 3 2 3 3 0 4 2 2 1 1 0 7 0 0 4 ·· :3 0 2 1 1 3

3020360411120310350200 ...1:2 2

212 1 1 132 1 1 1 1. 2 110 0 4 012 0 100

o 3 2 3 0 0 0 6 ·:4··~~1 i 2 2 0 0 0 0 2 0 1 0 0 0 0 0

e ' ial Dat of No. of
o. ot m r genc

exp rim t of parasite

•

•

Total No.
of gg
from

r genc .
___ _ ________________ _________________o...- ....'t-....o_....s_..t.-;;1}...-,----.r-~~~-

.'



R ar so.

o . )
Total o.

£ a .

TAVU.e- ", ,, XVi <....c~u I
( I OCR )'s ) su • ( BS

~o . of ggs 1 1d L~

to 'J t.y-f'our h U

(~ t

BES,ULT 0 FJ:lJ:Ju .L.L'lu 0 OVIPO ITI

- - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - _._.---~_.__._-----.......;;..;;;.;;;;..;;.;;;;--~~~~-

12.11.1938

159

110

15

53)
)
)
)

23 )
)

24~
4 )

)
)

9)
)

27)
)

28) .

, )

46~
28 ~
26 ~
4~

, 0

~ r- ', 0

2

1 0 0

1 1.

3 21 1

.... 1 1

o

1 G 1 1 1.1

o 0

1 01 11 9 1

3 1 2 21 2 31

3 2 31

3 2

.1. 1 2 1 o: 2

1 2 5 1 1 0

.; 2 0

1

2 111 1

0 10 10

. 3

5 3 242 9

0 0 1 0 0 0 1 0 0 1 0

o 1 1 0

B 1 1 1 2 ' 1 3 ~ 0 " 1 1 3 0 1 1 1 2 "0 1 0 0

13 2 2 7 3 ~ 2 1 2 3 1 1 0 0 G 04 2 2 10 1 2

2 1 1 1

2 3

1 1

5 03 2 500083 203 0 32 2 1 1 12 1 1 6

30 2 10

211 0 01 01 020 10 ~ 120 1 01 3 31

l ' 1 1 2 2 1 2 1 1 1. 1 1 1 2 1 1

9 3 5 1 1 2

•. 10.1•

I .

IV.

•

•



•Clifet,  '<KA^ 'Pi, 

RESULT OF FEMING ON OVDP0x,TTION. DIACCHARIDE0 	LT003 (ABS3NCE OF HOW.) 

Serial 	Date of 	No. of eggs laid in ssoh of the twenty-five larvae every Total No. Total No. 	Remarks 
No. of 	emergence 	twenty-four hours aft-r emergence. 	of eggs. of eggs 

experiment of parasite 	 from  
emerizence 
to death 

41 

• 

	

I. 	25.10.1938 4 3 3 2 2 2 6 0 0 8 4 3 2 2 2 3 2 1 1 2 1 1 2 1 1 

1 3 3 2 4 3 1 2 2 1 2 1 0 1 2 1 2 2 2 0 0 0 1 1 

1 1 0 2 2 1 1 1 0 1 1 2 2 1 2 1 2 2 1 1 1 1 0 0 

0 1 	0 1 1 2 1 1 0 1 1 2 3 0 0 6 0 1 1 1 0 0 0 

	

II. 	25.10.1938 1 4 3 3 2 0 7 0 1 1 2 3 3 1 2 2 3 2 2 2 3 4 2 3 0 

3 1 0 3 2 1 1 3 1 2 0 3 0 0 1 2 3 0 2 2 5 0 0 0 0 

2 1 1 1 1 0 0 1 0 5 2 0 0 1 0 0 0 1 0 1 2 1 1 1 

2 1 0 0 0 0 3 0 0 1 2 0 3 0 1 3 0 0 0 1 0 0 0 0 0 

0 1 1 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

	

III. 	25.10.1938 0 4 3 7 0 0 0 3 2 1 2 2 4 2 2 0 0 2 1 1 2 1 1 0 

2 2 0 0 6 0 5 0 1 2 1 1 2 2 1 3 5 0 0 4 3 2 2 0 0 

3 3 0 1 0 1 2 2 0 0 3 2 0 0 0 0 2 2 0 3 2 0 0 0 0 

2 1 0 1 2 1 2 1 0 0 0 0 3 0 0 2 1 1 2 2 0 1 2 0  

Parasite 
died, on 

58) 
) 

42) 
) 	151 	1.11.1938 

28) 
) 

23) 

55) 
) 

40) 
) 

23) 141 	3.11.1938 
) 

17) 
) 
5) 

45) 
) 

44) 
) 	147 	31.10.1938 

26) 
) 

24)  



(64 	 Xk)(vii (Corictit 

RESULT OF FEDING ON OVIPOSITION. DIACCHARIDES MALTOSE (ABSENCE (Jr Hor.) 
Serial 
10. of 

experiment 

Date of 
emergence 

of parasite 

No. of eggs laid in each of the twenty-five 1t4rvae ev'ry Total No. 
twenty-four hours after emergence. 	of eggs. 

Total 	Remarks 
of egs 

from 
emerolnce 
to death 

12.11.1938 1 2 1 0 3 5 8 0 0 0 2 1 3 2 1 3 2 4 4 0 1 2 1 1 0 47) 
) 

2 2 3 3 1 1 2 0 4 1 6 0 3 1 2 2 1 2 3 0 1 2 1 1 2 46) 
) 

1 2 0 0 3 3 0 2 2 1 1 2 0 1 2 1 1 2 2 1 1 0 2 1 1 32 147 
) 

0 0 2 10 0 2 1 12 00 0 10 1 0 2 0 1 4 0 0 00 18) 
) 

0 0 1 2 0 0 0 U 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4) 

V. 12.11.1938 0 4 3 1 2 3 8 0 0 4 3 2 3 2 2 2 4 3 3 2 1 2 3 1 0 58) 
• 1 2 2 1 4 2 3 0 1 6 1 0 3 0 0 3 4 1 2 0 2 1 0 1 3 

) 
43) 
) 157 

2 1 2 3 0 4 0 2 1 1 4 0 2 0 0 2 1 0 0 3 0 3 0 0 0 31) 
) 

2 0 2 0 1 1 0 0 1 2 0 0 0 1 2 1 1 0 0 1 2 2 0 3 3 25) 

VI. 12.11.1938 4 5 0 0 2 3 3 0 0 2 1 7 3 2 2 3 1 1 4 4 3 0 0 3 2 55) 
) 

3 0 3 0 0 2 b 0 4 0 4 1 2 3 3 2 2 1 3 2 2 0 2 1 47) 152 
) 

2 0 1 1 2 0 1 3 0 0 1 2 0 2 2 3 1 1 0 0 2 0 0 1 2 27) 
) 

1 2 4 2 4 0 0 0 0 0 0 1 1 1 2 0 0 1 2 0 1 1 0 0 0 23) 

Parasite 
died on 

23.10.1938 

19.11.1938 

21.11.1938 

• 



2 2 2 1 0 6 0 5 0 6 0 4 3 3 2 2 3 2 2 3 2 2 0 4 1 

3 0 2 3 2 3 0 0 6 4 2 2 2 2 4 3 1 2 2 3 0 0 2 3 2 

I. 	28.11.1938 

RSULT OF F,.-.DING ON OVIPOSITION (DISACCHARIDES) LACTOSE. (ABSENCE OF HOST). 

Serial Date of 	No. of eggs laid in each of the tweLty-five larvae every Totni No. Total No. 	emarks 
No . of emergence 	twenty-four hours after emergence 	 of ed,;s of eggs 

experiment of parasite 	 from 
emergence 
to dea 

Parasite 
died on  

57) 

	

) 	116 	30.11.1938 
53) 

) 
000000001000 1000010100110 	6) 

• II. 	28.11.1938 	2 2 2 4 0 6 0 5 3 4 ,0 0 2 3 1 3 3 3 0 0 2 1 3 3 5 	57) 

	

0 	112 	30.11.1938 
3 3 2 3 2 2 2 3 2 3 4 2 4 3 2 2 1 2 2 3 2 0 1 0 2 	55) 

	

III. 	28.11.1938 	4 3 2 0 5 0 2 4 3 3 3 2 3 2 2 2 3 2 1 2 2 3 3 0 0 	56) 

	

) 	106 	30.11.1938 
2 2 2 4 0 3 1 0 5 0 6 2 0 3 3 3 p 2 1 2 1 3 2 3 0 	50) 

	

IV. 	2.12.1938 	2 4 2 1 2 2 1 1 3 2 1 0 0 6 3 0 7 5 3 3 4 3 0 1 1 	57) 
) 

2 2 3 2 4 0 0 6 3 0 6 1 2 0 1 1 2 1 2 3 0 2 1 1 2 	47) 	108 	5.12.1938 
) 

0 0 0 0 0 1 0 1 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 	4) 

	

V. 	2.12.1938 	1 4 6 0 3 2 2 4 0 3 0 4 3 0 0 2 3 3 4 1 4 2 3 1 1 	56) 
0 	 ) 	104 	q.12.1938 

4 3 2 2 0 6 0 0 0 3 2 2 1 2 2 3 1 1 1 2 4 1 1 2 3 	48) 

	

VI. 	2.12.1938 	1 4 0 0 5 2 2 4 4 2 2 1 2 3 4 3 7 1 2 2 0 0 3 2 2 	58) 

	

) 	108 	4.12.1938 
3 1 2 1 1 0 0 6 4 2 2 0 5 0 2 3 1 2 2 4 4 0 0 1 4 	50) 



i (4 g 	T-0,444. xxxtx 
Wall a 1, ,,,,;ING QIN Oili-C, IZI,j; ( , 14.-404,MAUMM4) OSLLOSIOaKs (03wNew Or H0.54r.) 

	

,eriea 	Ltate oz 	No. of ea.. 1.:.1..to_ in each of the V4int,i-live 3.ifii.:..c. awry' Total No. Toti..4. No. 	Iimmprks 

	

o. or 	au /teem Ce 	 t k.entd-ro Ur aura after waernco. 	 of.eiis. of e‘es 
experliassat of para ite 	 from 

OM:4170LIZO 
t 	coot 

5i 	OI! 

1. 8.12.1j38 b 4 3 U 4 34 5 0 0 4 4 3 2 0 0 3 	1 1 	0 14 1 0 
1108 10.12.193a 

3 0 3 4 3 0 0 7 0 0 9 2 1 4 0 2 3 1 2 1 	1 3 0 

II. 8.11-  3 4 C 6 0 0 1 3 3 5 .1 3 1 3 2 1 4 n 0 5 0 0 0 0 
111 10.IP.1938  

:3 6 3 0 3 7 1 4 0 8 4 1 1 3 2 3 0 3 2 2 0 u 0 0 0 
• 8.117 4.1938 4 4 0 0 7 	0 6 4 2 3 3 1 4 3 0 0 4 3 0 	1 0 2 59) 

107 1' • 	2 	.1.937. 
3 1 n 3 0 0 3 3 1 4 3 1 2 1 3 0 0 9 0 2 3 3 1 0 0 43) 

al. 12.14.1:J38 3 5 	3 0 2 1 3 2 0 1 3.'Z'J 4 0 3 3 3 1 2 0 4 0 1 54 ) 

2134 2 1 	4 3130.3120132 010240 46) 109 15.12.1938 
) 

0 1 0 0 0 0 1 2 0 0 1 u 0 0 0 0 0 1 0 1 0 1 1 	0 9) 
V. 12.12.1938 3 2 3 2 3 1 2 9 1 2 1 3 1 3 3 1 6 0 0 4 	0 1 2 4 37) 

) 106 14.12.1938 
1212222125  1 9 30330200602010 49) 

U. U..12 1 9384 1 	2 	2 	0 	3 	0 3 1 2 2 2 2 2 2 1 1 
) -10:) 1,*.ik.1938 

21 	201x:111.12 0 1% U17342 	4011 
a 



nutter of 	1r.i ith sucrose fesding and maltose 

ft110*114g it. Ms numsr of 	Veld with laeless and 

eolloblose reeding was or or leee. the Wie* Arld was ebstot 

18 INO 16 * les* thwl those of sucroes and maltose. She 

palmate continued to lay egAis With* 5th dn./ with wormy. 

and maltose while with lactose and cellobiose it laid eggs 

for 3 days. It any, however, s notc,t4 that with sucroes 

0 
	tbe parite continued to lies from 10 to 36 deo* ollh 

LAltose tht parasite survived for 6 to 7 days, 4th lecasse 

and ealebioso the mai;c)rit.; 	.l •emAtes susvived only 

for 2 days. The number orr.,Le laid on the 1st, 2nd, :„ird, 

4th sad 5th daio with sucrose feedlo varied iroa 	to 4:;Lit  

46 to bb, ,z!3 to a1, 	to 	and 0 to 	resisectively. 	41e 

correspond1n4 everasee weft &4441, 4411.), 264, 24.8 	r 

The percentaefle were 18.1, 16.2, 8011, 6.2 and 0.9. o4th 

41 	maltosetLenumber of sgol laid on Vie suct000sivm dve i.e., 

litl  2n0, drd, 4th ami 6th , agys. varied from 46 to 66, 40 to 
47, 23 to 32, 17 to 26, an4• to 5 with 6.4.2, 4.;›417, 274,6, 

21.7 and 1.b as Us 8veraos. lhe kercents‘es %ere for the 

t, 2n1 3rd, 4th and 6th days ors 17.6, 14.4i, 9.2, 7 2 

Ana 0.6, 	In the cii4es of lieetose teloin the oumber of 0141s 

, ktriod from bk; to 414 o tr,f, 	day) 47 to t.g. ov; the and 

itiranites that Ilved on the .;:rd dad 1c 4 and 6 

J10 1,,AtcroTt,;fts tor U.e ottoommive 1?Vti were bti• lt  60,b, 

and la, the iiercentai,or7 	UFA, 16.7 and 0.6. leedin6 



741th cellobiosc the pit es laid 44i to 69 ego on the lot 

c,lay 	 1 44,, to f,A; see* on the 1,:nd dayol, The one parasite that 

survived ov, the .,ro uoy imi J eg6a• The *vamps for the 

_tat 	Jaya were 06.6, er40.7 cnu 1 respectively, 

t4a percent444ea Ueint 	and u.5. 

The results obtAined t)i fevdim, t!ne darsaitea with 

dioacchariJee .ow that 17.6. 	4 of the e:" A in the 

4/ 	ovnries were lnia oft the let dAy for t verlouo swiare in 

the disaccharide f,,,roup trieu. .n the 2nd day tide peroonteoa 

voried tram 14.4 to lb.?. -a with i.litcose and fructose of 

the aonoesOcharlds 4drouv the 1;-,,trcentat4e of the 464 lai ort 

Z he Jrd 	d 	werr halr 	much so those laid on the 

let and 2nd days. Ihe numder of ei 1J on the tth aay 

it aucrose aria woltose *act on the taro <my with 14et030 

and cellopiode 	rACIt Sig/tfieRUt• 

e) 

.4he primrav dots are given i 	iL. 1.1 thie 

otoup reffinose wee trieJ. the totsl aumoer 	eggs laid 

from ameronce till deato with Liao feediaa was t)etwolis 1* 

to 11b, 	e verae wag 112.6, the poroentue bein 37.1. 
rata parasites survived and laid 	for 2 dsye. 	solit. 

sty parasite livec, RU laid *go for dives The num0er of 

et;gs laid ct. 	1stj varied 14'014 64 to 63, while on the 

noi rimy i varied from 61 to Sti. no pers,,ite that lived 



/11 	 3& 	L. 
RNSULT OF Fg";DIM OK OVIPOSITION. (TRISACCHARIDNS) 1AFFINOSq (A3STMCSI OF Hosr#) 

Cate of 
No. of 	emergence 
experiment of parsite 

No. of 	laid in each of the twenty-five larvae every 
twenty-four hours after amrgrnica, 

Total No. 
of 	44-2., 

Total No. 
of eggs 
from 
pmeokAnce 
to Meath 

Remarks 

1. 16.12.1938 323 4 a 2 3 3 32024070433621001 59) 

P atm ife 
died on 

) 113 18.12.1938 
660940 0032332201303 ,, 01220 54) 

II. 16.12.1938 6 3 4 0009 	32232 .113.36032110. 63) 
) 116 18.12.1938 

233442 00.3 34326100320 060 02 53) 

111. 16.12.1938 0 5 2 3 6 4 8 3 2 1 	0 0 3 	4 4 3 1 2 2 2 1 1 1 60) 
) 111 18.12.1938 

2 2 3 2 0 2 • 	0 3 3 0 1 2 4 2 2 3 2 1 4 4 I 0 1 51) 

IV. 20.12.1938 3 3 2 0 0 6 0 0 6 	3 2 	1 2 4 6 0 0 3 4 0 0 2 54) 
) 1 22.12.1938 

3 3 0 0 	2 CI ;.1 2 0 0 f•-:? 2 3 2 3 4 0 3 1 3 3 0 2 65) 

V. 20.12.1938 6 3 3 0 4 2 2 3 0 6 0 0 4 0 	0 3 2 0 1 3 3 0 0 1 54 

2 2 2 3 0 4 4 2 3 0 2 2 0 0 2 2 0 3 1 1 2 2 4 0 3 52 114 22.12.1938 
) 

0012000010001001010010000 8) 

20.12.1932 2 	13 3 4,;: 	1 2 1 3 2 1 7 0 0 .4 :7i. 3 3 2: 2 a e. :3 	3 61) 

0 3 6 2 4 3 2 0 3 0 2 6 3 0 1 1 1 	2 4 0 3 2 2 2 ) 
51 ) 

112 22.12.1938 



/ 7 2_ 

on 141ei Wird day laid eggs* The eve siLes for t 4st aod 

_nA Aeys were aboo and 824 with l9,03 and 17.4 ote the realet. 

ive ;ercentaelee* 

(f)  

:,Lhe primard data are k-Aven ire 4,Ables 	and 

'4]e fluivber of es:t.A laid from emergence till ,,teeth wtte 1:)7 

/to LMAor ylosa and 1O to 113 for arebiacee. 4f4e reap 

	

41 	iva nsetramas wars 114.j and 10844); the peroentatieo ein 

;.,744 and 35.b. Ilhe parasite in 14,eneral llve4 ar.d 1at:1 egE:a 

for two days for both the ...erA,41,*4th reLioose one parasite, 

_owovert  lived and lsi es for 3 days 

the: difference :,,geta4,n t totAl number Of IWO 

lai4 wit ylose 41d 6irablooee ftmuiai, WAS not eiwiltialeat, 
on 

4he naaber of ep,00 Laid with xylosalaad the tirst and NM's& 

days varied /roll ut4 to t> ac 47 to 67, with t440 And 844 

	

All 	as the roseeouva avret/ea• 	e:i.,eroyoteoe were 19.6 And 

171•4.11, ILQ number of 0.41.1,A laid wjt 	io.e feedlr4, was 

3.4 to 	for t4,0 14) day and bl to bb for the 2nd day, the 

ree?ective avarek:ostietn. 6...) and 624. The percentages 

-7ere 

 

1.3 and 11.4. 	1:tirsaita that lived oml ticso ,4rd day 

laid Z eggs* 't7,A)re was no di;:teranco la the rat o of ovi„esi. 

um% *au Kilos. and arabincem teedin4 	qaci. ')f 	n lave 

tchex. the ?eremite laid ep*,4 	4.t may, hiwecer, "e 2 -,td 

that tao nuizbek of ic„ze laid on the 1st daj 16,ao 
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• 1. 2.1.X936 

3 

• .1.19.3) 4 

2 

V. 6.14939 0 

VI* 6.1,1i3 3 

• 2..1.1939 	•-,:& 33 

0 3. 	0 

a. 	2.1.1939 	4 .0 3.3 

4 3 2 

.3 3 •4 

3 3 2 

3 .0 0 

4 3 3 

2 2 1 

1 4 .1. 

n 1 2 

/73 	 XL ( 

A' OF F':z...111NG ON CVIFWITION 	 314 CitarI(C2 OF itiOST. ) 

of 	MO. 	sk4;4. 1j j.4.ch of ths teleutp.tIve 1'VØ wv -ry Total O. Total lise 	,ostsricii 
o. of 	;wars/sues 	twonty-four hours After omargemos 	 of ea?,,s • of ego 

ttt of per 	 fn. 

9 0 0 3 2 2 3 1 4 3 1 0 2 2 2 4 3 3 2 2.  
119 4'1.1939 

0 4 2 2 3 3 3 0 4 2 2 2 0 3 4 2 2 3 1 43)) 

6 6 3 33 3 2 1 7 3 00 0 04 2 1 3 .1 1 2 60 ) 
117 44.1420 

2 1 3 2 3 3 1 4 237 4 604.4 3 2 2 
114 4.1•10301 

6 2 .4. 0 ;1 2 3 4 0 4 4 4 2 1 .6 0 4 -I, 2 1 2 ) 
3 3 7 4 2 1 3 0 4 0 4 3 3 3 1 2 1 4 

ta.liasal9 
9 0 .2 0 0 2 2 4 3 3 2 3 .2 2 3 4 2 1 3 tit 
•-•.'L 3 3 2 4 3 2 2 1 1 ,* 3 0 0 3 2 3 1 66 

109 8•1•311,39 
4 3 2 0 3 6 2 1 1 3 	.0. 2 2 0 1 6 2 1 3 3 53) 

3 2 3 3 6 0 0 0 4 3 2 2 2 0 6. 6 3 3 3 0 62 
6.1.193111 

1 4 0 0 3 0 2 2 7 1 3 2 0 1 3 0 1 2 2 3 47) 
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/7-4 	'J-cv‘,Ce, 	x tot 

Stia 	F 	• NG t t• V /PDS 1TION (P !Lail** 	) 	11', 	 OST 
• of II, 	id in *sal or the t fent11m 	,41,1,,•444 Teta, N. otai No. 	rs 

of o66.4‘. 	at $448 
goui 

to 
 gide. 4;.,once 

deAiii 

4,,.;enty-four 	i,.ofterehee. 
.g4to 

Yo • of 	ems roma, 
xp eillmont at pa ralt 

• 

.f 	1,,• 1333 	4 4 6 4 4U 3 2 2 230J14332 4 1 4 4 1 2 2 

3 2 222313UO12231#3314233 

fls 	1 ci 1 • 1339 	3 2, 1 3 3 4 3 2 1 1 1 2 4 3 3 1 0 Q 3 2 2 1 2 

1 2 3 3 4 34 2 2 ta 3 0 3 t_ 1 0 0 1 2 2 3 1 3 

33 1 3 2 2 3 3 2 1 2 2 3 1 2, 3 4 1 3 2 3 3 0 1 1 2 

3 1 600:322103 3 2 1 2 „:1 3 4 4 1 1 0 1 2 

16+1. 1939 	3 3 4 2 2 3 1 7 0 2 2, 3 2 1 1 3 1 3 2 

23341313362224231234.30012 

L.).1.1939 	J 1 3 1 2 3 4 6 2 2 3 1 2 2 -t 1 3 1 0 0 2 1 0 0 

1320 9 0 	23143222120311260 

0000100000000100010 tr.i 0000 

VI. -t 2 3 .`'d 1 2 8 1 2 0 0 U 8 1 3 4 2 2 1 3 0 Q 4 

11.23 30 1 '21 	4 36140'82203 
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than that laid on the Lnd day. 

(& 44!!  	-94.-arSAWALAILIJNI.2 	• 

The primary date are i4ivea in able 	11. ith 

-,01.11;i1..J....gluceside diet te tota1 lumber of egs laid 

from ismeri;,ence 111.1. death vsriei fro* 111 to 120. Tha aver. 

&tie end ti,-;". 4:erentatft were 11.2 sin* 3td*O. 	pArmpite 

lived and isio eiii4a forde. 'The number e...14' 	lat3 

• or, the 1st and 4g,i tic,is were 66 to 6,4 and 61 to A.:;,* 

ro 60.08 	th 	r*rita 	trg.1. and 

17sils 	the other case* the number of 	lnio 

the 1at day was slightly sore than that lti 	t'to •?nci dei• 

h) :C. 4* 
•A 	

u 	
,on 9vip9g144.te. 

'table Xi.a 

1:11  tiO tra "r"ie r of es laid with eta:4th end timxtrin reeding 

from emereence till ciesth varied from 101. to 108 zuki 

• to ueit  the respective averstise neing 101.0 sod 1104. The 

, rcentaigos were 0,4•3 and 36.4. The pataattea lived and 

laUt s.s for mai 2 dais for 'aoth ‘oe foods Thp. difference 

in the tOt:7i number of 04,,Jis 1a10. witn. starch 64:4 dextrin 

feeding vas rot al6sificu;t 	ith starch 69 to alf es 

wt.=ra laid on the 1.at day and 46 to 66 on the :and day* Ohs 

*wimps and the percentages ware 64a find 	16.0 

and 16.3. Ihe nuosber r)f 46,01 lAid with dextrin tcitiij 

aried trots 54 to 61 on th 1tday an; 6.1 to bi? n the  

Tho. prirAry d6ta re 



RESULT O l';'::;DING ON CAIIPOSITION. GLWO5IDES 	G.A100IDE) (AWSKCE OF 
Serisi 	Date of 
No. of 	emergence 	No. oi eg6s laid in each of the tenty—five larvae every Total No. 
experiment of parasite 	twenty-f ou houfs ',-.!fteir mergence. 	of eggs 

licY3T) 

Total Po. 	Remarks 
e8gs 

from 
enekence 
to 

1.11.111•1•108. 4.11.16.111119•04.• 

Parnsite 
tlie,U on 

20.1.1939 4 3 3 4 5 6 0 0 0 8 3 2 0 1 3 3 4 3 2 0 3 I 2 2 2 64) 
) 11S 22.1.1929 

3 3 2 3 1 3 2 2 0 4 3 2 5 4 4 3 3 0 0 2 2 1 1 1 04) 

2.0.1.1939 3 3 4 3100 0 0 0 0 3 3 4 2 2 2 2 2 1 1 2 2 2 1 60) 
) 112 22.1.1939 

• 2 3 1 2 3 1. 3 3 2 2 1 1 2 4 2 2 3 1 1 0 0 7 0 4 2 52) 

III. 2 1 6 3 1 2 4 1 9 3 3 1 2 3 1 3 1 2 0 3 2 1 0 0 58) 
) 114 22.1.1939 

4 1 3 2 1 5 2 2 4 3 2 1 0 0 0 1 1 4 .1 1 1 56) 

TV. 25.1.1939 4 3 4 6 4 3 3 2 3 0 0 2 I I 2 2 2 I 4 3 3 3 1 2 2 62) 
) 320 27.1.1939 

312 2 34331e, 2 2 1 4 2 3 2 2 2 1 2 2 2 2 2 58) 

V. 25.1.1939 3 2 3 2 1 2 3 3 1 2 3 3 4 	0 0 2 1 3 3 2 3 3 4 0 61) 
) 116 27.1.1929 

3 2 3 3 4 3 3 3 1 2 4 0 0 6 0 2 2 3 1 3 1 0 U G 0 55) 

VI 25,1.1939 4 4 3 3 2 1 3 7 1 1 4 2 4 0 	1 3 2 2 2 1 	3 1 4 60) 
) 111 27.1.1939 

• 3 3 1 2 3 3 0 0 2 1 2 3 4003 1 2 40512 3 3 1) 



1.2.1939 

1.2.1939 

3 2 

23 

mmab000ro..no 

3 2 3 4 0 

32 3 3 1 

3 1 3 3 0 

32 l023:3 
7 1.2.1939  5 4 30403 

33 1 2 3 1 2 

111' V. 6.2.1939 3 2 3 4 3 3 4 

21 u121 

V. 6.2.1939 4 6 3 0 2 3 0 

2 3 I 

6.2.1939 1 2  0 4 3 3 5 
3 .1 2 1 2 1 2 • 

177 	47v,(1-4 XLW 
T OF FESDING OW OVIPOSTrION (POLYSICCHART) 3T: 1H (13SVMC1 OP HOP) 

Seri4 
of 

exp.friment 

Date of 
emergence 

of ps,rosite 

No. of agg6 1,1id in each of tirl twenty-five 1arva.2 
twenty-four hours efter emfIrgmee. 

every Total No. Toti ro. 	Remarks 
of eggs. 	of eggs 

from 
emergence 
to (iith 

2 2 3 3 2 1 3 2 2 2 2 0 3 2 2 1 34 66 
108 3.2.1939 

2 2 2 3 2 4 2 2 3 0 6 0 0 1 2 2 20 ) 

0 2 2 3 3 0 4 a 2 2 0 1 2 3 0 22 64) 
101 3.2.1943 

2 2 10312 3 2 4. 0.  0 2 2. 1 1 22 47) 

6 2 2004 2 2 	1 3 2 1. 2 3. 	00 ba) 
) 103 3.2.199 

1 3 2 0 4 1 2 2 2 0 1 2 4 1 2 2. 70 66) 

4 3 n o 8 0 2 2 0 1 0. 0 0 4 0 0 3 0 62) 
) 100 7.2.1929 

3 4 3212 3 2 2 C) 1 2 2 1 	0 2 0 48) 

:‘ 2 2 2 2 2 3 1 2 2 4 2 3 0 0 2 1 ) 
10 7.2.1939 

2 4 r n 2 f2  4 1 1 2 1. 1 1 0 1 0 1 48) 

602c4 	2 1433012 57) 
103 7.2.1939 

2 1 2 2 4 1 0 4 0 5 0 0 4 1 P 1 1 46) 

ParasiLe 
dii on 



.,7,-& -r4 	kLy 
SVLT OF FEUDING ON OVIPOSITION (POLYSACCHARID3S) MATRIX (A3SINCE OF ii0F;TO 

C:!Tial - 	DAe of 	No. of egiKs laid in each of the Venty-fivs larvae: every Tot a N. Total 14o. Remarks 
170. of 	emervAnce 	twenty-four hours after emergence. 	of eggs. of eggs 

experiment of para3its 	 fray 
e.'0,0ga1 
to det1 

I 

I. 8.2.1939 1 	3 3 4 0 3 5 4 3 3 4 3 0 4 1 3 1 1 0 1 2 1 2 

Pvirk4site 
011_ 

111 10.2.1939 
2,23. 2523.- 	32 006 	0 320 C 24011 Ms) 

II. 8.2.1939 2 1 :3 1 2 3 4 0 0 6 5 4 4 2 2 1 2 4 1 1 1 2 5 2 2 61) 
114 10.2.1939 

3 2 1 0 1 3 2 2 1 -I 3 3 7 2 1 2 2;3 1 r, 1 1 2 2 2 ) 
III. :1.2.1939 32 543 1 3t).., 221204' 31212 22101 ) 

107 10.2.1939 
4122 13260013 3 221231041232 51) 

IV. 12.2.1939 5304 023313 3 2 1 140633122100 r43) 
106 14.2.1939 

4 3 2 3 1 2 2 2 2 4 6 1 2 1 0 0 4 	3 0 0 53) 
V. 12.20.939 0 1 3 r 	n 1123421 3 21 1 I; 4 3 0 7 3 0 0 0 57 ) 

110 14.2.1939 
1 2 233 4 ( 2 212 3 90001233 2 2111 53) 

VI. 12.2.1939 4 4 3 2 2 2 I 0 0 3 0 2 E$2'331221O44  54)  
AI  14.2.1939 

2631233203410322243224122 	5D 



2ad day. be respectiv vrø& we 
	6.3 

percnteam beinm1. .c uid 17*8. Ll.e number of øa laid On 

ist iart,J 4d dads 're al4iost 'tab same for 1.4th the eed. 

Ingo feat 66eh day. '4% in the otter fe..ds ASA:Wised oetote 

on *he let door t.e parasir, 	c 	.ore 	1,4ite .,44r 

the 4eind day. 

The primary d!.A;,1 Rrft •dven in vsb1 	nd %tails 

ith gannitol and s)rwitol tho Vital lumber of o.,s41 laid 

from emerence till death varied from 107 to 113 And 10 to 

respeetive Avergges ware 110.0 e iii7+0; the 

jercetatixo1iI 	46,4. The alf:erence )ofivalitn 

the hvera4;er rot mannitol and sorbitol WE not significont* 

tos i amaitf-, lived and laid eg6s for 2 daas. 	ith trannitois 

40 	Lowevr, or4 	llve nz laid eggs en the 3ra dry 

a•l'Zi4) • 

nu.Lver or 0,,,„'S lama on the first 6nd sec,•,n.4 64/s 

with iusanitol vw,ried frox 4.2,4 to bill an:, 47 to rib. The 

A4 s v,ore 670 and 5i.6 unto 14.;*o and 17.1 	the respective 

ilsrecitaeta• 4.0,  one ;Amalfi" th:.-t, lived on the 302. 0.4 
1,AiU 1c„,„..el, 	ith sorb:Lt.)). tSfiLfl 1 	of 	61112*14 

on the 1st, 	na 'live varied from nl to b &n4, eia to 6s  

;he re*heetivo, avers„As were 445•0 ano 62.3 with lola and 
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T,cv&-C-1. XLvti 
(gt 	

, 	 ) fiSSVILT 	TU0111'100* OV1POSITION 

7-  ate of 
oatrgenee 
of pnrnsits 

of uggs 1a10 in Aach of %WI tweetroftes 1hvgala 
twenty-four hours after gewgaws. 

every 0. Total I 0. 	r-ce 
$-)f eii;15. of egt,, 

free 
emergsuse 
too death 

   

*(1110.10 	4,91.0.1 

    

vrawriroww- 

       

4 3 4 0 r 3 0 1 	0 4 3 2 1 3 7 3 2 0 1 0 4 2 2 

1 	4 	n 	200622 	32 L' 311 

BO) 
106 

Pgv.usiva 
di 

r6etk.1939 

ISM) t; 3 1 6 	1 4 1 1 0 C 9 0422 2 10 43 3 	1 2 5?) 
109 

3 S003230 6 4 0 213102032111 62 ) 

111 2.4.2.4,93J 6 	3 3 0 	8 F 1 3 3 0 0 042 30411:;4201 
109 

4223132.u13 2443200o2 L. 13 32 

2.d'1.2.1939 3 1 3 	3 2 1 1 2 30 2 1 3 6 1 3 	1 	1 3 2 2 416) 
106 2.•:;$•` 

12132111163202246:30 k.3i.'.12: 0) 

V. 28.2.1930  1 1 0 0 68) 
) 108 2.3.1939 

3 1 1 	3 0 0 	ke0 4 7 	3 0 3 	0 3 0 2 1 60) 

U. 28.2.1939 3 2 0 0 9 3 ‘e 1 1 2 2 1 3 1 2 2 4 3 1 1 	1 3 1 1 61) 

) 
107 r .3.192,9 

2046332 1 332 1 1222 v1233 	32 2 
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17+:1 aa the eereentatioa. la, difrerence betel:ea the aver. 

otos for cani.ltol aa, sorbitol waP not 41.4:4flaimil ter bet4 

tho 

 

it st4.:1 *i.A44 dads. 

U) 

	
r. 

iclnionm T.,att z,oximuskil  the evIrse,,e anu te 
Aireentac,o of 44440 Iola iro eaerminco til itb and on 

the met, cL 3rd rind 4Th dao's are 1.P in -Zablea XVIU 

41 	and ALVIII 	i. i7, Id, 1W, 20 *ha 214, £h* 4Verage 

nue:Jar of 0A aid frQm *coronae till cicatn we..0 Ju4iiklua 

for sucrosa zu was 0110,4tly leas for iilucosa, 1"ruatoue and 

maltose, the tats usinb  about 166, whiall is the 0avm 4,10 

the ;yaw.. r of dev ie 	i t11,. ,,variet et the tiao of 

emeronIce• ku the cues or thauatoae, ;floes end * 
gluoallav about 115 04441 were laiu. In the ernes at 441aetoso 

• 1.1,4Linoue tae GtitC;a0r 4441i,1 wae et 112 with the oth.t 
200 
fplode oweeptoinc, no Zw.1 anu no water thio number varied 

tram 106 10 11044 witkl no rocA an no water the melts, 

laid only t,frt) 0404. Ihile Ito Wili be seen that ttio parasite 

*4,4 able to iaj aleeet all the acweIoorra ea,a with dlueose, 

fruotose, sucrose and aaltoes, while wlth ualaatoske, t;,annqs, 

ratiinoss, ailoss anki a 	 c oat* the carpo4ite WtiA 

able to lAi only *bout 7o of trio 4,evelope e6r,s,• the 

ease ov the other 44a ozooktina  tio 	a no water The 

psm ailm  isaa *bout 70 ,4  of tilo aevelui-ed 	toitt 



1,,in Max lulattn 	.A0 Min =4X Vasil 

4411111.4....r 	 Welan• - • ••••,..... 

pir  at day.  

Win ax 'Mean 	,S9 sin 	liken 

0 f 	h 3 a 	n e 

3. cilucoss 
• Fructoe 

5. tialscto.i:,e 
6. 11.annose 
7. ..iorlooss 

45 54 50.2 
51 59 55.5 
52 	56.5 
54 62 52.6 
32 SR  55.8 

54.7 56. 16. 'Ztarch 	 52 67 
17. 1..., ,xtrin 	 53 81 

.yolyM.as V...cohols 
118. 
19. borbitol 

54 59 67.0 
51 58 

Buwber of Cc- 	4 Ns t ritie, 	 su.zceaaivt 	yrz. 	pePeArrtaerk 	t1& IDE1 / 4 al1 to t e avArags numOcr of ems in the ovaries. 
,101.11.01.0001 	 

.........manwsmaronvomosommopeasyyrAtmosos mmolik.re W.I.1.***•• Wb willier 	 •••••••,•WP•461•MAIW • 41M-beorn.Wir 	• WW‘i. .4..vmpr,•Wlu .....14. 	 40.411401111111.111.Web,  

-molr•-•abliwa.10.1. 	 Ants.. 

4th 	z. s.,' 	v 4141.1 	(.1 

1. ho tom., 	no water 	64 z;.5 74.7 
2. water k-iiinn tor Crime-Ali EP 	89.8 

lkr °nos accht.ri::c..s 

pittsglides 

Succharobe 	 53 56 54.8 
Vitiltose 	 45 68 53.2 
LactOC 	 65 68 46.8 
CalicOioae 	 52 6'j 5..i .6 

1

/11T. iss ,itx.....261ii iti 
12. kiattino.a. 	 z1,* 	38,0 

kia12tit 
113. Xylose 
0 14. trebinose 

Ulucosidos 
15. 	0(.. 3a ethy1-4Caucoside 	58 64 60.8 

',Aand.s:rd error Cf inzi;n 
tsndsx%; error of mbsim 

differencm 

24 a 
29.6 

18 
18 

28 
19 

23.5 
17.0 

7.11 
5.(i 

16.6 36 47 40.3 13.3 L7 31 28.7 D.5 26 32 27.7 9.1 1 2 .5 18.3 46 56 49.5 16.3 :4 28 26.0 8.6 19 29 21.8 7.2 2 6 1.3 .4 1.Sa g i 1'; 53 52.7 17.4 5 9 3 ed 1.2 
13.3 43 00 .54.8 18.1 5 8 2.2 4).7 
18.4 45 54 49.0 16.2 5 5 er- .3 

18.1 
174,6 

46 
40 

65 
47 

49.0 
43.7 

10.2 
14.4 

23 
23 

CI?, 
W 

26.8 
27.3 

8.8 
9.2 

22 
17 

2i°':' 
25 

24."3  
Cl.? 

r.2 
7.2 

4 
4 

8 
5 

2.1 
1.6 

.9 

.5 Is.a 47 66 60.6 16.7 4 - 1.7 0..6 5.a.3 46 6-6 'ii::. 7 16.4 9 1.6 .43 

19.3 61 55 6L.7 17.4 8 8 1.3 .4 

19.8 47 57 64.3 17.9 
18.3 51 55 52.7 17444 e" 4,6 

20.1 51 :r 5 - e.3 17.9 

13.0 AG 66 43.3 16.3 
r.6 5" W.% 17.'" 

18.8 47 55 61.8 12.1 7 
3;2..1 49 5313 .52.3 17.3 

1.88 

8. 

.46 63 604,0 
tA- 56.3 

1.30 	 1.30 	1.16 	 1.".13 

The minimum and the maximum figures ,,,Jven in this table refer only 'moo 
the parasites that survived. The averages nave be -,n calculated on the 

basis of all the six replice.tions. 

;,ird 
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Number of egL;s laid 

No food, no water 

Fed on water alone 
PPNWACQUARIDES. 
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Fructose 
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affino se 
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Number of eggs laid (minimum, maximum, average and.  the percentage 
of the average to total number of eggs in the ovaries) by kipme.riltik 
danescens  at 27°C., and 68 % R.H.1  in the absence of host. 

Upper . black line .... maximum. Lower black line .... minimum 
Lotted line ......... verage0 Red line ............ percentage 
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-11;1AJL 
Number of eggs laid (minimum, maximum, average and the 
percentage of the average to total nupber of eggs in the 
ovaries) by Nemeritie canescen2 at 27-C., aid 68 	R.H., 
on the third day L the absence of host. 

 

Upper black line 
Lower black line 
'Dotted line .... 
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paresits MEW not fed it laid only about t4 4. of the deve. 
00 

loped e4us in the ovaries. , itri all the frds excepting 

tjuoosof  fraetoee ucrole ariJ maltose the parasite lived 

ana loiA eggs only ‘or 4 to o7.1i 3* 	,41 the Calf of glueoSet  

rrtA0t0144 440t0Je an,1 mAltose tie rate live for a 

coAsiderably longer eerioa o.14i4 ittti3 Way ior 4 to 6 

== 	11 Of 
= 	4.s ith eilueose, nuotose, .14,eroets and ;),Altose fekdinti 

the p6r9Aites 'der* aLle to iiV4 .r c4kloh loner period 

trimn Us do in the 1 ve6anoe of tie ort,, 14,1e alifit be 

ottri,bute to the fisot %kat the number of *,$4 lit in the 

absence 	host was moon smaller than in the ilr$,gottes of 

'4 	These were mostly the developed loggia in tr,e ovaries 

et 1.,e time of mergence. the undelNelopoG et&ao di6 not 

aput4re as tn, paraiUte oeulu not teed on the host an4 thus 

„et tIve nosessari protein. ,:omparin„, the nuaber f e 
00 

witL rrArious iNfis ot tlifi-erent dikes it will be sINfrn thc,t 

the las4imum nun,e'r of eggs tnco laid with no food and no 

*ater on,a water 6-Ivan far drinking on the 1st day. ith , 

water 61ven for drimiag the parasite was able tO lay ore 

ubs on the 1st day than with no food and no wa.ter. The 
00 

4Jercentae oi 4414e lai4 	Vote* fl s acts 244,4 and :A1.6 

on the 1st cloy. be k;ereentage of es loin on the znd day 

was oonsiciProbly less tnon th$11 of t 	1St 0A," gind wgg 7.8 
OD 

and 	reel„sotively. ,ith the other fftds the'IA:mintage 



of ea laid on Us 1st d;:.$ varied from 164 , 

tho 'and dtv t!le eroanteue varied fro 	to 174, Ath 

image, fructose, skicchatose and 441toso the „ercen 

of es 14J o the 3r0 on4 4th de4f waled from 7.;2: to 9.6 

The number of 41,411 laia &triiie. 	remainliki. ai 	very 

law ft 

Thus it will be .eeen tbnt the. rate of ovipoll.lon 

ers the. 1st 	wuzcdr1 ore on 	paraeite wee 

either not fed or i4:3 wit. water alone. The greater prOpor. 

tion of the 	wee le14 On t140t4wi itseif A,th the 
DO 

lther 	the rata of oviimeition was fairi4 11101 on oath 

the 1st mad ndta. a in the s".ronoe of beet the rote 

of ovipomition on to eecond 	vies eligtitly leas ttltIla that 

on the. let duy'. 	Me 'Ultra and fourth dive the ;Ivipoei. 

%ton riot lor J.ucose, kructose, eecaharoec anc! melto5e wee 

oslj Mali 	ch s itole for the 1st and 2nd JAPI. 

findinz well mere or loss similar to that made in t 4 rsaezca 

of hosts 

r, 

   

    

:4Tliat  of 4,0ilLiAMIALULUIKIP 

(j) Ad4 	;„-; .nrt4 	w*tqr 	czileroas 

kii) jislu kerto of wc,ter r  10 	sucrose' 

tu) 
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on Verioaa lay*., Therefore (1) awl 

to8sther. 

The totn1 nozbsr of 	lAtd tao 	enci till 

erith varied l'root 173 to 1031 the avere4se and the eercat. 

Roe being 1b45.0 and 0146. Ilie parasite lived ani laid 

P4-, LA ti/1 the 7th dniy. 	paratilto survived end lai4 egg* 

an ti.e 	day also 

,he parasite laid al to b4 eajus on the 1st cloy, 44 

to 63 411,.„,8 an tne 	di.v t 	Two 29 er46.0 on %a* Jrd dley, 

22 

 

to j0 tte-1/2,6 on tne ,Ath dais  14 to 11, we on Ve Oth day, 

6 to 14 ee,cio on 1114e Lth aoy and ;,3 to ti ie,e on toe Itti day. 

'Apiraeite tizat aurvived on the cA4 dai laid sago. 

the avo.rs,olla for t reApootive day's were b4.5t  OWN 2044 

'1;600, 171  10.b, and 4.7; the dorresi,ondin,i1 percentages 

were 16.0, 16.1, 6.8, 8.J, 6.b, ,6 And .1.6. 

( 	Me, IRON t 	atitglYt  

11 4 os_014?1,111211- 
(A) -- utoljeed ;ierlot 	6 

(it) ',utolyeed yeast &ad 10 sucrose. 

The priNery det re iiven in Tableo "XI aa4 LXV 

ertt. also the difference 	the total nuAlbor of Nue laid 

frw* omonc* ttil death or the nugber laid on eucceleive: 

dAya bothiten the two etren4the tried Illas not si6nifleant 

ond bent* (i) And "(J) have been lizaumeed together. 

4tiousted. 

4 putrose 
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(17 	 "j,pv&-ft L IV 

RROULT CF 	 PITNVW OVIPO6IT1ON (PUOTZIN F,S4DTM) AUTCLY. D TiAST AND 10-; CP =RCVS (ABSENCE OF H0515 

C.,:ari.,11 	,date of 	No. of egg,,,;4.  iaid in each of the 1.wenty-five 1v,-ae every Total No. Total N•. *Werke 
'Au. ot 	amilrgence 	twent.y-four hours ,itear caergence• 	of eggs 	of eggs 

e::periment of p,r-)site 	 trim 
emergence 
to dezAh 

r.j, 1933 024 1203 	3 2 3024 3 322 4 0 3 3 0 2 2 
21302 C,  2 3002 4 2 2 3 2 2002 404 3 2 

ker.feite 
died- on 

160  
1221Z3010011122Qc2 1 1 2 2 0 0 1 ft) 
0 1 2 2 2 1 1 1 1 2 1 0 1 1 1 0 1 1 0 0 2 1 1 1 1 2$) 

i1 5.5.139 2 402 3 202S.,03123 3P,S4240311 56) 
1 2 1 3 2 0 1 1 2 2 3 1 0 3 4 7 2 1 2 2 2 3 I 1 3 53? 16P 9.6.1939 
0 1 1 1 2 3 1 2 2 2 1 1 0 1 2 1 1 2 2 0 0 1 1 1 0 26 i 
gi, 1 1 ,,) 1 2 1 2 2 1 1 0 201 0 0 2 2 2 1 2 2D0 23) 

III 5.6.1939 2 2 620 4 304 212 2 0 5 0 101 4- 302 1 52) 
4 3 4 0 0 0 5 0 6 3 2 4 0 0 3 1 2 0 0 0 8 2 0 1 0 43 
2 1 0 2 2 0 2 2 0 2 0 1 0 2 2 2 1 3 1 0 0 1 1 2 0 29 158 9.8.193a 
1010 2 312 1 2 3 002 0 1 1 0 1 1 2 1 0 2 2 29) 



j4-ftts. L. II( 

W6ULT Of F...,DD30 .14 OV1POSTTION CPAOTIN F,..DiNG) AUTC.0aXD UANIAND 5; SUMOSS (Aii,,NOti.' OF HOOT) 

	

wit. 	'1,ote of 	Ho. ofet!,44,b :Laid In Gaon of tie twaStrofivii Itanhit ever, Total Imo iot,1 No. Remarks 

	

10. of 	rmo,rgence 	twenw—four our ;t3i emsrpoups• 	of ions 	of abes 
cxp5riment of paruaits 	 erom 

psiorEAnc* 
to LlefAh 

  

Pi-  it, 
dicd on  

25.4.1939 	4 C:;00 300 2 3 5 3 0 3 2 3 4 2 3 0 2 0 2 1 0 
2200112 2 4 6002 3 303 2 2 3 4 0. 
2 3 2 0 0 1 1 2 0 2 2 0 1 1 3 1 0 2 1 0 1 0 1 1 
0 r2 no3i J. linoll2ooliii 21200 

49 
48 
29) 
27) 

29.4.1939 

	

11 	';.6.,:z.1)39 	=A 3 4 c C. 5 3 2 ,..., 3 303 0 334 3002 3 1 1 2 	52) 
3 3 2 1 0 2 2 3 3 3 0 2 2 2 1 3 0 0 3 4 3 5 0 0 0 	50) 
k: 	0 2 1 0 0 3 0 2 1 2 1 0 1 1 2 1 2 1 2 1 2 0 	27) 	157 	29.4.1939 
1 2 1 1 2 1 t7. 2 1 0 1 1 	 j 0 1 0 	2 2 0 1 1 1 1 	27,) 

	

III 	25.1.1939 	42 2 1 3 3 2 0 2 5 4 0 3 0 1 1 2 3 4 3 / 2 4 1 1 	64) 
2 2 2 2 1 0 2 2 0 1 2 0 1 2 0 3 4 3 3 3 2 0 3 4 3 	47) 	159 	29.4.1929 
2 2 1 2 1 0 0 2 2 0 1 2 3 0 2 0 2 21 LUJ2 0 0 	28) 
2 	1 	2 2 0012 001 1 1 1 212 003 0 4 	$0) 

• 



numior of es 	Nonce till death 

v„riod from 163 to 1600 The evork;r and the Demo 	were 

J67•7 And 62'1. :he p4rasitie 111,04 nnd laid &goo for 4 daya. 

it lalo. 	tr. 86 *us *a time list day, 47 to 81 egs 

on the flt Ui b to 20 41,sge on the 21%1 day and 28 Am 

e.;15 	the ,td: do)11, The averages for the res.Otiv# de/6 

vere 	:e7.00  and 2768s The oorrisep.?ndin percentages 

vere 17.81  16.2, 94,2, and '4ise. 

(4) aig.SiiC4Pt Qf  miAt.1111.1wj.h 13p 	e .  

an.211411Ilas 
(i) Ae4t.jules 3 parts of watTr 

(ii) L4ut.juiee 	pvrtc,  az water 1' 10 . sucrose(' 

The primary data are jven in IOUs Of and LVI. 

diffemee in, the fecundity of the parooite fed in theme 

two atrenzt4z was not 31,itint at *ay am* aaj 1(Tcloe 

in the 4..revixi414 	(ii) are dealt tether. 

4) number of eA4e lolu durin, the life of the 'OtrRAw 

it vtricl from 183 to lbo. The4.veraiio an4 Uta Percentatiq 

were 15847 2,0, 804 reepoctivelgy, The playmate lived and 

lAid ea,e for 5daye. (4:12 parasite'  tovever, lived amt 

laid 	ln tie oth dei 

AuLlbr of es 184) on the iot, 2nd, 4rd1  4th 

end 115,ta 	Voiri*O from 53 to 871  44 to 62, 24 to f911  12 

to 26 and 3 to L. respectively. .he resiActave aver 
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,t.4.•Op 	 to' 'fld 6.7* 	'1,11e :.iercentages 

wer 	it.0 	•7 lw ?.3 and 2.2. Ihe one i*r.sai te that 

livodt tho 6th day lat;j 	ee,f4e on tilt dad • 

(5) ,:iks littectott1vi1 	4tt4c4.9ipt 

04- gratiaaavii9n 
(1„ 	1 pert et la.rva3. extract + J parts of water + 

5 ;;=- aticrOsee 

(U) 1 part or larval. extract + 10 parts of water 

10 sucrose* 
pri;x.ittry-  d*ta are ...„iven in Tables LATII and LAVIII. 

the totAl nuci4er 	from OZ 	till ric.ath 

the parasite fad witti 	(iot;.ere protein atren.,-.ctil Vila0 

1es1 an sucrose, 	more) w this to lej Olightly 

Ihr,"er nuiaber of e els than wit 	itie number for (1) 

wirie,..1 from 200 to 2.64 and that for (11) varied from 

to 	avernk;es were 202.3 and 	the percentages 

.70.i.?* there was no air,nificint difl'ervtnce 

tt.t,) tiu:husr of 4.,„;01A laid on tne eut.-:Qes tve days 

two ntr../wita 	lbererore the 8t p.rinir,to V 

$uccessive ,)aie have :Awn eittio,-;;etcler• 	pfuntsite 

lived and laid e "3 upto tne iith day* i-n pit e lived 

and laid ekggis on the 12th dad aino. 

The nital,...er of e,y4es laid varied from6 to 56 on the 

t da,i, 42 to 5.. on the 2n1 day, it) to 2t on the  



RESULT •F reedi” ov ipos 	ota 	• 1r I' • I)ING MU: PAAT • 

ro. of of 

2 

54: 
42; 
22) 
21) 
16 
1 
12 
10 

) 

16.6.1939 

v 

rc, 
elxi;rrnt 	ofr.6.1.to 

twobty-four hours -,ftar mmerromee. 01 

5.64249 3 2 3 0 3 3 2 0 3 3 3 2 30 3 0 1 0 0 1 0 
2 1 3 3 3 0 3 3 2 2 0 3 0 0 1 3 2 1 ?. 3 2 0 
1 2 1 0 1 2 2 	1.; 1 0 0 23 0 1 '4' i 1 1 2 1 
1 3 2 0 1 2 0 11 0 1 10 0 1 2 2 2 0 1 1 0 1 1 
021 0 0 120 100 1 1 100 1 
0 1 1 1 01 1 10 1 1 1 1 1 01 0 2 0 1 1 0 0 
0 1 1 10 0 10 1 0 3 10 1 1 100 1 0 4.i 0 1 0 
0 1 1 1 0 1 1 1 1 0 1 1 00000000 0 0 
000 1 0 4 100000 1 1 1 00 10 0 0 1 1 
0 0 0 0 1'4 0 0 '0 1 4 0.)1 3 0 1000 0 0 0 

.1333 06630 0 1 4 0 2 2 2 0 4 6 3 0 ,41 1 3 3 0 1 
3 2 0 6 3 3 12 3 2 1 0 6 0 0 2 3 3 0 2 2 2 1 0 
1 1 1 2 1,W 1 1 2 0 1 2 3 0 1 1 0 0 100 2 0 
2 1 0 0 1 2 0 0 1 1 1 1 1 1 2 0 1 10 1 0 2 2 11 
00 1 1 1 0 2 1 1 1 1 0 1 1 2 0 1 0 0 0 0 0 1 0 0 
0 1 1 0 2 0 0 0 1 0 1 0 1 1 1 1 1 1 0 00 0 0 1 
000 1. 0 0 0 0 0 0 	0 1 0 0 0 0 1 0 0 0 0 1 1 1 
0 0 0 0110 0 0100011101000000 0 
0000010000010010 0 2 0 0 0 0 1 0 0 
00 110 C., 104 0.0 0 0 0 1000000 OCC 
0010 0 0 0 0 0 0 1 0 0 0 '7) 10 0 000 0 0 

,-i 1:1 	th$, tvfontr.fivis larva* ev4 	!o. Total Mo. Ronalarks 
ak.15.4„ 	or eggs 

0 

203 	16405.19N* 

from 
omervinc 4 
to :AllYtti 

P trketz it e 
diold on 
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21 to 	on the ith dai, 	to 16 on the 6th clay, 13 to 

on tho t.th duy, b tco 	on the 7th day, 6 to 11 on tho oth 

410;,,y, 4 to ‘› on the 2th day, 2.1' to 6 on Us 10th day, And 

to 	on the 11th da;i. ,he 4veragoe for too reepoctivo day* 

verse Z3.7, , A7.4, ;.12410, 234,-,11  lb,a, 14.3, lu,A, b.8,C•40  

466 aad 2.b. Ana cerrespondin.4 percentage* were 174, 16.6, 

7, 	4.7$  aott  L.b, 2.1, 1.6, and Osile The one 

pLrate thut aurvived on the 12th day loll 2 416,06 It may, 
however, .e ,,.cauld that the nutr of eeie laid on the 

2ad, 	i, 4th taw 6to 0.i-14.14 with (11) vc-541 *lightly more than 

with (1) thou&h not vktatisttelall,y sitinificant. 

(f) kko 

PvkmWW. 

(1) ,loptone t 	sucrosei.. 

(1i) ,eptone * 10 	aucrore. 

The primalry datn are Jereo in fables i4 Ana •LA.. 

in* differenoo in the ,.)orcentqge 	oacross did not maite 

Any difforernce in the recundity of the par4site at any 

sto4e* 4.14eratore (1) And (ii) hav,. omen oonoldered together 
•4ila total number of eggs laid durtng the life 

period varied from ltiq to 171. Ahe average and the earl:tont. 

ago Trierie 167,6 arw '4.5•24, The paramItm lived and led cglo 

for 6 41•71. ne palliate 1414 :13440 m the 6th day also 

and 

 

died on the 7th day 



{ SUC:~tE". {

OD
•

-
\.IT _ 1111

j: ,.--

•
1 1 • • "' •

169

• ..'

•

• • •



Tcf1/6-t+ 

RESULT 4,..1" MMHG 011 (MPOSIMIN (PAOTUIN V.„; in-N). varvAsra 4. 10 % SUCWw. (AlizI4C8 wf" 1105iT). 

	

- erial 	-bate of 	No. of eggs laid ix% eaeL of the talpInty-tive larvae every 'iota .4otk4. N. vtv, - rt‘s 
of, 	f 	Omergance 	 teen tv -.four toure after vsgereno. 	 itoe of of et,,A,i,A 

of parausite 	 004,01 	.t'rota 
eurere,ertec 

d 

24.7.1)39 Jo4320 b•.0 300 4232320303210 

	

2243 	0023300435020 i20101: 

	

)2 2 U 	02 0 22012013201011201 
2 1 0 2 0 2 0 1 2 2 2 0 1121 2 0 2 0 0 0 0 ii 
2 0 12001-J210010 01200000100 

U) 

27) 
5) 

14) 

167 

2167.19j9 

II 24.7.1239 b 0 2 1 0 2 0 0 4 5 3 	0 J 0 4 -.4 :I 2 4 1:..) 0 J. 4 51) a +1939 
51) 

012022022 12 L.)120 03221J1000 26) 171 
2 0 2 a 0 2 0 u 1 0 2 0 1 1 1 2 0 0 1 0 0 2 0 1 0 20) 
1 0 0 2 1 0 1 2 J 0 1 0 0 0 211 1 ,.e 0 1 1000 17) 
000 100 1 01 1 1000 U 0.0000 1 0 0 00 6) 

III 24.7.1230 5073 430 4 20632 200 25 2312011 67) 2c-7•1-.;,JVI 
2 2 0 0 3 0 0 2 4 60 ': 3 2 2 2 0 4 2 0 1 0 1 1 1 4?) 
12 a 1010012 2 102 u 12J02u 000 1 2 ) 167 
2 0110222 12u3 2 0 122020000UU 25) 
00021U 11022 0010102011100 16) 



Th iiarasite laid SI to6z) eu,,,s on the at day, 

to 	o the 2nd day, 2% to e7 on the ZOO day, 2o to 26 on 

tis 4th day, 12 to 12 on Us 4th day. 	titr4j ,?sraoite 

that lived on the tith day laid 6 oisn. ,he '1/01-1,40'44 lor 

these days were 64.4, 48a4  26.2 22. and 	:be ace. 

peatiVe pereesitagea WSSS 16‘0, 164D, 6041  741kb  

(g) tlainagr  Atm'  

The 4A1aw , The maximum, Ave Average and tile per.. 
centage nuer of e 	laid from sffiereno0 till death and 

U30 UUM4Or of e6gs laid for t!ls vnriods dere are given in 

Tables LYI and LXII and repreponted in Figs, 22, 23, 24 en4 

Ihe proteins tried can be arranged in U.* followiati 

44sseendin order in respect of feounklity fro morg*neo till 

death; .V4eval ,z,xtrnct, witr extract of yeaets  milk, peptono„ 

vJeat.ljuice and autolysed yeast. ihis difference$ in the nulp... 

er of ey;,0 laid with autolysed ;oast, meat.juice and pnptooe 

feodinti were not $i,Lificant. ibe number Of r-AOS laid in 

those two oases w4s only iibtlj 4r1 tIvAn tr mbar of 

developed ego in Ma ovnrieo at the tittk of eAlerence* ITh 

larvol extract Lind aat;ar thia numw7r wavy te!Aximum for Use 

f:rvteins tried. Alle Livern, miaikwr of ol i es i,id was 'c;stween 

to 215. la the case el woUtr extmct of yet the numwIr 

of ti,i411 laid wo,s about 35 viers Wan tt; dev-loped e t„s in 

th, ovaries nt tne time of rwerA.ierIce.„ nnd was about 1 to 



20Q 

1.;;U. 

160. 

PROTEIN FEEDING. 
Total number of eggs laid (minimum, maximum, average 
and the percentage of the average to the total number of 
eggs in the ovaries) by Nei9eritis canescens from 
emergence till death at 27 C., and 6i:s. 	R.1i.„ in the 
absence of host. 
Upper black line. .MaXiMUM . Lower black line.. minimum. 
Dotted line  • 	average. Red line 	percentage. 
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es 0 	 ;-I 	0 	r.v) 	H A cl 	04 
a) •ri ..:.1

b 	 04 	 ^ 0 

	

.i 	 w 	0 a) 	-1--r 0 	+3 ra 
+3 	A-, 	 Lc) CD H 0 0 CO 00 	0 
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1 part of merit juice, 6 p rts 
of water and b sucrose 

1 part of meat juice, 10 parts 
of water and 1,0 ducrowe 

1 part of larval extract, 3 parts 
of water and o • sucrose 

1 part of larval extract, 10 i=4rte 
of water and 10 sucrose 

l'eptone and 6 sucrose 

ieptone and IU 6:14C1'066 

1 part of centriftted milk, 3 
parts of water *•)* b sucrose 

1 part of centrifugea milk., 10 
parts of water and 10 sucrose 

ater extract of yeast 
ancl b sucroso 

ater extract of /end 
/And 10 	MCI-06ff 

2,uto1ysed yeast 4,nu 
sucrose 

utolysc. yeast and 
10 sucrose 

C 
Percentage 
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parts of water &Li 	sucrose 

1 part of cAntrillused milk, 10 
parts of water a 10 	sucrose 

ster extract of yeast 
and b 	sucrose 

ro CL 

Number of eggs laid 

t\-2, 

1 

, ater extract of yeast 
and 10 	sucrose 

Autolyaed yeast 
and 5 	sucrose 

lAtolysed yeast and 

1 

V 
10 , sucrose 

1 part of meat ;juice, 	5 parts 
of water and 6 - sucrose 

i„art of meat juice, 10 parts 
of water and 10 , 	17‘acrose 

1 part of larval extract, 	parU 
of water and b 	sucrose 

1 part 7)f lhrval extract, iv parts 
of water and 1.) 	sucrose 

—1- 

4.'eptone and 	6 	, 314 crose 

ep ton 	WI :1 IC 	aucrøe I 	I 

C 

Percentage 
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1 part of centrifuged milk, 
parts of water & 5 sucrose 

1 part of centrifuged milk, 10 
parts of water & 10 ;-L sucrose 

rater extract of yeast 
and 5 sucrose 

eater extract of yeast 
and 10 ,L; sucrose 

Autolysed yeast 
and 5 sucrose 

Autolysed yeast and 
10 sucrose 

1 part of meat juice, v  parts 
of water and 	`42i,  sucrose 

1 part of meat juice, 10 parts 
of water and 10 h 4uerose 

1 part or larval extract, 3 parts 
of water and 5 sucrose 

1 part of larval extract, 10 parts 
cif viater and 10 sucrose 

Peptone and 5 '/c.,  sucrose 

leptons and 10 sucrose 
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TcA  G-C 	LXI• 

number of e641 laid by lismeritls canespens  from eiliergence till death for different 
feeds and the percentae of thn ee411 to the averuje numoer of eggs in the ovaries. 

Food given 

41 

40 

a$.1•0010.111•010meleoftire 	 ',"ftes...voe.100.00.6......mag.soidnierneleavio04.6 	- 	' i., arirdavoresmonmerommoLor. 	 ... ...wpm *t..41,11160. 

1. 1,11k* + 3 pnrts of voter + 6 	aucvose 173 179 176.0 66.1 -,11 died on 6th 6ay 

2. 11c* +10 carts of weter t10 	sucrose 177 10 1T-i.7 £8.9 ,2 on 6th day and 1 on 7 	day 

3. ,,ater extract of yeast + 6 , sucrose .173 1i)3 1Z.0 61.0 dl died on 6th day 

4. ater extract of yeast + 10 , aucrnse 186 192 17 62.2 on 8th day and 1 on 9th day 

5. ,ertolysed yeast t 5 ;L sucrose 153 1t9 1.3t,a3 51.6 All died on the Lth day 

6.  

7.  

Peitolysed yeaet + 10 	. sucrose 

v.eat juice + 3 part* of water 1 6;i; eucr- 

158 160 16.2.0 52.6 All died on the 5th clay 

eoe 153 157 15.5.0 51.1 All died on the 6th day 

6. Let juice+10 parts of water+10 	sucrose 161 164 162.3 53.6 died an the 6th day and 1 on 7th day 

9. Laval extract* 3 parts of eiater 4  
sucrose 200 204 202.3 66.6 1 on 11th day and 2 on 12th dAy 

Dd. Larval extract -'- 10 parts of water 4  
10 , sucrose 210 214i 215.0 70.9 1 died on 11th day, 1 on 1th day and 

11.  eptone + 5 4 sucrose 165 169 166.7 ;35.0 All died or 6th day' 
1 on 13th day 

12. i)eotone + 10 , sucrose 167 171 166.3 55.3 2 died on 6th day and 1 on 7th day 

tandare error of mean 2.38 

tandard error of mean difference 3.36 

Centrifuged milk was used. at wis rejected.  



fat 
+.4.11.1011,morstieer 

1:0an 

.01 ,atlgoird6 nonieep..E.A.41........9 IMO.* 	
b 	S 

an wit lean 

n 4 

3rd day 

0 S 

0 
.a. . 	"'' 	"..',.. 	, .........,..........................,,.. ., ..., 	...... ...................-...-Mw. ...,.. g,0  e. ... ............... 

:IP I n tTax /Mtan 	,:.'',n 1-4x Peon 91, Olin 7i-s-11 Hata 

0 Ath ay 

57 59 58.0 10,1 46 b0 48.0 15.8 

42 58 56•Li 1E,5 	.31 48.3 15.9 

61 69 ô.3 IS .3 41 53 43.0 14.8 

62 56 a3.7 17.7 46 63 49.a 16.3 

49 54 51.7 17.1 47 40 48.3 16.9 

444.. 5 	..3 17.9 41 61 49.7 16.4 
55 s? 56.0 18.4 4,* 

43 64 64.0 17.6 47 

32 5 •53.7 17.7 42 49 

5P 66 63.7 17.7 47 
63 68 66.0 16.2 46 40 

41 47 53.7 17.7 47 51 

3..34 

1.89 

47.7 14.7 

49. 16.2 

44.7 14.7 

50•0 143.5 
48.3 150 

48.7 16.1 

1.66 

.34 

Larval cxtract4,3 p-:,rto of 
t*ria54 sucrose 710 9 3.0 6 8 7 

.1411 	Larvali 	txtr4-./ct410 
	
)afts 	of 

wstert1C4 66A.TrCZt 5 11 8 2.6 4 7 4.7 

2.3 4 6 4,7 1 34.3 .8 

1.9 36 4.3 1 3 6 2.7 .7 

O.78 1.33 

1.11 • 

otaausro error ct 
	 0.76 

L.touukx0 error o racbu 	1.63 
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1. 1 Part ci milx+3 port of 
ter4.5% suers 

1 kart of u1h+1 	zt. of 
*titer+10$ alucroas 
st:Z vxtract of ye6st 
6% tocrose 

4. A.Sttr txtrnot of yet-,st 
sueroac 

4. Avto4a 5r4at 45* 
--croos 

Auto.04..zeo ;ft0cet * 
104+ bucroos 

	

7, 	0.ica+3 	ei 
watert*. s4arocs 

8. lisot j41os+10 pnrte of 
*otcr+10 portent suoross 

90 4.a2'va1 lottrii0ct+3 ports Oi 
wettx + 5 64.1Q1°044 

	

it 	Larva1 txtr act+10 i;)Irts of 
viE.tar+10'X twerotf 

kaPt0nc+51,  sucrof 

12. .i'eptone+10i, 614C1144S 

Jtandam. .,,rrcr 	w,ar 

,Aondort.„ 	Qf mean 
differEnos 

26 30 28.0 9.2 

24 29 26.3 8.7 

23 27 26.7 3.5 

27.3 ;.0 

27 29 23.0 9 .2 

Lai 29 i:7.7 .1 

24 27 24.7 8.6 

24 4v 3.8 

19 22 21.0 

O 26 23.0 
23 27 25.3 8.4 

22 27  

1.ae 

1.36 

8.3 13 21 17.0 6.6 

8.7 18 23 19.7 3.4 6 2, .7 

7.6 14 19 16.7 6.6 '10 12 11.3 3.7 rs 0.0 1.7 

8og 15 18 16.1 4.4. 6 12 3.7 3.2 1.3 
9.4 

9,0 

6.3 6 8 6.7 U.2 

8,3 3 12 d.7 Lo2 a i .a 

7.3 12 15 14,0 4.6 13 10 14.2 4.7 8 12 9.7 3.2 

7.J 17 18 17.7 5.8 13 16 1,4.2 4.? 9 12 11.0 3.6 
7.2. 12 14 . 1bt.3 4.04 

7.7 14 1? 15.7 5.2 6 2 

1.60 1,1? 
r rA t,„„,„ 0: 4  1.65 1.25 

23 28 25.0 

23 28 26.3 

22 24 23.0 

25 30 27.0 

;7 30 28.3 

24 20 27.3 

12 26 19.0 

19 28 

1 23 22'0 

22 26 24.0 
20 24 21.7 

2,0 25 23.3 

1.81 

2.56 

a. 
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U. , less than tha% laid wit Lrii ortrot feovelityk, The 

number .A a, a laid with oilk une Ies, th,11 that laid with 

water extr et Of ietuet by CiOti t 	41 algOOPtiong water extract 

Of /04740t az4 larval extract, with *he other protein* the 

parasite wao able to live an,. lay .6*s i'er 6 to 6 days. , Ith 

water extract of ioaat it lived and laid 0.46* for 7 to days. 

it larval extroct it lived and laid ea;is for 11 to 12 days. 

• -.;omperint,, t rAlmber or a,„,t,A laid on difZerent days it will 

e mei= that with all the vroteina ue number of es laid 

Ora ttIO let 6ny w about 1..4 to 3*3 mf)re thiaz-. that laid on 

the 2nd day* kihis otreente6 has been calculated on the ',Asia 

of the total nuali.:er OX e4 os ip the QV A*00) Me number of 

e,  s laid on the ..440 rand 4th days w.,s about half aff much gs 

laid on the 1st mnA 4nd days* Alto tidmber of ag14;s lail on 

the otAh day with milk, wavir eAtract of yowl% larval extract 

anal peptone wae about 2 to 	less theta that 1446 en the 4th 

day, while OA he rtA- m,Anirk, alp& it wv, aaout 3 '4; or lefte, 

A 
1!" 

The 4,:ser 	ologgs Iota fro& clArgence till death 

w the presence of boot wilh glueoee, froCtoeet eneteoe and 

1.411toae vac, considerably moss than the number of developed 

e46.60 1.,4 the ovaries at teas time o. emore0inc*0 ;11 the *beanoe 

of hoe% t410 a4Mber WW1 eonsidrly lose then that lei in 

the ilresence ot host and Wag wOret Or 10$0 equal '0 the nuatAr 
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of daVelwc; eeu5s in the  tb vrtse at ti,e time of esergenee. 
oo 

it t:-4e ottler carLohi6rate frpa an,1 polylvdrie alcohols 

the ttal uttr ot clfus lai4 both in the presence And 

44;.,SOCCO f hoot did not differ uch. It mlly, howifter, be 
.1:e.iitleasd that this number US4 XOWOr taan the number of 

ev*lopird eggs in the ovaries at to ti mo of eq.ergence. 

Thom otiservetieSs coulct be explain*:4 es followa: is the 

• 
,rosenea of iAoat the FarsitP, is alio ed cents 	it the 

1.oat caterpillar ani.i i, thus nolo to ft4e4 ln the blod that 

oolva out 	

~~+qq~i

®~ 40- 	a6 a result of oviposit on. ,ote 

l'eedia_ ensures the maturation of %Le unkievelped e,s in 

the ov..4rie :orovided the lonovitj of the par ,ite ie pro. 

lonoct r.4 a•L-0 amaar that the parASite is able to utilise. 

,hen the parasite has finished laying ail the 	that 're 

dttveltqeld in tv.e ove ee a+ the time of *mergence then it 

10 	oterta layln.1„; that 3 uu&ive1o.d ei„0 tut have by now 

iiseog1-1 _ature. _Lis ia what halepons the the parasite feeds 

GO 61ucees fructooet wkcchnroao Rad c,laltose it the presetce 

of the twq-t. -heae ougars are OA:Used ty the parft0140 emi 

the latter ,,eti$ a Zoed of the blood and thus gets the nesesiew 

nri Aitrokenowe food for tt,e waturation of stilted, of a 

fairly laro nucJJer of unaevolo,e1 	and is Able to liv 
Fa 

for a 	loner ov'iod then4the other augers and t4e /024. 

Iaydrta SlicohAs. it takes Iwout to v.) 0,:pfs for the p!rite 



I 

to las  all the deeel*Pod ogi 
	ti 	th 

qf pror,ence• 

In tr':Jo case of essence  aenc at hoøt thout the longevitj 
9P2ect, 

f the i,arasite is 	glut*, esror int3W even sere than in 

the presence of nJst tir 	fructes*, a4crovi and 

41altoso she is 4o't, a-le t 1jan s,a4i egos as in elm 

presence of host bast the irarutoitt; is denied the neceasary 

nitrot;enaL43 food. Za the case of otnr suera and polyhydric 

nlcohols it le not :ble t survive for more thnn to 3 

days mid therefore she le noT, 	o:Ae to laj the developc, 

ogoa in the ovaries• 

:ominh to the ;roteino it 	be ov-n the" 	eding 

the pereito with larval ,-,,xtract end anCrose 4voe the best 

results* 	conditions here are i.1:.ore or 1os5 

that *sisting when the parasite ovivAlite in the ...reeence 

of the host and feedin on emoresc. It st, however, be 

stated twat clue to 'Va. artificial corlItiona of feeding with 

16,rval extract the porasito 1* uot aole to 1&j as many eas 

se 4g,e is ai.le to do unatr natural co1iitic40. it ia tame 
-6Z t.11Q 

o to utilise 

ixter extroc% of jew7t than aatolysed /it. 

1 	 A *_,...'"1:75.-N 41• 

Iheu,6h Lglarit$41 is Ot smn11 earaeite for a 

.r this natpre an ettea10, 	made to investioits the 



mom importnt re eym in the aliLentari carol •af ibe 

paresitA The tissue suspension t4r eac test ays prwAred 

in th followin maxwr4 the sliwentary cana,12  of 2b ppm. 

sites were dttected out anQ roved to A wAtch 

few dros of distilled water iltre added ac tbo. gut* wore 

well iround up with a bless roil* 	out U.76 suspension 

was thus obtained* This was divided into Uo equal halve* 

40 	in two swell tui....es of e X 1/4"4 ',nC of trA tubes was ears-

folly' he ted in a boilin wet*r 1.;ath for a few zAnutes to 

kill all the enzyues that the suspensien 114aht contain* 

This was /.11.4e0 	ilnd was the control. Me other tub was 

the experimentikl 14.n.i wRe marked 04 ,quAl quAntities of 

the subotratt was added to eabn ox tho tuLles 	Urop of 

toluene ;;TR 	tube. .oth the tube.., were then 

rKed and kept 	incuontvr at 374/ 1  ..or 46 hours. 

he 	On.110/11,8•rll 	Vi 4,P re carried out 

14 • oattatt  
2 ,J Sucrose solution was turd es 4 eubstraU4 

.setoo 4 boiling the d t4eat with BOA0dicli solution* 
2 11th 

salt.** aolution wee vised AA eu,...,stratc. 

ezazone teat describeu 	-Ole (1W,3) vat carrie,1 o'„It Nith 

the At„Ast as well NO tie control 

2 - atwreh solution was used a-7 substrate* ihe 



diA0$t %AO tested with drop of" iodine eolution. 

41selitigito 

a.44 11,tlexmint, fibrin was'. addeA to th tissue 

e..4uspecadori. 4. dreps 	deoi.norvoil. 4:ydroehioric *cid were 

added. Aiour releaset1 if dlasstion to place. 

ih4 10 drops of acid casein wsre Adl,A to 	nut;7eti„.. 

sIon. After incubation 10. iA)diwm. lacetuts was. r4404. <imp. 

10 

 

O drop.. :f there wee Any digestion a. precUllOte would 

eivear 	ia the test* 

6* .4243.1* 

(s). t:ongow.red fibrin i' 	d4sd t th* adspension 

;tad 6 drops of 	odiue4 cr4otats wore also Oled* 

14 released if thero wee 54.1eation. 

0;0. 10 iro of alis casein were mailed to the 

Suspension. -fter ineuosttxt 1 	cettc acid' wao added 

dv*P bY dr. Ittere of4ts digestion if no preci;itate. wee 

obtained. 

64 Laialaams 
.ileptons w)1),Ition. woe used as subStatt. 

-.4tsr•irloubtion One drop or 1 (.4FIK,er sulOato end 1 

Or * 	bicarbonate solution were added to the Ausom. 

Stone 4.4ien wamed a violet colour w>ui1 appear tr. thEIT4 

lotam no di8eatio. 

The followia4i anApes werp presorts a sat  

maltasst  tiwtase (weak), peptidarle0opAil) 

441..yle at:IA pepta00 wOrf4'- Rierrto 



-.op ;he number of 	-e in th ovtiei o * newly eserod 

r&cite hat5 4ecn round to *try betsoon 2,60 to 20 Usti. 

evern_ wus found to 4o 302612 * 1•260 i,ibout 60 * or 

half of this tot nuzber ,f sii4s worts fully dovoloped 014111 

which the psrasits wai4 rendi to ovipoSit within half sn 

hoar aftor emeronese The pereenteo of undeVoloP*6 4060 

r-Ye$ round to ue 551i4ihtly h1& et then the dcvelope(1 /14.i,s• 

2. A series of exieeriments htike boon carried out which 

ehovi that when saper.iAraoMsm oc,vra an inhibitory r*otor 

enondorel y ths larva tha iiatches out eirst euivteas 

the, growth of the rest* oho latter do not ;,,,row i,eyond thi; 

it instar otak;.e. 444,,  inhibitor' factor 40044 11.0% *,iot in 

%he 	o0001 or the jiabii*Via 	sleo Wee not 

sot in t:=4 body cavity of tipporialtspaasecetisi, 

, Lonzevity studisa it various Sugars and polyhydrie 

slootioi øLO that The Arafat* lives lonliest with eucros, 

juo.-isl in te. si'eo:)eo of host and not layiat  gas* 

ext oes Iractose arra a*It*.. The overuse for those 

vuri9as ours wore Itis#0$  al.o, 12.4 and 11•O du's' %hen 
1NfiL e„...„61; the lonovitv was Can*ideI$b3J reuuee. This 

reduction wail 2/3  in the case or elucoss and valorem' sad 

//a in tile ease of ftuatooss and maltose* 4rAt lonoViU 

-tudils wit! erotmih 	sucrose tesdirk; showod tteht th0 



parasite wee able to live fox the lonLest period of 

daol ooth ih the i-resence mad absence of h*et with larval 

-7.utract ana a.lorose* ,here wfiera diference in tLe 

qity 41 't‘o parsoita when mt atfl4 04440, and when laying 

46„.A4" 

'-ecundit.i stud/et:- snow that who the parasite in aot 

allowe,A 	fo,.:41 on the host body only the developed 	in 

the ovaria6 are Ini6* ,ven for this the parAsite 'mould 
g: 2_ 

Ls fel with aame mkor that 4411 preload its 	-e for 
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the host ,],14 It lays tae larcat numbar or *go with' u000 

(about 25e), Ulm 00.6im3 sucrose (about 250i• nith rructos 

:cte4ia6 t;7;e oeLvasiut lajo aooat 226 ea an with 4-411tose 

feedin; it 1146 	an averelie 	ea0A. 	!las k;-en foand 

that th4 i.xoteln tbat tf.e 	n,orally ,,etv :ram 
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YOAO, za3o. and peptone. The lsr“Al extract with sugar, 

however, 4ave tha Oyst results* ;,:t. laid on arl averaes '4,;()2 

t 	eids* 

b. 	ihe enzymes in thealtiialtar,? gilr;1  1 øt  ç 4t  hos 

been inves iejato,d, 

12' 

Thee, invites f...ptas; were earriel out i the otley 

4a,,cratory o the 4,yrs1 slim of SOJAIL0 and In the ento. 

moloicol laL,or6toryo tno Ispovial -.14:411,e -e ot tioieDoe ni 
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