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INTRODUCTION



INPRODISTION

The black headed catorpillar Hophantiso

zinopa Heyrick (LepidopteraiXyloryotidae) is o major
peat of oocoomut in India ccourring more commonly along
the Wost and Saat-oonat woglons., Sporadic outbroaks
of tho post oecurc during the dry months fron Janunry
to Hay in the West-goaot and from April ¢ Juno in the
inst-oonot. In Kerala, the pest ic widely distribute:
throughout the coastal delt and in poolots around lakos
and lagoons.

Along the Weat=ooaot, the population of
de gexinopa is found to be minimum during Jouth-iont
nonsoon period from June %0 Ausunt. Thore 1o o progyew
saive inocroago in poot population aftor abntomont of the
Jout~iegt monsoon and the peak populution lovols are
attained in tho sunmer season. The black hended oater-
pillax, . gapinQpg supports & wvide apectrum of matural
enemien ond tho parcoites are rolatively more important
among; the koy biotis agemte. Puriedio imvculative
rolsuoocs 0f sultable parasites aftor ocesontion of the
Jouth-vest nonsoon 1is oconnidewed to bo adequnte in mnine
saining $he pent populations belov tho ocononmlo
shrochold.




Seriocus pent outbreake aro often exporionced
during the gsumner months in arens vhere parnsite
roloagsoa axre not carried out on & regulor basis, 3evore
pogt outbreaks are %0 be brought under control by tho
application of o sultable contaot toxicont, Froguont
appliontion of inscotioldes in cocomut plontationoe will
load to peat resurpence due %0 progressive elimination
of the parnnites vwhioh form the major componont of the
naturnl onemy complox asscolated with the post in Kerala,
It 13, therofore, ocssential that tho insvotieldnl appli-
cations are to be followed by paraslito ralonses wvith o
view %o componoate for the populations that are climinated
due %o insooticidal application.

The important anturcl enemiss of j. gexinopa
which asre masa multiplie. and relonsed agoinat the pest
ig esmacl and

acichogpilug zupivorsg Forriore. The pupal parusite

2. puapivers lacks tolorance 0 high Semperaturc conditions
expericnoed in the summer months and these parusitos aro,
therefore, not quiie promising for incoulative or inundative
relonsen during the hot somson. 3. Brovicornlg is relutlvely
tolerunt to high tomperature condltions in the sumner
months, but a mejor handisap of this parasite is the pro-
duotion of progony donminated by the maloa, The laboratory




stoek of this parasite often dwindloa gubatantinlly

dus % progressive dominmnee of males among the
offooringa. This 1o a major obotaole to the adoption
of inundative reloase Seshniques involving J.bhpovicornis
In order ¢to bulild up and maintain lerge stooka of

| 4n the insectaxy, & satisnfaclory levol
of progeny production sonsintent with suitable gsox-pntio
lovelo in the succoeding gensrations will have to be

anourod.

Ayyar and Ananthanaroyanan (1935) reported that
2. hrovicernig produsos greater porecntoge of male
tho hot soasons, BRomaohandra Rao gt gl. (1947) had also
recorded the dominanoe of males in the laboratory
oultures of Z. xovigornlg and sugmestod that this night
be duo to the dofective fertiiization at palring oaunsed
by advorso climate and mutritional factors. That short
oxpoouren to high tonmporature conditions bringn abous
oonnidernble varintions in the sex-ratio of the offsprings
of Pahlbominuas fulisinogus (Nees)(Hymenoptera : Bulorhidae)
has beon reportod hy “ilkes (1959 and 1963).

Mathew and linix (1977) and Abrasham and Hathew
(1973) have indigated tist the sex-ratio of the parent
parasite populations and the host larvnl donalty are



relatively more important in the sex-ratio regulation
of Z. hxavicornisg, The importance of heot aice ao a
soz-ratio rogulating meshanism in parasitioc iiymenoptora
has been indicated by a few workers {(Clausen, 1939;
Flanders 19393 Ullyets, 1943 and 1945).

in oxrder to explore the fousibility of maninu~
lating tho sex-ratio and progony production in laberatory
cultures of . kpovigomais, information on tho procise
influense of difforont lovols of host lare:l denaity,
wolght of hoot lurvoe and sex-vatio of the parent
purasite population ot difforent tomperuture-hunidity
conbination is connldered o bo vital., The prusent
studien wero corriod cut %0 moet the alove deolderatum.




REVIEW OF LITERATURE



REVIEY OF LIRERATURE

apecon hrovigernlg vesmael is an important
coaponent of the natural oneny complox assoointod with
the black headed oaterpillar Jephantis gqrinops
Heyriok in Kerala.

Cherian (1929) worked out the biology of this
paraszito under Colmbatore oconditions. The female waaps
are yellovish-brown, with dark-browm dorsal bands on the
abdomon and with falirly long ovipositor. HMaleo are
rolatively snmaller and dusikier. The wasps mate on the
day of cnorgence and ogs laying commences the next day.
Under confinement, the waap freely cviposits on several
speciens of noctuld and pyralid eaterpillara. The fomule
lays 8 %0 12 e on tho ventral surfoce of ocueh lurwu,
the moan feoundity beling 200 per fomle. The incubation
poriod is 28 to 36 hours and the larv:l and pupal
poriods nre 3 to 4 doys and 2 to 4 days respeotively.
The life-cycle 4o adbout 7 to 9 Qdays.

3. brevicornig was firet recorded in the South
Halabayr and areas around Coohin as an importnt parnsite
on jigphantds goringps (Venimtasudbban 1932). This
narasite wng later introduced to North !Molabar and
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Goinbatore nroas, but falled to keop dowm [{. gokinops
populations 4n those regionn, porhaps duo o the

presence of alternative hosta (Ramschandwra itno g% al.
1943)., The anlternate hoats of tho parnoito in Indin

include Joordg merinrag Tams and jdiowpen gtizingond

anrd ApPamra

lloore (ErishnaMurthy, 1944). It aloo attucks the larwne

derdas inoalona Bots., mm »
Sognndn grotieg Lod., (Chorian and Mare bandhu, 1942).

Lomejor handieap of the paruoite 1 tho tondancy
50 prodaoe offsprings dominndod by molog. ulite ofte,
the labor:tory atoshk of the pamrasite prosressively
decllnoa due to this handleap.

Work earricd out on tho faetors ianfluoncing the
roralation of the sexe-ratio and progony woduotion in
popasitic Hynonoptera in gonsrcl and J. Upovigornig in
partionlar 12 brioflly rovieved herc.

A8 in moat owmcles of par oitie Hyunonontern,

3 oghibits the phonemenon of wrienotoxy,
charnotorised by the production of fetxiios from fortilioed
diploid vace ond of mnlos from unfertilined huploid ooa,
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ard Spechen
Spoiohor (1938) observed that the ocoasional

wniparontal females of Jeagon hobator Say orisinated
from patohes of tetraploid tiosgue in a normal diploid
oV .

dhiting (1945) statod that sox detormination
in @paggon is regulated by a series of multiple alleles
of vhich aino have thus for been 1dontifiod, The
fom:les conform to the za/xbd, xa/xe, xo/zd allelie
gonetiec confizuration while azygotes of the zao, zb, x0
types or any diploid homoxygote of the types xu/zn,
zxb/xb eto., will be malen.

Gonotic improvement of sex-rutios of some
paraositie insests was obtuined dy Wilkea (1047) and
simmondo (1947). wWilkes (1947) showod that in the onse

Hymonoptorat Julophidne),

o eontinuoun decrcane in the number of aterile mules
from 35 %0 2 por omt waas drought about by aselcotive
broeding. It was shown that continued inbreeding in the
laboratory stock was cotually responsible for the
avalonee of mle sterility whioh romultod in the pro-
grosoive reoduction of femile progumy in suscoasiwve

..

genorations.,



wag ob%airned dy beoeding from males and fomules
solootod from high sex-ratio fanllios and ho suggoated
that the sezs-ratio in this case 13 renetically
detorminad.,

The abuense of frultful fLortilisation of engs
at pairines, poosibly as a result of tho dofeotive
olinmqtio or nutritional faotors has been implicated
an o faetor for male dominonee in J. hravi
(Ran:chandre Rao gt ak. 1948).

sooording to White (1954), arrhenotoky is =
nothod of sox determination as well ac a form of repro-
duetion, the froguency of ocourronce of mlos in the
population being deternined on the basic of the froguoney
of pro uotion of unfortiiiced ogge.

In the arrhenotokous parasitic woeop Dohlbominuas
Dalisinogys, o sex-rutio contrelling fuctor of genotio
origin was reported by Wilkes (1964). This frotor is
pex limitod and trunsnitted by femalos o thoir male
progany, 1t offoot on gexeratin boinz const nt ond not
influenced by the Temile parent.



Loe und Wilkes (1965) detootod five differont
tyoes of spormatozon in Jahlbominus fugelipennis Zott.
(iiymenopteras 3ulophidas) on the bacis of longth and
the pattarn of splralling of the helieal coill in the
heod roglon of the aspermatozoa: The npiradling may be
of deztrol or sinlateal f%ypes and this dinmorphiom in
the opermotoson may determing whethor fortiligstion

oo o not,.
Iz HOR ARD 3OO o=mInIen

Agcordaing to Jalt (1941), the hoat ia often
abls 40 impraoss itc mark uwpon the paranitold that
gystemntically destroys 4t and nmay bogueath te itn
saraite otriking logoey of morpholosicnl, physielosizal
and behoviouriatic charcetors,

Horoyonon and Chaudhuri (1955) roported that
the sexeratio of Jimmobracon daqeas (Can.) (ilyneonoptora:
Jrogonidas) vardes ocoscrding S0 the hoot 2id mmons the
adults reared on SHAL0 zonodlug., 20.895 were fonilea,
while anmng those moored on Zorgyrp larvae only 6.24
varo famles. It s oug eoted that the ovipositor
onobled the parasite to rooognise the hovt and the stimali
thug roccived influcnoe tho functioning of the spormathena,
vhich in twrn controls fortilisation and asox of the
offnpring.
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Harayanan and 3abba Ruo (1255) oboorvad £t
when Frooon W Ashmead was roarod on Zlabdt

the proportion of femiles producod snong the pogmy

vere 55, T4 and 44 por omt respoctilvily, Ihc 2ize of
the hoot had little relation to Hho zorv-mntio of the
parmoite and the higwre incidence of mrles in some hoats
vas attributed in nart 0 8 lask of extornal atimalation
of the spormathoos in thoe ovipooiting forxle due o hoat
unauitadility.

flouse and Sarlow (1961) stadic’ tho inflimnoe
of differont dlet: of o heot, jgrig aflinig (Fall.)
(o1t ras 3arcovhazinne) on the development of o parne
oitodd, Sphoopots palldioes (3ay.) (Hymenoptera:fraconidae).

The dleot covtaining 0 3 per eomt of andno zeids nd

2.5 por cont of doztrosce cuused grector hoot mortlity

and uwnousosg ful anoogoneo of the sargitea,

Ioais (1961) rooordsd that when tha forxiles of
{(it~.) {Hymenoptors: iochnoumonidue)

wore fod on hoot larvae and pollem in sucrose solution,

croatont auabe of ogra per fomale wns obtuined, while
femnlon oipliod with host larvas alone deypo:isod only

fower op -9,
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Katiyar (1962) studied tho parnsitioation by
B pinatag (Rymenoptera: Trichogr mmatidae)
and Drogon zolechias of ogae and larvaoe of Corayra
sapholanign recpeotively. It vaas found thot Z. gephaloniga
roarad on oruched asorghum mized with 8 por omt yoenat
wvas moro csultzble for parssito dovelopment,

Doutt (1960), stated that the hont of the
samoitold oxerts considerable influmoo on the rote of
devolopnmt of the paronitolid in o remurinble nonner,

Wylie (1966) indleated that fomxlen of Jiggonia

g {(valk,) (Hymenopteras Pteromalidas) parasi-
tining houoofly pupao (Mameg 4omestigs &.) gove rise

to o amollor poreontage of femals progony at high

naprasite -~ hoot ratios tham ot lover ones dus to fullure
in fortiliootion und boosuse more fomale than nale larvae
die on superparcolitisod hesta. The adult formles
fortilise rolativoly fower oges at high parasito-host
ratios zinoe thor ¢cncounter relatively mors provicusly
attaeked hoota, on whish a smaller poroontase of
fortilised oges are laild. The reduction in the pereuntage
of fortilined eg s under high parascite: host zation io
aleo duo to mutual intorforense by the Tenalo
which inhibi¢s Cortilisation,

saranitos
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Hathai (1971) obsarved that the
faounidity of J. hpovicopnif wos oismiflionntly influoncod
by nutrition of its ladomtory hoot goro ws gepholonign
The hoot larvae brod on a modia contalning wvheat flour
fortificd 4 th okimmed milk powdor (252 of the baovie
diet) or on whoot flover earishod wvith fniamine at 2 ng

poay geam vas Dound %0 inerease poaxmgite foowndisy.
Variotions in the auteition of g. gapaudonigs 4id not
aimiticontly affoet tho duration of devolopomt of the
papasite., 4 proponderance of molea wns found anons the
addald porasites rooarod on laxrvae rrod on o me:ia contain-
ing yoooat, bongalsron or skimmed milk powdor while thoe
£omilen vere dondnnted in progeny roaved out on lirvae
tred on asize flour diot,

Songmn (1973) reportod that vhen Jtenobraeon

Seaialonion, 34.T7 por eont of the agrs dewoloped into
adulto ond 65.46 por cent of these vore mvles, as comporod
with 37.3 por cont und 31,98 per coent wespootivoly
obtainoed fron the matu-:l host, ilovevor, when additional
food in tho form of Dwthor larwvse of g. gophalonico

that had been surnlysoed by e
e mizvival rotic ayl the sex-mtio wore rostored. It

wag thus concluded that a ningle larws of 4. gophalis

r3
Lo85" oo

iz woro 2&‘(}?@@@‘*3’;
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414 not provide suflicisnt matrition for fom:les of
ae to complate their norml developeont,

feporting the rosulia of laborntory otudles,
David gg al. (1977) stated that the parasite-host
interaetion batuem Irogen habotor mnd Zph

wag influamoad by nigration of hoot larenoe ~rior o

manation aad acloe b the £ooling of the parasite fonnlos.
Sadoring hoot larvao vore attached more oftm than
cenfine hoots. Jurvivel and fecundlty of adult fomle
parasites were dircotly rolatel o the freqiamsy of host
finding. Hoot fooding molonged odult fonnle parasitels
survival, but the odult msle parcaites 4id not feed on
the hostne The long roproductive life, short Life-:yele
and relimnce on hooto for adult amd offspring nuterition
should rondor J. hobetop guite resporwive o moniwation
of host av-ilability.

fad rejan and Jaynzn) (1977) observed that the
Aggagld Mant 'md
Eucien (lynmonoptorat Zulophidae) was hishly influmoed
by the host gpeclies and superparasitian. In Jephontis
inono at the dosliy lovwal of 30 sorxoiten, the mmbor

gaz-20t10 of the puraalte Tetrnastiohus

of mles wore ollAdwdly more than feomclen, Thors waro
nore males of the denaisy of 30 parnaeiten por hoost in
S dodlcy 3. “he soxepatlo was oo hich as 2,06
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qn Sezoyrg gophalonigs oven ot o lewvel of 10
parapites i:xiionting mmle provonder nec. The mle
preponderanse could Lo attelidbutod 40 the differontial
noriality of nagoes during developnent.

IIX q63% DRUSITY

Flinders (1035) ostudisd the influsnee of honts
on progoeny oliction in Txighpor i

Acooxding to hin, vith inoroasing host densltieon, the

numbor of tromy noy parnasite incrensed untll o mxirmm
wag ronchod, Tho nmmbor of mrogmy nor maront bocomos
stable beyond a otagoe hen the pumber of hosts within

the sphore of acotion of the paragite oxeecdo the total
reprofuctive potontinl of the marnaito. Under labor. tory
conditionsg, rrogmy »or Tomnle decroansed vith the

increase in the nunber of nar sites boyond ¢ ofitiond
lovel., Thio io perhaps due to the phoncmonon of super-
parcoition and the consogquential intrasseaific oompotition.

Uldyott (1251) reported that
tendod o deopolit n fixed nmumber of oo Auring o poriod

of 24 hours rogordloos of the mumber of hoato,

Dhormaraju (1952) observed thot the muzimum

fecundity of Rorigicrols nouhon
(Hymomoptoras Jothrlidae) was obtali:od with one lLurva of

$d4a luoscboek




15

SeEoyzs Q_W vhile in the cuse of

Izichogoilus . Forriore {Hymenoptexatiulophidae),
the foomdity did nct ahov any inerocsc vith Anevease
in the host pupnl anuxnbor,

Pattarudeioh and Usman (1957) found that tho
denline in *ho field pamoltisation of 228 of ghile

fgonedlug by §

10 o g3 niley
in the Hyoore Stode wus malnly due 0 low host donolty

lovolsa

Doutt (1959) concluded from obnervntions on
that the number of ogzs per
fommle per day was depondent on the nunmbar of hosts
avnilable up to the fourth day. Thorsafter, host denalty
wns not obaorved as influoncing og: production rute.

a spooieas of Bioroby-copn

Aocopding to Planders (1962), the proportion
of hoat inividusl vhich otimuluate the opoermatheenl
glond inorcases an the density oFf hoot population

doo:rons00.

Eins {(1957) meoorded that at low hoot dencistes,
the fomclec of Fagonds i produced o emllor
reremtage of fomalo mrosomy #han 2t hishor lovolo,
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Jayantnam (1963) eatablished a highly
significant positive linear correlation between the
weight of host pupa and the progeny production in

Irichospilus pupivora.

The progeny production in Bracon brevicornis
according to Seshagirl Rao et al. (1967), increased
progressively with the number of hosts available but
the progeny production decrecased in Perisierola
nephantidis at high host density levels. Host density

had no influence on the sex-ratios of both the parasites.

Viktorov and Azizov (1972) reported that the
number of progeny produced in Muscidifurax raptoxr
(Hymenoptera: Pteromalidae) increased with increase in
number of host puparia of gseca domegtica Vicina
(biptera: Muscidae) which were available.

Fusco and Hower (1974) indicated that reproduction
of the arrhenotokous parasite Microctonus aethiops (Nees)
(Hymenoptera: Braconidae) produced the maximum number
of progeny (average 25.8 per female) when Zf£ifty hoats
were made available to each mated female. When 4%4%y_< .

. __hetta: were exposed to i&duaxﬁn&gzgrazh% progeny
production declined and the percentage mortality of the
hosts increased substantially. The percentage of females



in the progony was higher when hoats were supplied
discontinuoualy than when thoese verce offorod
continuously.

Aocording to Jubba Rao g% gl.. (1974), moximm
fooundity in Jracon habotor was obtainod vhem two
Sozoyx. lorvae of six weoks old wero ozxposed to a
oingle pair of parceiton.

Yearmon g% al., (1976) tested the offoet of
denaity of Hypor peaiigs (Gyllemhal) (Coloontora 3
Sureulionidae) on porncitiasm dy Bothypleg ‘
(ilymenopteras Ichenumonidae)., It wao oboerved that
hoat denslsy had no oionifiocant off-ot on the monortion
of hoots p runitised, Hoot morénlity woo not attributuble
$o nommal paragito developmant but this wag positively
oorrolatod with parasiteo density, suggesting some form
of injuxry inflicé@d by the parasite,.

Inthoof g% al., (1977) atuiied the eff:ct of
denaity on host-pirasite interaations ﬁm e
teg anuxus (Thomson), There wvas no
signific nt relationship botweon proportion of honts
parnsitised and hoat density. The frorumey digtribution

of tho parusite's ogms approximated the poisson distrie
bution in eighty throe par oant of the ouses. There wmo
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a qundratic relantionship detweorn nunbor of supar
parasitioed hosto and parasite density. iowovor, no
aigmificant correlation batwoen proportions of hoats
poragitised and hoot donsity wao dotooted.

chandurvne (1977) oboervoed that narasitiom by
Qrpilug pareys Turnor (iymonoptoras Draconidae) on the
hoot ihghorimaon onorgilella (Lepidoptoras r~eleechlidoe)
vag hisher vhen the nunder of hweots por onne una
increased, iHowevor, the inorease In pur:site denaity
ragaltod in reduced sonrching efficioney por individual

sarnnite.

Abpahanm and Mothow (1978) revortod $nt among
the faotors regulating the progemy production in Jooocon
boovizornig, the nmumber of cxposed dgrour: larvoe was
rotatively more importunt. The mumbor of host larvee
oxpooed exorts algonifisant influenee on the noxe-ratio of
the offazrinz, tho sontribution of this footor bheing 20,7

por gcont.

Cameron and Rodforn (1978) rocorded that the
denaition of the lynmenooteran pamsite Torgmug :

Jaloon and llogsonolobus difiinls were determined mainly
via faxi (Iohbeld)

Ly tho donal iy of owv ilable host,

(Diptara: IJosidomyidae).
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Haggadpodolor g8 gl.. (1978) studiod tho
evivonitional resuonses of Aphytic holozanthyg

({ymemoptora: aphelinidze) 0 inoreasings donsity lovels

inovenoed, the number of eguss lald by the fonale

popnalte aloo inorensed, Bat at a retoocled rote. This
type of funotional response rooulted in reduced
paraagitian at hicher host denaitien.

Chowyruv (1713) found thnt the orent malority
of inlividuals of Zimpla reared on large hoats vore
£onles, wheoroan thone from small honés vere nredonle

natly molea,

iloldaway an: daith (1932), stulying the sex-ratio
of alysia (Panz,) (Hynmontoras Brnoonidas)
bred on hootn of difforont sizes inlizuted that the
cuntity of av:ilablc food determinad by tho siso of

the heost played an inportoant role in determining the gex

of tha zar aite.

e influcnce of hoot gize on oMy produetion
hoo beon atailed extamisively in frichorrumog

dalt (1934) stated thwt the numbar of oz s lalid by
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in Zapiio demgloaus ap. (mtaalf, 1959; Jrentore, 1955).

AMecording to Jlausen (1939) omd Flmders (1939),
in pornsitic Hymonoptor., generally larsoe hosts Lavour
the proluetion of famxle parasiton whille the somller
hoota tond to produco mulos.,

Ullyett (1543, 1245) obmerved that the nunber of
drocon ons 1nid on or near a given host 12 relote! o
the nize of the hoot und ultimately to 1%0 notntisl oo
food,

Puzco nnd Hower (1973) studied the offoet of
oine, 00z and age of Uyper pamiiga on tho produotivity of
Hicrootonia gethiopg in the labomtory. Acdording to
hin, hoat giso had no sigmificont off:et on the monn
nunber 0f progony or moan pareontage of femnles mroduced
nar parasitolid. Howvevar, host mortality was sinilicantly
hWighor apon the omaller hoats, [Host gox had no offect
on hoot asoloction by H. W nor voas any diffapontial

nort lify obmerwved botueen male or fonnle host:.
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Gurjenova (1978) reportel that the nex=rutio
borug ghruntoriug (Hymenoptera: Iehnoeoumonidoe)

ag dotorninoed by the olize of the hoagt o

23§ vyee £

weifer and Jiffopmitinl infostation »:tes on ito
mlog ond fonnlea. The parmagite layo nont of the
fortilined oms on Lirgo fonale lorvae ond anfordilised

arca on mle lorv-e,

[
.
.

&

i

&

Hisaemn (195%9) found that the n leos of Apechth
gajarig (Sroooon) emorged mainly from n le host pupae
ard fosalen fronm fonvidlo papae, apparondtly the reault of

selectlve oviponiiion.

Sithunmanthm and Subramoniam (1077) roported the
inflaomee of sex of the larvae of Jhilo nos
gex-zitlc of the asosriated paracite giggobz:oon

dessoe Come  Tho aex-ratlo of the pamaalto van ia favour

of m.leg in tho mle hoeots hile 44 ghiftod alenilisz ntly

in favour of fomales in the fonale hon™ .

v 5G3 QF TR HGST

Fomaon (17957) atated that fomnlen of nny
hroawoatoross anocles nn distinmaish betweon puminitioed

and wnp ruaitioed hosee an foptillese o mall ¢ pore % .ge



of eg7s they lay on unsuistadble hosts,

¥ylie (1962) obesrved that the age of pupne of
the housefly Husen domeatiga (L.) affect the longovity
and fecundity of [jagonia yiteivennis that fo4 on them
mainly due to vuriations in the nutritional st:tuas of
hogts of differont ages. At 24.5°C, both longevity and
fooundity of femcles vers grontest vhen 1t fed on pupne
of less than 48 houxs age.

Agoording to Wylie (1963), mortolity of
nipg was lengt an young housefly pupae but
inoreased with inoreasing host uge.

VI P RASITE DAMITY AND SUPTRER 10T

According to Narayanan and 3ubba Rao (1955)
guperparnasiiisn affooted the sex-ratio of the progenies
of Jrugon gologhine through selective elinmination of
fonnles duo W intro-specific competition. As the
parcoite larvae inoronsed from three e thirty, the
proportion of fomles doolined drastioally from 73.6 to
9485,

Harayanan ond Mukorji (1956) studied the phonomenon
- of superparacitisn in Jrichosrabmg gvanegeens zinutum and
have obaserved that superparasitiasm occcur at doth hizh and



lov host denoitico.

arayannan and Chaoko (1957) stated thnt in
p3 0pne tho occurroncc of suporpornizitism in
laborntory Wrecding lod % the mroluction of wogony
vith dmpnirod vitnlity, focunddity ond longovity.

Iyntoni (1058) oconcluded that in the cuse of L.
: Loeum, superpornsiiion ocoueed decrecao of the
poraontoge of fomoleo rogony and fecun 4ty bonides the
imondiroomt of vitality.

Chaeito (1964) domonstrated thot in Suocon golechiae,
gunarparmaition 122 to o lowver provortion of fomnles.
ile con:laded thot undor orovied conditions, many nambors
of both goxoo £nile o obdain aufliciont food nd 4hat
tho famlos wore the ooro geriocusly afisoted.

Yylle (17345) revorsed that superarasitiom
eraated food shortcge and thoreby redused marvival and
sizo of adults of [pgonds vitripennds »ca—ed on pupce of
Huges demestics. dupor parasitien also roedaecd the
noaroontoge of fomnles in the adult progony.,

Redinert ond King (1971) found €t I
»roforred femnlo larwvae of glodia intapouncteld

{ Lopliontornt Pyroalidne) for porasitiontlion., 1o noze-rotic
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of 3. hebsgtop in te F, goneration appoared to vary
with host: parcoite denoity ratio,

Benaon (1973) oboervod that B. hobogor boing
grogwlious in the lorval stoge, the Jdoveloning ogs and
larvee vora subjooted to intraspecifio compotition
vhish londs %0 direct morénlity, nico voriation amd

shvygen In sozeratio., The sine of the surviving progeny
and o noz-ratio deoronses as parnsite donsitv/hoot-
apbogtin gaatalla inoronses. It 4a showm that this change
i3 cruwed by Jdifforontisl mortality whish aoto nore
atronzly aculinot the fooele.

Carpontcr (1943) odbaerved thut single fortilined
moles of Zpuagon nedlitor sielded on an ~ver .ge of 7.5
aduld offaprings with 20 hoot lapvae ooint ined ot 5oF
for 72 hwurs. ut the individwl productivii, was
doaorocoed whien batches of 5, 10,15, 30 :nd 60 lorvac vere

itopt under tho sume conditions. This deoreacse was partly
duo to compotizlion mnons the parnaltes md decmine they
had 40 spend more time in seawching for wm pdisitioced hoato,

Dhormcraia (1952) found that the maxir
feaundity wag obtained with one palr of joxi
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dharna (1956) ooncluded that the feoundity of
3. povicornig doclined with inoxoanne in tho denaity
of parasite populotion,

Jubba Rao gt gle (1974) stated that mazimum
foounil ty wao recorded in J. hgbotor vhen one padr of
porasitos were oxponed %0 two host oaterplliurs,

viz 3BimRAPIO OF TG PARSNT PARASIT! PUPULATION

Hathew and Hair (1977) stated thot the proportion
maalos in tho progony of J. dpevicornis
improved %o o gront extent by adjusting tho se-ratioc
of the pareont parcoite population,

Abrohom and Hathew (1978) obperved that tho numbor
of m:los in the parsmtal population of 3J. brovicornls
aimifionntly iufluonced the progeny productien. The
nunbor of fenalos in the parental population exertoad
aimificont influcnoce on the sex-patio of the offarring.

VIiI HADIE AIDD PRI LIS DIOH

dhiting (1221) odssrved that tho unmatod formles
3 hebotor mrodused oecasimal fumales.




predonincatod when maltiple mating ocourred, sLedording

to him, the scz-z:tion are detommined extrinnic lly

by the effoet of the donaity of oviposition oltes on
diffarential mortality during dewelopmont, sro-ovipociticmld
roied, oxoessive nmating, the differoncce in ovipomition
reaponog before and after mating, the rate of oviroaition
ota, do -rotios ore determined intrinoleally by the

nunboy of egss dovonited ot ono ingordion of the ovipositor,
the nunbor of ovaricn ogss reoady for depesition and the
difforenticl in the solyembryonie tendency,

Tie feounriidy of unnmoted femslea wmo ro uted
aesording to NMoutin md Courtols (1952) im 2t

Ho#lachor and Vinaoa (1971) observed that offsorings
fron unmnt~d fem.lnn of Jamaoletia - 3 {Visraoak)
(ilymenoptorn: Ichneoumonidas) were all males on famalen
nisht not be produwed after copulation, The 2xposure of

oldar fomnles to milea for fertilioation viclded offapring
vith a greater saveconiuge of funales.

Iz LDULE PARASITE mUTRIoIon
Agcording to Dharmar-iu (1952), ten por ocent

sugar solution wno the best among the food muotorisls tried




Sharms. (1256) indioated that in Jrucon
oyl ia mocinunm feoundiiy wna obluined vhon the

poovinltien vore fed vith suorose soluation,

3ubdba R:o gt al. (1974) reportsd that sucwrose
$on por eomt o found to bes the bast amons the
different dlots triod W inorvase focun ity of F.3sputor.

¥ LEGT A0 PUODOR IIOD

Hartin and Finnoy (1946) improved tho sox-ratio
g by dearoasing thoe lisht
intenaldy in *hs mitling Toom.

Remoohondrn Roo g8 2l.(1948) roporied that whon
ascta of palring adulte of B kreyieornic
ape2inl onmeoo mnd Ropt expogsed  HWffaned 1i-ht in the

wvere ploced in

onem, agi 1 proportions of doth ser-s of progmy vers
Oétk%ﬁ-

Agnording to ioelscher and Vinoon (1971),a $2:12
(43D) photoneriod produced effsprings with tho ~reatont
poromtage of females in Campoletis perdistinctus (Viersek)

(Hymonoptoras Ichacumonidae).

Rl TR LR NI oI Y QG IS




fgyae (1931) reported that both the ericd of
developamt and the duration of adult 1ie of 4
Rebator wews nffooted by $eoporsturs.

Payne subscgusntly (1933) studied the differcatinl
offeot of evircnnontel foators upon M. hRghotor. 1t wos
shoved that at Algh teapomtare, 1w porcsite hnd a
deolded advantogo over e hoat, bat ot lover tamparataros
thero wag ac nosoibility of the parngitn ovartaling the
hoat,

Hoerezs (193%3) working on thoe influonse of
temporotare and nlr huntdit, on thoe embryonio developnmd
of K. hokekap, obecerved that $he duration of dewolopment
sepmded chiafly on Somporoiure and only nlishtly on
hunllity. Ho notod thet under the comdined influsnoe
of optinunm tomporaturo and humidisy, 211 the larvae hatshed
out simaltoneocusly viille undsr other condlitions sope
larvne Aotehsd fimat nnd wero then ollowed by tho mnjority.
The af eet of lovy hunldidlos wag moro han that of high
loavsls ond the offoot of humidl 4y vas noro marked ot low
semper tures than nt high ones, HiZA tomnoritures

producsd nordelity nore gulckly $hon lover lovala,

Jheand wnd Garman (1933) roportad that temnarature
affootas the gez-rutio of Txishe

Loalgas theouch adverse
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affaocta on the visbility of tho mporms o Thoy hage
notliond that an exocoss of males apreared in the progeny

crlohomeamsn Ropt far two weeko at 3° 4o D0Q,

#agmo (1934} fouad that the proportlon of males
wig hizhor aador lov demnorture ond ¥al- van o¥tributed

o the suprewasion of o Ying aatiriiing,

domma (1935) indicated that pupne of Jighaloids
gorrobori danna. (Hvmonopteres Chaleildidae) hold ot

1550 promend sems storile maloc, the proportion
inercasing with 4w Saration of czposure and the fomlos
ainilarly teonted nroduend inerecoingly fever ogis.

Agcsr and Ananthanarayaaan (19%5) roperted that

s produced grostor parcontige of males in

thaa oY an LN

T2m: {(1940) recorded that both maleos and fannlos
MG dnallen,. thioh vore hald at
2220 durins e mpal ofage were 2ll found o bo gterile.

shamsd and Gholamallah (1941) 2+ wfed the influoonce
of Wmosyoore on jgxias fobdp (Stoll) and ite porcolte
Bragon geeend Lofrod Iwdcson and Goavh. At low temperutures,
e paranlde devaloned nore rapidly than t9he hoot, while
at high tenmporotbeen €0 host pomulation inevciped nt o

fautor »afe.



Hourasdi (1946) foumi that shen Japonls
rdicivapnda were held at temperatures from ~1°%0 %o
1590 for inorcusing periods of time, thore ums a
gradunl deoreoe in the proportion of fomnlos in the
PROZUNY .

goorgiana (1749) observed that haploid molos
dalpobpason Juglanddis sshmesd vore more vulnerable
¢0 envirommmtnal adversities.

The saex of the »mrmaite and consecumtly the
soz-ratio in mogt Hymonopbere 48 largely o funation of
the environmmnt (Flamders, 1962), According to him, the

mrasitie Hmenoptora under natural conditions results
f=om the foot that in the progeny of tho aated fomale,

the gex of any particular isdfvidunl 12 2 maternal offoct,
thiz baing s »oaponse to mmvironmental stirmli aoting
through the opermathecal gland. The oontrol of sox ia
ascomplichad by the L ouldtive »ogponine of the aporyma-
theosl gland ‘o onvironsmial stimall sooeliated vith the
arocess of oviposition. Cerdeln envivommental tomporatures
and humi dsles uad carieln specles of host may inhibit

the stimulation of tho apermthesnl gland without affeating
the nunber of ogs deponlted.
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fhalle and Vonkatarasan (1963) observ
coselorative effcot on the rato of egy developnont
with tho rise of tonper fure fxom 20°0 W 40°C in
¥inion deogae (Cam.) (Hymemoptores Draoonidas), o
pornaite of ghile gonollug. At 20%Q, the larwal peried
vas oomploted on an owarase In 9.42 daya.  Tho dovolope
neninl neriod dearsased slonifisontly with e wlpgo of
tonasciure 51 o ninlman of 4,07 days vao atéained ot
3480, At 20°0 emd 904 BE there won o ocomplote orroot
of dovolopmont in the proe-pupal atage, ¥hile nt the
suno tororature and at lover hunl’itios, o omllar pore

2G on

sont ge pupndted and omerseld as adulto.

Wilkeo (1963) zeported thot in $he azxrhonotokousn

nooas, variation in the sox-ratie

ogourred when anfovourable wuaviveanoant X condltions
graviilod bofore, dpring and lmmodicdoly after masting.
Termpornturan above ‘:-3?.63 Juring vosi=exiurronio dovoelopnmmt,
gtoriliced othopwl o finetimal mrles, Dut hid mach lons
offaat on fommlosn, Moting wma muosesafid only within the
asrml oo for opdlmm adald ootivity. Mlthowh
forvilos wors inooninatdsd by more than one nale, the
sox-rrtio of thelir eorqany s not affootod., Larvnl
mortality Srom omorongnolfion above alxtyfive larevne

por hoat difforentially favoured survivil of males,



The paroontnge of fomules was sicmifionmidy roduoed
vhen oviporition was interrupted or delarod by low

tomormbure,

Plon (1966) ntate’ that tomporcturs and
rolative hunilisy olwmilicatly Infl wones’ 4o Yo

b Niahd o ’\.—‘ B2, SAE o 5 ': »4 2 o L
gpon 0f Loih soves in o 2330 %0 of liu

Hiidleoton, o lnllumaec of tsmperaituro vordied uith
ralative hund ity in the oeo9 of nmoles but not in the

gaue of faxles.e

Rotary and Gerling (1973) studied the influonce
of oone extorunl faators upon tho sor-ratio of rogon

hebuicr md found Vot numerous fomnlea prolucod mele
progany only, peshioon Jue to intzrncl £aeiors.
Cannibnlion ) moriallit e o supersoswcsliiliom fovour
mele mevivel.  The oo oenmboge of formieg lLnoronsed
shomilie mily vhon £ moleg wers allound %0 fsood only on
hooto Loside fhody uobblng and ales vhon mnting and

ovipoaition vare deloyof.

Barfiold gt gl, (1977) ebservod tho influonoce
of tempor ture on tho development of imrmbure siuges of
druceon. mellitor o brooonid parasite of tho cotion boll

vy g ohemon {(Coleopteras
Qureulionidae) at 3 gorics of conatant and warisbhle
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temporntaros, M svelopnontal ocoricds vore in

close goreesont vith prodieticng baoed on o developnoninl
nodel, Thoy hove stated thnt the adult lonsovity
deorvnged with inoreasing temporuiure.

Badrojon and Chonns avoana (1979) atudled
the effoot of difforont lovoln of tomperature nnd mmnidity
on the blology and thoe dovelopment of the nornaiten,

aug lorseld. They

hove obsorved that tho inoubation period Zor ogoe of
was not influcncod Ly tomnorature and
humi 44y vooolations, vhile the laresl poried wus hichly
influeneod. Thors wio ne offect due do humdiisiocs alone

bt tho, iatronoted Ath deperctize in adluongiang the
leze 1 poriod, Thore @ mo offeet Jue w iatorastion

of Sommordrs ol meddidy o md eloo W ol iy aloue

on the maxl neridsd, o kuwal ily Bid oo alluege

an he mele lonorwily clihor olene oo LA toaperataRe.
Md» meovondesoane g 20tsd oo the oasos Lo luerenped,
i leeding o0t dhe ceveritlo 48 advoraely sflfocted at

; O
highor Sors rofuso,



MATERIALS AND METHODS



BATIRIALS AND MESODS

I. Haintenanoo of jraqon Wrovigox:
oultureg

The aucleus culture of jJragon rov] ig
required for tho prosont inveotigntiono vere obtoined
from the Parasito Broeding Ilaberatory of the Kerals
Departnent of Agrioulture at Irinjslalmada, Treichur Dlotriot.
Tho parnsitos wore roared on twenty five days old fourth
instar larvae of Jopgyra gophalendga Stainton, maintalned
at 28 ¢ 1.5°C. 3took cultures of the
maintained in emall speoimon tubes of aisme 10 x 2.5 om.
Tho tubes were thoroughly woshed nnd sterilised in hot cir
oven at 50°¢ for one hour and after oooling, were atorod
in sterilined dosigontors. As and when roguired, the tubes
wore drawm out from the desiccators. The puorusites with
adequnte number of fannlos were introducod into the spocimem
tubes and six to ten foroyrg larvae 0f requirod age wero
thon introduccd into these tubes with a ommoel hair brush,
A pdxture of oqual velumes of honey and 10 per cemt glucono
solaution in wntor woe usel for feeding the adult purasitos.
The odzture vas provided on bits of coconut lonflot of
oize 6,0 em x 0.5 o 4in the form of fine droplota by means
of a ococonut nidrib pleco of about 10 om lonz with bluntly

& 2G%, %s% m@
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pointod ondo. The leaflet dits with food droplets were
introdussd into tho specimen tubes vhich wore then olosod
vith cotton plugs. PFroah honey-glucose solution wos
provided immedintely on exhauation of the solution provi-
ously supplied. About five 0o slz days aftor confinoment
of tho paransiton and hoat larwae,the tubes wvore oleoned

doad parasites., The stoek sultures werce maintained at
28 & 1°0 and 79 por omt rolative hunidity.

The adult parnoitos of the susiceoding gonoration
enarzed in eight $o ton doye nnd the culture wvono continuously
maintained to enowre avoilability of adeqgu:to populations
for oxporimontal purposoca. |

11, Mointonanoe of stook oulture of foroyrs gophal

3tool oultures of JOreyra S

entablishnd fron og:s obtained from thoe Porasite Iroe.ing
Labor:tory of M/3 51D Payry & Oo., IZD., ut Hellilicupoonm,
3. root Distriot of the Tanmil Had: State. Adoguate eultures
vare mailntained throughout the couwrae of tho studies in
mugsount Jars of aloo 13.0 em x 12.5 on z 5.0 om uaing orushod

han Talonxe Porns) as the food nedium. About
n.2 c«2. of frechly 1laid Corgves egss contalining about
3500 ogrn woro initlially mixed with 25 gmo of jowar meal
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and the aixture wno then tranaforred to oylindrieal

glass botiles of glise 20 om 7 21 em.  The botiles were
clogsed with mislin ocloth and tightly hold in pocition

by rubbor bdands. Pour te five days loter the jowsr noal
containing froshly emorged gorivea larwne were tuken out
of the botiloz and this wao nized with 350 gmp of crushed
Jouar foritifiod vith 50 gms of aplit blaok gram

(Zhassolus guace Linnm. ). dhe *Jounr' menl and osushed
satorinl as aloo aplit blookarnm were storilisad at 50%¢
for ono hour in o hot air oven bafore offering those os
food for Gorgyrn larvao. The high Semperature storilisation
was oarvied out to destroy ony lutent infostntions of
doravea or of other storagoe pests. Purther reoryings were
earried ou% in roatongldlar mugoun jars. The moths emerging
from thene oulturos vere oolloected dally and these were
eonfine: in ovinosition sagen. Thoe oviposition cage
consiotod of a oylindrionl glacs tube of aize 19 o x 12 >m,
both onds of which were open. Tho ¥wo open ends of tho
gloss tube werc closod with sultably sized poly-meshes
vhich were vory tightly held by rubber dands. The moths
wvaro reloaned innide the onge and the egrs collectod inside
glasn dishos of the same dicmetor held on the bottom of the
eylindrieal nlass tube. The ego depoaited on the poly-
moshoo woro colleotod YWy brushing with & painting brush of




sise 2.5 an. The glass dish and the eoylindriecal
glaass tube vere hold togetheor by winding adhosive
bandogo around. The ovipocition cage was kept protectod
fron produtory spiders by ensloasing it in an ant-proof
viroe nat ongo.
I1I. Jtudien on parasite developoont under differemt

conditions

Tho influence of host larval dencity, weilsht of

the host larvne and coz-ratio of the
population on tho mmber of ogoe lald, durntion of
dovelopment, progany productiom and fomnlo-mnle componition
of tho F, progony ot different temporuturo~humility combi-
nations were atudled inside BOD incubators. Tho parssitos
under all troctoent combinations were fod with honay-
glusone mizture and exposed to semi-dark conditions
obtaining inaide the incubators.

parent paraoite

The fecundity, duration of devolopmont, progeny
production and fomalo-mnle ovmposition of the Py progomy
were gtudied an foilovwni-

a) Feoumdity

The feoundiity was rocorded by examining tho host
larvae on ouccosgive dnys aftor confinsmont, under Storoo-
alorvocope and directly counting the egre adhering to tho



hoat outislo.

b) Duention of devolopnmt

Tho duration of deweolopamt wno found out by
ecloulating the welshted moons of the nunber of doys
takan by the pornosites of both sexes omorging on cuccosaive
dnya. FPor thig, the porasites emerping on guocos:ive days
vore lsolated, killed and the famulo-male compocition in
relation to the durations of develomment recourded.

¢) Progeny production

The totol number of mnlos and £omrles hich enowpged
out fron ench replicats voo rocorded an g F, progony
produoction under differont treatnent combinationn,

d) Panalo-male oomposition of the Fy progony

The femnle-male composition of the F, progeay
prodused under eceh troatment ocombinntion vas rocoxrded by
poolins the data on the parasites of both soxcs emexging
on succonsive daya.

Iv. Sxperimontael dotuils

a) Treaitnont comdbinstiona

The influonce of host larval donaisy (4), weisht
of hoot larvae (3) and moxer tio of tho parunt narasite



population (U) on the number of ozge laid, duration

of dovolopnent, progemy production and femnle-mnle
composition of the ?1 progeny, were astudied in the
progent experimants. %The lovels at vhich each of theae
three fuctor vos otudied are indieated bolow,

Levols o, = | host larva per fomalo parasite
8y = 2 hont larvoe per fomnle parnsite
4, = 3 host larvae por fomale parasite

ik, FiLE

Lovels b, = Lorval welght 50 ~ 35 ng

b, = 50 per cont of larvio of the b, type +
50 per ceant of larvao of the b, type.

Pootor 3 -

Lavels 8y = 131 (Fomale 1 Male)

Q‘m:?ﬂ( * )
0, = 331 ( " )
03::2333( " )
gg=13( )

Thoro wore oliogether forty five troninont oconbi-
nations involving the throo main fastors and these verc



nations ave

replieated thrice. The iHroatment condl
furmniohed in Toble H-1. Tho statiostlenl dosism employe:
wag Pootorisl C.BeDs

b) HEaintennnee of Senporsture-hunidity loveln

The oxporinemic were condusted at the following
tomperature~-hunidlity combinations whioh ropresoniod
anonr optirum condiitions L.0., 20°C and 753 R ond the
pooively adverne condlitions win., 300 and
6505 R and 3200 ond 50% RA.

The diffaront levels of oonstont domporutures were
mintainod in elootric B.0.0. incudators while constont
levala of humidity vere obtained in desicocntors (30 om
dicmetar) by heeping oaloulnted quontities of pure
saturatod potascium hydroxide pellets dissolved in dintilled
water according to Duxton (1931).

o) Jeleotion of gorgyra lorvae of the required welrht group

Conaidarabie alze variations were obsorve anong

the samw age gpoup. The larvon vere
olaooified asocording to thelr welght dy quiokly welshing
live individual larvie in physieal Balanocea. Ia order to
ensure that the larvne do mot uwrigsle ocut from the pan,
thoy wore taken on coarse omery peper ocards of nise 4 £ 4 om




parasite population(C)
susbar © o
males

Y035 ng  0-10 mg females

Sex-ratio of parent

(g;m parent parcsito
,garl’fes {3)

1arvel density (A), host lorval woight

flost larwvol

welght cato-

tio of

Table H-1
and Soex-ro
popalation
denoity(a)

larval

Hoat

ng involving hoat

es (B)

eategorl

Mmt combinatio

Treatnont codes

3l.
lio.

..3896!3896458964‘38964389

64389643896‘3398438 Lol

‘9456894368943689435891.3

83943689436894358943,.
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fpeahly omerged poronitos vere drowm from the macleus

For onacpthedisation, storilised anboorbemt ootion pads vere
pressed on to the botiom of the spocimen tubes of sise

10 e = 2.5 om snd them 2 $o 3 drops of chloroform vere
poure. on to tho cotion pod. T gpecimen tube was kept
t&@thchuﬁﬂﬁﬂwﬁmwmmu
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V. 3tatistical methods

The sanlysis of the data on feoundidy, progomy
production and muwabeary of fomale progeny uvas ocoxried out
by using the chi-sguare method.,. The dotal vnriability
in the datc as mensurosd by ehi-pquare cassuming equnl
distridution of count:, has been partitioned into the
sonpononis rockoning the variation dus to levola of the
faotors and their interactisms. Thus the total %2 uas
computed by oumtng wp Koy, Xopr Baw Lor Faxo
Fpeg 08 %2, a0, o ohiesqures for the faotors wore
used to tost the mull hypothesias of oqual distribution
of countas ovor the lavels. The chi-squnres for intersotions

Por erample, ')({w mocaures the heterogenlty of distri-
bution of counts ascording to $he lowels of A over the
lovels of 3, iHere the chi-pquare for the oombination of
A z B are partitionsd into o, + Ly + A2 .. Horo the
chi-gquare for 2 set of clservations Bge By seeeve By WD
emmwmmmWMsmm
arithnetic mean of the froquensies.

The annlysis of v vo teohnique which is appli-
gable in tho onse Of obmervations foilowing the normal



b4

1avw has not beon nsed here, since tho obasrvations

wore in the form of gounta. iven after square oot
tronsformation normality eould not be achieved in oueh
cagses ond heonge chi-sguare test whioh 18 2 distribution-
froo teat has been adopied. Howevar, in the onoe of
duration of devolopmant the uvaual method of anclysin of
varianee has been adopted singes nommality wos evident.

m sox-uige goumts of the parasites under
diffaront 4troatoont coubiantions m bean analyoed for
the foilowing sspoots eaploying the <ocimigues cutlined
below.

{(a) Pesting the signifieance of the difforonce
betweon tho levels of the main footors in the expreassion
of the zwmamum?, offerring by
teating the differences Dot taese angles in paire by

agmwmefamﬂad-'g mw@%‘z,um
820, T/ +.1.° |
varisnge of Q4. J ("%; *"g’;

(b)) Tonting the assceiation betweon the main faoctors
and sex-wige clacssifiocntion of the F, progeny, tho chi~gauare
valuos wers computod on the basis of the formula (aazua'n"}

wvhore o and a' donote the mez-wise froguensies a+ al
sorreaponding to the levels and ny and . roprogont the
sorreavonding total counts in oach ouse.



RESULTS
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R33ULTS

The foounlley, progeny producstion and the
fonlo-nnlo compooition of the F, progony of dracon
brovicornis e .so. as infiluensed by mumbor and welsht
of hoot larwvae of Jorqyra Q¢

voro ntulled at throe tenperature-huni ity coambinntions
whizh repreoomtod noor optlmum oonditlons of 2890 ond
75 X! and nenr adverse conditions of 30°C and 60¢ R
and 32%¢ and 504 Ril. The affeots of the three faetors
on tho duration of dovelopmomt were also atudied in the
propont oxparimonts.

The following wero the lewsels at hich tho
affeot of the three foctorn were atudied,

Factor 1:- {oot lorvel dongity (a)

Lovoly = 8y

24 = " host larvae per fomnle narnaite

= { hoot larva nar fonmnlo narnaite

2, = % hoat larvae por famalo nawasite

b, = larvel veichts S-10 mgo

b. = half of the hosts of tho 'bc' eataoory
and thoe othery half of tho f?ﬁ" type.



o $3¢ (Pemnle @ Inla)

Lovels -« ¢

0O

7:’ o 2:‘ ( i )
3., a 33t ( " )
33 = 82 ( b )
ey = 1:3 ( " )

Thore wore altogothor forty five troatmont
sonbinntions and thoge wore reoplisated $hwize ag outliiand

in nadorinla nnd nmothods.
PROURDEITY

i. Joouanliity of J. breovicormig at '0°0 an’ 7%

Mo forwmiity s recordod by ozaninine the hoot
Lawvoe on gucaossive days afbor confinement ander Jboroo=-
niscooeope and 4divogtly acuntine the ogs adhering to the
hoz . ewdirie. Tho dato on the mean mundor of ogvs laid
by the parncite fomnlos In the differont trontoont
sombinntions at the abdove tempornture-hunlility lovol are
furniche. in oolam 3 of Tublo f-a and the row datn in
Apondiz-l, Teo feoxdity wan %00 low (5.57) under tho
groctnent conbinntion involving one oot larve welshing
=10 por fonnle puarasito and o somoiition of one

fonile: one nale in the poaront popuintion {aa bt %}.



Pecundity of B. weavioornis in different temperature snd humidity sombinmntions

¥ogn number of egss lald

oo 2rontmenta
” 28°C and 30°C and 320C =nd
T55% Rl 603 BR 504 R
1e 8y By G,* 60.57 23,33 61.53
2. ag by 4 45.67 50.67 110,00
3. 2, by ey 32.00 47.00 122.33
4. 8, by o3 55.00 81.00 45.67
ED ag By cg 12.67 22.00 58.67
6. ao b‘ Qo 6.67 3‘0’3 27.33
Te 2y By o4 22.67 53.53 24.67
8. a@ h' Qz 78.33 63.53 20,87
9. a, by e 52.33 14.20 25.33
10, B° b‘ 04 53.00 ”‘” ‘6.”
11. a, by G, 57.67 50.00 73.0C
12. 2, by g 54.00 7335 82,00
13. :‘ ‘2 .2 93.33 T1.67 53 .00
14. ag ¥y 3 64.00 46.33 35.00
'5. Gb ‘2 04 82,00 50” ‘3057
16, ay by g, 83.33 33.33 £7.53
17s a4 B, o 66,33 80.33 $118.00
13. ay b, e 96.00 54.33 112.33
19. .1 t. .3 45,00 T7i1.00 ST.67Y
20. .' % .‘ 51.33 22.67 T5.33
21. .' " ‘D $9.33 35.00 27.33
22, ag By oy 83.73 51.57 33.53
23. 24 By o 30.67 43.53 38.00
24. ay by o3 45.00 30.00 $8,57
25, as by g 35.67 3%.33 5.8
26, 2y bz ep 83.33 115.00 v T5.67
210 4 - i d [l P -
20. : b: 0; 107,53 2,3% 54.33
29. oy by 03 20,00 55400 34.00
30. l‘ b:: .‘ 43.00 30,00 105.00
5. ﬂz b° °. 33400 N.00 59.67
32. oy by o 54.33 0% .67 86.67
35. ag by 0p 66.00 56.67 112.67
”— Iz bo 0’ ?)-” 21.00 38.57
35. .2 .0 Q‘ 33.00 44,00 ’5.“
36. 52 bx' °° 20,67 62.00 ”Iﬂ
37 nn by oy T767 36.67 38.33
40. Gz bl 'C‘ %2.67 15-3’ 33.00
e 3 by ¢ 64,00 23,00 70.67
42, 8y by &4 154.00 .90 69,00
43. an by €y 35,02 36.67 90.53
44 ay by o5 45.00 38.33 63467
45. 8y By o 31.00 32.53 31.00
#*a - § hogt lorvs per fomale carasiie b - L,rva}. m.,;ht 30 -3 ng
p 2§ hopt dam pe el IR g RIBE
8, =3 * » » - b, -hal!s:t‘é\e o2 the 'B¢ W
< and the other half of %the ‘b"

g - m-r itio of ;w::**z" parasite population = us‘ Eue.s.e:me))

o - . ’

G’ - " - 2 a2 33 - 2
2 . b - - - 132 -

gs - » " » - 113 -



Table 1-b

T b)

hi-gquore values i’tm ﬁw offoct nﬁ' *bha min factorns 4, B
at digleront

douroo ar ,

20°C ond 30°C and  37°C and

754 RR 60;° I 505 RH
* 2 90.94%* 65,440 B81,74%%
> B o 185,040 TT.25% {009,053
x B 4 0. To 220,97 1% 40,085
¥ 4 343.350¢  337.785% 332,330
x ¢ 8 463, T2% 7¢.98u* 133,028
Bx3 8 132.29%* 3477+ 275.66**
i e Bz 0 16 954,230 534,45 135,570

5% F it 3 T . i y ' 5 N .
#5 lemlillent ot 15 lovel

~ hoot dennity

28 ~ welsht of hoast lorvne

)w

nopulation

- goz-ratio of parent

parnalds



Toble 1=

Humbder of cgse 1aid by
main faotora a

28°C and 753 au 30°C snd 60% Bl  32°C and 507 RH

T fotal Mean  Total ' Noan Total Moan
o, 2028 49,50 2050 45.56 2565 57,00
b, 2294 50.98 2406 53.47 3659 81.31
b, 2038 46.40 1909 42.4> 1402 31.6¢
b, 3000  66.67 2432 54,04 3004 66.76
o, 1406  31.24 1434 .87 1494 35420
ﬁi 1915 42,56 1686 3747 1995 41,33
02 1713 %9.40 fm %500 m’g 44,78
By 1162 25,87 1220 27.41 1260 23,18

%‘~1M§tmmfmhmiw
- S » "

?ﬁ nge.

b’ »naz:utmeMam “of the "' tyre
2 and other half of the by * t8oe.

8% = Jox m*&i@ of poront rsmaita mm atio - ; e: z?snmlei
] - 51
c; ] ) £ - 3', ]

P
[ A
5 3
2z a3z
3%
'

H S S



e 1 A= Feoundity of t dire t
s Wgn-m’%:n oren

influenced by the hoat larval density

Fiz. 1 B = Fecundity of at different
tanDe. combinations as
influenced by the weight (aize) of host larvae

Fig. 1 C =« Pecundity of Bracon brevicornis at different
tenperature«humidity combinations as
influenced by the sex-~ratio of tie parent
parasite population



HOST LARVA PER EgMALE PARASITE
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of the main factoro
and nmuw

Table t-d

Chi~-square valuon for mming the effecta of difforont levels
Band C ot difforont tomporature
owimatiana on faoundity of
8. Ixevicorniag

50

Chi=gqu re waluts

~ge¢ and Ronk- 30°C and Rank- 3°°C and  Rank-
755 R ing 60% RE ing 504 ing
2, Ya g 59e 3500 & J7.38%= i Tl 108 {
ay Va o, 74,810 |,° 55.64%¢ |¢§ 44,92%+ L.,‘
ag Vo a, t.4848 & 1.89 83 4  3.00 B8 g
b, Ve by H.689 e 570408 & 1006,53» a
by Va b, 163,470 & 63,010 22 587,43%e at
bo Vo b, 94,15¢# a 0.14 43 l.ﬂ 64,30% o0
%ﬂ Va Q' TS 018> 26;35‘* 100,040%
Q° Vo 0:5 E AN ¥ i 6.,61% T30
30 Yo 03 ?3.18” '70?6*. 13.49%
@o Va 04 30,96+ g" 159,93%« (;* 13,040 c’“
o4 Vs e, 5.47T* Ig\ 3.7 B3 " 0,10 113 l“’
0‘ k£ QB ‘34.:».?.* o ?4!75*‘ d 151,900 o
o, Va o, 204.71%0  © 289,640  ° 145.70% o
e, Vs o5 Ly o 45,000 o 169,97« a
o, Va o, 144 .40%% o 29.35% & 157, Toee IQ;
®  Jignifionnt at 55 lovel
#r  Jiemiflicant at 1% loweld
H3 Tot significent
;:smo - {1 hoot larve: por fomalc paraaito
a' - ’% " L] [} -
ag - 3 L] ] < ] -
M, kamem-%m
b‘ a 8 - ‘9 m
b;, - hulf of the houte of the ‘bo' tyoe
i sl the other half of tho 'b" tyDe
Wy sex-rutio of purent purusite popuiation - 13 (“‘m:,le:;iwle
ﬂ‘ - hd hid hd “ - %Y (
ox - . - - {37 =
3 - ) o s * - ‘::@; é w }
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Table 1-e
Ohi-pquave yalues for comparison 0f offocts of the thves main footors A B and C on feoundity of

B hrsvicornis at differemt temperatVle ond muntdity combinations
Mmﬂ;&mlnoaa e %Ghi-cqum‘mxoﬁho!;' A

DR R O T et

g | - R by YR N N W . %
®, Vo T, 2,67 18 B.01%  59,39% 0,20 WS 14,569 11.71%% 1,41 I3 44.15%
™, Vo g 257.63% g7.68% 5 45TH 1,23 B3 25.04%% 53.93%% 0,95 NI 103,91
o, Vo Wy 312,990 134,049 0.00208 2,67 NS  1.6433 15,46 4.82%  12,90%

: o 8 | :;zf
REERRE ,

)
B+

"
BBE

§§§pmn*
EHH s RR
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while under three host larvoe por fommlie prnynalis
which 10 o miziar: of honvier cnd lighter typop amd o
ratio of $we famnlog 3 ono mnlo in the poaront pooialation

{n h? o4 }, the ooz sroduetion wog 154,00,

The doia boing in the form of counto of ogg,

the analyois of vorlanco table was not fo.nd applleable
aven aftr sgure oot tranafortation slnce avrmlldy

rild not be nohlovol ron by tranafornsation. Thorafere,
chie-gguare oot whi:h Lo o distribution freo toot,
beon adonted no outiinal in the mutorisls and nothods and
the reoults of denting of the threr main fuotore 4, B
and ¥ and tholr intornetions are presmio. in Tahie 1-b,
it will bo geen that all the oaln effo:tn, vin., hoot
lorwal denslsy (o), uolsht of the hoot larvae (5),
gog=rntio ol purond parusite seopalation () oz well os

tho intarsctions Axd, 2z8, D¢ and Axdrd oxe hidly

gimifisont at 1 por eont lovwel indizeting ihe imnorimuie
of these Inoturs overating individaally aul Joiatly in the

ronilsndtion of oviwealtlion podondial of the famio

woiniton,

The dota pert ining o the tobndl nwaber of on o
laid ot difforont Lowola of $the theeo maln Zactors most
Loyws) donsiss {0), wei~hi of nost luzwao {(I) und sex-rntio

of anoont caranite noouotion () are ocumnorland and



yresented in Tudle t-0 and those axe graphically
deploted in Pig.14, 1B and 10, A nmaximmm mmbor of
63.20 egys vere obtuined when two host lorwao vere offared
per fomnle par..oito (a‘ level), The chi-aquare values
for the comparison botween the different levols of the
footors are givon in Table 1-d. it the ag lavel (two
hoots per femole parssito) of host deorwity, vhieh guve

Run wunbor of og:a, the fecundity wus oignificantly
hicher than those rcoorded at the a, lovol of ono host
laxva per female parasite and a$ the a, lovel of three
hoat larvae por fomalc parasite, the mean fooundity vnlues
for the two latter ccses being 51.33 and 49.50 respeotively.
dignifieant difforonces wore not detoctod Lotuweon the a,
and a, levels,

smong the lovolo of the weight of hoost larwoe (B),
(Tablo f-s) the maximum fooundity of 66.67 woo rogintored
vhen the hoat larvae comurised of heavicr and lighter
ones in equ 1 proportions (hg). This wao followod by the
b, 1ovel (hoot larvae with a weight of 30-35 mg) with moan
50,98 and the b‘ lovel (hoet larvae with a woight of
3~-10 mg) vith moan 46,40, All the tiwroe lovols of the
volsht of hoet larvae (B) vore eignifirantly differont.
It will be seon thut the weight of the host larvao con-
aiderably influonces the ogg production in J. hrovicornig
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and thot the nczimam eg: production 1o roglotored
whon relatively heavier and lighter loaxvao of the sane
uge wero offe-od fox parnsitisstion,

Aponyt tho differont levels of the sev-ratios of
the nporont parasite popalation (J), the ratic of 2
fernlea: 1 maloe ("t} aave the maximum munbar of ogrs,
nom hoine 45,56 (Doble f=d), Under tho lovels 3 fomnles:
{ male (c?} a1 fomiest malo (co),f;;zrz@ moan feowyiity
ware F.47 o) 31, 4 sagoeetivoly. Yhen tho aer-rntio
of $he raret il posintion wag 1 fommlo:r 7 onlos (93)
ond 1 femnsod 3 mmlop (34). thers g o draatie deoline
in tho nuabor o oxto luld, tho mosn wiliws ailer thoeoe
Lwo lowelo Lolag 25.02 ond 25.02 respostively. Jimifizont
differanony vers not dulontod betweon the svwo leovels

533 P4t 341
Forwmidtr of 3. bpoviiomnin at 30¢2 and 400 R

1o wgsa Loosdity of the poragitaes at 3090 und
60 uil axe fomiawed in oolumn 4 of Tablo tea. Tho range
of fornmdity was quite wide being 14.00 underxr o, ':‘.a‘ O
trentnomt oconbitlon {one hoat larva per famale purualito;
lorval weisht Sl mr: sereratio of the navent rarinite
poriation 183). P fooundity was the maxiaunm (115) for
the treatnont ocombinntion By 'bz e, ($w0 hosgt larvse por

femnlie parasites hal? of the hoast lareae of 3&3’5 ne tYre



and the other half of 8.10 mg type; soz-ratio of tho
paront porasite population 181).

sanlysdiz of the data wns snrriod ocut by emzloving
chimgqure toat and the results oo furaishnd in Table i-b.
It 10 indionted that sll tho main offects (hoot larwal
denai ty, woisht of host lairwae, sox-rutico of porent
parnalte ponulation) oo woll a0 thely Intornetions are
highly osimiZiosont. The dots showing the noon fooundity
ot differont levela of tho thees main fuctors cre sumarised
in 2oble t=¢ and those sre fllustrated in Fis. 14, 13 and
1C. The naximum nunbor of og v (56.84) wore reoorded
whon two hoot 1 pvao (:.‘ i1owol) uora offorod por fumale
poprnetdr and this wuo Zollowed By the leocw:ddty rogistered
wit: one hoodt por femule parcsite (%) and tiree hoots
per fomaie sarasldo {ag). The shiegqu e v.lucs 0 sompar

boboon Lovile of the three Lo.otoXs o precontod in
sotrm 3 Tulle t-d4, IV will be noted ihat thw feoundity
rosictored at twe boads larvne por fomude prucite (a.,)
comiarlor (56.54) o those ot ong hoot Lasve por fomle
paztailo (a.ej arl threc hoot layveo por female parasito (ag).
ol licant diffaronces ware, howvever, not detootod bo'woen
one host larws pur Zemale parcsite (ay) and tiwee howt
lorvae pox fomale ourusite (a,) lewals,

Lo worsords the welht of the hoot loavoe of the



sane Ogo,1t was found that the masioam nunmber of
o8 was rooorded with a mirture of rolativoly heoovier
and lighter lorvioe in egual proportions (’bg) tho nosn
fosundity bolnz 54.04. This wos followod by the

and bé {roiasivoly hoavier

ne), the meams boing
53,47 sl 42.47 regrootively. o oimifizant difference
waz evidont betwveen bo (hoat larwae vith 30=35 mo welght)
and by lovels {a miviuwre of heavier and lLightor larvao
in egu.l sroporsions) indicating that henvier hoot larvae
amd a nlzture of hervior and lightor oneg in equal
oroportions arce equnlly effuctive for the battor realii-

pation of ovipousition potontial of J.

Ti0 hoot lavel welisht lovel 'ﬁ;‘ (=1 mz) rove asipnl’lonntly

X o .
Lowor Soomnlity.

o mosiman frounidity of 37.47 at 3790 omd 9% RA
wan rogiotored vhon fhe goz-raiio of the paroent podulstion
(e,) was mointainge’ at 2t (fom:letmale)., 1t &he a:u,(Bn}
G O (1:2) lewoln, mean feoundity levols wore 35.00 and
.41 roasootively. Tho numbor of ogon lall vere gui o
Low undor the lovels 63 {(1:2) and 8, {153) cnractorised
by the donminwnee of the nales, the mean w:luocs bolngy
reosoetively 27,11 and 13.4%. The foomiity at the 4

and e, levoin were on par while LA O and 8, CRVE



signiflicantly different fooumdity.
Poocunidty of B. brovicosmia at 32°C and 502 il

The datn on the feounlity of B. brovizomrnin at
32%3 and 5C3 R are presented in oclumm § of Table 1-a,
The number of ogrs laid by the parasitos wan the loveat
{16.33) under the treatnm$ a, by o {ona hoot larva per
faxile poroolte, woight of hoot lorve O-10 mgy oox-ratio
of paront paranito population 113) to 122,33 undor the
trcatment o, by ¢, (one hoot larwa per fmmale parcaite,
velsht of hoat larvee 30-35 ng, sox-ratio of paront parusite
population 3s31). The weoults of ciilesqgmre teat are slvn
in Tablo f-b, 1% 49 ooon that all the main coffeots 4, B
and ¢ (hoot larval density, woishit of hootd lorwac and
sex~gatio 0f parcat parcgite populotion) as vell as thoir
lageractiona are highly significant.

The data ropregoniing the wial and nean munmboer of
oo lndd ot difforont lovols of the main factors axe
sumtrded in Tuble 1~0 and these ere depiciod in Fig.1a,
18 and 10. Among the lovols of host lurvel donsidy (A),
maximun egse (63.18) were obiained ut $wo hosis per
fomle parcalte (ay). Tho same trond was also revealod
for the othor tonporature and hunidity condlitions vic.,
2370 and 755 3 and 30°C and 604 Ril., Tho chi-squnre ¥aluos
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for tho trontment ocomparigons between the difforont
lowaeln of the factors ave indlanted in Table 1-d,

The foramidity rozistered untor the lovel ay {two hootn
sor fonnlo parasite) was suvericr %o thooeo obtainod

at the levala a, {three honts ver formlo paroaite) und
&, {ono hoot por fomnlo parasite) there boing no simi-

Licant difforonse bot eonn the leovala By aad 8y

among the iovels of the hoat weihit oategories,
she b, leveld (host larvae welghing 3055 mn) prodaced

b, level (a mizture of larvae with 30-35 mg and 5~10 o
in equ.l provortionn) giving 656,75 ozszs and undor the
lovol b‘,vhan the hoats were all rointively lighter,
the nunbor of egw wuo qaite lov, the nean boin  31.16.
Similisont differoncos were detectol among all the

sheee lovels of B (woisht of host larvae).

Among the lovela of the gez-ratio of the pasont
poranite sopuiation (9), the norimum nmuntor of ogrs wovo
obtulned at o, (3 fomclost malae), the nean holngs 44.79
(Tabie 1T=a), 4t the oy lovol (211) the f2omilty vas
44.33 and the tuo lovola e, and e wexe on par. shen tho
soz-ritio was neintained at 1 fommle: 1 e {aa), the
monn focunddity waz 32.20. Under the $woe levels e

{(t fornlo: 2 nviles) oxl oy (¥ fennie: 3 mnles) o shory
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roduation in the fecundity wae roocorded, the noan
valuoe belns rogpeotively 20.10 and 3,98 and those
two lovols vers on par, The low lewols of foo mdity
for the two lovoelin 05 and o 4 Were algo rooorded for
the other two tomporaturs and huniiity combinations aa
well 1.0, 2392 and 755 RE and 3090 aad 600 i,

-~

horthor the effesto of the J4ffer -t lovals of
She dhroo moin foolors Vine, o0ot lazwal Jonadity (A),
of oot Lozvae {(J) and sep-satio of caroat
Jipnslie po sdnndion () were clmivioantiy 2iffer nt at
fler ot tem ecntaro ano bundloity comdiidlons hag boen
vooded omaloying whe ldegqaoro oothod i $he remlis
I Beut.ag wee Durmmlghed n Jobie tea,  ©o chiegnaioe
¢ Lo bwseuomenity of hoat loawal density (5) belnag
non-almmifizant, 4t 1o evident that there 15 no hotoroe
conidy in resyonoe (o host lorw:l density ovar the
Giffor nt tomporature and huniiisy lovwels, The hotoroe
gradty ehiescuare Zovr the weisht of hoot larvas (3)
snd sex-ratio of sarent paraagite population (3) are
oignifieant indienting that tho reanonseg vary bolbuwoen

soratire and handdity comblnations.

o 3, lovel (kost larvee haviag o velmt

roage 50=3% me) prodacod the mazxiomum nunbar of ogra(i1.31)
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at 3290 znd 5085 R (m,). Thios is sigifieantly
hisher than those at 30%C and 604 3y (t%iig) and 2820
und 755 RE (Dg). DBut mo significant difforoence was
detioted between the feoundity at 203°J0 and 757 RH (TH,)
wnd 3020 and 604 R (mg).

At the by lovel of host larwsl velght (1-rwval
uoioht S-10 ng) ooxdoun feoundlty (46.40) wvas produceo:
ab 2000 and 759 RU (i"si‘). Thie 12 siznif cantly hicher
thoa those 2t 30°C and GOF BRI (TL,) and 342 and
DL ('m3}.

At the b, lovel {mizture of heovior and lighter
Lirvae in ecgunl nrovordions) maximm munbor of og's wore
produced 2t 3700 and 504 BRI (66.76). Dut no simificant
difforence was datnoted between the Torunliitlon ot 300
o3> Gt e (’i‘?iig) nnd 23%8 m To% i (m,), while thoe
Pove ity at 2900 and 153 W (?ii‘ ia found t0 bo aimi-

flaanily hisher than that at 30°C and 607 217 (M™.).

Jhen the secz-ratio of paront paracits populntion
wag kept at the oy lovol i.0., 131 (Pemolo: molo), no
algnificant Jiffeorones was obgerved in the ogs »roluntion
betuwgan the throe temperctare mmd hunidlty combinati ns
(28°C and 754 Rij 3070 and 603 Ry and 32°C and 509 RH)
thoush the moxiomm fecundity (33.20) was cbiained at
3200 and 505 i ("iﬁs).
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At the oy level of the sex~ratio of parent
parcaite population (132), maximun fooundity was (44.33)
obtained at 32°C and 504 1 (ﬁ3). Bt no sigmifioant
difforence wvon deoteoted detween feounditics at 32°C and
50; R (THy) and 28%C and 75% R4 (W), 4t the o,
levol (1:3) higheot egz production wao found to be ot
(ﬂj) 329C and 508 RE (44.78). This is found aignificantly
higher thon those at 26°C and 757 RR (=l,) and 30°C ond
605 Ri (T,). At the ¢y lovel {(t fomnler 2 moles) also
anximmm fecundity was found to be at {%!3) 329C and
504 R (78.13) whboh is aignificantly highor than those
at °8°C and 755 AU (THy). Vhen the sox-watio of parent
par:nite population wms maintnined at the o 4 lavel cleso
(1 fannle: 3 noles), maximum eog: production uns obtuined
ot 32°C and 5075 RH (20.96). 3ignificant differonces were
detcoted botuean the thwes Semperature and hunility
combinations (32°0 and 507 R, 8°0 and 757 R and 30°8
«nd 604 Ril).

110 m:’zi{}w; (ﬁ? &??Jﬁiii&ﬁm

The durntion of developmont uwaa found out by
caloulating tho weighied means of the nmumber of days
takon by the paranites of both gexes
susaoonive days. For this, the parasites omerging on
gugoonaive dayo were isolated, killed and the malo-fermle
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ooamposition in relation %0 the durations of dovelupn=
nont revorded,

Durciion of devolorment of J3. bhrgyigornis ¢

Dasa on the mean duration of dwwolopnont of the
poensites under different treatnmts ot the above
Sonporctare and hunidity combination ave femizhed in
colurm 3 of Table 2-a and the rav datn in sppendix II.
e ronge in the duration of developmimt was from .47
days under the trountmont combination ay b, o,(two host
lamne por fomnle pawnsiteg larval -oisht 3*;’3-#3‘5 ne
sax~ratio of paront pavrasite population 1:13) to 11.73
doys under the treatnent combinution s, b, oy (ome heat

arvao per famalo parcsites larwvel welcht 3035 agl
cex-ratic of parent parasite popuiution 2:1).

Annlysis of the data wsling the mothod of analyais
of vuriange hos boen sarriel out and the recults of the
annlyois of wari:nee table is given in Tudble 2-b. It will
be peen that the footors A (hont lmewal denclity) anmd
(soz-rutio of poront parnaite population) have signifieant
influonoe on the duration of dovelopnont of the naraitos.
The weisht of hoot lurwvoo (3) 413 not chow any influonce
onn tho duration of doveloonont of t$he puwrnoite, The
intorootions AxC and AxBzO vere also found o be simifioant,
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The mecn values of the duration of devolopmmt
at dlfforont lovols of the threo footora host layweld
donsity (4); welght of host larwvze (3) and seox-ratio of
naront parcoite popalation () are furnished in Zable 2=
and thesc ore depleied in Pig., 2 A, 2B and 70, The
duration of developnmt waz ghortaat at the 8, lovel
(threo hogt larvoe per femcle parasite) tho nean being
2.607 dnys. ¥ith rogord to the duration of devolopmmy
under gy (two host larvne per female parasite) and a,
(three hoot larvee por femnle parzsite) aimmifioant
difforence waa not dotosted and ¢ ¢ moan vilues vere 9.764
and 9,607 days roopeotively.

The duration of devoelopnent wvao found 40 be
longoot (10.104 days) under the lovel ey i.0. whon the
prrent porasite population was kept at cnc famanle
tvo males. The shortest duration of developnont of the
les: 1 mle)
the mean duration of dewvelopment bolin: 2.574 dava. The
duration of develonoont at the lovel o, (3 formlenms 1 nale)
was found aismmifioantly oupericr to that né Oy lowel (1:7).
Tho durntion of devolormemt at the lovels o, © or &y and

porneite was rocorded at e, level (36

54 wore on par.,



Hoan duration of deovolopment in days

S

oo Treatments
. 20°0 and 30°C and 3200 and
75% ”u 6074 RE 50% RE
e g, b 00 9.3 9.88 8,00
26 ‘b ‘. .' .7 "" 8.73
3. ‘0 '0 02 '0-‘3 9,90 92,67
‘t ‘0 '0 ., 9.‘1 B-” 80’,
5. 8 b e, 10.77 83,33 9.27
6. ‘o “ .° 10,03 "lw 8.“
10. 8, by o, 10.13 9.73 8,00
1. 8, \2 LR 9.73 8.00 8.00
12. a 52 10,50 9.03 8.30
13. n.° bz 02 9.97 8.67 8.30
14. l° ‘2 0, 9.T0 8.47 8.00
LN A 9.70 913 8,37
16. .1 ‘0 °° 9.87 10.43 9.57
17. 8‘ ho 01 10,03 8.97 8.83
18. ay I° °, 7.00 8.60 8.70
19. I‘ ‘° O’ 9.97 8.70 8.47
20. 8y by @ 4 8,67 9.10 9¢23
21. ay by o, 9.53 8.47 9.13
22. ay 'b' e, 9.70 8.70 8,20
23. a, b‘ .‘2 8.47 8.10 8.10
24, b1 ﬂ’ 9.67 8,97 T.93
25. I‘ b, ¢ 9.67 B.TT 8.47
%% | T s
T-_"—'t 300 = 897 = ety T -
by % ag b2 Q‘ 9.57 8.67 8.40
20. b, o, 9.33 8.00 8.57
29. 2, b2 &g 10.47 8.00 9.57
30w 8 W, 0 10.13 9,57 9.70
31. 8, b, e, 9.90 9.07 8.53
2, 8, B, o 8.80 8.00 8.17
33. az bﬂ 02 9.20 8.147 8.13
3. Qz bo 0, 10.40 8.97 B8.23
35. hz h‘ ﬂ‘ 9,80 8.30 8433
36. 112 b‘ °° 2.43 8,57 8.30
3. 52 b‘ " 9.07 8.50 8.17
33 ﬂz b' 02 9.00 8.37 8.07
3% 2, b‘ 03 11.03 833 8.83
40. a, b‘ O‘ 9.70 8.60 8.27
41. na bz °° 9460 8.40 8.43
42. e, ‘2 % 9.60 8.57 8,60
43. a, ba e, .43 8,93 8.50
44. 2, b? n’ 9.80 8.30 9.67
. 8, b, 0 9,40 8.40 9.97
‘uo-ihltimm!amlepwiw b, = larval weight 30 - 35 mg
n‘ -2 " L L] L] - L] L] 8-10 ng
'2 -3 W L " - hﬂ.f of 'bh.e honts of the 'bo'w
and the othor half of thl'b.l ‘type
g T MOEL AL Tt pamg e romptie = 11 Tremiacmls
ol o » o " . 311 {Pemlesitale
ol - " n " " 1:2 (Pemalesllale
,z - " " n » 133 (Fomalosiale

%9



Daration of dovelopnont of
tenperature and
‘aalysin of mimue table
m;%m
Sourac - »
2503 and INST nnd 3790 and
T55 BH 675 03X 718 BRI H4
2{6‘0*% 35‘; S%*ﬂ' ‘ a@ég**

a8
i

o 3 b ‘u”:} 30‘3& QQS’&‘ He 3&‘%*’

Ax D 4 0,626 H.3. 1.405%% 12,3522
? ¢ 4 1.136* 3.351% 0,920
X 8 1.308%%  1,000* 3,585
Bz 8 0.747 Ho8. 1.030%% 0,900+
.z B 16 0,37 D.9228% O, 3F7rx
wron 90 0.479 0. 51 3.152

* &.,mﬁm 0t at 5 1
» Sigaﬁ.f a:n% at 13 lowel
3.3 dox ﬁ&gﬂi loant .

@ A - hoat lorwml denplty

2 B «- wolght of hoat larveo

3¢ - pox-rotlo of parent parasite
populntion



Pig. 2 4 - Duration of developuent of | at

different teupera 14ty cambinations as
influenced by the host larval density

Fig, 2 B - Duration of devalopment of : Wmﬂ at
different twporawm-mndmz) ations as
influenced by the weight (size) of host larvae

« 2 C « Durstion of developuwent of %E Wmuat
¥is aifferent tamperatur coubinations as

influenced by the sex~-ratic of the sarent parasite
population
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Table 2-0
Duration of development of B.brovicornis at 289C and 754 Ra
{Hean table)

10,393 9.993 2.620 10,002

* 3 levels :,' 9.993 9.407 9.640 9,660
B, 9.920 9,895  9.560  9.798
0 9T 9.789 %61  9.704
| oy 10.411 9.767 9156 2.778

* ¢ lovels e, 10.244 9.267 T.21% D578 8384840405
og 9.884 10.053 10.433 10.104
" 16.200 9.957 9.622 9.9350

e, 9.M1 - 9.667 9.T33 9.704

10,189 94256 9.889  9.778
¢ leovels o, 9.944 9,200 9.578 9.574
. 9.90‘ ' 1%35‘ 10;01% ‘Oo’“
oy 10.224 9.822 9.784 9.930
foon 10,002  9.660  9.791  9.818

CB for comparing levels of 4 = 0,282

- o Bn %282
- - L 0.354
* gombinations of AB = 0,489
- . w = OQG”
" " . Bw= o,sst




(Hean table)
: . ’ » . '""‘"“M‘ " e ——— :
: * A lovels |
& | 8, 8y ., Hean Ranking
WW'm
M
5, 8,073 2.160 8.500 8.911
S S by 9473 8.480 8.433 8,800
' b: 8.020 8.667 8,520 8.669
e, 10.022 9333 8.678 J.344
: | ey 9.089 8.7T718 8.289 8.719
¢ levels e, 9,067 8.233 8.489 8.596 0?2740,
o 8.367 8.356 8.533 8.419 SR
Q‘ 9,067 9.142 8.433 2,881
Moan 9.422 8.769 8.484 8.792 8, 8y o, |
3 levels
B, by ‘2 Hoan
8, 2.789 2.478 8.767 9.344
oy 8.533 B,967 8,756 8.719
@ lovels e, 8.889 8.367 8.533 8,596
S B,87 8.233 8.256 8.419
e 8.978 9,033 9.0353 8.83%
Hoon 3.9” 8,800 8.669 &?92
0D for eompaving lovels of &ué..zil
» " " B = 0.29%
- - " C = 0.27T3
" * gomblastions of AB = 0.366
b - » "‘ AC = 0,473
- L o B = 0.475
‘::“g‘.!"”‘?e“”"?”’"‘?“ w::-zmnmso g
-3 = = . - B! = nalf of the hosts of the *b.
8-> 4 » mmamwumvk'm
ikzm;tmefnrutmgﬂte Wﬁm-h: h-zgzm«u
]
- - - = . 44 .
:: - - - L » 113 .

billy L -

.‘*:;m e



Table 2-0
Duration of dovelopment of 3. Drevicornias at 32°C and 504 RH

(!un table)

2, e a, Hoan annu

B, 9,000 8.960 8,280 8.747 o

* B lovels b 8,100 8,367 8.327 8,264 by B, b,

b, 8.193 8.880 5.093 8.702
5, 029 9.0 B4z 8578
2y 8.3544 8.478 8,314 8.378
* g levels e, 84656 6.389 8,253 8.426 ©4C,24C4%5
ey S.322 8,656 8,911 8.6%0
q‘ 8.544 0133 8.855 8.440
" Hean 8.431 8736  O56T  8ST & S, a
Hoan
oy 8.578 8,422 8.433 B8.378
cj a.411 8,400 9.078 8,630
o 8,944 8.244 9.544 8440
8.571
¢D for comparing levels of A = 0,165
- : » - 8 = 00’6,
™ : " e ‘ ¢ = 0,212
" * sombinations of AB = 0,285
" - » AC = 0,368
" L L] m = 9.

*a = te ® b« larval 3 7 -
5‘;w=txmw:mum ':‘ < n.zgh ’3-{3:
:‘,-»s‘ » » @ . b, - half of the hosts of the *b, 'type

2 and the other half of the 'by*type
“o, - - gox-ratio of parent parasite population - h! FomalosMale
. S e T e
82 5 B “ » - ' *
:z o ” L " » t’ "
5
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%&1{%& of development of B. brovicornis ot 30¢0 and

datoc on the mean dupation of developnant under
various trontnients are given in oclumm 4 of Table 2-a.
Hinlmam duration of developnoant waa roglotored for the
oonbination of one host laorvn per fuxile tarasite vhich
vas of lighter type and with ome faxlde : three malos
ratio for the parent parasite population (o, b, %)
being oisht doye. The lovels a4 bg S, By hg O and
2. b, 04 oleo indieatad relativoly short durntions of
developnont, Moxisum duration of developnont wno 11.4
days for the trontment ocomdination of one hoot larvn per
fomnle parasite, hoat lorvas of Lihtar type (8«10 m)
and one fomnlo: one mle mtio of tho parent maxiolte

voma ntion (ao by o4 Y.

The abatract of the annlyalp of varianoe $:ble is
civen in Tnbdle 2-b, The effoets of hoot lorenl dennliy(n)
and poz-potio of porent parssite population (O) vere
sirmifsonnt vhile voizht of hest larvae (3) had no sisni-
flieant offoot on the duration of dovelopnoent of the
parasite at 309C and 605 . The interaetions 3, .xl,
BxC and AxBrd urs also found to be sismifllieons.

T™e mean wvi:luon of the duwntion of developnont
at differont lovels of the fagstors are fHumlished in
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Sadbloe 2«4 and these awre repregented in Flg. 24, °3

and 20. The longont duration of developnent (9.122 days)
vas observed at the a, level (onme host larva per fomale
parasite), At the a, lewel (tuo host larvae per fomolo
papasita) the dxration of devolopment was 3,484 4
The moon duwration of development at the o lovel (one
hoot larwva per fomale parasite) is signiflicantly longer
thon the durations for ay (tve host larvae por fomle
parasite) and a, (three host larvae per femalo parasite)
lovels. The durations of dowvelopnont at the ay and a,
lovelo vere also found % de aignificantly differont.

In rolation to the sex-ratic of the parent
parosite population, the e, lowel (1 fomales § male in
the powrent populoation) recorded the loncent duration of
developnmt of 9.344 days. Under 0y lowal L,0., when
the sex-ratic of parent population was raintained ot one
fanmnlet throe nmaleos, the dewelopoental noried vas the
lowost beoing 3.412 days. The nean duration of devoelopment
for o, lovol (1 fomlot 1 male) is sdgmmificantly higher
than for the other lovels s G e, and 64.

Dantion of devolopnont 2% 320 and 500 a1

Bata on {iw mean duration of deovolomaand undor
various trentnonts are fonished in coclumm 5 of Table 2-a.
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plopnant ranged from 7.93 daye
ander tho troatnent ag by oy {two hoast larvae pex
2ornle parcsite; welght of hoat larvae 3-10 ny ser-rntio
of paront population one female: two nules) to 9.97
daye under the treoctomt ay b, o, (tirec hoot lurvae
por fomale narasite; & mizture of hoat larvao with
30«35 mg wolzht ard 0«40 mg in equal proportions:
sox-ratio of paront parnsite population - one fomnles
tireo mules).

The result of the amalyals of varianen ie
furniched in Pable 2-b, It 18 indioated that the offeels
of hont larval density (A), weight of host larvee (B)
and sor-ritio of parent parasite population (&) are
sigmifioont. The mean duration of development at
diffaront lovols of tho footows are given in Table 2«8
and axe 1llustrated in Fig, 24, 2B and 20,

It will be ocesn fyrom the Tuble 2-¢ that the
parcoites prodused at the &, levol {f host larwa per
forile poraoite) recorde! the shortest durntion of deve-
lopmont (3.431 days). But no signifionnt differenco vas
detootod in the duration of development botueen the a,

and a. lovels,.

ﬁmgﬁwlmlao!ﬂ,mb,lml(m
weight 8-10 mg) reoorded the shortest duration of



dovalopment 3.264 whioch was significontly cuoerior
to that yocorded at “2 and hﬁ lovols.

The shortost duration of dovelopammt (3.378
days) waa recorded for the oy level (2 females : | male
for the paront population) the duration of dovelomment
st tho o lovol uas significantly superior to those
recorded at o, (1 farmles 3 males) and o4 {1 fonales
2 nlea) levolo,

III. #30GGTT PronglzIon

Progony production ot 2990 and 750 s

The dotul nuxber of mules and femules vhioch
encrged oui fron cach reoplionte wan reeorded as the P,
progeny yroduction under differont troctuent combinctions.
The doto on the meon number of progenies mroduoced under
wacious troctaents ot 20°0 and 755 RH are furnished 4in
colum 3 of Zable J-a and the vav 4ata 1o givon in
Appendis III. The peun progeny Hroduction varied widely
fron 2,00 for the treatoent a, b, o4 (one host lorve per
formle narazlite; volsht of hogt larvae 8«10 mgy two
fomaloest oae male in the parent parvaite popuintion) teo
2667 und -z the troatamt a, b, oy {one host larva por
fernle »ansite) welsht of the hont lurvs 30-35 me, o
rotlo of one fomnle: $wo malen in the poroant sarasite



population). The data bolng in the form of counts,

the annlyonis of wariancoe tochnique waas not found
applienble in this oase ovon aftor gquaro root frans-
forvntion. Thegefore, the chi-agu e teat, vhich is

a diotridution free test hos deen adonted cs indieatoed
in aoterials and nothods and the result: of testing

are furnished in Table 3~b. 4l the main offecis vis.,
host laxrwol donoity (4), weisht of the hoat larvoo (3)
and sox-ratic of the parent parasite population (C) as
woll as their Antornctions were found 4o be simifismnt.

The data on the total nunber of mrogonies
producoed ond their mean vuluos are presmte:. in Table 3o
and these are graphioclly depicted in Plg. 34, 33 anmd
30. The differont lovels of the thyoo fnotors viz.,
hoot lowwal donsity (A), weisht of the hoot larwvoe (B)
end goz--atio of the parent parasite population (C) are
conparod using tho chi-sguare test and the result: are
civen in tadle 5-d. Haxisum mumber of progony production
vas rezistorod «ith tuwo hoat laxrwvae por fenale puarasite
(24) tho mean being 12,31 and the ninimum (9.20) wes
rocorded vith three hoat larvne per founle parasite of
a, lovel and the Jiffervnee botween the two lovels was
siznificont. o signilioont difference wao dotected
botween the a, {(one host larva per femalo paranite)
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Mge 3 A = Progeny production of brevicornds at
different temperatur ty cowbinaldons as
influenced by the host larval density

Fige 3 & = Prcgeny prouuction of at
* different t«mparaturo-w wbma ans as
influenced Ly the weignt (alu) of host larvae

Fig. 3 C » Projeny production of m brevicoinis ot
gifferent tsmperature t¥ meinationa as
influenced by the gex=ratio the perent parasite
populatian
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bﬂ 474 10.53 625 13.89 1130 25.11
o, 294 653 482 10.70 661 14.69
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and a, {two host larvae per femnle parasite) lovola,

¥ith regard %o the weisht of hoast larvae, the

maximmm progony produastion was odbtained ulith the bﬁ
lovsl having host larvae of weizht 30-35 mz, with a mean
nlue of 12.11. The larvae with 8=-10 oo woelght range
(%:1) producod minimum aumbor of progonies having a moan
valae 10.09. Thore ung no simnifiocunt difforence in
nrogany production botuesn the b, and bg levola, %he
propony produ-tion from hoavioer larvae (bn) wao simifi-
ocantly botter than from lavvae of the lovol b,‘f? i.e.
hogvier and lighter lorvae in equal provortions.

Among the lovels of the sex-ratio of nparent
pornaite population (C), the maximum progenies (7.31)
vere produced by the oy level (1 fomnle: ° mnles for the
narent parasito population)s The leowel % (1 formlo:

3 molos) gove a suoh lover (5.31) number of ~rogenies.
Tha lewol 33(1 foaxlet 2 males) was found to be on par
vith the lovols o4 (2 famalest | male), ¢, (3 fomnless

1 male), ond ¢, (1 fonnles 1 male).
Progony prolultion at 30°C and 60° RH

Tho dasa on tho mean nunbor of progeonios nro lhused
under vwirloug trootients at the abowve founeraturo and

humi ity condbinstion aro furalshed fv columm 4 Tabln 3eg,
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The »roduction of progeny ranyed fron 3.07 undor the
trostoent a, B, o, {one homt por formle naraoite; larv-l
volzht r age 350=-35 mgp sexepatio of paront oarcalte
popalation 3 formlos: 1 mele) to 34.67 undor the troatomt
8, ‘% oy {one host larva por founle sorasito; larvel
uoloht 3035 nop aes-ratio of paront mopulation one
fomnle: two nloea),

Shi-aguare oot involwing the £ .atorn (Table 3-b)
nawe indlented that all o main offoots vis., host lowvenl
denaity, wel~ht of hoot larvao and gox-ratloe of paront
poralation 2o woll o3 thely Iantewneficons A:D, AxC, Bed
and Azdxd are simificants, The todal and nean walaesof
nronmmy prodantion at different lovala of the faeturs are
szmaariacd in Doblo Je0 and those oo Llluatrrdol in
Fh7.%4, 33 ooyl 30, Thoe Jifferent lovaols of the footors
Lo been conparad using ehlesquarze to0f and the remulés

ape sdven in Table Je-d,

Among the lowvals of host donalty (4) navioum
progeny produstion (14.73) was produced with $uwe hoat:
»oy fomale uranite (a‘ }Jo Ho sisnifiennt 2 iffere-co was
Joteaved botuean 24 (two host larwoe por foomle norasite)
d 8, { tareo hugt Lavene nor female narasite). The 8,
lovel {one hoat layws nor fomale parasito) nove almifl-

auntly lower nunbor of progonies of mon 12.70.
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iith rogard 0 the lavels of uvolsht of hoat
larvae (B), larvae with a weight ronge of 30-35 ng (b,)
recorded the maxiram numbdor of progimios, the mean
bein: 15,78 and this wvas aignifieantly hishor than thooe
rogistorod at by {lavrwvae with a wei-ht rango =10 o)
and b:e {1oxrvae conointed of lisghter and heovior onos in
ol nroporsions) lovels. Ho alonificont Jifferonce
vas obgorved betveon the lewvols bt ond Do

Among the levels of ¢ (sox-rntico of paront parnsite
population) rrogeny »roduction was found o bo marinunm ot
tho ey lovol (2 formlest § ma g) with a nmean 11.13. This
ung found tc bo not olgnificantly different from tho

progeny production at o, lowel (3 £melos 1 noloe)e Tho
lovl e (t faxle: 3 n.les) reeorded voery lov mmbor of
progenics (G.13). Tho o, and Oy lovolno woro on par.

Progony produetion ot 3200 and 505 RH

The dote portaining to the menn progony »roduction
un‘or tho voarioun frontmant conmbimations at the above
touporature and humi liy combination are farmiched in
olumn 5 of Table J=0. The maxipum nunbor of progonles
(54433 was rosiator:d wndeor the trounthent ay by ¢,

(two hoot Lorveae por femnle parasite; hoat lorwvae with
4 welshid rong

of 3035 ng, sex-ratio of paront populatian
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two fomalos: one male), while the troutmont conmbinntion

a, by o {ono hoot larwa per feonle parnaite; hoaot

larvae vith o voelsrht yange 8-.10 ne; gox-ratio of para:
par-aite population one females three nalea) recorded

the minimun numbor of »rogonies (4.33). The total as well

a0 the mean nunmber of progenies prodused nt differont
lovola of tho fantors at 37%C and 507 R are ~iven in
Tnble J-0 ond these ors ddagpammotlionliy roproegssnted in
Fire 3%, 35 ond 30, The posults of tho aanlysiz emploving

tho shi-sguare teat arc summarised in Tublo J-b,

It will bo ceen that all the maln offoxta viz.,

hoat denasity (1), vel:Aht of host larwvae (B), 2nd sez-ratio
of paront paranite pomulation (€) as well an their
inteructlionn .x3, Azy, BxC and AgBzd ore simifionnt,

o difforont lovols of the sbove three footura axe
somycrad wslin:, the aldeggunre ftest and the ragults are
proponted in Tnble 3-d, It 42 evident that the maximm
mumber of proguniesn (2 .31) were nroduced with three host
syvae per fomale (a_,% lowel) and this waa aimnifiocnntly
hichar than those produced at ao(one hoot larva per female
nornalte) and B (two hoat larvae per fomale Huruniuo)
lovols. o alonifiant voristion in wropgony vroduction

vas dotooted betuoon 4 2, and 24 lowvala,

Among the lovels of B (weisht of host larmel,

the b, lovsl (larvae consioted of honvier and Lirhiter
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ones in ocunl proportions) rogisteored mazimunm numbor
of prosonios (25.11). The !:2 lovel rooorded olpmifi
eantly highor nunber of progenies than the b‘ 1wl
(larvao vith o wvelght range 8-10 o). The b, levol
rooorded o vory lov number of progmies (3.42). The b,
o bg} leveols were gn poaX.

In rolation 40 the lovels of gezerntic of puramid
~posite perul-tion {€), mazinum peogony produstion of
15.9% wma roglisgtered 20 the sezx-ratio of the »armt
popalation was kept ot 2 fonwless 1 nodo (ey). But
as the sarcnt popudiciion was maintalined b 1 fomulo ¢
3 nalen (o 4¢ Tory lov mamber of progunlivs verc procused
$he nonn boing T.55. The lovole o, (3 Lolce 2 1 wle)
ol e, (1 £orale 32 mlos) have rocistored nore mmbor
o2 ;e&mrym:ie:z han the 0y lov:l {1 #armle ¢ 7 u:les).

Jomnarisons of wrogmy swoductlon botvoen dlffevant
lovois of Lo o tuars ool hanl ity oo liion: atb <ifforont
1oveia of thie fastors A, 2 and § aye pogeniod in
Zauke See. doterogwity chl-gguare is sicaviicond for
50 Feee § 0Ln Viie, 408% loxwvil dencit {4y, weisght
of hsut lowvee (3) wadl soxerallo of pneont carosite
sepshotion Lillo tlng that the regponeges v .y ith the

Conoamed e ol ot ddy condidions.
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At the a, levol (ome host larwe per fomale
maragite), thoe progeny produstion was maziman (17.35)
ot 3290 and 500 R4 {’1’513). This vas aignificuntly hishor
than thopo at 30°0 and 605 iﬁi(i‘iiz} and 20303 and 7% i
('i‘ilik, Tho sano trond was observed ot the a, {2 hoato
por fomalo parusito) and a, (three hosts per faalo
sapanita) lovels aloo, At the throeo levols of hoat larvnl
dennity (4), an inorcasing trend in the yrogeny prolaction
vng oboorved with inoreaning Sampertuzo ol doeronniag

mnidity vithin the loveln tosted.

At the b, lovol (hont larval woishit im the »ngo
30 %0 35 mz), oacsioum peogeny produotion ( 3.76) wvoo
rosorded ot 3200 and 507 31 (‘1‘!13) which 10 sionifienntly
hAlrhor than $hone corrogponding $o 30°0 mmd 63% R(DL)

and 8%C ond 750 R (’i'&i')ﬁ The progeny production wne
inorocned with inoroasing tonpernture ond deec-ensging
mmidity. Dut at the b, lewel (host lorvsl wel St in the
roage 8 to 10 az), moxinum progeny production .ug obdhine
at 302 and 605 & (%f) whioh wag aiguificnntly hishor
than thome ot “0%0 aond 7955 Ri (’i‘ii‘) and 3200 and 905 BH
(‘ﬁi,). et no alsmifiocant difforenscs wao dotocted botuoon
the acunt: of progony ot 20% and 757 i ”i‘fii,) und 3298
snd 505 i (1‘2’;3). The b, lovol (o mizture ol hoovier und
lishtor. lorvoe in ogunl proportiona) rovonled the oo
trond og that of %}0.
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Yith renpeet t0 the progony produaction ot ono
fomlos ono malo ratio ("o) of tho parent paraaite
popuilation, the naximm (14.69) vas rocordod ot 3208
and 5075 il (:ﬁfﬁs). ™his 19 significantly highor than
thoge aorrepponiing o 30°0 amd 607 R (*zzz?) and 3%
and 757 @il (T, ). There is a progresoive inircase in
the srogeny prohiction with inoreaning tomporatare and
dooroasing hunidity. The same trond wng obsorwed with
tvo famuless ono male (o4) and three fauales: ome male
(e?) rn3ios of pavent pawragite population. But ao simmi-
ficant difforonve was detooted between tho counts of
progeny at 25°C and 751 RH () snd 30°0 and 60% Ri(T,)
at o, loval. Ag 0y lovel (1 fomales 2 niles) maxirum
progonles vere producod at 3700 and 597 U ("Eﬁs) whioh
19 signific ntly higher than Shose at 9%C and 75 0 R
(21,) ond 30%0 and 6075 Wl (T,). But no simifisant
difforonce van dotootod betweon the nunbor of prosonies
rosorded at 2000 and 757 48 ('ﬁ?,) and 3000 anl 60 ;z‘,‘é(ﬁig).
The somo trend wns observed at o, lovel nlso (1 fomale:

3 m:log),.
IV, MR O@F Poals 2068
Fumbor of fonule progomy at 28°0 and 750 o

The tot:l nunbor of fomlos whilch emerpgod out fron
each reslicsuto wno roooxrded wnder differont trootnont
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combinaztions., Data on the mecn numbder of fomlos

prodused undor various treatnents 2% 8% and 75° 7H

aro furnizhod in columm 3 of 2uble 4-a and tho rav do

sivon in Aopendix-IVe The moan nundsr of fannles ranmed
fron 1.00 under the treatment o, b, o4 (onc host lorwvn

nor formlo paruai%e; weisht of hoot lorvae J-17 ny
gor~ratio of poront populotion - one fommle: twe molos)

o 14.00 uwder $0 troatoont 8, B., o4 {ono hoot Lagwn nor
fonile porasite; lovwvas (Ath o volrht of 3%=35 mg nnd

Z=10 nz in aqudl proportions; sope-rotio of nareont populotion

onc fornles two nmnlon),.

The date boins in the form of counta, ehi-squnre
ta7% has been adopied to anslyse She data 2o outlined in
muterialo ond nothods and the results are preseniod in
Tnblo 4=b, I% will bo seen thal all the moin off-ots vis.,
hoot dennity (A): 1eiddmt of host lorwne (B) and sozeratio
of parent vorasito popalation (8) as well as their
intarnetionz aro oslmillesnt.

The $0¢ 1 as vell as the moun vulues of the numbar
02 femnlos oroduced by thoe different lovelo of the fuctors,
hoot donalty (A); weisht of host larvae (3)and seg-rutio
of prrant paraslie population (C) are shon in Teble 4-¢
and thens ore mraphilionlly deploted dn Pl-.4h, 43 and 48,
The lewvoels of the above fuootors are comparod Iin Table 4-4,
one host larve por fammle parasito (%} prodased the
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mazioun nunbeor of famals progonios, the moon Lolng
HeH8. Thin level io not sigifizantly difforont fron
the nunber of progonles producod corresionling %o g
lovsl (e hoot larwae por fomnlo narcoite). Jut when
thors were threo hoot larvae por fonxile porasito (a.j,
the aunbor of fomales was simmiflicantly lowver than
those eorresponiing to ome hoot luxwa por fonule (ay)

and w0 hoot larvoo por femulde paragito (a, Yo

Amones the three levels of €ho woi-ht of the hont
lorvse (1), lovvao conslating of 500 of heavier onoo vish
3035 mo wvelsht and the remalning 5050 Lth 510 o veol~hg
(bg) produsod maziomm number of fonles, with o non
volue of S.51. This was followed by lorvne i%th o woih
e of 30-35 ng (%) and the two levols b, =nd b, boing
as:tistlionlly on par. Larwae ith o memn woisht of
3.40 ne (’a‘) produced aiznificontly lower count: of
Lomntez than those 1th the bo and b, lev-la,

Anmong the levols of sex-r:iio of nurent nuxusiio
noaulation (2), parent population vith o = %10 of tvo
foxilost one male (0g) have produce: the mazirmm nurber
of famale progony, the moan beingz 3.64. Mo nunmber of
Lamlos a3t Hhils lowol (c‘) is significuntly hisgheor thon
thope obtuined i%h one fommlesonoe male (%} md one

faaales three malos (o 4) ratio of the noront 2ova.ation.
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fable 4«

§9

Ohi~gouare valucas for the offeota of the three faotors

4, D ang € at different temporuture and humlilly
oombinztions on m m of fomnle nrosony

populotion

Chi~aquar
Souxec L S u
28%C and ?@%’2 736 388 and
794 R 30%E RY 505 2"
8, 2 11,4100 8,51 B.49 5[
O3 2 7.49% 16, 57%% 180,130
Ax b 4 lﬁ;ﬂ}” 24,18 83,51
% 4 9.58% £3.76%% 85,90
Aed 8 27,08%» 24 .46 104,650
8z g 8 XT.51%% 35.342% 131.74»s
Az Bg @ 11 82,8549 110,13 143,450
£ R
*  Jenifieant at 5% lovel
**  Jirmifiosnt at 19 lowvel
I ot signifieant
2 4 = host loxvel donslty
9 B - welsnt of hogt lorvoe
7 Q3 - pozeratio of porond nar.slite
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Table 40

Potal ond ncon mmbor of female W ei’ 3., broviooenis
moducad at &ﬁwzm m.n o
at differmt tempa

2093 nd ?‘% " 3060 mﬁ 59“‘ RA 3‘” and S04 BR

Fotal Mean  Tot.l  Mean  Total  Honm
%* 251 5.58 39 5.31 393 .73
a‘ 248 5451 304 676 445 9.59
8, 137 4.16 291 G487 407 3.04

) ,
"g 243 5440 b 3 > 740 553 12.29
kz 248 5.51 53 5.62 499 11.07
&
8, 128 2.04 168 4,18 34 Te20
ﬁ‘ 164 :305‘4 i 14 S.16 354 T.42
o, 136 F.02 128 2.84 199 4.42
u-s 141 3.43% 151 Be36 205 4,56
a‘ 115 2.56 135 500 183 4,07
%* vimtlmmim mim
ag =2 7
52 -d ® 3 " “
h * . Lw@ welsht 30 - 35
- L@ 8 - {0 gg
hf? - haﬁ.f of the hosts of the 'b_* tyuo
and other half of the 'by" Yrpe
3 # - .}aﬁwr%m of gur: ant wmw zﬁ‘zp&wmm - 131 (Pomnle
QQ - - 231
Gé - L] " L 74 -~ {‘; o
- -] 2] L] o - 8 - 1

33 - H ¥ o » - “5 "
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ﬂﬂ. “B"

Fig. b C -

Hunbar of femald pro of m Wnﬂ.
produced at diffe temparature-mmidity
cwbi:‘mt.ims as influenaced hy the host larval
density

Bumber of female ryogeny of ﬂ?ﬂﬂ alovicorpis
produced at éitforen% tezporature-imuicity
cambinstions as infiuenced by the weight (size) of
host larvas

Sunber of fenmale 9!‘°§6W af Lravigornis
produced st different temper ture-imsidily combinations
as influenced by tne sex=ratio of the parent parssite
Population



HOST LARVA PER FEMALE PARASITE

LARVAL WEIGHT 3o — =5 mgq.

. - 8 — Io
HALF OF THE LARVAE OF THE  bo TYPI
THE OTHER HALY ofF THE by’

ATEG&O

i1 MALE

FEMALE




Table 4-4
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Chi-nqunre for oonmparing the effects of diffowent iﬂmls a@ he

e foon

T, Emu B -'ug

3 oand § at Ai0%eront fwperaty

humi ler “3’?13«&.@3.@&3 on ‘b!w ?zm!ﬁ)ﬁs- of ff‘w.la

progony of B Buavisornis

Chi-ggu 2o vlueg

000 onel  donake 3090 and Aonke 390 ond  Ranke
| 75: B0 ing 604 HR  ing 50 o ing
%, Vo o 0,02 53 & 7,784 o 3.73 N9
ay V8 o, 8,554 Iz{; 0.78 53 I:«ﬁ 1.69 §3
ag Vo a, D350 @ S.10¢ g .75 U3
-
ng Vs h, G502 ::g 12.44%> ,g: 172,53% '&;;
b,' Yo ‘&E Ga34» ‘ 2,08 B3 .a; 135.55% .fza
hg Yo b2 .05 s f 10,908 & S e
a V2 0, 0,04 HS $1.39% "G, B8
©, ¥a Gy .03 HB - 404> , 26.TTe* <
e, ¥o c4 8,70 48 "@ 8,708 & 39.1» ””
'3’ Vo 0_3 2.6 HS o 30,04 g;,. 54,100 ﬂ;.“
o4 Vs oy .73 83 |4 171308 . 49,098» | I
ey Va o, 8610 || 35,640 "@ 44,100 o
e, Vo °3 209 83 - WU © 0,09 #3 | _
e, Vo % 150 ° DA W8 o 0.67 13 '°
“Jimificnt at %%- lovel
sedignifizat ad 1% lowel
1S bt sigslfioant
By 1 hoss larvs por fonale pasugide
8L™ E " ] ] »
&g}m 3 - £ 2 -
’ % ~ larval weisht 30 - 35 ng
a‘.‘? B~ 17 ng
b half of the hosto of %ka !‘2' byoe
and ths other halfl of $ho "B, ' tyoe
2 lq = m&«m in of Wwa:mt ™ wzita mg%mum - { :: {5 A 4 Hale
g!} : " " » - : 321 L
0% - L * E L] - “; g
- " " ] k. 3 - ‘ ,3 4
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Table 4.9 |
Ohi-gquare valuos for the comparison #mmmumm fagtora A, B and ¢ on the mmber of fomnle
progony in B. bryvicorndd & different tomporature mngy ouimuans

T T T T Y,

RO ST R T A

¢, Vo MW, 0.29 83 35.60¢ 22,65 14.06%  6.34¢  o,05 58 11,399 11,39% 0,24 US 0.3483 1.6

T, Vo Wiy 37.53% 26,54 19,204 54.63% 6,608 g g5ee 36.13%% 18,30 15,429 8,198 7,253
T, Ve Wy 31.31%% 56,00 o1.50% 120.75%  o0.000m gy, 700 U84.99%% 58,03%% 11,85% 11.84% 15,508




But no signiliocunt difference was detootod botwesn

234 (og) and 311 (e,) ratios of the parent population;
and aloo botveen the 211 level (o) and the 132 levol
(°3)' The numbdbor of females producod was minimum when
the sez-ratio of parent papulation wos 113, the mean
boing 2.56.

Bumbor of femanle progeny at 30°C0 and 607 RH

Troatmont-vise data on the mean numbor of
fomnles producod at the above tempernture and humi:siity
condition is furnished in colunn 4 of PTadble 4-a and the
raw data in Appendix IV, The number of fonaloe progomy
varied from 1.67 und 'z the treatment a b, o, (one host
lorva per fomale parasites weisht of host larve in the
range 30 %0 35 mg: sox-ratio of parent parnsite population
3 fomle: | male) to 18.00 under the troatnant 8, B, @
(two hoot lorvae per fomale parssites wvoi~ht of host
lorvne in the range 30 to 35 mg; eex-ratio of parent
parasite population 2 femmlessimale). The rosults of
analyels of the data using ohi~pquare tect is orosemted in
Table 4-b. It 45 inllecxtod from the Pablo that hoat
lorval density (A), weisht of hoat larvae (3) and
goz=-ratio of parmt pomsite populstion (O) have signifi-
oont effocts on the mumber of female propony. The
interaotions of the faotors are algo sismificmt. The total



gnd mean valuos of the number of fomule progeny prodused
arc presonted in Table 4= and these are rovresonted in
Fize 44, 4B and 40, Oomparigons of t:o different loveln
of the faotors 4, 3 and C by chieogu 2o method 1o
glven in Tablo 4-d.

Anongs the leovels of the hoat lurval demnity (4),

iman fomnle Togeny vaa producad when two hoat
larvuo were yrovided per female par site (ay lovel) with
moon munbdber 5.76.  But a% the a, lovel of three hoot larvae
por fomle »ur..olie, there wne no simificant dlfforon o
fron the g lovel., Hinimun aumbor of fomnls progony wvas
produood whon onc host larvn wvas mrovide: poxr fonale

naroolto (e.a lovol), the moan balng S5.3%1.

Amons the levols of the welght of hont larwae (),
% lovel i.0.,larvio with o weight runge of 30 to 3% o
produnad maximun munber of female progeny having o meun
22 7.40. This 1o simifiocntly hicghor than those correge
Jondhng to b, (a mizture of he. vier (“ﬁae) and lihter (b')
1apwa2 in oqu 1l proportinas) and b lovola {(lorvae wvith
2 welht range 0 to 10 mg). lLervao having o weight of
T 4 10 o (b,) sroduced the minloum nunmber of 5,51

fomalo oo nYe

Among; the lovels of the sex-ratio of paromt
parnsite ponu.ation (0), the ratio 2 fuwmloes : 1 male(og)



gave the noxirum nusber of fomnlea (5.16) this being
simifiomntly highor than those obtuined at the other
lovola. Hith 35 famolost ¥ male (02) in the paront
popualation, nininum numdbar of fernilos were obtained. Ho
almificant differonco was dotaeted botueen 1 Zeonmale
2 malen (33) and 1 fenale: 3 mules (eé) ratios of the
paront population.

Iunbor of female progomy ad 32¢C and 500 i

Duta on the moan auwmber of fomalos produced
wuloe warloua roctnmis are fumidchioed in colum 5 of
Toableo 4-a, Hinimam of 2.00 fomulos vare rononded by the
troatmonta ag b1 , {ono hoat loxwo par fonnle oaranitos
wol-ht of host larwae in the range 8 $0 10 nm; sex-ratie
of »aront population 1 fomnlet 3 miles) and 8, by 8,
{0 hoot lLazens por fomle poranite; wol it of hont larvae
in the maapoe 8 010 oo sox-rntlo of noront novlntion
1 famnles 1 nnlo) vhile maximum manbae of 40,00 fernlos
wore recorded by the treatnent a, bo ¢y (tve host larvae
noy femnle noarasitol welght of hoot larvae in the range
30 0 35 m; sex~rntio of paront population 2 fonales 2
§ mnle).

snalysis of the dato by tho chi~an nre test is
given in Table 4-b. The offocts of veisht of o9t larvne (3),
sex~ratio of paront parmoite populuation (8) ond the



intoructions Axd, Ax0, BxU and 4zBxC ars found to be
signifiount whorons host larval density (A) had no
sismificant offoot on the mumber of femnle nrogeny. The
totnl and moan nunber of females produsced =t difforont
lovels of tho faoctors A, B and © are oxyrosced in

2able 4~¢ nand these are 1llustratod in Fig.44, 4B and 40,
Comparioons of the different lovels of the fnoiora are
aarriod out by the chi-sguare ‘éeat vhich are presgonted
in Table 4-4.

Amonc the lovels of the weight of host larwvae (B),
moxinum munbar of fornlos (12.29) were produsced with hoot
larvae of wolsht ronce 30 to 35 o (bo lovol). Host larwae
having o wvoislt range of 8 0 10 ng (b‘) prodused vory
lov nunbor (4.31) of fom:les. Ho oimificant difference
wos detooted botueen b, (larvol woisht ronge 30 to % ng)
and B, lovolo (507 of 30 to 35 mg type + 50% of 8 to 10 ny
typeol.

Amon: the lovels of the sox-ratieo of mremt
paraoite popalation (2), 2 fomulees 1 mulo rudilo (e‘)
prodused moxioun nunbor of 7.42 fenales. Parent population
in 4o ratio 1 fomnlo &t 3 nnlos (34) produced the minimum
numbar of 4.07 fomcle progeny. Ho signliicant variation
wne obaocrved betweem paront paranite populntions with
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1 fomules 1 nule (%) and 2 fomnlos § 1 male (o)
aoz-r:tion. Paront parasite populssion with a sox-ratio
of 3 formles: 1 mle (62) s not found to be simnifiesntly
diffeorent from those with 1 fomale t 2 mulon (eg) and

t fomilo 1 3 moles (eé) sox-ration vith roforence to the
aummber of fannles produced, But parent population with

1 fornle & 2 usleo (6;) and 1 fomale 3 3 mileo (o) are
gtatistliocally on pad.

Comparisons betveen different lovels of temyora-
ture and huni ity oomdinations at diffarent lovels of
the fontorn A, B and ¢ are given in Table 4-8. Tho
hotorogenity chi-gounys for A, B ond ¢ aro simifioant
indicating thot the rosponses wary with temperature and
huniiity oconditions. The mumber of fomolos mvoduced ot
B, lavol {one hoot sor female perasite) uas nmaximmm ot
3290 2 500 RYU (1’,%1.5). This i simificantly hisher than
those at 20°C and 75% Ri (THy) and 30°C mnd 607 BRI (TL,).
Bt no almificant differonoe was deticted between tho
counta of fonnles at 23°C and 79% RII (*ﬁi‘) and at 30°Q
and 60% RE (TH,).

Yhon two hoote por fenale parmsite wvare given
(a,) the aaximunm nunbor of femle progony wag agoln
rooorded at 3290 and 503 BRH {ms). This 48 significantly
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hichor than those at 309C and 504 RU (m;_,) and 2800

wd 7575 W (T, ). bme whon the hoat lurvnl density

{5 iwo per fomale purasite (a‘) thare 45 & progrosaive
inorease in the number of fomnles with inorousing

tenporature andd deoreasing humidity. The sane twond vas
observed vhen thewe were three hosts per fomule porusite (a,).

Thore is an inorvsasing trond of fendle progeny
production with inorensing tonporature and decroasing
hundi ity whon the host larvae had a mean welght of 30 %o
35 m3 (b,), all the diffarenses botween the three tuapera~
t.re and hunliiliy combinutions being signiiiomnt. dut
vhen ligz ter lurvuo with a woight range of 8 to 16 ne (%:,)
vare givon, the mazicn numbey of fomals progony wae
rosorded wt 3000 and 603 R (ﬁlz), this being signi’icontly
hishor than those at 28°0 amd 757 R (ﬁ{‘) snd 32¢0 and
535 Ril {’3‘;‘{13) o 0 gismivicant difforonce in the Iwmule
progeny mmbw wao doteoted between 20°C and 755 Wi (TH,)
and 5200 and 5O¢ R (m,). Jorresponding to ba lovsl
( o nizxtare of hoovier und lighter larvae in ogunl pro~-
portions), thoro 1is an increass in the number of females
with Aincronping tompar ture and decorensing huml.iity lovels,
the difforonce botucen the occunta of femalea ot 3090 and
605 Rt (%i?) and 20°0 and T9» RH (m,) baing not significuns,

An inereasing trond was obssrved in the mumber of



fomalos producoed with inoreasing temperziuro mnd
doorenaing hunldity lewel whon thoro wnag 1 fonnlo ¢

1 male ratio (e,) for the parent parasite populatinn.

Tho canme trond vas observed when the sog-ratio of paront
parnolte populntion was 2 femnles: 1 male (o). But

vhion thn sox-ratio of parant porulation 45 5 formleo:

{ =mnle (ag) ninimn nasber of fonalos wors produced ot
3¢ and 5070 R (Tl,). At oy {1 fomdo ¢ 2 mdog) ol
s (1t Loml~ 2 3 ndon) lovsls, the moxiomms numbor of
fonlen wars prolazod at 3290 and 597 7 (). This was
imilismntly highor than those o iucod doth at 209
and T9% x1 ".%‘.;1‘) d 30% and 600 i (’1’2;1’2). 3ut no
sicalfiacat difforonco was dotoetod Lotuoon the soumiu of
famalon ot 2300 ond 755 B (W) end 3970 asd 590 Ru (BL,)
both b O cokd oy lavols,

Vo PO Lo~ LS COMPQL ERIOH

The gex-wilise count: of the parasites under
diZforont troainmt oombinations havo boon anulysed for
the fo0lloving aspects employing the t-chaniquos outliinod
baelow,

Aes Tooting tho significance of the difference
betuweon the lovels of the main faeotors in the ovoresaion
of the fanclo-nnle composition of the F‘ progeny by
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transforming the ratio Number of femalés as angles
Total
and by testing the differences between these angles in

pairs by applying the formula

9 - &,

_ where__giﬁ_.l_

\[320.7(1111 +n1 y
2

is the variance of 6i

B. Testing the association between the main
factors and sex—-wise classification of the F‘ progeny,
the chi-square values were computed on the basis of the

formula (an2 - a!' ni) where a and a' denote the

a+ a'
gex-wise frequencies corresponding to the levels, and

n, and n, represent the corresponding total counts in

each case,

Data on the mean number of females and males
recorded at the three temperature~humidity combinations
under various treatments are furnished in Table 5-a and
the replication_yise data 1s given in Appendix V. The
mean number of females and males produced at the different
levels of the three main factors are graphically depicted
in Fig. 5A, 5B and 5C. The female-male composition of
the 21 progeny of B. brevicornis under different levels of
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she main factors A, B andN\g 1 _
hunidity combinations are furnished in Tadles S5-b, Seo
and 5=4.

Ponalo-iale compool tion at 28¢C and 754 Rl

It 10 indioated that out of the three fnotors
tooted, tho weight of hosgt ae (B) alone has ahowm
gignisicont influonce on the femslagnlo compooition of
Py progeny at 28°C and 75% RI (Table 5~b). The b, lowel
has rocordo. tho highost percontage of fonnles (52.32).
Jignifioont difforenoe in the sew-ratio wos dotoctod
batuean the b, (host larwal veizht 3-10 m) and the b,
(heavier and lightor onee in oqual proportions) levols,

Fomalewllale compozition at 30°0 and 609 RI

At this temperatwre and humidity oombination,
the gsex=-rutio of the paront parusite popu ation (C) alone
hod gignifizant offoet on the fenale-mxile composition of
the F‘ progmy, while host larwal donsity (2) and host
larva) welght (D) hod no significant affcet (Table S-¢),
The e, level (1 fonale ¢ 3 males) rocorded the hishost
poremtige of fomolos (48.91) while the o, leval (1 fomnle:
1 mile) recorded o low percontage of fomnles (32.00).
The sex-rotio rocorded at the 34 davol was similiecntly
bottar than tiose at o, and g, bt the sex-ratios at the

egm%lmmwmmm.
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3 in different tomperature and humidity

g . _ g50 . :
ok ol
te Ee hﬁ ’ﬂQ* 6.33 11.67 7353 12.00 15.00 T+00
Ea .b bﬁ .‘ T.00 6.” 8.00 12.00 17.00 '40”
p &’ hﬁ 02 233 2467 1.67 2.00 3.00 933
&e .v0 ‘ﬁ Qs 12,00 14.67 14.67 20,00 10.00 6.67
S G“ ﬁg G‘ 2467 5.00 Sed3 8.00 6.00 533
6. ‘G “ ‘ﬁ 2,00 267 2.67 T.00 T35 537
?t t‘ b‘ " .00 3@00 9*“ 90” 4.& ‘.,3
8. ‘0 “ '2 4,00 6.00 9.53 12.87 3.00 B33
S gy Byey 433 533 3.00 1.0 395 233
10. % " " 3‘9” §.00 2.3% ‘ts? 2.00 233
& .h ‘2 " 3.00 3.67 §.,00 4.00 18,00 17.00
12. I.’ ‘2 G‘ 14.00 T.67 2433 4.00 T7.00 25.33
15. 8,88 T35 267 400 T35 V.67 10,67
15. % ‘t G‘ 8.00 B33 2.67 533 9.00 4.33
16. ‘i -“ 3,0 T.67 10,33 833 T.00 26.67 12.67
1. By " 3‘ .67 S35 9.00 13.00 47,00 24433
8. a;B,8,  8.00 5.67  3.00  8.67 935 10,00
9. oy, e 3.67 3.33 2e 5.53 5.67 3.00
20. 8y 'lg " J+00 533 8.67 3.567 5.00 4.67
21. 8y ‘Q Sy T35 9.67 6.67 700 2.00 5353
2. sy M 8.55  8.67 1200  8.33 567 6400
24. agByey 300 1100 400  7.67 5.33  5.67
25. 2y ‘t l‘ 6.00 1.67 333 4.67 6.33 9.00
26. 8y By0, 5.00  5.67 1033  25.33 7.00 9,00
21. 8y by 0y 3.00 467 8,67 12,00 1435 15.00
28. a4 ‘2 ey 6.00 9.00  8.00 6.33 333 5.67
29. 8yByoy 435 600 867 S5.35  T.00  1.67
30. 8y %0, 6.6T  6.00  5.00  5.00 835  5.00
31. ;b8 400 7.0  8.00 9.33 1500  18.33
52 25 by o4 2. 4.33 18.00  12.67 6.67 13.67
35. SaB0; 435  TET 66T  6.00 5,00  19.67
34. 8y by oy 7.33 6.00 6.00 2.67 16,00 20.00
35. 8,0 4.33 533 3.00 3433 6.00 3.00
. 8 By 0y 6.00 6.00 5.33 4.00 3.67 2.33
5. 8380 633  5.67 435 T.67 435 3.33
9. 2% o 3.67 600 335 6.00 267  3.67
. ;%6 267 I 53 261 NS5 6wy
4%, &y ‘z o 533 3400 4.67 9.00 13.67 27.00
82. 3%, 0 700 700 5,00 14,35 15,00 23,33
45. 8y by o 1.67 333 933 9.67 11.00 7400
= 1 host larva per female parasite = lazval weight 30 - 35 mg
B, 2 = » . » - 8 » 8«10ng
.’“, - ™ o L %wwofmm““’ * type

and the other half of the'

8, = sex ratio of parent paragite romhgim:gi mzzsm.
%: . . - - - S5t { -
- - - » L -gt -
- - L " " e 123 R

L
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Table 5-b
Penmaloe-Male composition of B. i under different
levela of the main factors A, ¢ at
28°C¢ and 75% RH
Levels Females Rales Chi-gquare
°a, 251 (49.70) 254 (50.30)
a, 187 (45.20) 227 (54.80)
@b, 243 (44.60) 302 (55.40)
b 195 (42.9%) 259 (57.05) 9.55%%
b, 248 (52.32) 226 (47.68)
e, 128 (43.54) 166 (56.46)
e, 164 (34.10) 317 (65.90) 6.54 HS
e, 136 (46.26) 158 (53.74)
oy 141 (42.86) 188 (57.14)
34 115 (48.12) 124 (51.88)
Figures in parenthesis indicate the related
percentage values,
*# gionificant at 1% level
N3 Rot significant
@ 8y = {1 host larva per female parasite
- 2 ] " ;] ]
aZ - 3 " " "
] bo - larval weight 30 - 35 mg
b1 - " " 8 - 10 ng
b2 - half of the host larvae of the 'bo'
type and the other half of the 'b1't3
o Cy = ger-ratio of parent parasite population - 1:1 Female:nalei
02 - " ] n " 3:, ” )
s " " " " 132 " .
e’ - " a " " 133 n
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Tablo 5-¢
jEevicornig nm}ex. differont

lovels of the main fao%oxrs A, at
3000 and 604 A8
Lovols Femnles Ralos Shi-gquara
a4 J04 (45.85) 359 (54.15) 2,32 13
2 b, 333 (46.90) 377 (53.10)
b, 248 (44.20) 313 (55.79) 5458 H3
b, 253 (40.48) 312 (59.52)
2 o, 188 (39.00) 294 (61,00)
o, 232 (45.31) 269 (53.59) t7.44=#
o 128 (39.75) 194 (60.25)
Oy 154 {47.94) 164 (52.00)
Sy 135 (43.91) 141 (51.09)
Filoures in paronthesls indleats the rolated
pearembage valioag.
=%  giomificant ot 15 lovel
A3 Hot signifiount

) By = 1 hoot lorve por fonale paramite

3‘ -2 ] ” ] "
52 -3 o " L] L
&h~LM&1wai§ﬁ!tmﬁﬁg&‘§
' - half of the hoat larvae of the ‘b * typo
 ond the other half of the 'b,* tyo8 .,

& °e - gox-rntio of Mﬁmt auroalte gcpm%aﬂsm - !:: PonnlogMale
Q - k1 »” ‘! »
Q; - " o " " %34 ”

- " L] ” ” 112 -
gg = 0 " i " 13 (-

|

}
)
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Pable Sed

Femalo=linlo composition of B. B ‘ undor difforent

lovels of ;gfcnaégﬁtgg;pgg s B ond O at

Lovols Pamnlon Malon Chi~gquare

2 ay 393 (50.32) 388 (49.606)
a4 445 (53410) 393 (456.90) 3:.500
B 407 (40,54) 597 (59.46)

2 by, 553 (51.73) 516 (48.27)
b‘ 194 (45.75) 20 (54.25) 13.52%0
b, 498 (44.07) 632 (55.93)

? e, 324 (49.02) 337 (50.98)
o, 334 (46.98)  3T7 (53.02) 13,950
Gz 199 (4?0&) 266 (57020)
s 205 (45.05) 250 (54.95)
ué 183 (56.13) 143 (43.87)

Firures in poronthegis indiente the reloted
poremtage vialuos,

#x  gioeaifioant ot 19 level

B3 Hot signifiocant
@ a, - {1 hoat larva por fonulo parasite
a‘ - % L “* L
- " o rt "
Gy 3
o) bo - lurval woizht 30 = ?5 ng
b1 - - » 8 - 9 M
b, = half of the hoat larvae of tho 'b,' type
~ and tho othor half of the ‘by! tyve.

5 6. - sozeratio of puront norcalide population « 131 (FomnlesHnle
a’ - 2 ] " o o 3" [:]
32 - o ” " ] 122 %
mz - 1] 173 %3 k: “3 <}



Fige 5 4 = Female~sale cuapoaltion of the F1 arngeay of
at differant ' Sesupercture-
ddty i ons as influenced Ly tae host
larval denslity

Fige 5 8 » Famﬂo-ualc compusdition of the i*’,' progexy of
&% different ' terjeraturee
ty ¢ ons as influenced by the
woigsht (sdsze) of host larvae

Fig. 5 C « Pamale-zale composition of the F1 progeny of
Srangll AXSEsaridR at different mge:aturm-
hunidity cosbinations as influenced the
sex-ratio of the parent parasite p ation
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Fennle-flale compoaition at 32°C and 508 IH

At the above tomporature and huniiity combination,
all the throe mnin faotors A (host larv:l dennitry), B
(veisht of hoat larvae) and O (poze-ratio of parent arne
oite population had signifiomnt offects on the ner-rsntio
of tho Py progmy {(Zabla S5=d).

amopg tho lowols of A (host larv:l density),
the ay level (2 host larvae par fomle parasite) racorded
the highost parecniage of fomules (53,10), The sex-ratio
reoordod ot a4 loval was signifisantly bottor than those
rooorded ot the a, lovol (3 hoot larvoe por fmicle
parooite). o aigmifiocnt differenco in the sezx-rautio
wma detooted botwoen the lovels 8, (1 host larva por
fomale par site) and a,. DBut the sez-zi:tio ot the a,
lovel wag similicrntly battor than thot ot 8 leyel.

sHmong tho levels of B (wolght of hoot 1 rvao),
the b, lovel (hoot larvol weight 30-35 me) rocorded the
highwot poremtomge of fonlea (51.73) and tho se:-ratio
at tho ba lovel wng signifieantly better than thone at
by, and bg lov:ls. 3at no significant differcnco was
doterte botwvoen fthe sex-ratlos recorded at b, axd b,

lovola.



smong the lovale of O (soxerntio of sarmt
parinite population), the o a lovel (1 fonele 3 3 nalss)
rocorded the higheot poroontage of ferlon (56.13) and
the saex-ratic ma simiflcantly bottor thon those
reocorded at Gz Oy and o4 lovola,



DISCUSSION
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DISCUASION

The fecundity, progeny production and femalo-
mle composition of Jraoon bhrovieornig Wesmael as
influenced by the mumbdber and weight of hoat larvae of
Soxoyrn genhalonieg Stainton and the sex-ratio of the
parent parasite population were studiod at three
tenperature-huniility combinations vhich reprosonted

near optimum oondition of 28¢C and 75% RH and near-advoraee

conditions of 30°C and 60% RH and 32°C and 50% RH and
these combinations are henceforth referred to as TH,, TH,
and m3 respeotively. The sffeots of the above three
faootors on the duration ¢f development were also studied,
The following ware the levels at which the effocts of
the three faoctors were studled.

Paotor 1s  Host lorval demsity (4)
Lovels a_ = § host larvo per fomale parasite

(-]
a“z " L
‘2w’ " ”

Footor 28 Velght of host larvae (B)
Lovols b, ~ host lurval veight 30 to 35 mg
h‘- " 8 % 10 ng
bz-hali‘ot the hosts of the bo typo

mmcthmhalretmb,me
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Pootor 3: Jox-ratlo of parent parasite population
Levels o, - 131 (Females Male)

oy = 281 ( " )
e, = 311 ( " )
oy ~ 182 ( . )
ag = 133 ( ; )

FRCUN IZY OF Be B

The fecundity wos recsorded by ozamining tho hogst
larvae on sucocasive days after confinomont with the
payasitos anl direatly ecounting the ozr-s adhering to the
hogt body. Data on the moan nunber of ogos lold by the
fomale parasito under the 4ifferent trontmontas at tho
throe tamg}erﬁtwa-hm&ﬁ' levola are furmished in
table t=a and the results of chi-s uure test are presonted
in table 1-b. Tho mmber of eg s lald at different levels
of the three factors are summarlsoed and presented in
toble t=¢ and thease are graphieally depisted in Pig.l A,
13aond 10,

All the main effects vic., host density (A),
woirht of host lorese (B) and gez-ratio of parent porulation
wvoroe found to be asigmificant.
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Influence of hoat laxrwal density on fooundity of

Y AL S LA

A significantly highe  munbor of og s wore
obtained at all the three TH levols vhen the host larval
denaity vas maintained at two per femole parasits (9.1
lovel) than at the a, (1 host larva per female parusite)
and a, (3 host larvae per female parasite) density levols,

That the feoundity of Jragon brevicor

Hiorobragon ap. inereassd progressively with tho number
of hosts avnilable ig already reported by Doutt (1959)
and Sheshagiri Rao g% al. (1967). The present finling
clogely agreos vith the rosults obtained by Jubba Rao
g% als (1974) &a the case of J. hJgbetor. In this ocase,
maxioum fooundity was reglatered with two Joreyps larvae
per parsaite pailr. The incroased fooundity at high hoot
density leveolia night be portly due to inorecse in the
dennity of av:ilable ovivoasitional sites (FPlanders, 1946)
and partly due to ircroase in the av:ilability of food
for the fomnle purnsite (Ullyett, 1943, 1945). Porhaps
8 the optimum dennity of ovipositional

sitens and adequate adult nutrition are onoured with twe

hogtzs per parasite femnle, Thie is, hovevor, not in ocon-
sonmnes with Ullyntt's (1951) observation that in J.hebetor,
a fixed number of og:s are lald regardless of the number

of hoats.
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The chi-gsquure due %o heterogenity of hoat
lorval donsity wvas found %o be non-signifiseant indioating
lagk of hoterogonity in respect of this footor ovor the
difforont TH lovels (Table t-e).

Influsnoe of wi@t of host larvae (B) on the fecuniity

Heavicr lorvoe (larval welght 30 to 35 nz) and
lighter larvae (larvel welght 8 $0 10 nz) of the same age
and an adnizture of Loth types in equal oroportions were
used in the presont sialiies to ascertuain vhethor paraasltie

developnent is influunced by the weisht of lurvae.

It wan revealed that the veight of host larvae
erarted simmificant influence on the feounliity of paragite
at all the T lowels, At %ﬁ‘ and mz lovols, mozimom
feoundity was registored vwhen host larvoo comprising of
haavier and lizghtor ones in equ:l proportions (be) vere
exposed for parusitisation. The trond at the ’IH3 level
wag, however, differont and there was noximum egs mroduction
under the L lovel vhaere relatively henvier larvae uere

alone used.

A%t all the TH lavola, the axelunive uge of lisht
veiht lorvae as hogts for the parasite (b ) uaa found
to proiuce simiificontly less nunmbey of ome. This
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clearly indicatos that vhem lighter larvoe arc uged

for rvearing J. bEg {8, the ovinomition notontial

is not fully realised, The lovw egg production by the
peraaite in lighter larvee nny be expiained on the bania
of the lack of proper ovipoaltional stimiles in the
lizhter lorvoe or bane ! on the reduced availability of
body fluid exuding Irom the oviposition woubds of lighter
larvae, for aluld feedinz as reportad by Wylie (1962)

in Hagonda vitpiponnig vhich is parcaitic on Jugeg

The ohlesyure due to heterogionity of host larval
wolsht (38) over the different TH lovels was found to bo
gigniileant. it the bc lewel, the ﬁ% combinstion vas
guporior tc the other two TH levels in obtaining highor
faouniity. .t the b, lovol also maximum nunbor of oggs
vera obtalnad ot Yhe ':,."I) loeval but thore uns no sigmifiosont
Jifforense botueon the ’z'.“is and T, levcls. Howevor, for
the lightor lomenn (’a'), the superioritr of the ﬁ% lev-l
¥ not monifoted, Por this levwel, the noxioum fooundity

yap obt ined for the ”a:?i‘ lavel and the leonot for %3.

Tho rosults thus inilente that vhon heovier host
lavwae (ba) vers unedl, mazimam feoun ity was obtained
under &‘113 combinntion (3220 and 50 Ri) while in the oase
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of lishter larvne (b,) the TH, combinntion (27302 anda

75% BRH) wno found to be relatively nmore suitable for
bettor ege production. “hon heavier and lishter lervoe
vore usod in egqual proportions (b;_,) both 'i"ﬂs and Til,
lovols were found to be oqually officient in obtainiug
maximun ez production. The studles rovocl that the
sreforred levoln of S$anporafure-husidity combination for
ovivosition by 3. bungvicorala varleo with the weliht of
hoat laryne, St hish Sooperctare - low hunl!liy loweds,
the hoot hady fluld exnding fronm ovipouliition woulds o
iloly &0 ped Axie? an fo3tor and haaeo henvicor hoota
misht boe onaentisd Zor ocawgirlag suliiclont Lody fluidd
exuwlates in the reoquirad conasistoney for aduld foe ing,.
Hih Sraun ity obbningd of the ’2113 combinntion for heovier
leywne 4o perhops due o thio reason. In tho presont
studies ll tho adult sarnsites were offerad honey-zlusoge
nixture as Tood, but 4t 1o quite proballe that the host
bo 7 £iuid ¢ill be creforroed by the adult fomiles to *he
honoy=glucene solutisn,

Influance of sex-ratio of parent parasite porul tiocn ()
on fecundity of 3. brevicornis

4t all $he TW levols tested, the parontal soz-protio
lovels o, (231) and o, (331) vere found to proiaeo more

aumbor of ogas thon under the segz-ratio lovels e, (121),
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ey (122) and 2, ($33)e This elearly ashows that a
doninsnge of fomales in the paront parcsite population
(e‘ and °2) is casontial for ensuring higher Zoouniity
and that vhon the proportion of fenmnles romainoed the

sane (%' s 34), the fecundity do not increase with
inerease in the number of maleas. In arrhenctokous
puraaiden, oinge egrs are laid even without mating and
fortiliontion, the sex-ratio of the narontal varaaite
pomiation in anporontly nod expeoted to lafiusnoo
Tagundity. The prosont reosalto inileate that the parental
soxeratlo influeneo froundliy and this may be due to
effeotive muting and succonsful fertilisation ani resaltant
improvenant of the atimalus for ovinosition leading to
ba%’wr\mmlimtma of agr  laying potontinl, It is
miite 2oa33ible that the optimam sex-ratio for sugessaful

fartilisation in J. Rrevicornig is o, (231) und e, (3s1).

The hotcraogenity oulegqguars for the footor ©
{sox-pratio of .areat parcaite popalation) ovar the
different i levsis boiag signifioant, it is rovesled that

$he vecponse ¢ this varied ovoer the Gifforont TH lovols,
FROOETY Puun Qs
The totnl) munmbor of msles and fomles vhich

onarged out from 2neh reapliccte vas rocorded na the Py
progeny promotion undor differont troatments. Dota on tho
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moan mmmbor of progonies proiuced under wvarious
troatnments ot thoe three T levels ave furnished in

Table 3-a an® the rosults of chi-acunrs tost aro
spogoanted in Tablo J-b,

The number of oyogonies produced
nt qiffereont lavels of the three main faotors are

guzmyload and prosented in Table 30 nnd thene are
1lilustrated in Pim, 3

A

‘s 3 3 and 3 3,

All the main offocetas visz., host lorval density (4),
vel ht of host larvee (3) and sox-rutio of narent

soraoite populntion (C) ao well as their interaations were
found %o Ye signillioant.

ialliaumee ol hout

b Loevad density on weogony oredaction
of 3. hpevicornis

Tho ooxlnam nkabor of progenlios ugre yroduced
vean twe hoot lasyane

_, "

axroe0d nor fovle spraside

(:.1‘) o ﬁ’ii Eae s "231? lovels and this v ol

104
% b 3, ES2
hishor v he

L leantly
3. Yev2l of three hinnt larenn

aaranit

nar fonle
a at .i'f!,‘ levnsl. Bat at the ‘BILD, lavol,

sirmifioontly
hishor numbor of nwroaanien were produced when threo host
larvoe were offesred por femnle paranite (a.).

L e F3 4 £hat
It w2 found thab
rrme

me gl

ity i

the Lfecundity of $the nornaite
zwatiy higher ot all the the

gz T lowela for
the lovel ty {2 nonty ner famule paragite). For tho T,
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and zﬁa lovele, progeny produstion was alac found to

be better under the ay lovel and this i only expected
based on the focundity trend, It is ovident thot
tompornture~-humliiity oombination for roalisation of
fooundity potentinl also operates in the same mamnor for
eabryonio and post-enbryonie devolopment londing o
simllar trond in the progeny proiduction. fThat at mﬁ3
lovel moximum fecundity was obdained ot two hoot larvee
poyr fomale (a,) while maximum progeny produstion woe
obtained at a, lovel of three host larvae por fomnle
parasite 1s perhape due to parpsite nmordality oscurring
in the immnture stuges.

The chi-smu ro duo to hetersgonlty for the hoat
lavyal dencity (5) was significant indi-nting that the
ragponsas o host larval density vury with the TH lewels,
A% all the three hoat denolidy levels Bys g syl Bay
the progony pro ction was found to be si=ifisantly
hichor at thae 953 loval as compared to the ?ﬁ‘ ond ?ag
lovala obviously due to the improvement in embryonic
and pont-enbrronic developmont leading to bhottor progeny
produrtion. Yhon ?ﬂz ecndition &5 considored aeparatoly,
it 1o seon that hisher host deneity (a,) woo essensial
for gotiing maxisum progony production while on overall
conalderation shows the superiority of ?33 lovel for all
the three hoaot demolity lovolas,
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of prozeny per parnaeite inoreased until o maximun oo

ronched, The numbor of progony par naront beconmes
atable beyond a stuge vhen the nunbor of host> vithin
the sphore of action of the parcsites gzecads the botal
rovroduriive potontinl of the parnsits. Sechagiri Rao
ot ale, (1957) meportsd that progeny protustion in

3. Bpoyicornts incrcased progressively vith the numbor
of hosts av:uilable, bat 1t showed z deorocacling trond in

; agphantidis at high hoot dencity

the ease of

lovels,

Abraham and Hathow (1978) oboerved that the
nunber of exposed Gorgypg larvae is rolatively more
import:nt in the srogeny production of jJ. hrevicornic
Viktorov nnd izisov (1972) recorded thnt progeny production

ifapox zaptor inersased with lnorense in the
nusbhor of hoot pupcria of Huges domestiga. The prosent
rogults are in gonowal sgreement with tho worly
obhaorvations, gsublext to the doteoticn of an ontirmunm

level of two lorvoe por fonale parasits ot i‘i?:‘ and TH,

and three larvaze por hoat at Tye Under all hoot denuity
lovels, ;.53 soubinction was found $he best in gotting
hlghor progeny sroduction.
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Influcnce of wolzht of !wut larvns (B) on srozeny
produation of J. hxavicernis

it i3 indioated that significantly hishor nunbor
of progenics wore produced when heavier larvoe (bn)
were ozposed Zor parasitisation both ot i, and TH,
gonlitions., Under the ﬁls level, an adnixzturo of
nesvior und lighteor larvne in egu.l proportions (b?)
. tha henvior larvae (b,) were om pur with reforeonse
Lo eogeny vrocaction, The better propeny production
from hoowior layvoe oon be explained in the light of
better larvol wod pupal developuunt duc to better nutri-
tional status of cuch larvoe.

Tho natoropaniity ohiesquure for the welsht of
wood lapvos () woo fo0d o be simliTirant iniloating
AL Porontinl raanonoen of the factor B over the thwree Tl
levsls. Tho b {haeavier larwne) amd b, {mizture of
wanvior o 1ivhter lawrme in eqinl nronorticna) lovels
rogintored onxism progeny produstion i the ﬁ% lrwel
(3290 ani 0. i), However, for the by lovol (lightor
larvioe), mazimun progony production uwas mogistored at
the T, coubinition (300 and 608 Hil), Theo tzond in
higher progony production at the ’bo and hg lovels 4o
sinilar to the trend in higher egr nrouiuction at the
‘5313 level, Tho voriaotions in the trend of progony
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produstion at 4ifferent Semporature-humi ity lovelo
vith hoot wveight changoes 1o duo to the diffarontial
impact of those abiotic snvironnmontnl gcompononto in
relation to host nutritional stotuo indientoed by hont
wolzht,.

s (ymenoptoras
Ichnounonidae) (mwjamm, 1974), 1t 18 gquito possible
that J. brevicornis lays fertiliscd ogns on large
larvae and unfortilisoed egss on small larvae and thus
the malo producing egge will be found only on lightor
larvae, Tho differsntial responac of the weisht of host
larvae over the difforont TH lewvels will then be due to
the vorizstions in the tomperature~huni ity tolorances

of tho $wo 2exzen,

Influonce of sex-ratio of paront mz&t@ popalation (C)
on progoeny production of B. drevisop

A seze~ratio of 112 (femnletmrle) in the parms
narngite populotion (°‘3) has reocorded a simifioantly
higher progeny produotion as oomparc: to the o 4 lovel
(123) at m, combinntion. At the ma, and '2213 lovels,
the ¢trond in progeny proizctlion was in favour of botter
progeny produztion under e, (211) than under o, (133).
At all the teoted T loveols, She parantal sex-ratio of
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133 (cﬁmi’mintmmmemﬂofﬁw
gex-ratio lovels with referonce to progony production.,
Tho o {(211) ani e, {311) levele of parentnl scz-ratios

csharietorioed by the dominance of fensles woro already
found t0 be consistently better in the production of

ogss at all the TH levels, Howvewer, sinilar consistont
tronds in progony produotion at all T levolo were not
detected. Thus at TH, and m, lovels, o, {(2s1) acz-ratio
vao found to be suparior o e, (133) and this indioates
thot for better progony production aloo o dominonce of
forrles (o,) rather than of males (o) is desirable,
This finding 48 not in fall agreemont with  the enxlior
report by Abrahan and Mathew (1978) that thoe number of
molos in the parental population of J. hrevicornia is
relativoly of more importans,

The results obtuined at the TH, levol (28°C amd
754 RH) are not in consonanos with the trend under
m2 and ﬁ% oonditions and the suveoriority of the ey
ragio (1 famale: 2 miled indioatos that at rolotively
lov temperature~high Banidity conditions the proferrod
nature of sex-domincnoe is tilted towards male dominance
at the above lovel. The finding of Abrahonm ond Mathow
(1978) that the mumber of males in the parental population
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is rolatively more important under roon tomperuture
conditionn arownid 263 1°C i in line with the prosont
obaservation.

The hoterogonity ochi~gquire was found %o be
asimificant and thie inllcatos that the rogponsea of
the faotor € wary vith teuporaturo-huni 14y csombinations.
At all the lovels of C (o,, ¢, 9, oy ond c4), sisni-
fiountly higher progemy production wus conslintently
obtained at the T, level of 3290 and 50° i, The
inmprovement of progeny production at the ’ﬁ‘% oondition
for all the parontal sex-ratlios indicaton that for
enbryonic and poot-eubryonic developnont of the nurioite
this porticular temporature-hunidity sombination relo~
tively nore favourable.

QUMBER OF FilolLG PROG2HY

The tot:l number of fomale energonta ~ : was
recorded under differont treoatment combinotions. Dote on
the nmoan number of fomnles produved by the porcoite
under various trootnentz in different TH combinations
are furnishoed in Table 4-0 and the reaults of chi-sguare
teat are srosonted in Table 4-b, The mean number of
fomalog produced by tho different lovola of the {hree
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nain factors are indicatod in Table 4~0 and those
are roprogented in Pig. 44, 4B ani 40,

Influonee of host larval afazwity (2) on fonale rropony
production of 3. Ipevicor

It is indicated that the hont larval donsity
exertod cignificant influonce on the nunmber of femaloo
produced by the parasite at TH, (28°C ond 75" RH) end
1, (30°C and 60% JH) lewels only. vhen ono host larva
per female puraaite (ae) was oxposed for parnsitiasation
at the Ti, lovel, a significantly higher mumbor of
fomale progony wao obtained than thoose obtained fronm
three host larvae (a,). I8 is thus observed that as the
nunbor of honts por female parasite lnoronsed from one
to thwreo, the number of femule rugeny decroaged. 3imilar
trond of production of mogeony vith o omall proportion
of fonclos nt lov host dennitiesn was nlso reported Ly
King (1962) in tho caso of Jasonic

The trend in femnle progony production ot %’i?
comdination of 39°0 nnd 609 R wag quite difforent ond
widor this eondition admifionntly more number of fonole
wogmy vaa produce’ at the Gy level (two host larvoe
pr female poraalte) than ot the a, lovel (one host

laren por fomale parasite).
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Tho femalo progenios nre exieot~d to arise
2rom diploid ecgs and tho voriations in tho mumbor of
folo progenios are thus ocaused by the fortillsation
and proportion of diploid egos that are luid on the
hoats, Jdvon after foartilicsation, the depoaition of
4inloid ogroo ig rogulated by the presonco of adequwte
stimmlus plekod up tiwough the ovipoulior wad/or the
antomnae and the divergemt teends of faumie progony
production in diffsront 3H coniisieng iyou varying nunmber
of hosts ia parhaps dus to the modifisction of oviposi-
tisnal gtimulus under tomperatwre~hunl. 1iy voriationg,
Thig 1o subotuntiated by the uignillieat hoterogonity
chi-pquure for the host larval density (a) over tho
differont TH combinntliona.
Influonce of wveight of hoat larwno (1) on femelo progmy
production of 3. hwevigornlsg

The volsht of hoot larwae hod ais:l iennt 4nflionoe
on the number of fomole progony produced at all %:?wé
throe T ocombinationa., At the ﬁi‘ lovel, an adoizturo
of heuvlor and lighter larvae in equil proportiocns (b,)
produged the maximum auwsbey of fomule progeny. Thisc vas
followed by the henvier larvae with o wei~ht ruace of
30 to 35 mg (b,). Lightor larvae with o wedsht ronge
of 3 % 10 ne (b‘} mrodaced simificantly lover mumber of
famnle progeny.
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Both at the TH, and T; combinatiocno, the
hoavior lorevne (bo) produced cisnificantly highoer numboer
of famale progunieon ag comparod $o the bt lovol., I% %o
thus obperved that at all the tlhwee T lovelsn, ninirmm
mhor of £omnlea vore prodused by lishtor larene (b, Je
The pro’uction of oimificantly highor munhor of ferle
nropeny from heovior hoosto 19 explicable on the bunie of
bottar mutritliunel st .tus of suoh larvae and the voria~
tiong in the nutritional raguironontc of tho parcoite
1arvan beloncing ¢ tho two sexzes, It iz thus poooible
that nore mumbor 0f fun:lea devolop on large hoasts than
in lighter hoots vhich is in oonsonance vith the ropors
by Chowyrouv {(19135) that the groeat majority of inlivi mlo
of fimpls from large hostc were fomulea Wherens those
fron emell hosts wore predominontly males. This finding
also agrees with Clausen (1939) and Flanders (19392) vhe
have reported thnt in the porositico Hmmmopteorn. pomorally
lorge hosta fovour the produetion of femiile noraniden,
vhilo tho amnller hosts tend to favour the "»moduction
of miles, But Fusee wnd ilower (1973) stated that sive

of %he hoat Lo

of

283tisa had no aimifleant effent on
the meoarn povoomtoge of females prodiacad by the pav alle
2 agthlong in the ladorntoxry. Srunson (1737)
found ¢t the fomnlo poxupite Tiphds ;

-

r Al

shoe abilidy %o control gex of progomy ot the ¢time of



oviposition and that the stimulus to vhich the
fonale rocponds in controlling gox of the yrogony
1o definitoly amoosinted vith the asicze of the host
on vhich og e aro plaved.

In addition to the muitritionnl Loctor, the
modification of ovipondtional stimlus clcoo might be
rogponsidle for vorisntions in formle prugony povduction
under the influonco ¢f host veight., The moililizodion
of the ovipooltional stlimulue muy be beousht aboud
through the sotimilus perceived cither by the antomee
or by the oviponitor fron the hoot, londins 40 o chuange
in the ratio of fortilised and unfertilised o37n incited
by ohionges 4n the —otivity of the apormithoenl sland
(Harayenan asd Choudhued, 1955).

The ohi-pgu e due $0 hetoroponisy for the
weldit of hoot lorwno wag found 4o be ol ifi:cad
indionting thot the regponses Gue %o i footor (8)
vary with T combin tims. At the bc level, (hoowim
host Lorvae Jith o uoizht rence of 30 to 35 o) nnd
b, lovel {hoovlor qnd lighter larvne in ogu 1 sropozticnns),
simillenntly hicher awnbor of femulor uore puoducod
et o 1‘3213 lawsl (3720 znd 508 20I) while ot ¢ho b,
levol (1imtor luovie) the T, con iiln prodused mclmm

mabor of forwlo oroguay. Thero 4o thus an inercauing



trond of fonle yrogeny production with ineronsiag
somparetars and deorcasing humidity lovels hoth at

‘:'e BN T3] '%:2 Lovolo,.

Influonoe of sor-ratio of parmnt ﬂf}wm%e nopuladion(C)
ou famale progeny produdtion of J. pevisoruis

A% 2008 e 75 R, vith 2 fenalec ¢t oilo
ratlo (0! ) amony; fthe poront paraaite ponalotion, il
SLaantly hlder nonmbar of fomnle proponlon wero suoducad
tonn thweo olitalined vith t fomcle: 1 aalce (o

¥ Zomcde ¢ 3 malen {34)‘

At "E&-ig {30¢C and 604 BH) ond 1, (32°¢ ond
50, i) combinctions, maximam aunbor of fentles vare
wroduoed vhen the gsex-ratio of parmicl populition wmp
zapt at 2 Pasuiess 1 male (a,)- Thg caporlorit s of 4he
B el So=Entle Of Sy (231), In Laooving g
focundlty ot a1l fho T lowals ond Lo oub oniae the
progeny srodistiea ot the TH, wud Ji lovols huo o
udwaw.y ostablioacy in the precmt ol ioge % 10 now
Fuveaatd Bant o o poareatal sosecstlo Ly conslot oty
Gaposior ad wll o & luvelo In o ovowetlion of
bt oy wbiie  ah@ fonoda mosay molardion n
BAGQCULAVY ganor.siing dadng of vie 1 Loosotnae in

tiaoe suwoteannes ol lusczatory euituros ot hilegh pop: 2tion
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lovals, the presoent finding is considered to be

of proctioal Aimportongse. The rosulte roported by
Hathew and Hale (1977) that the femalo-nanle zatios
of 113, 23t, 116, 311 and 134 in the parontal
populations lmproved the pereentsge of fomnle srogony
in the offepring, indieated that partisuler
proporéions of both gsexos are moro import nt than
doninonoe of males or females, The present studles
ahow that dominonoe of femnlee 1a dofinitely essential
for ensuring botter faxle vrogeny produstion. The
influonoe of female dominance on fomnle progeny
production 18 porhops due 40 the neccsoeity of fenmale
dominanee in the parontal population for effoctive
fortilisation. Hore numbor of Lfomnles nilsht also be
rogquired to compenante for the sterllity amoang the

fon:leoa,

The hetercgonity chimsgquure for tho sex-rvatio
of parent paranoite population (C) was sirnificant
indicuting differentinl reaponsea of this faotor over
theee T levels. At all levels of parental sox-ratios,
the famnle prog ny mroduotion showed nismifiennt
inorease at tho ﬁ% combin~tlon of 3290 ~nd %04 RU
as gompared to the other conbinations., This aay be
duo %o the asoloctive adverse offcat of high tenmperature
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lov humidity condition en male offuprings during the
enbryonic or post-emdryonic devolopmmnt, JIinilax
sealactive puseeptidility of tho haploid malog of
32londis to envirommantal advoroitios hao
been reported by Goowgiana (1949). P2ilon, (19566) ulso
rocorded that the influence of tompuraturce varied with
relative huni ity in tho euse of males of Heodiprior
Sunined wat not in tho ouse of femulen. Kochotmown
(1973) had aleo indicated the posaibility of unoqunl
mort:lity of sezes in the ontogeny of entonoph sous

ingeots duc to endogonous and exogenous factors.

PRALIIALG COMPOSIVION OF THB F‘ FROGLITY

Dota on the meon nmumbor of femnlos and maloes
recorded ut tho three TH levels under various trectmenta
are furniched in Table S5e-a. The femalo-mole compoulition
of tho F‘ progeony under difforont lovols of the main
faotors ot the three TH oombinations nwe nresented in
Tablog S5-b, 5= ond S-4 and these are srophienlly
1llustrated in Pis. 54, SB ond 50,

Influence of hoazt larval denaity (A) on fomale-mnle
compesition of the Py progoeny

The host larvel density (A) haud no siomificant
influonce on the fomalo-male gomposition of the ?'



offeprings of R. bpevigemnda ot T, and M, levols.
But at the TE% lowvel, sex-ratio of the F‘ prosony was
gignifiocontly influonced by the hoot larvel density.
Hizheat poreontage of fommles wore obtained vhen two
host larvae por fomale porasite (a,) verc offored for

parasitiaction. %he sex-ratio of the F' progony =aeorded
ot the Oy levol wno signifloangly botter thon thoso
rocorded at the a, lovel of three host larvae ner feaale
purasite. The fonole-nile composition of the progeny is
largely influmeod by tho proportion of dinlold egon

by the insominnted fomnles and also by the selectlive
mortality of the sexes during embryoalo ond root.anbryonie
dovelopment. Tho host larval denalty foctor nisht be

of import nce as ovipositional sites for the parnalte

and nlso in modifying the oripoaitional stimulus, It

13 seon that at m, and TH, levels the inorease or deoronse
in larvel donsldy doos not eause changes in the proportion
of male and fonmule produoing egoe. In this studiles, 4t
#aa alroady found that at the m‘ and m? lovols, larval
donsity affocted the fonmale progeny odustion. The
apparent anomally relating to the import:nce of host
donsity in deciding the number of femule progeniesm on the
one hand and the non-oimificanoce of the host denosity
fao%0r an &8 mechanimm resulating femclo-ul e componition
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of tho progony on the other hand can be rosolvoed

on the bdasis of posaible concomitant variationn

in male progoeny prodaction londin~ to the ragtoration
of fomnlo-mnle proportion in sucsh situntions, Tho
influence of hoat larwal density on the osox-vlse
composition of tho F; progemny at the m3 lovol ig
perhapa due to tho effeot of the lovel of temperntwro
and hunidity in modifyings the stimlun of dopositing
haplodd and diploid epea. This is cubsoinntinted by the
finding of Abrnham and Hathew (1978) that hosé larvel
density 1o relatively impordtant among othar factors,
in the resulation of sex~ratio of the offoprings.

Influsnce of wolisht of hoat larvae (3) on female-mnloe
eomponition of 1’1 progeny

A$ the m, arxd mB lovels, the sev-ratio of the
Fy progeny was slmmificantly influenced by the welsht of
host larvae., The higheost parsentage of fenales wno
recorded under the b, level (mixture of honvier and
lighter larvae in vqual proportions) ot the TH, oombination.
The sex-rntio rogicstored st the bg loevel vaz nignifieantly
better than those reccrded at the b, lovel (lighter
larvae). At the ﬁlg combinntion, heavier host larvao (ho)
" has reooorded a signifioantly better sex~ratio than thoge
racorded at the b, and hg levela, Howovor, at the m2



131

levol the hoat weilght was found not 4o have any
aigmificant offont on the saor-ratio.

In the prosont gtudies, the relative cuperiority
of the hoavier host larwae (b,) in the realisation of
oz production potontial and femnle progeny production
undexr %13 lavel (32°0 and 50% Ri) has beon alrendy
estublidhed. It iu aloo revealed that the hoavier hoot
larvne are rolatively bvetter for a favourable female-male
compooition of the ‘P‘ offeprings charnctorised by the
doninanee of fenalen, These results indicate that for
suacoosful labormtor:; rearing of the parasite, relativaly
heavior lorwas (welisht range 30 to 35 mg) are to be
mroferred under anbliont conditions charaoterised by

2lativoly high tenpozature (32°C) and low humi ity
(5074 Ril). The influenoe of host weisht on fomnle progony
produstion in 3. brevicornlg misght be oither due to
difformeon in the nutritional statuz of lorvae of
differont weishts or the vardations in tho nuitritional
roguivononts of males ad femnlen. This influonoe may
aloo be due Yo the soxr of the hoat larvae as roported by
Sithanonthon and Sobramention (1977) in the case of
Ehile nortel ug and Jtcnobeaool dgemig. The sex-ratios
of J. deeze wao in favour of males in mnle hoots while
1t shifted oimificontly in favour of fomoloes in the
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famnle hoota. In J. Npgyicoranilg it 1o possible that
the rolatlvely hoavier lorwoe ('bo) wro $he fomoles
and the lichtor ones oxe malss. The bottor proluotion
of feormle progeny from hegvier hosta misht 2hon boe the
influonce of host pox possibly manifesied in the form
of selective nortulity of the oppoaite nex due %o nonme
antogoniotic hormonal influmee. It iz further revoaled
that uhen the chonges in ambdient $onperature ond
huni ity conditions ave varied the preferroed lovel of
tho hoat welsh’ alao chonges. Thua 4t ia obuerved thas
at m' eonbinztion, on admizxture of henvier and lighter
larvoe in oqual proportions (bg) 17 40 be roferved for
the production of a hizheyr proportion of foniles among
the offarrincs. The influense of the heawvier host
larvne on fooundity, fomnle progony myvduetion and tho
fernle-mnlc composition of the progeny 1o found to be
invonoistont nerhaps due to the changes in tho oviposi-
tional stimulus provided by the hosts at differont
tompornture and hunmidity oconditions,
Infiuence of gox-ritio of the paxrmnt narasite
porulation (J) on femmle-nale compositicn of Fy
progony.

The female-nmole ocompooition ol the ¥y progeny
in the form of proporiion of female: of J. oxgvi
vas found to be almificantly influsnced by the sex-ratio
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of the parent narasite population at the TH. and m3
combinations. The e, level (1 femnles 3 mnles) has
nrodused o simificantly bettor pronortion of fonnlos
than those rocorded at the levels o, (3511) and o, (1:1)
under the Til, oombination. A% the TH, lovel alao the

e, level has produwoed o -si@iﬁmtwp bottor proportion
of fomles than undex the levels o, 0, and o4, It has
boom alrusdy ost:blished that a dominsnce of fomnles

in the parental populotion (a,/oz) i3 supcrior for betber
oz rroduction, improved progony production and for the
production of more number of fenale offarrings. It is
nov found that for enmering o high nrovortion of fernloo
amons the progeny ot the T, and ms sonditions, the
dominonee of malos (o, = 1313) 4o essential. This is In
gomoral agroenent with tho finding reported by Mathew and
Hoiw (1977) that partiocular sex-rotios anong the parmts
onsured satiosfootory sox-ratlios umong the progonies
including the ono charcetericed by male doninanee. In the
mresent otudies, domdninoe of females wno found eosentinl
for botter Tooundity, progeny poducticn and nuwmber of
famale ppogony pruduction but the donlnunce of fomnles ia
net found eritienl in deociling the proporticon of fomalen

amony the weosany.

in ovorall concidaration from the point of view
of impmroved focundiity, progeny predustion and nunber of
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Lom:ile offaprings io essential for declilng 4o
dozlxnbility of o rersienlor nor-wnitlio cnons the

isod by the dominrnee of fomnlon wers found ouporier
in the abov: sontoxt, and sinee o InTlumwee of

e, lovel choractorised by Sominnnge ¢f 1 aanned bo
rated an desiradble consldering the inconaiqtoncing in
1t womilating iInflamee on othor Lliologlianl ndtrliuten
guch an fooundity, pogeny produobion il Loy de ooy
srodustion. Fuarthar, the hizher nanber of fomnle
nrogeny production 4o to be proforiod 4o The Ll how
monorntion of Zomplen. It 4a posoldle und b o few
forx:len among o limlted progeny, the propoztion oay
apponr ag gquito high, but, this will 2304 Yo ouch postical
utility.

DU PIOT G DOV LT DY

Jhe duration of deovelopment was found out by
¢ leulating the weli hted means of the numbor of doays
tukeon by both soxes of J. Rrevicornia emercing on
gucgessiv: dayie. For this the emorging -Hnrasites were
iaolated, Rilled and the fomalo-male composition in
rowobion o shoe dupotion of dowelopnnt ocorded on oach
day.



Date on the mean duwation of developmont of
the parasites under different troatmonts at the thyree
™ oomdinations are furnished in Pable 2-a. The
rooult: of the analyesis of warionce nre given in
Table 2«b and the mean wvalues of tho duration of deovo~
lopment under the treninent ocombimations are presonted
in Table 20, 2«4 ond 2~8, These ore illusirnted in
Pig. 24, 28 and 20.

Influence of hoot larval density (A)

The host larval denadty hod signifiomnt influence
on the ducation of devolopaemt of the pornsites at all
the three TH combinations. It wnas odserved that the
shortont duration of Jevelopment was reovecled by the
8, levol (3 hoot larvne per feomnle porasite) at the ™,
ooniition, when only one hoat larvn was offered por
forx:le parcsite (a,), the duration of devolopnont woa
rolativoly longer. The adove trend in shortoning of the
duration of developmont with ingrease in host denoity
level was aleo detootod for the 83 lovel. Hetonlfe
and Besniere (1969) in Priohosr ama opp. Bad roported
that o high lovel of parasitism was rapidly attainod
under high host denuity levels due o shoxrtoning of the
life~ayolo,
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However, at the ﬂ’ conbinndion, t:0 shortest
duration of dovelopment was registered at low host
denaity lovol of one hoot larwe and this waa aimifi.
contly better thon the dwration for the a, lewnl
{2 hoot larvoe). The wariations in the duwmtien of
devolopoont at diffovent host larvnl donoity lovels
night be due ¢t the amount of food matorials that would
be provided by the lavwae. Thus shovtoning of the

at at high denasitios will de
possible dus to normol developmant under adequate
The shortoning of duration of devolopmont
aze%mmamxwwthmw to the
moiifiontion of the mutritional requiresents under
influanoe of high tamperature~low rolotive humiiity
levola,

Influsnoe of 1%% of hoat w {3) on durati.n
of dowolopmant of J. Lrevizon

At the TH, and TH, eombinations, tho durntion of
devoloponmt was not influsnoed by the host larval weizht (D).
Bt weisht of host larvae exerted sisnifiosnt influcmee
ot the T, conbimrtion. It wvao observod that the puranites

rgine from the lishter larvae (h‘) had o signifiountly
ghortor Quwration of dovelopuant. The muiritional astotus
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of lishter larvae will be relatively lowor and under
gach condition, the parasitic larvae misht be con-
niruinod o0 conplote the life eyele fuster aa an
adaptive nechoniga. The durution of devolopment of

the parasite ot the levels ’be, bz vere not algmifiowntly
difforont,

Influonoe of noz-rantio of the £ ponsite population
(C) on the durntion of awfsal.omtaa, brevioornis

At the T, ocombination tho chortost durction of
davoloymont won notlond vhon the sozx-vrotio of the
permt narasite population was kept at .0,(3 fermleas
1 malo) while at o, leval (t females 2 miles), duration
of developnant was the longoat. The oy lovol (1:2) has
indisated tho shortest quration of devolomont at the
T, combination. it the m5 combination the shortest
curmatlon of dovelopnmnt was recorded by the o, (~11)
and 0, (311) lovels and the oy level {112) has registered

the longest duration of developmont at fﬁi‘ and m3
conbin.tiona.

The diverpgent tronds 4in the duration of develop-
nent at different paront sex-rutic levels at various
M oonditions in probably 4due to the proportion of dinloid
and haploid ogee luid by payrnsite fomilos and due to
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inherent varictions in the apeod of dovalopnmnt of
both soren. This may ultimatoly bo reflooted by ecuning
variations in tho duration of dowelopmont of thoe

nornolte.

Overall oonaidorntions

The nnture of influsnse of the density and weisht
, §aphalonias and the gex-ratio
arcsite population of Bragon brevisornis
on the fecundity, progeny produstion ond the fomulow-nale
compocdltion of the Fy pavasite offuprings at 20°0-75¢ R,

of

3000-605 RH and 32°0-504 BE is found $0 be vurying in
most of the cames, obvicusly due $o0 the diffoercntinld
effoet of theoe ablotic oomponentsa on host sarnaite
intoraction.

The impliontions of the trond in fecundity,
progeny prodiaction, fomaleemale oomposition of the
rrogany and the number of fomale progeny as rogulated
by the demoity and weisht of host lorwoe ond the sex-ratio
of the parent norasite population und-r diverpe tensorature-
hunidity con:iticns hove boen discussed.

Among tho difforent host larval density lewvels
tanted, the donsity of two to three larvae ner fomecle
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paraaito 1s found to Be relatively moro oficotive
in attaining hiszher egeg production and imyroved progony
produotion.

The osiudlies conolusively proved that arong hoot
lorvene of the sone age, lighter lorwae wvare conalatontly
inforior to the heavier ones with regord ¢o the
feaundity, progeny poduction and member of femnle progony.

The deoirability of maintaining the paronial
pox~ratio lovels ot 211 and 331 (fomale: nnle) for onouring
inproved fecundity, progany mroduotion and higheor numboy
of fomole offsoprings at the differont T lovels io
drought out 4in the propomt atudies.

e idontlficution of temperaturo~-huni’ity lovels
oult ble for the renlisation ¢of the innate capueity for
nunoriesl inoronse as rovealed by the biolosienl attriduten
sugh ag par.alte fooundity, progeny pooduntlon and
Lonalo-nlo conposition of the F-’ progeny loadc o the
poaslibility of anmipulating the ambi-nt tomporaturc-
awnioddy oomditlong in inocectaries fur tho oguatononco of

lavopatorny culiares of J. Rpgylcopnig ot the maxirpm

9siblo lowola.



SUMMARY
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The fecundity, progeay production, femnle-malo
composition of the progeny and duration of development
of Beaaon hrevicornis Wesmael as influenced by the
density and éise (weight) of host larvae of Qoroyra
Sgohalonies dtainton and the sex-ratio of tho parent
paranite population were studied at tiwree tenperaturo-
hunmidity (7H) combinations vis., 28°C and 754 R (TH,),
30°C and 60% RH (mz) and 32°C and 507% Ri (m3).

PBOUNDITY OF J.

The host larval denaity, weisht of host larwe
and the sox-ratlo of the parent parcalte population vero
found to influence the fooundity of the paraalte at all
the T lovels., The meximum feoundity was registered
oonsistontly at all the three TH lovels and a hoat density
leovel of two larvae por female parasite.

The sexolusive use of light voight larvao (weirht
range 8 t0 10 mg) as hosts for the parzeito produced
signifioantly less munmber of ofge at all the throe tonpe-
rature~huni ity conilitions., At the m, and ma levels an
adnixture of hoavier and lighter larwas in equ:l proportions
mmanmhmuzmmmm‘mamu, one
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production vas maximum when the heavier host larvae
(woight wange 30 to 35 mg) were used.

The parontal gex~ratlio levols of 231 and 311
(femnleimale) charnotorised by the dominnnes of fomles
led to the produotion of higher o . number of egre
than under the sex-ratic levols of 11, 1312 aond 133,

PROGANY PRODICTION OF J. MREVICORNLS

The hoot larvael density, wveight of host larvae
and seox-ratio of parent parasite populaiion were found
to oxert significant influencc on the numder of progmy
of 3. hrevicornig. The mazimum progeny production at the
TH‘ (28°C and 7571 RH) ond ma (30°C and 605 W1) levels
was attained under o hoat density level of two lnrvne
per female poarasite. Howewer, at the mj lavel (3200
and 504 RH) the progeny production was maxirum at the
larv: 1l density lovel of three hosts ver fomnle narnsite,

With rogard to the weight of hoot larvae, it was
found that tho progeny produotion was hisher ot 2&!1 and
T, lovels when heavier larvae vere exposed for purasl-
tisation. Undor the m3 loewel, the heavier lorvae or an
adnixture of hoavier and lighter layvaoe, were found $o be
equzlly effcotive in the produstion of hichar number of
progonios,
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The suvoriority of the parmtal sex-ratio of
211 (femalesmale) in the produotion of highor nunber
of progeny was ostablished at the mz and ms lovale,
while the parental sex-ratio of 133 with o preponderance
of males was found to de distinotly inferior to the

othor levolso,

WUNDAR OF FOMALZ PROGENY OF J. |

Significant influsnoe of the host larval density
was detcoted only ot the m, and ma levela, At 30°C
and 60 RH (TH,), higher mumber of female rrogony was
produced at a host larval denaity level of two por female
parasite, while at 280 and 75% RH (m,) the fomule
progony production was highor at a hoot density lewvel of
one larvn per female porasite,

Relatively hecvier host larvae produced signifieantly
hiszher nmumber of fomnle offamvrings at the m? and m1.5
combinations.

The narantal sex-ratio level of 211 (fonnlotmole)
prodused maximum number of fomale progmy at all the $asted
temperaturo-huniiity combiactions, .

PolALo-MaLs COHPOLITION OF THB i" PROGZTY OF JB.;

- The influence of host larval denaity was gronounced

only at the Tﬂ3 lovel (32°0 and 509 RH) and under this
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oondition, a hoast denalty of two larvse per famle
parusite was found to be better with roference to the
production of a higher proportion of foemales among tho
offapringa,

The hizhost peroentage of fomales among the
progeny was regiatered a$ m,, in treataonto conmprising
heavior and lighSoxr larvae in equnl proportions, while
ot the m} level, the heavior host larvae recorded a
hizher proportion of females.

The sex-ratio of the parent parasite population
influenced the proportion of fomales in the F, progeny
and o ratio of 113 (fomaletmle) produced simnificantly
highor proportion of fonsles at the mg and 5?313 oombinatli na.

DUR'TION OF DIVILOPMII? OF B. BRIUICGRIIL:

The hoat larval denaity, weight o2 host larvee and
tho sex-ratlio of the paront parasite populution exarted
simifioant influence on the duration of development of
the paraslte ot various tomporsturo-hunmiiity conditions.

OVIRALL QURIIDIRAPIUNS

The nature of influenee of the deonasity and welght
of host larvae of forcyrs ¢
of the paresut parcaite population of Dragon brovigornis

3 and tho aex-ratio
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o8 the feoundity, mrogeny produotion and the femnlo-male
composition of the F, parsoito offoprings at 28°C - 75:% R,
3000«60% RH and %2°0-504 W 45 found to be varying in

most of the oases, obviously due to the differentinl effoot
of thene.obiotic compononts on host-paruesite internotion,

Among tho d4iffaront hoat larval density lowvals, the
donalty ef 4wo to thres larwae per female parcoite is
found to be rolatively more cffective in atisining highor
eg~ vruduation and improved progeny proiduciion.

Thoe astudies gonalusively prove. that amons host larvao
ef the asme age, lighter larvae were consintently inferior
to the heavinr onea in the realisation of fooundity and
progeny prodauction potontials and alao with refaronge to
the production of femle progeny.

The deairability of mainteining the parmiazl sex-ratio
lovels ut 231 aad 3:1 (femnleinale) fur omuuring consintonoy
in improved foounilty, better progomy production and highor
auwaber of fomnle offawrings at the dA4fioroant TH levels is
brought out 4in the present situdles,

The Teanlovilliy of munimilating the anblent
tomperature~huni L%y oniitlione for matntaining laborotory

cultures of g. usnis ot the maximun posaible levels

has been dliosoussed,

L op bk,
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APPENDIX - I

Pecundity of B. brevicornig at different temperature and humidity combinations
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ABSBTRACT

The fecundity, progeny produstion, female-male
composition of the progeny and durstion of development
of Bragol hravigomia Wessasl as influsnced by the
density and size (weight) of host larvas of Cargyxa
sashalonias Stainton and the sax-yatioc of the parent
parasite population wvere studied at threes temperature~
mmidity (T7H) combinations, vis., 26°C and 75% RH (TH,),
30% and 60% RS (TH,) and 32°%C wna 50% Ri (TH,).

The maximun fecundity of She parasite vas registered
consistently at all the thres TH levels at a host density
level of two larves per female® parasite. The exclusive
use of light veight larvas (weight range 8 to 10 mg) as
hosts produced significantly less mmber of eggs at the
m, mmauma,mnmmjumuurmw
vas saximum vhen the heavier host larves (weight range 30
to 35 mg) were used. ZIhe parental sex-ratio levels of
231 and 311 (femaleimale) led %o the produstion of higher
mmber of eggs than under the ratios of 131, 112 and 113,

The maximua progeny production in jJ. hrevigornis
.tthoﬁ,wdmzhnhmammmdcamn
density level of two larvas per female pDarasite. The progeny



production vas relativaly higher at the IH.' and ma
levels when heavier larvae vere exposed for parasitie
satiocn. The superiority of the parental sex-ratio of
211 (femaletnale) in the production of higher muader

of progeny was established at the ma and !33 eonditions.

Bignificant influenose of the host larvai density
an the feugle progeny production was detected at the
m, and ?32 lovels, Tne fsusle progeny production vwas
maxiioun &b a host larval densily level of two per feuale
parasite at tue JH, combination, widle tnis wvas found to
be the highest at a density level of one larva per fenale
parasite at the 'tli1 level. Relatively heavier hoet larvas
produced significantly higher muaber of female offsprings
at the TH, and m3 combinations. The parental sex-ratio
level of 2:1 (femaletmale) consistently produced maximum
mmber of femals progeny.

The influsnce of host larval density on the
proportion of females was pronounced only at the ma
level and a density level of two larvae per feuale parasite
vas found to be bebter wvith reference % the production
of & higher proportion of females. ZThe sex«ratio of the
parent parasite population influenced the proportion of
fexales in the F, progeny and a ratio of 133 (femeleiuale)



produced highsr proportion aof femzales nt the mz
and 1'83 ooshinations,.

The host larvel density, weight of host larvas
and the cex~ratio of the .arent parasite population
exertzd simificant influernce on the duration of deve~

lopmert of Z. QISWICQKILL.

Ihe feasidility of manipulating the smbient
taperature-humidity conditions for maintaining ladoratory
cultures of J. bhravigornia at the naximum possible levels
has been discussed,
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