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!he 'b1Qok hea4etI oatorpUl.r.tr iai!lMtH 
a!!ala HonJ,ok (Jiep14op .... ~ot14ao) 18 flo -3or 

pest .f OOOOJat .ia 1B4la OOC~ aoro ~ along 

the weet MIl lla.a~~. 3pora41o ou.tbratlka 

0'1 tIlo pon OCIOQieO ¢tRiaS 1ft. 4z7 -.tba hom Jon~ 

to _ 1n ~lO We.t .out a4 tl:oa AprU to Juno 10 tho 

iJMtil-OOtlat. In~." Jest 10 w14817 diailrlbutel 

th:ro~t the ooaa-al 1te1t aD4 1D pockots ~ lAkes 

a.~ lagoou. 

~ "114' Veet-oou1l. tile po~4at1on of 

1- .. &.Dell 18 tOtrD4 to .... ~ ~ Uoutb-\l'eet 

moatJOOIl per10cl fttoa ,-. to A:ag\lot. thoro 10 II ~ 

eel-iva J.noroa.so 111 poot poJNl,Qtton efta nbo.1iOllOftt of the 

SOut;~08t mo.ntIOOA ... the peak poPQl.o.t.loa l!'lYels azoe 

atta.1ned 1D tho maa_ aea8On. The blaok hen.ded oater

pl11=. jj. _1 .a ~ a no opoot:r!ull of Dtl.turnl. 

eneaiea nnd tho pa'ltuo1tee ... ro1a.t1'Y01:r .oro ~J.llt. 

aJlOD(;;t the ko7 b1otl0 ~_. Por1odlo inoou1a.tiY" 

n).e:::UlOO of au.1tabl.. paat'<l81 .... after oeaoa"ton of tho 

SOuth-~et)t mo.ntIOOA 18 oonal4_04 to be n4Gq'>lO.t8 J.n ad.n

'tal.n:1na the peot popuL.'ltlO1UJ 'below tho eoonom1o 

~ld. 
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Z'oloosotl .. DOt o~ie4 out _ So rolr~ basiC). Strf'4)Z'G' 

pest oatbreo.ka _e to be laeollCht UDder OOl\treol by tho 

appl.14a'.t.on o~ n au.1ta1>1e OOt'ttaot toxtonnt. h&quont 

o.ppl.lol,\ti..tm of 1n.eeotlo14ee lD COCODut plnnta1:1ono w1U 

locd to peat ~e~ •• 110 prGgposl" e11m1na:tlon 

of tb..e paJ!'P.alteo .lob t_ .. _"or ooaponont of the 

Dn~Jrnl. ent1ll\Y ooapln aetIOO1ate4 nth the post in ~. 

It la, therotora. .e.t1a1 tbat tho 1na~ticldoJ. 1Ji.ppU

cations are to be toUowe4 " pa;r:aalte re100SGe with a 

View to oom;ponnatG ~_ .. popq1attona that are ol1a1no.ted 

du.o to 1nsec'tici4al appl.loaUoa. 

tho ~!lt _tuzr.kl enem1ea of i- IgrwPl 

whi(}h ~ -.as m-J.lt1pl.le. aa4 "l"sEM! a.g~d.,Mt tho peat 

1n X~ oze the ~...r:1.8itee IEMD sv1samiA ',1.".,.01 aad 

liii'OAtim.&J.. I.UP*'DD J'ord.... !he pu..pa1. par:.l-Si to 

... 2:mJrJ9D lAoka tol~ .. hJ.Gh '81'IlPOr:Z1.'tu.ro oo-wH. tlona 

er~rlGnoe4 1n t..'le GUIDer DiOIltU and these p:U:l:UJltos aro. 

theref' •• , not, quite p~a1JJC t~ 1Docu.ln.tin or i.nu.n4ati.ve 

Nloase9 4ur1ag the hot ~J1. J. 8 •• 128'&1 18 r t)lutlvt.lly 

tol$rMt to h.t..gb "EHII&)01"'.:1 t .. oon411;1ou in the S~ 

~th8f but a. major hmv110ap Of thla parcwi te 18 tile p:t'O

duotloa of ~ 4om1Mte4 __ the ru1oa. !he laoornt0r7 
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.... of ttd.s ~te ~'- ",d.D4loa Rb8tMti~ 

dUO to ~9.1" 4oaIDnDOCt e't ..... 8IIOQS the 

o~f,,~1nga. !h1e 18 a aj .. ob~ to 1Jhe a.4ovt;lon 

ot 1nun4o.t1n r't1100e9 teoIm.1ques 1.mr01Ying j.~. 

In Often: to IN.U4 lIP aDI .w.ta1a larp _toea 01 

1. 'IIalCI.saarna.. 10. the t.aeeo:..,.. a _UstQC~ry 1wo1 

ot pro~ proU'tlOUon coulo .. t wlth 8U1-'ble ~.t\tlo 

love.lc 1n tho 3",,100GGdJ.ng genere:tlou w1U have to " 

~ Mtl t\no.n~ (19") reporw(! tha' 

1. .mlR'A&l prodUO03 g:roate PftO¥;Ult(~e of' -.108 1ft 

tho hot $Oa80nG. B..a.mflOb.t~ lAo .11 11-, (1941J) ha4 also 

recorded the cio~e of aa1ee ia ttlo labor'..ltory 

oultureo of j. :SSai9VIV aDd ~.1;od that th1e might 

be 4u to 1Ib.~ 4atoo"!.... ten1luaUoa at pairing oau.ootl 

~ a4Teao olJ.ltato a:a4 mttrl1110Ml facto". 'ftlat aho" 

ox;.tO~ to h18h tompera~ oon41"10Afl br1ngo about 

001\$Uarnble Ynr1atlou 1ft .. Mx-rntlo of the ott8prillgn 

of PrJ\U'"'mll ~ ( .... ) (B1maop'tera I aoJ.opb1dae) 

haJJ been reported by 1i 1l.ke8 ('959 u.D4 1 ")6, ) • 

Jtathev and lfo.l.J: (1m) = A~ and Ratho" 

(1918) hrtf'o inUloated t~t the "~Uo of 'the parent 

ptl.1fMi tG popu1a14ona #.lIft4 the bon 1art'al. 4ona1 t,. are 
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nlatlftll' 80ft ~, sa .. oa~'Uo ~.1on 
of ~. Kmocaall- \!\. t .... k1.noe of hOot aieo 0.0 B 

aoz-n.Uo ~ogulat1Dc ___ i_ in panJJlt10 i~ptora 

hue be-. 1Dclloa'le4 'b7 a r. webre (Ilaucm. t 9". 
Flancl-. 1939, Ul1.ydt, t94' and 1945) • • 

In order to expl.oft tbe toaelbUlty or amipu

lat1rl6 tho H%-ratl0 eac1 p~ production. 1n kborzj,tol.'7 

cul.turea of I- 'F9!'emllb iatOftlQt1oa Oft tho prcoiae 

1nt1~ 0'1 dUfmrant 1G9'Gla fd boat W;'9'nJ. 4enal_, 

volgltt of hoat ~ QD4 ac-eaUo 0'1 the pu.rent 

ptu:uito popUlJ.lt1oJl a.t dittetmt tapertltu.re-hua1d1t7 

oolab1u:t1oa 1s oOWJldced ... be vltn.l. ~lO praGOD' 

stu,diee were o..~od out .. aoet the n'bo'rc doolder.:ttua. 
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I'M. Jau!1fImla We.-aeJ. 10 an laportant 

o.,..t of the naWJ!al --.v ~ aesoo1atec1 w:l.th 
• 

the b1aofc head .. onkl'ptl1a IlraJataMI , .. WH 
Meyr10k in Eertlla. 

\lherlal1 (19?9) .. Ie_ out the b1010l!3 of th1a 

pa3!aal to UDder Oo1mba~e 00D41 "lou. 1'ho fomalo lm.8pe 

ore 7e1lovl8h-l1roWD. wi th ~_ 4orsnl. bnD4a OIl tho 

abclOaaa aDd v11;b. ta1rly lODB OY1po81~. Mnloa are 

relativoly om..~or o.nd 4U81d.8J!'. '!he 'WU.I1PS m.~te on the 

4a7 of O1!lergenco tuad 0I!tf; l8I'iDB ~Ga the nat dny. 

lJDI1er confiDealat, tho wasp tzeel¥ cv1poaite on aweral 

opeo1es ot noctuld tUd pyral14 oaterplllars. The f"Jmalg 

l.t:l;J'8 8 to t 2 GG,1!.8 on tbe venwnl surtaoe of eueh lJ;;.r'ftI., 

tho moan tootmd1ty bolDg 200 pe toslo. ~he 1n.o'.1batlon 

ter104 18 26 to ,6 houn aa4 the la:t.vu o.nd pupal 

per104a (lJ."e , to 4 4a¥8 a:n4 2 to 4 4qs respooti9'el.y. 

fbe l1to-GY'ole 10 a.bout 1 to 9 4a;va. 

,i. BV1qg:rpla wu t1r., reoordecl 1n the south 

Ma1abar and a.reaa azound Ooobia as 8ft important Ptlm81te 

01\ M9:OUtJw glEWpi.\ (V81'lJm.taaub'DeA. t932). !h.le 

parae! te wno later 1ntroduoe4 to ltorth f.1alabar Q..'\d 
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GoJabatoro arOa8, bat ~n1lGe1 to koop dOlJft Ji. ISW~ 
lX)pUL'1t1oM 1n tho_ rtJCl.oa'1, perhaps (lu() to the 

preoence of al temaUTo. hosto (L"\D.QOhandr"..l lir'lO .u Air. 
1943). ~e nltaruate bon .. of 'fa) 1)Pzc:.:J1to 1a InlU ...... 

L."\clllde £lQ,9W &&W!'I ~ U111 :\aWG atliwiSull 
a-NLAP~ 

tloo:.'O (?'..:f'ialmurf1l.Lrihy. 1944). It nloo uttacko the UlJ."TnO 

of w,trMb9.4a Sf9£tti.llQ 1Iep.. iPbqgjiw Itl~tQllcg ',; •• 

1~ JAgtlrl.p.nA Dola.. Axals. WWi2ldM ;!oyr. and 

§ol=e'S} 9;9~1q9 Lod., (Jhorian and t!arg~_'1(lhu. 19.1.2). 

to prod,.4QO otfopr1l1G3 dorn.:J.nat04 bY' m~('}s. ..,) .. it~] o!"te';'Q 

the In.oor.'. tor!" o'boot: of Ute pmmoi to ~~tloi vol;;l 

iiiork carr'1od oat on .0 fnotora i!ti.'luixlel~~\~ the 

rCli-r'.lla1i1on of tho GeJ:-r~lt10 aDd pmgon.y ;f.Cod'J.ction in 

pDzn .. '}itio Nyoonopt;eru in gonf.~ 0D1 Ji. tamtwoWa In 

":'Ka+tiOt~ io br.lafly rovteve4 hero. 

I 

i':.O 1.!1 r.IOot n:ncloa of pnr-:.a1tl0 H.1monoptm~;... 

_ twm92WQ oxhihl ts the phonomonon of ~~lenotok,'!, 

chnro.oto:t!'laecl trJ tho pt"OdUotlO1l of temol.oo from tortil~~oed 

diplo1d olfg8 ::1n4 of nnlos fIltoJa untort111ood haploid rJ(':f~. 



~SpUchI. 

8peloh_ (t9~) o~ tMt the oooaalo:n.:~ 

uniparontnl. ~~ of ... l£,l!g\S ~ orlt,:1Dat04 

troa patches of ~i4 UOQUO 1D. a noJ:lDn.l d.iploid 

Whitin8 (1945) nat04 that rJO% 4Gt~t10ll 

1ft _. 10 rO(3Ul.at04 'b7 a aer10s of r.ulUple a.Uoles 

o~ which n1Jle htlvn thu tar b'*l 1c1ent1f'lOd. ~e 

1'0Dll.es oonf"o_ to the m/z-. -.I.. zo/Z.d aneUo 

geneUo oont~ti.oa au. U780tea of tho za, xb, xc 

~ .. ll1f3 d1p1oid horIoQ'gote ~ tho ~o mlm. 

x:b/a 81;0 •• trW. be malea. 

Oenstlo ~r.aaat o~ oes-r~tlOB of 80_ 

:piu-ao1t1o inaeo'fm .. o~"'M b3' WU1:ea (1941) aDd 

;Jia'Iotldo (t 941). \;lUkes (t 941) abo'- t.':n t in 'the onso 

ot ~\DWI (tiL!&JdIUNI ( .... )(B;vmenoptora:!N.lophUao), 

n continuoua 4eorea.1"Je 1ft the .. bar of Bteril. SIal." 

from '5 to 2 per 09l1t waa 'b1:ought about 'bJ' seloctlYO 

bJ:oeding. It was ahowa tbat oontJ.nuad inbreed ing in tho 

laborntory atook vuo aotual11' reepons1bl.o tor the 

p~ee of Ulllc o'tGrUl'Y which rcliml tod in the pro

Greso!" rcduot1ml ~ t~ 'P'I»881l7 1n maooos81w 

general.ions. 
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at_ODIe (t941) 101lIl4 the" in lia .. 
IQG.099R1Qf (Lub). a IIIGbe penen~l3G of famo.lea 

was olnn1ned b7 .... U, .. tar. IIBl.es a:a4 tm:nlee 

ae1eotec1 tr_ h1sb ........ t1o haUloD an4 he fJucgoote4 

tbnt the a8x......tJ!at10 1ft tb.1e caoe 10 genet1oal.l7 

detoasL"lac1. 

!he nboenoe of traittul tertU1aatlon of ~_ 

nt pa.1r1nr;, PODId.bl3' BO a Haul t of tbo deteot!." 

ol1mtlo or _=1'1ooal taoton boa be_ J,aplloaW 

as 0. tnc~r tOI' anlfJ 4om1Dtmoe iA" SI!a.99a3.1 
(Bna:'!OhtlnUrn aao .IS.£iW.. t 940). 

l\Ooor41D« to 1fh1w (t95.), arrh<lmOtoky 18 B 

aoth04 of sox 4e~tt.oa as wU 00 a. form of repm

auction, tho ~uenC1' ot oocurranoe of nl.::40G 1n the 

popu.l..3Uon be1rlg detorJ:l1.ne4 on the betJ1a of the troqaenc7 

ot pro,:uotlon of ur'derti1.1ae4 .... 

In the ~eDOtokou paae1 tin wnsp .... 1 .. 
(3"'11"_, tl Nx,,,,r;;;;.tio ooatzo11t.ng ta.otor ot scoti0 

orig1n was reported by W iJ.lc;&a (t 964) • fhie t::l.Ct~ 1a 

tift 1181:to4 UDl Un,\"l.amitte4 'by talale8 to thou E1e 

Prog~f it; effeot on. HX-raUo boi.n.'!t conn~: Jlt c~ not 

intluencocl by tho te:~le v_ct. 



LoG and WUJcee (t9&5) detootad five (tittercDt 

~,:,oo of opoDla." in .a.tlla'lNI ~1JlfDJD!&Q zett. 

(u,aonoptc1!'o.. aulophWae) on the b!lBi3 of lont;1b and 

the pnttorn of .iJ1m111t1g of \he 11.01103.l coll in the 

of (lo:z-tr::l o.r !luist:lm.l t:TPes :;md this d1morph1aa in 

the ;Jpo;T.t"to~l ~ de~ vl»thor tortl11,.Uon 

II 

AoaorU1n.i ~ ;fJQ1t (1941), "',. hoot 10 oft .. 

!l.blo" illpr(tso 11m mBJ:k """ the ~.ito1d that 

o:I::rteantloal.ly d08~. 1t end 111\7 bequeath to 1b 

l1o.r)'o1 t~ !ltriJd.zJG ~ ot moe-pbo1or;1oo.l t phys1ol.o(:1aa.1 

0.tld behO¥'1ouriatic oh:lr.:~ton. 

li::r.rtl7t:.ft1ZL und Ohtludhv1 (t 955) rOPRtod the t 

tho soz-ratio of i~{RQ_ "' .. (Clam.) (1~'1DOPtora. 

ar.-r.\OOnidae) ~~1.o;, oooo~l1l1« to the hoot ~;d rftO~ Ute 

~llll to raart)d ~)n wi. \A RtAti&**" 26.S,~ woro ton;J.ea. 

llhile am.)ll6 t~l':')OO :;:'\'}n~od OD glllE 13.r'rJ.(J only 6.~ 

waro tert1.lon. It ';f.lO ~')ug :oot04 that the OVi1'Ooitor 

ono.bL~ t..ltcl para.tti to to rooop18O the hoo t and the at1mull 

VnIa reoo1vod t.n:nuonoo tho ftm.ot1oJJ.1r&g ot tho s~theoat 

uhioh in 1:urB oon:tmola l'or'tUi_t1on a..totd sex of tho 
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&"!.rt~ ... 8a'Ilba ho (1955) oboor'V>,a t'-:n,i; 

when .ir~a 49ktall'. AIllbmea4 \ma rm'Wod un ;,'wtw.§,m 
am&tJr1W;l, Qo£!RD "Phil.,,, Qld i;*"i'49~~ifi. i»DlaJa, 
the propor'tlon of ta.;J.ea produoud. UomODt;; th.e llro(~C!ly 

wore 55. 74 W'Jd. 44 pa;: o.;n' napoc-t1vcl.y-. ~:!';D ;1ize of 

the hoot had 11tt10 relat10n to tho 3t1:l;-l~td;10 ot tho 

~alw a.nd the b.1[::;lUJ!' inJldon<x, of ::r ,leD in :;oae h.oat:) 

WBa attr1butod m ~ to a lack of oxtm:nal at1mulat1oll 

0:£ tbG apozantheon. 1a tho W1poai t1ng forme due to h.ost 

u.nau1 tn bill",. • 

Houao a,,~ ttlrlov (19Gt) 9t-~10) tho i"'ln'.;~m:tce 

of dificront cl ~.et:": o~ 0. ~ aR1& ~£;&.Rta (Po11.) 

(M,t'~~l Sarco.,h~~) on .e 4eYel.oiDcnt of n PCd"n.

o1t-nid, :'·ahf~2\i ~&Pt~ <say.) (H,j"UOnortera:!b:"ncof"J.dae). 

0.5 :;>-~ cant of do:trooo ou.uae4 grec~ hocrt; oort:":.t1ty 

l?'~ u.nouoot)tJ:1f"tll «:-Kl:~gflf:.oe of \he ;'f.:xr"~~s;ltelJ. 

1Au1s ('9(,1) ~.a thet 'When 111;) foonleu O't 

~1i:!bJ.:l brJQl.J·.1lirll ('ttl!.) (I~Ptom, Iohneuam-1Qt:ic) 

Unl'"O tod. O~ hO:.Jt la~ an4 poll. 1n S'.acroae soluidon .. 

~e.'ltect !'1um'b~ of OIY~O per t~6.le WWJ ohta ir~tlJ while 

femo.lGD ~.lp)l!i,.od liiith host l...~ a.1one d.?o'~'itod oaly 



11 

JCatlyar (t9ft) aWd1e4 tho para.s1t1oQtioD 1e' 

lne_IEnR; I'P'- ,,,,,,,,"-=1 ~1cllOi;r'~aJ..?t1dae) 

flD4 _ 4.S'.1 or ... and lol:'VaO of 0, .. 
atJd''l6mll2 roapeotlftlr. It wu t0u.n4 that i.- _.,JMJa 
~ on orushM .. .,.. II1n4 wlth 8 per OOli't Y'en0t 

VM more m.U. tklbl.e t. pa:n.a1to 4oYelopmeat. 

Dou:" (t9GO). na"*' flba' the bont of the 

p~.ol.14 ozena oon314emhl.e 1ntlumoo Oft the rate ¢)~ 

dfl'ftlopDtalt of the ~lto14 1D n ~_b1o meD.ne't". 

'*711e (1966) 1ftd:1oated. ilhat :tol¥l1oo of _II 
v.1id18ll11 (iinJ.k.) (~p~. ,lItf1romUdao) ~Wlll

tinins hOtlfJot1y pupae ' ••• ..,,\111 I...) t;aVo r1ao 

to n amollor pon_~ of teaale 'PO~ at h:S.gh 

Po.:artlo:i.t. - hoat mUo .... at 1o\1'8'r .ea due to tn11uro 

in tortU1aat1on u.nd ~ .. act:o t~. than Dal.e la.rYae 

die on tr~porpu:ra,oit18fJ4 hoa_. !b.o ad'l.llt t~OD 

fon11ae nlatiV'oly tewer G1Jt!lt at h1abpnr~l-91 t1.~().t 

r~ UOo 8inoo the,;; onooUllte nlatlYoq moro l)2!"Qv1eta17 

a~k84 boo'b8. on 1Ih,loh a .. ~ pW';}~Jl:;~ 1Br.~o ot 

forUllsed 6Im8 a:ee la14. tho nctuot1on 1n the pero,)ntage 

of tortiliood og;<. Uftd.e h18b paJ!'aOl~e. hoot ratio. 1s 

6l.8O duo to DlttaaJ. 1ntorf'ft'1i.mOe _ the femalo ~lte. 

'~dOb 1fth1b1ta tort11i8ntioa. 
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tfatbal (19'1') obeerY'" the. t the 

tGO'tmd1 ty of j. flIId..," WW!J a~~1flOtUltly lnf"luon;;:a4 

by :nutrition of 1_ ~-..." hoot .KS.'{AW Ilal!allPMi. 
~f) hoot ltll"VnO brod .. a .ala oontnin1n.c ~loot flour 

fortifiOd. w.. th ali:.i.me4 1dlJI poWder (:5% of tho bao1c 

diot) or on whoat ftc",. OU'1;,)}u):l \""1 t.h Zllna.1ne at 2 Qg 

l)-,9r ~ 'LlILS f,ytA"id to 1,r..--ae ;X.)::n.olte f'oo:md:!.ty_ 

V~u;tl.n:t:i.ono izl tho nutrit10a of ~. IQlt~ia did not 

o1f~li:f1tlllUtly uttoot tho 4uraUon of clwolopnmt 01 the 

Pf~o1to. i\ propoMtlr'anC» of r!klle8 'm8 toU1\4 ~ tho 

w.l~t pe....~ltoo roarod 011 ~ ~ Oft a t».l1a conta1n-

1nt~ 7ooot, b(meQlt~ntJ or ~ Id.1k pout.lor whilo ttl0 

£\o-~ 100 \10ft dom1nu,tf:Mi 111 pro~ r~lred out on 1: ;.1"Vt\Ct 

tJ::'Od on ll{\1ee t'l.ow~ d1ot. 

~ (tm) reported. tbat Vben Jt;tloobrtilOOn 

400Qg0, Q. lXlrus1 to ot Qb'll IIidtIHIl Gtd.nhoe, was ~ 

J.n tl1.o lalJ01~t~ tory on a ol.nt:le ftoti tlous hoat Qa;:9~.r~ 

laauaena.. 34.7 po.f· ccnt o£ tIM ~ dGYolo;JGd into 

a.U\uto and 65.46 llOX' 0_' o~ tho .. w<me ~:~ltH). us OOIIPtll"OC1 

with crt., l')or oent n.'l4 ,1.98 pe oe!lt 2ff3epcotlvo13 

obta.i:a04 h'om tho M1t:l~',:.l boat. ilovcwor. ttlGn ndd1tlonal. 

£004 1n tho form. of f"..v: thor larfto of ,a. Q2»hAlqaiAQ 

ttltl t had. !>een P\:~;~!JOd b-'J ... 81Ji1....... "ero '[li~V1aO\l, 

t?)O ru...-vivru 1':'t'ti.o x'l:1 the _.-8:&'10 wos.-e roatore4. It 

\laB thus conoluded ibat a oingle l.nrva r:4 i. a2Phit1alala 
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414 .t provide mlff!clont __ 11d.oa for f'ea:U." of 

~. 4Rgmp to ooaploto 'thoir ~ denlopnt'Jut. 

nepo~ til.a rea;Jl .. ts 01 !aborn. fJOrJ· :ltudletl, 

Dnvtd .it Jil. ( t 977) at..'l'ted that tbo para.ai to-hoet 

in~t1on lr3t·~,ttat1 .<JaG Wdi2B r"nd iJiWISIai MUtgl.lA 

wtUJ i..'lflu.onJod by 1'l1(~at1Qn of tlO8t 1:U!9'G.O ~r1or to 

~81too wero cU::ootl1' related to tho treq}'OO;J1' of lloot 

finding. nos", foodlflG ~ n4uJ.t f'an"ll.$ ~(;\sltO'8 

nurvt'9'Cl, _t ttle BduJ..t ma.lo paro.sl teet Ud ni)t tHd on 

tho hootn. !he long roproduot1Yo 11f'0, short ltto-<;yo1o 

aM rel1unee on hoot!) for adul.' tmd otfegriU6 nutrtt10a 

a..'loul4 rondor J. u\t1iQl q1.111:e NapoMift to mon1~)U).at1on 

01 hoet ~~il.abl11V. 

lbd;:.re..1£),l1 u.-'1d J8iln.mj (1m) oooervod th'1.t t..'lo 

Ot')%-~--ntl.o ot tho p~~:\9ito h1irM'l9hMW;ts.' Mlm1 ';md 

lta:cion (~optoro.. ,:}J.loph14ae) was b.1.::~l.1 !:!lflut:eoed 

b;! tho host !l:}Ociea ~~m w.pe6::trao1tta. In asBbte'U4 
1II','iII at tilO d.GiGity 1O'P~1 ot SO ~){;;'r'~iJi teD, tile matbor 
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1ft QEJUQ lub,l.,. oYon ~~t a 1f.rt"o1 o~ to 

pn.ra.o1tetJ i::1'11Ct1.t1Dg Jlk\lo praponder'''Dco. !he 1Dl. 

,propmdor..mo8 (!ou.ld be uttr.1 .. butod to tile d1ftermtlnl 

sort~lllt:r of DOXOB durint; 4.n1opm.ent. 

III 

n'1t1dera (19'5) ott.die4 the l'n.tluonoe of hoat::l 

on lU"OltODV ~>rol'U.c:t1on in t;&9ba6I as IRAsam.t .... 

~\Ocortl::Ulfl to h1n. '.rlt.l). lnO'rOBt'tU1C ho'lt dena1t100, tho 

nut.abor of P;;:~Of~l'ny T);,1' p~$1 W inO!!'osIJod unt11 n mx1lua 

~"D.S ro:lO~\od_ ~10 n.lm'bar of ~~ per paront becomoa 

ate). ble beyond Q otn80 ~heft the .-be:- of host:J in1.1.;h1n 

t?le sphore ot o.c1;101\ of tho pal."Qslte O%oeeio the total 

repro~1uct1YO potGnt1..'ll of the ~81ta. Under labor~toJ.T 

cot¥tl tiono. ,-rog'my })(C"'.u.e 4eo1"onsG4 lri t11 the 

L,or&l.oO 1n tho n.t.I:loor ot D&:' sitea beyond Q, otiticl 

lovol. !hi" 10 l)orbapa due to iIlo phODomoaOft ot Baper

poro.olt1Otl and the OOtlOOqucmUal. 1ntro.o!;eoi:tlo competItion. 

uu.,.ott (1951) reportod ittat ik:~I{!2:q Glq2_ 
tend04 'to dotlcn1 t n fixed !lUBber of oeeo (luring a part-cd 

lJb,:~aju (1952) ouewe4 that the mo.;cillNll 

tOO'~ty of ~WI'S9l.i .a1A",", l~uooooock 
(~ptora.. Joth:r11d.ae) WaD obta1:\u4,i1 th one ~ of 



15 

1JrIUra 1')R~twh.Uc 1n the (n~ of 

=12DR1~ ;,Mnb:51l':Q ;orriezoo (~ptero.t .:.i1llophidne) , 

tIle to:1'w.lit:/ <11d not ahou o.rt.Y ~() tdth inoreo.ee 

1..~ the hoot pa,pol. n~bor. 

ht~1t'Jrinh am UJ!IIIlQn (t 951) found tho. t thn 

deolino 1."l ~r} fiolil paro.D!t1aat1on of ~e';s of lalla 
I9AAllrHQ b7 I;:laglW,TJIih1 gz~»IlIA9DA mJii~"'i:ii :dl(>'Y 

Doutt (19'9) oonc1U4e4 hom obtJel"V'ntlou on 

a. o?colos ot 1UagDb£:+& i:ha" tl1e l'lUIlbez' of O~~8 ller 

tOODle pel' 4~ 'W.O de'P"':mden' on tho number:- of hoots 

aYn.:U.ablcu.p to 1lbo fourth. 4q. 2nereu.ft... hoot dana 1 V 

was DOt obaorve4 M 1n:11aeao1ftc eg'~pzothtOt1on 2mte. 

AO'lOM1nIJ to F1aD4_ (1902). the ~rop()nlon 

of' boat !ni1V1dUBl. v1dah atUNl.u.'ie tbe apormatheool. 

IJl,tmd ~oaaeo ao 'the clensl1;r 0'1 boot populntlon 

doc,;:oasoa. 

the to':.r~lo-; of ~ US&MllIII prod~ 0. ar.l,:.Uor 

n· ~~;_"'!u·""" , .... -li' 41' ...... ..,. .. ','1 " ....... "" .... :'lftU" ..... 0._ .... t ,..t ........ , , """""""1"" 
4. ~v·~.;;,ji..\fi;,,~tJ v .... '_"'.I.~~~ !:.M-"J":;"~ . .MIII .... t..4 ~~,." •. :;;-'O ...... ..-.".'.".; v. 
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a 
Jayar.ctnam (1963) established a hil#lly 

signifioant positive linear oorrelation between the 

weight of host pupa and the progeny production in 

f;ichospllus pupivora. 

!he p~geny produotion in Bracon brevicornis 

according to Seshagiri Rao !!!;"b. (1967), increased 

progressively with the number of hosts available but 

the p~geny production decreased in Petisierola 

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 luscidlfurax raptor 

(Hymenoptera: Pteromalldae) increased \,d th inorease in 

number of host puparia of ftqsca domestica Vicina 

(lJiptera: Muscidae) lihich were availab1e. 

Fusco and Hower (1974 ) indicated tha t reproduction 

of the arrhenotokous parasite Kicrogtonus aethlops (Nees) 

(Hymenoptera: Braconidae) produced the maximum number 

of progeny (average 25.8 per femaJ.e) when fifty hosts 

vTere made availab1e to each mated fenal.e. When ~,-
~, 

'" " _.hi!l&lA] were exposed to ~~ the progeny 

production declined aDd the percentage mortal.ity of the 

hosts increased substantially. The percentage of females 
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ID the p&'OlJOItI' .. blab. 1fbea hosta ~ oupp11e4 

4,1000nt1mJou.a1:v ... ... ... .. VG'O ofteJ:Od 

contiAUoWJl¥ • 

AooordinC to 8Ullbn llao .IS Al-, (1974). ao.n.a 
tom1!'l41_ ill 11:998 uksrtfll .. ob'ta1nod \tilQft two 

qaaulXlF- l.arm.e of ou weea 014 weJ:O o.:posgd to a 

a1ng1e pair of ~lt08. 

Yoo.rr.r::m JI1 .il., (t 975) toeted tho eficot 0:1 

4eMlt7 of insF IR9t:&A9 (G7Uabnl) (OolooptOJ.'a • 

~a.uonJ.4ae) on pcz-J.Gltj.aa 1»7 JallLtiHP\iI qYSJ9lWSl 
(lly1:lfJaOptore.l Ich01\UtlOnJ.4ae). It wao obse!."'9'eCl that 

host 4eno1~y hacl DO o~';D.1t'lllaat ~:\)ot on the flt.'Cportion 

of hoots i>·r.~;Jl tiooti. Boot mortality wa.o not attributable 

to DO~ par~:.n1'e .clavalo.-" IN.t this wc.a ;>on1 t1't'el7 

oozo.rol.D.te4 with parno1to density, ~stiJlg some t.a 

of 1113\U.7 lntll~ _ th. ~1". 

Lathoo£ .u .1&., (1977) atWl_ tho .ti':~ot ot 
~' 

daM1'" on hOtl"pc~o1te tnterao't1ons _tween illS 

w\W and 11Wl:,'lll89_ ... (1'hoIlOOn). l'htWe was no 

a1gn1tlo. ·nt nhtlonahip botveoa proport1on ~ hot::Jts 

pnrasltlsed o.n4 hoot deDS1t7. !'he :tr(}~Uel107 41stribution 

of tho pcu.-.loito·s ~ approztaated the :po1sfJOft distri

bution in oiB1lt:l tJ:a:ect per ... of the OfUMa. !hore was 
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a qu..'14ra tic relationship "tween number of BUlle 

p .. '1.raal tined hoat.." cmd ~1 t. donsl ty. llO\lwor t no 

D~1:t'1oCUlt corrala.tlon be'tiwean:u-oport1on9 of boots 

p:.Jmoltlned and hoot donslty WWJ dotooted. 

~h;l..YldurHur (1 m) oboervod that \1t'.ra:J i tl:m by 

2Ea1iUJ.W iQEc1iQ ~Jr.lor (Uymonoptora.. llrnoon1do.o) on tho 

n.ont ~Il:tc!19;Wqa 2RWgjl,!HA Cl.epldoptorn.: (~oloot11 tdo.e) 

linn h.i,ehor \men the number of ~\O ate po:.r oaoo \las 

lncl!l.JWlod. l1oiA'J'l'or. tho 1..'l3reaae 1n p:,~:dJi te 401'l31 ty 

tho footors reg;J.lnt1n6 tho pro~prodilotlon in I£QQ9D 

&£9:Q;tS?AA6Q. tho nucber of exposed QKg;t7Lu lo.!:VaG was 

ro1.o:t1voly mora 1mport~lJlt. !he lIUIlbor of hosttu.....~t',e 

Comoron nnd Rodforn (1978) rooorded that tho 

dO'rKllt100 of t>n Ity*tWoopternn paJUBite tslFP'9I nllRtl,$tiZ'::r.irii 

Dnlt3n.'1 o.n.d H900ag;L.ibaQ ,u=,raa&9 uere dotorm1ne.-l mn.L."lly 

o-y tho donoi ty of 0.'" ,1 lab 1e hoot, imSl&Q ~ (Iohb£Ud) 

(Dipt(lt"u: ..Jo~·!"d(n~t,!1dao). 
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Uar~podola:r .IS .Il., (t978) stlldlod tho 

OV1pOfJ1t1onal rear<lnsoo of A'ph:£tJif. 119)eean;lll\le, 

U;tmanojitoral Ap.hel1.."lJ.do.e) to !."lOI~eQ.a1tu; do 't'L'l i ty lavelJJ 

of ito hoot, the Florida r04 scale ~t.JSRlMlWl 

ASHlWWI (1loJll(J'pto:r!'tU Dlru3pldldae). AS the hoot derol tY' 

:UlO~:13noeu, tho number of Glj/;8 lo.14 by tho fooale 

p~:UJ1to <:u:w tnor.ea:'3Od. \)l.lt at a rat;·l.':'"Jod rntG.~10 

type 0'1 f'IJ .. "lotional. reaponae resulted in reducod 

parMlt.1aa at h1€:har hoot 4e"lolt1ell. 

OhOV'ft'··UV (11t,) tou.ad tint tlle erent ~tjority 

ot In:l1vldua.ls of figali reared on L'1rgt3 hosta wore 

fi)!:uun, \.,ff."!()roa.o tho:]o trom small h01tn 'W'Ore 71::edom1-

rlo..'Vl tl,y c:.J.o ~. 

iIoldauny 0%1:·: Ut11th (1932). u·tadyiar, the sex-ratio 

of tt.6y;1A Pl1bllc\K (.Pan9.) (BJmatlO~tor:\I llrnocm1dae) 

bred on hO;Jtn of d1tforont sizee L?l11;!u.tod i;!)at the 

qU{';;ntlty of av'..1.lablc· food do_mined b:/tho s1eo ot 

tho host pl~~ an ioportant rolo in detera1ning t~e sox 

The i.."ltluonoo ot boat eize on ;?ro:;~j pro':uctlon 

han bean 0 t :-lJ. 10 d ext $)':J 1 Yely 111 \'Jj191l9GrfBJl opp. 

Jalt (193·1) at·1.tod thu.t the aumbor of ocr:a laid by' 
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k&tbasfalQ 1ft n a1Dgle host ~ inOl"'fKU'Mtd td. tb. hoot 

nae, ool~ OM in §1!QWII 'ssqa1211A Olivior, two in 

yorq,aRr 922ili\RmAQ, two to tllftG 1n IliS£Ha ~Q,1J.p 
threo 110 tour 1ft 9A&lO ._iilJ.PW¥:9!lI . u"ld. oijjlt to ten 

1..-,. ia2-U9 ORQiq·:r$W ;01'. (Ket-oaltt. 1959; lh.-on1.0r0, 1965). 

:~OO(u .. "d1ne to (,,"latWGIl (19'9) :1nd FlJ.lnoers (t 1'9) , 

1..'1 p;::a.Asl tic l~"tJCnoptc!!·:~. ge:lernll3 lo.rc:o hootn favour 

the pro:1Uct1on of tatnlo !)Il,:!"as1to& \~11e tho Ot'.Ill.~or 

hoata tmd to prod:i,lOO au.oa. 

UUyett (t IJ4-', 1945) 0 boerved the. t tho nucber. of 

IEfJQ2D oa:';a ln1d on or near a Iflvan hoat 10 rcU1to,·: to 

the 0:1..00 of t.'1e hout at1d. 111timately to ito POt.~nt:t;l. ::uJ 

food. 

fuseo [~ i10ver ('973) studiod th.e aftoat of 

size, oox u.~d age of YttWF RAlS1M onthfi' pr.)(b.otlvl ty of 

D1qmg'ttiltl-\Q ii\llWlll 1.." the labomtory. Ao~rdillg to 

hiD, hoot Gizo had no B1e3111:f1c~:~llt ett(lCt on th.e IlOCUl 

l'luober of' proeony or ClOM peoanto.Bo of temnl.es~duce4 

nor pf:lrooi told. HovfJY(J.l!. hoot morto.llty 1mS s1{11ifle:.:mtly 

higher atlOn: tho onallar hosto. U06t 30'J: h~d DO affact 

on hoat sol.ootion by a. ;;,:;UiiA221 nor vaa a..~" \llff<~o:'~tla1 

tlurt~',U ~r otmEtJ:'V'od botveen m.'lle or taorua ~1oetz. 
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GurjUJlOYU. (1 ~)71) "ported tltat the nex-lxtt10 

of iigpSWii' QSQRtg£hWl (llyaenoptercu roh.notu':lOn1d~j,(J) 

:n }.}ug',n (t 95S') totmd t..r,a t tho c ~ os 01" .;\iWll~ll&a 

aa\GiE1Q (~Jroooon) omcr,-;e4 £'la1nly from m~o hoot pTlpuG 

sox-r;~tl0 of tho o.no:J'.d"utod paraoite i!WW!,&~QOD 

$lq'aflQ.<! ann. :r.lO aox-.~·u,t1o of the pn.~nsitn van .tn ~t'tvour 

of a .. loa in tho D.~lo ~on";l ':..b11o it eh1:ff;od 3il:~\i:?i;!nt13 

1...1'). f ~W;l1: of tOf.'llllco 1.."1. tho tomal.o han·" • 



22 

w,,11e (1962) 0 ..... ;84 that the Q8e of P1lP:l8 0'1 

'the bou.eetly IWWI 51 .... (t..) aftect t..'1e longO'W'lt7 

o.n4 teoundlV ot IIItI4I U ... ", that 104 on tbla 

-1:Dl7 due to V!~1atl ... 1ft .. nutrit1ou.l. at.~.;;twI of 

hoats of cU.tteront age.. At 24.'·0, both longevi.tJ' tm4 

teou.nd1 t7 of females were ,pea'eot when it ted on V.l;pne 

of less tbtul 4S hou.;ra Q8'$. 

Aooord1Dg to WyUe (196'). IIOZ1Iall1:o" of 

I- YJ.V&PIPt'&. WaD let18t an 70tJll(f heusen,- pupae but 

~ .With iaoreaal. bon Q&V. 

VI 

AooordlDg to ~ aad fNbba Bao (1955) 

8UP~n,git1Sl1 attecte4 the aez-rl.dd.o of "bit ps:osem. •• 
ot 1;91. swSJhl.M ~gh .. loot19'e el1mination of 

females dUo _ 1ntrn-speoltl0 OOIIpeU tlon. ,\8 tho 

p~~1 to la:t""'1'afJ i.noraue4 m. t!'Ireo 'tD th. trty, the 

proportion of tamleo dool1DG4 drnetioaUy troa 73.6 to 

9.8'.'. 
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lIo.ra,yun..'1n ODd Obaoko (1957) sta ted t.'7a t in 

i£a,Ql-Qf;;"~Sil aI". t110 00CUft0t\01J of a<J.porpoz~i ti_ in 

In.o;:)rnt<ry breading 100. to the produoUon of lll'O~ 

~;i th ~lQ.1rod vi tn.li ty f t&~1l1'ld1 V and lotlt':'<'Jv1 ty. 

IT.J. tor.'l1 (1:>58) oonol11dod thn t 1."1. the 0:::'00 of •• 

~imm¢~a. ottperp(;:rtloi ti!3t!l oau.8Od dooreo.oo of tho 

PeroontL180 of tot!nl0 ~0Jl7 and tocu..'1 :1ty bor~idoo tho 

J.m~m.mt of vttal1ty. 

Ollnolw (1%4) domnOtrfliJod that in iaCA2D CWgwae~ 

Guvorpc~.l~i t10n lor! to .:}. lowor proportion. of tm:1:::.1oa. 

He eon :lJde<i U\ut undO%' orovdod. ooDd1t1c:.na .. ::nny DClboro 

of both QQxon fn11G t{) ob'trdn au.t,:'101ont food and that 

tho f\D'l.l.03 ¥''Orc ~ltO core aerioUGly affeotod. 

:,':y11.9 (11G5) re"z1ort8d tbQ. t • .lve~:'--iGlraJ i ti!:Jm 

oro~to-d £004 S:lOr~3Q (1<"l4 thereby roJJCN r:r"u"'V'l.VtU {J.,"lQ. 

0100 of t:-w.ul t3 0'1 &lAQenH x1k&RtPp'p ron.:'.'od on put~'l.e ot 

P:WiQi _. ,iaqp·. 3u;,.mr !J;..~o,31 tt_ aloo :'~O,:l;-1O 00. the 

!>Qroo~tn.~ of foa1l.eo in the a4u.1t proean.:r. 

noinort ~l IU .. nc (t 97t) found thn t ilY:·2QD, W2"m 
j)r(~fat:rad femr.ll.o ~lrV"'J.Q of £).gala 1..?iSPWW'a\!1J"" (~Iulmer) 

(Lopld(rptoro.a .Pyro.l1.(lne) tor t).;':lZ'a.slt'.ont1'Jn. T"10 Cfa:-r::.1t10 



of ,a. blkds in tIYI "I ~t1oD ap~e4 to ~ 

~r1tb hoot. para.o1te donal. r:n,tlo. 

24 

Denson (197') oboern4 that j. i'rIl_. bo1nc 

~·1.r10'!l.') 1."'1 the .In.rVnl stt188. t.,'lo (lWQlonin(! 0«:8 aa1 

l.~~no vOtt! ::"ubjooted to 1n'baspoo1f1o OOttpot1 tion 

't1hl~ l()~da to c11:!'Oot Q.')rt.ul V. Reo vnriatloft and 

~t\t~:'lI!OI3 in OOJi-re. Uo. !ho oino of tI10 gu~i v:l ... ng prog8D7 

::~"'\d ~ oo;.':-r~t.t10 decroaeea M parasite dO!1fll t.v/hoat

,AAqg1iiA aQ:.;t9\IQ 1noroooGs. It is shown thn,t this ellODge 

13 en, ,~'fGd by ,J11'ferontiaJ. moZ'tallty \lh1:)h 00",0 DOre 

stronp.k l'lC'J.:lnot 1tw i·c!l:"&e. 

O~nt0r (1943) obaerre4 ~lt{l.t G:L"l.~O fortl1ined 

temnleo of jEHR9D mall&12l t1elded on D..."'l ,~V(J!·.go of 7.5 

oo~t ofr3prli.'~'\.!ltb 20 ri\.}Cft lanae mn1n,t iflafl o,t ;esop 

tor 72 bourse Bu.t tho 1n4iY1dlBl p,rodu.otivity was 

4ooroo.oed w.on batllhes of ;, to, t;, 30 eM 6~ l~e were 

1topt under the __ oondl tiona. 21118 cleoreasQ waG partly 

duo 1» oompotl~lon a~ the pornsl tt)8 UDd. becatlse t~,.y 

bo.d to Sl)Ond more t1me 1n searoh1.Dg tor unp;;r.:1nitioed noota. 

IIl:::.rm:"znju (1 t)52) found tha t 'Llte aa:d mum numbar! o~ 

fecundity WQB Ob'tt"llJlod wi. ODe poi:r: of .iQi." igiiak 

.D".WW and tho ~ tron4 .. alao noticod 11'1 the 

0380 of tt'M!12'I2~ a~li. 



8MJmla (1956) 0.0111484 .. t the feoi.U1dlty of 

Jl. 1II2rMemWl 4eclJ.M4 with SnO!!'OQM in tho deno1V 

o~ po,ma1te popal4tion. 

3tlbba b.o .u..al. (t914) nntod that mo.:d.mua 

fooun41 t7 lieS rtlOONe4 il'l J. IUIJIl.1.u when one ~ of 

pf~r:.l8i tee WeJ:e o:poood to two hoat cntol:pUl ,-lrG. 
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Hatilel1 tADl !l1U' (t911) "'ed tbo.t the proportion 

of tt"JlllQloe 1n tho prOlJ01\1 of I_ 1ta!3agoaY can be 

iap.J!OV'e4 to a g,rOtl.t extent 'Iv a43utt..ne tho SGII-rnUo 

of the pt:U:'OBt po.J!lao1te popu.latlon. 

Abl"ahta a.n4 Rathew (1918) obuat·yod t~1a t tho ftlDbor 

o:t a;;~o. 1n t.1:1e parental populaUoa of .I. EoYi'l9i\!1Y 

ait~u.f1aantly iufluenced h ~ production. the 

nlD~ of toonlQa 1n thepaJ:fnlta.l population 0%GJ!'t~ 

a1l,,1t1c.:aJrt 1.."lfiuonoe on 111. au-ratio of the off$p.ring. 

VIII 

'ihiting (192t) obaewed that tho 'lJ.nmntod totnloo 

01 ti9~~:REUR13 lUl'll9. sroduoe4 OOOQS1~::nf;"c.l t(D~eB. 

11!Uld ... (1946) reported that 1n __ 

aRVU"IIDI (ftymcopt<n:al llraOoa14ae) malA otfePJ:1nca 



predominated 'lIIhen .uti.pl.. matina oco~ed. lI.C~rding 

to him. the OOlt-l.";..l,tiOo are 4.temJ,nod_tr1neio.~l.l.7 

"7 1tle effect of the don .. " of m.posltlOll 011;08 _ 

dUfaJ."Oilt.i.el IIOJ!'tall1'(f ~ 4eYelopment. :p%"o-ov1poo1tioml 

po .1.od, ft08'Osl'9'0 mt1DlJ. the <U1toronoo 1n OY11'oo1 ti<m 

J:ooponeo bntoro a.nd at\ar _tinc, the raw of ovlpoai tlcm 

etc. ae -mtloo ore 4@wmt.n04 intr"1nDi.Oal.l.7 lrJ the 

numbor of 06{~ dOl'Onl tod at OM i.ftaoJ!'tlon of the OYipoal tor. 

t.ilo mD'btrr of 0Yar1o.n. t:!CFrG ~Y' tor 407,)081 t10n an4 the 

d1tforEmt1c~l 1n the 1.'Oly'embryoaJ.o _ndeo:!. 

~le fao:md1ty of ~t_ teartlee uno TO ilOed 

aooorcU..ng to Motltln rmd. Oourto18 (t 952) 1ft ~\ghcUmq,_ 

.a.KIla4d3F-

Uo.a:laoho:1r,· a •. "\d VinaOn (t 971) olwervml tha t ot1"':;1r1ngs 

b:om 1&D1att.,14 tom;~loa of9""l9Jrdli Pe.aa •. 2U:i!QmQ (Vier;);:)!:) 

(tIyraonoptorc.: Ic:m«'J'~n1dao) VftO all m;:!.1fl8 ~:;!l' f'lm.:llea 

m1t~t not be prodwod attar oOpu.l.[i.tion. ~18 oXk~o$Ve ot 

oldor fomtJ1E)s to m: :~o ~ for tenU1oat1ol1!r101ded oft'oprtne 

\l1th a gre.J.tar l~coatnge of ftllaalee. 

~ to ~:ju (t952), tun par OGl'lt 

sugar aol.utlon VBS tho betJt •• rag the 1"ood 1I0:t9l!1a1. trlecl 

tor improving the toorm411;J' of l.t.I&9£21& nglJlwlUA. 

Ol1d ~'P' •• 1&21;11,.-



~ (t 956) 1nd1,)atod that 1n IIi.j.QQg 

bE",,-v,iswm' a:?"x1rJwD tecuadl ty vas obt!.l1.ne4 t7hon th.e 

pn.rr"nl ti03 ~9re ted utt..'l OQCl':"oe. solution • 

.3u.bba a ... O .IS.al. ('974) reported t}\.~t OUO:L"OIM 

ton p~ cont tna to\.ml1 tao 1M the beat ~ng the 

~7 

ditt~ant dists triad to 1ncrOO80 fooan . .,J. ty ot j.l;IWWr. 

Martin r-Uld J'1n::lOU (1946) improved tho se%-~lt10 

of a-""G9PWtojg gat;(UYHW bJ 4eorooa~~ tho ~t 

l~h3.nd.rn aao d. .a.1. ( t 948) re~t~ tilo. t ~),en 

sota of ~)n1.rinr; adu.ltc of J. 8a,'rJ;sRmu vern plnoe4 in 

f!tlO':~1al a:,V7,OS md ko;.t e%poaod to l1rf'~ 1 t,.~t in. the 

OllOn, eqa..l Pl~ol')or"ions of bo"'~ S81:':8 of tmJe"}1l3' trore 

o bt '.:L'1Sd.. 

Aor}(u."din8 to Ilool.ooh_ a.n4 Tinoon (1 ;:)71 ), a 1?: 1 2 

(~ID) photQ7}or104 t,1l"O<1'[ .... "t$~ vlth t'h~ (!rGateflt 

p01."Oont;:~G of .teoa.leo 1n Oaapolot1lJ 1l8Z'41stinotu.. (Vlerook) 

(HyaenopirortU Io..~oW'lK)n:Ula..) • 

XI 

llo.nc (1922)0'000"04 that 0'f'1,oatt1oft 1..'1 IJA.'UK't99Jl 

Km29D1I wna .s.n..,'l1bJ. ":ed at '_per:.~t:u.!Ot'3 belou 1 ;·0. 
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l~G~"j ('"t) rflpt.t tllat both the:tU'1.o4 of 

d ... lopa~t. aa4 the dlrIa'lcm o:t t'l4ult l1te of ~ljgqoga 

Jlttbmuer~ !lff'lJotl~ ",. ~;1}, ,t <lr,$ • 

J!rqne ~qUtn'~ ("33) stud1od. tbe diU.~~)AUal 

of'teot. of fJ1".IV1ro~'nl. te ..... ul)t',)t\" M"tar. It VWI 

allowed t.'l.~~t 3t h~ ~~1r ..... b :parnu;Lt~! h..'Ml a 

r.\aoi40tt adWtn1k!p over 'latw hon. 1N:t at l.oVC' t~erntil:rt)!a 

t'lca _fJ no !)Otu.ti,.bUJ.ty of" the ~3.1:tl''! wQ::::."t:r..ld'~l thH 

ho.t. 

!~ca:a ('9") ~ on tbu :Wl'J.~:;l1Oe of' 

Wmpel:r:ri;~e M"l t'L1r htD1dlt"' 0Jl tbo ~ 4 .... el.op\IaItt 

of a. t:aaB. Obtlil:t"W'04 th~t ~ 4u'r:utlon of ift'ftl.opamd 

d .• p':m.detl clll0·n.y on tom~"?:~u:~ and 0I11:r Bl4trtl:r on 

'bua1Jit1. He no tnt the. t ~r 1110 ~1.nod. .1n:n'WQuoo 

of' op1.d.!tum tomparr.lturo anA hua141ty. a1l tbe ~ h."\~ 

out .im'.~~5J1OvU$l.y vh11e \1Dder otber condJ.t1ou "_ 

~. hn.tch~ 11.::o.t nn4 -=0 ba 1'\iUowet:} by ~"le ma3orl:t7. 

i'htl ~f:'oot of 1.ow hu.tWl1 t.1.08 t-.a !IO:!O til..tUl ~ t of h1stt 

1wel.a Un"'\ll the of't;)ot of l~_ VM raoro •. lr.k:od at low 

t~r:\t"'il.r'On tbrul f1,15 h.lIJh Oft". iii.ih~H.,~:\t\lre8 

produ004 m..~-tc.lity DO~ q1.dcltly thT~n lo'WOr lev'lls. 

3h.1!'l')L'\d r~:! ~ (t"') J!'epo:r:tad. Ulat "*'llf£tu tu.1!'e 

atf(,.. Ute ee:("'rn t10 O'f .1raJlt«±.... tMou{;b a.d"~_ 
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e~fGOta .,. the vtab1U", or tho Cl}9UIS" 'lh.~,j' htl1P 

not.tce4 -.lat a."le~oo:o of -.leG tlP~'.-c;."»:.",~ it, tho Prof.l6Q;'f 

¥~ (t 934) tou:at tlw.'i ~le r.c:'OilQrt.~.cn vf .13.&0 

tit'lO h1i~(1X' ;.t;'}d Cf!" l,.)u t;m~~c·\t:.1~ c:ld. thi; \;':}X: tvttr:1bt:1tod 

1L.~ (19'5) 140:1103," tha. t ~ of ~\\i\Qls}&& 

;f\-r.:m..\Ier1 Hann..'l.. (n~,t~. Ohalc1tl1dtlU) h~)14 {At 

t GOv pro luo(~ SOD;; utarUo au.o c,. the proportion 

:L\·\crca."1~ iYi.th tho ,:t~lt1orl .f O:;'t"tOt;,r.~o t.m1 the lamIas 

B1mU;\l."ly troot~ p:ro(i"r.1(tf)(i ~1nr;ly la;,,;'f.Jr ~.~t:J. 

I j"1In (t940) ~~e4 t!a" 110111 mt'.l.eo !U')ti t~'ll_ 

ot;~~ ~;l;;:tQ<iiWa ~nen. ~ liore h:jltl a.t 

3:.?"O d':.lr.1.nr: t..~ P"{lP"1J. t)'t,tl.C$ .. ~ n.ll toiJ.ll{!, to 00 stelle. 

,,~ and tMml.aaJll,ah (t 94t) !'J~,~ f;!le 1nt!.i.lOUOO 

of i;Ofil~)Itll;,':t':.u:e on tIlE'., ,.bll (stoll) r-..nd it. !l(lI!:.l81te 

"SA _., L:om,. Dud.~ nDd~. At low _lll:ilGr.J.1;<~. 

the P;,4"t1:'li to 4"'9101;>04 ~ rap1d17 1hI:m ttlO hoG t. lthlla 



Hour:N1 (1946) '0\184 ... , lIb_ 11.1&0 
DiURIM&1 'ill .... heU at teperrl~N ~. -leo to 

16-0 'fOIl ~1QS s;ae104a of tt.IIe. ~ .... a 

grndtn1 4 ..... SA ... peo~ ., ~oml._ in _. 

0eeg1uaa (1949) ......... tba, bap101d aal.oa 

in iilltn .... adllll'. A __ u weft aos:e V\Il~b1o 
to env1ro1D(llW ~U_. 

30 

!he au of the ~l'e cm4 oon_~:uSlt1.r .. 

aox-lta"s.. in 1I08t K~p~ 18 ~ n ~1lioa ~ 

~ etl"f1.rolaOD' (P1.rad.... t 942). l\ot~~ to h.Sa. tb8 

r~'b1e ~1a.ld.11_ 1tt H:v:-ntioo 1a 8lB.7 apoc1Ga fit 

p::.raoi t10 It7tltmOPt.~ ~ aa1Qn1 oond.i. ttoM H8'JJ. t8 

.fl.*Om .0 toot that 11'1 tile ~ 01 tho mated teaal.e, 

the au of any pa.tot10\1l..~ bdt?1d -.1 18 a _tonal efton. 

th1a ~ll{t n roopt)naG to GI'l'9'1l:oa&a$l1tul. st1nsL11 aoUQg 

t:h...~!t tbo a~l'!ll4thOOtll 82-. :be ooat'rol of 80X 18 

3Ocomplltlbod ~J tM t~ou1tt~ttyC r')~e of t~ ."...

theo.nJ. glAad to t1Ily~tal at1mtlUiorl<;)Oiate4 \lith the 

:;,>roOess of ov1pos1tiilft. C~ ~menttU~"'" 

and. h'Ull1l1 tid ~.{J,'ld O~~ opooles ot boat IIiIIiII 1U.1bl' 

the ct1mu.la:tion of the a~th_al claacl ~1thout &fte~ 

tho l'I.Ufaber of ~~fJ depor.d..104. 



Ael1n Qftd V _____ (190') o~ an 

a.oftlmmtivo effoot oa tIM _'a ~ ~ 4We1oP1lO8t 

Wi. tho riae of tet1l~:Wn il!oIl 200 0 to 40°0 1D 

V~l1~ 412_ (0m1l.) (~ptoro.. ~oon1do.e). 0-

paroAl1tC1 ot a.ut _*111* Ail 20-0, tho ~ peri04 

VBO oo.,letod on an C1V(J~ in 9.42 4,~ftJ. Z.'Hl d~l.op

t30fttnl "r.e:""'od 4e(tl~()aead .~f1c;:)Jl"US" u1tr'!. ~~=le ~'!'lBO tJt 

~tlO. At 20-0 aM 90.' 1m theft Vt.U:J a oomploto s.rreot 

ot dwelopaon' u tho ~ .~. WhUe at the 

~1Il0 t~)oruturo and at love h1lld.:~1t1oe. a araUer ~ 

o02lt::.fte IJu.patod am ~e4 as a4u1.tQ. 

tU.lkuo (196') rc!~ 'ho:~ 1:n. tlw arl!'llGftOtokouo 

1nseOi Mlla&a ti1J.~", Tnr1atlon 1n ~he ~-rat1o 

oo~04 ,"'.n unfcvourt~b1o ("~m!lOnt,l. O";J;hl! t1cma 

~iUod ~:!orl';'. dariDS 8ld Imood1o.1;(lli'" att .. mt:f..n.1. 

fep~~tJ aboVo neo 'l~ 't'JOB ...... 'b.r:lOn1o d~ptl(at, 

at;t)r.i1.1a$d Oth~I1.0 ftl.~tu .. 'ill. .. '.loa, trJ.t ltad tS);,1h 100e 

ottoot on tl'.Ql.las. li~ t1n(} ~ 0"~!1~1l only.d. t..'l1n tho 

norrrl.'l ~1'~' /~ -fu:;c {r;:rttt1llnl ad'.ll t c,t)t171 irJ ...",]. ~}U6h 

8{'}~-rt;.t10 of their. ;t:f:V~ ~Mn tr.t ntf'oot(ld. ~ 

mr)rtr\.Lt t:;; 1!.'On !l~·:)O'r'x:r_"'.s:1 ttan above autyf1w ~$ 



fhu pec(Jn~l.' of tomt.1.lee .. tJiGn,U1:)n.nt1J' roclu0e4 

~ OV1po;'}i tiotl 1Jn~' in~ or deL~1o(1 'by' lcr", 
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ri}ltl.: .. 1n hiIDi:1;ty 1n the __ cd at;.]." but Mt in tho 

0,,,00 ot ~GO.~oo. 

Rofk-rJ fU\41 Garltng (t m) statl1o(.! -the ilL."1.uanoe 

of 001'36 $xtornal tt\Qtors upon tho &ft'-~(:1 tic ot _ 

lJIM'9I ::ald tOtU'W th,:'!t ntim!~US t~l00 -;:>".:o,1u.ood 1%:.le 

1brtio14 .al ~ (1m) .~ tho 1n.fiuonoo 

of ~t;Ol."· t"WorfJ on tho dwelOpaeut of iI&mo.tu.re ot~.iJJ'ea of 

lk~.J.9il vl1 3"" n b:ttt1.OOtl14 llfC.:-'u1 te of' tho eot':_ boll 

'n"U iDblQilW Eii!¥li II Doh.... (~oc~:p'e~. 

OUrou1icmWae) ,\1/ a tIOrios of oou~t o.nd .. ~iabl. 



t~~. Refill 4~~ porlo40 wore 1D 

cloDo ~;t~Q.tlOllt wi til ~lou.jna bau~ on Go aevel.opmental 

nodal. by ~"'lV¢t otn.",", 1ihnt 1AU a41llt loncev1t7 

"0..1_ a.u4 ~ ~ (t976) nud1ed 

the .non of d,lfteront 1tWels of ,~~ nn4 hunitll ty 

on the blolofJ:l ~ thQ dO'felolQOnt of the po.rn..~ltea. 

(.&1"'<;£111 aaar.:a1W&l nat ~ HW2.a. they 

hnYO 0 'b..#Jel."'f"Od ~ t tho .L~;~tlon p('a~od tor etlGO of 

1- II.'DhtatWH w£\o INlt 1.."lfl~ by t~vor;), t"~ art4 

hu.m1"~lt1' v~':1e.ttOM, vhUc the ].tt~,.;;:;.l ,i;lOr:tod uaa h~ 



MATERIALS AND METHODS 
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tho m.acle\1;S oul-" fd _ lIE:D'1~1 We.ael 

J:eq~ te tbe .... eat iaftettaa"1oDD wen ob~'1.:L~04 

tJ:ca the Pafta1te Bne411aC la.~toJ:y o~ the Eera.1a 

De~nt ot .Ap1oul.tvo ., ~~. rriCllQl.' D1otr1ot. 

fhe ~1tea 't1ftO x-oo.re4 em wenv tift 4"l38 014 tou-rth 

iutaJ: ~ o~ Qaa,m ....... ,. Bta1n~n. mn1a~ 

o.t 28 .1 t .S-o. Stook cu1~ of ttw partl.D1to were 

IIIn1n.toJ..ned in _11 apoo1l8al ...... fd 0180 to x 2., om. 

fbo .'boa 'Wee ~ 1fII&ahe4 aa4 stezotl1aed 1ft hot cJ.J: 

09'0ll at SO·o to'll .. bee n.D4 an.. 0e011Dg, WJ:() otorod 

1ft .tcrU1ae4 4ea100aton. Aa aD4 when nquirod, the tube. 

vue ~_ 0U't f'J:oe tho 4ee1oOaton. !be perna! tea td. th 

a4equ.nte maber of tGallo .... 1Dimoduooc1 into the apeof.aoA 

tubes on4 OU to .. ~ ~ 0'1 x-equ1r04 Q8e vero 

"*' 1Dt.IoduOGd into theM tu.bee v1 ttl a ~l ht'd.r brwIh. 

A ~e or oquol. vol.umea of lloaGJ' nnd to per oent 81'llCOoo 

801atlon 1n water WQ8 uoe~l to" teM1ng the tldult ~it08. 

2bo m1.z1:uro va.a provided on 'ttl ta of ooeonut loa.tlet 01 

o1~e 6.0 em % 0.5 om in the fOB of fine dropl.ete 'by _llU 

of a OOOOllUt midrib »1"0 Of about to _ long wi th bl\lU~ 
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po1rl'od. on4s. !he leat.l.et Id.to wlth too4 cJ.roplote WZ'e 

J.af204l.1Oed lntio tho .pete __ tabeo tdUah ~ thea oloaocl 

with cottoa p1UCO. bcah hou7-g].UOON solution una 

pmyi.4ed i:8De41atel7 on abautlon of the ao1utloa ~evi.

oWJl.7 eupp1ie4. Abo~.a.t tiTo to au 4£\J8 af'tar oont~t 

of the ~l"'a oa4 hoe .. lazYae,1ibe tubee "... ole.~ 

__ r..,,,iDs the ~t1ee4 _ ~ a.....a. .... 

4004 pa,woa.1tea. !he atook ea1 __ ..... ma.1nta1n04 At 

20 % t.o an4 ", per ct.mt rola1t,j"YO lr..JD1d1 t;/. 

!b.c !\dult ~1t0S 0'1 .. ~~ gonorn.t1oa 

emel.~aod 1a 81gbt to ten ~ tVJ4 the oult1zo trmo OO:lt1nuoua17 

at'd.'11;n.L."ec1 1:0 en~ {W':.'; ilablU V of adequ:lto po v-1lA tlona 

tor tttptJr1Jsorl tal. purpoooa. 

Stock oul turoo of ~ UP"NttA.bQ;l ~lta.in.t. were 

oa1iabl.lshGl tHm ee~;a obtaine4 boa tho ~ite 3:!'O'&.~ing 

klborn,tor,] of JI/:J 1ttl) PtJ.r1:7 600. mD •• tlt llellll~)Q8. 

S. \1'00t Dit3trlot o~ the 2'a1dl lfa4<:. State. AdoqU3_ o~Jl.ttl.r$. 

ware lI6J.Zlto.1ned 1thro~tlt the .,.... of \.'le stiJrl1eo Sa. 

m:w.:ImD 3BirO of siao Hl.O _ % 12.5 om % 5.0 om using oruahod 

.. Jovo.r" (~~Q Para.) .. tho :rood med1Ul'!.l. /j.bou" 

,.,.~ 0.0. or freo.bl7 1a1d QQ£AlII ~ oontn.tnift6' about 

'500 06{'" WGrO tn1 t1alJ.y m1Xe4 nth 25 lJIO of 30wsr MB1 



aDC1 1;he &UWft we thea ~stOfte4 to cyl11'ldrloa1 

8laSD bottl.ea of aiM 26 = % ~t em. !he bott40f1 ... 

oloaecl with 1!P.l$lin cloth oa4 t16bU7 hold in pos1t1oa 

." nbbol! banda. J'ov to ~lYO ~8 In'_ tho jovar I'IOSl 

oon~ troehly emorgod galL?_ ~ wore ~ out 

of tho _t'Uos Bn4 thlo UQD au. With "0 po of CI'uahed 

3-- tort:ltlGd v1 th 50 (pIS of apll t 'b1aok __ 

(i7aa4J.9l'lQ IUD'II t..1m.). :tho 'jOWQl."· .III8fl1 a:n4 O}~mt 

Ir\tori..1l. M n1ao apUt bL'1.okl;rre \fe'.re o'lorUle94 at S08 0 

tor Oft.e hour 1n 0. hot o.1r 0'f'0l'1 before of'feriQG til .. u 

food tor. qugZll lanoo. ~. h!tlh ~tun e'krilJ.eatlon 

1ftU) oa:e'r1e4 Ollt to d$etro,y tl.'Q7 latent 1nf __ tlou of 

~ _ ot other o~Vlc peats. l'wtther rour1nfpJ "... 

Ot~104 OU~ in rootungulnr w..ua .. 3azoe. !he. __ ~ 

t!fta tht'lOG ou.l Wroa ware ooUoott:t4 4n.1l.y ana tile .. wae 

GOld!:'10: J..,.'"1 ovipoal tic%! aaoeo. rho ov1pool 'ion o~ 

oou1o~ of n oyl1:n4rloal. dAa ... of a1_ 19 _ z t2 *. 
'both *8 0'£ Uhioh 'tfG'O OpOQ. tho two ope. neta of .. 

~ taM vee al.oaoo v1~ aNita'bl.y a1_ pol....v-eeabea . 

vh10h W_t:t very t1&bt:b' he14 b7 N.bbe 1IaD4a. the..-the 

vere released. 1n814. the 0tl68 :ut4 the ... coll_ta4 1uU. 

r:l.asa 41ahoc of tbe aamo 41n.1\etor held _ the bottoa of .. 

oyl1n4r1cteJ. r,l.ue 1M.. •• ~ 4.,.81 U4 oa tho po17-

_boo vee 001100 ... '" 1IIm8bSas 111. a P&1IlUQI ...... 0'1 
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aiM 2.' _. the _... 41e tmd the .,-l1n4rioal 

cluB Wlte vee hd4 ..... r ..,. w1n41D6 Gdhoolft 

lkra4,p..ge aJ:01J.D4. !be O9'1poa11;1on 0Q8$ uas lee" protected. 

f»oII .... 17 opUers .,. eaoloaiDC 1t 1a an aa~t 

tI'1rG nat CW4C. 

tho 1!lf'1~ O't hoe" l.a1rfa1 4G1!lel1:1'. veight of 

the 'host laJ:'tae aU ee:z..eaUO of the ~t ~o1 te 

populat1oD on the ~ of ... 1alcl, 4entloll of 

4woJ.opaat, ~ ~~ aad tfDlle~ OGIJOolt1oa 

of .0 ", ~ at dUOt ___ ~~o-matdl • .-1»1-

MUcma ~ atu41e4 1D81cle JOl) ~to2nI. 1'h.e panel"

lade: aU U'on.~' oomlWl.."l"loM ..., totl w1 th hOJlQ7-

slUOOBO fliJttwft) aftd e:p0ee4 to ~k oond1tlou 

ob'ta1a1Dc 1no14e the 1noubetot:e. 

Ib.e teo~l1\"U.t7, 4ta:ntloa .f 4We1opmcnt. pro~ 

prodUotloa aDd t~e ..,..s.~ of tho ", Jr0601Q' 

'Weft aWd1e4. Q.O fo1lova.-

a) ,.,,,UDd1 tq' 

!be ~()Ound1 '7 'me rooon._ .. GI.'aldnlng the boat 

~ OIl nooeaoln do..ya at ... OOD.tlDoac}ftt, under "erGO
lI1oroaoope o:nd d1rootly (}ountu.g .0 ~ ailhering to the 
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tho d'W':'at1oD of clwo1o~t wao found out 'b:v 

ca.l.ou.l.a.t1Dc the "iabW • __ o~ tho I1\Dber of 4~ 

takGr1 by tbG ~:ltea ~ .. ttl .. on emerglng on mlOooeaivo 

~. 701'" t!'WJ. the ~_ ~ on ouoooo;}lve 4n7a 

were 1aolaWd. ldUe4 oM ... t~ oompoi:4t1oa 1Jl 

Hlatlon to the du.ratJ.oDO of 4tmJlolDlftt rMorded. 

~be totnl. ~ of -.1_ fln4 t,,,..,.J.~Q ';hieh QDf~ 

out troa ooah rep1 tea ta \1ClD ~OOO1'ded as t' lO 1! t p%."OgOlQ' 

produoUOll un40r titteout treatmont OOIIb1M.tiona. 

i.'he tsmo.l~. oeaposl 'lOB of the F 1 Pros., 
PfJOdllOed \&tl4er eaob ~taeat ooab1ntl1t1on \.:8.0 rooor4od _ 

POOUDr. the 4tlto. OIl tile pa1rQalte& or both eeros ~ 

on st1COOf!J81yo 4u3o. 

1'h8 1nfl.v.ont)c of boot ~ 4on:uty (A), _1gb.t 

of boo't .l.a.rV:", (B) :.l.'"ld B~~~'lo of tho po,ront Pft-zoolte 
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0Gap0r:d. t10a of ... ., t ~06GJQ' t ,,.. "...,1.84 in ill. 

pncteat aper:laeaU. .. 1on.1a at vh10h eaoh o£ til .. 

th% .. tuotor vas studS .. aft la41otlte4 below. 

Ptlotozt t - A ,- _ 41 ..... tal1tt 
Levels &0" t lloet laiI!"ra per tomalo po.roo1to 

01 .. 2 Iaoet ~ per fODll.e p.'lr~:n1te 

42 .. , boat ~. per tamale parasite 

Factor 2 - I ~ WtjSJ,p 1£ IIId 1I£mI 

~ '0" Lo--val weight 30 - " _ 

bt .. .kI.rrnl ~t s- to _ 
'2 .. 50 ,. oea' ot lart'o.e of tho .0 t:rPo ... 

50 pe oct .t lart'o.e of tho b1 type. 

'actor, - Q - islJ:'llit'I " .£11;1 l.1f.IIQIllo Rtla&i\iea 

1Awe1.o 00 .. 1.t (Poaalo • Hale) 

0t .. 21' ( .. ) 

0, .. ,.1 ( 
&; 

.. ) 

a, = t.2 ( .. ) 

04 .. 1., ( '* ) 

!hero woro !l.lto.:lOt.~,.. toJ:t,y ftft 1&%'oatJ3(lIlt ooab1-

_t1OM SJm)~v1ng thG tl~ -.s.. taotOJ18 and t'-u'tDe wee 



HP11oa'le4 thr1oe. the _oo.~" ~'lou are 

tum1ahe4 11'1 rable 5-t. !ho otn.t1at1etll 4"~ employo' 

was PM_rial O.R • .D. 

a. O%'Qez7~to vera OQ11{l.W a~ .. toUOv1.Dg 

teapern~ 1tY ocabbatiou wb.1ob l!'epreoontOd 

notlZ' optlaull CQftI11t1oM 1.e •• 28°U aD4 "" .lIt na4 the 

two ~31'hl.7 ~ ooDd1Uou v1a., 30-0 QD4 

6(,}.~ PJl 0114 32°0 ana 5OJ' mI. 

!he 4Uforont 1.eve1a of oouteat t.oapora1Nl'ea wen 

.unto.1noct in 01&0_10 3.0 • .0. i.acUtawa. \Ib.1le oODStcat 

~ of h\lll1(l1ty ve::e obto.lftfIC ta 4~\on (10 _ 

4~_) _ ~ oal.cNlate4 qta..1IlUt1u of ~.xre 

aa.tt.u:aw. potrulfrl.ua h:'f4::l.'Ox14. pdl.ete 4Uel.ve4 in 41n'Ul04 

water ~ to lllrton (t"t). 

00a014emb'.Gt a1se vavta'loIaa wee o-.orrO" at'JODg 

llIDm ~ of tbe ... np IJI.-p. !be L~ '"" 

ol.Dao1t1e4. aoaord1D6 to 'Cbeu 'WelGtat __ qu1ok1:fw~1Dg 

11.0 1Dd1~ ~ in pl\Ta1oG.l Wn...... l:'J __ to 

~ that the ~ do .. t ~11e eNt :t.Joa Wle pm, 

"7 VRe 'bkeft on ooarae ...., 1*'- oaJ!'4n of oi:""e " x 4 _ 







!he ~ of tile ea_ Oft ~eoun41_, ~ 

pzo4\1Ot1oa aad ~ of t'oaale ~ vae onzo:rlecl _t 

.. ut.,ng the ohi-oqu..rjft m.et.bot. ~ total TOr1."l.hl1J:Q-

111 the data. as ~OO b7 ~ ~ equal 

41stri.lNt:1oa 0'£ eotmtt, .. __ ~Uone4 1ftto 1rbe 

0cap0l1C. z-ookoai..: .. ......sau.. .. to l.eYola o~ •• 

too ... 0Il4 .. eu- iD: .. me1d..... !Ims 'the total ~ tfU 

o-.pa.ted b.r _Sl\3 up 1!-Af 't2• ~A:d' 1;."'0' ~AxO , 
1:..'" 1kO and. -R Az11«O. !be obi-aqun... tor the facton vere 

ue4. to .st the .u b;rpotU.ia of equd. 418trl~S. 

~ ___ 090r the 1ft'o1e. !be oh1-eq~ tor la'-uUOD8 

~ the he~t7 ........ 1eft1e of OM tt.otot-. 

~ eJnllP1e, 1!-i\.d -~ ... _t~:1t7 of 41~~-
1N.t1oa of oounta GOoo~ to ... 10'hl.s or A .... or the 

1eYEtlo of B. itee ttle .1·· ..... fa ...... t.ttatiOa ot 

A % • 8ft ~1 't1oae4 Saw..., A ... 1!-B ... ~Ad. 1Iee'" 

ob1~ .hr a _t .t 0 .......... Art. ~ ......... .. 
oMa.t.zt.e4 ... the '-limn ."if; ,.~- .2 .... a 1e .. 

aa .... uo __ of the ~ ..... 

... ~ or ~ .Qlmlque Which 18 AP1'U

ctablo 1D the oaae of ohaern.tlou followt..ac ~A ~ 
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1- .. aoi '-on ue4 .... ,Idae ..... ~Uo_ 

... t.a tho 1'0_ et ... __ __ aftcIr ~ ..... 

~ora\1sua ~ ........ 14 .. " " aolU8't'e4 in a\Mb. 

oaHG oa4 h~. oh1-acr'" tu't 1Ih1oh. ie a 41avl1N:Uoa

~ tENn has ..... a40pted,. iIowft'c, in 11M oaee of 

dtU!'a.t.t.oft o~ 4fJW'G1o __ ' .. 1UNG1 -1;bo4 0'1 ~ .~ 

ftr1.aueo .. __ wIop'W cd ••• ~" vue .,.14_t. 
Ibo Ge%-w1ae oo_to at the paraatMe wad_ 

41ft..,.' troo. ... t oouuaU_ h&Yo Me ~.,.. te 

the tollovillg aa~ ..,1oJ'_ the toohniquu outl.1nec1 

(a) !e.'lac • 1d&A1~. _ the d1ft~e 

be ... the 1wel.e of .. _b tae .. 111 the upr; •• " 

01' 11he 1_1.1_18 ooapoa1ti.oa of .... t eft~ ..,. 

-~ tile ntt.o ...... 11'-'. WI aagt .. ad. .. 

.. ~ the 4U't~ 110-.- .... aaa100 in ~ __ 

allP171D« the fo...:La 0, - G! . *etl .JI!,lT ... tile 
_I I .. , .1 •. 1 11. 

~ 820.'(:J: +:q 
.. ~~ 8 t - ., ~ 

(b) 'Z9 i'1tlac 'fl_ aasoO$.a'ttloa ___ • the _ia 1\lOtoft 

aa4 .. »-W'lae olasaUioat1oa .f ... 1', ~, tho ohJ. ..... 1Ia2:C 

ftlua wee ooapuW on the ..... o~ .. t..-la (~-atn,) 

OOft'eGpoDd:!..n(s to the loYe1a ADd .. aM Ila ~epr __ , .. 

OOZT •• pond1ng tot:;.ll. OO'ilAto 1a O6Oh OMO. 

... 



RESULTS 



!ho fOOLUl'Jlty. prol,lOD3 produ~tlon ~1 the 

tooula-rnnlo ccmpo:Jition ot ihe it progony of DEloiA 

Ba'leom.t.p ,iC,tml. 00 1DflueaoGd by mabor and ve1.t~t 

of hoot larvae ot )loG. IIRblJ,t~ 3tnlnton ond 

oex-rQtlo of tho ?~~nt populations of j~ ~;&;; 

\:loro ntJd10d a.t throe t8f1P.raturo-h\1f;d.;~1ty oomb'1nntlona 

wh,l.:h 1.-eprosantoo ftOf'--r opts.- oomU. t iono of 280 0 and 

75:J Ill! n:nd l1eor adverse condl tlO1l8 of 30° U and 60;?; rut 

and ,20 0 and 50.' rut. !he ofteo_ of 'W\e tlu:ee ~QO~o 

on tho dUl!'tlt1oD of dGYelopmoat Weft also ot'x.U.ed in tho 

1'ho following wee the It'J'f'91o at;,jh1;Jh tho 

effetet ot t.ho three tactoro were studied. 

Levels - 8.0 .:'.': t hoot 1~ \10:' 1'~lo purrmi te 

at Q .~ ho tJt leu,.. per tom,'l10 Th."lrrlS', to 

a.) - , host ~. par tama..l.o ?arafJ1to 
;~, 

lootQ£ ,.ia- ;·S~1il."i 9.1. .W\q, !ai' l~ .t.gl. 
Lavols - bo = In.rY:1 weight. 30-'5 lIB 

0t ::I ltu.""t:l ve~~:'. a-to I1tC 

b; Q hal! of the hoota of tho f bot ca taeol""J' 
and the other half of the 'b, ' type. 
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.PQAsu,..ls- _=:cal&t gt ~J}~~! m~~1p·l~sm L·a.-
I,t,....,e1a - Co a 11t (Feanle I Un.Ie) 

11 

. ". .. 2.t ( ft ) 

.) .') till ,., ( » ) 

0, a 1.2 ( .. ) 

°4 == 1., ( n ) 

b~{ tho ~)n.r;:;.o1tn f'mrllioo 1n tho d1ftoront tr,>:~t.;Jont 

combli1a tiOM u t the above ".porn tuzoe-hu...":!ld i ty 109'01 oro 

ta...-n:tJhttL. L~ oo~;;¥~m '3 of tablo t-a tmd th.o r:>,u data in 

A~"" ;\.Jt1d"Lx-I. ~H" tno'.:'.:.Jlty van too low (;;.')7) IJnder 'the 

_".r,~",~..,.t .... .....,...t .. 4 ...... ·'tton 4-1v~"'~ 0"'''' t ...... nt 1"'-) _n·l''''h'~ "'Ie" ~~-·U\-,qV", • .lj.'~;'. vv~..&,...,j..J.;f.\.':II,~.i,. ~ ..iJ:.lV\J ...... ~~.. ~ ",Ji.~w~",J . ~ .... -t..-"t,..." ~JV'''''{'f:''~.uo .... ~ ~ 
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1IhUe unr10r three boot la...-vo.e ~r f~e Pf'.l!n..1!1. t& 

tfh.loh 10 a. a1:t~, of heavier and 11chtor typoo an{l n 
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pre_tea in table t-o aDd. .... aft ~ph1~ 

4eplote4 1a Pic.tA. tll a:w1 to. A maxJ.-~ of 

6'.20 ~ _ oltta1nec1 __ two hoe" lD.rt'ne vee oftaed 

per teml.e par:'~31to ("t 1nol). !he oh1-ec!'JN:o 9nlUQ 

tor .. OOISPQri.OOft 'be' ... the 411'teont 1.,01.0 of the 

tuoton "" 81von 1n !a.'ble t-4. At the a, levol (two 

hono ~ tt8l1e parus1to) of host 40no1 ~.I. wbloh g3f'O 

_wd •• mabo of og~o, .e teound11Qt wws a1Cn1t1cnnt17 

higher tbtia tho .. roooztde4 o.t the 90
0 

1ov'o1 of 0ft0 hon 

~ pen: '-.18 ~a1. an4 at the aa leYOl of thne 

bout ~ pe tomale paz-rud.to, 'h 1I8QA footmdlt7 -vnl.u.ea 

'for .. two latter 0LlBG8 M1.Jt8 51." aD4 49.;0 H8peot1W1l'. 

~l«mt diUeronceo .",. J»t 4.tooted bo.... tho .0 

and fl.:? 1e9'el..rJ. 

i\UOJtS the lovol.a of 14\. ve1sbt of hout ~ (D). 

(tablet t-o) .. 1laZ1aa tGOUD411G- of 66.61 was rGGi.'eJ!'G4 

am the ho{lt ~e OOIJll,lr1eed of heo.v1or and l1&b1;or 

onoo in oqul. propol;ot1ons (b2). 1'h1a UG.O to11owo4 "" tho 

'0 llY't"el (hoat ~ with a v.isht of ,a-" -.r) with IIOaft 

50.98 o...11d the b, 1wel (hod 1Bnu.e i.11th (l wiSh' fd 

6-10 laC) w1th 1108 46.40. AU the tbI:_ 18'1010 of .. 

ve1Gbt of hoet ~ (D) ".. 81(p.'d.t1i;'~rlDt17 d.1t-teront. 

It riU be aeeD tW:.i. t the we16h' .f tho hoQt l.azTtJ.e OOD

ni4erably 1nt'l. ;,lanceo 'bhe .. pzroduoUon 1.n.l. 1I£stt&9sail 
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md t.~t tho Emld,_ ~ podu::1i1on 1e ~Jg1.tltore4 

whon wlntinly bean_ o.rad 11ghter ~o ot the 8&'JlG 

u.ge vel'O of~o--'od Ie:»: pnrH41 tlaat1on. 

Anon!! thQ 41fteont: lwol.a of the tJe;t-rat1oa ot 

the ;>ar(}1"!~ !JIIZ,'a81to population (a). the :rut10 of 2 

fer'lrues: I tVllo (0,) (!;'lllYo the mn:d..INm n\mbor of ~,. 

1 !"1:;d.o (0, ).ini! 1 t (!:''"Y;\.l {1, 1 .:lfl.l (I ( 0
0 

), 1:;!V1 !lOGn f' eC'J!lJ} 1. ty 

,"ero '~.4fJ n.n':' 31.4 :~"t):l~)ootl"'!1l,v. ',;rl~Jn tho sel'-mtl0 

:\;''1d 1 t(X'x~":"o: , f:1;t"W.OO (04) t thoro van a (1r'~()tio deolt."lo 

in ~-le nu.ohor o:;,~ O&:::~ ,1.;.:;1(1, thG) m011l V'.·i.~·~WG u . .'.lder thooe 

Z:10 :li'fJatl t(,,'>,.J .,?;.~di~y of tho i>j~a.ul t'3;J at ,~oJ and. 

G'".; ;~u li.rC fJ.rn la'i',Gd L'l tJ01\Jml\ 4 of ~blO t -a. Ztla ra.~ 

of .t\l:n~nd1 ty \i.it'llJ qlUt.l wl40 boiDg 14.00 \1.'*lder u.o bt 0, 

",=,oa tntm t OO~-:l;" t . ~;l:t ton (t)i18 host 1aJ.'T'd per 1'emale ~UJ 1 to; 

1='?ZV';J.li4el~ht a ... t() mg; aGx~tlo of the :m:U"(~nt ¥(U~:~oit • 

. i;o;;j.l.~1.t1on ,.,). ~"':lt) fooau{U.t7 WaG tho ~::J:lU!'l (115) tor 

the trentr.~Qnt ~blrl:(!.tlon at '2 00 < 'tii1O hoat l~ per 

tOtlala~ll";'i.Si 'til J bal.t of the hon L.~ of ,0-,' ~'~ t:r~ 



oar1 the othe ha1t _ ..... 0 118 type, ~n.Uo Of 1tbe 

PtlZ'Ollt po;raolte po~Uca t, t ) • 
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. ""l:'~~ of t'bo date. W!\a Otl.r!:lod ou.t 'by oapJ..oy1.ne 

ch1-sq~ toat aM th.e ~to a~ ~io,,'lod in tablo '-b. 

It 1:" 1n:11o':l.tOtl 1tba.t a11 ttle ..un ott_to (hon ~.u 

4eno1 ~. we1.~t 0'1 boat 1:l:I"9'Q.o. 8e1:-I!Ut1o o~ partmt 

~oJ.te po~tlM) 0...'1 'noll a'3 ~'1Gb! 1ntorr~t1ona a.ro 

hJ..6bl3 D~.,uf1{X'..nt. 'l'bc dt.1tfl OOov ln6 tho O::.::.n, toout'ld1ty 

o.t 41fferont love1e of th.o t,~t) Dlt\1u factors nro ~1sJod 

1.n !nno t-o Wld tboae ~ 1l.l..uDt:-a.tecl 1..'1 .F1t;. tl\, 1lJ a.nd 

when WO !lO:Jt 1 rYrlG (;';', lt~l31) 'Um!'Q 01-:101:'04 pc:;;.' t~o 

pt;.;J,; .• 0<. t,:· ~~ th1::; w~'o ~o::UOve(l b:; thQ ftto:,.uuli ty' roc1.;Jtorad 

w1. t:·~ OM hoot po:: t~fLe ';utt.:te1_ (uo ) u.~ t.~l1'e. hoeta 

pet: t:r.lU1.u :)!:~":~al.to ([l.~). the oh1-aqu. • .re v;,;.!u.os to ~~ 
L. 

rOGi-.~t'lrod at 1;vo 1l0Ut~1 ~ ~ ~~. ),.lW3':..4oite (a,) 

1c ~,~ ·;i~x:"!..O:: (56.04) to tb~ 0.'0 0_ bOet l.a."'!Vn per femalo 

~~l;Lto (no) o.nd th.roe boDt laftae per rfillVllQt ~ru31to (a:!>. 

S1g;.'l1fle-::.r.nt dift~cnoeG ,....., hoYflYt1r. ftOt deteoted txr::'UOG1l 

one bout In........,,.Jt~il'L,· feat.lle !~~eito (.0) ~ trlre8 boat 

la,I.·'VtlO vo~ fOQ(\le~~ .. !d. te (a.,) leYel.u. 
t.;;, 
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... ago,1' WU8 foUlld that tho .u:1.m1a number of 

06f;e vt'i.8 rooo~ded with a lS1%ture of rolnti..-ol.y nao:rler 

a..."ld l~>Jhter lar9'r.le in eqaal pl."Oportlono (b2 ) tbo u&an 

feo'\lndJ, ty hol.r4;'1 54.04. ~s was tol..lolM4 by the 

vnlU08 f}on'afJJ;~:l~~1.nrt' to b, (rolat1"f'017 l~~1.to!" l,,~rv'no) 

:»14 bo (rolutiY~}l:r ~Y1er ~)t the __ being 

'tf"a.'J evldGnt ootu'Hn bo (boot l~a with 30-,' me weight) 

Utl(l b2 ~oyo 1.$ (G mi:ttu.ro ot heeY10r [\lid 11.t~h.ar uu.-rao 

.Ln aq"J/:.l ~lX)p{in1oM) ln~lioa'i!1.,~ t.~t harwier host l~e 

proporti.on~ aro eq.1.'Jl.l.y ~tGOtlY. tor the b':Jttar reall

fJatlon of ovirx,):Jltio!l potnnt1n.l ~)f j. BUi,gsmlA .. 

X~'\C hoot l~:.J:Ttl t1o:i..,j~;t lovol b1 (J3-1{) m,:;:) t~'tfM 9ieni·n.t~fl.t~tly 

\t the 0,,,(3,,) 
, 

~::'lcl 0, (1.2) 10'9":7 .Lo·, DOD ... '1 to\1;.i;1~1i ty 1(19'018 wero '5.00 ulld 

:rl. t 1 roopoot1voly. "lh-o GQtlbor of ~~ lfll,l were qui : .. ' 

lo'~; ':J.."ldor the .1.OVvts 03 (t &2) and 04 ("') e'u)~(,.t~t('Jod 

by t..lJe dO!::lt.n.:J)00 o.f 't;1G t"1alGtJ. the ~J\ Vl,l~lQtJ bclnt1 

rOD;')ootlvoly 2'1.11 and 10.49. The t()O:~fUty !It t~le "1 

and 02 18'1'010 vxtro on po.r whUe 00' 0, an4 04 (:::rIve 
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Dl~ data. _ 1M houn<ll1:7 of i- .".3riam&a at 

3~oJ'U'd. 50.1 rul Q.'rG Pft8G'Dt14 1n oo1umn. , of !':lbl.. , ..... 

'tbe l'lUt1Ibnr of oges lat.4 __ tile ~ltoa was thO lowest 

(tG.n) un.ttee tbe V'otltDat", 'b, 0. (0_ hoot l.a.rYa per 

t~o parno1te. we1gbt; of boot l.arv:l a-to 1tG. ~tlo 

of ~)ftt l'XloZ'nai te popula tJ..oa t.,) to 122." under tho 

trout:r:¥mt 0.
0 

bo 02 (OM bOet ~ ,.. t<nale parnai t l). 

we1(tht O'l host ~18 30-35 mg, .a-mUo of ~t par~.131 te 

population ,.1). Who ftOUlto of ChJ.-sq~I·O toot a.1!'0 r:1vn 

in !nblo t-b. It 10 oeen that nll the IIOJ.n ottoo.o At B 

n.nd C (boot 1~1l dflftUd.t!1. ve1t;.'ilt ot M3t 1..'J.1-~ and 

sox-%':'.I.ti.o of ptU.-c'nt xxuno1to POV.J...1.:::.t1.c:,)n) as uoU ao t:10ir 

1:'1 tOl?'aot1ona ~zc h1t1U7 a18n1t1cant. 

~e d.atu ropreoout1ng tho toto.1 and ~lll ftUJ2~ of 

OC>1Q l..'1.14 ut ~orC:A'lt 10V'018 of tho r.min t~lC·t02:9 are 

0'I...a:t~~ 1n ~ble t-o Wl4 these are dep.iot;(HI 1n lie.tA, 

Ul ond to. AlV)na th.o lEJV'Ola of boat lal.'Tu.l. um131tu (A). 

~.i..mUm egc8 (63.t6) were obtained, at two ho:.J'ta per 

foF.t::lle ~ 1. to (a1). \'be... tran4 WIlD a.loo l!ft'enlo4 

tor the othor tooPOr.:ltUI:Q 0iD4 humid! _ oon1:21 t!.ons viz •• 

2O~O ond 7S;'~ mf o.nd '01)\1 and 60J' au. ~h.($ ohl-lJQ~ iIaluoo 
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tor tho trontaat oo.parl.aou be-" the d:Lf'f'~t 

lavolo of t."te tn;.Jt~ aft i.ruU;::uted 1n ~ble 1...(1. 

lh., tG~jm;]1 t".;r ~ot~18'fIl'84 Ul'Ider the 1(JV'(~1 0., (two hooto 

~}()r :fO!r~lo p·~fl.Gi to) vaa saper-tor to thooo OOtfi.iT'tod 

at trlO ltWOl.a 0., (three boat. per t~lQ })tlr'H'Jite) t~J.d 

"0 (ono host l)Qr temnlo pRasit.e) thee bol,ll(t no s1(;n1-

f1otU'lt cl.U':foronoe bOt ....t..'le l~lu '*'2 u:ld "'0. 

}~"JOn.g the lQ9'els of tho hoot vo1;;ht oatocorloo. 

the bo levtJl (boot la'J."9'aG wfJ1~~ ,0-'5 ~:;) prf)fj lOOO 

the ~1muD. ll'..aber of GI'GS (81.,,). toll()v{,,~ bs tho 

b,~ lft'el (a m1x1mro of ~ with ,0..35 tng and a-to fit'; 

in equ.:l. proport1001) 61v1n6 66.75 o.;(~ and lJft,lor. t.~o 

level. b

" 

i1'hem tho hosts .... aU rclatlVt:>l.y lil.;t:1tter. 

the ftUOthlr of ~.jD W".;l.O ~i'~1 to 10\1, tile tlean b~':ln. " .16. 

JiI;tl.i:l,)~::"''lt:U.ffaronooa Wft'O 4etoct~·,; ~ne ::Ul tho 

t1u:ee 1.~13 o.f n (vei~~t ot hoat u\r'rde). 

obti..l.L'144 at 02 (' t(r.lale.' ran.10), the me3.'n b~JLne 44.73 

(fab.la 1""'0). At too 0, 10Y0l (2.,) the :t~~(),m·tity muJ 

44.33 and t~hc ttl0 l("oln 02 M{t 01 VUG on r.£,z. ~ij1'um the 

sox-rati.o \10.3 nai!1t.:;,U;ocJ. at 1 tomalo: , n;?f) (co), ti.'!O 

tinder the two leva;,,;) 0, 
(t fen'ltl1.o: , ~lc a ) ~l a":'~~" 



roduotlon 1ft the teoUD41tr' 1:IU rooQ1:'ded, the moM 

va.luett beine roo!>OOt1ft11' 20.1 a cm4 '9.96 .,uYi th(tact 

for tho two loY.a 0, tm4 04 Weft o.loo rt)oorde4 tor 

tho other two t0mpora:t-~ and mm2.;l1ty ooob1nat1oM ao 

{~C:-::11 ty ch1-aquJ.2!O for tho ~e1r.ht of !l(~at larvn.c en) 
:'~"'ld s~~lt1o of }mr.ant r)t~~u'ito j;tOpu',.r,ltlon (J) a.ro 

';;h;;~ 00 lmrQl (h.oot u.""'9'Qe hnVi.;::lI; n wei;jlt 

r:ll(JO ,:0-35 lil,l) i,)JX)cl,.I..JOO til. maziJ':nm n,,.ber of ~~( '11 ." ) 
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h:lghflJJ:' thtm those ." ~O £U14 60t RH (~l..,) Q.."ld ~)aOC 
1':, 

and 75~~ RH ('51, ). Bu.,.. ei&"l1fiaru'lt d1ttol,·~oo vas 

dat<Jotoq bet_ell tho te<T.Ift(lJ.t.1 at 230 ;': and 75 '; rut ('l'H, ) 

~.l.lli1 '0· C cm4 60;;;; llH (Dl2 ) • 

At the " lovli11 of hout lt~:.l uelJ~t (l::~ 

li f
;') il:'l 1; 3-t!) ~'j) i!llU:1m.e taoJndl ty (4G. 40) vas prod.uco 

at 2JO~ un/! 7;,;~ Hi! (ZI.~). fblo 14 BL:rni£,~,Jr.mt17 h:1i;hor 

t:lC~l Wl~ee at >~c c.nd 60)~ lW (Z7) an4 ,;-;J t'Uld 

5;'l:~ ;':'1 <m,}. 

it t the ll/, l«1hl (ld.xturo ot hatlVior and l~'ter 

L~ in oqunl'1;4~?Ortlou) maxima nunbm':- of og..::e wore 

produood o.t ,r:·t)n (I,.n4 ,~ rut (66.76). But no Bi:1Diri,(W'lt 

dittOl.-enoe \laB dotcotad b~_ the ft:T"UJ,U. t1_oa o.t 3',°0 

::Ul{~ 5')~ ':;:. (m,) tl.!"td 2)"0 aa.4 7'"~ lUi (T':lt), lihUe tho 

rnJ}',iJ~ ,i1 ty nt 2f )oQ :--~"ld 75~ au (fll.) 10 fOtlt"ld to bo nl,1ft,1-

f:!..::;tlnU.r hL-!her thM that at; :so·c a.."1d 60:· . (TH .. ,). 

ihen the aex-m'lo of parcm t puan 1 t t'J 'POP'tlLn "iOll 

~;tru) k'.~pt at the .0 It'1W'Ol i.e.) t., (.r •• o.101 m: ,10). no 

a1gn.1tioant "i.itf'oroncf) was observed 11'1 the 0&1 ~rod.t1<lt1on 

beingo. tho thr!)e tOO'~or::~t:.are ODd htmidlt;,v ooab.il'l.ati ,!'lS 

(28-0 !md 75ft, RII, 'O~)J nn4 60;' &! DD4 ,Z9 0 cmd 50:' lUI) 

tl'i.oUti~h '\he lInX.i.muII totr-m.d1t7 ,,'.20) vas ob1auaed at 

,2°J and 50::~ !ill (!lI,> • 
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At tb.e 0, 1en1 fI't tile ........ U. O~ pane' 

pawu1te popQ1aUoa (tt2l, raxS .. teolU.'ldlt7 WU (44.") 

obta1 .. at '2-0 ... _ u (m,). Dat DO s1enU1oGrlt 

dUtaenoe .... 4eteoW4 -. __ fenndJ:tle. at 3200 na4 

50~ UK (m,) aa4 ~.Q aa4 15,~ au (~). At •• 02 

len1 (t.,) bJ.&M.'" ~ was folm4 to .. at 

em,> '200 cad SOJC D (44.18'. !Jlia u toUDd lJ1Cn1t1oan~ 

Mgbeo: than tho.. at .°0 tm4 75% mt (flit) and ",·0 aM 

Gn'~; :an (fi12). At .. ., J.we1 (' ~omn.1e. 2 a..~) n1ao 

1llU:UM& fecund1.,. ... ,.... to .. at (m,) 3210 .. 

~ Rn (:~a.to) __ ia dGft1.tlo_t1r h14bor ill .. th080 

at ''SOC aM 15':~ lUI (flit>. WIlell tl~ aez ..... UO of ~t 

pG1:t'!D1te popu1Q.t1oa .. ~_1ned at tho O. level al.ao 

(t teQQle: , m..'lleu). IlfUlaa ear! pm4uot101'1 una o'btdned 

o.t '20 0 a.n4 501' aIt (28.96). SSgl'd.tioant 41tfennooo ...., 

40taoto4 be ... tbe .... t.pe%'Q~ o.nd huatd1t, 

00IIb1Dnt1ou ('20 0 az&4 501' JUl. ::80 0 an4 15,; Wi aM ~"a 

(~ GOi~ mIl. 

the d\1lN~'lo1l o~ 4,,"1o~nt W88 :toUD4 out 'b7 

oaloUl.at1n6 tho W14bW __ td the mabel: of 4Q3'8 

~ __ the pa:JrM1tos of 'both .... ~1Il6 O!l 

auocoonlv'Ll 4aya. For th1a. tbe ~1_e omerg1n.g OD 

8\1000831"'0 4a.va .... 1801a'., kUlGd aDd "he Ml.e-fetnle 
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0.p041 Uoft 111 -.lati01l to the durnUou o~ dev'elop. 

aent reoord04. 

DQta on .. __ ~'1oa of dt:'.olo))(1ont of 14'10 

p~-)JJlt_ under 41tteeat t.eea~_ 0." the aboYe 

tonpornt'i.lJ."G o.n4 hUtd.d1ty ooabiDa.UoI1 .n.ro f"'~i3be4 ,1n 

ooJ.'W3n , ot tnb1e 2-a G1I4 b _" 4a1m 1tl ll"ppendu II. 

l'he ~ 1:1 the 4UZ"Q.t.1oll o~ 'eel.opaon.t wae from :Is •• ? 

4B78 undo:&! the .ou.1IaOat ooab1aat1on "1 '0 04.( ft'O heat 

~ per f'or.nle ~1_' lArf'oJ. ·o1t:b" ,0-" ~; 

aUoooC'o.tio of pcu:eat ~1" popultl.t1on ,.,) 1;0 't .73 

4..'130 un4 .. the ~~t oald.n.tl.t1on Q.o bo 0, (0 •• hoat 

l.orvae PfIJ.' ttonate th:~:.a1"J ~..ll we"~t )0-'5 mg, 

o~tl.o ot pu-ont ~lte population 2:1). 

~td.8 of 'tibII aata using tho mothoQ. ot Mll.l.y'd.. 

of v:~1:..ulOG lwt.8 bocm OarriG,l out sad the raa:ul to of the 

~ai" of YU1.z:nce tub1e 10 Biven in fabl.o 2-b. It w11.l 

be __ tbt.\t the taotora A (hoot ~ dona1ty) oM C 

(ae%~t1o of putont ~:1_ popul..<ttlon) have a16niflcaDt 

1n:tl.u.anoo on the 'lur~,.t1on of a.wel.opmant ot the :~e,r:i>s1to$. 

~!le ~e1.c~t of host l:~o (1l) 414 not show any 1ntluO!lCe 

on t.'lo 4ur:').t1on of d~~)Ccn" of the t,lCl.r:loi to. !he 

1ntoro.ot1o!la ArO nnd A.ll'%O were a1ao tOUtld to be k'Ji{;nif'1oant. 
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!be IIIena ~. of the duration 0'1 c1welol'aJ!1t 

Qt dJ.ttoront 10'Nla ot .. tb.roe tncto" boot lo.rrmJ. 

density (A); vetgbt o~ hon ~Q (B) and o-o%~1;lo of' 

pcroot ;~~:,>o1t;a popillaUoa (0) ~ ~..18h,0<l 1n 2&'1)10 2-,:~ 

and the_ OINt depicte4 1D.~. 2 A, 23 {lftd ;-0. !he 

du:ant1oa ~ denl.o);IaCt .. ahoztte", at "he 0.2 lft'el 

(three hoot ~ PeR teaoJ.. ,.oo1to) tho MCm bo1l\g 

9.607 4i':q8. tilth r~ ...... d"JZ'tltlon of 4eY91o_mt 

UDder at (two hoG' ~ ,. ~-...l. ~J.Ol to) and "2 
(t1u.-ee hoat l.n...~ pa&' ~. ~lh) aiBnitioaat 

di1't~ .. aot 40 ...... aa4 t',e ~ V'i11.uea vee 9.764 

n.nd 9.601 4o.ya roopeot1ftl7. 

The d~t1oft of 4wolopmant wn.o f'ound to be 

loneont (10. t 04 days) ~- the ltwel 0, 1. 0.. when the 

p,~t purao11te populntloa .. kept at OD() tamaJ. •• 

two aa1oe. !he ebonon cbII'it\tioa of Uhlo],'IUOftt of the 

~ito wn.o ~t')orde4 at. 02 1eyel (~s I t unlo) 

tM meoo d'..a.rnti.on of ~lo,..,t boi.."nt! 9.574 4f.lye. !he 

4uz:oatloa of denlo~t at the lOftl 0") (' tornlea. t oale) 
.,;, 

was fmm4 81c:nJ..t'i;.)Mt17 ouperlor to 'tbnt fl' 0, 1 ... 1 (1.2). 

!he th&rnt1011 0-1 dfJ'9'Olo~t &1: tho 11!tYr.tla 0.,. 00t 01 aa4 

0 4 wore Ofl ll:lr. 
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lkitG. _ the ... '\WaUon of 4wolopmant under 

'Yarl.oUO von-"o awe _y. 111 eollam 4 of 'ablo 2-0.. 

I>1in~ dll.'ratl_ o-r 4 .... ~' uae ~"t~ tor the 

ooa1>1ftation or one hoat J.a.rfa per ~eanJ.o ~al \0 t:b.1oh 

\;-.1 of 11gb'" ~ an4 Wi ... t-.tl.e I t!'l.:He Dllos 

2!-'atl0 tor ,he ptU'eft1i ~1_ popW.,ntdoa (0.0 b, 0,> 
being o1!:1tt dnya. s.!be lah1s Ilt b2 0), fl1 b2 0., aid 

0.:1 "'0 0, also trlf!U •. oQ:tuwl ~tlY017 abort d-u:ra:tiou of 

48Y$l.opa .. :'. Mnox1_ 4lU."O.tioa of 4welopmont 1m.S 11.4 

~8 t ... the Ueo.tmaDt .-lttaat1ol'l ~ 0Il0 hotlt la.:z."9n pe 

f'otnle PG7moi to t boat l.arrae o~ U~t;~"C 'Q'?O (a-t" mr.') 

n.1l4 one :ton~: 0.,0 mt:ll.o rnt10 ot t.ho p~ont ~,~mi to 

poP'1\~t~t1on (ao \). 0,). 

1'bo abstraot .f the aaalys18 ot YariQJ'100 ott; ble 1.0 

{~lVO'ft in fnb1.o 2-1>. !he onco .. of ho~t L~~l (lmv11t::(A) 

u.."1d 8O%-I:p,tio ot ~1; pnru1te poP\1l.at1,o-n (0) 'were 

.~U.1OClAt tfhUeiltl18!lt o~ boet l..~ (Il) lw4 no a16ni

f:t.oaat of'foot on .e duzatloft 0'1 4evel.opaet of ibe 

~\B1 te at 'O\'j"; a."'1d 60;,; au. 2 .. ~c 1ntarnotio1la:xB. :~~a. 

lkO M4 J.%ltriJ uJ!O a1ao 1'oUD4 to be s:k;nttlcc.nt. 

1'he _an V'nJ.UOB ot tile dtamtlOft of' dGValo~t 

at ditteC!Dt 1"",10 ot tho futon co tUJ:nlcha4 ill 
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!aldo 2-4 an4 tb ..... " ____ ted 1D. "18. 26.. 2B 

Q..~ 20. ftUJ J.oasoet 4aatioa ~ 4en1olDeDt (9. t 22 4a18) 

VB8 obG....a a:' .. a. 1en1 COIle bon ~ pa f'~. 

poztud"to). At the ~ lwei. (two ho.' ~ per fottalo 

p~G1_) the 4~lra'1oa d .... lopaeiDt vas 0.484 4o.:ro. 

The aoan ~t1oD of .... 14 ..... ' at 1'h8 0.0 lewl (one 

hOot ~ per ff.mtal.e ~i.) 18 tJ:lgn1ti~o.nt17 longtw: 

t!um the d'.u.-atlona toe., (two boat l.arvae per t(Dl,lo 

~l'o) and a2 (~ hHt la.ryu ,per female pa:eaoito) 

loTolA. tho d'U.!.'Gt1m.uJ of 4ft"8l.o:paont at the "t an4 Q.~ 

l.fttel.e V8I'G al80 tOt'lDd to .. ai6nitioant13 d1Uerent. 

In rol.at1oa to tbtt ~Uo of "'". par_t 
porno1_ JOPulat1on, the .0 lon1 (1 t~t'U , mrJ.lA t.a 

tho PBftllt populf:i.Uon) HOG__ t'be lo~~r!t dumUoa of 

cltlNlopaont of 9.344~. V1l4or., loYal 1.0 •• when 

the .~,t:1.o 0'1 pa:r_t pop1l1~t1oa 1 .. tB1ntn1aed at one 

tOl3P..i •• ttU'OG mLco. tbe "Welopatrltn1 l)O:.y-l04 t1O.8 the 

lowoo' be~ 3.419 &eta. !he Mall 4~Uon ot de9'<tlopaent 

raJ: 00 lwol (1 tomJ.«U t ~) la oignit1oanUl' ~ 

thaa tat: 'lb~ 0 ... lovela 0t- °2, 0, end °4 -

lJQ1:a on tme _GIl dWattoa of4wolonl!lSl" undor 
,~ 

~ tJ:«l~to an ~ .... 1a ool1.alr1 5 of table 2-6_ 



~ durat1oD. 0'1 4~t ~ :troa 7. 93 d.~ 

>.mtier the W$atm.n .,. "I ., (two hoet 1.ar9n.e POI!' 
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t~ ~uo1t.; ~t d boat ~ a-to ~!. .. ~tio 
of paront poP\llat1oll ODe t.1al.. t'wo mtll.ea) to 9.91 

dn.va under tho 1lz'en __ t At ,~ 04 (tb:l:eo host L~ 

per tomale ;)~1tol a ~ 01' boot l..a.rva.o with 

,0." It6 wo~t ar.d &-90 .. 1a ~1l. proport1owu 

ao~t1o of ~t ~_ POP\lL1.ti.OJl - OM tG11Cl •• 

tl:lZ1lG all.oe). 

a. reoult, of ... ~1a of ~~MOf) 1. 

tuzm1ahe4 1tl table I-b. It ... 1tv11cate4 that \he .tteoU 

of bon l.an'nl 4_81_ (A), -4*' of hoot ~ (D) 

and aox-ro,tlo of t81'-t ~ ... popuL~tion (0) are 

s.1gn1f'l~o.:tlt. !he IMN'lft tbu.;tLoa 0'1 4 .... lopmf)nt at 

di.tt __ t let"Ol.$ ot the tao ..... c1"!l in fablo 2-e 

o.r.vl :n-e lUu'bn'_ 1rl ftc. 2&, 2ll ~ ?!J. 

It 11111 'bo __ .,.. 'the table 2-e that .. 

parr1.u1 teo produced at the a. 1wol (t host la.r'va ~ 

teal.le ~B1 to) ~.l _. ehortoot 4't.Wt1ti01l 0'1 4ft'8-

lopaen.t (8 •• 31 Uye). Blat .. 8:1.6ni~1Qa.nt di:tterenoe \;-u 

4etootc-A 1n the 4~t1oa of 4welopa_' bet';;l" tbe a., 
an4 a~; lOV!Jllt. 

AZI01I8 the 1.en18 01 D ... "t 1(I'N1 (l.ana1 

-131t 0-10 JIg) "oor4e4 .he .neat ~t1o.Jl of 



4GYel.opmmt s.264 wh10b WM a1pj.tlaaa\l.J' uuparloJl 

to that rooor4 .. at 'z u4 '0 leYal.a. 
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~ abort"' 4u.raUoa 0'£ clcm:tlopa_t (3.,.,8 

4tu'a) WWI :nooZ'4e4 tOIl 1M ot 1GYel (2 :tema.teo • t mAl.e 

tor the ~n1l POPQl.e.ti..oa) .. ~Uo!1 of 4 ..... 10 .... _ 

at the 0, ltJYel \rta8 .1&Dlt~ ~1~ to 'bhoH 

reoarded at 04 (I ~omale. , .ue) tu')d 0, (t tOtlale. 

2 c:l.eo) lsv'll.o. 

fhe to'ku. numbGI: of -.lea a.n4 f..u.eo vh10h 

eacrse4 out from oach repl10ate 1Iaff r1iMhlrie4 tl.8 tho 1'1 

proplQ' produ.')'t1oa u..'l4c' 41tf~t t:t"etlu.nt ooabinaUona. 

lJ!hc dt~tzl on the Ilmm nuBb .. of r~1.8 produced under 

v~1vl.1O tr';;:l.tr~.;::l'a ,;It 2800 and 1:rP • are furnishe4 in 

column, ot ~bl. ~ 3Q4 the nw 4.&_ 13 givon 1a 

A.,~'}tmdl~ III. 1he Hun '}P!O.-rI produot1on vari" w1del.,

tmm 2.0,,, rm: ~ ~Uooat ~ ., 0'1 (one hoe" ~ ~ 

t~\lo ',~~~:z.lte J \i'o1.t}ht of' boat 1~~ 8-10 116. two 

fm:!kU031 one :We 1ft tbII pareat :rktl1";.~t)itt} !XlV.Hatlon) to 

2G.G7 und ~r the trofl~t .0 '0 ., (eme host lU"f'a ~ 

;tet:1(l1o l>flr::~alteJ ve:L;ht ot the host l.t~ ~'5 ~. A 

ntiO ot one t0nZ1.le: info t:u.leo 1n tl\c ~~rm" ?6Z't:.s1te 
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populat1on). !ho ... h1D6 1ft the f'ona of count., 

the ~a1a of ~G toolm1qv.e vua not to\1.ll4 

appUo:1.ble 1ft th18 .... fJV'011 fdtGZ' square root troas

tOJ.'t'Btioa. 1'h"'oze, the eh1-aquitJ:e .a"" whi.oh 18 

Q. d1avlbu'toft tne teat baa '"*' adopW as L>l')t11oa ttld 

1n autonala M4 _tb.0d8 ... the rosultt-!1 of to.tins 

@G tuzn18he4 in table,..... AU .. -.in otto,,_ via •• 

host ~ tianai_ (A). -labt of 1be boat la.1-me (D) 

ana. IJO~Uo of tb8 paretl' pa:anei_ popu.lttt1on (0) as 

,,011 tl8 tbeu 1rltOZ'aOt1ou ..... tOtUld to 'be a1,~1t100Dt. 

fte Gate. Oil .. totn1 D~ of P%"OgHn.1os 

produo04 tmd theS:l: __ YUl-. aft pnaGn to; 1ft !able 3-0 

aDd theae t\1."'G ~phlftQl17 hpiilW in 11'1«. ,A, ,3 tlnd 

30. !he 41ft.rant lwe1a of the th2eo tootors viz., 

hoot ltl'l'YaJ. doulty (A), -J4b.t of' the hoot l.nn'ae (ll) 

and 80%""','8t1o of the ~t paI1Mlto popu..to,tiofA (0) s.'l'G 

ooupa,rod. uaS.ng tho oh1-eqtaa.re teat Q."1d the :r:eault:l tu"9 

elftD 1n table,..... Mad .. .-beI: of progeny produ~"'1on 

was ~1.toro4 ,,;lth M hoet ~"r te.Dal.o ~lte 

(4f ) tho meun be1nB t 2." and the II1.n1.IuI (9.20) was 

rooordG4 u1th t!1X'O. hoot lnn'o.o pol!' tomo.lo pt~o1to of 

a") lavel a."lf1 the~11t'ftJZfJnoe 'botwea tho two 109'018 Vag 
~" 

.~1f1oaD". Ito slgn,i;f i\ltUlt 4~ertmoe waD 40""to4 

be~ tho flo (ODe boat lana. POJ! t8l.lt\1o PQr3.o1to) 
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;" x C 8 50.84- 50..'18·· tto.".. 

B x C 8 44."" 55."·· t4'.6'" 
.A rc B ¥ 0 " 98.ct- 8'.14- t96 • ..,,*· 

• I •• n I • I PI .., • b II' T" U.. 1 1. _I ] d I .tP I II I *. L • 11 I db I • r, • , I I I 

t)A - Host ~ 4tmCd.t7 

.. - ~QJ4ht o~ 110at ~ 

;;)0 .... iJe:c-fttl.O of ~1; pRe.lll_ 
popu. to. Uoa 
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16°0 .~ 15;-; M 300 0 nn(! ,- ~ .. 'U if_·~ '2",)" and 5~.~ 1m 

• 11 • •• . .. • • I iii .... IitU.", ... I •• IIiII ••• ~.~~ .. • IIU I IiII ~ ~. • • III! I. "~"' • •• 
~tal 'RoaD ~ ~ total i1ea4 

k • n • , • *1 ..... , r I • • "I I I 1 ( .~ • - !IF • $ $1!""'~' -
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0., !)54 t~.'t '" 14 • ." 830 1u.62 

"2 414 9.20 ,,. 14.62 tOO4 2'::>"", 

~. 54' 12.11 ,to 15.19 1069 23." 
121 454 '0.09 "~I 12.41 424 9.42 
b'1 ·.74 to." 629 ".09 1130 25.11 

$..-.. 
294 G." - to.71 &it 14.69 ·0 

°t "1 1.M SOt ft." '" 15.80 

°2 294 6." ,. 1.16 465 10." 

", '?9 1." "5 7.00 45' 10.tt 

°4 m 5." 2TG G." .", 7.26 
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Chl.....,q'Wl.J:O Talaoa tor COG';iC}t'.L'1,C .he progeny ]irt1chlCt 1 OIl ~~ar 

dit:teront 1~13 or tho aain faoton t., :a and ;J /\t 

d 1.:rt~ron t ton~)ora turo ~~tnd. hua141 ty oocibin;1. t.1·;r;.s 
i~ j. ~XXi9SllJ. 

a Ii •• , I , . T • •• • •• J If I I j, 1 -. • U II ib. • J "'0 _ l • I .fllililllf. 
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0, '10 04 
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65."·· 
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rr~ Uot o~1oo.at 

~AO - 1 hOot l.a.!!Ta per t(~noJ.~~! par .. 81. 
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0.2 _, n It fI ... 
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'with roga:ri. to .. -1811t o~ hoot lnr'trne, 'k.'lo 

maximum pzopny p3.-odu,,t101l waa obt...-dnod u1th the "'0 
l~l ha:Y1nt.:: host J.a.rvo.o of ".~t '0-'5 ~, \11th a mean 

vrJ.uo of 12. t 1. The J.a.rvo.o with 0..10 ~ wo1r:;h.t r:ll\v:-:O 

(hi) produced m1n1Jlum !Nrabor of progon1eo hn.vift{j a moo.n 

ya.ll\O 10.09. !hore wt\S DO 814;n1f1ount difference 11'1 

prog'!)ny prodllJt1on bo'\~ the b, and b2 lov,:'la. Tho 

prolJllft3' p:codu'tlon troD hcmT10r ~ (bo ) wu.n s~lt1-

on.ntls' batter than trom ~ of the loyol b" i.e. 
i', 

,~ the lovcls of the aa-zat10 of parent 

lKlrn.oj. to popul.o.tlon (0), the _:1-.. progenies (7.,,) 

wert' ~)rodaood by tho 0, 1 ... 1 (1 toonlea c", 1Ilfl1.es tor the 

p.'l.rm'lt pt.JZ'o,oito pol'tll.ation). !he leTel 04 (t female: 

:3 oal.oe) 11J.'.ve n CIt10h lover (5.") number of ~'rogenleo. 

~e leyol 0,( t :t~"!xUeI 2 males) wao found to be on par 

nth the lov;')ln 01 (2 tcJOal ••• t mnle), 0:; (' fOt'!!"'~l.ss 

t \%110). D.."l(l 00 (t ff~Ue' 1 male). 

Tho dai;a on tho mean IlUttber ot proaon1oo ~)ro hlc}od 

IPltler V'u:-1ou.o tl.·o:::~ttJOn'tB at the aboYo tomnqratu::"o tU'ld 
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!be prod~lCtlon of p~ S"rLt'1Jloo 't~ ,.57 tl."ldo:r.:- tho 

trontr'1Ot\t "0 bo 02 (OIl- hoe", per ter.ale ~;'loi WI le:r9':-;;l 

\10~t r,~.,,'·e '0-'5 t16J •• -eo.Uo ot ~jnt par~::'Cl1 to 

pop"..llatlon. 3 for1ill001 t raale) to 34.61 under the 'tre::lt.cu)Qt 

ao bo ., (one bon l.a.Z'va per fono.lo ·,~i.e1 to; lJ.~;;,1 

tJo.t;~t ,0-'5 m_~; •• :-ratio of paront rlOpulation ont.:t 

foauo: two m::11o,,). 

mu.-aq:lal!e toot llrw'ol1f!1nc t~le t.~otoro (~n.blo 3-b) 

nt;i.'9'G l..nd1c!'tted that a1l the IIldn ofi'ootfJ viz •• hoot l~ 

!,n-oot;CftY ~du~t.1on at different lmr~Jla of tho fa.otl)ro a...-o 

:-f.D1l::u:lsod :in ~.ibl9 3-0 and those .:'%"O il.l~3t: ... :,tc<: l.n 

iUlotJ€: the loval$ of hoGt dc.'1.:(;l t:{ ( •. \.) M:t.1oum 

v-:,,-:,;geny p!!'O\lu,:::tiOD. (14. T~) was prol1llood~Ji 1:h t'Wv hoot,:: 

'~Cl':' tl)m.,.'qJ.eK;.r~'31t~ <a.,). Be 81JJnLf.7.0·;!lt ': trfGr.'O··~c(} una 

:~1:.1d ~ (t~lreo host l.a_~e !;lGr t.t:nleyar:~f"ite). ~"'ho ~ 

1,:19'61 (one host larY~l ;);JJ! temale ~ito) r;;~ve oit~n1.f:.

ountly lower numht'~ of prog,cll.tea of ~:n t:".7tl. 
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,ilth J:()~ to the 1 .... 18 of tlO16ht of hoat 

larv'no (8). l.a.n'o.e vith a weiaht ~::nge 0'1 30-'5 me: (bo ) 

~ed tho ma.....""iJr_ ~ of l)%."06')!lioo. thc~ m9a"l 

be1D;.s 15.78 8Il4 t'b.ls was a.t.gaj.fien.n.tl1 h1ltilDr t.."'r!~n t..'t030 

~~at_04 at 1>, (l.tl.rftt.e nth 8 ve1r~t rr'.Jl60 fl-tO ~1) 

n..~ b? (loz'Yne con.l]i~ fd lJ.ghte:r: and hmlViar (maa in ... 
orrm r«oportlone) 1tJ'101o. IfO e1gnUiannt ,11fforonoo 

wo.a ObOCU9" lwn .... the 1"018 "', nal ))2-

Among tho levala of a (ee%-ztntio of paront p..~1te 

popttla tian) p~ony ,t",.)duoUoD 1Illt3 toW'.).(! to be ~1tnD n t 

tho 01 10?T;;1 (2 t~u_. J. male) 'Vl"th a mean 11."_ !his 

W6B foura4 to bo ftOt a1gn1f1ilafttlS' dUforont from tho 

~ produ.otion at 00 1~1 (t tooule, 1 nels). 1'110 

level 04 (t teml.e: , n:l.oo) ra001.'doc! VO'l.7 loy frJBbar of 

Vrogon1oo (G. 13) • ~o C;"'J o.n4 0, lovelo woro on p;.~. 

The date]. ~'1.1n:J..ng to tllO moM pr.OJ!On,y p't''Odaetton 

un;f.!t" tho Tn.rioua tro;:l~nt combiaatlotls nt the ab;v0 

teaporat"'~o azul huat.:ity oot)b1Dat1on nro ~.u:nlnho(,l i..'Pl 

:!oJ .. u.mn 5 of fable '-0.. tho IIR.:d .. nutlbor of pror.,:miefJ 

( 64." ) W:.lG ro,g:.l3tor':d wldor th. tz.-O:J.im»llt a, boo t 

(two hoot larvae per fet'lt@ puaa1te, hoot lo .. !'Vao with 

u. voir~t l:"~ of '0-'5 ~1, aU-J:'at1o of paront populuti':1fl. 
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1nto tomalee. OM M1e). Wh1le the ,\,!:cryatmmlt oomb1nat1oa 

ao bt 04 (ono Mat 1aft'a ,. tecal.e pt~i'k; hoot 

~ u1th u. wo18ht nnce 8-tO me; sex·,"ro.t10 of parent 

pu.1t:)n1to popa).at1on ODe temal.el three moJ.Gs) recorded 

t~lO m1ftlm'tal nuabar of :?rogon1u (4.3'). Th.a ~tnl M veJ.l 

no the ... ..m l'l'umb.- ot PJ.'OIJen1 •• pl.'Od~J.Cod n.t di~;iU'ent 

1avou of "h.a tactor~ at ,,-"-0 a.."'t.d 50." lUI are ~1"en in 

rrr\t11e 3-0 und t.l1{)OO o.ro ~~t!o~ repron:;-nt6d 1l'l 

It w1U bt'l Geeft that all the main otf'o.}'\s vtz., 

hoat dfJr',.."1it;; (Ah W'e:1.,'~t of host ~ (B), ttl"'otl se:r .... rztt10 

of ptlrOO t v;"JX"~ili to tlO~)tt1.'.lUon (0) as well an their 

itlteruct:.Lonn ,\i:.ll. AxO, ax\: a.nd A~.\J nre 8~~U1c~:.nt. 

f!lO dittoront 10"V'el.e of the above three t;.;·J)t()rr~ are 

preo·:)ntad 1-"l ~blo 3-4. It 16 evident thn t the au:1maI 

number of pl.1)GonlG1.1 (2 .,1) .... p...~t1lJod with t~ •• no:lt 

l.::'.rYO.o p<a- f~ (a" 1""$1) aDd this 'Vlf\O air".1flon.ntly' 

~or thc~ tho" p....-oduce4 at "O(OM hoat larva per feoo.l.o 

pcarn .. \11 tn) o.nd a, (two hont ~ per f.crnle ~!':'~"'":c;~J t "'';;0 ) 

lU'Vols. wo 31t~'lt~.? In.nt Yt".r1ation 1n !;')t"06«tlY ~)rodu.('t1m1 

V'.:\s 4otootod bet;}GOll t r 5e 80
0 

acd B1 lov:;'ls. 

t\mong ~!lG lovo1e of B (weleht 01 host l~.J.e). 

the '2 lcvol (lrl'l."Vtt.Q consiated o~ honvler (1.."'\(1 11{~hter 
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oneG 1n t)q~'.\l proponiou) reg1.utere4 l'JaXiINIa number 

of P"BOnl00 (25.tt). the 'b2 lft'.f·l rooordod l'lien1f1 

oantly h1ahor a~ ~ ~OB th .. 'ln the b1 1;"N~1 

(larvno 'lIJ:i'th Go \Ieight I'mp a-t 0 mr;). l'ho b, liWal. 

r<.JOowe4 u. VOr:1 low .... fd prGgrm1eo (9.4:?). ~lQ b,. 

and '0 1evoJ.s were III .... . 

L"t rol',vtion to tho ltTf't)lo of flc-rr;,tio of! paJ.'><nt 

,"\- ~\""~t~ _.''''t.~ "~i-"n (1~), ......... - "",",*,,~'!:1' ;, .. ,n'''·l'''~+:'''''''- of ... ;,.. .............. .1',' .. v L.A.I~'~- ",",1!tO'"J... 'V ~~~ ~¥'Q~ ",,'.-V1!_~ ........ ~" .. 

':;.00 uan ri)51tltel:'ed JJ) the aez-vatio o£ the ~r(mt 

poVll'1t1")~\ 'm.:J ~pt c.t 2 f~~l_1 t tL10 (0,). an 
(18 ttu) r~lr\lnt pop~~-i;;i.on vae _iflt,:.~1.nod at 1 f~;.l.o : 

~m 111Wo10 o~ (3 :C"·.,~r:luloa : 1 nulo) 
I" 

r,;',:;; 0:; (1 f'~L;;2.l0 : 2 U,J.r:1U) ~o re~:~3tm~~ mo:;:>~J llW:l';.>O%." 

of )--'O,:,",TIio': th~tlt;i10 04 lovGl (1 ... la I ., or~,le8). 
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At t..'lo ~ len1 (OM bo.' ].a..,-w, per tot:lU'.J.o 

f;;;.!.l"ClOL to) , tho pr~ pz.-o4uotlon wn8 fl.Uitr.m (' 7. ,6 ) 

at ,20 0 rUlCl 50,:: lUI (Zt,). Ih1a tm.S s1grdfimmtly ~l!Jr 

tbzl:1 tlloa9 :It ,O·C oM. 60fl au( 21i2 ) and 2t)fJJ t~"ld 7,: un 

(lI~ ). 2ho samo trend wo.s ~e4 nt th€} 0., (2 0001;0 

per ff)8(;J.O lJar'::.s1to) o.n4 "2 (tbreo noota x>ar frx:nlo 

?:Jr::'J.alto) 10'9'010 al.oo. At the throo lIIVolo of boot larvn.l 

don<Jity (A). an lnaroaa1Dg ~ in ':;00 })roaony ~d,·lCtlon 

.\1; the 1.-.0 It:f'1Ol (hoat ~ tlO~lt in tho trn~ 

,0 to '5 fa,;3), nnr1:lua ~ produotion ( ".'76) \.i3S 

r-3;)ordod at 320 0 ::md 50'; ~'tn <fBs> wh1eh 1a ol(.;ntt1cn.ntly 

hlt:~:1or t."lon trH):]O corroupond1ng to 300 .'" ~lnd 6{)1~ itH( m,) 

, ,,,,,·'1 ,t'Jo ['l "w/) 7t'; .,: l'Hf ( mrr) t!lto."", ""~~'V ............ t· -rot1o.... '_ ... • ~~ Q .,~ .... \,;; J', - 0.~". ..... .. t. .-:u... r--'t..;,...,.".., j,J'.Ji..vl.4':'.1'" 'l;1L \ . ....., 

1norQ£l'..ae4 Wi th Uloroaolng toapernt't.U'!'o a..~ d.p.o '-'oao~~ 

~um14I.V. 3ut a.t t...'le b , levol (host ltJ.rVtll uei:i1t 1n t.'le 

ru.."'4,";o S to to 12f.d. m:1mu.m ~ produ.atlon ~.fi.8 obte.:tne· 

a.t ~·O urad 60'fo .tH (ra,~) Whioh W3S ~Ji./;: .. tii'.i.O(mtty h1(~lOr 

thtln those c. t "OCtO n..tld '15,; lUI (211t ) ant! ;~t) J n .. 'ld 51):; un 

(~~). Ill" 1'10 ~jrdf1oa81t dU1'QftnO,) \:l~ dotec'tod batt;eml 

the oount::~ of ProcOi18 at 23°": u.n4 75,: (!'l1:t ) ~i.!ld 32°J 

:'"'M 5Oi~ l.UI t ~L:t}. 'l'he b., level (n tUxtttr.O of h:X1Vlor a •. '1d 
.;;1 t, 

11.:1h.tO:I1\ l.L1.rVC!.O 1ft O(2ao.l P-'POport1.ona) rovoo:.1lod th.o (JOJOO 
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t1 114\ reapeot to ,be p:rGgel'lJ' prod'aIOtlon :).t ono 

tORl.lol onQ roo.lo r:1Uo (°0 ) of the pm. ... cm.t r}(U!'.J.o1tn 

porr.uotion. the max1IuI (t4.69) uno rooor'Jod ~1t '20~ 

:l!ld 5tt7, un (T1~). th1e 1e al8n1f1.cant17 h18hor thon 

thone oorroapondlnr~ tiO 30-0 aa4 60:" n..U (1'J[,,) ;ltld ?6oa 
~ 

8..'ld 7;;1: H.it (Z~).. ~ 18 0. progNso1:n 1n,,~ronM 1ft 

tho ~ll'Ogony P;;;'''O.:ll.lOt1oD with uOJ:6ao1ne 'omporcJt~ and 

doC!"oasL~ hlD1tl1t7. !he __ Vo.nd 'me ob~Ol.""f"od tlith 

two fWl'll.es. OM Dale (Ot) ar04 ,brett t~leel one tnl~ 

(c,~) ratios of p~nt ~e1te popul.a.Uon. But DO s1gni-
t' 

fio.ant ~_onoe wao d.-.te4 between the oounta of 

progon,y at 28&~ and. 75~~ mt ( .. ) rd 30eJ ane 60;~~ ua( 'liI2,) 

at 02 levol. At 0, level (t tomale. 2 ~~loo) mrutUmm 

prog"mleo mlre ?roduo04 at ,')&0 and SO~ ;'ta (1!1,) '~1h1oh 

10 tJi.:~l:t':tQ.:,\Utl3' W.,gher thaA ':-1Ilse 8t~1~C {"l.."1d 75. a:: 
(m.,) a.t¥l ,0·0 and 60;~ iln (m2 ). Btlt DO s~1!.::i.}::mt 

du-toronco wno dewot04 be ... the number of V!"OgGn tOG 

rocor'Jed at ,no.) ~li."1d 751: iUi (m,) and ~t'iv onl G{)~ :n('l'Il.,). 
&;. 

file tot·"~l nUt1bor of tom.:rJ.oa uhj.:}l\ amer{~ out from 

.aoh rep1.1cc:ito uco ~e4 uadw 41tferOllt trt);l1mmlt 



.86 

oomb11lattona. lb.ta _ the aeon rr..nberot tomP~os 

produced. undor ~OU 1IreatMata ~t :"9°0 t'~ 75 ~ RH 

aro i"u.l."ni:Jhod in. column, of 2o.blo 4-6 a.n4 tho ro.w dtxta 

r:1von 1n ;'\ppen4.u-If. .. aeon nuobar of feo::lleo rtl.r~ 

f'roa 1.00 tmder the ttrea"llt '\, bt 0. (one host lnnn 

~}~ t~o ~l.a1 'e; ve~~t of hoot 1.v~f) o-t" t\'J1 

oflJ:-rntlo of paront popca1Bti,oa - one fatula: two n~.loo) 

to ' .. l.OO 'll.. ..... 1e:e ff .... o troa.tmeDt (\0 b'l 0, (OM hont lt~ !ior 

tCL1£llo ?:'1r;~oite; L~ ;;1.. Q VOl.:.:'*1lt of ,"':;5 t\{j ~~~ 

3-to ta6 in equ'~ ~port1onD; ~t10 of r>aroot j1O\n .. 'lnti{')~ 

ona tamale. ~J.O n:ULoo). 

11ilf:? data bGinG in •• tom. of oO'U.."1ta. c!11-aq:,nre 

tant ~ boon a,4,:)pte4 to naal.7- tho do.to. t~"'l} o'ltltnod in 

a\teri0J.a 1.4"11 3)tbo4a and the fttr'..1lta ~ presen'tod 1.. ... 

~n.bl0 4-1>. It td.l1 be ... that n1l th~ a.j,ln att:"'Cta v!.~ •• 

hont derl~lity (Al; ';,.ci'~' of host la...-v'Q.O (D) :1!ld Box-ratio 

ot l)t;ll~nt ;}c.rn.nito })Ogalatloa (0) aa ~.u at3 their 

in~notlon3 i!".,rQ o:lr;n.1ficant. 

'l!ho totl. (lS woU u 'tbe IlOtm Y:'.luos of the number 

of it'Dalos pro,luoe4 by tho 41tterent loYelo of tlto tact02!'3, 

boat danni ty (A), ve4~' of host ~le (B)::lnd aGC-rc .. tlO 

of prJ1t(mt pal:t~.~tte popul:ltlO1l (0) are Mo"ll 1:l fablo 4-0 

o.nd t.hoeo nre {;rtl.ph1~'~l1l.Y dopleted in j;~ir·~.4.::\. 4£l cU1d 40. 

1'i1O lwols of tbo c.00V0 ta.:JWn are aomlx~d !.~ 1'D.~le 4-d. 

OM boat larYo. per ta.malo paJ:aolto (no) ,vrod:.l.004A ~ 
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anx1nta number of ttemale progoni03. tho ~~l bOll1C' 

~;.5a. i'h.1o levol 10 DOt .13l1fl~~tl1' d.1ffor,·mt ~ 

thQ number of ~n1Ga J:Q»rlu,oed 001T()3riOn:~inf:': to Bt 
leval (m1() hoot L~ per tomnla ·~~:.oite). .::Nt when 

thflrG ..... 0 t!lr8O bon l.arYae par f~~o port::.oi to «(1.)). 

th.O nutib.:)!! 0:( fomal.es van o1,,.,u£lountl.:! lO\iDr than 

ti.)J)30 corr~)aponi1in.::t to OM bOat 1':lx,"Vt1 per f0n.~lo (uo ) 

~ t'tiO hoot It:uva.u per. temulo p£:.r:}r)i tc; (01). 

"\moDe t,.\)e tllfte lsYel.8 of t!:.C ue1.-llt of tolls hoat 

l~\:r.v-~o (n), 10.l."'V'n,o oouslst1ng of 5(l\; of heavlt,r anoa \Ii th 

:;0-.,5 lSi; veie!lt a.n4 tho Z'GR8.1n:1..'l6 51);; :1. thJ-1 0 0;; \icr1.';!lt 

(b?) proQuood lS:1.it1mta nullbat' of fcet'.len. u1th n M.n 
(. 

vr~ue (Jf ~.51. l.h18 WWI toUov~ b:! L:!.rYD.oith tl \';O:L;1t 

r:;..~ of 30-35 ~ (bo> _4 the t'WO lev-ol0 bo :}nd b 1 boL"\C 

ot· l.tlotloa1ly on pt;d:. ~ ~l1;b a. aean 'doi{~h.t of 

tj_10 n16 (b,) prodtICG'4 a~1t1o~t13 lower OO~J.."lt ; of 

foo:1.1.oo th~m those!. Ul the '0 :U'Jd b2 lev'~la. 

,t\mODg tho levol.s of e.x-rn tl0 of rnlrerl t rxu""uJi to 

po,1ul::~tlon (J), pu,ront populat1o!1\11 th 0. ~- ti0 of ttlO 

tYIXu.oo lone J!lOl.e (0.) haVe produoe i the ta.:lzioum n.umber 

of t(~O P!:'O{!on:,r, ~'t}e DJtt.D being 3.54. 21'110 ntlOOO!.' of 

~,-.'t',¥.,'t,..,..,.,,+. i:h1'" ~.-nl (0,) 1- .... 4 ....... ~ {~·~Cf·, ..... t'''J'' ll'~ ~'·ln .... 4>-h" ... .. ....... ,a..:...."Ug ,,"no" _", . .,. '_t ,t»~""""_ .. ~ ... -__ ,...~..,. """",,11.4 ...., , ~".r"" .,.'. \tF-"~!A..~ 

t~"I·"- ob40,·'4 "1"".11 "1 40"" "nA 1'{ .. "".,~ .. .<!l .. O- .... -"1,,., (0 ) ,,_,,% . .:i """'. f'. 1 ..... \. ........ ' ...: ........ , .. Ji.ji-\i, " .. \~". w~,.., -.,,~,,~~q. Q~V ~~_u 0 ..iL& Vii:..J.. 

t(.Dnla. tilrEtO m:::.los (04) ratio of th.o vc::~:"ont p.l);J,Lu,ti'm. 
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table 4-1l 
Ohi-oq~ "h.luoo 1VJ: the Ctftctota of ... tIUree 1'aotore 

;'~f .n ~ 0 nt din __ t ~.l tu.!'a QDd lr.midi t:r 
ooa'td.Do.tloaa _ ...... of r~ ~~ 

4 ' •• I I • 11 ." 

•• I U • $ In_ ... 

in j. Jlrlxa.a'ia 

, I .. _ , r IF n I . I ,. q I • 1 I r p. 1 U t Ifl •• I dl.. I .'11 If) I • 

• • 

2 

2 .. 
.. 
8 

a 
,6 

• II d n I if • I' 9 Pt .... I;.. U .. I I 

r • . _,.T' I J. I 3 I. • ..... xu ...... "" .. 4_. _, _. _,_, .... , ___ _ 

It.-4t .. 

'.49* 
" .• ,.. 
9.'" 
~.O!J" 

2'1."" 
82 ..... 

8.5'· 
t6 1f,.," 

24.18" 

44.16** 

24.46·· 
'5.)4*

,to.t,*,. 

'.49 mil 

t80.taH 

83.5'" 
•• 92'-

'04.65·· 

f" .14 •• 

t49.4'** 

b I I •• I I j ._. b n" a 1 n, J n,. ,-, •• » I £ • 11M' I •••••• -. g" I I ••• , r r 
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• L r I 11 -- ~'''"_ .... ' •• ltl 1 , 1 F Ii i I I !Ii II .. , ...... 1 MU ,_.' .. 
28-0 :.104 .,'" U ,.,.0 nat 60~ , . lUI ,:!CO Imd ,&;~ 1m 

•••• ....... ..... ................. t. fl.'. ;r.t~i'JMI'l ...... 1:' , . I,-ij • 'Lt\lhliJlilffill_'~ Ii(UU_ 

!c'n.l ... tot,:t1 K .. total ttaaa 
T. d, • III. I • r d • I .... I • lfE .•. 11 ftd II It j , . " 

, T. I •• I ....... L •• 

·0 • 251 ,.,. 89 5." ,,, 0 • ." 

'" 
248 5.51 ,.. 6.16 445 9.09 

&2 1ST 4.'6 at G.41 4tYt 9.04 

• '0 24' 5.40 ", 1.40 5" 12.29 
b, '95 4." .. 5." 194 4." 
'2 248 5." ," 5.62 ." 1t.(Jf 

• 
Co 128 2.04 •• 4.1. ':"4- 1 .. 20 
0, 164 ).G4 'fl}32 :h16 m 7.42 'Co!' ~ 

°2 
,,a '.02 t. 2.84 199 4.42 

• 141 3.1, .,t '.'36 205 4.56 , 
0. 115 2." '" ,.00 '83 4.07 

• I' I L II ...... -. iilll." ... f! , ~I I ............ ". I I. • III! I ~ I • • •••• ~ iii ., 





<  host LA.1».yA PE.1% female PARASITE

LARVAl- VslEKSHT 3C>—"35

8 — lo ..

HAUF op- larvae of the t>o' Typ

THE OTHER HAl-^ oF T^IE^b^' <=:ATE<&(

PiCh4A

rr!^j4 B
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lahle .... 
Ohl-.r."U"e tor OOt~~u~JJl8 tho etfoottJ of dttt~t lcvols of t:\W 

th.~o fn.:'!~~~;~.J ,'." J ;tl..'1Il C .:1.t d.tt~rt:';';,'':1t t'~?~r~\ ").$1.11 
b-.:1',:~.1t:l "Ol:lb;:""'l;:lt~ 02l tb~ number of t~.lft. 

~:)l\1 of I- ,"a:U~ 
r I' ••• .1 ".,1 ••• Id. _... • * .• UJ .•••••• jll.1 & .,_1'111 ••• , ....... 

. " . 
" ,. "1 
"t Ve Q;,: 
-0 VB t.l2 

.'bo ,. b, 

"1 Vo b;:. 
"0 V8 112 

"0 V.01 
00 Yn 02 

.00 Y. 0, 

00 Va 04 
0, V. 0'.) 

<. 

°1 
,,, 0, 

0, Va 0. 
0:,; '10 ., 

02 Yo 04 
., V. 0 .. 

fl. 1 .' II" II. tr _ II ,., It' • , .IIU I .. L II F "!II IU [ •• r 

"';:; 0 ..; m'l(~ 
15,;' m! 

L • n •• 41 ••• 

0.02 itd 

a.5'" 9.,,"1! 
t! :~.I!.. .-§It 
:". "V 

6.34* 
0.05 liD 

,~.44~ 

O.:!4 RiJ 

0.6' 1m 
0.10 liS 
., 6t ,'p. mJ 
t.13 1fS 

a.Gt*'· 
0.09 Ha 

1.16 us 
'.54 Im 

1,·d.Jal ......... .. .,.,.8** I) 

ct..; 
O.~. Il-5.10* 

t2.44" ... 
Ij,,; 0.05 D 

10.9~ 
tAo 

4.Gt· 
1t.".. 

• 4.04-
0 

.0 
N 

0 

8.~* 
(\; ., 

~.ot .. ...,. 
0 

IT •• ,*· ft\ 

f€\ 
0 

.... 
25.64" 0 

0 
t.9O • 0 ., 
o.t9 D ... 

" 0.90 sa 

R • T Mi' L U J • ~I ,- :')~ D 

t.59 n 
O.~5 lrJ 

172.5'-- ~ 1.".55·· r::o 
'.0(1 ms 

~.1::; rra 
?9.88;tft 

~~6.71" • $"1"· f,,) 

'" 

)4.19** 
~\,; 

Q 

49.09·· tr\ 
~} 

4·1.10** 0 

I~ 0.09 llS 
0.67 1m 
1.,·?; tfJ 

41. , ... 1. ... . •... I • ,. u. ) ., . . I) II ... ". I I II lj8L.' ••. W ................ . 

4J~!f:L;nl\" at '" l~l 
·*a1en1f"1v')r~t at t~: 1~1 

IfJ fiot B~l!\1t'1!! aat 
~ 1lO!" tt:Dll.et ~jJ)1_ 

.. 1ft • 

... t 
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Bt.1.t DO a1gn1f1oaat 41ft ___ tra8 4eteot04 bet_aD. 

2=' (Ot) and "t (02) nUG. of 111. ~t popu,lntlolU 

tUld nloo bottle_ the 2a t lenl (01) an4 the t. 2' lOYal 

(0,>. ~ llUllber of ".nl.. produo04 vas mUd, .. __ 

the ou-za t10 of paN.t peJN,1atlon was t.,., the _ 

bGtng 2.56. 

lfr ..... t-v1ae etata .. the __ 1'llDbor of 

tomnle" pl'Oduo04 at t;he a1acmt taperaturo nn4 hua1t'ilt7 

cond..! tiOD 1n f'urt'ltd'lod in 001 ... 4 of table 4-e. and the 

1"rlW dQta in J.ppen41z IV. the .... r of fomalo ~ 

V'02:'i04 troll 1.61 Wld'I:t' the ~ __ t &0 bo 02 (OM boat 

l.nz.-fa pc tor:aal.~1te. w1ijtt of !\oet l.3r9n in. the 

1'M«C 30 to " ZIG; aox-ratlo o~ parent po.rftt11to popttLltlon 

3 ftmnl.e: t l'tk'1l.e) to us.oo _4e 1tte 'Rt,")u't'mont ~ bo ., 

(two hoet ].ar'faf) per t.ale pama11ie. volr~ht ot hoat 

l.a.rvno in tho range 30 W " 116. "%-ra.tlo ot i,lQrent 

p3r:AoltD popul.at1on 2. teaa1 ... tWlle). !he rasult. of 

~1a of the data uo!Dg ohl-equare teet 1B t>!!ooente4 1a 

~bl.e 4-b. It 18 lfl'~lo~te4 ~ fibs Tablo thn.t boat 

~:lr'V"i1.l elenal. (A). we1!1ht of hoat ~o (1l) and 

se:-r-cl.t1o of parmt ptl.1.\:1,ru.. popuJ.et1on (0) have l3!(,uf.1-

oo.nt effoote on the ft\Dber at female P1-'O~y. !he 

1nto:t"nO'Uou of the taot0&t8 aft a1Go aigtl1t1~(nt. 1'ho total 
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Mel _an YUluos of ........ of tomulo 1tt'08CQ7 prodU;H.4 

are presented 111 tablA ..... aD4 thooo are ropresc:lted 1n 

r~'1. 4A. 4B a.."ld 40. Ooapariaou of t;o (lltformt lavola 

of the f'aotore .t\, a r.m4 " lay oh1-o<ri.l'.~ method 13 

giTen :l.n !able 4-4. 

AtIong too le9'ela ot 1110 host l.a.r'r..1l delW1ty (A), 

the ~ fOt't:lJ.e ytl!O~ was produoocl when two hoat 

l.arv<.lO vera P1"'Ov:14ed ,or teao.le par slto ("1 level) with 

menn DUI!lbor ~:;.rIG. .Du.t at tho ~ 1eYe1 of three boat lnn"no 

par tomle ~xu:- ;01to, thero wae 110 o1!m1f'icant d1ttoron!G 

free '\1\0 ~1 10'\7'01. P!in~ D:lIIbor of fomale prol,~ una 

produoo4 whon ono ho~t ~ vm.a p,!.'Ovid 0; p,;r l'otnle 

p,.~'.a:lt(' (0.0 lovol), t.ho mOtlD 'ba1D£ 5.". 
Amon.e tho lwo1-. of the weight of hent lr~~l€' (~-;) t 

h (J ltJVal 1. f;. ,~..lO vith Q wei.6ht r~ of 30 to '5 IDS 

produo(i4 mnx1llum JNDber ot temale progeny hrwlrt6 a. 1'IfX:ll 

of. 7.40. !his ltJ gifJn1t1oaa~ h1l;'lat" than thooe oorrea

;iO"'!(U~ to b 2 (a m1.%tw:e of he, .. ;Yier (bo ) ~\l1d 11:~lter (~) 

l~'~s 1n oqul proport1cma) a.D4 b1 lG'f",la (~~e tilth 

:l tl(l1l./~bt rtlngo a to to eg). l'.arrae having [\ lffl1.cht of 

~1 to t 0 ~ (b,) pmduoed the 1Id.DJ..rma number ot 5.5 t 

f.rn'!lL~lo rq:o /!",'ftJI. 

lUlon;~ the 19V018 o'E the se:-ru tio of pt.u~m t 

pal"nalto P01Hl~,o:t1on (0), tbf)retl0 2 tOi:JCtloe : t malo(01) 
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gave the 1la%1muII .... o~ tGlSOl.e9 (5. t G) this be1~ 

o~'Plit1Ot1l1tly h1ehOl: 1baa 111080 obtLl1ned n.t the other 

lavolo. With' foaaloe. t male (02) 1:1 the paront 

popttL"l.t1t>n. ~ 1Wa'- o~ turJ.lea vero obt::.tn04. Uo 

£Jlt~lif'iannt d1f'toronoe .. 4et'30ted bot ...... t t~uo : 

2 rnloo (0,> o.nd t t'EDa.lo. , males (04) ratios of the 

paront popu.'~ Gtlon. 

Data on tho D.XlD ft~ of ff)tlllOfJ p1Y,).1~ce4 

,mdae 'r.'~lous !re;::.~:¥mto are ~lctlod 111 oolumn 5 of 

'trnn~'!).nt~ no b, 04 (one hoot l....~ pm," tOO'k'1.to 'jO.%':lJ31tol 

wo:L::ht of host lflrvne 1..~ tho !m1lge n to to m,tn eos-mtio 

of ~ont popu.l.[.l,tton 1 tte!:1alet , trt .. loa) n.-'1d 0,1 b , 00 

(t~1O hQnt 1::~ ~t)r tf:"'L1'1l.e ~aoite; U01-~lt o-r hoot lru....-a. 

1."1 thtl J!'r!.DC'r> a to10 ~: Bex-rtlUO of ~t 7X')v.llntlon 

t f ~m.le I t n~,.lo) yl1Uc flIWtiJata numbar of 40.00 :tonoJ.o. 

wor.f!' ~rde4 ~'" tho t1!'en.tmeftt ~ bo 0, (tuo ho~t l.nrvno 

~ t~le")~lrn.altof 'Might of boGt larvae 1..'1 the rtU\ge 

-,0 to '5 mot::J sex-ratio of pa,ront population ~ frn:'iAloa I 

I ~$). 

Aanlysis of t!10 d.'l.tll 'by the chi-otl·ure 'M;;)t; 10 

e1von 1n 'rablo 4-b. Ttl" etto..,. o~ \10;ldlt of ',oat l.."ll..'VO.e (a), 

oex-1.*u,t1o of ptlJ~ont ~'\rr~3ite population (0) cLnd tho 
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ln~ti.ono iUD. AaO. aco aa4 Aa:.Il1:O UG found to be 

8J.en,1:f'1ouD' Wb.Ol!OU hoet lana1 40D81t3' (.4) had ftO 

8J.gn1flonn' o~foot Oft tile IUlber of tmlla ta'Ogea;r. !be 

total. aDd _0.11 !PII\lbe.r ~ teaa1_ pmduoe4 at d1:tfOJ:8Ut 

In''el.G of the tilCtorO A, 11 aDl 0 aJ:O or;treo(lfJd in 

!able 4-0 nn4 theae an 111118tro.'04 1ft F14.4A, 4B aa1 40. 

Oompn.t'lo-ono of "''lo 41ft __ ' 1 .... 18 of tho tuctora are 
I 

o~104 out by the oh1-equan toat Whioh are prGSO'!-:ta4 

in hble 4-4. 

AIIonc the leve1e of the weight of hoet l...'1.naG (n), 

JItl.Z1r:Nm 1'l\It1b«r: of torn10G (t 2.29) tfeJ:O In"Od uce4 w1 th host 

~ o~ voidl t l:~ '0 to " me (bo 10'9'01). Host l.an'ne 

hnvUg c wo1~ r~ of 0 to to .. (bt ) 1)rodu.oed ygry 

low number (4.") of lama.!.,.. JIo aignif100.nt d1fferenoe 

1m.'3 48'00". 'b()tuG. bo (l.az'9a1 we~t rnngo ,0 to ~ l:'lg) 

o..~ b2 lavo10 (5Q"~ of 10 to " 116 type + 5OJ' of a to 10 Z!I{) 

type). 

AmoD.~ tbe 10't"cla of the aoz-mt1o of l:urcmt 

pn:r,ls1te po~ul.Q.UOll (JI. 2 tomaJ.ee. t aula ratio (0, ) 

produoGtl anzimum lI\Dher of 1.42 tema1oa. .i!'ru'~mt populi).tion 

i..n tho ro:Uo 1 ton'1.lo I , anl.a (0.) produced the lI!.nirua 

.. bar of 4.01 tf.DP..le p.::'O~.,.. 1'10 81.gn:lflon.nt varia.tion 

... 0 ....... betweaIl paront ,..001'. populntloU With 
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1 f0Qt.1l.o: t a~~. (.0) a:n4 2 tCll'.laloe • t !.1al.e (°1 ) 

BOX'-r\r. tloe. PBr-$fttpceaol'te po~\ t10ft ~"1 t;h 0. fUJz..«a Uo 

of :3 1'~le8' t mnle (82' 18 not tcnm4 to be e1gn1.f1on.ntl7' 

dlttereat troll those nth t tomalo t :'. .:;,100 (e,> aIlrl 

1 t~;J.o I , ~::.108 (04) ~t1oa nth rotoronoo to the 

number 01 tOl'\:'~OS produo.. lttlt plU.'ant JOl:rJJ.a:tlon w~. th 

1 to:;~la I 2 ~.o (e,> e.n4 t for.nle • , !::t~leD (04) are 

st.."1.t.latioaUy on ~. 

~18ou be'hMa 41fteeat 1 ... 101.'1 of 'tapera

t\are and huald1ty ooa~1AaUoU at 41ft __ t 1 ...... of 

the tr:;.otora A.. a ~ 0 are 41 .. 1a !able 4-8. ~o 

hoterogtltni1\'f oh.1-~:J(::~J.!:lr3 £0. A, D an.d 0 a.'l"fJ olr:nlt1.I,unt 

1n!1C;c1t1.llg t..tul.t the rnponsH ~ nth teml)Orntun BD4 

humS.,'j,1t:! cood1t1ol)o. !he .. beI.- of teRll.oa ~du004 at 

tLo l.Ef'f'Ol (one hoot per t'emo.1e ~1to) 1ilW3 cax18.tm !!tt 

3200 ODd ;0'); ruI (~). ~1e la a1enJ."~oa.'1tl.y h1t;her than 

thone at 20010 and 751' RU (m,) aa4 ,aoe n.nd 6l):'t mI (~). 

B4lt 110 a1tjn1fl~t 41ft ....... 4e'tf)oto4 beinleen the 

oount~J of tfJOtlua at 290 0 ani m RII (!fi, ) (' .... 'l4 at :5O°fJ 

Ull4 60;" lUI t m.,) • 
\~: 

1ihen two hoate per teeallt pars.lfJito l!in."0 1ji'V'O!l 

(~) tho taa.x1ara numb0:t' ot fealA prosoDY vus ~)in 

ztooorie4 at ,2oa aDd. 5O;~.wI 'S,). fh1a 18 siti1l1fi~~Ultly 
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h16har than those at ~O aaS ~~ Rtt (fU2) and 2fJo(J 

,~ld "15;; RH (~). 'ir!au __ tb8 hoat lal"vnl. 4 ... 1 iq 

18 two pe f'.J&'Wt ~... ("1) 'thoro 1a & p:.-o~a$lYO 

:i.noreaae in t>;,e l1lIIIOe fI'l teal_ With 1ncrea.si.rl6 

Ma,p~a.~J aDd 4eoreaa1Qc h1a14lty. !the S~ t%.(~ \A\8 

o'bserVod when th02'C WG1"8 ~ hoo1;s per fcnnnle pc.rtulite (a..,). 

i'hore 18 aD J.aonulag _at of tem.~ p.ro~ 

production With inoroo91lt« tompero.1;la'G oM decreas1De 

h\'lm1rl1ty- when tho host 1a1'V'8e hB4 a. IIIea.fl ve.1ght of 30 to 

'5 _~ (bo)' :11l ~ 41:t~e .... bo ..... 't:he three talIlera,

t·~me and h'C1~lit.1 ooabJ.aQtio_ beiDg ~i~Uioo.nt. aut 

(,: 

when liII: ter ~;,l.e wlth a veigh t rr.Jll8G of a w to zag (1;) 

wee g.tvon.tlle Qt\a:1IUI !IUIIbe of tomol.. p~~ .. 

J!'fHorded ;:~t ,...,00 ana 00;' an (~)t 1Jh18 beinc G:16rd;;.'1c~mt17 

h.1{:ho;r;' ~ 1ibone tit 260 0 ana 75]1 RlL (!l~) f.md '2Q U lUld 

5v,~ Ril (rIX,>. Ho a1(:nJ.i·1oaat 41ttcranoo in ~9 f'tDale 

P1.'060llY mmbtxt' wo doteote4 bot .. 230 0 and 75;; lUi (~) 

u.."ld 320 0 a.nd 5()~~ an (m.,). a-reopond1ns to b2 1",~1 

( a r.d.xtun of ber:.vte Wl4 up". lan'ae 111 tJq;l(J.l P1'O

porUou). thoro 1e _ bore.. 1D the n_bel.- of temnles 

nth !.ncJ:oasll16 ~pa: W20 ilD4 4eo:r«U'ling h'Wll1.Jlty ll1V'018, 

tho d1fforoooo bett ... ~ OClWlta o-r temaJ.es u.t :so-a l:uld 

GO)' lUI (m;t> and 2t)°iJ and 1;p JW (ta,) be.1ng not 81gnifiot~t. 



t..alee pzoduoa4 vltb ~1JVJ teaperaturo t.m4 

490reBCtne htarUdi .. lft'el Whon "hero wa t tOtl.'llo , 
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1 lIBlo 1!'3tlo (00) to~ .. ~t paraolto POi,u..l.ntl()n. 

!he flMlO tron4 wo.e obaen'e4 tIhen the H%-rntlo of ~"lroot 

~a1t$ populnt1on .. 2 f'~8S' t mll.e (0,). ll&t 

~ltm tho oolt-rotlo of paz,tGlt poV..z.l~l.t1on in 3 tonnloQa 

1 mn.le (0.,) mi.,''l1Dwl a_be of r6DQJ.oa wer~ produced at 
.t:. 

)f)oC o.nd 60."~ R.H (~t2). .\t., (t tor.rJ.t) I 2 ttHloa) and. 

cA (t to!nl· ... t , tt~\1(9) ~ltJt the anx1:lNa naabor ot ., 
f "·10',..,," .......... ...-,.' '!"t'I'1''''', ~'4'~<"Wl .... t ''''"'0 "' ..... .1 ~f\.~ f'7t (t;'Ify) qt:..,;1... T~_ : ..... .,,;.l>itw"'.;t ___ <,. ," y..t .. ~ 1 ~~'t~~.,.. va. I e-;-- '~l.U ,.,~J.t''''' .\"<'-"" __ ..,. .'i.i..-w t!iI'lau 

.'Jit~'l1!'1oantl3' h.1ghor tbaa "hoe. pro 1':.1004 bot~l ~t 230 J 

i:\nd 7;'~? .h.'.1 (1'f.i11 ) o,r'd ,oe J a.vW, G~ un ( ~! 2) • .3a t DC 

~}1..:~~ti:;;."1~c.n.t (!~tOJ:'3nce wwt 40",001104 bC'{.;'~'Oan t!lO O{);.wt~l of' 

i\L701oH ;,:\t 2JOC nnd 75;; PJl ('!I~) aM 3i)"\! tx,"U GO. ~ ~~a (~~) 

both u.t 0, ~:':Al 04 l.uv,~llJ. 

Tho soz-vloe count, ~ fd tho po.rn.a:i teo under 

dlttorani; 'RfJ6tir1(ftt oomb1Da~ havo boon o.rw.lyae4 t~ 

tho toUoW'1llg o.speota employiDg the t::·Cbn.ttPlOS outlinod 

ba.lou. 

A. Te(1ttnr: tho stsnlfioattoe of 121e difference 

bet1lttOf1 tho 10"f'el.s of the rain taotal:' IS in tho 07'f,)rG80iol'l 

of the teouJ.e-aal.e compos1tion of the P, progea:r b7 



transforming the ratio lUmber of females as angles 
fotal 
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and by testing the differences between these aneles in 

pairs by applying the formula 

where ,!.7 

is the var~oe of 9i 

B. Testing the association betueen the main 

factors and sex-wise classification of the P1 progeny, 

the chi-square values were computed on the basis of the 

form.u.J.a (an2 - a' n1 ) 

a+ a' 

where a and a' denote the 

sex-wise frequenoies corresponding to the levels, and 

n1 and n2 represent the corresponding total counts in 

each case. 

Data on the mean number of temales and males 

recorded at the three temperature-humidity combinations 

under various treatments are furniShed in Table 5-a and 

the replicatio!l..wis8 data 1s given in Appendix V. The 

mean number of females and males produoed at the different 

levels of the three main factors are graphioally depicted 

in Fig. 5A, 5B and 50. ~e female-male oomposition of 

the P 1 progeny of !. brevioorn1! under different levels of 
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tho aiD ~QOtoINI A, .. the t.UN teIl~tl.U!G-

hum1d1t7 OOSIIblnatlou are tw..-nJ.du,d 1n !abl.08 5-0. s-o 
anel 5-4. 

It 10 1Ad1oaW that ftt of th-o tb1:ee to.otoft 

toottlKt, the wei(#lt ot boat J.o.r9aG (D) QJ.one h.u Itboa 

e1gn.11tl<lfll1t 1nt1U01lOe _ .. female _10 oospoaltion of 

'.I t ~ at 26-0 Mel 15" U (!able 5-b). !he 'b~ lliJV'el 

has n60rde i the h1I#l-t peocntap o£ famnloe (52.,2). 

S1gft1:t1oant d1ttorenoo in the .... ratio .. detootod 

bot __ the b t (host ~ ve1gbt a-to ~) and "he ~ 

(hooner ODd llghtor 01'1_ iaequal pmport1ono) 1"'018. 

i\.t this t~~t=8 aa4 kwIl1d1t7 oomb1.n.atlon, 

the eex-ra:tlo ot 1Jhe par.' ~G1t. POPU .t.lt1oa (0) alone 

hn4 s1tJDillrlaDt ottoot Oft the t~l. oompoaitlon ot 

the'1 progooy, whUe hoat ~ 4iJuaity tA) a.9l4 hoat 

lnr'Ya1 ve1ght (D) hn4 80 td,pU1oaat dtoot (fable 5-0). 

tho 04 l#rel (t t<raale • , .:108) ncor4ed tho htgh&st 

poromt::lP of fEDolos (48.9') 1thUe t."'e 00 lft'Ol (' female: 

t ll'Ill.e) i!'f.Joord04 l'l. 1011 perQ~~ O't 1'ot:anlea (39.00). 

!he ..-mUo rocoriG4 a.t the 0. laYol was a1(:nit1oo.n~ 

botter th.an 'tlQOe at 02 aD4 00 1Rn the flu-rat1os at •• 

O2 aDd 00 109'010 were Oft }X\'toI:. 



tittSBXMdIiyLOflB JU Sim Utimmt tew«»tee moA ismlU^
IS

rnA'mm 50«c mnA ̂  m
INhh^# '3NnftIji

5a»0 ttad ̂  M
WmmAm 1Ib3.«

i* % w S#55 11.41 7.55 12.00 15.00 7.00

tm t•b V •» 4.55 9.00 !2.O0 17.00 14.53
5* •b\*2 2#55 2.47 1.47 2.00 3.00 9.35
4# ^ # *7 I2«40 14.47 U.47 mM 10.00 4.47
S» •« *« «4 %m f.00 5.53 8.00 4.00 5.53
€« 2#00 2.41 2.47 7.00 7.35 5.35

•»S «i 1*04 1.00 9.00 9.33 4.00 1.55

V*i •a 4.00 4.00 9.S3 12.47 5.00 5.35
S# •*» N *5 4.55 5.55 3.00 1.00 5.53 2.33
ffl» S *1 •« 5.55 4.00 2.55 4.47 2.00

II# *tt *0 5.00 5.47 4.00 4.00 18.00 17.00

12. V*8«l 14.00 7.47 2.35 4.00 7.00

V t.55 2.47 4.00 7.35 17.47 10.47
14# *• *2*S 4.55 0.00' 3.55 2.47 8.47 12.47
!$• fs^m 3.55 2.47 5.53 9.00 4.35
I€« hHh t.4t 10.55 %n 7.00 24.47 12.47
n* 5.iT 5.55 9.00 15.00 40.00 24.33
fd» •i K •*

*% *«*3
4.»00 5.47 5.00 8.47 9.351 10.00

If# 5.4r 5.^ 2.55 5.55 5.47 5.00

•t *0 *4 5.00 $*n S.47 5.47 5.00 4.47

21. *1 *1 *• t.55 f .47 4.47 7.00 2.00 5.35
22« •l *1 *1 0.55 a.4f 12.00 8.53 5.47 4.00
25* «, b, •, f.OO 2.35 2.33 2.55 4.00

21# •( *1 bj 5.00 11.00 4.00 7.47 5.33 5.47
25« »l k| 4.00 1.47 3.35 4.47 €.:ki 9.00

•» »»a^ 5.00 5.4? 10.35 25.55 7.00 9.00
22# •t 5.00 4.47 8.47 I2.t^ 14.35 15.00
22# *1 ̂  ®2 4.00 9.00 8.00 4.!^ 5.47
29# ## 1w *-~ *2 f' 4.55 4*00 8.4? 5.33 7.00 11.47
52# •f H H 4.4T 4*00 5.00 5.00 8.53 5.00
91* HK% 4.00 7.00 8.00 9.35 13.00 18*:^
52. H % «f 2.4T 4.SI 18.00 12.47 4.47 13.47
». 4.55 7#47 4.47 4.00 5.00 19.47
5#. #2 ̂  ̂ 7.2^ 4.00 4.00 2.47 14.00 20.00

55# ®2 % H 4.55 5.55 5.00 3.53 4.00 5.00
" 9S* V 1.W 3mm »9#>3I --^S.55 14.00

5f. #2 ̂ 4.00 4.00 5.35 4.00 3.47 2.53

5»^ #2 ̂  «2 4.53 5.47 4.55 7.47 4.35 3.33
59» #2 ̂  #5 5.47 4.00 5.55 4.00 2.47 3.^

49« •2H *4 2.47 7.55 5.55 2.47 7.53 4.47
4N^* •2 ̂  ̂ 5.35 5.00 4.47 9.00 13.47 27*00
42* •t^®l 7.00 7.00 5.00 14.35 15.00 23.35
45. «2 1^ #2 2.47 5.00 3.:^ 11.47 18.55 20.47

41. •2 H ̂3 2.35 2.:^ 5.00 4.00 9.47 14.!^

*2 H *4 USf 5.» 9.33 9.47 11.00 7.00

••u-» f
«5- t

iMt

m

wm fwwlit p»iMd#» II » trnmx « 9S «i
*  * ^ «* • • 0 •*» f0 mtt
*  * 1^1 * luAf 0f Ilk# iMMit# #f til# *h* tyy#

^ Mid «w e«Mr half of «h«'bf> ^p«
smtto <rf ••■*•>$ g»Mlb» pbpaXattM - Itf (rtMMaeiitaXe!

•  • • • -»511 ( •
•  • • • wflSl •
•  • « • —■ f 15 { ■• ! '



Levels 

(I &0 

a, 
a2 

., b
o b, 

b
2 

0°0 0, 
0.., .... 0, 
°4 
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J'e.al.ea JIalea Chi-square 
. . 

251 (49.70) 254 (50.,0) 
248 (44.80) 300 (55.20) 
187 (45.20) 2~?7 (54.80) 

24' (44.60) ~2 (55.40) 
195 (42.95) 259 (57.05) 9.55** 
248 (52.,2) 226 (47.68) 

128 (4'.5.) 166 (56.46) 
164 ('4.10) "7 (65.90) 6.54 BS 
,,6 (".2&) 158 (53.74) 
141 (42.86) 188 (57.14) 
115 (48.12) 124 (51.88) 

F1gures in parenthesis indioate the related 
peroent::J.ge ya!ues. 
** S1gnifioant at t~ level 
NS Not signifioant 

o 8
0 

- 1 host larva. per female paras! to 
~-2"" .... 
8

2 
_,.. H .. " 

o bo - larval weight 30 - '5 DIg 
b -" .. 8 - to DIg b1 - halt o~ the hoat larvae of the 'bo ' 

type and the other half of the 'b t tj 1 

o °.0 - sell-ratio of parent parasite population - t:1 !Fema1e:Male J 
o - tt .. " .. 2" .. , 
0

' 
_.. " .. .. 3:1 " ~ 

0 2 _.. " .. .. 1 : 2 tt • 0' _ ff It " .. 1 :, .. t 4 . 
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n I • • ,111M ......... , .. ., 11 •• 'X_ ••• a .. I. f' • • • • 

lie"Tols P..:Lee IIal.08 Ohi-eqtl€.\rQ 
• 1 I , I T ... T ) F .,. Xl. • I • ' .... I ••• I ";-' .... q. • b , I 1 U r E 4 

::ga, 
0 239 (41.51) "' (58 •• ,) 

~ ~4 (45.S5) ", (54.15) 2.'2 11J 

&2 291 (44.22) '" (55.78) 

:[} 'b 
0 "' (46.90) m ('3.tO) 

bl 248 (44.21 ) ,1, (55.79) 5.58 t~3 

"2 25' (40.48) ",2 (59.52) 

~) °0 '00 <'9.00) 294 (G'.CO) 
0, 2'~ .",.., (46." ) 269 (5,.G9) 17.44·· 
0') 128 ('9.15) 194 (60.25) 

L 0, 151 (47.94) 164 (52.06) 

°4 "5 (4£.3.91 ) 141 (51.09) 

• 1 • _. d ".lIl _.., ,." f ,....., I. 111 .111l1li ...... II" I • 1 r I ......., .... ~..... • I ... 

F1g'>l.r03in Z:;:::Ilr'nthes1a lndloato the r':11atod 
~':,)ntagt) va!L1Gs. 

** a~lr1.out at ,t' 1'"$1 
H~ Bot 8igntfloUl'lt 

~ a - t bout ~ POI' fomr.ile PGZ'u.al '0 
~ - 2 II If ... 

Ai -, ~ M fl .. 
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'a~le 5-4 
JI.aalo-lhlo ooaponl tlol1 of.l! .".aN WtCler eU.tforOl\t 

~ft'918 of the aa1a ftlOtofi. n a at 
»<)0 aJl4 ~ JUt . 

r 1 

""d.' I q . •• I • r T 

Love.to rf'a\loa JIa.loo Oh1-equnre 

, An , .') .... • , , JI.-'-.~ • I 1 I • 

~a. '9' ('0.,2) ,. (49.Ga) 

a, 445 (5,.10) "' (46.90) '-:.56" 
a 2 407 (40.54) 59'1 (59.46) 

., b 
0 55' (st.13) ,'6 (48.2'1) 

b, 194 (45.75) 2)0 (54.25) ".52** 

'2 498 (44.0'1) 652 (55.93) 

Q °0 '24 (49.02) ,." (50.98) 

°1 "4 (46.98) m (5,.02) ".95" 
°2 199 (42.90) 2GG (51.20) 

0, 205 (45.05) 250 (54.95) 

°4 1S> (56.1') I., (4'.81) 
1 Fr •• I I .. n I • I • J" • I It' • • • ...... ~ •• • 

F~1'.t.ros 1n p;:.1..!~onthoo1s indicate tho l':Qla ted 
porocmtugo valuoa. 

;) b - larval wo L~t 30 - '5 mg 
bO _.. n 0 - to Q3 
b~ - b.a.:U o~ the hoot In.rt'ae ot tho 'bo ' t~n}O 

_md tho ot.~or bal.t o£ the *hl t tyoe. 

".0°. - ao:-rutlo of },}Oorant ~)ar~1.aitro population - t It IFm:!lal.e'KnlQ~ o -" n n ft ~'It .. 
ot _ ft n" • ,.t " 
0 2 _ ft r, n tt t .2 n 

:ol-'~ ft fI ff f., ") 





1  HOST l-ARVA PfeR PE.MAUE. PARASITE

2  II II II II

LARVAL WEIGHT 30— 35 ■

8 — lo I.

half op.the larvae of the 'to' tvpe AHD
THE OTHER half oF THE ' b ̂ ' c: AT E CSORY

j  FEMALE -.-IM A LE

Fig.SA I

MALE

FEMALE

F IG:5 fi
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At the abOve tm2'porut~ and hum1.J1ty oOlllbin.."lt1cn, 

all tho throe mnin tanto!!'e .A (hoot larval d.onn1 tJ1'). 1) 

(wci.gbt of host In.rvae) atld. ;: (oox-rot10 of' pnront ;o,rn

nlt. JOp-..ll.ntlon had o1RnlfioOllt efta:')'" on the sex-rntio 

of tho P 1 proa-y (~blG 5-d). 

I~ the lt1volG of A (boot ~~l density») 

th. Q,1 loYal. (2 hoot ].[~ per: ~cmnle po,rae1te) rr.:lOOrde4 

tho h1gb08t pOJ:Oootaae of temo.les (,,_ to) • the sox-ratio 

%'eOoftod. at ~ lovol was s1plti;)atlt17 OOtter t!uul thoee 

rooorde4 0. t tho 0.2 1ovol (' boat l.arYao P~l~ f'tXlr:u.o 

~1to). no ~1:1cnirloaDt dlfferenco J.n the oex-rotlo 

llM 4etootod. bOtllOGn t..~ loYele ~o (1 host lart"Q per 

fom::tJ.e par. ,01 to) and at. Bat the oez-r7 rtlo a.t tho 0.
0 

11JV'el was 9~1.1£1o~'m~ bettor 1bul thnt at ~ l~.l. 

!~ tho l.OV(;la of B (vetgl t of hoot l'~) t 

the bo love]. (hoot In-''''Yt'l. ve18bt 30-'5 nrc) ro'}orded the 

!1.1ei1Oot pO%'C'1nto.(re of toft.~l.a (5 •• 73) {3..'ll:1 t.no e;e:,;;-rn.tlo 

at tho 'bo 1(19"01 we 31gnifloantly better t!un t...'100$ :It 

b1 and b2 1~·;ls. Bu.t l'lO a1Gn1t1oant d'l.Ueronoo wt\C!J 

(lotol~O botvo_ tho BOlt-ratios reoortlod a.t ht 0.'11:1 b2 
101"')10. 
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.;~ the lwc-..la of a (oez-rntlo of ~;:Jnt 

pQZtoite .POVUlnt1~m). the 04 lov'0...1 (1 1'ooale : , r.),;J.W;.;l) 

~OCI)r4e4 the ll.1gboot perO"l(;!t~~ of fQr;n.loa (5G.t,) ~1.."1Cl 

the sox-ratio waa aitlJlUlonntlJ' bottol: than those 

recorded. at c?. (12 :.lM 0, lovl,.11a. :;; 



DISCUSSION 



108 

the f8OUll41t.J. ,..,.....". pnftoUoa aM ~0IBle-

ale oapoalU._ of aM ........ '1 "0-..1 u 

iatlwm0e4 ..., ........ u4 niP" of host l.t.t.rvae of 

illllllllaltl'''' Btrdatoa u4 th. __ .. t1o .f the 

parent pa:rae1te poJN1atioa wee aW4184 at tbne 

tesapera""e-Jra1dS:~ _llt •• t1ou .td.oh ft~08antecl 

aeazo optlJ.lla 001\41 ti._ .f .-0 an4 7". lUI tm4 ~yorae 

ooDd1Uoaa of 30-0 ...... a.II4 '2-0 e.n4 5O)(t IH M4 

th ... o.b1aat1ou .. IIeaedontl Z".tGl'.ft1e4 to aa l'Rt , ~ 

aa4 m, ftlIpeotlnl¥. !be .ft ..... of th_ ahon th1:ee 

taoto1te _ the 4unt1Oa ., 4cwe1o...,., vue alao atu41e4. 

the to11owt.a8 .... the 1en1&I at vh10h the ettect. of 

the , .... taotoJ:e \19ft atu4184. 

J'aoto&' t. _, l.Awal ,_1V (A) 

Lft'e18 -a. - t boet. l.az9n PC' taal.. parae!' • 

ft • 
.. 

h.o~ 2& Ve1&ht fd hOet 1anae (8) 

LoYola '0 - Iaon 1uZ'Ynl. _1gbt 30 to " _ 

't - • 8 .. 10 JIg 

"'2 - halt 01 the boe'tn of the bo VPo 
aa4 tM other half of the h, t.YPe 



109 

'actor ,. Sez-zat1o 01 .-eat paras! te population 

Levels 00 - t.t ( .. ~. Mal.e) 

01 - 2.t ( Q ) 

02 - ,., ( Q ) 

0, - 1.2 ( " ) 0. -t., ( .f ) 

FI~aJtf iI'l'Y OF I- l&Um<JlW 

!he tocun4!U 'tIU ft0024e4 by examining the host 

l.n.rv'ne on auooooalvo 4ayD aft_ oont1D~t wi t..'l tho 

~)Grnsl t f79 M',i d1reotl7 aount1ng tho Ggt~:. adhering to tho 

host bo47. 1>3_ OIl ..... m.uaber of esgs 10.14 by' the 

tCl'llal. pa:rnal to UIl4er tho 4J.ttere1'1' troa1l:m.G:n.to at the 

tb:ne tGmver:ltur~_ lwel.a are t\tm1ahod in 

table t-e. and the J:e&N1ta 01 ohl ... ··u.n.z.. teat fl:I:O preecnted 

in table 1-b. the _'be .f esga laid 4t cliff'ercmt leYels 

of the ~ tao ton ... -.u:1s" &nil presente4 111 

table 1-0 and the •• an fll'aph!.ca1l.y dqpl~'}tod in F~.1 A, 

1 B rmd 1 0. 

IUl the main .tteo_ V1s •• hoat ~ density (ll), 

veight of hoat lfU.'9'f.,u) (B) and aex-J:atl0 of parent popu.l.n.tlon 

woro t01lft4 to 'be a1gn1fiGallt. 



IntllJOl'aOe ot hoet 1aJr'Nl .etUl1ty on foo\mt11ty of 
Jl. .!YJIslD&1 

J\ 81gnU10a0tl,- "J.p,,,;" number of GIlt:- v._ 
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obtained at aU the thne !II 18'YelA vben the hoet lanal. 

dena! t7 vas !lain_in.. at two per t8lllOl.o paz-nat te (., 

18T01) than. o.t tho &0 (t boat l.arra per toaalo parae! te) 

a..."'ld 8.2 (, host lar9'ae per t-.1e J)Graaite) density levols. 

that the tooun.11'b' of .UQ.QB:.I!12gmU.i. and 

1U.U2~D ap_ 1noreaae4 PHCr_1vely with the nwabezt 

of hoe. anUable 18 al.rea47 reported by Doutt (t 959) 

amI Sbeahag1rl B.ao .11 al. (t961). the present ttnd1nc 
010"17 a(~'et)s vi th the reault. obtained by Stlbbo. lao 

..u,il. (197 4) in the cae. of J. Il.DS2I. In th1s oase, 

mo.xlaum feound1ty was rG6iaterect with two 2mXII l.arraG 

per paras! to pa1r. !he tnoreu04 tooUDd 1. t7 Q. t h16h boet 

denai ty 1..-018 m1Sht be parU, clue to incret.lse 1ft the 

den.!J1ty of aV~l1labl. ovipositional. sitee (Fl~.~i·lder., 1946) 

1)..n<1 partly due to ineroaeo 1n the B'Ynilabil:tty of tood 

for tbe temt:'.le pnrnoit(} (tlll,..tt, 194'~ 1945). Perbape 

1ft .I. Mmoo£nw the optimua 4GMi ty of ovipoa1 tlt)na1 

slte8 and adeqUt'\te ~dult nutr1ti.Oll arc cMctrGd with two 

hoats per piU:a.sito fer.r.l.e.. !h1e ta, however, Dot in con

EIOntlnoe with U117ott' a (1951) obeervntion taa. t in j.JatlltSQE, 
a. t!.xed m.ul00r ot 0&'i;8 llre 1&14 recarcUesn ot the number 

of MS1:tJ. 
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!he ohl .... qUt:« ... to hotorogenlt:1 of host 

L.~ dens1v .. tCND4 to be non-aL1D1f'ioant 1.,"ldloat1nC 

laok of hoterogaD1ty 11'1 " •• peot of th1a fnotor OYOt' the 

dltfuroflt m lovelo (!Cable t-e). 

11'1fi~no. of .. 1gbt of bon l.a.rn.e (B) on t..'le tec:.Ul,,~1 ty 
ot .I- S,uj,99n&l 

Heavier llll.'VBe (1arv'al we1ght 30 to '5 mg) t.Uld 

ligbter l:ll.·VUG (larvnl we18ht e to to ~) of t~e ao..~ ago 

tuld em adai::cture of ooth types J.n &<l,aal ~)l."'O~ort1orw vere 

ueed 10 the preaant a~/i.ldiea to uocrtu1n w:1Ct:10Z' purae! tio 

deYolopaent is 1.nfl"'lH1COd 'by tilo wo14jlt of l:J.l."'Yae. 

It war} r()'V'eala4 t'ho.t the veight of hoot l.a.r'V'a.e 

81:ar1m4 tJ~lt1()ant intl~e Oil the teounl.lty of pu.rnatte 

at nl.l the 'lrl.1w818. At fBi and !H2 169'0113, Il)/:xi.mua 

!&GuMl'Q' was Z'el:~lstored vb_ hoe" l.arvae oompr1oUtg ot 

naa.vier o.nd l.1ghter one. in .qu.:,~ proportlona (b.,) were 
,;;. 

e%1'OSod torparu.ait1sation. !he trond at the t;m, leval 

wan, hoWft"er. ditf'eront aDd there 1¥-a8 max:.ur..ua 8M production 

under the bo 1 .... 1 V!'u.~e l:elat1,"~ nesv:1.er ll'lr'fnS were 

alone WJed. 

At al.l the m levols. tho onlu.n!ve uoe of l'tght 

ueit"ht l.nrYa.e au Mots t~ the petU)1tf) (b,) vas found 

to pro.luoe s!{'f.'l.itiJa.ntly leua n~ .• bor of ~;e. !bin 
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01 __ 17 1Dd1oatoa 'h' __ 118h-~ ~ a:rc u.se4 

tor ~eur1ng ,l. ssma", the O'ri.po*1 t1,,1Jl l'O t"ntial 

1s not fu.l.l.J real1.fJed. 1M loW' egg product1on 'by the 

pc.ru.a1to 1n liGhter ~ .., be ftl)la.lned on tho ban10 

ot the lack ot proper OVlPOB1tl::m.al ot1multls 1n the 

li.l,=hter lnrvae or ba.ne ~ 011 tM rad:40ed BV'!lUabl11ty ot 

body fluid exwU.~ from the ovipoait1on wouNs of ll8hter 

larYae. for a(l~\l.t :reedl~ aa reported by Wylie (1962) 

1...l\ IIliw x1kw-lNdl vh1ob. 19 po.ra.si t1c on ItiIAI 

The chi-atl u.ura due to ho t.reg on! ty of host larval 

welJ.#lt (1.1) ovor the dif"fereat m lOYolr) vas found to be 

signifioant. .\t the bo lervel, the ~ oomhtnt\t1on vas 

BU:)Hlrl.or to tho othor two m lf19'els in obtaining h16har 

f'oC1.t.:1J,1ty. .~t the b2 lwol also ~ numbor of ~ 

vore obtn!;i-fJd n.~; ~~le TIT:.J level 'but tl'tare nnn no 1'd . .gn1f!o('.nt 

'!l.f!al:"OtlOO hct'.l9cn t:~13 ~t, and !B1 lev61.o. Uovo-rOt", for 

ttH~ 11g~lt:1T 1:-~'l'"'V:10 0'1}' t'he gI.1~rlo!'1. tv of the !IL, lev,-,l 

tho rOWll ts thUD .in .;1 ceto tho." \;;1um ho:tv1er host 

larvoo (bo ) vore USOtl, maxi.laua teounll~J \raa obtained 

'I.ln.ier TU, OOr:1b!.n.~~tii)n <:520 0 and SO< lUl) Whi.lo in the onae 
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of l1IJh'Mr l.arvne (b.) tbe ~ oomb1rlntlon (2')o',J ~md 

75J~ RH) Wt\O toUD4 to 1Je J:elatlYoly 00:"0 m.t.ito.t>le tor 

bettor egg produotion. ~ihOft hean.ora.-.,d 11{~hter If'..rvnn 

wore \&SOd in equal proportions (b2 ) both T'~ and riI1 

levalo 1I~e tound to be oqu:JJ.l..7 effi.cient L."'1 obta111i.ug 

.:1mu,m ce' produ,:::t1{)o. 1'he .tudl •• ravoul ~\at the 

profOftGd In-()lo of' ttmpera~u::nci t7 o.,mfJin·~"tlon for 

ovi~o1 t!on by I. ll£;a\WQWa YSrieo "t:1 th tho :;01,;11t 0:; 

exwk!. t~B in the r~l':lir~Jd COn..l!:3tQncy tor oo'A t foe, lug. 

R1.:Jh t-'Oa.~l'i t:l obt.:w..u(xl ~'!.t tl1G ~ combil::.;.;diio!1 for. b&tw1or 

If;.t''VP..o if::; ?el'h:'~Im duo >to t!:1io reason. In tho preeont 

st'itflioa all. tho ad~ t P~:1lJ!:tea vera otfrt,,"ad honoy-glucQfJo 

m:iO:tuX'o an i"ood, wt it 10 qu1to proba.'blo tlmt the host 

1)0 :: flu.id t7ill b,:' rt:tol."TOd by the adal t fao;...J.oo to +;ho 

In£laenoe of aGx-ru.'t10 of paront PRaa1te po'nll'"tlon (0) 
on feoundity of .I. lr£t~1 

":\11 all tho tn ~ovol.a "."ted, tho parental. 8ox-rn:t10 

lev~ls 0, (211) unci o~ (3.1) were tOllDd. to pro-hlOo more 

u'Qmbar of tJggs -than under the 8a~Uo 109'010 00 (,.t). 
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0, (t.2) Wl4 04 (t,'). 1h1. olear1.Y abowo that Q 

dOllin:lD.oo of ftlllQ1o" in the fJU'-t pazttMJ1ts populatiot'1 

(01 om 02) 18 eea~mt1a.l t_ ~ higher !'oo\lnJ1V 

ar.-A. that tlbon tho proponloll of temoJ.ea roaainod. the 

same (00' 0,. °4), 1dle teoWldlt7 do not 1noreaao ",10th 

1n02:Qi\$o in tn. aumber of males. In arrhono·tokot18 

iK~Wl1'eat sinoe e«f;fJ al'e laid _on without oot1:n,e wld 

tert11i9i.ltlr1n. the ner-t'fltlo 0'1 the pa:rfJntal ~ruJ1'be 

J)O~1rllatlOD 10 up~ont13 no" apeoted to lnt:luano<3 

j">.H,:mt11ty ... The prlJoont re3'Jl.to 1n:U . .oate th..'lt thQ t)arental 

;J~at1O in.:rlu.enco f(>OWlJ1t:y a;a4 tnt!! EKlj be due to 

eftectl'f'e .. ~ting /l..,~ 3ilOOOOlltlll :tertil isn:tlon an 1 res';!]. t..'U'lt 

impro~t of ~8 st1mlua tor 0y1poa1 t10n lo{ldlng to 

bettor %"<Jnli:t!ttton of ~ 'lQ1D6 potonttal. It is 

'-PIt to -:)(hJ~1ble that the opt1J.tN.1l .. z-ra1;lo tor suoe98s~ 

fartili8:'1.t1{)'rl i.e", J. JJ:1!i'l9ml1 1a 0, (2,.) :::md o~ (,.,). 

!he hotorog~nit.v oh1-a'lWlr\i: to:::: thi) l~:;;Otor C 

(aox-ratJ.o of ,;:.aro-..'"1t par-.:l.Jite pop~t:l.on) OV:«" the 

cLiftozount l!ii .levels bolllg aJ..gniflot' ... u:', it is rovenloil that 

tlle l. .. opoue 1;(; t..l-}.1G Y-~10. crr_ Uio 4iffoL':.;llt j]i lov~la. 

~o totn.l numb~ of IIClH and f'emlos whioh 

omorgnd out from ~J)'h ~ltop..u \ftUJ reoo»4ed 0.9 the '1 

l'JI.'OIjtmY prod'ICt1011 unde dUtterent tr(latmGnts. Dn_ on tho 



__ ~ of ~1ee p.rtJ>.h.1oed under various 

vaa1Denta at tho thne m 1evo1o eo f\umi$hod in 
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Table 3-a an,'l tho remt.lts ot oh1-eqUtl1'e test cra 

l:>rtHJOnted in ~blG 3-b. the .. her of progoniea !,roduaoo 

nt different 19V'919 of the three mai.n tflC'tiJrS ~l.rO 

a . .&.JJu.11nt~ i1..Wld prosontod in fable '-0 rUld toone a.1.ffl 

U i..W:ltr<.l.ted in P1Jj. 3 /' * ,3 fl."ld , Zl. 

AU the maJ.n oftoo". V1.s. t hoot lllrvnl den..'Jlt:''I (.t~) f 

wo1.~t of boat l&TaG (13) and 8fu;:-r~~~t10 ot parfmt 

:xl%"un1 ta pC)l:)'U.l:\t1on (a) as weU as their 1..'1tarnctlons wore 

f'ound to be n1gn.1::~ic::~'t. 

lafJ~~L'.J!lQ~ 0;: ~w ;Jt l;.,:rY"~,;.l lie: l","j.t t:r on ;1~"O(~ij:" ~)roduQt1()n 

of j. J&a1~ 

hi~~~!ol'" t~·l.'~n ::~lC a 2 lcv~l of three ~(H',t l.(U!Vflf) r·HJr t~e 

'<;.t'J.ni~a 3t l'H1 1O"P~"1. Btlt at the ~ lov·:tl, sir:n1fioantly 

h:L(~\ar !lumbar of rwo~()nian ve2.'O prorJ:z.lOeQ, w'!1011 tltrec ho~t 

larTt.l.e tleru o~te~ per t6lOO.le pnru.o!.te (a..,). 
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a.n4 m2 1"818. ~ pmduotioa was also found to 

be bett_ U1\der the a, leYel a.nd tlWJ 1s only expected 

ltaoed on the foound11i7..... It 18 evidant thnt 

tempamtw:.-o-hua1\iltJ" OOllld.Mtlo1\ fOJ: %'Oa..L18ution of 

foound:lty potent1al. 4l.SO operates in the SflmO DUl.JU1a%' for 

e::lbrJon1o at1d poet--1:Ir.70D10 48'YOl.opelent lO~ld1ng to 

aim1lar trond in the pzosel\Y pro~.lwtlon.. that at 'l'tt, 
love1 Jlm:l:1au.m feoiJ.ndlt7 VB8 obtaitled o.t two hoat l~J.O 

POl!' toaul.e (a.) whilo llarh •• pJ:Ogeny p:L"O'.!u.,}tlon was 

obto.1ned at a 2 lavcl of Uaree hoat ~ por fomolo 

p;maa1 te 18 perhaps due to paz:afJ1 te aortc.ui t-J ooourr1ng 

11'1 the 1mutrJ.turQ $t~49". 

1'he oh1-'t'!nro duo to heter(}go~l t:." for the hoot 

It'~ dorntt;;l (A) W'tlll aiglltt10wst L~'11'}at1ne t.,"ull.t tho 

resPO!1~('HJ to h03t 1~Dl. donsity "f:lr;/ with tho fit le'll'els. 

At all the t!Ul'88 host dons1t;y levels B
O

' :1, ~·\n.'l 8.2 ' 

the Pro6tm..1 pro '~lct1on Wf9 touad to be si':-:~1tlJ~mtly 

hlf,'!hor nt the m, 10"1''11 as Clompcre<'l to the '.m1 n.nd 'm.2 
10'9'910 obviousl,y due to the 1aprovement in embryonio 

and poot-embr;J"Onic devol.opmeat leading to botter progeny 

proda,t1on. 'Wbon !iI, eeDd.ltloll 18 conn1dorod aC!>arat;')l;v, 

it 1.a !leon that h1f~her hoe" den.ity (~) wno essential '". 
for setting I\Ia%UIum pro~ txnd.uat1011 WhUe an oveo.1l 

con31dcrtlt1on Ohowa tho superior1ty of ~ leyel tor all 

tho three hoot density lG"f'ols. 
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Aooor41n1l to ~. (19'5). 1ft. IE1GPSiftP 
1J,Pll"Sl9M. \crt th :l.!.aaeu1D8 host dentJl ties, the ftumb~ 

of pro~ !)6r 'paml.ei te inOltoaaed untl1 a mox1tDwa utU'J 

ronohcJd. !he ntJrn~ of PIOI01\7 J)!,lr !In;root beCOmGS 

st.'lble beyond a. sttlgO vb .. the Jlucbor of host·: ·,:1th1a 

thG sphCl'.*O of action of the parGai ",as 01:000('10 tho total. 

0.1 cJ.... (t 967) ~ported that progeny t'l~(luot:ton in 

j. Wqz.\:!!'u:nw in.crr·~ti.!led pro~s8ivt~l.y ~11 t~l tho numbor 

of hosts aV:.d.lublo. tr ..... t it &howed a doo%Grw1!lG traM 1n 

A ..... aham and Ru.thew (1918) obaerved that the 

number ot EJ%poaed gSS:lEH lurcrne 18 rolat1Yoly more 

impor'rlJlt 1n the progeny p1.llQ(luotlon of 1. m;!J&~. 
V1ktortw n.n{1 i\.~l~OY (1972) rHO"_ tho. t progeny' pr04u.ctloll 

L~ BMA~5i1tHE\Jii DRIB 1D.or$ue4 vi th inorO!l90 1a ttl. 

nlabGZ' o£ hoot pupa.ria of II1II 4WltJ.Ifi. Tho PJ!oaent 

results ara 111 genoroJ. t~.emeftt w1~1 tho (Jarly 

Ob8or'9'&t10l:'l~". tnlbj!'l.:;t to tht) doteotlon of an 01')ttrNra 

le"f'el of two l.o.I'V!~O po:::- fomo.l.G pa.r'a.o1tCt r~iot :lHt and TIi2 

alld tht·oe L.'1..rV[J,c per host nt~. Under n.l.l boat denrl1't7 

lovt11n. 'rIt, oomb1nntlon \laG found tn. oo:;t in eotting 

h:1eh,;.)rprogeny '!'}rOd:lCt1on. 



L"'l1'l'WmOe of weight of hoat L:u-r.:ts (D) on 0~o;~ny 
produoUoa of .I. Sm.a'i 
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It is 1ntlloatM tbat 81gr.1fiotlfttly hilJhar numbar 

ot progenies wore p2:04\iOe4 Whe!l heariea: la..."'"'V'ns ('0
0

) 

wezoe O%VOaocl for ~t1Gat1ou. both at flIt and me 
~n:llt:Lons. ODder the ., 1 ..... 1, M a.dm1xtu.l!'o or 
he;:;,via:.t" t1.~d 1ieh.tor l.a.rYa8 111 equ:;J. propcrti.i.")lls ('0"') 

L .• 

,""}. t!\,:;: lle~lVior L.~e (bo) wee OD P,,:lZ :;ttb rGtoronoe 

to iCt0l;GD.Y Pl."Odilc't1on. ~e bette progeny prodl,u)'Uon 

from henv10r l~ 0_ 'be explain04 in tho ligh.t of 

be".. .la..WVL'l-l ,~ P:l.lXU "",el.o~" due to botter nu.tr1-

t1ol.1.al. e'tntua of:ruoh l.nrv'ae. 

i'"tV) b (l'H~nV'lar l..rn .. "'Vn.o) rrl/l b"l (ci.:,'t'Jre of o ~ 

:.:11-' 11.':-;htor l~o in eq'l~ '7:l:!~jlortit:>ns) lfJ"Vels 

:"Oei3t rJrcd t1.'lxlmum PI.'Oge117 p.rcHll1otion t,.tG t~le !".t, ll:rval 

('2~~U o.."'1~l 50, < wi). lIo'tl8'f"er. tor th.e b t loyol (ltahtar 

L~:'~o), aax.Lmaa Pn)g;;::ny produotlon "ms reglstored at 

tho 1'8.2 ootab1n~~t1on ',OG\Z aM 'OJ' roI). ~ho t....-owi in 

highor' progeny pro;,tu,otiOft a.t the bo Me. 'b~ 1ovols 13 

'limit .1r to t110 trend in h18h.ezo ee;g pro u tlOtion at the 

~ 1"(;)1. fho variations 1n idle treN1 of P%'08~ 
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p:I'04u.otlO1l at Uft __ t ..... ra. .... -hwat/;\lV le'Velo 

~dth heat welght obaztcoe is 4u.e to the differential 

impact of these abiotio ew1%'ODm9%ltf\.l components 1n 

relAtion to ho.t nu.U1tloaal f.'ttr.ltu.G in':11cntod by hoot 

we1gbt. 

As 111 iI.StIII AmJdHhl (~ptora. 
Iohn(~UDOn14ae) (OUr.janova, t974), it 18 qui to pOssible 

thll. t j. mvi;)~ l.a78 '."11180d. 06<:jG on large 

larvae a.ntl untortl11sod Etf,(g8 OD. ... U larY'ao and thu.o 

the malo produolng ~ vUl h found only on l1«btar 

1&l!"V"Qe. !he cU.tforon.tJ.a1 naponee of tho WOl.(1ht of hoot 

ltnvcle oyer the d1tf'orOl'1t til lwole rill th~n be due to 

the Vtl1"iut:1ona in tile tom~tUJ:e-Iu.Jm1 ,1 ty tolorewQ_ 

of tho two l1eroo. 

A aez-rati.o of t *2 (f_ale.~,lo) in tlte pa,ront 

!m:rn.s1 te popula t10n (0,) bu reoord04 0. o1enifiOtUlt17 

~ pro6e~ produotion aa OtJ1lPQ.ro to the 0 4 level 

(t .,) at !Il. ooabln..",Uon. At th. !K2 an4 m, love13, 

the trend 11\ progeny :p!:.'O";~~at1on. vaa in fuvt),lr of better 

prog0l\1Produ,~tlon undo:r °1 (2.t) tban under 04 (f.,). 

At n1l. tho tooted fr~ lav'Ols, the par_tal Sttt-rat10 ot 
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t ., (.4) was t0u4 iate1.or to the rest of the 

8ox-ratto 109'0318 with ntaonoe to proPtl7 produot1on. 

the ., (2,t) :'lfl;'j 82 ("t) lft"G10 of ~tt:.1 8OZ-rtltlotJ 

oha.r'lOtOZ!lfle4 by the 4oad.aa1loe of teJlOl.es woro nlrew17 

tOtUlCl to 1M oons1atCtaU, 'be"_ in the p.y!Oduct1on of 

fJ8.f:t8 at all the IH 18'ftle. aow .... , similar oonslotont 

traM. 1ft Pl."OfJSn7 produeUoa at aLl !U le'f'olo were not 

detected. Thun at tKa an4 ., In''Ole, 0, (2.,) .a:~tl0 

va.o found to be wperlo» to 8. (t .,) sal this 1n41oatea 

that for better pro......, pzo4uOt1oa al.Do n dom1nnn.ce of 

tott1.leo (81) rather thaD of mnJ.&G (04) 18 4eBunble. 

!h1s tln.d1De 18 not 1D N.1 a.g1!eGDOut With the earlier 

JtepoH __ Abnhaa and .thew (1978) that tho nuaber of 

zanlos 1n the pa.ren tal popu.letlO1l Of J. iEIYJr99.lNdi 1s 

rel..nt1'V'ol)' of more bportrU'lt. 

!he re .. !l1ts obt!"iDe4 at the m1 1.,.01 (28°0 and 

75::' Ril) arc not in OOtl8OIt.COO w1 tb tho _ond under 

Dl2 a;rul m, oon41t1ons and the suporlority of tho C, 
raUO (t t{)ma~ot :'. mn.1ef 1ndlcn~s tMt at ro1at1n17 

low tell1)erot"..a.ro-hlgh 1IM1,d1t,. coDd! tlouthe proterrod 

Uft'N of' aex-clOll1n:moe U tilted tovard8 SIale ~o 

at the a.boYo 1.,.1. a.t1n4t1l8 of A'braham and MtJ.thow 

( '978) that the mabeZ' of mal •• 1n tho po.rental population 
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1a "lat1vel3' _" ~t UDder reoa t_llCtraturo 

oonditiou arot:J1ttiI 2B.t '·0 is 1D line w11h the proaont 

o~tlon. 

tho hG~_ oh1-equa:r:o wac found to be 

o1anlfioant Olld th10 1I1,11_.e8 tbat the rOGponoeo of 

the factor" YQZ7 'Lr'ith tom,porn~~lty oomb1nt\lIlons. 

At aJ.l the 1"'810 of 0 (Oot 0 •• 02' 0, a .. '1t1 0.), si.c~1-

f1o(mUy high01" progeQ7 PI'OduoUon VWI oonol:1t·:mtly 

obta1ne4 at the m, leYel ot '200 aDd 50,"1, 11 .. '1. !ho 

1apro ..... t o~ ~ pzo41lOUoa nt thn 1'11:5 oondition 

~r aU. the pUJ:'Ont~ ou....:atlo. lDii1catctJ thnt for 

et:lbryordc and poa:t __ 'Ryoa1o 4ft'elopz:.tl',.'!1t of the llfl:f!':. 01 to 
is 

this part1o'~ tempa...-ature-lNm1d11#7 oombinn.t1on rela.-

t1"13' DO" fnYOuro.blo. 

!he tot,;:.l. aUlll.>Q of f •• al. _orgenta . 'W"aS 

rttOOJ.-dod under <tWeont treatment ooab1no.t1ona. Dnta. on 

the .san maber o:t teaa10e produoed b7 the p~c'.o1 to 

under Yarious tr~1tmont13 1a dU'teent m oomb1nntioaa 

aro ~1oh04 1ft hble 4 ... aM 1lhe J:eaults of oh1-8q1Jat'e 

toot ace :;lrosontea 11'1 '!nble 4-b. the _an number of 

tcmr.lles prodaoed by Uta 4Ut __ t lovols of the three 
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IIa1n factor" ~ ta41cate4 111 fa.bl& 4-0 and those 

aro represente4 1Il Pig. 4A. 4:8 and 40. 

It 10 1D41onte4 that the host l.a.rYnl donal V 

exorta4 nign,1t1oaat 1Dt1u.eno. OIl the ntnber of temaJ.oo 

produco,:! lTJ t.Jto ~aa1te at !II. (28-0 rUld 75':1, RU) Md 

!fl,) (30°0 nll4 ~ aa) 1 .... 18 onl.y. "/hen one host lArva 
'-. 

pfrt! tGmD.l.e p,: . .;.r~lJll to C-.> WU exposed tor p~:.ru31 ttaatlon 

a t the !lit 10'9"81, a _i8n1t1oa.ntl3' higher nur:t'bor of 

toml..e 'ProBeIV' ~ obta1aecl than thonG obta1ne4 troll 

throe boat ~e ("2). It 18 thus observed that an the 

ll11Cber of hont. por tOMle pQZ'O.3:1 te 1ncronOGd from one 

to t:~. the nwabor: of feal.o :lrJge~ dGOroa.oH. WI'S] o.r 

tr~Dd of :pzo4uotloa of ~ nth a omall proportion 

at tot'1..~CS at low boet 4enaltlee 'Vf1.S el.oo reported b.7 

~ (1962) 1n tho case .f _"1M !iKiWlJm\Q-

fll0 ~ in ttDll.. ~ production Qt ~I~ 
( .. 

oombination of '''''0 Bnd 6O-J' BIt was qu.1. i;e dl£foront and 

~u!cr:~ thl!1 eo!\d1tion o1gnUloPdl'17 more !lUClber of f'oacl.e 

'lrOgr.m,y '.:n3 ~1'Odueed a.t the 6, level (two boat 1.orvn.e 

~<)(.r female 'P~ ::11 to) th..'lD at the .0 lev(~l (one hOBt 

lllr'V'l.l llC'r fottl..te pnr(~l te) • 
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!bo ~~. ~08 N!'O exntlOt,:'la to nriae 

from diploid elf88 ara4 the V'clriatlou in. tho JlUDbor of 

tGt3:.ll.o prOlJ8111- 8:18 _us Ot:l.uae4 "" tho to!"tU1Ba:t1on 

a1¥l pr:;)port1on of 41plo14 egr;e tba t a.1ro lu.1d on the 

hoats. _on nt ... rortUlautlon, the deposition of 

d1:1l.o:1d 0680 18 regulate4 b;y thepro(Jonoo of adequato 

~tir.Nl.us p1ckOd. \lPtlW\l~ ~ ovipoul'\'~' DJ;lil/Ot.> tho 

W\to~ tl.."'td tbe d1vGJ:sont ~s of tliilJltllo prC>gon;v 

produ.otlon in dl£tl!Jront !II oondi.tloas 1'row v'lr'j:Ln6 numbeir 

~ hoo_ is perho.ps due to the aod.Ui·:lu tJ.Qll. of ovipool

t10lSBl ot1Jlulu 'tlDder tomp~t~wa1,.;l ty V', .. :.riutionu. 

t!h1e to aubotant1atod. .... the o1GrdS lODnt ll{J'tor;Jf~(";.."li t:; 

ohl-aqU<lZ'8 ten: the hoa... ll.u"¥'t~ 4ena1. tv (.tl.) over tho 

dUferont m combinatlons. 

Influence of veight of hoat ~ (n) on femt'..lo proGany 
pl:Od.u.,~tlon of 1I- lIEU1tnui. 

on 141. a_bar of tOllOle prol&olV' prod~ ut all the 

t..'1ree :a1 ooab1DAtloaa. At the m, lov~}l. an adn1.xfiu:'o 

of heavlor aDd Ugbtiie l.a.:rf'ae 1a equnl proportion. (b2 ' 

pzoduoe4 the ma:cllNm llUIIb_ ~ toauJ.e 1~69Jll1. th10 waa 

toUowe4 b3' tho heavior l.ar9ae with Q veirtbt r(l1.,tjO of 

30 to '5 rag (bo>. ldehtc laftae v.l.tb Q. wit;ht renee 

of a to 10 rae (b1 ) ~d'a.Oe4 81gn1f1eantl3' lover nlDber of 

torrnle progen:r. 
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Doth at the !112 aa4 m, ooabtnatlons. the 

hoav1or It,11''V~ ('b
O

) PJ.'O(1uoe4 o1t;U.:f1o.:mtl\Y hi.ahor ~bor 

ot ftaclo ~l':Ogou:103 tlD OOIIlltU:.'od to tho 'I If}Vol. It to 

thwiJ o'bee~ tMt at !l11 the tlttt&C ~tH lwoln, Mn1nm:l 

DUt"!OOr of ff)rr:.lon t'1OrO prch!\ace4 by l1;~tor lt~ (b1 ). 

Th" pro;uct1on of (l1.~11f:10Qftt1l' JUgher numhor of tea:ll.o 

~)rocen;r tro= hecN'ior hoots 18 apllou.ble on the bno1e of 

bottcrr nutritJ.~:::wl. st..:.tw:s o£ au.oh l.t~ and. the vr:riA

tiona 1n tho nu,tr1t1onal roqw.romon'tt} of tho ~)are.Gite 

J..."\.;..~o b~'tlonci.ng to tho two 8UG8. It 1n thwJ pOon1blc 

that 1101!0 numbor of t~\loa 48'9'010p on In.r~ Mate th..1\!l 

1..'\ l~l11.ter hoat3 t;hiJ..'l 18 1ft OOlWOnatlOO ' .. "ith the r''Oport 

b'tJ Ohewyrcr.JV' (1913) that the peat ma.jori ty of 1n!lv1 \nls 

of ,;_1.i troa l:xrgo hasta .. re i'onnloa 'tbGftoo thoao 

~m ~ hoats woro predomiDQ'fttly anlol.'J. TItle find 1.ne 

alec QIlr08a vi th Cla'WJ811 (t 9'9) and Flimde:r.s (1 ry'!J ) llho 

In.rge hosts t;;1.vour the ltrodUctloa ot fCDruf] 'f·~l~:,:1it(to. 

Wh1l.o tho amnUer hoate ted to :tnvOl~ tho ~~~l::'; tl:m 

of rwiLo~). Bu.t Fu:Jco .md Uower (191') otated tnnt ~lt~~e 



taDllo rocr[>oatls in oont2:01..l...iA1 Be: of the rmo~"f'lI' 

10 dof:i!litoly o,s,!mo.-.d.ated lrl.th t..~e 3100 of t..'le hoot 

em. t4U.ch 03:8 o..:t'O plaoe4. 
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In addition to the nutr1tio!ll:l.l t:.lCt.Ol.", tho 

aodltioat1oD. of cw11)Oolt1onnl. st1r:Ulu.') cJ.zo mlg'h,t 'be 

rOrlponolble for ?:u-1nt1ons in tomlo :)~::"".;l:.;ony p~"'()duct1on 

W'ldor the 1ntluGnoo of 110st ,,~oleht. !h.c :xdlfl~,t!..)n 

of 1:hG ovipoo1t1onru otl.Dalu a.'4Y b(~ bl:.':ju:jlt Q.bout 

through 'tho ot1mt1lU3 poroolwd e1tt"1er by 'lac o.n.tcmnf'..c 

or by .0 O'I'1por;1 ~ ~ .e hoat, lo:.dL"'l.0 to ;:'l. c:;;';'j.,7;lGe 

11'1 tho ratio of' tortU1984 an4 ~(n.·tiliiJod o .. ;:~ 1r.citied 

by ohn.~s 11'1 the ,c'.ot1rlV of the sJ;)IJm,:\·tfloOc.l ,;land 

(Nar~~ iUKl <h'1.udhurl, t 9"). 

ihe ch1-squ;:rEf clue to lu')t-erolfGnt t:l ~er the 

we~ibt of hoof; l:.~.rv'f~ ~faS t0un4 to be ci'~:iri ::t~lt 

in'11o:ltlDg thnt the reepcm.aea 4ue to t'li:~ £:::.ot:::.::- (:9) 

TrJ.r"J' with m oombl1'lj;i~. At the bo lovell (h(}t;:v1 J"J: 

hoot L:~~;:~e .;i th D.~;o1.~t ~. of: 30 to 35 r.v.:) Ci-"ld 

'02 lQT\11 (110::.11'1.)= ;;:10. 11gb .... ~ in oqu ~ :p::opo:etiG:18). 

C1;";!ll.:-'to,:;.ntly 1'11.:;:10£ nuabf!'l'!' of f9a:.l~~;;; uoz-c p::'.-od";.lCod 

at -~~iO ~'::l;; l..::t":Jl (y,;oC u.n4 50% RII) 'iw1U.l.o r:.t t:10 b1 

laval (lJ..,:;''tta::-: 1;.:" j,(J) the ~ con,1-:U}!l :';'!:'Of~·l0()<1 :~~irn.a 

mat'll){;r of to'Cl.~lc ~);;"'"O(;~,, fhM.to 1n tllUS t;.u inor<xl.c!!1g 



tl.-o.ild of fl):.;1<...Le ;)'1!O(;0tJ/3 p.l.~od uat10n 'W'j. 'tih i:1020;:~i:;lC 

~Ol!l:'(Jr.j. ta!?~ rWJ:.1 doora~uin£ humid! t;t 1';"V'fl1s bcl1;.~ ~t 

~ ~ b~ 14~o1~. C t;. 
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r~).tio «(1) o.c.oi:l(; tho ll<~t p~:;.::d.te I'(')!'r.ll,.tion, ,;::.:;J,1-

;" ~ ',,", .",<to, .. ,. h t ,,,",, (''''' ".",,,,,,,,~(_ .... 8 .0",....,.,..,'1 ~ '1"""""''''''' 1 Y',"" '1""'" "'C. ,~",,1~~,3" __ A ... ·.-.rlkh",......, _.~.;,..:o;.~.J. ~;a.·i.--A.t.$,. ...... -.,,J.. .Vl. ... "' ....... ~ .i,.t'~ .. W'~".;,.,,~.,~'-..... ~ .. ! .:-\JJ...- .. ~.5 , ......... V\4.....,~ 

At l!li~ (;00 0 a...~ 601' llB) o.ft\ !!.~ t~2°0 and 
.;,,,, -,IF 

50,~ ~i) oombin;~t1on.o. 1l:I.\%1aaIl .Utlbar of totl;'?loa i;~O 

p."O(.11.\O" unentbe oGx-ratl0 of po.ra.nt~~ popt,f:.,.;t1on \mfJ 

of t~e 



le'9'ela. the PMODt t1a4t.ag 1# oona14aec1 110 be 

of ~.:wt1o&1. iapo~.. !be rfJ'Wl.te nportea by 

JlBtbev and R'a.le (I,.,.,) fabat tho t~e :0:t108 
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of 1,,_ 211, ta', "t and t •• m \ho paronto.1 

populatJ.ol'18 1ap.roft4 .. pcoel'lta.ge of fomtr.le ~ 

in 11M oft~, 1n41o~W4 that pa'l't10-,llnr 

Pl!Opon1ou of both aaMt .. lIIOro iaport .!it tban 

dord8Qnoe o~ lWlloo 0&' ~_1e8. th. ps:eoent ot~l_ 

dhow tba. ~OG 0'1 f~l.." 18 4C-1n1te17 qaent1al 

tR ~1lt6 Mtter temri1e ~ ~t1on. th.e 

intl:Qeaoe of ~. d~1Aoe 0t1 tOllale ?rO(feft7 

~4uoti.oD 10 pal"hupa duo to tho MOml_! ~J of female 

4omn."lftoe in the ~"a1 popW.oti.on ~OJ: effeot1 ... 

tft'tUiaeUoa. RO'.r:e 1NIlbor of tea:ll.es ~t alae be 

Z'~ to COtIP--- t~ 'Ww a_ri.:Llt7 ~1l6 the 

t"~l..9. 

!be hotU'ogan1 'tI oh1-aq~ tor tho IlGlt-ro.t10 

of paroat .-pawaDlte pop,alAtlon (a) _. a1gn1tlou.t 

1ruU~'1JJC 41.fteren tJJ.\l HOPOn.cetl o£ th1s tact. over 

th!:e~ Tn level.a. Ail aU l~o of ~tal 119X-s'atiou. 

the r...u.. ~8 D3 peotlu.oUo1l ub.oved rl1gnU10ilnt 

1aereue at t,.'lo tlt, 00IIb1ft;"\t1on of ,20 0 :;n4 ,~ Rl1 

Q8 co~ to the othe oora'b1nt{tlou. !.b.1a I'Itl3" 'be 

4_ to the 801{)ot1 ... ~ .. eft'eot 01 h1Ab tempera.t~o 
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101f laald1t7 oond1tlO1l _ ~ ofta~ 4v.r1Dg the 

eabryon1o or po.' d __ ,.,.s..o , .... lApaoat. Simil_ 

oelective ouaoopt1b.U1t7 of tho haploi4 mcU..oa of 

HAbrglP¥JOB 'We.UrI to ev1roDtl(Z1;al. o.4vcroi tiea has 

been ~eported by Geo_giaM (1949). 111011, (t 966) nlso 

recorded thnt tho 1nfluoMe of 1;eapQr",ltUX"O variad nth 

rolative lr~!lt;y in tho 00._ of ~.ll.os of 1M.4\~ 

1}t'fQWd. IN.t aot 1n tbe ooa. ot lesl1ea. lto:::hatrO'V'n 

( t 978) had a1110 indica'. .. poulbUi ty of uaoq:u.a1 

1DOrtt:~11tJ' of 80:eo in the emtogollY of cmtomoph:,gGU 

1naeota duo to on4og0D0U .. _~U. factor8. 

lbta on 1he -011 D\1IIl)_ of temloo nDd malos 

reoori.ea4 tl.t the tl ••• fit 18'ftt1a lIIlder va.r1oUG trentmants 

tU!e flum.1mhG4 1n kble s-a. ae ffllllUJ.e-tlkll.e ooapoal t:lOD. 

of tho ., t P1'OPIV UDd_ duteGJlt lovole of the .un. 
f'not,o_ Bt the tkfte m.: .. b1Da'ioU an ~oente4 1n 

fnblos 5-b. 5-c tl.."'l4 5-4 M4 theae a:a~o (;rup1l1cnl17 

l11utJm.ted 1n Fl,4J. SA f ,]I aa4 50. 

Inf'luenoe of hoat la.l.T...ll. 4eMlt7 (A) on tomalo-t3B1. 
ooaposltlon o~ tho P t pt"OgeQ 

!he hoet L"U"'f'CI.l dens1_ (A) ha4 DO 81.$ft1flcant 

1n.fl.uanoe on the tomal.~o ooapon1ttoa of' the '. 



1Mt 0' the m, 10"10l., ~1d,.o of the F1 proc:0ft7 was 

aign1fl00ntll' 1..~U0M84 'by the hoot ~~ den.:l1 V. 

IU.gb$ri poroontace of tGlale. ~ obta1nod 'U1f\..cn two 
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host lm~ per t~o para.ito (0.,) were ott(!'rf)~ 'tor 

pa.r~_~nl t1oo.tion. lb. aex-r.lt1o of tho P t PZOSOn:r reoorded 

nt the ~ 109'U1 was 81GD1floa.n&17 better tho.n those 

rfJoorde4 at tile &2 lG9'e1 of thztee hoat ~ per ~e~e 

pa.me1to. ~'ho ftlwo-mtal.o oompooltlon of the pro~ is 

larpl1 L.~lu.c.'i4ood b;, tho proponlon of lU.rt101d esca 
by' the 1n8oa1nnte4 t~l •• aD.4 a100 by the oelect!ve 

morttll1vof th. OeD8 tl-inS aabI::;on1o and poot....eotcyord. 

dovo1opm.ent. '!he hon laftal. 4ens1tl" 'tootol: l"l1t~1; be 

at Usport ,DOe as ovipooi t10Jlal a1 teo tor the pnrl).ai ta 

un4 also in IIOd1ty1ng the OY1poa1UOMl at1mW..ws. It 

10 $GOa tbut at tnt and -2 1 .... 18 the i.nC;I;~eMe OJ!' 4eoroaae 

in larrd.l dent;)1 V do.. not oa.uM ohan3ee 1ft tho proportio'ft 

of !i)l).1e ond f'oaal.a ~du.cd.D.8.... In thl0 ntu!11e". 1t 

vae alroady founii tho. t a.. the ~ and S2 levols t l.n.rfQl 

donal t:r aftoo'ed tbe female lU"Oaea7 production. 1\\e 

a.P~«l t Mo1llE1117 rela. t1ng to the iIrportrSt.OG of host 

density 1ft doc1d:i..ng tho D.\Il'Ilber ~ f'eraal.e progonl •• on the 

one hLmd an.d the noa-Q~~itl0QA0e of the boat dCl31tJ' 

tn.<H;or M a llOohard.ot1 rfll.;tUe.ttnc ~emt';J.e~1J.e oompotJit1on 



o~ th. ~ _ •• ~ hud oan be J:OfIOlvoo 

on.. 'baala of poes1b1e ooaooml tant 'Ytl.r1ntlonn 
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in JaO.le progonsr p.M4'JOtioa loo41.n,~ to the r<ultt'1rfl.tiott 

of 1:m¥\l~ proportd..oD ill mach sit:..\:J.'tlona. !he 

inn1lellM 01 hoat la:rPo.l 4eUlty on the 0$%-V108 

ooapo31u,on of the 7, PJ.'08C1q' at the m; 10V'01 10 

~ clue 1;0 tho eft"t ., the 1we1 o~ ter:lperf.\ tw:-o 

o.n4 buatdlV 1n mod.tf3'1ftc tho n1lluluo of dopoa1t1118 

htlplo14 Mod diplold~. this 18 Gt.J.betnnt1n ted 1>: the 

f1n41:nB of Abrohaa nnd Rathe. (1978) tht."t host" l.ru.vnl 

4ens1V 1a relatlftl.J' ia\lOrtaa' UIOl\8 othCJr tacto", 

in the reg.J.l.at1Oft of aex~tlo ot the ot:teyrin~. 

Xn.tluenoe of ve1(~t 01 hoe .. l.arYae (Al) on fema.l......aa.lo 
ooapool tion of l' t ~6filI\V 

At the DIt and m, 1..,.1s. the Mll-rntl0 of the 

J', p1'OlJG!V was o1.a'nlfioaat17 inf1uenoed 'b7 the ve~t Of 

hoet larv'ae. the hichen pcD:OentaBe of females vu 

nooK'" under the b2 It.'l9Ol (auture of h~'),vier QiQ,d 

l1&'hte l.arYao 1t1 oqual proPOn1oNt) ut the ffi, ooab1natlon. 

2he ~tl0 rogistcmecl at tbe .2 lft"e1 vas ni.gnlfioanU:1' 

.' be ..... r them those reoor4e4 at the 't ley,,1 (llgtlter 

J.n.rvo.e). At·the m, OOll'bilnttoa. beaY1er hoat l.arv'ne (bo) 

ho.o rooo:ded Q oJ.p1fioanUl' _, __ .-ratio than those 

rooorded at t!lO bt am '2 1..,..18. lIowOV'tlt, at the ~ 



lerel the hoot w~.t .. tOUD4 not to have nJ!7 

s16nUlonnt ~f'eot _ .. ee%-:ro.tl0. 
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In tho P1 ... ont .-..u., the rol.a:tlft ouper1orl V 

of the hoavier hoe' l.aJrfae (b.> 1a the ftallsatJ.on o-t 

GSa P!'Od\l\3t1oD po'entW aDd ~eraal.. pzo~ P1'04uctiOll 

under ~ ltW'al "2-0 0 au4 50JC lW) baa 'Deem already 

ootubUah04. It 18 also ftJftalo4 that the hoo:v1._ hon 

~ ore rolat1"~ bett_ tor: a ~ble teal. -.le 

OOJIpOalt1on of tho ., t oft~ ohnructctsod _ the 

doa1nanoa of tef!lUl.eo. the .. ,..oau1_ lnrli:,')t.\_ that tor 

lNO090a1U1 laboru,tory reariJtC of .. parasito, relat19Ol7 

henv1ar ~ (well}ht ~ ~ to " JIf;f) are to 'be 

prG~eJ:red under n.m'b1nn:t oon~ll'iona oharaoter1sed 'b7 

ro10. t1vol.7 lUgh 'ktmp.sra. t=e ('ZOe) aDd low hUl".21'~1 ty 

(50;~ lUI). 'l!he 1ntluenoe 01 boat ""lI~t on tomal. $ ~"OgoJlJ 

P;':'Q<tu.l3t1on 1%1 j_ SI!i9An" Jlisb.t be e1 im_ due to 

dUfarmlees in the nu1;ritl.oul na1n.t4 o£ lnrvae of 

dltforont ve~1!bte or 1118 'f'a1!'1atlou 1n ~'l.G nu'bnt1QQ&l 

roqu1rcmnto of mll.ee aD! temn1oo. !his 1n1'l.uenoe .,. 

fllao be d~ to the ae: of the hoat l.we'v'ao as rePOrted 'by 

81 tlt."UUUlth.n.n ~U14 S; lbrtUIQn1411 (t m) iD the osee of 

fDl3a19 ~Il:.. and lIIMe- !'he "%-rBt108 

of 1. AliEI vas in f~'V'Ou.r 0'1 -.1ea 1n :aale heflt. lihUe 

1t ahUtocl G1J;n,1:f.10,tlnt17 1a tG.TCNr o~ tomnloa 1n the 



tGDOle hoots. In Jl. SflI'99£911 it 1a poaoible that 

tbo :!olat,1.vo13 heavier lcnuo ('bo ) r:c:o tho f'ctt''.1ea 
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nnd the lir.htcr onos 31:0 JIali/)~" !he botto!:' J):'o,"'4tot1,0'Q 

of tema.l.e pJ?Oaeft7 tzoa hoar1er hosts mr.;ht 't.~on bl) t..~c 

1ntluaoe of boat eo:: P0881bly taf.\nUested 1n tho tom 

of selective mor~.:.UtJ' of the oppoolte flU d'.le to oome 

QIlto.gon1n.lc 1\onao1\01 1D-~ucmco. It ~ fuxt11el." 1"OT04Uec! 

that When the Q~ 1n _blent tot1por;'~turo c.nd 

hUl.'d.~!1ty tlondlt1ona are '9n%'1ed tho prettlrrod level of 

the hoot \ltd.;:'lt Q.lno oh.a.IlGeG. !hue it is obGerV'a4 thOot 

at ~ OODb1na.t:ion, o.t'1 ackdzture of heGviel~ o.nd light. 

larvae 1n aqual propol."'t1oM (b2' in to be :>retQ2!irad 'lor 

the produot1oD of a hiGber noportton of tGt't'u.eo aao~ 

t..":le ot:t,,~~. !he ~ of the heuTlor host 

~ on too'tut'i1ty, f~. pr'OgeDI' }'ftfl;a.ot1on a.t\(l tho 

fm:nl.....a1c oo~e1 1;1 •• f the pmgeJl3' 18 found to be 

in'lOnal:1tont perhnpa clue to tke ohs.l26e. in tho O'9'1poa1-

lD:tltlODOO of G6%-rat1o o~ the perf.mt 1~"r.t1 to 
population (0) on temle male oomtJOs1tion of P, 
~. 

DIe t~e oompouJ.ti.oa of tile F1 pro~ 

111 the :i0ftl of proportion of tasale,:, of j. '!A';r\\~ 

wu tolmd. to be 91ipl1.£1oanU7 1afl.uanoe4 ~J the "x-ratio 
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of the parent ~ul_ )IOIN1atton at .0 m;" aft4 ~ 

coabJAat1ons. !be 04 leftl (t female. , ael._) haa 

produced Cl tJit,;n1~loaaur bette proportion of tennloa 

tb.nft thoDe ~ecl at .. le'n18 c, "~I t) and 00 (1.,) 

under the m., ooablnaUoa. At tho !fL. 1..,..1 alBO tho 
0.. ,J 

0 4 100rel has produoed. aa1gn.1.flotmtl3" bo"'er proporti,on 

of tomles ttulft under the 1Gft1a .,. o~ and 01. It ho.o 

bGem. nJ.rg{\d7 onnbllahed .. t 8 doa1n..n,noe of fom.flleo 

1n the ~tal pcrpuL'lt1oa (Ot'02) is ~orior for bettor 

o8{: ~du.ot1oa, ~pr.090d P'l'O...-, P1'Oduot1on E'lnd ~r the 

~t1on of moJ!'e maber of t...u.e OftBnr1.rlg~. It 18 

now fouD4 ht for ~ Q. h1gh nro"'l('rt1on of f~nlos 

~ the P.:t'OgoD3' at t.1te 1'112 an4 !B.:s OOu(1itions, the 

doa1nnnofJ of maloD (0.1. as t ") 113 creoential. i'hia in '..n 
gmltlr,;:u. ag:r:oeaent With tbG t1n(U.ac reported by a",thew and 

It~ (t 917) that purtioalaJ: eu-rat108 Q.QOllg tho llf-.rrmts 

~ aat1ofn.ot=y OOX-l:u:Uoa ...... 1Ibo p::,."Ogen1ea 

1Dol.udJ.UC ille one ~lOtor1." ...,. -.1.0 don1nanoe. In tho 

lJ%.'etJOflis otwlif.)E';, 401llinr.noe of fGtla1eo 1mJJ toUDcl •• mmt1a1 

!'or be"_ fooundl ty, JU.~ pt04Wlt1oa a.nd mmoor 01' 

fonw.lo ~,.!.--og0D.7 p:::od~.4Ct1on blit the domlno..nce of' tGlaUOG 10 

not to\li:ld cri tlOtU ill d001£1!rig the peoporilon of toonl .. 

..,\1\ ~11l ooltDidurntioll ~ t..1ta point of vtew 

o~ mprove4 focundltj. ~l!IJ' pmducUon tuld JI.U,Q'ber of 



134 

tOl!tue ofts~rl.nsa 10 eeseat1al tor declfling '~!w 

40::L~bU1 ty of :7" rr.rt1C"..J.1.p.z S(j;:.-'!'~~~tl() t;."'l)Onc th.e 

p~tn.l po'r)"-1lat1cn. !he 81 t'U1d 02 10vfJla o~;,!.:;'" ',et'.:-=-

1aod _ the 40'11.1n....~oe of tt!'}Al1\lrJO ver0 1:0:l..'"1f1 ~-l~<':'p;::.:ior 

1.."1 the o.bo'V:l oontGxt. a.Id otnoo t~~ '_:1,t·tl~,1,):lQ" of 

c 4 la'9"ol. eh~;~:~to~:1lMC1 'b:r d.om1~'\"~OC o! 1):':;.1.0rJ Ot~J;'L'lOt'ba 

r:1.ted 0.0 deD1ra~'lo oon~14~-:: the inOL'I~la1~Tto'·~C;.!J~' i.,~ 

ouch n:l ~()(JU..'1.(11_.. ~"'*f!I!ll'I p:t-Oflu:.) tion :':2\<], f ,~} J. e [r::Q ;;':~ 

;;n!.'Odtlo1d.r.m. Purt11Gr. h !d ... '.rher nl1t"1bm~ of' i'tJi:lnlo 

fGrk:;.lea aaone Co l.1m1ted pr.o~, th. l):?Oport10i1. t1il<y 

tlPPOat: a.o qa.1 to ~'1h. 'buo". th1a vUl ~1; be <:IWlll lJrt:.Otioal 

u.t1ll1l7. 

'.;!be duruUon of 4ft'ol.opaeat VWJ f<N.nfi out by 

o:.~cula t1ag the ve~;bte4 J'IeaD8 of 1h.o Ill_bur 01 4are 

t..~ b7 both sOltes of .I- lKl9'J.-n&1 e!'l81:g1rt.6 on 

loolatoo.. kUled ~~ the tamalo .'. ooapoa1 t1= in 

ro,;':;:rt;iI.)n '{;o~lC (hu:,. tioD of dOftlop::Il t ~:'Qoo:.:"dt>l on anoh 
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Ib __ .......... Uott o~ 4welopamt or 
the ~lteo .... 41ft ... t _ ..... _ at the t'td:ee 

m ~Uou ... ,... .. ia .'ble 2-e.. !he 

r8tlU1t!;, ot the ~ 0'1 ~. a:N e1ftD 1D 

ta1ale 2-Ia Qft4 tbe .... ~. fd the 4oatloa of 4evo-

10 __ • UII4e the tJfen __ t _MatiolVl t\ft pre.en'" 

in fable 2-0, 2-4 z4 ..... a... .. Ulutrnted ill 

)'18. u.. 2D an4 2a. 

the hoet lana1 .. d. U4 _i&Df.fl00.nt 1utl.ueaoe 

on the ~'U.oa ot 4we1opatat fd tIw ~alted at aU. 

the ~ !II OOIIb1u.t1oM. It .. o~ that the 

ahoJ:1:oat dUQUoa fit 4We1o~ .. ~ by .. 

8.2 ltwol (, hoet la:n'ae PR teal. ~te) at the ~ 

.. ·i1,lOD. When oal3 ..... et ~ trIaS ofta1fe4 par 

1'OI~:i.l. pa'eA.81te (ao ) ••• taaUoll of d_li1.o~t 1fDa 

2eel.aU~~. !he .......... :1tt abortan1116 .t the 

d~ '1.oa of 4e'ftloPlOJl' wi til iu~.. la host 4eaolty 

1eft1 was tl1ao 4eteoW f'oI1 .. ., lWt,l. Hetcalfe 

aad ~ (1969> 1Jl1D_u, ••. U4 npoatt04 

that Q bJ.gb lenl ot ~lt1a .. ~p14l;r nt1:41ne4 

~er hJ.4h bon 4en.nlt;r 1 .... 18 .. to uhOrien1ng 0'1 tho 

11t.~. 
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JIOn,.~. at the ., ooaldantS-. «:'10 ~, 

4ul:atioa ot ~t .. 2N8fJJ~ at low Ms' 
....... 1-.1 of ODe hOft 1tt:rft. _ ttd.8 'tr&$ ~-

oaat.\7 'betwr tbaa .. -..u. t. the "1 1n'o1 

(2 hut ~). fh8 9fUSa1l1oM U tlw 4vtl1d.cm of 

fJ.Welopatmt 0." U1t ..... lloft 1u.m11 4-enol. V 1<mt18 

1d.8ht be 4WJ to .. GIIICr.-t of 1'004 IIOtorWs that WO\1l4 

'be PNVUed .. the~. .... ahori~ of .. 

4~'1oa of 4~ at hiP 4euit1uwUl ,. 

poea1J:4. 4ue to ~ ...... ,... un4_ a4eqWilW 

nouri~t. 1'he ~ of 4ura.u.a of d ..... loJDGllt 

f)~t ~ tmUr low 4mwlV leftl ... pedsapa au. to .,.. 

",littOtlt1.oD ot tbe 1IU'tI.'I'tt.IoMl "qta.~_ UB4ez.o 

1ntlaanoe or. bJ.&'h "~a"'",_ ")aUve ~11_ 

l.e9'ol.B. 

At .... aM _, ~tiou. the ~Uoa of 

~t wu not tan' ....... _ the bOot larft1 we16ht (n). 

:.u.n .. ~t of hoe' laW'ae _.M4 .1BntflotUlt mtJ.\l..OI1Oe 

0.' the !l!r., ooab1a~l1Oft. It .. 0 • ..,. that the ~1tea 

__ ~ 17!oIa 1he ~tor ltlft'H (~) ha4 n aignU1oo.ntl1 

tthoz''- duraUoa of 4..,.1o,..t .... ma:blt1oMl tata'bwa 



0'1 11(,;h" l.a.rYae wW. .... elatiwll' lowor o.nd lInde 

0"..1Ch condition, the paft.8itlo l.::U.Vne a1JJht lae oon

o~J.i,"'led "bO ooap1ow .. Uto ~ol.e f(l.tl"8er as an 

:.).(J.a;.)'tlY9 aeol'u:ul18a. I'Ite 4\U."'U'1oa of ~.1o,..t of 
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the pmm!J1w (\t th. lwela .0. -2 WIRO DOt r.d.p.ltJ.ot'..mt17 

d1:toront. 

A t the m, ooab1Da1d.oa tho ohortost dura.t1cm of 

4ft'o1opaaat VQO ftOtt0e4 When ... oo:-rntlo 0'1 the 

~~nnt pornslto POlJ'llaUOD. vaG kept flt,O.,(, fO~4l01 
(;. 

t m1o) ,ihUe a.t 0:; ltJ9'01 (t ••• ,01 •• 2 Dalos) It ~\Ucm 

of 4ftft1o~t wru the ~t. BIe 0, levol (112) baa 

1nt:t1.oa~ tho ~a1; 4lm:ltloa o-r ~lol'Dt.mt at tho 

m~ OOIIb1nat1on. At the m, __ 1no.t1on the snortest 

diL~'\1on of dayclolnct _ reoor4e4 'by the 0, (2* t ) 

and 02 (,. t) l.OYe1o and the ., 1enl (,.2) haa ~t ... 4 

the 10ngeat dU:t'l.1.t1<m of ct-01oPMmt at !Ill nn4 m, 
CO.tlbi.na't1ono. 

the 41vor6Ol'1t t:Iroa4a Sa .. ~'t1on of deYelop.. 

De1lt: a.t dUf_ant pm:oot aa-r:.ltlo 1..-010 at YaZ'iOWJ 

m oondltlol'lO 10 pro'babl7 .. to th. proportion of dil)].o14 

Bad haploid oooa 1a14 _ puaai_ f~u.e8 an4 due to 
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iab-.t vnrlnttoaa 18 t'be apeed of 4o'ro1.opmoat of 

both~. 1'1\18 lIInJ' u1uaat~ be ::oftooted 'bzt Oo.u.o1:Qg 

~ns 1n tho 4t.11tetioa ot 4tlYOlopcont of the 

. the Ilatura of ~ of the 4eol_ aM .. ~t 

of boat l.a:I:9't\e of _ I~'. m.n4 tho fJfD:-rntlo 

of tbeparent ~tJi" po:pda1d.oa of 1El9211 sua-ssWa 
on tbo tecu.ndi t1 f pro~ pzro4wttl_ o.D1 tho tol'llQ.lo-mal.e 

oompoaltlon of the Pt paslIl\81_ oftB~~ at 28°0-~" m. 

30·0-6~ mt and '2·~ 1UI Sa toad to be 'r~ in 

1I08t of 1be oases. olJv1.ov.elJ' 4_ to the 41tterontUll. 

etfeot o~ thoee ablotlO OOIIPOD-- on ho$t::>n:r:-·~ol_ 

1ntorMt1oa. 

i'ho lIlp11ent1ou of .. tran4 1n t&<fundi t,. t 
pro~ produ.c'td.oa. tema1---.1e "'POsition of the 

P1'OSCJ' an4 the ft\ISbc td tGllGl.. pro •• as ~~te4 

by' tho dent'! tJ' QIl4 W9~t of hoet ~e a.ft4 the ee::-ratlo 

o~ ~ ~t ~o1to popu.l.at1OD '\Dli'Jr dinrse tem;~t-J.r'" 

hWl1d.1t:f con.: 1. tiona baYe been 4180U8sed • 

• ~ tbo <U.fterGDt bon 1arm.1 det1s1 t7 lAYols 

tented, the density of two to t .... ~ per tomalo 
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pt.\raa1te 18 touad to ... 1N1atlftl3' _::e otfoot1" 

in ~l'tnin111g hlfh- ... pt"OduoUoa an4 :Lm1)rOVGd ~ 

produoUoa. 

~ 3,t.u41es oonclulvo17 prOf"Od 'tJh:l.t etmODIl bon 

l.t:~,J.O of tho DaOO ace. U6ht .. l.G:t:'fno tla:t!9 OOllni.3tlSfttUy 

intor1or tJo the benY1Q1' Oft.. with ~d to the 

f'eou:.ndi tr, l)rOaert3' proctllCtioa aM IlUOber of tem1e proamv. 

1'he c1ea11m.bWt7 of aas.n,,-la:1.ns t..'le tmrcn~ 

~Uo 1(19'019 at 21. d "t (tGallet nnle) tor on~ 

~ tf.tOUnllJ. V t pm.., Pl*illOtioa and b.iahGr ft"abolt 

of tot'lllo Oft'8~1Den at 1tbe 41ft_ent ZI love10 10 

~, out in the ~eeent B1nl<U.es. 

~e 14QntJ.:ti~tJ.oa of te.p.l~t].1ru7:o-hWll!/11ty levels 

ou.1t:,,;.b.le tor t!l$ J:on.llGntioD. of the 1.t\t"'Ulto cnpn.olt7 fo%' 

nuraorioz:ll. iacroo.ae as ~4 11:1 tho 'b101o(r1cC!.l o:ttr1bu.tea 

Zeaul.~~() oompon Uon of tbe 'i pro(f;Ony 10\40 to tbe 

p(}SfJlbU1 ty of cu.n1:)i.1l.D,1;1aa the umb1",:1'lt ttltli)O'l;,1tl.L"':'O

Zla;.1i~1 'tr:; o,)ndl tiJtD 1n l.!loecik"'\riea ff.J71 tho O".wtonanoo of 

lt~a,)1.~i.tory o~l ;;;.u:'Q$ fit .I. llImsao'D&a {~t tho 110..1:1zmr.l 

"" .... <"I".!, .. , , .... l~····'·' ''J J.-?w.",. .. J Y4~,.". VW .-.~. 



SUMMARY 



1M '-8O'tIll4lt7, ~ pJ!I04udlon, taale-allo 

OOIIJOd.Uoa. ot the ~ aa4 4U1:f.ltlO1l Of 4*"elo,..t 

ot "'1 lw!y19AEP&I V •• nel as latl:w",o_ .,. the 

4eulV aM. jiao (welsht) 0'1 !loat laWae of 2i1S111 

I'!Pb'Jenla Sta1nton 8D4 the H%-ratio ot 'he parent 

~lte popula'1.oa wee atu41e4 at tbJ:ec t_pez.ra~e

hum1U1 V (tu) ooabiDaUoaa T1s.. 28°0 and 75~~ lUI (!Sf)' 

)0·0 anc1 'OJ' B.R (1Ii2) a1I4 ,2·0 aa4 501' R1I (m,>. 

!be host lan'a1 d~ V t we18ht of hoat ~ 

BDd tho aa-ra '10 o~ the PQ8nt paus! te population 1781:0 

t0ua4 to !nf'lael'lOo the teo\lftd1. of the parasito at all 

the to lwela. !he -.:t.a teOUl1d1t7 WWI relj1atere4 

Go_latently at all the __ ... lft"el.e nnd a hoat 4ena1v 

1 ... 01 of Wo ~ per tGlllal. punsita • 

•• 8%01\181.& WItt of Ugh,. "81gb' larvno (we~' 

~e 8 to to 116) u hoot. to'll the parae! to produoe4 

aigD.U'iOlUlU7 l •• e JlUfJl'ber of .... at aU the th:&-OG 'toape

ft~_l,l1" cond.1t1ou. At the -1 md m2 lGYe1a IUl 

MmUt't.me of heav1er: an4 Uch'- 1ufte 11'1 equr.!l pz'Oport1ona 

f9J.'ft lIOZ'e D._be ot ecce aU. at tbe m, 1eYel., •• 



~uo1d.oD. vae aa:w. .. tho hetl'V'1er ho •• l.arTae 

(we1gbt ~ ,0 .. " ItS) vue 1l8ed. 

the po.rentol. au-n. t10 1.,,010 of 2. tuna ,., 
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( ffBll.8 a-.te) ohaJ.-aotonae4 'by the doaiu..'Uloe ot f8l'.1B1ea 

led to the produ.otJ.oa o~ 111gh ... I:) ,;;'" mabel: of 88(f8 

than under the sO:E-ro.tlo leve1s ot ,. t. ,.2 und t.,. 

!he hoot l.an'al 4erud.V. weight of Mot J..anrae 

o.nd aft-ratl0 ot parent ~lte popu.l.o.tlon were tCND4 

to exert a18n1f'loaat 1ntl'WtDOO OIl the number ot PJ!'08c:9' 

of Jl. i£t.DgomUi. !he MZ,"-- pzopn.y produ.ct1on at the 

fH, (280 0 and 15% lUI) ::w4 fB2 (:JOeo aM 60:~ lLtJ) level. 

WtU, attaine4 unde 6 host 4eult, 18ge1 of two l.o.rYae 

per tftDllo p:.lrus1to. llow_o]~. at the !it, levul (,2ftO 

and 50'" rut) the ~ product1011 vas maxlnra at the 

It,,",~,l dens! ty level of tlu: •• hoeta per fel'3a.le ~)a:t"us1 te. 

W1th ro~ 110 the we1gh.t of hoet la.rvae, 1t vas 

found ht tho Pl.'06~ ~uotlon waa h~~:~or at !1~ and 

m., lwe1s men hell.v1e l.arYae .en azpoe.a fen: p.aJ:Q01-
~< 

t1o..'1tion. Under the m, leye1, tbe heavier l.arva.e or an. 

o.dm1xt-ilre of hoaY1er and. ll1bte ~Ot were tOWl4 to be 

equo,U,. _ttoot1'9'O 1A the produatiol1 ot h~1jbor lltDbor ot 

progon1os. 



!be auporlodty' .f •• par&n tal Hz-ratl0 of 

2., (toma.lo.mle) ill .. pnduot1on of higher maher 

of p~ was ••• 'b11a1le4 at the m2 onc.t m, lG'V~le, 
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Whilo the parental ...... U. of f., nth Q prepon4~e 

o~ mal8e was toUD4 to ..... 41etJ.not17 inferior to the 

other 1"010. 

:JiCn1fiOQftt 1n.t1u.eaoe .f the hoat 1arv'al deu1 V 

vao c1.tGOtecl 0Dl7 at the St eai ~ levels. At 30-0 

and 60fo RH (1'112), hJ.at,ud: a.b. of , ... 10 progerv .. 

;u..-oduoe4 at a boat l.arYal. 4eul" lwe1 of two per teaale 

paz.ta81te, ¥hUe at 28-0 aa4 T_ lUI (m1) 'the female 

~ produet1on. 'V88 hiCh- at a host 4en~lty ltW'el ot 

one l.arvrl per tt:aa1e parasite. 

&e1atlTe13 h~ho.t l.aryae J)2:Oduoo4 s16n1fioantly 

h.i.ftber .. bar. of t'omale oUs.1D8a at them2 :m4 m, 
OOllb1Mt1ons. 

!be paron till. aex-mtio 1eYel 0'1 2., (t«mlo amel..) 

produced lIQ.ZiIaIII lNIIber of f-.le ;eo~ at nll the 't08ted 

tompm-a turo-hWl1dl ty ooabll'W. ticu. 

the 1nflaenoe of h08t ~ ienaity waa pronounoed 



oOftd.l UoD. a hoe" tena!"" of tvo larYae per felnle 

parasite was foua4 to ... bett .. \i1.th J:efeftnoo to the 

pzoductlo1'1 ot a hi6h- PIOponlon of teall.a W'I01l6 the 

offsprings. 

the h1J;h05t p .. en ..... of felDillee N'IlOII6 tho 

prGgelQ' wee ng1atae4 at -t' 1D tJ:eatmonto comprising 

heo:rtor and llgtttez l.nnae 1ft equn.l ~port1ons. whilo 

tl t tho S, 1eYol.. the _aft •• 'bost l..aft'aG reoorde4 a. 

h1g11erpJfOportlon ot t_lea. 

!he £fex-ratio of the ~t parae!" po}),,-11at.1oa 

lntluDOod the propor:UOn of f.-lea in the 1', ~ 
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and Go ratio of t., (fomale.r.a1e) pt'Oduoe4 a1gnltluan~ 

h1gtlerpztOl"lOrtlon of tomrUe8 at the Bi2 ~.i.Dd !ft, oOllblnatl:·na. 

tho hO:lt lu,rval den!):!. .. t we1f~t ~)'t host lArv'ae and 

tho eex-ra.tl0 of the parent pa,ra.slte popu.latlon exertod 

aL1nit1oant influence on ~~o 4~atlon ot deyelopaQRt .f 

the p~~ol'o at ynrloua toaP«rQture~~dit7 oonditione. 

OV311ALL ovmH u.1!tAtlo!i3 

!he nature ot 1nf'lueaoe of the 4enai.ty &ft!l wetght 

of host larvae of Qaa:;rm ._&11&&8& tmd tho sex-rat10 

of tho~t .variis1to population of 11:_1 .".gamy 



144 

08 the teoa4i __ , prog8ll7 ptsoduotioft aa4 the femal&4lal.e 

OOfQOct10ft of the " ~.olto ottapr1nca at 200 0 - 15" RII, 

300 0-60J' RB and '2.0-5<>.' lUI 18 f'0u4 ilo be yary1ra6 in 

_at of .. 038 •• , o'bnoua13 4l1.e to the differential effeot 

.f thoa •. abiotio OOI\llPOMll'l trl 011 hoa't-partla1 to lnter1lOtlol'l. 

J.a). tho cU.tfit!!.)llt hoat la.r'f'rll dO'!1s1ty l~la, the 

dena1t:; of \"10 110 tlmee l.an'ae per f'emale pD.r:.:olte 18 

found to be roln t1valy 110ft ottuotlvo 1n o.1;t~1?l1ng h1.~01:' 

&g,~ PJ!'Oduotloft Wl4 :t.apr0y04 prc~ p.t'oductl,n. 

!be t'JtUt!1 •• GOM1'.wive17 ~09'0;" 'Wlat BmOIlJ! boat lan'ao 

of the ~ age, Ugh"er le.wae VU'e aonalBtontl:r 1Dter1or 

to tAte benv1~ ones in tho ~oalleat1(j:n of focundity a.n4 

ProBeD.? productloll potrmt1a1a aDd alao nth ~oferonoo to 

tho ~duo'l011 01 tomle pzo~. 

1'h~ deairauilit;r of Mi.ntalni.ll8 the ~r~r.an t(~l au-ratl0 

lwola u:t 2:1 wld ':1 (t'Q::::¥:;;,l.e:;lli;Ue) for rrn::nri1".e oons11ttoft07 

in 1m~)roved t~ou;n,tlty, oo'bter pl"'Ogtl'l'Q' :,u'Oduotl0ft o.n.d h1gh<e 

nuabe1' of tomnle otfr.FJring!l ~t the d1t!ere:l'lt Trl levola is 

'brought out in the preeent studies. 

1I1e :~i'l:)UJ.ty of mani7tW:.tiDg too a.obtl!nt 

Mm,pel'f!.'turo-hwui.,1 ty :.;o~~'::i ti one tor mnint<;l.!n.!ne la'borutory 

e' .... :"VtlrOG of ,a- mn~ .. a~ at the su1at:a I,)Oso1ble le'V'ela 

has "bo9n diaotl8ued. 
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"oa1~ of tile ,..., ... ~ fit -mOl ID' 

ot .... an!""", w •• _] .. iDt1ueDotd b7 .. 

4.-1\7 .. 11 .. (wlab\) or llH' 1uYae ot Atma 
.;"993,. StaSDtara .... \be ...... u.o of ... ~ 

pana1te populaUQD wan ...... _, tbne ....... ntun-

a..SU'r (m) oCllbSDaU.., 'fla.. 280c .... 7'. BI (a,), 

lCf'c .. ~ lUI (ilia) an4.:taOc IDd ,. lUI (~). 

!be •• ." .. tllOUDdl\7 of ... paIUlM ........... 

eoa.-t.eat.l.7 _, .u t.be \bNe • 1ew1 ... _ boa' Maid." 
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boa" plVdUOed a1-.rS. • .,. 2M. 1Ma'" or ... &\ the 

.. and fB:llema, ""1 ... tbe ~ 1.Y8l. .. t .... " 
v ..... , ..... the •• 'de .. bo.' 1 .... (w1&b' .... 30 

to lS .. ) _" ued. !be ~ .... raUo le.- fit 

281 aDO. 3" (t-.1 ....... ) led to tbe PJlOduoUOD 01 bllbe .. 

-.bel' ~ .u- ... uncleI' .. bUN of "', ,.2 aDd 18]. 
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pCt.~~1 tie at the ~ OQIIIb1PQ\1o.a t Cd). W. Val toWM! \0 

be ~ Mabes' ., a dea81t.r leftl of .. lana pel' temale 

paJUlte at, \be Ia, leftl.. Be1aUYe1¥ bean_ bOe_ 181"f'M 
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leftl. of 2.1 (temal.UIal.e) 0CII818"nU¥ pl'Od\lOed _ax __ 

I'lUabV of t...:Le 91'01". 
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exerted 81gn1!1cant !ntluer.oe ora 'be duJ"aUOIl of de ... 

!be teu1bUlt.r or • .a1_a\J.118 the ~, 

.. ..,.,.raWre-buII1d1..- ocmdS.u. ... t. llaintaSDiDI 1aboratol7 

CUl-... ~ ... taaxaaar ••• , tile ..... po_1b1. leYela 
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