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CHAPTER-I 

INTRODUCTION 



Wheat II tnfeeted h1 • la.~ DUII1Ie~ of 

tn.et. lD etor ... a. cClDpand to 1DfeetaClall of th. 

e.o, In the field. A _jo~ ,¥obl .. that 111 _tal 

faced by the fan.~ 18 to be, the .. ad libea~ fne of 

Inaect tnfestatlen UDde~ ecolOlleal eoadltlClll8 of 

~18. a.te. .sa. of the. in_cta an pWlmawy peat., 

capable of cta.llDl lQUDd __ lDs, ancl few atb ••• cau .. 

dlUllal'l cnly \JIlda~ f.vou~.ble cCDIltlClll. o~ In p._nee 

of a p~t.aq peete OD the athet hand, tvo 01: ao_ 

apecf811 of pelt • • y infest •• tnlle t,pe of CCIIIllodlty 

1»ut eM epee 1 ••• , outaualte. otbec •• Wln if enQUlll 

food maC •• lal 1. avallable to IUpport all the lIlfe8tlnll 

t.neeet8. s .. t .... anifle!a1 ccndltlcm. an c •• ted 

by <me l~atD lofeatm, apec1ea 1Ibtch ., .. fayou-bl. 

o~ unfavou.1tle fow th. dewlop-.ot of the •••• 

_eu1tlq f.D aD .... laDC. 1ft th. la_at populattcm. 

CUlItftlVO'fOUI 01'1aD1 •• .., eXplott thel&' food 

a_tee til ibiD Itoo .. with l1ttle chance of ulc .... t. 

atanat len, ... 4 ta tum IUpp11 food fo. the wide .... 1ety 

of p •••• lt •• aDd p.dato ••• aaoolaCecl with tb_. thua 
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eD8U-elD~ the Populatlca S&OWtb of thet. analllal. AmODI 

tbe wheat dama@tDg tn.ct a 1rl ston., -etc •• evl1 . 
SltOQh11ua oEXMI (L.) and 18.aaz ghiD 'bOl.'8W JIll.9p!Jtb.a 

daalnlca (F.) a. 11l0N f.DjUZ1OU8 in bU. pazttcul •• ly 

UDde1: OWls. cCIIldlttone. 'lb •• tvo major peste ._ 

often ot. .. ned to occur .10ll1 with 80 called eacoadaqr 

peete like zed f1ou~ .etl. 11:ibol1,. c.at ..... (Hbat.) 

aDd eav toothed l~lD beetl- m"!wAuI ~f,D'.DI'1 L. 

ill lar18 o,..1:e and BCD8ttaeB thet. papulatlca bee ... 

80 va1:1.bl. that: It po .... pwobl.1I to Inwltlpte If 

tb. p._De. OJ: att_nee of all, of th.. .,.le' 
decerm!a.l. the powtb ow IlUPPze •• lca of aD lDdivldual 

epee te s. til e1l111. epee 1.- and mixed lpec Ie. cult»_ 01: 

mfeatetlan, p.rttculaW11 III cca'blMd iDfeat,clOD of 

_eat b, ziee .... .tl and la •• 1: paiD 'bon1:, • pe.'lt. 

Anl-gpeatal'll calew aGil. ba. "en ob.zw4 III 

Ozt.... It bae been fuRb •• Datleecl that the ,opulati_ 

of tb... lneact _ haw not been c OIIpl.tel1 .1I11lnat.d 

due to pa ••• ltt .. tlon. It McCMS difficult to ccnclUd. 

fw<* the .. ol).natlcnl that \)101011cal contzoJ. of th ... 

.. j01: peate I, p08l1bl. d •• , the atant of pa.altt"ttem 

O. MJpp.S.1Clll of papulattGD of th •• pelta a. vo"'4 out. 

Leoato (1976) _pOlteci tbat 10 • cult». of ~ 

e._. anet R.. 'MI'D .... '!. the .4 f1ou~ ... tie 'lttll. 



• p.ga, •• d,. IDlta~ 1&1:98. aDd pupa. of the 1,tt81: aDd 

_taJ:ded the papulat 1m 8wGWtb of the _w-toothed 8¥af.D . 
beetle • .Jacob and Mahan (1976) ob .. n.d the pndatlO1l 

of L.. c.lItlPl!B ell the .~I. of !.. d9IDf.p&s.. at the otbe. 

band Lec.to (1976) cC1I1Cluded fwCII ble .xpe~t.Dte thae 

L. e.8tantum 01:,g.. au1:1 .... '. p~oduc.d _latlwl,. mo. 

p1:~ny and e'Meed 8natew damall •• n c_lDed with 

etth •• !a. dqnalg&cl o. £. 01:1 ... Ad.,.ml (1968) atulted 

the camp_tttton _t __ T!&1»eJ.&. ca .... aDd Cua 
eaute11, (WItt.) and fOUDd tbat adulta of L. c.at._ 
ate .p. and k111ed aoth lanu. lb. .Uk pzocSueed 'by 

the .oth lanae v,. b,.ful to the 1..... of 1.. e.at .... 

an. 1Maccmee ccnfu_4 to •• th.t oceu¥nace of two 01: .0. 'Peete. of lneecta ID an lnfellted _cezlal aa.tt •• 

• neaul' .... popul.tlcm powtb aDd ,lao asp, ..... 

populatlCD of eae 01: the otbe1:. 

IIlall ... 1 aDd latt» (1978) np01:tec1 the oce»l'_nee 

of .. cd",M ta the l'1to~.toq cult"". of .. saplp\M 
1a lItor.d .... t. It va. ccncluded th,t althouab the 

paz •• U:. v •• abl. to natzlet th. pepulatlGll laOdb of 

!a. dcalplsl. the decn.. lD bod IMIlIeI: ad .... -11 

affected the pop\llatlOll of At. aaleptlM. 'lhla fl.D4lDl 

d •• Dot aka It el ... to 1Ih.t extelll the populatl. of 

the ,.It 1f •• CCDt.oll.d. 
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effeet of intel!epeclfle OJ: f.nthepeelff.e ecapetltlCJD 

amCID8 stond Fain lnsecte fnfest1ng wh.at, expe'Cl.JItmt8 

wen ca'Cz:ied out with ric ..... vil. 18.ser pam bOI'81:, _ 

red flour beetl. and av-toothed 1'C.lD beetle to stud)' 

the effect of thetr lntel'lpectflc c0mp8tltlan OD th.l~ 

population __ zowtb -and de ... of "_88 to *eat Itond 

at eOllt'Col1ed aDd 1.bol!.to~ ccnditlcru5. 'lb. fladlD._ 

of the. experlments may _waltha laponanee of 

occuznnee of p'Clmal'Y and 1ec:0Dd.~ lnseet pelts of 

stored lam with _IaUar and dlllallal ha'-lta and tb .. 

pm_nee 01' ab.nc. of • pal'a.lte in th. ultlllate fat. 

of the Infellted caDIIlodlt7. 'lb. ftaul1:8 of th. 

f.nwetlptlcma and a hl'l.f c11cu •• lao th •• of b •••• D 

deeeribed 1D th. fol1oviDa Palla • 

••• 



CHAPTER-II 

REVIEW OF LITERATURE 



Publilhed lnfomatlcm CD the .. jact of 

lnte.apeclflc O~ lntnepeclfl.c campetltlOll .. ebB loMeta 

oecuzillg ill stond pam Is ••• _ •• cCIIIpA_4 to atb8Z 

aspecte of study of stan .. p~oblem' without 16b1eb It 

MeaDe' difficult to plan fo~ aauDd futuft .. 01 ..... 

of expezt.nt,. and to ccap.n the p._Dt flDclf.Dga. 

Howe._, • b~1af "V lew of the aval1abl. llte •• tun OIl 

., Tnte.llp8elff.e competition alllODft .. jo. peete of Rond 

1Ibeat .. Ie pn .nted In th. fallowiDl p.'Ca.-phe. 

JablOD""*1 (1916) ob.n.d Q!YM,pbllua 

I!!!!lpptnal. ( L. )to 1Na c.mlYOl'ou, aDd .pozt.d th.t 

the laJ.'fte and adult at ••• of .... tooth.d paiD •• tl. 

failed to pow CD lDlDjund paiD. aDd died un1 ••• otb •• 

food v ...... n.bl •• th.,. allO could not 11_ OIl aDSaaI 

nmatn. (exuviae of f1ou.z ..... t1. larvae .tc.). UCllfeWZ. 

they _"1_4 en coa •• IZOUDd Izaln •• 

Duant (1921) Itated that .. .Sla. 'Hlp'U.l, 

~.ne"'11,. deltI:OY. 0Ill1 _.n It ha ••• D llllUftcl '-1 

pz .... ~ pelta 1M: th., al'. undoubted1, aa1 peat. of 

flou: .. , hlaeultl, l'alaiDI, atond food •• cc." 

Beck and Cottcm (1926) .pod." that Ra. M'DIMP'" 
f.ed. ltotb lD adult _4 lanral It .... CIb &laollt aD1 

atond P'IadUlt.. of .... tabl •• O'IlliD IUICb •• flou., Itoek. 



· , . 
poult7!Y feed and cop_ etc., dried faults an pa.tleulaaly 

ltabl. to infestation aDd etond @J:al0 If often badly 

damaged. Adults eonflDed with sound •• at. .n found 

"ylall ·of etal'Vat too. 

Czcmbf.e (1943) eClftduet.d "pez'-nta to 

d.t.1:mlne the ,ffect of eampetttion aDd population d.netty 

011 ovlposlticn by IItlzopertb. dexalglca r., OrxM.pbllS8 

~&De.g.ta L •• aDd sttot1:OJlI c.n,l.11. (Oliv.) in 

Vb •• t OJ: flou. and BMbU8 ( Acag~2ae.).JAtI~ ) obt.eSa8. 
o 

S.y tn beana at 30 C aod • nlatl.,. bualdlt1 of about 

70 pe1:C!.nt. "lb. eCCMU.l\~ of ,dulte lrmlJ:lab11 d'p .... 4 

th. nt. of onpoeltlon •. vbU. the 'I@ f.Klllty V.8 Dot 

aff.ct.d. b uaeondttlaaed lIIIdla, tb.~. vaS a wd\Jetton 

tn fecundity which Va. due to competttlon fo~ the 

O'V'tposlt Ion and f .. 4lDB. Wh.n th. tvo 'Peele. wn in the 

..... nvlcCJrl1D8nt th.lr .ff.et ClIl each otb •• " feeUDdlty 

v •• more ~ 1.8. dependeDt 011 Ch.alch •• f_ elch th" 

w.r. COlIp.ttng. 'l'h. nduett. of f,c'UD<U.t1 of Ia. dalnl. 
by flou. beetl' c:CII'1dltlcned by it. tJWll lpeel.8oJ: by 

.a... !\l1:f.gaMn8&' 01: .L. C'1:,,\.ll1 ",. at fl ••• ~ly 

propel'tlaaal to th. de ... of elDlltlcmlq, 1Nt ,ft.z • 

t'- the .ffeet of all _dta .a. the _. It. 1- "llewd 

tb.t , CODdit lmed _41um ope~.t •• UPOft feo\1DdltJ tbr:~ 

pot8C1ltDI and th •• ffect 1a 'UpoD oripoaltlcn rath •• thal'l 

.,' p'foduatlon. 
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'a. (1944) etudted the lnte.IpeC1e8 

ccapetltlm wltblb populatlQl8 of the genua T,lb9).lua. 

Hia pzel111l1oa'r7 £lnd1088 wen th,t Tribol!,. e,et'P!!R(Bbet.) 

p~ocSue.d. lal'l8~ total populatioos than trlbo1Wm 

ccnfuM Duv •• al.tbQUlb the eultUft 8 of the lettel: bael • 

hi.1' peJ:Centa. of adulte. lhtGcllp8Clfle e~tltlOD 

nduced the total populatlco 81_ and that !... caatt91'!' 

appeand to be th. lion IJUCc •• eful competitor lD th. 

popul,tiaa. 

CrQlble ( 1946 ) eCllduetecS eXp.~l_nt. to 

study the l1:owth of pu. populatioal of !.. dSUiniS" 

~ IUI:&r!amtn·'a. and !a..ee!!!\t111 tn a etanda'lCl .dtus 

of .at Mtntatlled. at a eanetant lewl. The popul.tlae 

of each apeela& 'fO. to a maxlllUllD aDd nmalMd fluetuatilll 

about ttl 1 .... 1U1 lIldeflllltal". A ccapal:f.aoo of the rate. 

of OYlpoettlcn with the I'ataa at etch adults a .. qed 

Ibowed that lD the ....... populatlcm then va. aD anomou. 

ftlORalit, ( alvay. ate. 90 1. ) lD the iuaatua at.". e •. 

When pal.,1 of .-le. cCllpetacl. IL dgtalglS. elSalDatect 

~ senllllit _au .. tbetJ: lalVae, between tlbf.eh soat 

of the ec:apetltlm oecucncl, bad the _ ... a aDd 

h •• ltl. Bach of the. lip_tea v •• able to _"1_ with 

.2a. !!al'&e_a.,. _oau. the lett •• oecUpW • cltffe.nt 

eeol~lcal ntohe. P opul at lea. 11.tn. tD • _twa of 

un .... 4 _.at co. to ........ aDd th .... 11* •• 
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the food became exhaust.d. !be ewntual .xtlllaloa of 

the populatlco val' due, not to ttle e ••• tlaaof O\1t9oeltb:l, 

but to the feUure of the lawae to euwlw. ~l'be duh.tlc:m 

of life of aclu1te of !.. dsplpls. v •• ebon.1' 1D un __ weS 

tbaD nne_d medium aDd tbo~1: atUl wh.n thle epeciee 

va. comp.tiDg with .L. c.p.l.11. in unrene_d _dl-. '!b. 

dUl'atlm of the life of the oth'l' epecl.e and tn. au 

1:atto of !a. c'.'1,11. wae appanntl1 un.aff.ct.d by th ... 

eoadltloa •• 'lb. fecundity of !a. dom&eJ&. f.mal •• dee.ala4 

In euec.diDI ...... tlon •• lb. cCIIp!tltlw 1:81at(0I11111, 

betve_ .a.. ,8U¥lnWg'" aDd .Ithel: .L. c'DII.1l' 01: J.. 
dgaf.D&s1 IbIRed d. ... t17 lD f.voul: of the latt •• apeot.. 

1D man.wed •• ecapand 10th. n_ved _dla.1'D __ WIld 

_dia tbl •• 1aClo.ublp pJ:obabl, d.peDcSed ehlen, em the 

dellt~tlC1\ of '88' aDd pup ... , ,d\11te aDd 1a"" 

p.l'tleulal:11 'b7 Ra. !Jll'wap". 

BII'Cb (1947) ccmducted aD .sper'-ftt to atul, 

euwlval of 1.. S..... III _I. b.N .eat palD •• It 

va' .. lcSent that th. _tl. could 11_ and .p~od .. lD 

_01. It-aiDa of "at. After 6 aODtba •• aut oae-tblld of 

the who1. patn..1M" d.at •• cl. 

C1r.t.te (1947) eal:zled aut ....... Qt. 1al • 

dan f.IlcuhtOI: at JOO C and 70 ~ blact_ b.tdlt1 with 

&. 4.lDtsl and J.. UDI1I1\, to atwl1 th. lDtaw-_ 
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intl.'a-lpeClfJe cCIIp.ttttCD_ OftzccCNdlDl tend.d to f.ycul: 

th. sun-1m of .L. e ••• i.ll •• Klp.tlCll fl.'_ the I~.tn. 

t.Dded to dee ••• vlth latt.!.' loeta1:8. WbeD two epeel •• 

wen CcmpettD8. the a_I.',,, l.'atl0 of th. _wlft1 .-

1.3 : 1 fOE !.. dcglnK& to .L. c ••• l"" •• ~ c.Dlal'll. 

v •• able to ta. advanta81 of this decn •• d competltlan 

because of the occuc-ne. of lana. 1I1th a tJplc.l c.te. 

of dawlosn-Dt 1D this epac1ea. 0..=1.'*108 lD tb. 

baatu1:'e eta ... had no .ffeet UpaD the ,,,.1:_ dewlop_ntal 

pel'104 of the le"*, o~ upGD th, ... atto, _iFt 01.' 

f.cundlt)' of th. adult. of .lth, .. 8p!Clea. 

B.mes and St".ona ( 1952 ) .tthlpted to 

• etablll!b • mtxed pOPUlat teo of ..... toothed paiD Mdl. 

aDd tb. lbdlaD _al -otb 1IIbieh u8Uall7 neulted ill tb. 

d.ellDe of th. l,tt'l: ~1e8. In Rond z.laiDa the 

... tooCb.d paID "tl, .tt.iDed dcatD ... dul.' .... the -_I.' fo11owilll h.n8et aDd th. JDcU.aa _1 aotb •• al, 

became .bundant clul.'lDl any pan. of th. 'xp!1:lMnt.l pew:locl. 

"1."" ( 1953 ) at.t.eI th.t tb 1. la.ct t. 
• aecCDda~ pelt of Ito.d paID aDd h.41 CD b1:o_a" 

B"'.t.ral. 8ftlll ,du8t. and Il.'alD d ..... d ., oCb.. pelt. 

ltb sttCIJbQ.,. ax __ d Ib' ..... sa-""I- lbl. 
beetl. can not cJ ..... the aCUld .tt.lD •• lth •• lD _u1C 

ow 1.lftl ..... . 
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Pan ( 1956 ) "poRed the effect in all th. 
o 

six comb1aatlCX1a of t.lIIp4I~a1:un. of 34. 29 and 24 C and 

J:a1atlw humidities of 70 and 30 peJ:eent em populations 

of L. coofg .. and L. clst ... apt in f1ou~ .pautel1, 

and lD c<apetlttem with each oth.~. 1b all, 400 eultun­

-- u_c:1 and Papulation eouzatl wen _de e".~ 30 day., 

With the exception of T. eastaDeum at 24° C and 30 paftent 

1'81atl_ h\Jflldtty, both apeciel paz.tllted lDdefenlt81y 

lLben kept al008. but they dlffa_et in the II. of the 

populations that dewloped 1D panlcu1a~ .M't~CI'lMIlt a_ 

vel1 a. tn the' p'eope~lOll of adult. p.,..m:. tileD the two 

Specie- w_ qpt tOletha'e. CDII alway. allalDated the 

othet', but the cae that dld 80 vat'teel wlth tha phy.ieal 

.nvlremu.nt ant! In IaIe ca ••• a. and t.D otb ••• wa. not 

the one expected to clo _0 f.a. tha tnlldl ob.n-ad _ell 

th. epee 1.1 -_ ke ~ "pawataly. 

Llo,d and Paa ( 1964 ) ola_WId th. aO'rtallt)' 

•• lU1tlnl ,.- IDtenctlO1l. _t __ adult aoul! •• t1._ 

m labou1tatez, eultUft. b1 pal.lDa th. pupM of _1. I aIlCI 

fe.l.' of L.. ,mba aDd L. e.et .. _ lD all pOlllbl. 

combination •• lithaw.x of .ltha • .,..le. IU1rriwcl • 

.... cU.1 libeRal! t s.. vbaD lDe.fta.atect wlth -.1.' of 

!a. 5mbu. "TIUte'&1a the -.1e. c~ .. 1111OUDt fe.l •• 

of the " ..... el.l. 0'1." otbe ... 1 •• .ad att • .,t to 
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c opulat8. OU'l'ing th.. attack" the .. deagu •• , injun 

80ft 81a:uctuns UDde'l' the elytn., leadln, to a 81:adual 

but fatal 10es of body fluids. the mal8. of I... cmw'Y!! 

ven decidedly mon lnju'I'loue to fema1 •• of tbel~ own 

epee lee thaD they wen to.ach othe'l'. but ..... about 

equally 1nju'I'toue to the two --. of L.. caatwV!l. 

DaveCll ( 1966 ) lItudled the dewlop.ntal ot •• 

of th.e at'l'atne of L.. C!at!l!l\ll! and flw of 1.. S9!lfy!lP 

f.n 1lb.at £lou'&' .. allUl'8d in the la'bo'l'atozy at 29° C and 

... latt- bumldttl •• of 40, 60 aDd. 70 pe1fCellt. the neu1te 

Ib.,.d that the ts.. nqui'l'ed ffYC dewl~t .­

innueneed not colT '-7 -alll aDd bQIDldlty but aleo, 

8i@l'1tflcant11 b,.lDtenetloas bat.ell R8nGtJPtl ( lJt~aln) 

and en.,l1:..-nt. 'lb. n dte al eo tDdlcaW that the 

Ripen. to dtff.nnt b\lllldltl •• of ... Rcal", depended. 

en th.l,&, RenetlC ec.polltICID. 

Paft, lAe1t.a aDd Hazes ( 1966 ) studied 

eaapetltlcm til populatlara. of foul' 88Datlo Itnina of 

.aeb epectas of L.13.lat,l1!1P and ~ copf». and th., 

.. n lihown to dlff •• In th. daneltl •• at*leh the, 

8\1"1_4 aDd thel .... dlat'l'llNttco. in p ..... 'q 

eba.aet •• tstte. ( f.'lttllt)', fecundity, .... ,. of dew1OS--Dt 

and adult IlUMftl ) aDd III the extent to _leb th., ..... 
cannlMltltte. When the .-te. wen ... d alene, the 
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gre_test dlfle_nce. Ia density oeeuEnd bet_. Itc.tas 

of I.a. cenf'!M and th, .. 11.11t _tweeD at_iDl of 1.. 
east ... and th ... facts 1Mn c:au8811y nlated toth. 

p~lIaa'CY ebaEllCtel:llltlc:e an4 the pndatoW)' activit .... of 

.acb of th. e1ltlt ItcalDI. Wheo th. two epael ••• _ 

•• nd tOlJltb.~. cae alvays .1l11lDat.d th, otb.w. L. 
cl6I_ eharaet.1:18tlc:a11y detehllMd the .wnt_l 

ou.tcc:xne of C:OIIpetltlCl1l with 1.. coqW" •• 

Ade,.ml ( 1968 ) e,z1:1ed out an apezlmnt 

ill the labo1:ato¥7 with. CCGld:aDt t~.z.t .. of 25.'Oc 
and 70 pe~.nt nl,tlw bUlllldlt1 1D Bn8'l&D4 to study th. 

ccaapetltlon betve_..L. cl!ttM. aDd tbne .oth .-lee 

yl •• C.d~. el'!!el\. (Wllt. l, fl." 19t!!p1ll!telJ.! (Ra. >, 
ane! 90aem e.pb'laDlel (Stnt.). All • ., •• laotl .-

c OI'Iduet.d ell deeoJ:t leatect ICauadDUt e lD apee__ tuM., 

e.y_all1elDJ dllb •• 01: jam jace. lb. 1IU"1_1 aDd 

__ l.-at of the '-atu. at .... of the .6 epeel. •• 

'W'. atudled aDd the ..... of '181 1,14 'tt, th. adultl III ,._ne. of Ia. S ...... - neomed. '1'be _elp1:ocal 

.f,eeta of IIOtb 1 .... CD ~'1)po11 •• _ la.18ft, atudted. 

The .oat illpoztant banful .ffeet I of L. SI-_ ._ 

OIl eouplatlal aotbs aDcJ ell .oth .aa. Adults __ 

f.qulntly 41 atunect aIlcl Sc.lt ... kill.d 01: if th., 
IUrIlwd. laid f ..... e"l. l'be _,,81M __ 110 .aten. 
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e apacf.al1y tho. latd 100. lD the _41\8. Adults of I.. 
eastanaum attached and killed moth l.wee end pupae but .. 
thls v_a c0ll81de~ed to be of miD01: lIIpo1:tanee. lbe silk 

p1:oduee4 b1 moth lana. Wa. b.mfu1 t.o the lazvae of 1.. 
castana,. 'but any _duct.lcm .ffected Ir& the population 

of Ia. c ...... va. p1:oba1tl1 off., 1»7 the ..... fle ... l 

.ffect of moth eococma, slob •• ltend l.me of !... 
Ce8tal!lU!D f~_ camal1tal1-. It 's cGIlCludecl that, ••• 

neu1t of CGIIp.tltlaa. fo'C food ox apac. O~ 'both _t-'D 

!a. e.ltw'D ad the moth IpeCl •• , th. aoth populattClla 

v.fta ltkel, to .... u.zalDat.d deaplte tb.lw .pp •• Dtl,. 

h tlbew IDt 1:1Il.1e J:at.e of IDe •••• 

tefka.ttob ( 1968 ) .. de • aultlf.ctlonal 

atudy wltb two .pllcat •• of .aab c_tDatieD em "at 

ane! __ .t. '-41, of th. _t.caetlona _tweeD I1t.o.". 
ott'" (1.. >. 1sI.IB. -UleRlP' (1'.). 1.. cI'!Un' and 

CI'Dtol,'!!i!. f,w!JJIlgfta (8tepb.) at 30° C aDd 60 pace,llt 

I.l.ttw b_ldtt, fow aix ._. 1Ia -.11 cult" •• u4 

.... powtec1 that Ju. aulS .. va. a.lou., .ffect.4 '-1 th. 

p __ nc. of !.oUIM on *., aad 1»1 all tb •• otb.¥. 

lD 1Ibut fM4. £. m. va. baa.4 1a1 t:b. ,._DC. of 

.£.. "'MIIIII .. "'t, 1Iut .a. uaaffeetet ~, it aD 

-.., f ••• £.. f.,.,.,... bad • hawaful .ffeec .. 1.. 
-, __ CD 1totb fooel. aDd •• f.YOU.I!4 ., the , ...... 
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of La. 88t't'lc9!91 CD _eat. 1't vas ccncluded that UDda .. 

euch condit lens £a.. fl!DItrwu' vae the .,..lea moat 111:81, 

to pet'8tac. 

Col_blGIIIta ( 1970> studied the fHdlDl an4 

feeUDdlty of £. peazlu8 • .!a. onw and .!a. daa&plg tD 

... ~ BftlD. owe .. 30 COII_cutiw da,.. lD the l.bol'ato~ 

at 28° C aDd 75 pezocent _l.~lw humidity. 11: w •• found 

that adult. of J.. 01:zat fed at the ea. ate tll1:cuFout 

the eXpel'lII8Ilt aIld laid moat of th.l~ _.8 duttlDl th. 

fl __ fe" day. afte ... achiDe _tu¥lty. 11l0. of .L. 
1!IDI1:Ip'. bove..... besan to 1ayOD1y ,fte~ _.ttal d.,. 
of tnt.n.l_ f..tlnl_ Adult. of !a. dmlB&s' al.o at:, ft1:11t 

ate tntenal_l)' aDd latta. at a dee ••• 4 z.g. tb.,l.1d 

sost eus dUl'lnl the fll''' few day. aDd _lD lD the 

founb .ak. TIlten.l_ "lpo.1tlaD Va' pnceded b, 

lnten.t..- feeding. 'lbe a.GUIlt of food •• ten '-1 the 1 ..... 

and adulte, tOlftbel' with the quantity of palll du. 

,wad.ect I.D -latlon to adult ltod, w'.t. t.IIcSlc.tecS that, 

'of the th .. apecleat !. 4ca1gfAl va. the aoat .,ouelau. 

and de It 1:\1Iet 1_. 
PlDIale ( 1'70 ) ... atu.Slea CD lDte.8pHlf1e 

cCBpetttloa 1tetwen L. ccgbMeCSl!b9!lll' cg",»!»'. 

T •• e. ft •• !colS! ( C.UC. ,>. J. slntJIltk, R.. 
",wlg.,.I. £.. *IMp-'. and £... .,HlSS,. lD _11:1.8 
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c cmblnatlcas and mowed that bet.en epeef.e8 of Which the 

habit 8 vera slallal', the .a\:er wae el1mlaatad, but that 

apec1e s occupylng dlffennt ecological n1ch.s de-leped 

no'Cmal1y tOllltblX. 

stoyaDO'Ile ( 1970 ) dltemtDed the loa. of 

_1Ft of sto ...... d ,m.at lIlf,stad with .L. arana1:lua aDd 

!... 099 • at lDlt1al populattClll dansitl •• of 1, 2 01: 3 

palre pe~ 0.5 q. lb ... vil. cau.d 88J:loue damaaa ... n 

when the conditione for their dewlapment wen not optf.mal. 

Aftl. 200 daye, thl paleenta .. _1Ft 10ee fo'l I'laln 

inf. eted ., .!a. myrl!' va. 59-78 at 200 C and 10. 71 at 

10° C. the coftelpcodlDl palC.ntages fen !. AU- wen 

12 - 71 aDd 5 • 14. 

Ba'laUtef ( 1971 ) It.tld that Mlaopttrgpalu. 

etlag4!. HCM., na.d fram .... tun at_a of ..L. gll9' 

iDf.8till, atoneS clnal. neac Bucha.at at t...,.l.'atuna of 

19 - act and a _l.tt.,. h_ldlty of 14.7 • 16.5 plZClnt. 

the par.altl ~_loptd fcam tU to adult f.D 13 • 27 da,.. 
and th, adult. 11-..4 for upto 18 days; only f'malt. _. 

obt.f.Ded. !be hte of p .... ttl_ varled f'lOll 7.2 to 18 

peftent and It •• thouFt proMltl,. that the ... ~ .. 11d 

pla,.d an tapo1'tam: part ID llalttD@ tb, lnft.atten of 

lIton4 aala. 
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c anducted an •• ~_nt ID the labontoq III poland at 

14, 24 and 270c .nd 75 pe%G8Dt _l.t i_ bumidity t~ 

deta.1De the lD,u~lou"8. of .L. l~apa5'UI. !a. on .. 
and !a. <Salak' to IcalDa of 1Ibe.t aDd .". a11d mowed 
that .!.. B~IP.!lu, .1 the soat lD,u~tau. at 24° C. the 

adult a cHlIlI.Dld aD aWD" of 0.78 .. of •• at pa~ da, 
eaeh aDd the 1&.... f.D cou~_ of tb.l~ clawlop_nt about 

30 .. each. Adults of .L. 051., ancl !... dselabl cm .... d 

a_~a888 of 0.4 and. 0.42 III .eat pe¥ day.aeh. aDd. the 

1&1ft. 14 end 16 III each lD th. eauz. of thei., _wl..-_ 

_ epecttwly. Tn n1atlm to bod, v.1Ft, .!. sl.mls, 
v •• the moB1: yo_claus and left th. 1.zaeat amGUllt of 

p,utD duet aRe., fee4f.Dtt th ... _IIl.tlaD ate of the 

paiD w. lIIpat_d '1 th. fe_iD8 of th ..... tl ••• 

• epactall1 .y ... tepiD"a. 1b II'.iIl 4 ..... d 1»7 .L. 
S!I!!"l'lua the pI.enta.. of day .. tte1: va. ad.ed aDd 

the f.t and the a1tl'90 0 .. 1:8Dt8 __ f.De.a-.cS. PeecliDl 

.Dd cca.queotl1 lcjQlou ..... _ ... lec .t hi ••• 

taape .. tUft. 

001 •• 1011"', Chal.el.".t aa4 rUl,.k (1972) 

cawcted out en .apect.lnt ID th. la" •• t0'l1 III PolaDd 

lD 1961-68 with .eond ••• t Infeatecl with la_cta and 

.tt ••• aoth tn.eta aDd alta. pzod .. d 1ft ~_a-4 

maN_ of pWOIID1 -_ the 1D1tlal popul.tlOD v •• "11. 
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When populatlCll waS blab. th. 1lUIIbe~ of prOWl"J' deen •• d, 

p.~tly a" • nault of pb)'81cal dlatusbances of the 

O'fTlpoeltlD_ f.mal,8 by fe.dlD~ lDdt.vldua18 aDd pal'tl, 

becauea the young la'CYal lnsta.e __ at a dl~.dvant ... 

fo~ f •• dlllg. Adult "..vile 8(1118t .• _ dame ... individual 

~ralD. to aueb an .xtent that th. '-tun at .... could 

not dewlap in them and In -ema e .... adults fed OIl the 

'Me of the 11: own 8peC 1... Aca!!.!_ .\~O L. and 1uwba lUt 

2ut-c,BC'et kl ( SCb~.) "'produc.d ,001:1), III th. p ... nee 

of tn.cte. !. deWY' met L. ssmfug d.wloped mon 

IIt~CIlRl7' 1D the p._oe. of oth.r IIp!cl •• of lDI!Ct8, and 

alt •• , but L. Irew• va. adwr .. ly affect.4 b7 the 

p.-ne. of other lp!Cie •• 'lb. dewlop_llt of .L. OJYMI aDd 

~ 81:el!\g8 Val unaff.ct.d by the pH -ne. of otb •• 

8pecle •• 

Lee.to ( 1976 ) .poR.d that \Ib_ both L. 
C!8t_ and R.. !Hlp,.,." oecuned In f1De dl.te that 

.... so_ favounbl. to 1lGft-.nt 1», L. CIS ... the 

pwdatlan of 1. e,It .... CD .52a. .'&P'.p'" .. , 
aec.ntuat.d. 'Wbell the two 'Peete. occur." 1D • 111 

.lI.xtun of 1:01184 oat. _d lItanduc1 1:... 'a", ... _cll_ 

o.DMRl!J.1MI __ tiled fIl th. rolled oat. &D4 1. 'IE ... 
• n •• l1, ...... teel thea.l .... I.a th. --a __ dl.., 

1Ibt.cb zedueed pa.ticm. 'wed,tlOD .,l.t.. 'I!!IPI'. -

O!UMPhn •• III c¥ ... d GOlD ( , eQ-ltaDdam ell.to f01l 
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!.. c.ateum ) waS lnena.d but lD •• 11e4 lIbo1. 

gcOUlldnut '" It v •• dach •• d. 1D both atanctaYd _d 1 .. &llcS 

cse.eked com, 'hath late tneta. 1anu and adults of 1.. 
eastan .. kUledmon eggl, early 1neta~ lame and PUp .. 

of 2tXlI!pb11S. than did late mltaS' larvae. l'bls f •• dlbR 

neu1ted in an f.Den •• f.D the DU1Il'ber of p.opny p.odueed 

by L. c.8t!U!l\!l. 

Jacob and MtilaD ( 1976 ) c~te4 Laborato~ 

teet. lD lbdia end npo1:ted that 1anu and adult8 of 

!a. e,lJt!l!!U! _attU, ,.,.4 en eMe, larft8 aM pup .. ,of 

th. otbe. etond p1:oduet pe lit. viz. SteB.l_ ptnle.,. (L.) 

and !a. dawtsa aDd «Xl ega and adult a of yB1EI­
"l'l'leog (F.). full R1:<Ml lalft8 of b. .n&somt _. 
Dot atta.ed, pelbapl1Maeaule of the thick .. tal powtb 

Oil thet. "odie' • .L. U"I!!!!al. "a. ~ne1!'al1y, 1 ••• 

llUeeept lble to attack thaD the oth.. .,_1 ••• 

-.,de • IU'CW)' In U.P •• lbdla lD 1973-74 to ""._Dt '-be 

actual 10 ••• of l1'af.n th.t oeeuz." duw-toa Ito.a .. , _ 

to tn.at peete lnelucU ... .L. OIYMI ..... de"IS •• !a. 
O!Nl,),lI, L. eatt'P'YI. R.. !lIb_OIl. L. 111M". 
aDd SAbles. 0DS,),II (Wlk.). lb. lo.a 1D _~c .ft. •• 

atO'l"" 10'1 Ita .catha "Jled fl'ta 0.06 to 9.' " aDd "'e 

10" ill .laltUlt)' fl'CIa 7.0 to 22.0 ". 
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Lee.to ( 1976 ) cmdueted Jar teat8 f.D the 

laboratory In r.o~l. with va1:1ou& epee i •• of stond .. 
product insacts and "ported that populattfXl powth and 

th. _ttllt 1088 of _ole _mele of ~te ..... t 01" mala 

vere found to be affected 111 the c:aabtnatlaaof epeel •• 

eonflMd t~thel" In the jal". Populations of C!Yp't,,\latJ. 

2uatl1ue. (Scboab. > • .2... !U1:J.na.oe& .. and !&. e.atagng 

produeed hlat iwly men pl"OIIny aDd eau.d 8nater _1Ft 

10 •• 8 wheD cooflDed with 8ithel" !. dCSWf.g' and .L. 21!M' 

than •• n they daw10ped al tme. 

ltaaal. a.avi. Ahmad and Iban ( 1977 ) "pozted 

eannihal1at te 'bebaviouw 'by adults ( OIl othe¥ adults ) of 

.L. domlniel fo..: the fi..:at tlM frca o'b .. n-atlCXl. CD 

populatloos 1n narma jar. 1D th. laboratol",. Canniball. 

lias me" pranouneed at bi. t.mpe'C'atuh ( 32'C ) tban lover 

cme ( 25e>c ) and did not oc:c:~ when populatlana wn epal"". 

Mootchel'j'" 1Il.tf,a and Venaa ( 1978 ) ... 

studtes tn lbdla CD the IUm .. 1 of I.. s.at ... aDd 

C orem c,phtJ.gglsa (Stnt.) III .toll .. apee lee and .Iud 

IIp_te- cultuRs in ..... 18 cantamlDl • I c:rulb,d .... t 

01: flour .carted. with 50 ,,,8 of.Mb .-tes. lb .... "a. 

Canelde.,ble lDt.a.,ectft.e cGllpetlttaD til the 'mm 
CUltun a but littl. f.D the TzlJpol1w O\Iltu.aj, 1b lb. 

atu4 eultuna. lIo¥taltt 1 of f,1)!911_ iDe.a.d •• ",*,11 
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but this vas not tw. of Cop;m. lb. _aulte __ 

alallaz -eD the zatl0 of e •• of the two epeclae •• 

cbanRl4 fZaIl 10.90 to 90.10. 

''18." Ilabezty and Azltoplt ( 1978 ) vo.ked 

OIl the p08slbf.1tt)' of u.tn_ "acm be.tol, Say aDd 

Ventuzt,a c!!'!l8e8DI (Gu,,_) (_ .. ltll !!D!leen.) 1ft 

cCllblDatlan fo~ a-atez efflcf.eDey 10 the bl010810a1 

cantrol of Epbtltll clutell. (\11k.) in &tOIH p1:odueta 

by exposing bolt lanae CD aD aRlflclal d18t in a 

pet-cldllb to cae 0'1 both paraaltee, L. Hatol alema 

pzOftd to 'be 81t.tl111l0n efflcient pa .... tee thaD .... 

L. CeReDI 81 ... When ,otb paz.elte. __ p .... nt. 

L. bentol .... found to 'be abl. to _wlop In holt la .... 

that had al •• dy _0 p.l.'a.1.tl.4 by L. C,"IC.D~. 'but 

~ cgeeeg' eould not dewlap 10 1 • .,... at ... 4y 

p •••• ltl.d and thu ••• ntuel1, .111lf.nat.ct b, L. bUtt9l. 

the p. _bee of both p8I.'aelt •• th •• fon c.u.d all tne... lD boat 1I01.'t.l1t1 ( .1 cOIIp.nd .. lCb that c.uaad 

by .1th .... olea al-. ) that .... (11\11 telllpOft'IJ. 

111.11"'&1 aDd "ttu ( 197. ) .poR.ct th. 

oecuz. __ of Apl!Op!!'PMlVI sal_. ( Howead ) ID 

the lab ... toW7 cult" .. of "" ... nba "alAa lD eto" 

... t tn tndta fow the ft.1It tt. ta. J .. ,1975. 1D 

pcpul.tlCll eauratl lD ...,1.' of eultu ... _1,,_ 10 @. 
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ne DUm.S08 of holts and ( In b~acbt. ) parasltea 

.w~aged 61 (13') III JUDe, 92 (29) In July, 74 (20) f.D 
' .. 

Aup:uat. aDd 50 (9)" I.D Septe.-c. It va. coacl\1dad that 

a1th" Aa. ell.aa4. val .1»1- to nat1'let the powtb of 

populat laD8 of !a. dalPie •• the decna. III holJt 1NII_1'1 

ad_so_l)' affected the pcpulatlcn of th. pa-.alte. 

Ph.db and lIlatta ( 1978 ) atudted that *en 

populatlOlls of .L. RUN aDd.la. '.Ip,,' .- allowed to 

dewlop toaetb •• 1D the paiD of 7 ftl:1etlel of •• at, 

£. 2ZYM' outmabl_d J. damp du¥ .... the pel'tod of 

p cpulat Ian 1Dc..... rOJ: 1»6 IIpH Ie I, the populat lone 

-- lCNeJ: than, _. pCND .panc.ly. ~le.ttDl _cutal 

IUppn881an. 1b. IIUltlpltcaClcn of .L. mp' va. alated 

to th. aJac.ptt1tUlty of the '¥aztet,. 1tIUt that of &. . 
dcate&s; ••• 15 not app.nntly1leoauM of th. ,.s.a 

•• zte4 "y th. d_lDaDt IIp8Olae. 1't ••• conelud.d Chat 

vawt.tAl .... pt '''Utty cauld not lie ••••• 4 l' ao. 

than an. ..tee .. _ p •• Dt .t the _ tt. • 

••• 



CHAPTER-III 

MATERIALS AND METHODS 



Kt\l'B&fAL.s ABO I£m ms 

lb. _tectal8 u_d aDd _thode adopted du.:f.D8 

tbe p._nt ....... lIttptlool to lItudy. the ca.petttlCll 

amco, _.101: peKe ( lU.ce .. .u. Bad flou~ 'beetl., 

.saw-toothed ShiD beetl., aDd JAa.¥ IcalD 1t0Je~ ) of 

8tond wheat and the effect of • p.~a.lt. OD the., In 

th. labontozy of the Depad:ment of EntOlllolOl1. Coll •• 

of Aptcultu., lIIultaDe ••• duwlng the ,...¥ 1979 a. 

deecctbed In the fo11ow1q P ..... 

A. tIItlllll' ".4 II MI'. Ibe IIM'I I 

1 ... act. 1 (1) llSI:e .e.11 Sit opb llys. an_ 
Ltan •• CUdullcnldaa aCol.cpte ••• 

(Il) "cSf1cul' .. tie, T.lJloll. 

e,K_ aenet, T ... bzlonlclaea 

Coleepte_. 

(ltl) _".toothed Iftba .et1., 

guWpbllp! 1II'M"p.ll (L.), 

Cueu.JidM I Coleopte ... 

(I.> lAs •• pata "'., Ill •• lSba 

4."'''' ('.l, .o~.lebtd .. I 

Col • .,t ••. 



1'004 It'lff 

(.) Whole ... t 

(b) Wheat !lOU1: 

(.') Raw I:lee 

(eI) lUll flau.. 

(y) A pa~.alt. An\-ogte!alua 

CtlH<lza (How.) fte1:~~ 
H,.nopteza. 

" " 

Local _zkat aDd Ceot_1 

.... ftb ra., O.V.A.T •. 

Pnpa-.cl fa. _.11.bl. .. •• t. 

Local.n.C. 

(e) B __ I:' a dzy ,. •• 

•• pa.d 1D the 1at.ol'atow:, 

Local .net. 

3. App ... tua ",.4 tD ".l'iDI and b_-lIla th. 
t •• tn_t.. "" 
(.) 1I •• ia~ ala" ".1" of elM 20 • 10 oa 

fol' It __ lnl th. lDeacta. 

(1,) 60 _tb stew IUpplle4 ., SDde ootta 

('llte.) Ltd •• Loadoa. 

(c) C_l hall' \tl'\"". 

(4) .. ilia!: cloth. 

(e) ._1' Iluad. 

(f) 'o ... ep- aDd -.s1e. 
<I) MIX'" aM alas.. tbe .... ~, •• 

'C 

(h) Alpll'ato'C" ,.p ...... the 1a1.o •• towy. 
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dtamatez "a8 tlFtly fitted to a wide mouthed bottle. 

Two ttla88 tube s of 18. 20 em lGOI _n fitted to tb;( 

hole8. em. tube was made to bend at -cllJlt anll. and the 

other at an anBl- of 1200 o.-c IuD_a wlDee eo that it 

..... ecn".nlent to eateb the lDIHt epecl •••• ,11y tn.ide 

the f.Deeet collect 1011 caRe •. 

(1) Low t • .,eJ:atu'l'8 I.neultato-c eupplted b1 S<JIII 

Trldta Co. Scientific Squlp_nt. Delhi ".e ullCl fOJ: na1:_ 

the tn.cta th~out th. expel'S-ntal pe-clod. lb. 

1neu'batcnr with a t.mpel'atun WaD" 5 • . 40° C Val ope~.ted 

at 220 volte to malDtaiD • tnlpefttUft of 29° .:t 1'\: ADd 

73 ;t 3 "1 Ill. lDetcte the cb"''C th1:ouFout the 

expeJ:tm.ntal pewtod. 

(J) tDeeet eol1ectlm call: It 1, • actanlUlal' 

.ox of sl. 45 • 36 • 20 ea havlDg 11 .... vall' en the 

top. fzoot aDd back'lda.. CD the two alde' t ab hot •• 

fitted with cloth aZ«Mld the hol. _re p~ori.decl to Voft 

with the banda lrlelde without the ell.ftC. of eleape of 

aD1 tn_ct. 

4. 

B. 

rwatl!ant uaad to u" t'he .... t. _ •• t ft.w. __ • 
flou_. aDd .aW I'lee f •• of In_at eM. alte 
IDIe.atice • 

• ".111, .. jig Itt 1M" ••• I 

1. Teet t.naea'i I (.) ato •• .t.l 

<1.) .. " noaa •• etla 
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(e) a.v-tootbed InlD beetl. 

(d) lAa.1: s_m "_I 
(e) the ptecaaal1d pal'aette 

2. CCIIIIlodlt)' I $ouDd •• at Il'alDs with 12.6 1. of 

molltun " •• ",ad aa food fow telt 

lDaecta. 

3. Plastle .1al'a of sl_ 4 em x 5 e .. 

4. ~udlD cloth 

5. Camel hall' 'Nib 

6 •• "'1' Na4 

1. st.w ( 60 _lib ) IUpplf.ed 'by Sazgopal and 

Sana __ la 

8. Aapll'ato'l: 

9. rOIee,. and needl •• 

10. lbcuNto. , _lDCatnecl at 29° .:t 1 ~ aDd 

73 .;t 3 " "K. 

11. De aleatol' a 'Ib.a -n \lad •• nl.t 1_ h_ld tty 

cb"'.a. It COIlltant nlatt_ h_tdtt1 of 73 .t n 
v •• _int.toed 1t1 .laiDa 17.91 I aulpbu1:tc acld. 

with 12.09 co of ".c.e (SoIaaa. 1957 ). 

12. 11ectl'le ",0 a the cwo lUp,lW ., .... web 

TD.e..-1It H •• Calcutta w •• u.d to dete .. IM 

the eollt,," aaDbiDt of the ... lD. 

13, ",,..teal W .... aad _IF' \ •• 
14 ........ 1'. 
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pm<D.5 

'lbe adult 8 of . Slt. Up, SEQ!! Linn. ._ 

takeD f~OIIl the laborat ozy cu1tuwa malDtalned lD the 

laboratory wand fo., expe1:t.Dtal pU'Cpoeae. Fl .. bUDdacl 

Ibm8 of disinfected .00e .eat " •• tak_ ID each naylq 

jal: to elch about 300 • 400 Dumb • .,: of uo.Md adult zle • 

•• vils an rele •• d. lb •• azing j •• ' __ eownd with 

muelln cloth and wzapped w1th • wbb.n: lMmcl. 'lb. eul.tu.. . 

__ 'kept f.D ifteubatO'l' at 290 .t I Oc te.,..etu.. 'lb • 

• cIu1t. weft _pa1:ated 'ZCD the Izeln8 afte ... ". .. day. 

and wen nject.d. Fnlllbly ..... 4 .dult.. f._ th •• j .... ft. utUl_d f.D the eapezs..nta. 

the .dult.. of T-r\ltol'- ea!tal!ft! H.zbllt. 

-. collect.ed fz_ local nour al11. of .u __ -a'l' 

and na.d f.D a food _db_ of ltlo1e ... t £lou .. 

e cnt.lnlng 5 ,. dS's..4 bft.'" I ,..et. Wheat £lou!: •• 

It.wd ttl!:" 60 _lib .taw end 250 .... of .lewd 1Ibeat 

flouz va' ta~ in each cu1tu. j.Z8. About 400 \Ill ••• 

•• 4 ftClU'r .... tl •• wn wl ••• ct f.D •• ch ... lna .J •• 10. 

1,,:.e41nt-. lbe .a.iDl ".zo. __ cow_ct with _alba 

Cloth aad wuppecS wIth. ftw.. _nd. the eul':,tu.' -­

kept f.b f.DCubatOlr' at 29° .t lOc tape.stu_. ' 
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of .". toothed gram bIIetl. 9!Daepb 11,. IJUWMnsl! Llml. 

"e. collected from the loeal food and f.ed go clcMl~ 

w.n u.d fol.' fu2tbe .. bnedlng in the laboratozy. A . 

mtxtu1.'e of *.at flouJ.' vlth 12 - 13 1. motetuft cootebt 

and Tie. and DIJIlg floul.' 10 the p1:opeRICll of VO , 5 a S 

J.'8 spect 1.-11 VCln taken in ... wiDg 81.s. jaw8 of 81_ 

20 x 15 ea. 1h each naJ.'ml jaJ.' cootatnlal fooel. about 

100 adult .et18., of both .x •• wan hila. led _teh v •• 

then v_wed with _.1 f.D cloth wlth the help of • 1:\l'b_1: 

band and .,t undlatuned lD .11.1-4&* place foJ.' altObt 

4 d.ys foJ.' au 1.yin •• Afte1: the '-l'IIt1:8d penod. th. 

adulte wen ._awe! and the -a8 wn allOtMd to de_lop 

at tamperatuft of 29° ~ 1 e»c. lba newly ema'Cpd .dulte 

_. taken foJ.' th. inw8ttptlon. 

the adult. of 1Il\I9p!dll dcg". (F.) 

__ collected fJ.'CII local. lodc:Ml. and _n \lad f01: 

bl'8edtn~ in th_ laboJ.'at dY. 'lw hUDdnct pama of *01. 

wheat wa. ta .. n in • .ell .aJ.'1D1 jar to -leb •• out 200. 300 

1I\1IIlltIIJ: of un_xed adult. -- nl .... 4. 'lba •• 1:lDa l ••• 
_1'8 cow.ct with ... dln cloth and vJ.'appeclvltb a INb •• 

..... the cultu_. -- .pt la lDeubato1: at 29° : 1'= 
t • .,. •• tu_. 'lba .dult. -- .,a.ate4 11:.- the ._t". 
aft •• 7 • 10 etay. anct wn _jeet .4. Rew1y •• ....s 
adult. wen utll1.ct in th •••• _a, •• 
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1.be adults of ADllqgt.zqma1V. callft<!z!~ CHuw.J 

wen collected fzom a miMe! eultu1:tl of EtC. _evl1S'~ . 
leseer p,'I:ain bonr maintalDe4 in the laboratozy of tn. 

o.paztment of EntomolOJ1. Coll_sa of A!zleu1tUd.BhubanelV.~ 

Fl_ hundnd gzam. of _ole •• at vaa tateen 1D each 

narmg jaz. About 200 adul:t8, of rice •• vile 0'1: 1 .... 1: 

grain bonES _n taken "parat.ly to lIbfdt 50 - 70 adult 

paz.elte 8 _. 1'81.a.d .fbr a .. k and then th. jaz8 

We" -16m wnpped with muslib cloth with the help of • 

zubber band and kept undisturbed tn.ide the low 1nCu_Coz. 

'lb. newly emarged adult pa~a.lt.e were taken foz fuzthez 

study. 

the proe ••• of J:8armg va. apeated at 7 day. 

lnteZ¥a1 1n cmJer to aet a .... d)' IUpp17 of £ •• ly 

.me 1'814 adulte. 

the food _t.r1els u .. d for cultures aDd 

.Xpe~f.ment. _n ,. .... t.d wIth alUIIIDlua pbollpblde tll 

tabl q with 3 day. expoau. pel'lo4 to .ke the.. £.. f __ 

otbe. iDaaet. _4 .lce •• fore u •• 

'lbe satllt ... ft COIlunt of .... e .a decealae4 

'1 cSt"at be.ttDa _thode th_ ...,1 •• of 'kDOVD _1Ft 
of "'eat ._ tabD. III al,1_1awa .ataa and .pt ID .... 
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the eMlD at a tellp8ratu1:8 of 1300c foe 24 bOUW8. Afte~ 

that the .eine we_ t1:ansf.~ftd to dealeatot' conta1D~;.­

calcium chloride fot' cooling and .ach wiFed aftei' 

2 bourse FuRbel' they wen 'kept 10 ~n fow 12 hours afte. 

which .coad _lpt ••• taken 10 o.~ to aat constant 

wlaht of the ccanodlty. I'f.nal.ly the molatu. cODteDt .­

calculated •• follows J 

x i l' x 100 - ~te.nt.ge of mof.at~ ecmtant 

, "'.n-a8 It - Down wllht of ecaaodlt1 

Y • final w1Ft of ccraodlt1 .fte. " .. tlD! 

Awrage wel~t of :3 1Ibp18a of CClllllodlt1 tA ga. •• 

(X) - 10 . 

Aw"a@a dl'7 cooatant wlpt of 3 llatlpl •• of eoaaodlt)', 

lD I--s (Y) • 8.74 l·~·' .. 

Molstuze content 1D pexcellU... J.!l i"I.Zt x 100 

- 12.6 
Henee th. mol.un eaotaDt of 1Ihoat - 12.6 , 

Bape~t.bt. __ conducted with thne 

hpl1eat Ian. of each tnat_nt 1D two .ta. Qae .t of 

expe-rt_nt8 __ dane lD labuatozy conditione and th. 
o . 

otbe¥ at • coo_ant te.,..atun of 29 ..t lOc .aD4 • 
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~.l.t lw humidity of 73 :.t 3 1. lDeide the tncu'bato¥. G1:GWtb 

of pcpulatlca and _labt 1088 of pam. __ taicea ••. ;tbe 
• 

facto~8 to det.mlne lnteZlpllClfle ccapetltloo. b, al1C!NtD8 

oae "Peelea of tneect to multiply alone lD cQlbtDatico 

with otb.~ pelte 01: tbe pac.alte. 

100 gh1l8 of d18lnfeet.cS lIbo1e .e.t lulna 

" ••• paw.tely ta.n 1D eewul p188tIC laze !D 1Iblcb 

10 pairs of falhly •• wpd adulta of rtce .. Yil, 1 •••• 

grata bozer. aaw-toothed paiD .etl. and ael flau~_tl. 

1Ie. _1.8ae4 .pac.tel, 1D each Jar. th. actu1t lnlllClta 

" •• p lalGld up b, .an. of e_l bal. 'bl\uh aDd put Int.o 

tb. _sp ••• at.l ja ... 'lb. "a7:8 we_ then "zapped with 

mus1 f.D cloth with the belp of a alt ... MDct. Kaeb t.at..-t 

" •• -.plle.ted tb.le. aDd .. ,t WldI8tunH tn.lde the 1-

te1llptlzatu_ {neu_tow _bltalDed at 29° ~ 10 C aDd • 

relet 1... h_tdlt1 of 73 .t :I I. 

'B_t& • ..,. " 41fll .. la., .... , <11511. 
RIDe'. 2 _1M t_al. II ." •• ,."IMI'" 
1ft glt I 

10 pel.8 of falb11 _.qed adult lD.ete of 

e_ ..,.et •• of the fou. tn_c. atwlted __ "lea.4 lD 

eaah ja- cCIltalD1DI 100 • of cll.l.Df .. tH _01 .... t •• tn •• 
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Th. eomblnatlOlla _1:. a8 follows : 

1. RlC. weeY11 ... Bad £lou., beetle 

2. s.w-toothed pain Met1. + BId £lou., .etl. 

3. JAil_I" grain bol'81' .. Bad £lou., beet1. 

4. Rice __ 11 .lAs,,1' 8um bonz • Bad 

flcul.' •• tle 

5. lU.ee wefil ... lAs.Z 1ft1n bonl.' ... Sa".. 

toothed paiD beet1. 

6. Ue •• _11 .. IA •• I.' laiD bonl' + Sa". 

toothed g.a.tn •• tl. + RId flout' .... tl •• 

then each t •• tment ..... nplle'ted thric. and 

kept inelde the Incubator aDd the ob ....... tioa ...... talcen 

aft.1.' 90 day. of tbe experiMnta. 

f.!tJd.lti. uS!!!! dol 4&«1 ... MlS' II .. 
e--nee of D."alt. tg ... S. 

100 R". of diainfected lIIb .. t pain. -- _labed 

Into plaatle ja •• to lIbleb 10 pall:. of each t.n_et 'Peele. 

witb 10 patrl of adult par.alt.. __ n1e •• 4 lD \f&l'tcua 

cCllblnatlon .. AReI.' ...... ll the pal'.alt. eultu_ .1'1' v •• 

put inside the tDaect co1lectlOll c ... end lt7 lilian. of 

aept'llatol.', th. paz •• lte. _. collected and __ nl ••• 4 

to lal'8 eanfu111 coatalniDI 100 p •• of "~t vic 

dtfferent lnaecta and then the Ja ••• - s.-cttately 
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W~apped with mu81lD eloth with the help of a mbbex bc:al. 

Each tftatmnt WaS zeplleated thl'f.ee. lb. ecabtnattone 

__ a8 follows : 

1. Rtce weevU ... At. cale,'! 

2. lAa_1: pain 'bOftX ... Aa. ce1:,nel. 
3. Rice •• vU ... 1A8.~ Ibm bo1."eX .... 

A. efland. 

4. Riee weril .lA.eel' FaiD bon1: ... RId 

flour .... tl. + Sa".toothed paID •• tl. + 

Aa. ealnl" 

lb. nplleate. W¥8 kept tnelde the tncu_to~ 

and the ob.n.tlcna _re taken afte~ 90 day. of the 

expel't.nte. 

Sl1aUar: .t8 of .apezlsant8 _1' • • t up f.D th. 

labozatocy at _1:labl. tapel'a __ e ( 33°.,. 35° C) aDd 

hlattw h_ldlt1e. ( 70 - 76 " ) to 8t\ad,. aDd coapa. 

the .ffect of _I'led tnpel'atuna aDd _latf,.w bUIIlctttt •• , 

OIl lnt •• lpHlf1c c.,.tltlcn -ana the pelt. lnfeatlnl 

.. at. 

Aftal' 90 day. of the exp_nrs..nta. th. jal's __ 

t.bD out to _com the populatlCD' of ... f.naeet "'0"' •• 

r. ccmwnlenee of eaunt of the iIl"'_. th ••• ~S.atal 
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., 

Ja1:8 __ kept iDet_ the tee chambe¥ of .fzt .... to. 

t.D ozde1: to 1DaCtlwte th. lD.eta. the •• lID cloth 

v •• nmoved and the tnf.8t84 .te¥lal with In_cte __ 

.,_a4 ow¥ a plain elCe p.,e¥ and then lnMCt.. __ 

counted. by the belp of. ~'C\llb. coly taklDl all". 

lD Met II into aecGUIlt. 

Cale!QltlC!l of 2!1L'Cantaa d !I&Ii!S 10 •• at ... , 
dUJ to In .. , feedJ.ps. 

lb. lnlt tal wigb' of tbe paine v •• _c01rdecl 

whl1. _ttmp the 8.,.1: .... nt •• Th. final -1Ft _. 
ta1cea aft.c -.pa1:atmg the fue., the cleacl aDd all.,. 

, 
1n_cte, aDd. bBatu_ a_I of tn_eta. T"ne fo1lowlDI 

fonul.. v •• u.ct to ealev1at. th. fiDal peleent ... of 

wellht 10'. t.klq 10.e 01: pta of 1I01stu. at the flDel 

et ... of Upe",t.Dtl tnto Cc:t'llldeftttOll UDdez labol'atowy 

eendttl00. only. 'l'be lDttlal IIOtlitun c4Xltent af .. at 

v •• 12.6 1. aDd the flDal 1Io11t1.1. c_tent v •• caleulate4 

to • 11.6 1. then." .lU1tl.lll a oat 10 •• of wt.t 

1.0 1. due to .oletuft 10." 'lb •• fo. ~ _1Ft of paID 

ta. "aa 99.0 I ..... 

• •• 
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EXPERIMENTAL FINDINGS 



UPBRII£HrAL rllD mos 

'lbe ai_ of the populattOD of fool' epeel •• of 

tn_at pests of .eat and the extent of 108. cau.d by . . 

the. vas studied both at cOIltzo11ed and labos:ato., 

e endltlcna. '10 detemia. tb •• ffeet of tntezepeelf1e 

compet ltlClll aaCIl~ th •• 1Deeeta, upezl_nt' -- plUU11114 

to atudy the above f_tot'l J.y allowlDl th •• to dtlp11 

IlDI11 O¥ III .,.1:1cu' e_lnatl0ll8 a1 .. with 01' vtthou1: 

the ,._ne. of a pal'a81te. the _1U151 of the _pewts.Dta 

a. deeectbed lD fol1awlDa pa .... 

Pft!latt. uwth '" .... " ... III- " 
-'me! _, • dlCI •• " •• 5, ... ell. 
8Jule ...... i8 11,\-e! '9 wJIIIlI' 

To ••••• th. populatlCll pCNtb of ~lt.tlR' 

0!D"_ M ... JtbI 4_&1"1_ TllbOl"", c ...... aD4 

9!rll'm11ul .-&aBlla'. and the _lat1 ..... at of 

da ... the. In_ct. could cau. to .ad ... t l.alD., 

10 pair. of adult. of .acb .. olea _n .a_ ill 100 • 

of ••• t eaeb .paatal,. aDd ..,t fo'l 90 day. at a 

C._aDt ' • .,.I'a"'- of 29°.~ 1~ aad 7S ~ 3 1. a.a. A 

"I'te' of .laUaz •••••• -- 1:UD ID the laMhtO'l7 

oed151.' to stud, the .ffeet of the ' ...... tun 184 
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hUl'llldlty CIl populat lea ~owtb and the extant of da_ge. 

Th. ~allU1t. obtained baw baen p.eanted in tables 1 and 2 • . 
!t was .an that the populatloa. of adults of ~lce ".U; 
les88r grain bonr, red flour beetle, aDd eaw-toothad 

F,ratD beetle wex. 1177.3,203.6.32.3 and 0 and ~V81ght 

1088 of wheat was 45.1, 38.3. 5.2 and 0 in an avwn:ap 

reepectt_ly durln~ a pertod of 90 day. clearly 

1ndlcatf.n~ the eueeeS8 of ria weevil f.D lNtldtD8 Ita 

populatim and caustns dua .. to eound "at than any 

other In.ct studied in the experlmeDta .an th. 

tn_eta weq allowed to grow at • constant temperatun 

of 29° + 1 "c. -
'lba 1:8 dt e of the eXpert_at a ea1:J:ted out 'Uftde'C 

laborato~ eODdlttGfte lndleatad that, tha _an populatlaa 

of .!a. oryZ!! waa the bt",ellt (881) f011-.d byle ••• 

RzaiD bcmar. nd flGUI' beaCle aDd ..... tooth.d Ihm 

beetle, 1Ihteh wa. 357.6. 28.3 and 0 w8peCtt.,.ly. The 

peftent ... of _l.t loaa M to feedtlll of tn_ct. v •• 

48.2 byle •• r RralD bo._ aDd 42.6, 4.1 ab4 0 by ~Iee 

••• 11. eed £leuS' ..... tl. aDd .... tooth.d 8raiD ._tl • 

.. _..,.att .. ly. It vae lntanltlDl to not. that then va • 

• ulaJa 10e8 f.n we f.pt of "at with 357.6 adult. of 

1 ••• ~ R~atn 1to_1' •• ccarpand to the 10 •• f.D _ll1\t of 

42.' ,. vith .lee ••• U baYiDI lar .. c populaticm of '11. 
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Riee 1I8evU had • bqp. populatlCll at COilKant t.1Ip8I'atu. 

than labolt'atowy cultu •• thOUlJl 1t cutllUllbe_ci oth.l'. 

undez: both the ecndltiOll.. 1't vae fuRbal' ob .... d that 

th. populatlan of 1 .... 1' @It'aln HnJ: "a. 110_ at .,.wi.bl. 

tempe .. atun and humidity III the 1abo1:ato1:1 than at • 

lowe1t' eanstMlt tempel'atun of 29°'.% lOc and 73 .t 3 ,. R.B. 

s .... tooth.d@1t'aln "tl. falled campl.tel, to g_. with 

sound .eat bu.t L. ca!tagma could aumw with a -z, 

low population. 

Table 1 

p opul at lem of .!.. ory"!. !.. 4S!Dlptea, 'L. c.at_ aD4 
2t. IlUltpatMn8'a after 90 day. of 1'.1... of 10 pal1t'. of 
adult. of .. ch .. ew •• pa •• tely and ,,_I ... t 10.. of 
Wh .. t kept at 290 .t 1'= and 73 ~ 3 ,. a.tI. 

In.ct 
8peeie. Av. Av. 

a te. _"11 1254 105. 
!.. o!YM! 

1220 1177.' 44.8 45.5 45.0 45.1 

Lee •• 198 211 %02 203.6 38.1 " .. 39.1 38.' 
C·ta onl' ... 
d9!t9te, 

lad flau. 29 J7 31 32.3 5.2 5.0 5.4 5.2 
beetl. L. 
e ...... 

I .... tooth.d 0 0 0 0 0 0 0 0 
luln be.U. 
~ !y1t'ift!!IP.' • 
.... . . -
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Table 2 

popul.atlClll of .L. oVet • .It.. dCj!1!lDlea, Is. east""" and 
.2a. '!1~tna1!!lDlSle aftez 90 da,s of mlea. of 10 pairs of 
adult IS of eacb epee f.e IS sap,wet_l, and ~ -1@;b1: loa. of 
wheat bpt at labOl:ato1:Y eondltlODI. 

tn.et No. of liviDl adults 1. _1"t 10 •• 
species f\ i Itzl &.JI Av. 1\ i Itzl R:t I Av. - , 
!a. o!!_ 970 922 .51 881.0 42.0 43.1 42.7 42.6 

.L. doml!!lsl 357 355 361 357.6 47.2 49.3 48.2 48.2 

!.&. 25 29 31 28.3 4.2 3.9 4.2 
castaBlum ' 

0 
'it1:tn,,"8t8 

0 0 0 0 0 0 0 

PoppJ,ltl. of dilft.. ..". " .M.I .", ... ,., 
1,.! of ... , •• bgWI":I-. tlJ,-4:'9 pt'''b 
'_thez I 

4.1 

0 

To lItud, the effect of lIlt.e.,_llle ccap.tttlCll 

.t.en an iDtemal bon1: and aD at-alai f."1:, Ia. g.-,.. 
v., al1o.d to adtf.p11 with .!. 0IJRl ud ... 4 •• 111. 'lb. 

effect of lDt.'1:lIpeClflc c.,.tltlCID Mt __ It. S'S_ IDd 

. .2.. _zl"wala• '-otb -1Ba _ .. mal f ... ¥,. CD the 

populatlC11l 111:'" and the ateDt of 10 •• of _!Pt. of tnfeate4 

Vb.at va' alao It\ldled. lb. data CD populat1Cll aDd _Iabe loal 
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o'btatned at: a ceIl8tant "htun and bUlltdlt:1 •• pJ:esentea 

In Table 3 aDd th. data obtained undel: laboratoZ)' tempehtun 

and humidity aft pn .nted lD Table 40 'Et w.. fCUld that tn. 

mean populat loa of L.clatana. and .L. oUII! va. 131 aDd 

512.6, !.a. eallt..-um aDd & dgrg&!lct 170.6 and 201.3, 1. 
eaet .. w and J2a. !Ur1nal!!9Dsl. 33.6 and 0 ftlpeetlwl7 WbeD 

experl_nt 8 _1:8 ccnduet.d at .• canstant te..,.J:atud of 

29° .: 1 0 C and 73 ~ S , R.H. 'lb. c<abtnatlon 1.. eaat.9'!!J 

with !a. 0!l!8!. L. c.8tangm with !a. ~sn&91e .. e! La. 
caet!J!9um with .2.. ayJ:lnll!lpsl! _lUlted 10 54.4, 40.4 antS 

6.6 1. 101. lIl·welaht lD an awca .. of the iDf.steel ".at 

t:eepectt_l,.. 1:1: v •• cl .. 11:17 o'b.'CWd the de ... of _1Ft 
108e "a8 mOd Sa aD7 ecablD,ttcra of tvo meect. thaD the 

-iFt 10 •• cau.ct 1DdlY14ual1y. BCMI_Jr, .2a. !!lIm .... '. 

could Dot _"lw *aD a11CN11d to _1tlp11\ alone 01: f.D 

camiDatlO1l with L. c:astIP"E. anathat eatamal feeda.:. 

'lb. populattCll of aach IIp.alea -_1 ... f.D ea .. of the 

,1I:atn 'boa.ra and son til ea. of L. ealt • .,., aD .. emal 

f ... 1:. 

When abOft .apeJ:lmIDta .... n eond\M!ted unde. 

1.bor.to~ eODdltlon8 the __ populatlClll of the e_taattCD 

of L. $.81:,.. and £.. o~l_. 1.. e,_ ... an4 &.. dam" •• 
and I.. s,,,_ .Dd .Q.. !l¥l!J'W'" val 135.' and 209.', 

15'.3 and 255.3 _4 31.6 aDd 0 • .,.tl_11. l'be 
Clo¥nlpClldlDl -u ,._ent ... of _l",t 1088 of lDfeatecl 
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Wh •• t was 35.5, 41.2 and 7.1 III the abOft ccablnaticms. 1.'r'l.S 

obaen.d tbat the population of !a. ~Y,.. cSec .... 4 ,.1.n: the 

laborator,. cCDiS.tlCD as cGlpared to nault. obtaiDed at eoaetant 

t •• ~atun and humidity, •••• s t.beze vaa an. lnena .. ill the 

populatt.on of !a. dominicI Uilde-r laboratowy condition. 'lb .... -

Dot ·nIJCb diffee.nee 111 the populat lCD of I.. C!a8t1JltWB abd .a.. 
8Urill._pela. COIla1daJ:1n1 the ,. _1Ft 1088 of __ at 1D 

different tnatmant8. the- va' 1ll01:8 damage lD the combf.Datlco 

of 1. caatlllGl and .L. dCllllDf.y. Saw-toothed 11:&10 beetle 

a180 ecu1d Qot 8~0If iD aGUbd •• at lD a'_nee of .ltbe~ .te. 

wee.t1 oz 1 ••• 7: 8ft 1D It .. w. 

Tabl. S 

PopulatlGII of 1. ea • ..,. lD pn_nee of ... mw. 01: J.. 
d omlDlc:a 01: .2.. IUrtawei- aftel: 90 da,e of nl_. of 
10 palr8 of eaob tpeelel aDd 1. .lIJl' loe. of .... t .,t at 
2,° .:t 1° C aDd 73 .t 3 ,. "H. 

~ CaRl!!!!!! 122 

!.. mil' 50t 
• ~ c.8t"!!'!!~ 174 

.!a. dOlllDls' 202 

~c.attp_ 32 

2a. SllIS--.-', 0 
• t II 

141 

521 

180 

180 

35 

o 

130 131.0 

508 512.6 

15. 170.' 

1 222 201.3 

S4 33.' 
C 0 

53.8 54.2 55.' 54.4 

40.0 41.2 40.1 40.4 

6.8 6.0 7.2 
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Tabl.4 

Papulation of L. ca8taD8\D I.n p._ne. of .£. 0VRI. J.. 
£lmfD1e, and R.. IlUlgll8Dsls .ft.ez 90 day. of -l.a" of· 
10 patre of .sell !4*l1es and 1. -t.Ft 1088 of "at at 
labolatozy conditions • 

. ~_fJIatiClft. I ~t iz5't~ I :Av·1 ~ t !itt ~·:iA •. 
l:a- eaata.,. 132 123 151 135.6 

34.0 36.2 36.5 
~ oEYfM 204 223 201 201.3 

!a. ea 1It:!D!\!!I! 158 169 145 157.3 
+ 40.2 43.5 40.0 
.!a. d9!lIlte. 281 249 236 . 255.3 

i-- el ..... pm 36 24 35 31.' 1.8 4.9 7.6 
2a. IlUrln,menale 0 0 0 0 

F 

fgmt.tl. af !ll'lIa .... ta,,, lpMSl1Id SIl' .,., 
1088 of •• ,t .M tha. 'I Fa .'11, dl ... cl 
lIlultloJsr t_g..1 a 

35.5 

41.2 

7.1 

It. cad _ OJ: .9a. -Ie_pI'. we __ 110lIl4 to 

aultlp11 f.D p •• ne. of laotb J... RlXII! aDd .... 4 •• ',. and 

botb the Ixtl1Dal fe.eSe'l a. alao .11CM1d to CGIIpICI III 

p •• DeI of .L. olUM and J. delnlcl CotJIItba1'. "lb. _lIU1.ta 

of th ••• wi_ntl c:ODduOtld .t • COIl_eDt te.,. •• tu .. aDd 

humid It, a. pee_nt.d .. Tabl. 5 .ad th. data *_lDe4 fl'. 
'apl.i_llt. conduct.cI ... 18Hnto., cGDdltl.1 tD t8t.l. 6. 

It ........ 4 lD Tabl. 5 that In the ecat.1aattflD of 
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2:. 8U~1n .. n.l. with !a. 0U" aad !a. dom!Blca. the 

populatlCID of ~I.e. _eva, 1 .... ~ AulD b0181: aDd sa". 
• 

toothed @~ala beetl. va. 1109, 136 aDd 226.6 _apectlWi.y 

and the mean pezeenta88 of welabt 1088 wa. 36.6. 1D otbes­

eanblDatlCll of two ,miD boau:e tbe populatlCX'l of zlc. 

weevil, 1.8.~ gl:aln bozez and Ia. eaat'9!P' va. 1044,146 

and 44 nepactl_l1 and the _an ~1C.Dtap of _1Ft 10 •• 

"ae 36.03. When all fOUl: epee! •• we_ allcn.d to asltlpl1 

cOfNttbel:. the populatico of .L. m ... !a. 4.1el, 1. 
saeta_ and ~ N1:&o .. 9.&' va. 1046.6, 61.3, 142.3 .. 

27 nepeettwly. the .an peze.ntal!'t of _18bt 10.' of 

Wheat vae 38.2 • lbe data meU,e.t.d that .2... Stlpawp'" 

eauld 8U~lw .nd dewlop in pre_nee of ~ OI:Y., aDd/o" . 

L.. damlDle.. 'lb. populat lC11l of 1 ••• 1: ••• lD bon .. va • 

• ffeeted ID p .... nee of L. c ...... but the population 

of 1:'lc. _enl va. not .eh affeetecl 1D pneence ow ab .. nee 

of !a. e.M:!I!!U!Ie lIb.a all the tn_ct lIpecl •• tnfellted ••• t. 

the. v •• 180ft lo~. to _1.t thaD the caald.a.tloa of tbne. 

lbe .. eault. ()),talDed f.GIl expe1:lMDt. cOllduetecl 

UDde'l 1.bo .. ato~ ClGDditlCl'l8 ( Table 6 ) lDdteahd that 

tbeft va. • IUpp ••• lan to the popul.t 1011 of £. 1:0YMl and 

lac _a. of populat Ion 1Il ca_ of ... 4-18"1. JL. ' 
~zlga_.ll aDd L. StatIM ••• c.,.nd to the popul.tlOD 

8-GWtb at cCilstant t .... nt.uft aDd b_ldlt,. the _aD 
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pe1:Cent.p of wetglt 1088 v ••• aaxl1aD of 36.8 " bl the 

ccmblDaticn of all the fourapeetee of tnlllcts end mlDbua 

of 24.3 1., when 1.. cast ... ".1' cCllb1ned with .L.. olexH' .DC! 
.!a. dcglDlca. The eaablDatlCD of!!.. NWtMoat. with 1. 9U_ 

and !t.. dcmtDtsl nlUlted III • reduced 101. in .·lFt. by 35.6 1.. 

Table 5 

/ P.~atlC1t of dlff_.nt apacl8. of tn_eta ____ .4 iD 
ecnbtnatlm w1th 3 oy .0_ .,.cl •• toaethez aDd, _t.t 
108. of wheat:. "pt at 29° .t 10 C aDd 73 ~ 3 ,. lJl. 

a's. 
t 

C~bh\:-J: ;'al'U' I ___ ""'_"--r--_~_-t __ ...-_;""'_O_ ......... · __ 

Is I Av. "'f'. 
1210 997 1120 110t.0 

, 

134 135 139 136.0 35.2 36.5 38.1 36.6 

221 222 226.6 

1115 996 1021 1044.0 
+ 
!.a. CIIt,.. 141 151 138 1'-.0 36.3 33.8 31.0 36.03 

• 
!a. 4mtatSt 44.0 

!.. O!Y!M 1139 980 1021 1046.6 .. 
!... dgal.pls. 72 58 54 61.3 39.2 "'.5 S7.a •• 2 
... 
!.a. ellte",- 142 136 141 142.3 

1. "":",,0',, 26 33 22 27.0 
• I I 
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Table 6 

Population of df.ffe-.:ent Ipeele. of tn.cta "0 .and 1D 
~ omblnatlaa with 3 01: mo_ species togetbez fA •• at at 
141bozatozy ccadltlcne. 

d 

l!a. m.- 192 178 204 191.3 
+ 
.!a. dgJ&!!lcl 203 198 213 204.6 34.8 35.0 37.1 
+ 
2... BUIIM.n!', 412 379 435 408.6 

~OVMl 178 193 168 179.6 

!a. castlMum 181 163 189 177.6 22.0 25.2 23.1 
+ 
!.. dtJlllnicl 95 101 124 106.6 

!a. ozr • 181 191 176 182.6 

• !.. dOlll1B1s1 ~2S 210 1M 210.3 36.2 38.7 35~5 

+ 
!a.eletll!fW 163 191 142 165.3 
+ 
2a.. !!Arlo ... ,- 137 127 131 131.6 

, lD .nee of • 

•••• ," 'Id III _pt; If ,... &a .,.. e( .. at , 

35.6 

23.4 

36.' 

.!a. ov" aIld ... dCIJigle. Wft a11cwed to 

..ttlpl,. .pa .. tel)' al-a with th. pa1: •• t,. Aa. SAlami'" ., 
• emltant t .... nt". aad .lett ... buatdlt1. OUl"lDa' ,..led 
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of 90 daye the _an populat lC1l of £. 911., and A.. 
eal,adz!!. Was 508.0 and 134.0 and that of & dgmlglst 

aDd !.. eal,ndW Vas 188.6 aDd 83.6 nepeetl_1, (Table 7).0 

The lose In wailbt' of gzaIDva8 mON (26.5 1.) 1D ea .. of 

.!a. oEr. and !A, saleadl''' caahlDat lOll than the otbe .. 

e crabtDatloo of !... d9!plnlcl and a.. caJrt!!d!M 1 ••• 24.4 Ie 

~ V." el •• ~ that tb~ paz.atte, to se1:tatD utent •• -

.ffectl_ ID cOI1trolltDR the populatlOb growth of .L. sn:ae 
aM to a 1 ••• _ extent that of !.. dcge1c, a •• vldeftC.d 

f~OIIl th.t&" pcpU1atlOll __ D the peate ____ d Sa 

ab .. .nee of the par. "It. • th. pet:e.otage of _1., 10'. of 

_at Vaa 1 ... than the 10ea •• D th ... two tn.cta ,.. .... 

E ••• d I.Q .heens. of th. p •••• lt •• pa1:atel,. 

1b tb. 1.1»._to21 It va. 0 ...... 41 (Table 8) 

that th. pcpu1atlm of .L.. oV- and Aa.cll,!ldw J J. 
dommlsl end 6.. cal_. v •• 457.6 and 104.6; 195.0 and 

80.0 ftllpMtt_ly. tt CaD 1Na _. tbat tbGUlb the 10 •• lD 

_1Ft of paine va. -..ch lOMeZ lD p ...... of th. 

paz.alt., ,.t it v ..... out 25 1. *leb 1. no dcu.t a 

au1»ltant tal lOll. 
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Table 7 

Pcpu1atloo of !.. ouzae and .!a. dommiea 1n , ... nee of • 
pat'a8tte after 90 daye of 1:.1 ••• and 1. wellbt 108e of ".at 
•• n atone! at 29° + 1 ~ and 73 ... 3 1. "lI. - -

CombinatIons 

-
!.t. O!7Z88 

+ 
L. cal.ndDt 

• 

Adult populatlCD 

410 

122 

189 

76 

495 

138 

202 

79 

i a, AV.' I 
, I , 

619 508.0 

142 134.0 

175 188.6 

96 83.6 

tabl. 8 

a, 1 Av. 
J 

26.2 27.5 25.8 26.5 

25.2 23.5 24.2 24.3 

p opulat too of £.. SUM! and !a.. cjgalgle.lP ,. _ace of a 
par •• tte .fter 90 day. of nl .... aDd 1. _1Ft 10 •• of 
lIb.at .... kept at laboratozy cGDdtttcnl. 

C cmltlaatlco. • '" _iAbt 10 •• 
Av. A •• 

!a.m_ 412 47' 483 457.' 

• 24.2 23.0 25.1 24.1 
~ etJ..PI 106 96 112 104.6 

!a. d9l!!!lel 115 202 lS. 195.0 
... 24.2 22.1 ~ .• 24.2 

!..a. callD4l11 77 72 91 10.0 
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To ftDd cut the effect of th. ,..atte ... 

e'l'l!Ch~. all the popul.tloo pGltb of !a. OJ:X!M aDd .Ii. 
damlDlsa 1D p._nce of extemal fe.&11:8 In. La cllt..,. 

and 0; "irin •• ala. th. paz,alt. va. a1101Md to dtlply lD 

• eu1tun ba'V'tD, aqual numbez of both tbe hollta and thea 

with both the bolt. f.D pre_nee of L. cant_ IIlCI .9a. 
_zln._g.l. at a cODltant tempezatun aad hWDl«ltJ aDd 

In tba 1.bcmatoa,. 'lb. data pn_ntad la tal:tla , Ibawed 

that th. _an populat lCD of !.. 9!D'e. .L. d.lDle, aIl4 

Aa. e'J.WzM v •• 4n.3. 110.0 aDd 11~.3 _epeetl_l,. aDd 
~ . 

.... l.t 10.a v,_ 28'.9 ~ ••••• the popul.tlco of !a. ozxa. 
!.. dsplDle., 11. elllt", •• R.. 'Nll,,_,I" aDd AI. cal __ 

w,. 128'.6, 92'.3, '9.6. 39,.0 aDd 137.6 _1Ip_tt_l)" and 

ftlltlt 10 •• v,. 33·.8 1. _. the ape ..... at v •• cc:lDduetect 

1», "'.1IlI all iIl.-'1 co.-th •• UIldez caatza11ed cGlldltlcm·. 

!h. popul,t ten of ateZDa1 faadaWI "'a' not affeeCact. til 

,._nee of th. p •• att. al .... au1t the .... nt ... 10" 

of _lab' of paID' _.1De4 h ...... 1th"" the boat ...... 

1 •• ·• !a. on. act .9. lU,tga.!&. _0_ -.11 •• ,. 

the _lUlt. ( t.bl_ 10 ) obt..!.Ded ft'. 

aape.i_nta wadec tha 1.,-.,to-,. cClDdltlOft. IhGIIM4 th.t t'h. 

population of holt •• e •• 1 ••• III p ...... of th. ,. ••• tt. 
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thCJUlb there vas 81.111bt lncha. iD the p opulatlCID of & 
ttcmtntea a8 ecapaad to the __ Its obt,tned at a eoostaot 

tempeutute and &.H. When all the fou~ pl •• and the pal'dlte 

were ••• d topthe .. , the popslatlca of .L. 9nN aDd !.. 
~ollilale! wae checked to SOlIe exteDt b)' 6a. a.lew • .9.-
8Ul'tDamen8ta could II1¥Ylw aDd 8&11tlpl)' _tch otben'. fallad 

to dewlap vben -,.d alO11. lD e<UDCI ",t. !be pe1."CantalI of 

_tFt 10.8 W •• 36.3, lIben all the tn_cta __ talala tOlltbe .. 

8" eaapal8d to 36.8 1. by all lDeeota III ,b ••• of tbe pac.alte. 

rt may be cmelu&1d that the paraalta A. salam_ cOUld Dot 

p.wnt __ ~ .. tlltactowl17 I.e. loa- lD _t"t to l_lDa 

tbCllJfla it _dCed In -.tl&1: pepulatlaa of .L. OI!M! end 

!a.. d9!lDtc;a. 

Table t 

Papulatlcn of .!.. 011., .... d2!!&!!&9. Sa. .!l!WUD-I' and 
!a. e.etMllJ! ill p1: ••• e Of a p ..... lte. 6a, cakE-. III 
vaJ:taue cOIIlblDat tCDS .fte. 90 dar. of n1.a. and ~ _'.t 
10.8 of .eat at 29° .;t 1° C aDd 73.i 3 1. "H. 
•• 

I ~Si~j~ i ···1 ?i~~~~~~~ C CBblD,t lone 

~0!ZMt 417 4. ... 421.3 

.;... d9l1g&l' 103 11t 101 110.0 27.5 29.1 21.0 21.' 

~aHgd,· 131 105 122 119.3 

!.. 2" •• 791 815 810 828.' .. 
.;... da&p1c, 97 7. 102 92.3 

!...Slatl_ 12 92 95 89.' 34.5 33.0 33.1 '3.1 
+ 
;.. !PI-,D·11 • 47 32 39.0 

!...elllDdl- 15. 120 135 137.' r, 

• 1· . I ! • 
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PcpulatlOll of !a. oU.-, &. c1aalDlc., 1.. east.,.. aDd 
Jla. IJUlin'!l!D8 &a 1n pa_nee of • par,.lta, A. ca1aDcl!ll 
In 'Various eomblDatloaa afta~ 90 daya of nla •• aDd ,. 
".llbt loss of 1Ibeat at: labor.to., eaDdltt0ll8. 

- I I • Adult population 

I Av. I 'It _ l.,t 108s 
C omblDat 101le I liz I~ 

, Itt Is I Av. a ~ I ~j 
• 

, ! I I • 

!a. on .. 390 36' 412 389.1 
+ 
!a. dsala&!1 110 9' 111 105.' 25.5 26.2 26.8 26.1 .. 
A...edamDl 124 117 131 124.0 

~. on .. 431 421 419.3 
+ 
!.a. dS!!&D&s1 149 122 135 135.3 
+ 
!.a. eald:f!lIl!8 112 93 106 103.6 35.2 31.1 35.' 36.3 
... 
.2&. aul'!!!eIDa,. 29 24 33 21.' 
+ 
!... ell,"'M 232 197 225 218.0 

- . I 

••• 



CHAPTER-V 

DISCUSSION 



DIS:U$SIaI 

AaOD8 the In.ct peat8 tho. attack _ .. t 1D 

storage, 8C1D8 an lIlt.mal laiD bol'8Z:. *lch CaD eulYlw 

and multiply III .auad patn. aDd othe~. adl a. _4 f1C1U~ 

Netl_ and ..... toothed pram beetl. CaD IIUlttpl1 In lto.4 

libeat aDd may attend the statue of ~ pta lit UDder favca •• le 

ctXlditl0l'l8 only. Rice _rill aDd 1 .... 1: 11'&10 boar came 

undel: the flrllt ~GUp and an capable of lnf.at ... _at 

UDder nonal cCftdltlcas of at ... ,... "en .om thaD .. 

• SMlcte. of tn_eta oceul: f.D a eOl1ll!lOdtty tnt. I: IIpM If to 

cClllpatltlOll may CQM lD .wn If .fflef.ent food _t.~tal 

t. a.Uabl. to IlUppo.t the peata. Wh.o e.~iD factoes IUeh 

a. limltatlon of food. 'Pac., peculiar habit of liriDl. 

eanal_1t_ and pn4atoxy habit. accuc one .,.1 ••• )' 

. daalftate 01: supp ••• th. otb •• vttb1D • t_ I_It. . 

Stt_AuI om.. Il I" ••• dsalpfcA. TllJIgl'. S.B ... 

and 9D-DhU». _Wap'" ba ••• n .... 4 to oceu~ .... -

togetb.~ ow e!Dll)' 1D .cond ••• t. SaMe ... a para.lte, 

Anl.ppteca).". cIlMdaM va. allO noted III cult,,". of 

.!a. orr_ and &. d.lplS •• th.refon eapec_ •• we ... 
pl .... d to etudy the eff.et of lnter.,.elfle o.,.tltlon 

If aft, aIlcl the .ffeet of p .... ltt .. ClOD aD th. p.apu1atl_ 

I~wth of tb •• pelt •• 'lbe num_r of 11 .. , adult. aC the 
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end of the expeJ:t..n1:s vas taken a8 • cJ:lteJ:f.ea of 

popu1atlcn and the peze.nt ... of wettp,bt los .. of lnfellted 
a 

~"a1D. Was tabn as a facto. to cletel'lBlfte th. extent of 

d.!8a~ eau.d by dlff.nnt lneeets. th ... fl_ lIpec:lea of 

In .. ~tlJ "._ allowed to multiply .inal1 01' 1Il _"loue 

eomblnatlcn of ..,.,t •• at cont#011ed cODdlttana of 

e.J:f.Mnta and UIldeJ: labOl'ato¥Y cOIlCIi.tlan •• 

When equal DUlIN. of lrlee .-.,11-, 1 • ., .. 1' Shin 

b~r.. net floul' ... tl •• and "V.tooth.d @raln .etl •• 

we_ nanes .paz.tel, ora IOUDd 'IIb •• t paine With motatun 

cont.nt of 12.6 4£ apt at 29° .: 1 Cc and .73 .:t 3 'I B.H •• It 

Walt _n that the populatlco of I'lce venU va. the 

maxlmwa of 1171.3, lD aD awbP, with a ...... 

pare.nt. of w1Ft 10 •• of ~.1. !Aa_" pain " .... 

" •• the .eCDd with • _an papulatton .1_ of 203.6 and 

38.3 7. 10.s 1D _llbt of the lnhated _ •• t. th •• aft 

pq,ulat ton of ad noul' •• tle va. mly 32.3 and 10 •• ta -'.t va. 5.2 'I. '!ben va. DO _"lftl of .... tooth.d 

~1'.lD ._t1. nlUltlDl In no 10 •• lD _1Ft of •• at. 

Th. _ • ., •• I.a1:. lIbea CCIlducted UDder 

1 •• orato17 eaDdlel •• the nMllt. OIl popUlatlcm Ibovecl 

th. .. .. & .... 4 with an tne... 1ft ...... of 1 ....... ta 

bo._. 1'h •• " •• 110 .. 10 •• 1D _1Ft wltb ..... saRwlss than 

!A UZII! tb"" th ........ of -_us .- .0':'. l~ 1. 



• 51 • 

11ltenatlftg to Dote tbat £. 91:xzae p~odueed men populattGD 

at a eorurtant t.apesoatun aDd humidity than UDder labo¥atol')' 

conditions, ._ ••• !a. dadntea J:e8Ulted iD .blab.1: 

population uradel: 1aboratozy cClDdltico8 thaD at cont~o11ed 

tempesoatun and humidity. PuI'th.J: &. daglpici nlUlted 

ill a hlpb.r percent ... of -iFt 1088 of lIbeat with • 

8alaller population thaD .!... oJXMI with. laJ:AeJ: popal.tlca. 

Date Indicated that !a. d9llDls. could 1a4t lply _ttel: at 

V&1:l.ble t • .,.l'atun aDd hualdlty thall !a. en_ aDd e.u .. ct 

mon ..... e. cCllpand to It. population. T. cestane_ 

C auld _wlw em NUDd ••• t but ita rat. of _tlpltc.tlem 

v •• wZ)" 81011 ••• en fl:aa the .t_ of the papulatlan • 

.2t. au.ln'1MI!st. ec:apletely f.ned t~ de.lap em eouacl .e.t. 

Until _cently It vas ..... ct that 1. castan!!! 

fall. to _"1 ... _OD~ IGUIld bnela bu.t l:athaJ: .ede' 
e lthal: eJ:ae'ked teemel- or paiD dust. neu1tlDl 111:_ th. 

f .. dl0 1 of atheJ: paeta. Blftb (1947) npowted that tha 

'beetl. could If._ aDd nprocluee in "01 ••• at 8J:a1Da • 

.... yaD ( 1953 ) .dftDC8d the 1cIea th.t the ... a Tc''-el'_ 
c.n not feed CIIl 1Ib01 ..... t Il'aln •• 'lb. p •• nt flD4ln_. 

1Dd1Cat! that Tclltolw. CaD IDle ......... , ... ,,,a. Baek 

aDd CClCtOll ( 1'26) at.ted tbat adult. of ~ .'In'.'l, 
ccnflDecl with .GUIId •• at wn fGUlld cl,1IlI of -.'Cft'tal. 
'ftle data ,._ntecl 'a" •• le. 1 and 2 01 ... 11 tis. that 
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When L. castana. "'a8 .and with elth.z .L. O~Y'" 
O~ !a. dominicI. ltl populat1m vas mOJ:e w1th &. dgmlDlc. 

than with £. 0'1_ both at cant.ol1ed and lab~atozy· 

etmdl.ttone. But 1IbeD L. c!lItanepm va8 comb1Ded with .2.. 
IUzlp"llsl. Ita population Va. alCb 1_ as cOIIIpand to lte 

populatlc:ll with e1th.~ !.. 01:'1'" OJ: !a. c)9IlDlca. Hen 

pGpUle.ttCft of .Q,. .. ,tn ... l. nmalned .e _1:0. lb •• 

flnd1ft~a euppo¥t the I.dea th.t L. ea8tN!lWll feeda OIl 

g1:al08 cfama __ It, otba1: peata 11M .L, on .. (Naz.Yaft, 1953), 

Meaute ita populatlon Va' DUCh hllbez with .L. 91Y .. ft 

!a. donalD1e. but .w,. low with .2a.. N1:'1-.081., Ra. !Urz1nt_pals 

could Dot M helped to elt.bl1tb OIl .ouad g1:a1fte by the 

p __ nee of L. c.st ..... 'lb. populatlOD data pn_nt.d f.D 

Table. 3 and 4 lIhow that the populations of .L. OIY" and 

.!a. dgglglc;. a. _11 •• III pn-ne. of 1.. cllt .... a 

ccapa1:'ed to thell' papulation _ .. n •• d lD tts eb.oc •• 

Ttl la ••• P1:0N1a17 due to the pndatoqr b.blt of L. c.st .... 

CD eg,', lanH of J. dcalate. aDd the lDteJ:llp4lClfle 

ecapetttlCID. Jeeob and !idl. ( 1'76 ) .pO'lted that laftM 

aa4 .dulte of 1.. eaat ... _a4117 p.,.cI OIl eaa, lanae 

aDd .... of .L. sta""' . 
.!..ogw .... «I_lIlsa .n .a.4 vith ~ 

... 1 ..... ,. ow I. ., __ 01' ,-" ""c cODtto11ed 
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aDd 1.boJ:'ato~ ecacU.tl0D8.the data OIl populatiOll and the 

pexeentap of -tlht 1088 of 1fbeat as pre_nted in Tables 
, 

5 and 6 1nd1eated that the populatlClls of .L. grIM! aDd 

.!a. dClftlntsa a1:8 .. 1181: .en nand with althet: .2a. 
IJUElga_osla 01: !... eastane but ttl. population in p¥eeenee 

of L. east..,. Is mow nduced as ecapand to the p •• nee 

of 0, suElnamegels. tbl.a td~t 'be due to pndatot:y habit of 

!t. eaetaneum em !t. domlrlf.s&. (Leeato,li76) • .2a.. !VEiga,na,. 

liblch could not 8\1,"1_ aDd UIlltlp1y CC1 aound "at I~aln. 

Qeo 1:esnd .1CDe t couldlrow In eCUl\d ~t:.1Il. 1Il p ... nce 

of .!a.. ory_ and !... dsamisa. Tht.flDdlDl Ie IlUpponed by 

Dul'aDt (1921) 1Ibo fOUDd out that II R. SEtAl-pala 

,eDe1:a11, deetEoya oral, ""_ it baa been iJljund 1>1 prl_'C7 

peKe.·' Looldn, .t tbe percentalll of ".lFt 10ee of Iraln. 

It va. ob .... d that then w •• 8ft.te. d81ldl .en all the 

fOQ~ illeaeta ( T.bl •• 5 aDd 6 ) occu •• d totetbe" 1ft .e.t 

than the othet: caablDatlona of tn_ctl. lAcato (1976) 

npo1:ted tbat .2a. I!U:fpt1lWDI'I and Ie. c:,8t1H\ll p.octuce4 

relettw1y mOd pr08lD7 aDd cau. l-aCee .. t"t 10 •• 1iben 

eoaflaed with elthe" !t. daamt.g. 01' ~ ax .. than ..tlen 

they dewlape4 alone. 

'lbe effect of p •••• ltt. .. tlon all the populatlcn of 

!a. o'CUM an4 !... clqasal&l '1 At. 'llIRsIw and" _ithe 
10 •• of die iDfe.ed _.t 1M- det.mlMd \, ~1 •• '1DI 
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Ii) paf.t:8 of adult pazaelte. 1Ittb .lth.t: .L. orr" t ot: 

.L. dc:nlgle. at a COIletaot ~watu_ and bualdlt 1 aD.1l 
undet: labo1'ato~ eOl'ldltlooe ( t.ble. 7 and 8 ). It w •• 

obean.d that the populatldl l of .L. 9rr" aDd J.. dsgiD&c:e 
wen _dueed lD pn .. nc. of the pawa.ite, a. ccmpaftd to theit: 

papulation men nand 10 _,,_nee of th. p.za.lte. H~""2. 

the _duettcn of populatlG11 16 ca_ of .L. oJUM .... 

~_at.1' tban ~ !!simla •• .as th •• apet:t.Dt. _1:. ecnducte4 

elthat: in the l~bo~ato1'Y 01' undet: ecot1:o1led cODdltlanl, 

'lbe percent •• of _1pt 10" " •• about 25 1. 1D p._nee 

of the paw.elte, al aptnd of about 43 I. lD It. ab_nee, 

ele.Tly lndle.t1D~ the .fflcacy of the p.1:.81te ~ 

euppt:88lJiDg the popt4atlcm of bolt. and ultlmately 

1'8 dt ln~ • 1e •• 1: cle.... of ct ..... to pall'l •• 

\iMp a.caJ,lllci1~" va- iDt'CoducecS lD cult\1W8 

c cmtat"latt 10 pal1:8 of each .L. SUM aDd J.. d.lDlcl. the 

population of both the boat' .aabled chee_d lMt the 

p opulat ton of the p.1: •• l.t. ".1 not b tltl .1 cc:.pa.d to Ita 

populatt«l lD pn.nee of eltb.t: of the bolt. Vben all the 

fou~ peart .... glwn equal ehance to _tlpl1 'OI8Cbec f.D 

• culture ccntatalD_ the p •••• lt •• the population of .. 

dCIII&9tsl v •• soa aappn • .s thall J. 0JI ... Rcwewz,cta. 

'fJp'Ulat lan of the p •••• lt. dtd nOC dlffe. .. f1:_ tea 
'\ 

'I'OIeny .t.l .... with ..... __ cnr J.. ~.Ip". 0'1. wi'" 
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both. the tasad lD the populat1ca 11_ o'btal .. ct at 

ccmt~011ed 01: lab~ato~1 cClDditlonl did not dlff.~ .ach. 

HOfIMw~. then va_ a gnatew: pe~.nt ... of _1Ft loa. 

when moze lIpeele. of meect. wn nand t*tber thaD 

fe".- 1neect. lnfestlDl2. the Ia!!II food tn pm .. ne. of 

the pazaslta. Vazloul authel:. baw npolted AI. calfED! 

a. a paz.atte Oft E1c ..... Ii aDd 1 ..... R~alD bo_~. 

Be1:atltef ( 19n ) lItat.d that AnlaoPt •• aga1ua sa1 ...... 1l<*. 

d.wlopecl well f~CIB .gll to adult lD 13· 27 daya In the 

eultuzre of .!a. 01:1YI. llaal1val and Batt» ( 1978 ) repot'ted 

the oeeU1:nnee of AI. eal.DClw al. pa~a.lt. lD th. 

laboratoq cult»n of J. dCl!19isa • 

. _-



CHAPTER-VI 

SUMMARY AND CONCLUSION 



EXpesolaenta ve1:eeCXldueted f.D the lebowato'l, 

of DepaJ:tmant of BntaaolOl7, Coll.ge of A~J:lcu1tu_. 

Shu_raeawa., durlDg th. yeaI:' 1979, to Kudy th. eff.et· 

of lnt ez8pllClfle cCIIlpetltlOll amq 1:iee _evU, 1 ..... 

tU~.tD bOft .. , nd nou'l beetl. and ...... tooth.d 8zalD beetle 

1Dfe8tlntt ~ •• t aDd 6.a. ct\"!4I', ••• pt.wCllalld pa'laalt. 

on wle. weevil and 1 •••• gJ:aln bon'l, en th. pOpuletlOll 

prowtb abel u.teDt of de .... cau.d tty th •• mlMt peKe 

to •• at. PopulatlCID 81:owth .... ItVdl.d 'b)' COUDtiq th. 

nura'ber of llvtDp. adulte pJ: •• nt aft.1' 90 day' of th.lz 

nl ••• CD •• at ,I'aloe &1'14 the ext.nt of cI_ ••• 

detemlDed en th. ,.ale of p8ze.ntall of _I.e 10e. of 

tu:alnedue to lD.et. f .. eliDa anl),. All th. 1peC .... of 

tn .. et a weft ••• d OIl sound •• at a¥.lDe .p.l',t.ll' o. 

18 vawloue e_t.aatlClla ill ,._ne. o ••• -nee of th. 

, •••• lte at 290 .:t 1 0 C and 73 .:t 3 1. "H. aDd UDa. 

laltoratoz1 cClldlttOlla. 

Aeocmtlq1y two .t. of .ap.aI.at •••• 1ND 

wf.th A O'lYIM, ... 4-laas., 1.. 'IG .... and .... '" •• a,. 
It,. •• allll the. lDlMe. vlth 100 •• f ... t v~tb aof.IIt" .. 

'.' 

acat.nt of 12.' , .pawatel, f.D ••• IDI l1a •• j •• '~'. the 
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p'!:op,en7 p:rocluead b110 p81:r8 of adult beetl.- of each 

species VaB l'eComed aftal' 90 day. of the1z n1 ...... D: 

Wae noted that :rice weevil p1:ocluc:ed the maximum p:rogeny 

. of 1177.3 followed by 1 ••• 1' g:ratn bonz, _d flour' 

be.tle aDd .... tooth.d BraiD beetle with 203.6,-32.3 and 

o adult e, lD an &w:r .... ftllpectl-vely at 29° .:t 10 C and 

73 .:t 3 " B.H. But 1iIben the f.D.cte we __ and \JIldf!'! 

lahoJ:8toEY cODdItloo8 tha pzope7:tl00 of PZOflllD1 produced 

'by th... lDaecta va. Dot altend exeept that 1 .... 1' szatD 

lunal' populat l~ lDc ••• d to 357.6 ... lost 203.6 at 

cant-co11e4 eaadltlone • .2a. ~rm..B'" fatl.d to grow 

UDdeI' both the e ond It 1008. 

lb. p.J:('!enta~ of ".1tilt 10S8 mowed tbat then 

".' maxtJua 1088 lD wellb' of 45.1 1. lD the 1:1ea .a.l1 

cultun at coot1:o11ed ccadltlaoa .ana. It "a. _ol'a 

with 1e •• 1: pain lHn:e:r than rice .a.l1 uadew 

1abonto1:Y c and It 100 I lD(U.eattn~ tha Iftate-r daraa81D~ 

capac tt1 of !a. 4sa&ak'. 

When L.. "-II!!W v •• n_.d vith A m-
0 .. !.. dcpWIc" tha num'bew of p.opD,. of 1.. east •• 

iDe .... e! •• cCllpand to ttl auabe ......... 4 alene. 

Hove ...... tha pcpu1at loa of .!a. 91X" ·aDd .L. dam'" va' 

-dueed. lut III the e_lDetlcm of 1& caS,"" aDd 

.2a. tul'a, .. ,le, the populatlcm of Nth tba lD.~t. 
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~emaf.nad almost the .. me ae compand to th.l~ f.ndlvldual 

narf.ntt. It may be concluded fcom the data that L. 
c. BteMUl! c auld not help DaICh 1D tbe growth of the 

population of .2.t. !UFln1!!!lB818 to sound .. eat. Ql th. 

oth.r hand the populat tell of !a. domf.r1ie! and .L. orYM! 

va. reduee4 probably beeau. of the pndatory habit of 

!a. e,atl_um as reponed by Jaeob and "dian (1976) • 

. lb another .Xpe1:t.nt it va. lot.netta, to 

note that ,g... srtgwe11, eould .rv1- and nIJl.tlpl1 

Vb_ it 'Was nand in pn.nee of .!a. 9'IM' and .it. 
daamle,. 'IbIs el.a~ly lDdte.t.d that .2a. 'Y!I.na.081. 

could not feed QI\ 8QUDd IrelD8 but it could IllUmw on 

g'alr", da_d ~)' prlJaary ,.ata. Phsenee of It. Cllt,.,. 

IUppns.d th. popu1.tt~ of !. dSll91s1 to a lreatez 

.xtont .ad the populat len. of £. O!IN to a 1 .... 1: 

d .... celU1tlq 1D • -.11.r delne of ct .... 1Ib1.eh 

_llht be due to the _duet 100 f.r1 ... be! of !a. s\satpls" 
• dQllD.tlD~ f •• ~. HCMlw1:,tbe populattanof L daiRls, 

--iDed bs.,h.c UDd8Z l11toratocy cCDdltlon8 than ita 

n.~1.DtI, at • ecnetaDt temperature .ad b_1dlt1. 

!.L caler., • npo¥ted p.,a.tte (1ft .L. 2II1M 

aDd !. d2lIak •• v •••• nd OIl the. "vo boat •• IChew 

.. , • .,.t.ly O! in Ca.t.1DatlCD vlth Itatb. a va. ~ .. 1Wd 

that the p •••• lt. v •• abl. to bep ID ch.ck th.· ~opul.ttOll 
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of both the basts at coott:011ed and labo1:ato-ry conditione 

reeu1ttn~ in a reduced percentap of wl@llt 1018 of •• at. 
, 

But vben .2a. BUrtpameDsia and L. casteU!! wen taken 

t ogethew lD a culture of the bosta and the pawaelte. it 

"a8 obeaned th.t the percentage of v.1Ft 1088 went up 

a. cCllpared to the los. due to their .t..nee. 11: may 'be 

ecnel~ed that Aa. calaQd1:M Va. of no uae In e1ther 

pre_ntlDp the populatlClll (lwCMth of 1... c,atannm ~ 
.2a. !Jwtnag n81, and the dams .. eaufl8d 'by the •• 

PWaD th. naultB of thi. esper_nta It CaD 

safelY be sald that an lnd1vidual epec1e·. CaD 1m1tlply 

.t a faatew rate than Ita occur_nee vith otba:r p.ata. 

I.. c.8t!l!!llP 1ibkb bas been .poned a •• _cCDd • ., 

peata and unable to fe.d OIl ICQIId Il'allla v.a able to 

1JU1:V1 .. OIl sound lIb.at thou&b the J:aCe of l1:ovtb of 

populat1C*l v •• a1ov • .2. M&B •• Oai, f.l1ed to grow OIl 

aOUDd ltl •• t ,,1:a10s but It could DUltlply in p __ nee of 

P1rlmaJ:1 pelte. 1.. east ... euppn •• d the popul.attoo of 

L. dsn&9&s' probably d_ to it a p"4.to~ habit. 'lb. 

population of .L. O!l'" aDd .L. 4.WI&, " •• IlUppn •• d 

to aa. extent by the par.alte AI. s:tlrgd' •• and the 

extent of 108s va. ncSueed. 8". .. 1:. the paraalte fa11e4 

to e.tehllDate the deatNCtlw petltl, tbenfoxoe. the 

blolorlt!a1 cont1:01 of !a. StUMI 0. ... d.iB&s1 '" A.a. 
~t\tpdJ" ..,. not be •• 0UDd .... ltloo • . 
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the praettcal utility of the I'elUlta. of 

11l'Y811t{~atton8 me7 be that leclJIldazy pellte lib I... 
ctaetanl,!! and .2a. ,!Ulin .. n.', ~y CaUM little O~ DO 

daTlaga to undamap,ad g1'ainA but the tnfestattcn 'by a pelt 

1 Ike .!a. OI'Y!!! and !.. dQlltaiSI 11Ia7 aceelehte the powtb 

of eueb aeeCDda'1'1 ~8t •• tbenfon etond _eat Ibould be 

fn_ f~caa fl'a ... ", 01' partially damaged pains to ."old 

tnf. stat {(Xl by miDolr peat .. 

••• 
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