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INTRODUCTION 



IHTiiODOCTION 

Pulven besides cereals eonatltuta ths aost vildeljr used 

ecnpoiisnts of Indian diet* ss tbey eonst i tuts tbe only ond the aost 

idbujcdsnt source of protein to ti:ie vegetarians* Pulses contain 20 

to >0 per cant protein on dir basis wbieb i s nearly tbrea t iaas 

ttiat of cefsHa* Tht proteins present in eareals and pulses differ 

in tbair aaine*aeid eoapositaen and are eoapleaentary to each otber. 

Ttaust tbe biological value of proteins in a aixed diet of cereals 

and pttlaas closely approacbas tbat of tbe atandard protein source 

in iiilic* 

Tbe vorld*a total area under pulse crop Is «atiaated at 53 

fiilllon teetares vlth a production of 37 al l l ion tonaas* %ougb 

tbe area under pulaes in India i s 24 fsilllon beeteres i t s production 

i s cmljr 12*44 s l l l l on tonnes vltb an estiaatad value of ! s.700 s i l l ion 

(Vavai» 1S?D)* In Karnatakat tbe area under pulses i s l?*'^? lakb 

bectares vitb an astiaated production of S*€1 lakb tonnes* Of this* 

red graa (Calarats caiaii Lina.) alone accounts for over ?*04 lakb 

bsetares and product lor of 1*92 laitb tonnes* respectively • 

Za order to aeat the {̂ rowing do'sand of pulses* greater eapba-

s i s i s being laid in recant years by botb Central and the ii^mUt 

govermeats on inereaaad production of pulses by aeans of botb 

extensive and Intensive cultivation* 

1* Final Forecast Beport i««ued by tbe Bureau of F^onoales and 
i»tatistics* Karnataka* for tba year ISTT^TS. 



In th€ AgrieulturaCL hninertiiUB ftnd ilgrleultural Beteareh 

StAtiOMt id.X ot«r tbe countiyt cfforts ftro being eonecntrated on 

breeding progrm»«s to got botter gitnotjrpo for botb quality and 

bigkKsr yield souplnd vitb poot ond di«o«s« rosistanoot drought 

toloraneo onl re^i^oiite to bettor agronotic proetieoo* 

More than 1 ^ spoelea of intent poatfr are icnovn to attack 

piilae eropi> both in floldo and atorag# oonditiona in India* Of 

theaet 25 spooios eauso approeiably serious damage* Bruehids 

siisuae greater i«portanc€t as pests as they dasage the final produee 

i a the field as veil as in the stores* 

A total of 117 speei«s belmnging to 11 genera of bniehid 

havet so far* bsea l is ted in India (Vasiraait 197*̂ 1 Arorst 1977). 

Of these* the genus CnXIosobruchus ir«lodes three eeonomically 

iaportani speoiest naaftl̂ , £. caiaensis (Linaaeus)* £. waculatus 

(Fabxieitts) aad jj|* a n ^ s (Fabrioius)* 

Considerable aaouat of t>oric has been done on the taxonomy 

of bruehids (Mtticerji and Chatterjee» 19*̂ 11 fiouthgate si ll«» 9̂<>7| 

Arorat 1977). studies on tbe biology under laboratory eondltlons 

are also not linking (Kunhiicannant 1919i Haricharaa Singh* 1962| 

Baina* 1970}* Though i t i« videly aeeepted that the infestation of 

these species i s carried froa toe field to tbs stores* no inforaa* 

tion i s available on their biology and ecology under field conditions* 

The use of lifeatables stioving changes in population during 

different developaentsl stages throughout the l i f e cycle of an insect 

in the natural envirtjnaent has been considered to be one of the most 
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l«port«iit ttpproMhts in uivierstanding populatiim iymmicM 

Life*tft^l«« baf« be«tt pr«p*xed for tvo do«en iniicet »p«ei«e 

aaxvourtf 1S6$ and 1f71| Bar«ourt ani 6uppgr» 19t5; BaXraJ ijingh 

id̂  il«» ^S77| Jayaratteaa. 1977). 

Kitb a viav to Obtain detaiXad iuforaation «i tiie biologjr 

anA aecXogr of ^, £MSSSli£* ••P«ciaXly under field In îouth Xndiaa 

eondltlona* detailed stuliea were undertaken during the period 

Septeaber 197iS througb beptenber 1977 on the fcaiowlng aapeetts 

a) Deteraination of bruehid fauna infesting various 

i;»aae erop leedt in 13ie &tat« of Kari:jitaica« 

b) BiolQiQr and ecoXo^ of £ . c^nenaia under laboratory 

Q<mditiona« 

• ) Field bidlogy and eeology of jg« ebinensia including 

Xife-table studlea* 

d) Testing of aeeda of varieties of different pulse 

aropa for t i»ir susoeptibility to brueliidfi* 



REVIEW OF LITERATURE 



BHISW OF LITEhATUaU 

Bruelddf b«rc» been con«ldl«r«4 ms orajor pe«tc of «tar«d pulse 

Mede tiaem «• peete in the field* Chondcaa si i&* (^9$S) heve 

pleeed tbc loea of eov pea due to Mloi^otariffftttf chlnt-asie (Unnewas) 

• t 16 to 2C per eeat In etoree. The loee during aton^a of pulsee 

due to iceeet peete has been estiaated at 5 per eeat (A&onorgiouei 

I^TO), Further toe expert ooamittee eonetltuted by Goir«riaieat of 

India in 1967 hae «l«o put the poet-harteet loee of puleee due to 

ineeet peet at 5 per eeat in T^dla (Girieh and Krishnaffiurth:» 1972). 

fleteher (1^19) rttp^rted the Ineidenee of j^* ehli»n»i» oa 

eov pee in Zndifr. Jficovding to Bindra and Jakiaola (1967) pulae 

beetle attaelied r«d gem only at harfeet tlae and eos^ of the dana^a 

to grain vae done euta<»quentl/« Th« per 9Qn% pod attack^ in the 

field varied fro« 1«? to 10.2 averagii^ '̂ •1'̂  and that of seed imaged 

froa 0.4 to 4*9 par eeat averaging 2.2* •̂ The loee ia weight of the 

daeaged grain varied froa traee« to 25.^7 par eent* ^udfee carried 

Out at laternatioaal Crope Reeaareh Xnetltute for the ^ai*Arid 

Tropiee* Hyderabad on pigeon peat pod eeaplee eoll«eted at different 

locations of Andhra Pradesh revealed oa an average of ^ per eeat 

attack of bruchids idtb ineldenee in one case being 29 per eent, Tbe 

raport also observed that the per cent seed de>9aged by bruehlde 

varied froa aero to 26«4 per oent vlth a aaaa of 3*49 (Aaongraoua* 

1S76)« Oeaage by £• o^insn&if to red graa seeds ia the field ranged 
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froa 16.4 to 40.7 per eest m» reported by CuiuiithlXagar»J £Jt i l« 

(1977) ircm Coiabatore. 

Common T^aaa 

Bruehid* baft beea referred to by teferaX corsaon nasaa* Tn 

neatarn oouBtriest they are eonimonly referred a« *Baan veevil* 

(Lwictti aad Flalaar, 19>«; MitciieUt t975). 

In Itidiat 'Pttl6« beetle' i& tbe aoi»t comion a&ae by % l̂eh 

U lia« been c«aie4 (Kuc*il»iai»iant 191S| iyyar» 1$40| pnitlilt 1969)# 

fiEBjMywT • II ftina8i88L»a8»»asS<Hi 

?a«iraiil (1975) in his ebeotc llat^ Xiated m 9P9CUB of 

bruebida of #̂tileb 79 apaelea are froa India t^ob ineluda 1^ eoaao* 

poiLitaa apaoiaa* Arora (1977) In bia 'Taxonony of the Brtiehidaa 

(CoXaoptera) of Rortki-weat India* daaeribed 4S apaciea of vbieb 29 

vare nei#* uitb toiat tbe aiMSber of bniebid apaciea reeorded in 

India totalled 117« 

Begarding bruebid apaelee occurring in Kamataic*0 in tba 

eratntaiXa ^aore £tate« Kunbilinnnan (1919) raeorded four apaciea 

îbieb included £• ehinen&ia (I.innaetta)i £• §l^t^ (Fabrioitta)t 

S* <li#yllffy^ftt¥f (y«bri«itt») and an unidentified apaciea on 

paXtea in atoraa. Uasaa and Puttarudriab (195$') Xiatad aaven 

apaciea of wbicb two apeclaa yr9 cm puXaa eropa ruuialy* 

S* tbeobroaae (Linnaeua) on jSyjSil poda in ^m fieXd and 

£• obinenaif (L«) on £engaX great Xab*X*b mn& green grant atc«f 

trueui^bout erst%iiiXe HK«ore i»tate« with tbia» tba total ni;»ber 

of brucbida recorded in Kamatn î̂  rose to nine* 
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Pie (1902) proposed Calloiobruehaa tM m nov i>ub*geiiuit of 

Bfucb^«« BridMlI (1S2S) el«f«ted It to g«rtorle atatu* and 

dotlgnated Brychua •cutollarj* (»Cure>41^ ehiatnaia Llanoou* 

1759) M th« t7p« tpaeloa* 

tbe synonstmy •»& tb« deieriptlon of the CSfclloflobaruchua 

m^mMii* if* Iftfii&U^* £• mi^M «»^ £• taeobrOBiae «r« at 
f OULOMS I 

«̂ gii;̂ OfobT¥<?fcif gftlft^nf^i (Liimaeua) 

Curoul^o eh^aanfilff Llnnaeua* M^S^ ^ateoM naturao* ad* lOt 1 f>9€* 

MaSim Pactlnlcoru^ Llnnaeua, 1767, Bystema. naturae, ad« 1<), 1 »«0«?, 

aruchus ryfijtf Oagaer. 177S Me«. Iiui.t ^J291 . 

^Mcfaug acut#lla3lfi ?aLrlclu«t 1792, Bntoaologla ^ateaatlea, 11?7?* 

fe-uchi^i^ bi*itrlutua l-afcrlclua> 1901, i»yutemm fleutheratoruii, ?i402* 

lyPiSiaiS barbieorai| Fabriciua, 1901, %staaa Slautharatonm, 2>403. 

MSMIE •l9t^*nB fiitum, 1926, Cat. aelnar Inaactan, iiaiattng,1«y; t103. 

mSim ?bl^fifrlff ^boao«rr, 19» , G«iuira at Spacica CUrculionldiifli. 

l i l O I . 

Bruefaua a^uftua Motaeiiulaliy, 1974, Byll. Soe. lop* Kat. Moaoou, 
461227 (1973). 

Z>aIichoa lab-lab ( îBdlic), (Uasan and Puttarudriati, 1$'i^), 

Glycine isilBPldf (Harioharan ;>lngh, 1S<^2). 

SXSai Irt^UyifW I'ln»* (Sengal gram), l^sM eulinaria Madlk (LentU), 

£l^f?oiVff JimSM ^o«fc- ^0''ce» feraa), £ . aconitifoliua Jaq. (Moth baan). 



Oolicho« blflorui Linn. (Horse gran), 9yiq^y £sJlm (tlnn.) 

(B«4 graa), 

Vlitn* «in»n«l« (Linn*) (Con pea)t tlMk •fttlTtw Uniu (P«a}t 

CjIfilJI %9£M !•• (P*n^«r), i jag is SSiSAJUl '̂ •11*» (l̂ lM l̂*) 

l̂aX« * iUit«nnw Xei« aM peetlnattf • pair of tuberelet 

present at the botes of ^rd ond 4tb •%•§# of oaeh 

elytrcmi lengtki - >*2> to >«>6 M « 

Feaale * iritonn&e siiort and sut«»strrote { eljrtrsl tubtreltt 

afcstnti length • >«0 to ^•56 w . 

(f«lno» 1970; Arora* 1977). 

2* f;^|loaobruehiiS gfeCulatuSt (FfeBflCltts) 

Byuehus gsfaculttUK l'»brlclus» 177«, iQrsteas EntOBOlogle«:<«?» 

|rychu» Qmadrlaiaculfetus JrobrleluSf 17S2f EntoaoXogl* 

fiifsteaotlco, 1 071. 

iirueiaas orn&tufc Bolie!BftTm» 1^29t Rout. Ma». fe»oe. Kat. Moseout 1s10>. 

Br̂ cQug vlclnus OyllO)iii*l» in ^hoaborrt 1Si3» Gonero at Speeloa 

Curelllonlduot 1 06 . 

%ii|C&us a%h^2uu» Qrllenhalt ir SehQf»harr, 1*153» Genera et Spoeles 

Curclllonldu!i» l i l l . 

SSilt* 

^t^eolus aureus < oxb. (Green gram), £ . fgy^^nf'^a^lSli J*<l* 

(Moth bean). £ . aungo Linn. (Blaek graai)t VIana alnensla (Llna) 

(eov p«a)» Ca^anus ca^an (Linn.) (î ed graa)» Cleer arietlnua Linn. 



H 

(Bengal graa)f f^nm 9^tUm Llim. (Ptm)» {Arocm$ IST?)* 

Hale -^ iat#iiBA« Xong «ad deeply terrete; eljrtra %«itliOBt 

dlatinet C ŝliaped areaa of i^ite putoeaeeneef 

p^gldius uniforsXy oover^ i4th &Ga.deii setaaf 

le%tl4 - 3.29 to 4.f5 • • . 

Fesale *- ^tennac «cwrt aM attfc**a«rrat«t viiilte pubeaeenee 

OK tHe eljrtra forsisii tve diatinot Ĉ aiM t̂ed areaa 

vith thalr baaaa faelng gaeb other} pygidiixe vit& 

n pair of blaeic pOdbt@rQ*lateraI spotai lengtb 

4*01 to 4«81 ars* 

(Hainat 1910} Arorat 19Tf). 

Bruohui SMUI& iafcrlciuat ITflg ^^elea InseetoruK* ti75* 

BTM̂ tma fielceH iailfcartf t947» «e»* 4oologlQue» 1947«15. 

Byacfaiia Elabyy AlXlbart* 1t47i ^f . SaeXogiquef 1S47i1( 

g,^»foto mSSm «̂<«fe« COreea grm), £. gfQr4UMI<M ^W. (Woth 

beaa}» g* y^mto LIZIB* (HLaclc gra«)f X l i i i gin^nfcia (Limu) (Co«^ea)t 

Clcer arletlnwi Lien* (Bengal graBi)ff Gl̂ einft §gi Merr* (oflĝ  beaii)f 

p^aia^a caJan ( W B B . ) (Bed gr«a)» (Arora, 1§77), 

Hale * :̂4«ti elytron vltii a pair of black naked tpota aeparated 

by a petcb of dull viaite aetaef j^gidlua vertieal* 

Antennae ailgntly tbiaet langtti * >*64 to >*̂ € m« 



female ' ^tch elytron with • p»ir of dark black apota 

aeparated hy a pated of ahialcg wblte aataaf 

P7gldlu» (A l̂lqua* Anteraaa aligbUy thin} 

langth - >«?2 to >*89 •§• 

(fialna, 1970; Arora, 1977). 

firuchua theobroaiac Linnavttat 1'W» &yat^ia naturaet ad* 1?» 

11605 

HoataI 

faidapuî  (Linn*) (Uaaan and Puttarudriabt IS*? '̂).* Ttjaobroa^ 

ISSM^AM* «n4 9fJf»V iMiSUl iVaalranl, 1975), BlJLSlm, I t t ^«'*' 

(Arora, 1S77). 

Mala * Antanaa* tmek, long and aarrate; pgrgidiua 

vartleal and hardly vislfcla in the doraal 

vlewi langth ^ 4*02 to "̂ tOI aai« 

Faiale * Mtenaae <narrovf «lightl> ahorter and sufa-

aerrata; pygldiua aut*vertical and tisili la 

doraally} length - >.«9 to '̂ .(W m 

(Arora* 1977). 

0?al« piano eontes and tranaparent at the tine they are 

laid (Kunhikannant 1919| Itaina, 1970). Tha foraar has apeeifltd 
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tifte lengtH of tbe ygg to b« 0«> m mud width to be loalf of that 

of length* Horn and C^rle (^964) reported «» iaeubetloi} period 

of 4*2 diQre at 30*C and fO per oeat relative hiiaiditr on eovpea 

vhereae under s ial lar conditions* lialna (l̂ '̂ O) recorded >•« diQ̂ a 

on green graa. 

^cordliig to Bm^nk aad fandey (1$^^) incubation period 

laated for 3 to 19 days on eov pea under laboratofy eondltlona* 

During the eOld aontha in the field tbe incubation period 

varied froa 10 to 21 da3r« on oov pea In Africa (Ucalfet 1$19), 

Bone and CUrrle (19^4) reported that none of the egga hatched at 

40*C« The optiflua condition for rapid development vas >0*C and 

70 per cent relative tmaldltsr* The Inev^atlon period Imreaeed 

at both lover and higher humHitr as well as lower and higher 

teaperature* 

MUey (19S2) noticed H ŝhaped pronotal induration of chltla 

la tbe f irst larval Instar of ^ftrlabris obteetus ;>v« and Bruchas 

fab^ i»ilay» aa early as 1991* Chittenden (1<^99) was the neit to 

deatrlbe the tooraale plates in two aore species nsseljr ;̂ . chinens^e 

aad 21* Q^adriaae^l^tuf* but did not study thalr function. While 

desarlblng pretboraeie plates In eight different species of bruchlds 

Kuahlkanaan (1923) elucidated la detail the functions of these plates* 

iacordlng to hla tbese plates with chltiaous spines helped the larva 

In the process of hatching to hold on to the egg shell for gettl i« 

proper hold of the seed surface by i t s aandlbles and to cut through 
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tJM ce«d coat. Aecor&ini; to Yaa îidon (1946) this first Inttar 

larf&e bear a large •plno on tither &ld« of th* f irst abdoalnal 

•eg(i«nt and two groups of astf.l aplma dortally on the tergal 

Plata of the proaott»« 

^ocordlng to KunMicannan (1S19) i lrat Instar larvae sieasured 

0*5 flssi long* 

KJunhUcaiUMB (192:;}) reported ti»t tiie legs of f irst end 

subsequent larval sta^ êsv were atrophied* and as sueb gripping the 

surface of the seed vlth legs <̂as not possible* He f^rtiier statad 

that the frass produced ty the larvae fi l led the egg shell and gava 

the e«pty shell a \Ailt9 appearance vhleh was an Indleatlm of 

suteessful penetration of ttas larvae Into thi seed* 

According to aowt an! Currle (19*4) £. chlnensls underwent 

four larval Inttars with a 9«;aa duration of 2*9» 2*̂ » ?*5 and 4*2 

digrs at >0*C and 70 per cent relative teualdlty on cow pea* Is a 

stttdjr conducted at OelhltRa^ak and Fandey (196*>) et served an average 

larval period of 29 dsys with a aean duration of four Instars being 

2*4t >*5» 6*4 and 1<$*7 da^s respectively cm cow pea except la winter* 

Bowevert l̂ alna (1970) fouad that the larvae underwent four aoults 

before pupation«Un&er field condition, Xn Africa* £lcalfe (1919) 

observed the larval duration lasting 4 to *; vonths during cold saason 

but about flVti m9k» In sisMcr* 

]Pijfpa: 

fhe oeaa i^pal duration was over 2*7 dsgrs (at 30*c and 70 

per cent relative hualdlty) (ilove and Currle* 1964)* Bajak and 

file:///Ailt9
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PandeiX (196* )̂ obaervtd a pupftl period of 6 to 21 &«/•• Bmitm 

(1S70) observed timt before pupation the final Inetar larvae 

ebewed a cireular liole near the teed coat until only a thia 

lajrer of teeta vat l e f t intaet Miieb nate an appearaaee of a 

*vindov* or dark spot* ileeordlng to lii»t tbis vat an indieation 

at to pupation^ vbieh %«as notioe<l in aoet of tbe eattt* At tbit 

ttaget ttae final inttar larvae laid i t t e l f vith i t t aandiblea 

faeing tbA idadow and ttniervent pre-piapal and pypal developaest 

(iiove and Curria* 1964) lainat 1910>« 

fi» total larval and pupal developsental period of £• chinencj^f 

Ml different tiott teedt vere 19«S« 19*2* 26«4f 2^»% 22*% ?2«9t 

i9*>f ai«4 and 3*̂ *? dtgrt on labia (fbateoluf ealearatat). beant 

^'^tlffftof ll^"l#>» »^^m (£• l iM2>' »otb bean (£• iSSSmSl^Mi^* 

kabli graa (gtf^r ftfimfflf)> deei gran (^J^jy; jKiSMiai)* »«»*» 

(£• roAietua). lent i l (|(j|n£ A | S M 1 S £ | | ) and tor bean (iy^2:£^ MlfiMt) 

reepeatively itt roon tcsaperature* Furtiier the inteet failed to 

develop OB peat iUSM MBHSM^' C«>« P«* ^USM SSMsm&^ *«* lOW" 

{^taoptit pyoralio^ff) (Haricharan Singht 1^2)« iecording to 

Bove and Carrie (1S$4)» the optiawi teaperature and relative tauaidity 

for tte rapid develepaent of larval ani pupal ttagat of £• cbiaentjf 

ytm ^ C and 70 per eent relative huaidity and none eould develop 

eoapletely at >7«5*Ct 

Bajak and pondey (1565) ttated that the total developnental 

period of ^, ^hirefit^t differed froa teaton to teaton vith a ainiaua of 
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17 dir«. « ^ aaxlait* of 114 4«rt on cow poa. It Imated tton ?1 

to 27 dijra vitb «& afera^o of 2?*> dors on auiig (x%inat 1970)« 

Mowe and Ciirrio (1964) aad i»iah« onl Otids (19(7) eonsldorod 

A te«p«rfttiiro of 17*C M aSniaal for the dovelopneat of £» fhinfaai«» 

aovevort Otlda (1971) waa of the pinion that the throahold of dovo* 

lopaoat mM 17 to 19*C for C* aacuXatut aad 12 to 1>*C for 

Ttat prt-adaXt davalepaeatal parlod of £• aaculatyi vaa 

Mgatlvtly eorralatad nith teaparaturt aad %«ui alao aff^ted to a 

l9Ba9r dagrae by hualdlty* Eovavart lowar hmldltr prolongad tha 

davelopnantia parlod (fiookart 1967)* 

fiehalk end nuaaoullsn (1973) obaervad 22 p9T cent of aaer* 

genea of P̂  progtiQr of £• aaciilatua on eov pea pods* Sangappa and 

Balaraju (197* )̂ obaarfad ?2*8 par eent aad 10*} par eant aaargenea 

^ jS* ybi>"fT\̂ lf froa aggn laid on graen and yellow poda of red graa 

reapaotlvely. GunathUagaraj ^ ^l* (^977) ^sartad an eaergacea 

of 47 adialta froa 79 egga laid ('̂ 9*49 per eant) on graen poda and 

>1 adulta froa €1 agga (51»6€ par eant) laid on aature poda of red 

graa. 

^ x raf^oi 

Malaa were aore nuaerotta tten feaalaa aeeording to Sarieharaa 

6ingh (196<;X Teotia aad &ingb (1966) obaerted that tha ratio of 

faaalea to aalea wa» geaerallj higher on tha aore nutritioua aaeda* 



J4 

Tbt proportion ot £• f^^ feaales MA* found to nmry liiv«ra«l/ 

idtH tut t«i8per«tur« «• opposed to iMeh •• lea outiii»b«rod feiuao* 

uader a l l oondltiona (Marsh and i>obi» 196$)* Baina (1$70) found 

tbat aalaa and ftaalea oceurri»d i s oQual nuabars vitli aaXea baving 

a aligtit aajoritgr (€ t 5>* 

iO.though on» a&tlng lAa suffleidiit to anaura egg lajringt 

rapaatad a&tlaga yr* ofcaarted (ilarlcharan ^Inght 1965{ ^ainat 

1970). Miaa (ISTO) otaertad that aduXta aofed vdthin the aa«d 

for aoae tiaa ard \mT& sexually aaturt whan they esergad. Tha 

adult natad %dthin an hour of i t s emergence and i t lasted for 

5 to 8 Bin* ^eordiii^ to Pajani and Mohindaapsdll C1S74) tha 

adults hid thd^aelvfs un4er fsetd but copulated vlth equal effieieney 

both in darkness cad light* 

Be Luea (1966) repotttd that tha sdtdt speeies of C^loso* 

hruchtts do not require food for survival or reproduetiont vharaast 

Pajani and Mohingergill (If74) observed ths adult hruehids to eonauaa 

the pollen of pea f loors* 

Have aM Currie (1964) ^aarved vary sl:K>rt prc^ovipositlon 

period after etiergei^e* Meording to Baina (ISTD) sating and ovlpoai-

t ios follo%Mgd eaiergenea* 
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Ptii* (t94'>} reported mn in i t ia l ovlpo&ltlon of one egg on 

••«h aiVftllAbltt »te4 «r4 ttiat furtbei ovlpoaltloa ii«s at r&Mo«* 

Hoveveri r.ain« (IŜ TO) ob«erfed that usualljr one to three egge vere 

laid per aeed although t^a aargr aa aavaa egg* \iere also found on a 

•ingle eeed while there vara s t i l l a few eeads ^thout agge* 

&• chlnenaia inhifcited a aeeond ovipoaition tnrough a ehesieal 

aaxkar (^aasou* 1S»5>| Oahiaa sX B^*» ^S'D)* But aeeording to Saleh 

(1954}f a particular aioell given off froa the infested eov pea §99tL» 

aeted as a atiaulant for wripoaitlon in C, aacJlatttfi. 

Colour (Bookert 19^7) and light (Pejanl end Mohlndergill, 

1974) had no influeaee on egg laj'lng. 

Fletelier (1S19? recorled the field Irfeatatlon of bruehld on 

60V pea pod&. Brldwell (191" )̂ ^ave an aocount of field biology of 

£• yhlnensiy* It vas obaerted to lay ê ga eJthcr on the unbroken 

red graa rod or if the pod had buret opant upon the been* ^dul̂ a 

developlcg froa these egga aated end ovipoalted before cutting thair 

\msr (Mat of the pud* On co^ea» i t preferred dry aiti ripe pod 

(tiicaifei 1S1Q)« iccordlng to Kuahlicanaaa (191S) the beetles got at 

the csxposed seeds in red graa pods at the tiae of harvest ani laid 

eggs on then* Infestation also took place during the interval bet* 

ween harvest and storage or in the store itself* pPrevltt (1S€1) 

aal Casevell (1961) observed that in the field ovipositloo by 

S* ••ft*latus did not eonaenee until cow pea pods were fully fomed 

and appeared light coloured* Raina (19*^) recorded ^* ehlnens^a 
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•ung (Ptm&feoluo aurgus), urid (X* £MM2>* <̂ 1̂<̂1K IX"* ^£lSSl fTUllWIt^ 

•ad pl««oB P«» (C»Janu< caJat.) «nd ^. tht otroiBftQ on pigeon pca» 

Be nirthtr reported tl»t C. ff^tf^^ffll fi^"* 5* fflffftf^^t'^'^ 1»1* ««•» 

on halt •battertd pod« of redgran in vtilch • fev setda lax azpoaed* 

¥wtttmT9 ha atated that feaalea under captlvilT laid agga on tha 

vitola pods of cow peat •«• 4t urld and red graoi* There %taa 9̂  fMir 

•ant larval aortality and that a fav of tha adulta davelopadt eould 

not ehav their way out of the pod and eonaeouantly died Inalde* 

Aeeordlng to ^halk anA Ituaaollon (1973)f when adulta of 

&• aocalotuf ware glfen a free eholea for Ofipoaltlon on cow peat 

developing poda MT9 preferred over nature poda vlwn both aeta of 

poda yT9 atlaaat 8 em long* jî angappa and Balaraju (1977) Obaarved 

higheat nuaber of agga on green rad graa poda folloved by yellow 

podat dry and tender poda In that order* i^perlsanta condueted by 

GunathilagaraJ f|̂  2^* (1977) at Oolabatora revealed that £• c^lnenala 

preferred developing and Mature poda of red graa for ovlpoaltlen 

vhleh alloved the energenoa of >1 adulta froa 61 agga laid on vatura 

poda and 47 adulta fro« 79 agt̂ a laid on green poda* 

Takaaugl (1924) reported a feaundit}' of 70 to ^ egga* The 

niuBber of egga laid by a fenale ^* ohlnenala ranged ttom 20 to €4 

vlth an average of 4§ egga at 30*C and 70 per eent relative hualdlty 

and ovlpoaltlon rate reached a naxlaua after 2 to > daya of evergenea 

•fter ^I9h It fa l l quiekly at high tovparature and aora alouLy at 
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lov t««peratur« (Sove and Currlcf 15^4)« n«Jttk aiid Pftnd«y (19^5) 

reeorded 50 to 10> egg». ilceordlng to Balnft (1S*»0), a female laid 

on an average 7^ eggst ranging froa 3̂ to 90 o¥*r a period of elg)tt 

days* He further reported that the rmxirnvm dalljr egg lay oeeurrod 

In the flrat ?4 hours and the nusber gradually dropped t i l l the 

la«t day of ovipositIon* 

A loogevlty of 4*? to 7*^ days In April to Oetober and 1?.3 

days lA Hovediber In respect of sale and '̂ •l to 9«? and 15*6 days la 

the ssae aonths« respeetlve2y» In respeot of femalest vas reportad 

ty aarlcharan tilngh (1S6*̂ )« Earleharaa Singh (IS***) and Kaina (ISTO) 

reported that unmated fe<sale8 lived longer than vated fetsales. Tha 

latter did not ofcserva such dlfferenee in the l i f e span of the tvo 

Bmx9»t SouBvart he found that sales lived for 6 to 11 days averaging 

7*6 dayst vhUa fevalas lived for *J to 10 dsys with an average of 

7*4 days* 

There i s only one i*t°port pertaining to hibernation ty iiajak 

and Pandey (ISi*^) ^ o observed that larvae of g^ cbin r̂i&i& hitemated 

during ecddest aonths of the year (Noveaber to February}* 

Barleharan &*ingh (1S€^) reported eight overlapping generations 

^^ £• ohlnensis in a year at Delhi on cow pea* Laboratory studies 

carried out at Hyderabad indicated that thare could be 11 generations 



OB r«d gram dorlng • perioi of ten acmtb* at rocMi tmpermtuf 

(Anoigraoust 1976)* 

P*ra»lt«s which hftv* be«n recorded sni rearvd on £• ehlwcn^i^ 

Asd £• Bfaffulatug frcNi different eountriet «r« l isted hereunder i 

little of the pexeeltif ^mn Itgfr^eil Vy 
ttoett Celloeobruchua chinensle (LlnniMie) 

Ineeeta 
Orders iSraenoptere 
Feslljr t Pteroaalldae 

^ • Bruohoblue eoleifuii^ Crwf. 

2* l^^t^yMff vagftbundue Tlnb. 

India Crawford (1913) 

Sawall 
India 

Tlaberlake {1926) 
Uaaaa and j^ttanidrlah 
(1955) 

>• Aplaatoaorpha calendrae How Jtelagra Caitett and ?^ler (1933) 

4* ?\?foq^Mtt AP 
Faally t Trlehograenatldae 

9* i ltt if i i •wifUffliPeniila Olr. 

family i aipelalA^^^^ 
7* Bruehoclda orlentalle Crvif. 

iearlna 
Order i Proatlfsata 

9* tXaa^ ygntrieoeue l?evp. 

Foraoaa Takabaehl (1^7) 

Eavall aridwell (1919) 

India i^SlA* (^979) 

Indie Crawford (191>) 

S. Africa acalfe (191^) 
India Kuahlkannaa (1919) 

Hoatt CpM,{̂ p?̂ r¥?ft¥f I^iOiiUI (Fabrlelua) 
Inseeta 
Order t Hyaenoptera 
Faally t Pt«roaalldae 

Crawford (1913) 
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2* C^^^OfPUf Slmm '̂ ®«tv. Havali 

Faniljr i ?rlcliogreiM«tl4«e 

7« Oteana tp IMla 

AeariiM 
Ord«r t Prostigfliat* 

a'ldwtU (1919) 

Cotton (1923) 

tl'8berXi*e (1926) 

Paddoek «ad l^enlwrA 
(1919) 

Manl (1935) 

irora (19€6) 

yeUB (191* )̂ 

!%«Kigi:i life^tabXa studio* under laboratory conditlona for 

nansf aptelea of stored product including Callofiobrucfaua have bean 

•ade (Atval sX Sl«> 1969) «uoli studios under field eoeditions on 

Brueliidae are not reported except for a study of Bfitehell (Personal 

coaaunicatlon) on HiaSISjlgi jaiSjyi (Horn) infesting pod* otSlSSW^ 

f^oridu|B Mnthl iima - fabaceae). 

iting of ^eda of MffereRt Pulfa Croo yarieties for Their 
•rii.nic?Tiqi^?«5iii;a:cMJ?ii»\i7T^io«rm 

Literature on the screening of seeds of varieties of dlffe-

rent pulse crops for their relative suseeptibilitjr to the attacK of 

bruehid i s plenty both f^oa India aM outside as vei l . 

£i>rivastava and Bhatia (19^^) (4}served that in svord bean* 

hyacinth grast kidney bnan and soy beant tm f irst instar larvae 

o^ £• chinerjSls entered the sot^ to a plnpointf but uere al l found 
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dead* Lin (1S64) rtportnd that rtd )»««n and green bean vere 

round to be heavily infeated fagr £• ^hineiyale %tolle nay bean» green 

aox bean and ground nit were apparently unlnfested* Of the Japaneae 

and Israeli atralne of C. ehinenali imleh vere tried to be ralaed 

OB different varletlea of aoy beana by Appl^aun ĵ Ĵ  j^« (19€9)f 

Japaneae etraln failed to develop In any of the varletlea but 

laraily strelna ahowed partial larval development although no 

larvae reached pupation* Chopra and Khiirab (19'70) obaerved that 

eov pea and peaa vere fajrly realatant to £• anallit v^reaa aungt 

BOth grea aol urid were aoaeeptible* iitudiea conducted at Indian 

Agriealtural Beaeareh Tnatltute on three varletlea each of different 

pulaea naaelyt green graa* black grant pea» lathyru« and bengal graa 

Indicated that fitngal grea variety BC*10S*1 we higbl̂ ^ resiataBt 

and i t waa o(meluded timt large and asootii aeeda were preferred for 

egg laying although i t was not neceaa«ry that such aeeda were equally 

•ore auited for coapletin^ the developseat* It WM alao obaerved 

that for coapleting the l i f e eyelet siniauoi tiae vaa taken in green 

groB and cow pea iriaareaa the longest duration was in the caae of peaa 

and lent i l (AnonjraouSf 1971). iccordihg to ^hiveshankar §X A* 

(1972) out of three black grai varieties studiedt ^Ingl&hed (KH«) 

Showed a high degree of resistance to Q. SMSSBitli,' 

Gokhale (197:>) obaerved thet out of 13 species of pulse —AM, 

aoth bean proved to be of naxinua food value to C* naculatus fbllowed 

by green grant red grant cow peat Bengal grant chick peat black graat 

pea and hyacinth bean in decreasing order and that the inseat 
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cc^pletely f«ll«d to dovelop on »tiy b«iifit l l s a fcean* Frenoh 

toan and lout 11 • Orovtb index of 0*091 (Bengal $Tm)t 0*0*11 (p««)« 

0«079 (green gran)* 0.07*> (red graai) and 0,0^ on toy bean fbr 

-£• aagulatus were reported by Olrlab gt a^. (1<f74), Thay furthtr 

otaerfcd toat tbougt^aoy beant Bengal graa and paaa vera preferred 

for ovlposltlon to otner puX£e •ead&f hovevtrt tbt developvent of 

£* ?y»culaf:ufe vaa not better in tbeae seeds* 



MATERIALS AND METHODS 
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HAimiih Am MEtUODS 

ifiiEnr! 

bMipl«a of dlff«r«nt piil«« B—Aa nmml^t red grM (CaJaaug 

ff^iffi Lint')* blaek graa ty^gim auiteo ( L ) Hepp«r« (phMeoluf fmn̂ ft 

Wwa.)] , green gran f l . r f i i i i l i a*> wUcteH (]^. auretti roxb.fl, 

co%» pea Cx* »MMa,9W t̂lt U . ) Vfalp. mu ap grlMTl9i ^^-^ • « • 

BSiUfiS* (XliBf nwf^-^^ £>*vl-9 f ttorae gra« [X* MSMIMAX* (̂ «> 

Vialp* tiiifc. ap Bngyiculat>> (Pollc^oa blflortta X.iiin»)J » Sengal grm 

(£ISS£ Jttl£il&Sa Uan. ) , field bean (Jrf̂ ^Xtl? JH^SL ^•4i>t«»)» « d 

aar bean (Glycine | K Marr.) vert eollaeted rrom «be dlatrleta of 

Bangalore* Bellaryt Bldar* Culkaagalur* Chltradurga* Gulbarg** 

Eaaaan* K^ar« Kaî ljrat Raiohur and TUailiur* Tae aaaplea oolleeted 

ttm tbe tbreaalzig /ardCaVtbe atanding erop(a) Hearing harveat aa 

veil aa fra« atoraa vera appropriateljr labelled* Zaaediataljr after 

reaeiiini tba tiaadquarlera» tuindred aeeda \mf collected at raiidov 

froa aMb oX tba aaaplea and kept in apeclnen tubea (6* x 1"). Tba 

aoutba of tbe viala vera properly stoppered vitb cotton vads* Ttaa 

mMber of adulta aaerging vaa recorded every day t i l l the aaergenea 

ecapietely oaaaed* Ttaa percentage of tba infeatad aaada ttaat vaa 

carried froa tba field to tba atoraa tbrougb barreat vaa vorked out* 

Tbe speciea of fcrucbida infeatlng pulse Bntt$L» and tba extent of 

infeatation by eacb species vwre oatabliabed* 

The aaaaonal incidence of tbe brucfaid apeciea naaely 
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Cftllo»obruebu» chlnenajg (Uima«u«), and £• tft̂ 9»rof%t (LiaM«tt«) 

on red graa w«r« atudied. Ttw adult bruehids v«re eoll«eted bj 

•vt«plni vlth laand net every veek during ^pteaber 19*76 to July 19*^* 

Tbe nunber of iveeplnge ooneleted of three eeta of aveeplngs in three 

locationst each aat eoiprlalng 20 aveepln&a (total of 60 a^eplnga) 

per plot of 10* X 10* • i^aiber of brucblda per 20 aweepinga of one 

aet vaa recorded. 

For tbc aaaaonal incidence atudiea on atandii^ crop of red 

graa %Mch %iaa in Hovering atage during Septeobar 1976 to Jamarjr 

1977 were oade uae of. Infloreacence vere obtained during the 

reaalnli^ period of February 1977 to July 1977 by groving a ahort 

duration» photoinaenaitiYe variety (Prabhat) of red groa at Monthly 

intervale* 

iitoclc culture of ^ cMnenaia raiaed froa a aiagla pair on 

red graa aeeda vaa aaintained throughout the atudy in plaatie 4art 

covered with aualin cloth held in place hy a rubber band. 

the l i f e hlatoxy waa atudied for aiz generations under ln^ora* 

torj conditiona on six hoata n&«ely» red graa (variety ii^)t greaa grai 

(local)• cov pea ( local) , black graa (KH )̂» »oy bean (Hardee) and 

field bean (Hebbal Jsvar̂ ;*̂ ) during the period January to June 1977. 

Bed gran vaa used aa the aaia hO£t froa February to June 1977 %ihila 

aeeda of other pulaa eropa '•»'T9 used for atudying the l i f e cycle for 

one generation only. Green grai and con pea vara uaed aa hoata in 

ttM firat generatioru iaubaeouentlyt red graa uaa uaed cwiaiateatly 
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•« tiotta for the resftiniag period of sttidyt wltb \ilB.ek gran 

(•eeond «̂ d ti!ilr& gtner»tlon)t n«Xd btaa (fourth gen«ratioii)t coy 

bean (fifth generation) •« additional bostf and red graa only for 

the ilxtb genaration. The atudy OB each host vaa replicated four 

tinaa. 

(^e pair of navly esaerged £• ffalnett4iia vaa released into 

each of the four aaiall petridlshea (2* x l**)* l̂ er̂ ^ di^ ^0 999AB 

veTQ enoloaed in eaeh of the four patridish for egg laying* Bfery 

aoraiag the laiaber of egg a laid oa 9—A9 %iare recorded end aueh 

aaada vlth igga ware raaoved and leapt aeparately in sisall glaaa 

viala 1* z 6*« Uealtbgr* aound aeeda* tf of egga aouil in mmbera 

to thoaa were put baek into the petridishea so aa to ^saintiia tha 

nuvbar of aaeda at 40* The faauadityt incubation period* larval* 

pupal period v«re reccsrded* ?or the detemination of the nuafcer 

of larval iniitarfi and their duratlont pre* tmi pupal period in red 

grtfli ae^da the foUovini^ aetaod vaa adopted 1 a^HiM with egga laid 

en Jiaae da;p ware taken. Only one egg va« alXe^d to reaiain on each 

aeed* At the tine of experiaent» there uere totally 91 egga in the 

firat generation (March 1$77)t 129 in the aecond generation (Jlpril 

i*/ff} ? ^ 'fO> in the third generation (July 1977)» Of theae aeeda 

only auch â êda wharein egg vaa obaerved to hatch and the reaultlag 

grub bore into the aeed euecaaafully on the aa«a day nere pooled aM 

uaed for further atudiea* BajCh day thiee seeds ware diaa#cted care­

fully and the atage or instar of the larva present inside the aeed 

vaa fixed based on the nunbt̂ r of castings of head capsules praaent* 
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Tbe process vaa continued t i l l dlMwctlon shoved otCLj pupal stsgss* 

Later energence of adults \mr9 ofes«rv«d fro« ttat ssait stoek sad 

pupal period was detertBlned* 

6ef«iral otbar aethods vara triad* In vain to establish tbe 

msiber of Instars and tnelr duratl<»ii. Tti^y varet (1) releasing 

different Instars of tbe grub la flour of red graa seedy (11) cutting 

the red graa seed Into tvo halves» asking a snail seoop» releasing 

the grub In the grove and tying the tvo halves together* and 

(111) seeds So scooped after releasing the grub i«ere glued to the 

bottoa of petrldlsh so that the activity of the larvae could be 

observed. 

The feeding behaviour of adult* sating and duration of «ating* 

pre*ovlposltlon period* ovipositIon behaviour* fecundity vere deter-

•Ined* 

Tbe field bldogy of £. chlncnsls was studied on potted red 

graa plants ir glass house. The Inflorescence vlth green to nsture 

pods vere caged ^ using cylindrical plastic tubes of >" dlaaeter. 

The open end at the bottoa was stoppered vdth synthetic pith such 

that It held the Inflorescence In position as veil as prevented the 

adult froa <acaplng. The upper open end vas covered vlth thin 

auslln cloth (Flg.1) for aeration. A pair of nevly emerged 

£* fhlnensls was enclosed In each cage. Insects vere renoved tha 

next dsy and the nuaber of eggs laid vas recorded. Tncubatloa period 

and total larval-pupal davelopaental period as well as the fecundity 

of adult feasle under field conditions ymre deteralnedt 



Fig«1 C)rliiidrlc«l plastic tubes used to em grata to 
sature pod* under gXm»» bdute conditlona 

Fl£*2« Qotb ea#«« wltii poljrtbans nindove used for 
•ncloaiag £• etiininiii on rad crM planta 

Fig*2b Cloaa*up of the eXoth eage aa ihoiB in 2a 



Fl£«2« 

Flg . l 

' . 1 1 . . • ' ' R ^ • ' * - - ^ - ' " •-•'^^ ' . . * • ; . • tej .; 

Flfi.2b 



2f; 

aimllmtly, in r»d grm fl«lda eloth e«g«« ftlth poljrthen* 

vindovtt fitted on to a trmn aade out ot Q*I* vire \mf u««d to 

•neloa* tho r«d grMi pXanta (Fig«2«» 2b)* Into oaeh oag« • knowi 

ia»b«r of nt^y eaerged p«lr« of £* fhloonali vera introducad for 

tba purpoaa of agg lajistg* Hezt dajr tbe adult a y/mrt reaotad and 

tb» nuaber of eggc laid on dlffarant atagea of tha poda vaa reeordad. 

Individual pods vara niabarad* Qbaervation« on the hateUlng and 

boring into the poda of radgraa >mf sada* 

^m»n eoaplatalj d27 (naaring iMrfa»t)>t&8 plant a v9r9 

raaotad* Uttar the poda vara eollaetad and sballad individually* 

tba aaada v^rn gluad on to the papar atrip in tha aaaa ordar aa 

tbay itfara found inaida the pod* fi[k9»% vrt eneloaad in amall round 

plaatic boxaa of (2* z 2*) (Fig*>)* Tha otaartations on tha •wr-

ganoa and nuabar of adulta eaargi^g mr* aiao aada regularly* fiaaad 

on the above data the incubation period and total developmental 

period am aex ratio ittF% deteminad* 

btudlea OH Ccrgpfil-̂ tlYf ?f1^l9mfn^ of Je- yt̂ ^̂ ff̂ ĵ l̂y .g^ 
^^aeulatua 

J>i9r Old foiaiaa and aalea vere enoloaed with aeeda of Bengal 

graa (var*Annigeri)t blaok eras (var«KB«)» aov pea (var. loeal)* 

field bean (var* local)* field bean (var* ilebbal Avare*>)« horae 

graa (var* local)t red graa (var* S )̂ and aoybbaan (var* Bardee) 

for the purpoae of egg laying in aaall petrldiah* only one egg on 

each aeed %iiaa retained* fhe developaent of £• chinenaia and 

£• aaculataa naa atudiad and coapared in eeeh of tha above eight 

pulae aeeda* 



fig*^ j^eda glMd on to paper strip and tneXoaed iB muXX 
round plaatle bcac for eaerg«no« of adult £• efalnan&la 

Flg«4i Davlea used to atudy tbe effect of light on 
Of 1 position trend of ^. (yhlnensia 

Flg«4b De?ise used to atudy tba effaet of ligbt oa 
ovipoaitloa trend of £» cfalnanfia 



0% ̂ ? ^'l4.3 

J^ 3 
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The objeet of tiki* ttxporl»«nt VM to find out vkittter light 

had MQr posltlvo or »«g*tivo influonec en ogg deposition* For tbls 

60 r«d gra« Mtd« i#ere tatcwn In tiiroe ••p«rat« group* of ?0 s««da 

•Mil* £aeli group of 20 toeda vtro ftrrftagtd in 3 to 4 aXtoriuito 

roM and glued to a eoMi(»i claek paper strip idtn spaea In betvaen. 

Three typea of lighting (nasalyt dlreetly abote the M—A9 and 

lighting the sldaa of the aaeda) \mm alloved on the seeds hy appro* 

prlAteljr blackening the bottoa and side surfaeoa of petrldish and 

plaoing the latter Inierselr over respeetive groups* The extrese 

tvo groups of seeds vere eotered with petrldishts the bottoa of 

which was eoipletelT blackened vith a black paper. Furthert three 

quarter of th« side was darkened with one Quarter rsMalniiig open 

through which the light could enter (flg«4a)« The dishes were 

placed ittveraelr over the seeds* The open sides of the dishes 

wert kept opposed facing the light source* The niddle group of 20 

seeds was Inversely covered with petrldish whose sides were only 

CQipletely blackened and the bottom kept open for the entry of light* 

A >-irhlt httlb constituted the light source* This wat. placed over the 

•iddlc petrldlah (rig*4b}. A pair of £• chinensis each were releaaed 

on to the tbree groups of seeds and the entire lot was kept enclosed 

In a wooden boxt wiriose Inside surface was alao darkened* It was 

under ob«ervatlon for a duration of six hours* at the end of which 

the niHber of eggs laid on the shaded and lighted surface of the 
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«eed« vat recorded* The experSaent Mif repeated three tlaet* 

AnotHer exptrlatnt « • also eoi^uoted In total darlcoaas (vltli the 

liglit aouree reaoted). TiM wnber of egga laid vaa recorded* 

Influenee of tiuenttra^re and rela U i f tiiwf44^<y 9" ^¥^^%n 
^V>imV^m'tM' I krT71CTM«flgl̂ f;TTm f*,«an««.. 

Three biological parens tera nafsely^ percentage of batch lag 

apeed of developaent and aex ratio of 2 , chinen^ls under the Infloence 

of four tesperature levela of lOg 20, >0 aal 40* Ĉ  each of the* at 

relative kuaiditjr of 3̂ f ^̂  ai^ ^ por cent ymv atudied* Temperature 

cabiaeta vera uaed to aaintain the daaired tweparature levela. fiatu* 

ratad aolutioaa of aalta naaely* aa^aeaiua chloride* glucoae and 

aniqrdroua anaoalua aulphate were uaed ia daaieeatora (6« diaaeter) 

to obtain >0» 55 aad iO X>^T cent (̂ 1 per cent) relative liHiditr 

raapectiveljr (wiaaton and Satea* I960) under a l l teaperature lavela* 

Tile aaeda with one egg e&dil laid on the aaae dtgr per treataeat 

vere taicea in petridiah (2" x 1*) and kept in daaieeatora* The 

experiaent va« replicated tuiee* Per cent batchiai* total develop* 

aeatal period of aale and female* ar^ a«E ratio vera recorded* 

Aaother experiaent to atudy the eff«et of teaperature at 10*C and 

40*C on tbi larva of g* chinenela waa eoaduetad coneurrantlj* ^ed 

containing hatched larvm froa the aaterial uaed for the other experi* 

sent were a^bjeetad to above twperature levela* At the end of the 

experiaent the aeeda were apllt open and condition of the larva waa 

noted* 

£• ohiaeneia waa reared at coaataat teaperaturea of 30 and f^C 
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«Rd at constant relative huaiiity of 75 per cent and their total 

deveXopaental pariod \iaa raeordod* \3sliig the above dat» tho teapa* 

ratura threshold of dsvelopaant of g» ehlnanali vaa deteralned aa 

per the aethod deaerlbed by Atval and Saina (19'7^)« The valtM of 

theraal constant vaa eoaputed thus the total davelopoantal period 

^' JK* <yhinen«la at asbient teaperature and 7*̂  per cent relative 

huaidlt)' «•» studied during the period 7th July to 5th August 19^7« 

the prevailing teaperatur& during the period of 4»tud7 \m» recorded* 

Froa this* effeotlva teaparatura for each day of developoant i«as 

eoaputed and their sumatlon (product of effective tevparatures) gavs 

the theraal constant* 

A prellfliln&ry l ife-table of £* ehlnensls on red gran vas 

studied during the period Hay/June/July 1977, As la the caaa of 

field biology studla«» a nuabar of neidy aaerged pairs of 

£* •falr.snsls vere anelosed for the purpose of egg laying on red 

£rasi plants la reproductive phase by using cloth cages (described 

earlier)* lf«ct day the beetles were reaoved and the nuabar of 

egga laid on different ateges of the pod were recorded* The repro* 

dttotive parts of red graa ware categorised into eight groups naaelyt 

flovar buds (upto 5.25th day)î  novers (froa 5*?5th day to €.?^th day 

with a aean duration of one day)f vefy tender poda (froa 6*?5th day 

to 15.25th day with a aean duration of 9*00 days» the seed not well 

developed Inside)t tender pods (fron 15*25th to ?0«?«;th day with a 

aean duration of 5 dsys* seeds developed Inside )• greea pod (froa 

file:///3sliig


20«25tb di^ to 2€^T^\!k A«r with a a«an duration of 6**=i dagrst tbo 

pod» being daaric gretn «nd tha pod coat appra««ed to tht aeed vltbiB)t 

matura graen pod (fron 26.75t)i day to :̂ ^*? t̂h iay ^th a naan dura­

tion of 9.*̂  dayat ttN pod coat ahialng light green in colour and 

appraaaed to the aaad inalde)t r^llov podc (frost ^^»2'>th dey to 

42.7^th l«y» with a nean duration of 7.5 daorft» tha pod coat yellov 

•hining and appraaaed to aoed in»ide)» and dr}' pods (froa 42.75th to 

61 •75th dij vith a «eaa duration of i9 d«}ra, the pod coat being 

oodpletely dry* vith gap batmen pod ooat and the seed inside). Tha 

iniividual podt vere nuMtered* Obeervationa on hatching and boring 

into the pod of red graa* tha nuabar of flrct in«tar larvae that bored 

into the pod eoat but could not raaeh the seedt date of aaergenea of 

adult asd nuabar of eaarging adulta vara aada* when no further adult 

eaergance waa aeent the aaeds vera carefully diaaaoted Ihr recording 

the iHHiber of dead larvaet pupaa and adulta inaida the seed. The 

eoluan haadin^a propoaed by ^rrin and Miller (19M) and Hareourt 

(1^6^) were used in tha preparation of life-tabla* 

s • age interval» egg« grubt pupa and adult* 

Iz m nuabar alive at the beginning of the sta^e coted in tha 

*x* eoluan« 

- dx • uisber dying vithln tha age interval aeationed ia tha 

*x' eOluan* 

dzf • aortality faetor reaponaible for 'dx'« 

100(|x • percentage of aortality* 

tt » aurvival rate within the ataga atatad in *x* coluan* 
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Tb0 eontrlbutlOB of sueetftsive ctevelopaentol atagct to the 

overall pepuXatloo tr«nd and the k«y ftetor* influenelng tb« build 

up of tbe bruebld population v«re d«t«z«lntd hy following th« 

9«tbod of Varley aad Or^MeU (1S€>t 1S65)« 

XffttBit ^f4i 9f.giffifgt fgi^r.p'og TFigt^fffjpr m^ir 

Tte studio* on ttw rel«tivo •useortibilltjr of vorlotjoa of 

different pulM crops nanely* rod groa (17)t c;re«n grws (12)$ black 

graa (S)* oov poa (10) aM so/ bean (4) waro carried out during the 

•OBtha of j^ril to July 1977, ftat sanples eom»lst«d of ^0 g of 

seeds froa each variety under each crop taken 1A vax coated lee ereaa 

cups* These uncovered cup« were kept in specially aaie cupboard vith 

wire flMsh doors (Flg.^at 5b and 5e) to prevent rodents fron entering 

and causing daaage* The experlaent was replicated thriea* 

The nuaber of varieties of seeds and nuater of erops renalned 

the same as in the earlier exparisent except in case of green grant 

cow pea and soy bean whire the lUMber of varieties was reduced by 

2t 1 ftnd 1 respectively because of non-availability* Red gran had 

one nora variety sdded to the earlier lot* 7t was ensured that the 

seeds that were selected for testing were firee fron infestation* 

Three pairs of nei4y energed £• chinensif were enclosed par cup* 

the nouth of which was covered with auttlin cloth (Fig*6)* 



Flg.*5« Testing for the relatlTe »u»eoptlblllty of dlff«r«iit 
pulse fieeds contained In paper cups to brucbid attMA; 
(alXoved for natural Snfastatlon) 

Fig*^ Testing for the relatlva aoaeeptlMllty of diffareiit 
pulse &ee4a eontalned in paper cups to bruehld attMk 
I allowed for natural Infettatiw) 

Fig*5e Cloae*up of 9a» ^ 
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Flg«6 i^svnXng of different puXt« crop tftrietle* for 
•uiceptlblllty to ttat sttaek of C« ealnensls 
beetles under •rtlflelaX InfettaflOB 
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Obfcrf«tion« oa tbe following flv» parMieter* ( l ) atinber 

of 9iga l«ld» (11) pereentage of iBfeatatioa bat«d tm the maber 

of •««d« sho%dng etBorgenct isdott ( i l l ) ptr cent velgbt lost In 

Beedit (Iv) ntiabar of d««d adulta* aai (v) per cant aeed amoving 

bruehld paraaltlaatlon baaed on paraaite eaargenee twle yier* sada^ 



EXPERIMENTAL RESULTS 
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OiiPTEIi I? 

DCPI3HlMEIfTAL RBî LTS 

Bemilta of the inteatlgatlont on tte brueliiA founnf fielA 

lafettationt •6««onal Ineldeaee of ptilM b««tl«« in Kftmatiycftt as 

Mix m» on tbe tiolOijt •eology and relative •uMtptlbilitsr of Med* 

of 52 varieties of five pulae eroptt carried out during tba period 

i»epte«ber 1S76 throui^ ^ptenber 1ST? are presented in the foUewiiig 

pages* 

^gm^ liPffa 7nf?ffUM miff 9r9V§ ^^ 1%f>r PlffW&MU9B 
'Cniif^iiTir! 

Ttw data pertaining to the tttrvtgr tor brtiobid ineidenee in 

10 diatrieta of the j»tate (six in southern region and four i s 

northern region) are furnished in Tehle I and II* fh& survey 

brought to light the exiatenee of five species of bniohid noselyt 

'?H-!̂ 9ff9l?fMylWiff gM» !̂tf̂ ff (Unnaeus), £. n̂f̂ f̂Pffff!̂  (Linnaeus), 

£* g»sculatua (labrieius)t £* analis (Fabrieius)» and an unidentified 

apeaiea* These uere found associated vith the fallo%dng seven pulse 

cropsf red grea ( tjyptff £fil|^ Linn*), green grm l i i i i a £ M M i ih) 

Wiloselc (Pheseolus M£SM <̂»>>« S* eon peafx* umiuieulata (L*) Walp* 

^^* 'P* Qrl l«4mt (^•> v»^* ^ e i n ' w (I* J lMSi i l himu% horse 

graa {£. uy^i^l^tttfti U*) v.ialp. aib* sp* yiiKW <̂?¥Aŷ f ^MiSMg 

iimSSM WBB»)1 • " « 1 * bean (Jeafeidjll JiLsjI Medikus), blsck grea 

[I* »»^o (L*) Ueppitrt (£• i g s ^ Linn.)] and sogr bean (^^ciiy ggj^ 

Nerr*) under cultivation in ten districts of the tftate surveyed* 

Of the five species of bruchidt £* chinensie was widely 
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diatributod in nine dlctrleta* It «•« ttm dMlnant «p«el«« in 

tbat i t occurred in fiv« out or «ev«nerops» w îon Included green 

graa (69*42 pex cent or aean nuaber of ««MpXee infeeted)* red gria 

C>4*11 p^T oent)» field ke«n (11.11 per oent), co%i pee (6.2? per 

eent) &nd horfte grMi (5»~5 per eent) froa nine dietriete oi' the 

i»tftte Mirteyed* 

£• tiieobroaee oeeupied tne next position in tbe f i^d infee* 

tetien« It wee obs«rfed to oeour only on one erop - red grea 

(17*64 per cent) out of eeven crop* atudied frov four diatrieta* 

The edult beetlea vere alao collected in field vaweepinga on red 

graa infloreacenee la the dlatrlota of Bangelere* B^iehurt TUakur 

And FCelar* 

£* »&cul«t̂ f̂ wea the third» and umB recorded trom cov pea 

(12.5 per cent) and field bean (11.11 per cent). 

An unidentified bruohid vaa the fourth â paoiea encountered in 

the field. Tbe adult beetlea vere collected In band net aveepinga 

over ground nut (A^nehls faypogaea) (i^ichur) and red grai (hniebur 

and (lalbarga). Incidence vaa aore on ground nut than on red graa. 

£• •"•lia - ^one of the field aasplea collected f^oa tiie 

atanding cropa aa well aa froa threahlng yardu vere infeated by 

JS* Kl^l i* ^ i ^ ^^ aaaplea fron stored green grea aeed ahoved 

infeatation by C. analla. 

Field infeatation of bruchid (Table I) vaa saxlaun on green 
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grtm (1*26 p«r cent) followed by roA graa (0,90 p«r eest)» flold 

b«an (0.>p ptr eent)f eov pea (0.19 per e«nt) and horaa grai (0*05 

par Otint)* Oa iDXaek graa and scqr bean Infaatatlon waa nil (aaro 

par eant)* Tba dlstrlet»vlM data partaining to pareentaga of 

aaaplaa lAfaatad by diffarant bruehid spaelea ara ahovn in Tabla 17* 

Tba data on tbe pareaataga of aaaplaa of aaven eropa Infaatad by 

bruohids showed tbat graen gran aaaplaa earried naziaiw InfaatatlOB 

<68»42 per eant)» followd by red graa (4$.41 par eant)» fiald baan 

(22*22 p«r eant)* cov paa (19*75 par eact) and horaa graa (5«55 par 

eent)» tli^k gran and aoy bean aaaples recordad no brucbld Infaata­

tlon* 

In aaaa of graan grant ttia Infaatatlon vaa oaused only by 

£• S^lBSHiU* £• ff'alnfnftf (^4*11 par oant) and C. theobroaaa 

(17*64 par eant) ttiared tbe InfefttatlaEi In ease of rod graa aaaplaa* 

£• ffaintnaly anA C* aaculatua Infaatad aviplas constltutad 11*11 and 

11*11 par eant* rtapaetlvaly la field bean and 6*?^ and 12*50 per eaat> 

raapaetlvely in eov pea* 

Calloaobrucfaus 9hlr.eT\al<f (Llnnaau»)t (Fig*7a» 7b) 

Head aedlya al«ed« brown* posterior and broi^arf frona 

aovered î lta aataet aya bulboua and atronglr aaarginate* Antennae 

dark brovn* 11 aegisentedt deeply pectinate in sale and aerrata In 

female* 

FronotoB aub-conleal* dark broim •pottm^B l ight brovn aataet 



Flg.7« C. ctiiner^is (adult f«B»l«) 

Flfi.Tb £• eninensla (ttdtat aalo) 

Fli .8 £. IfifilliiiJift (-Ault t%mmlM) 



Flg.7« 

Flg*8 

• ^ 

Fig.7b / 



3M 

two ««Ai«n prcwinant eal lMit le* at the posterior r«fil(m covered 

vitb v t̂iite ••tae* 

JsieuteXltw Muaret with v^.lte 8«t««* £l7tr« elong«te» quadran* 

gular rxHinded at apical 9argln» langth twice the breadtht with reddlah 

fcrowR baeicgroucd Intercepted by blacH: epaee* Anterior half coferad 

with reddlah yellow aaate* poaterior portion idtb black aetaa» in 

between la a tranaverae bond of whiter aetact atrlae lOf pair of 

tuberelea at the base of >rd and 4th etriao In aale. Lege light to 

dark brownt hind faaora bicarlnate on Interior aargint each carina 

with an apical apina* outer apine large ani blunt Inner aplne narrow 

and pointed* Uiiid tibia produced into long pointed apiiQr projection 

at Ita apical end oa the internal «arglnf a email epiae at the apical 

enter end* between theae two are two tlngr splnea on either aide* 

FygldiiKBt In fenale oblique bro%m with a median row of % l̂te tetae. 

Dull %ihlte and vertical In sale* 

iti&t " aoal l i 

Male - Length ^.i2 to >*40 99 (aean of ]!•>€ mm) 

Breadth 1.W to 1»S? <iB (aean of 1*90 aa) 

Fea«de - Length 5*44 to 3*^2 aa (aean of 3»4^ aa) 

Fjreadth 1.96 to 2*14 ao (aean of ?*10 mm) 

WA9^o\r^^^% af9tfifettf^ (Fabrlclua)i (?lg.«») 

Head big lilaek covered with %[̂ ite aetae* denae on froaa* 

^111% eaarginatttt antennae 11 aegaeated* mmttmt^t longer In aale 

and ahorter in feaale* 



40 

PronotuM •ut9*eo&ie«l» blaek vlth gQld«n coloured Mtae 

v^eH i«t dsater towtrd* posterior sedittn ealloaites* 

jjsutellun quadrangulart poMo««lng vhite ••t««« i ^ t m elon* 

g«te» lORgf̂ r then breadth* grouaA colour fclaekt dark brova to liilta 

•etae arrax̂ iged In a aaadeirelt «neirellng tfaa black araa on taeh 

alytra saan proslntntly la faoala* faint in male vhoaa elytra it 

teataeaou& vitb gold colourttd aatae* 4>t:rla« lOt laga dark brow 

vlth hind laga blade* Hind faaur bicarinata belov* Inner carina 

poaaeaa a narrow pointed tootbt vlille the outer carina beara a blunt 

tooth* tibia at Ita Inner apical and aplna like, outer apical ant 

blunt* Pygldltm light bro%m (teataaaoua In aala) becoalng dark at 

i ta poaterlor lateral aargln beai a vhlte aetae» oblloua In feaala 

and vertioal In sale* 

Bt»9 * large I 

Male - Length 3 0 ? to >*40 m (aean of >*36 m) 

Breadth 1*9t to 1*92 • • (a&an of 1*90 am) 

Feoiala * Length >*44 to >*52 m (veaa of 3,4% mm) 

Breadth 1*96 to 2*14 an (aiean of ?.10 wm) 

gf^|Of<»r¥C^ff ftasiU (Fabrlclu«)t (Flg*9) 

Head saallt dark brown* vhlte aetae on frona* J^ea eaarglnata 

aapareted bjr median longitudinal ridge* Antennae 11 segnanted* teata' 

eeoua and aub*aerrate* 

Pronotua aub<»conloal» dark brovn vlth apaurce atiort gold coloured 



Flg.9 £. SMUi C«liat) 

^U*io £• t^ff1?y9iig («4ttit) 

î lg«11 Unldentlfltd brucrild (ftdult) 



Wi y^r ?1«.9 

Flg.10 

F lg . l l 
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••taet posterior aargin vlth a pair of afldlan calXo«it<is p o t s t s f 

log d«n«e white Mtae* 

Seutellua quadrangulftr vith dense % Ŝte setaet light brovn* 

Elytra vflth blaek spot separated by a band of vhlte setae* about 

tidce longer than breadth* striae 10 with atrlat 4 and *? belssg 

short* HIM legs dai^ browit the rest testaeeous* temtr bicarlnatst 

eaeh with sub*aplcel ipines, inner spine short and polntedf outer 

spine longer azKl blunt* Tibia flattenedt inner apical and drawn 

into a proBlnant proeesst outer apical end vlth a short «pine« in 

betveen the tvo are present two short apines <»i either side* PygldiiMt 

blaekt oblique with nedian band of white setae* light brown and 

vertical in feoale* 

i»i«e - Mediuflii 

Male - Length >.ei to 3t42 M (lean of 3«1^ mm) 

Breadth 1*'>0 to l.'Wt as (fsean of 1.64 mn) 

Pe«ale - Length >.>2 to >.62 m (awan of 3.S4 wi) 

Breadth 1*^ to 1*9i vo (vean of 1*94 a») 

Callosobruehus tft^olrpafft (Linaaeae)! (fig.10) 

Head eediun* brovn» iiub*conical» vo»99»aing gOld coloured setae* 

Longitudinal ridge between two eyes* eyes large eaarginate eovering 

•ost of the head region* ilntennae testaeeous* 11 segnentedt thick 

long and aerrate In »aie | ahort* narrow and sub"serrate in fenale* 

?ronotue sut-coniealt hroim eolcmred with golden setae* 

Posterior sargin possessing a pair of aedian callosites with dense 
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i;cut€lluBi quadrttngiiXftrt longer tban bre&dth bears Mkitttt 

«tta«« tiytra brown vith bl»ci( er4 ^i^ite pctohesf striae 10 -iiith « 

tubercle et base of > and 4 striae* Leg browr teataoaou8« hini 

fisaur blcarlnate dlataXljr, inner carina apicalljr posaatfiicg narrow 

pointed toathf outer carina vith aaort bluat procaaa* Iliod tibia 

AraMi into a a^all process internally at i t s apex* 

p̂ rgidluffi brovn ualforsl/ eofered vitb dense golden eolourad 

setae* oblique la female and vertical in aalea* 

biae * aediiai 

Male - Length ?.76 to 5«00 vm (wean of ?,90 ara) 

Breadth 1»64 to 1»7€ itai (wean of 1,71 iw^ 

Female - Length >«25 to 3«44 «« (seen of 3,2*< "ssi) 

Breedth t»72 to 1«§7 m (eean of 1«%«5 ^sm) 

i£M£M£ VP* <yn^AeTit4f|f4 ffPf<?^^ff)» (Fig.11) 

Eead bigt black 0>ons cax*inate vitb liiite aetae| eyea evar* 

ginate* Aatenziae 11 aegsented* aerrate* firat five a&jpBenta yeUovlah* 

segment 6 to 11 black. Pronotus* sub-conlcalt black stparaely covered 

with dull white £etae. Postf»rlor margin vdth two aedlan calloaltaa* 

ftcutcllua quadrangular poascsa %iiitc setae* i:̂ l3rtra twice 

longer than breadth* black with dense saall dull white setae* poate* 

rior an& rounded* atrlae 10* striae 4* 5 and 6 shorter* 

Plrat and aeeond pair of lega brown* hind legs black with 

white aetae* hind fe«ur sl lfhtly bicarinate dlatally* tibia flattened 

http://Fig.11
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produced into ftpical Inntr upim* fygidiuv* otXl(|iie» blaek 

eof«r«d vith vhlte »«tar̂ * ^ne * 
» 

&i*t - fer̂ r s^isallt LoQgtH * 1*49 to 1*90 mm (aeaa of 1*65 am)* 

Breadth - 0.99 to 1.00 gra (stan of 0.S4 am) 

The bruebids oncountored OB pulse crop* in Karnetalia can 

be dlatlnguiabed hy uiing the IblloidB^ keyi 

1* Uind feonar without a tooth on Ita outer #ida* Oeaeral 

colour black vlth whltith pubtaeenee* aiall (length 

1«4*l to 1.90 wm; breadth O.Si to 1.00 BUB) 

«• • • • • •» . . . • • • •»•••• Bnictme sp. 

• Kind femr vith a proninent tooth on ita mter side. 

Qenex'al colour variablCt large beetle a . • • • • • • . . . .2 

2. %le« with a tubercle on elytra at the base of 3rd end 

4th atriae > 

*falee without tuberolea on the ^ t r a • • • • . . • • • . • • • • • • • 4 

>• Antennae atrongljr diaorphic in »9X9»» j^rrato in fenale 

and pectinate in aale. ^ea atrongly bulging 

• • • . . . • . . . . . • •#•• Callosofcruchua ehiaaaaia 

ijnt&nnae serrate in aalec &TA fiub*serrate in fesiale. i^ea 

aoderatel^^ bulging. Ground colour of body pale yellow* 

black apota on elytra indietinetly aeparated froa dull 

white aetae around then. F>'gidiu« with unicolourous 

sataa* 
• £• t̂ ?9byoatf̂  
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4* A l«ri« 80ut« tooth on inner carina of ftntrti. adga of 

lilnd feaur f>r«aent« Colouraticm atrongljr »«xuaX2jr 

dlsorphie* Lateral tlaeii «pot« on el / tra bouaiad by 

vbita aetati intamaXly} antariorly and poatariorljr. 

Wbita *ata« togetii^r foraing in feaala *C* ahaped araaa 

on eaen al^tra« Py^idlal aadian wliite aetae {iraaeat 

only in femala •• • • • • • • • • • • • • • • • £ • aaculataa 

Tooth An imar carina of ventral edge of hind femir 

either anall or abaent* Male and feaales aore or le^a 

aiailar lateral black apotfi on each ol/trori aeparated 

bf a band of vhite aetae* Pygidial aedian band 9€ lAiita 

aetae preaent in both aezea* ••«••••£• ^nalit 

Seaaonal Ineidencf 

tlM atud/ %fhich vaa confined to tvo apaciea of bruohida 

naaely £• chinensla and C. thacferoaae. on red graa v«a ccndiwtad 

at the Main Aeaeareh station im&)t Hebbal during the aaln 

cropping aaaaon of ^pteaber 1976 to Iwrnnf ISTf and froa February 

to July 1977. 

The data pertaining to the aeaaonal incidence atudies are 

furniched in fable III* Throughout the period of study» £• theobroî ife 

had hi^nar field ineideree over C. chinen»ii. The Xoweet ineidaaea 

of £• thaobroaae (0*i>) vaa obeerved during the aonth of June 1S77 

aoi that of £• ehinengje (0.00) in ttaa aonth of Septaiber 1S7€* The 

hicfaaat incidence of Jg. theobr^aae ($.00) and Jj. chine nfely (9.00) 

aaa recorded during January 1S77. 
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»G«n coaiblMd Incldance of £. n^ii^i^^f^ Mid ^. ff|^apf,nf|,| 

imB ot6«nr&d to tt low (1«<>0) durl% feotfei inipteaber 1S7IS mA iipril 

Î TT* The coablned brucbld li^cidence wr4eb «fu» low during iiepttiiber 

1Ŝ 76 (I.^C) vTiieh incidentally %«• ttie p«iiod ol coascne^Lnt of 

flowering of the euin erop rD»e during Oetober 1̂ 76 (7*^) %dtti « 

aligbt ftett»aelt during KOf««b«i IS*^ (7*00) follot«d by further 

increase during December 1$7$ (lî t'̂ O) with tbe peek incidence ia the 

voBth of January 1S77 (17«oe) wMch y incidentally the period of 

hanreat* A aiailar trend was otaenred in respect of g. tiieobyoieae 

during the above period. Hoveveri £• eh^nec&ife deviated ttom the 

above trend in that the inereaalng iiieidei»e waa gradual without 

aay aetback ttom l«pteaber 1971 to January 1S77* 

fhe ineidenoe during the r^aining period firaa February to 

July 1S77i ilttctuated recording two aanai peaka in March 1977 (3*17) 

and July 1977 (5*02) i& the eaae or coabined bruchid incidence* 

However* a deoroaaing incidence of £« theobroaae waa aeen during 

februaxy 1977 to June 1977 (1*17 to 0»^) witn a eudden riae during 

July 1977 (^•90) while ^ ch^eitoia exhibited a trend aiailar to that 

of eoesbined incidence with two a«aller peakii during March and June 

1977 (iî .OO azid 2»92 reapectively)* 

i^udles revealed that the occurrence oC £• ehinena^a and 

£• thetobroaee ^̂ as negatively Correlated to iim teafwrature ('0»€72 

ai^ -O.T?4 respectively) indicating that with the rise in tespeziiture 

the ineiderice of both apeeiea of bruchida decreased and vice-verao* 

The correlation between relative huaidity and bruchid incidence waa 

not aignificaitt* 
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Lira dUtoxy of £. ff>lt^^fi4f 

The d«tm OD tbe devalopientsl period of different tt«go« of 

S* ô T>en>>l» In red grma are provided In TiRblo IV. 

Tarn egg wM ovoid» «aooth» dr«im alnoftt to • point at th« 

narrox ond* Isaedlatol/ bofore •ztruttion* ttm egg VM in soul solid 

•tato* After depoiiltioB on the aeedt tbe egg shell adjusted I tse l f 

to tlis curvature of the seed with the result that the egg lost i t s 

eo29rexit7 oa the side vfriich vas in contact vlth the seed surfltea 

and beeaae flat* Tnus tba egg assuaed oval and plano->convex shape* 

Hf'rmBtily laid egg was transparent and covered by a secretion with 

which i t was glued on to the seed surfMfe. The aother beetle aftar 

depositing the egg stared covering the egg for 1 to 2 ainutes t i l l 

the secretion dried and the egg was fastened to the seed* The egg 

had a aean length of 0*^6 aa {0^^? to 0«€0 sn) and a aean breadth of 

0«M aa (0*>0 to 0*>6 aa)* 

The aean incubation period (Table 1'^), (froa the dsgr of egg 

Isgring to coaplete hatching and boring) under laboratory conditions 

ranged f̂ oa 6*€7 days oa red gran during April to 9*17 dsgrs on green 

graa during January 1977. Eggs laid on the same host on different 

dsi's of ovipoftltlon (Table IV) showed very l i t t l e difference in the 

incubation period* aowever» aean incubation period differed aarkedly 

between aggs laid on different crops* Incubation period of eggs laid 

on green graa was 9*17 deys and oa red grsa 6*(7 to 7*'̂ 3 dagra* 
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T«bl« IV. 
PBI3«IWfTJ5X 

111 £ i - £ S p £ d ^ 

( in d«]r«) 

l>«7 of 
OfipOfil- Juuiaz7 1S77 March 1ST7 

Green graa lied g r « 
AprU 1977 
i ed grtti 

nay 1S77 
Bed g r w 

l e t digr «»94 

Sad der 7«78 

5rd d<gr 7.97 

4th daj %*0€ 

5th digr «.71 

<th dejr 9.00 

7th dajr -

Groee aean 9.17 

fteen teace* 
rs^ire ( C) 22.9$ 
NeeB relat ive 
hualdltjr (per 
•ent ) €3.10 

6.C4 

7.0S 

7.04 

7.00 

7.>S 

7,00 

7.02 

27.20 

6.67 

6.77 

6.70 

6.67 

29.56 

69. M 

7.5 2 

7.74 

7.92 

7.7« 

7.60 

7.50 

7.00 

7.5> 

27.99 

79.90 
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IB the fl«ldt thtt Incutation period (Tiibl« ?} r«i|g«d ttom 

6*19 dmys (Hareki 19T?) to 6*4A dagrs (April 1977) on red graa poda< 

Glader glasf house eondltloiui with • <Qe«n t««peratur« of ;$>*07*C 

ftnd relative bunldlty of 71*77 per cestt the seen Ineubatlcm period 

yuM fbund to be 7*95 deye* 

the hatehefcilit^ of eggs leld mi different di^e of oviposit!on 

under laboratory vere found to fluctuate idthout indicating mny defl* 

nite trend (Fig* 12)* The per cant hatching which was observed to b« 

86*67 (green graa) and 90.24 (red graa) for the egg laid on the 

f irst da,> of ovlpo«ltion in January and May 1977 respectively regis* 

tered an increase towards the last dmr of oviposit ion to 100 per cent* 

tiM trend was found reversed during Harch and April 1977 when per 

Cent hatening of egg laid on red grs* registered a deellne fro« 9<̂ *00 

and 97*67 (f irst day of ovipo&ition) to 65*67 and 0*00 ( last day of 

ovipOiiltion) per eentt respectively* 

The contents of the one to two day old egg became granular 

ani opaque except at the broader end* In the three day odd eggs* 

the paristaltic aoveaent of the developing larva wltn i t s ventral 

surface facing the seed was observed* 

The larva eeserged uaing ita curved prothoraclc plate as a 

fttleruB valch helped to obtain grip against the broaier erni of the 

chorion* The scratching erased 1^ the lurothoracic plate was obser* 

ved* It then bored Into the seed thrju^h ^inm egg shell* As ttaa 

batching and boring of larva progresaedt the egg turmd cresa 
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f»bU V 

Jafê  of f̂ifi ^fylm 

PixtlcuXars 
27.nrr 16.5.77 is.4.77 
(Glatf» (Fie ld) (F ie ld) 

5I.5.TT 
(Field) 

Total nu«b«r of •s i» €4 

IHiA» ineubfttion period 
(d«r«) 7*S5 

Mean total 1artel and 
pttpaL period (diors) 5]̂ «59 
Mtm dovelopiantal 
period fros egg to 
adult (days) €1*50 

Aml̂ ar of adiatti 
Halt 

ftmalt 

Mult eaer^anes {p9r 
etnt > ^ 

M«an t««peratttr» (*C) 

295 

6.15 

50.«1 

57.00 

45 

6*4t 

2*1. 5J 

3f.00 

327 

«.41 

2«5.07 

31. •51 

2 

-

3.12 

33.07 

15 

2 

5«9< 

27.87 

1 

-

2»22 

26.70 

54 

18 

22.02 

24.2S 

Haait relative l»i9idity 
(per cent) 71.77 86.22 49.60 S4.42 
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eoloured du« to tbd aeeumulatlcm of trmsB IncMe the ogg shell* 

I Inst^rt Tbt hatehed larva was a thick set grub» pala 

yalloiflah ai^ opaqua with cltar annulatlo&a. TlaM head «iaa brom 

and elaarly vlslbla* The thoracle legs \mrn r«»praa«nted by eonical 

atiimps* It poaaaaaed a pair of pro*thoraele plataa* The antrglng 

larva bored vartleall / into the aaad for a ahort dlatanea and aooa 

aftar the flrat aoult took a turn* l>uratlon of flrat inatar 

(T^la ¥2) uaa 2 to >» 1 to > and t to 4 daya during Maroh» iprll 

and July 1977» raapaetlvely* 'I'm langth %faa 0.4*) to 0«*>̂  m (neaa 

0*5t m) vhila tha braadth m» 0«>1 to 0O3 m (aaaii 0.^2 M ) . 

II Inatart The larva raaaaiblad tha flrat In&tar larva 

axoept fotz t£i«» «lae ar4 abaencNi of prothoraelo plataa. Tha baad 

waa not dlatlnet but rapranonted by the preaence of ^outh purt»* 

The tody uaa stout* curved vl^h tn^ tbor«;le region enlarged than 

the posterior end. The larva changed i t s path of boring fiOn the 

Vertical to horlsontal path to avoid getting deapar Into the aead« 

The duration vaa 2-> days (March 1977), 3-4 ^G^M (April 1977), and 

1-4 digrs (July 1 ?'''')• Tina stage of tha grub vaa detennlned by tha 

presence of the head capsule tandtltched bet^ieen the faecal pcCLlata 

of the preceding and tha present Instars* The length was 0,% to 

C.̂ 4 ne (mean 0.90 tia) while the breadth was 0*^6 to 0.60 m (aeaii 

0.«̂ 7 mh 

III lastart Tha third Instar larva did not differ tsuch froa 

the second Ins tar except for the sisa* It took ? to 4, 2, and ? to 3 
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i>igr of eoa««M«' 
lept find ecBplt- !Hirft<* 
tion froa ttut tlon 

ata«e of tlM3 iB£««t &»%• of ogg Xagring (rang8) 

£cji loylae 
2^uteotion 
Z instar 
IX Itmtmr 
111 inttor 
XV iactor 
Pre<^p« 
Pupa 
Mult 

SEi,llfl.m.., 
Incul^fttlon 
I iRotor 
XZ Inator 
XIZ inotar 
IV Inotar 
Fr«*|Hi|>a 
Fopa 
Mttit 

Adult 

Mif lasrlns 
XaoylmtiOKi 
Z inotar 
IX lA«tor 
IZZ isotar 
Tl Inotar 
Pro-pupa 
Pupa 

- 13tb ff&rca 

• ,7*^, ^p-^il 

Lim 

im 

^nterod pupal otago 

- 7th July 1 ̂ Tf 

7th dcgr 
Btb dogr 
9th • 11th di^ 
12th - 14th day 
14th • 19th diQT 
17th - 20th diQT 
19tb • 2Sth a§9' 
2?nd - >Oth day 

€th dar 
7th diqr 
7th • 9th dor 
l e th - 15th doQT 
12th • 15th toy 
15th - 17th di^ 
16th - 27th dlir 
23rd - 29th diQr 

on 19th AprU 

7th digr 
Sth - 11th day 
lotb • 12th day 
12th - 15th day 
16th • 20th day 
20th - 22iJd day 
22Bd • >1ot doy 
29th • 32iid di^ 

7 
2*4 
2-3 
2*4 
2-3 
1.2 
2*9 
•?•$ 

e 
1-3 
3-4 

2 
2-3 
1-2 
7 
( 

7 
1-4 
2-1 
2-3 
4-5 
4-2 
2-9 
6 
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d«^« in Marehf iprll ftni July I977f r«fpo«tlfelyt to eoaiplet* 

i t s developiseiit* The pre4i«nee of caatings of tead eapnilei of 

f i ratasd sttoond aoult (Fig«1j>) soadwitehed by foeeal pellet* 

clearly aatabllahad the stagea of the grub* The length waa 1*00 

to 1*40 Mi (aeaa ^.Sl «•) vhil« the breadth naa 0«€9 to 0*9< MI 

(aean 0 « ^ am)* 

p Instari Here too» except for the size* •̂ he fourth 

Inatar reaeibled toe third inatar lanra in ita aorphology* The 

lartal de?elopaent laated for 2 to )» ard 4 to *; daya ia iprl l 

and May* ani July 1S77 rtspectifely* The atage of the grub «a* 

recognlaed by the presence of three eaatinge of head capsulea 

reapeatively of the firatt second and third instars vhieh \mf 

aandwitched between the faecal pellats of preceding and succeeding 

inatara* The tunnelling caused by the feeding of the grub extended 

iipto tha aeedcoat vhere the grub fed leaving a thin layer of teata 

appearing like a circular spot (vlndov)* Tovarda the eiidt the 

grub prepared an oval pupal ehasiber by cospreaaing the faecal 

flatter against the vail of the tunnel• Facing the circular apot 

ddalov) on the seed eoatt the larva l̂ eeaaie inective without feeding* 

The length waa 1*94 to >*40 m (ffoan ?«̂ > mm) and tha breadth vaa 

1*20 to 2*20 an (aeaa 1.70 as)* 

The pre«n>upa (Fig.14at 14b) vaa qaiaacent* Th<i body divialona 

wore distinct* Tno abdoninal portion «aa broader thaa the thoracic 

portion in coapariaon to larval atagas* The atage occupied a period 



of TfrfrrSI a n ««eond (b) aoutfc Mndwltelifd bj f««ca 
piiU6t» anl tbt south part of thirA Instar grub (o) 

Flg«14« H«d gran teed eut open to ebov tbe pre^ufel stage 
of £• chlnensle In Ite ehaater • lateral view 

Flg«14b ited graa seed eut open to ebov the pre-pupal atage 
of £• chinetieif la Ita ehaaher • ventral viev 
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*'1«-14« 

Plfe.14te 
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of 1 to 2 d«y» (April and »?»y 1977) to 2 to 4 4«jr» (July 1977), 

TtM pr«!*pupft aoulted into an sxaxutt pupa* ĥe langth « u :>«91 to 

4*03 fits (»»im > . ^ m ) end ttot braalth vac I.Q*̂  to 2*14 wm (stan 

?«0> on). 

TUe pupa vas li^bkt cream In colour* Tlioiagh the apponlasas 

vare frea they vere ^eld clo^e to the body (Fig.1<ia» l̂ ^b). Tht 

pupal atage oecuplad aore than t\i>o d^rs extending upto nine days* 

AM the pupa aged* Ita colour changed fron er^em to dark brovn» vltb 

the reault the colour of the vlndov alao changed from light colour 

to dark* The colour change In the vlndov vaa noticed only In 

certain aeeda Ilka green gria and horae graa and vaguely In caaa 

of red gxea* The adult eaerged by cutting al l along the pcrii^ry 

of the vlndow and puahing the circular Xld outside* The length i«aa 

2*91 to >*ftO ss (aeea >*17 an) and the breadth v&a 1*79 to 2*10 wm 

(aean 1.9^ oni)* 

Under field eondltlona the adult waa otaerved to emerge 

through the aaed coat alao by cutting a circular l id vhlch remained 

attached to the pod coat at a point (Fig*16)* 

TiM data pertaining to lartal-pupal period are presented la 

Table f l l . The aean larval*pupal develoi^BeAtal period (Table VII) 

aa studied under laboratory conditions during January to June 1977 

vaa shortest during ilprll 11*77 (17«S>5 days on red gras) end longeat 

during January 1977 (2>*67 days on green grais)* 



Fl««15a Bed ^tam seed eut op«n to stiw tbe pupal atsg* of 
£• ehlnensla In pupal cbaabar - lataral Tien 

Fig* 15b î ed graa seed cut open to tUov ttat pupal atagt of 
£• fffU^ff^^lff In IWP«1 chaabar - ventral flew 

£'ig*16 Ited t̂ raoi pods shoving csergenoa boles of adult 
C. cningnsla under field conditlma 



Fig . 15b 

Fig .16 
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'^•^^ VIZ. %«l totf l larval and p^P l̂ pgr^o^ of C. < 

(In daort) 

January 1S77 Mareh 1S77 April 1977 M̂ r 1S77 
Grtan grm ^d gran Bad graai Had gran Bigra of •gg laying 

1«t iisy 

2iA daijr 

>Fd day 

4tb d«gr 

^th digr 

6tb day 

7th digr 

Oroaa aaan 

Naan taaparatura CO 
Naaa ralat iva tauaidity 
(par eant) 

25.77 

24 U*? 

25.«2 

24.00 

24.02 

22.00 

«> 

25.«7 

22.8$ 

65.10 

19.55 

1S.00 

19.75 

IS . $5 

1«.5« 

-

-

19. I t 

27.20 

«5«.«5 

17.7S 

17.50 

1«,«1 

-

m 

•> 

•> 

17.95 

29. 56 

€8.54 

17.«?6 

17.16 

17.51 

17.64 

19.24 

19.50 

19.00 

19.20 

27.99 

74.90 
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Under field condltima (Table V) ae^ii lerfal^pupal period 

on red greoi vat otaerved to be ahort during Jlunt'JuXy 1977 (?f«07 

dar*) •ad lOBiE during Mareh^iprll 1977 (>0,91 daya)* 

7m total davelopaental period froa egg to adult vaa at Ita 

•Inlau^ during April 1977 utien It recorded 24*62 aaan nuatar of 

day* on red graa and vaa prcdonged during JUM 1977 vhan It regie* 

tercd 2S*75 oeaa nuaber of day* on the aaae boat (Table VIIX). tbe 

aean total developaental period MI green graa and cov pea luring 

January 1977 viere 31*94 and }2«>6 daya raapaetlfaly* In black grai 

(var. Kâ ) (Flg.17) and field bean (tar. Bebbal avare*:)) (Flg«1§) 

no larval developaent \iaa observed alnoe tHe grub fad very l i t t l e 

and died on tbe day of hatching Itaelf* fn the eaae of acgr bean 

(var* aardee) the flrat Ins tar larva lived upto alx daya. There 

vaa eonalderable anount of feeding (Flg«19)* Wcverthtleaat It did 

not undergo the flrat aoult and died preaaturedly* 

The atuOy Indicated a negative correlation between teapera* 

ture §ra. total developaental period (r • -0.9^6) algnlfleant dt 7 

per tent level . The correlation betneen relative hualdlty and 

total biology vae not significant* 

In the field (Table Y) the ahorteat aaaa total developaental 

parl«4 of 31.52 daya waa obaerved during May/June 1977 and the 

longeat period of 37*00 day* during March/April 1977. Under glaaa 

hoyae coRdltlona (Table V ) \^leh had a aean teaperature of 33*07*C 

and relative hualdlty of 71*77 per centt the period vaa extended to 

Ita aaxlaua of 61.50 daya* 



Fig* 17 Bl&CK ^rua (var. 8E.) avcd^ (eut open) îhowlng dead 
iir»t Instar grub afid deptb of Iarf«l boring 

Flg«19 Jtield bean (var* Hebbal Avara*i) seed (cut opan) 
sbovlng tbe dead first Inatar grub and depth of 
larval boring 

Flg.lS ifcy bean (var. Hardaa) aead (cut opan) sbovlng the 
depth of larval boring 



lg-17 

Flg. lS 

Flg.1$ 
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l^ii^iet on tbe influ«tio« of tbe stage of the pod o& total 

deteXopseatal p«riod (Tabl* IX) jraveaXad tbat gre«n pod favouroA 

rapid davelop(8«Bt (27*90 aaaa niMfcer of Aaara) aa eoaparad to 

yoUow poda n^leb atretebad ttte period of datelopsiieiit (>4*'^ aaaik 

miafcar of day« )• 

aaHwUiii II T I T Taigi nSiS 

The adulta did not bava asgr diffieulty in aserglng out of 

tba aaad througb tm vindov wnieb waa sada ty the laat Inatar grub* 

It waa i3lt—tii^^ to mmk^ a eircular cut along tin poripberal aargin 

of tha vifidow anl tban puan@d thm eiroular l id out* Mult asargad 

out througb tim opaaing* 

JGvan tbe pupa expoaad fron tlie dlaaaeted aaed» \m» ^aartad 

to eoaplete Ita davelepaant giving rlae to adult aucoaaafull^* Tba 

failura to eoaplatet aa aaan in certain caaaat \m9 dua to tba alta 

infaatatlen* Tba aaan pereentaga of egga i^oeeaafUllr developing 

into adult variad in different boat aaeda (Fig*12)* It ranged fro« 

81*€7 per etnt (agga laid on tbe firat day) to 100*00 per oent (laat 

day of egg laying) vitb a aeaa of §6*79 per oent la groan gra« duriag 

tTasuary 1$77» 90*71 per eent (firat day) to 66*67 per cent (last 

day) vitb a aeaa of 92*0> per e&nt in eov pea during January 1977$ 

and 95*65 par eant (firat day) during February 1977 to aaro par east 

(laat day of oviposit ion) during Mareb 1977 tm red grw* 

A gaaaral treM of A9er%m»9 in tlie pereentage of egga deve­

loping into adult froa tbe f irst day of ovipositlon towards tbe laat 

day of ovipo&ltioB was obaarved* aowevert ineraaaii^ trend waa 
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BXBO oba«rfed on green grea {Jam&xy 1ST7) end red gr«R (Mejr 1S77}* 

Glider field eonditiontt ftdultt efter emerging out of tbe 

seed Ibuad Itself in the space betveen the seed end pod coet in 

«bleli ttae beetle aede a elreular aut and eaergedf tte emergent 

boles* being seen In tbe red grea pods (?ig*16)* ftae percentage of 

eggs ftuaeessfully developing Into adulta in the aeada of red grsa 

pods varied fro* 2.22 to 22*02 (Tlsble V)« Jmong the eggs laid on 

different atagea of red grea poda (Table 2X)» thsre vas no adult 

eaargenee la the oatte of egga laid on tender and drjr pods* Bgga 

laid OR green poda* sature pods and yellov poda reapeetiveljr aoeoun-

ted for 2>*>1» 2̂ *7Sf ani 6*45 per cent adult eaergenee* 

Mating and ovlposition on the aeada inside the pod by the 

bruehida after their eaergenee froa the seed and before their exit 

(Mit of the podt uaa not encountered during the eourae of the a t i^* 

the xatio of sale to feaale under laboratory vas ofcserved to 

be equal during Jaauary/Februaryt April/Nsgr and MiQr/June 197T* The 

aalea ware slightly prepoadent over faaalas during Pebraafj'/Mareh 

(67 » 60.2) and March/iJpril (47*«? t 56)* 

la the field* tlaa sale doainated over fbaale (Table 7) with a 

ratio of 2 t Of 7*5 i 1* 11 0 and 3 t 1 as recorded during January/ 

February/March (gla«s bou^e condition)* March/April* April/Hay* and 

Htiy/JuBa/JUly 1$77 aontha* reapectlvely* 
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t̂ udy t^ eonflalBg adultt o» opened floirar« of rod grm 

•hovod no a^mptoa of feeding* 

Ihe aooa pre-isating poriod %IM 45 sin and 45 Memds yiith 

a roDgo of > to 95 alxuitoa* 

n§%tm» 

The caorglng aolos utro aoro aotlve ooaparod to fenale* Aftor 

MorgeTMMit the nale erMi«ied the foaale «nd node a luaber (MT ottespta 

to sato* The fanalesf a l l the whlle» avoided bjr puahlag av̂ jr the 

proving aedague vlth ita hind legs* After nuiber of attenptt* the 

sale tueeeeded In sating vlth the feaaXea* Xn the proeeaa* the vale 

ellabed oter the baek of ttaa feaale and eetafcllshed union. After a 

lapae of few eeeonde after eetabllehaent of the union* the aalae 

aliflhad dovn. laaeAiataly tbt ftaalea triad to hftk the union hy 

puahlng &mi the aedague vlth Ita hind lege In vain* The aetlng 

laated for a neaa period of 2 alnutee and >2 teoonds (2 nlnutee and 

10 neeonda to ^ •lauta* ahd 15 eeeonda). Hapeatad •atlage vare 

ateeerved mong both Mxea. Mating woa otearved both under lighted 

and dark condltlona* 

fha precent study revealed a SMaii pre*ovlposltloa period 

(betneen flret aatlng and depoeltlon of f irst egg) vas 72 alnutea 

and 12 seconds (IS alnutea and 45 seconds to 12S alnutes and 30 

seeonAs)* 
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• ) i^g lioring treed t though single « « vr eeed ima eoMont 

deposit ioa oi' aore than one ê g per teed \m» not uneoaoMi a« 

rewealed in the present t̂udy iidiereia as aaay as three eggs per 

seed vere recorded* ln*pite of the presence of seeds with out eggs* 

The trend seen under li^oratory conditions -MB confi^aed under field 

conditions too \i^erein ths ê g li^in^ at single egg per pod to as 

•any as six eggs confined to a iraall area per pod» the lat^r being 

1 to 5 saaded (Fig*20a« 20bt 20c). 

fe > ̂  luring %rfT4 t i ^nawffffff^ by ^^ ftM? of v n • ^ « 
studies revealed (Table X) that aaxiaua nuaber of eggs (4^>) were 

found laid on aature green pods of red grsn Iniicatlng that i t was 

the aost preferred stage of the pod for ovipositioa* This was 

followed by yellow podi* (119 eggs) and green pod (10^ eggs)* Dry 

and tender pods proved to be less attractive to egg laying as revea­

led by 25 and 10 eggs laid on thea respectively* JSudst flowers and 

irnry tender pods were never preferred for oviposltlon* 

The lowest aean fecundity of 42*62 egg was recorded during 

January 1^77 ani hiihest (9^*00 eggs) during February 1977 under 

laboretory conditions (Fig.2l)* 

Msxiaua vean delly egg laying was observed during the second 

day (2>*07) followed by tlie first day (i*J*1?) an! the nuaber of eggs 

laid gradually decreased t l U th«; last day of oviposition* Mean 



Fli»20» ;gg» of 5. ^̂ ^̂ DfR̂ ls laid on red grcn pod* - dl»pep»«d 

Fig«20b %i« of ^» chlnenfla laid on red gram pod* • saay «gga 
confinad to a aoall area 

Plg.20e £gga of £• Chinanala laid on reA gran poda - hatebad agga 
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Ti^Xt 

5 j ~ ?^a m. 
boiiM Fitld Field Field of egfa 

Uate of ei« lejrli* 27,1#T? 16.>.Tf 19.4.77 51.5.77 laSH 
^%U§ 9t V9^ . ................^..^ 

Tender pod • • 2 i 10 

Oreen pod 16 44 5 42 105 

Mature green pod 4i 1C1 >0 224 4<3 

yellon pod - 7S • >1 11« 

Bry pod - 1 2 22 2S 

Total 64 2m 45 >27 721 
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duration of isg Xayltii ranged tttm 4 dagr* in April to 7 daart in 

February and K^ 1S77« 

Tbe t&sperature and ralative bti«i4it)r prttaiXitic during tht 

•xptrlatnt did not ariov aigaificant eerralation %dtb tba ftseundity* 

Undar field eonditionat tba fecundity i«aa obaartad to range from 

49 to 56 eggjr f̂eaala vltta a oean of 52 egga* 

Longavi^ aa ofeaarved uadar laboratoiy eonditiona (Fig*??) 

ranged froa 5«00 to 9*00 dajra* with a seas of 7«?7 daĵ a (aales) 

and froa €*00 to 9«<̂ 0 da}" a vith a aeaa of 7*^ dsQra (fenalea)* 

Larvae of ^ ^bineneif vara not obaarved to li^fcemata during 

ttie preaent invaatigation. 

gfatural enaaieet 

Tkiree paraaitae ^ioti ineludad t ^ bynenopterous aM one 

• i ta paraaite vr* raeorded on bniahida Inflating pulae gralna in 

tlM eouraa of the preaent invaatigation. 

fyeiBOtet veytr^eoaue ^9\fp. (^ar i i rroatigaeta - Pyeaotidae) 

vaa fcKind to te aasoeiated vith the adult bruehida* The larvae* 

\^m&99r found ocposed* by lying (^taida the aeed* vere seveieXy 

attaeiced by thaae aitea CFig«2>a)* The atteek %ias confined to the 

inter*«eg9aBtal ragiona (Fig«?>bt ?>a» I : ) ithareia they pierced 

their roatrua and Miclced the bod> fluid* The infeated larvae loat 

their ahine oa the body* awrivelled and died* Aa the feeding by 
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fU*2>ft Larv&I of £• ottl«»n&ig (viicn faund expo«etd) att«elc«4 
fey Pyw>otea yentrlcoaug a paraaltlc alt* 

Fig«2?b Attack of feaale' £• Yen trie oatffi bfcl%' confined to 
liiter»ti^o«nt«l negionfi of tiie larva of C. chlnansia 

/ig«2^e Cloa«*up of 2>b 



lg»2i« 

rig.25l> 

Fig*2>« 
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fa««l« parMilte i9it« prOfire»iied» lt« atdOM*]! got snlarged giving 

»n ftppearanot oi" root^kiiot ii««atodl« (Fig«2>d)* Mltaa vere alMyt 

obterved (Mt«ld« tbe 8e«4 nd n«ver intlde • 

QicTBu& fafbunAu* (TiatftrXaic*) (Oyaanoptera t Pt«raaallda«) 

«»• • larvad paratlte of conaiderftfcle iaporta&ce vialer laboratory 

coaditlonfi. The famale oviposittd ty drilling (i^lg«24) Into tba 

£aed vdtb tlM h«lp of Itc ovlpoaitor* TIM egga vere iepo&itad 

ln«ida tb« laoflt body* Tt}« alult paraalta after emerging Craa tbe 

boatt ease out of tue aaad thr(Mgli tlmr holaa* fieeda uitb tiiQr holea 

nara Indloatlva of tbe paraaltisatlen of Ivuetild larva Inslda ttie 

aaad* On auch B99AB$ ttm liolta eauaad by eoergli^ adult bmehld ware 

not Men. Four to aix adult paraaltaa vera oraerved to energe fro* 

a aln^^ paraaltlaed bruebld larva and theae eaerged out of tbe seed 

tbrougb a alngle bole. It waa alao obaerved tbat tbe mitber of t i i^ 

bolea on aeeda oerraaponded to tbe naaber of bruebld larvae paraal* 

tlsaA. 

aipelald peraalte: Two aupelald aiult paraaitea wra obaer­

ved vbll0 diaaaetlng tbe aaada oontalned In red graa poda brougbt 

from field'(Fir* i'^)* Later Initidenoa of tbla paraalta vaa not noted* 

Tba paraaltlaed bruebld larva In tbe dlaaected aead waa found 

abrlvelled aid dead* 

iitt^laa on tbe ooaparative developaent of <g* etolnenala and 

JS* aocultstua In Bengal graa (var« iUinlgerl)* black gi-ao (var* m«)t 



Flfi«2>A £• yeyttylcow (gr«fid female) 

nii*24 mamiSL ?ftlift̂ !ylMff (f«»«le) ovlpotltlng by 



Flg.2>di 

Fig .24 
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eov pee (vex* local)* field boan (ver. local)* field b&an (var. 

Hefcbal Arva«*>)» horae graa (var* local)* redl gran (var. i»e' * ^ 

•cgr bean (var* Hardee) aeeda ravealed that £• chlnenala could 

eonplete Ita developnant in five (Bengal gra«t tiorae gra«» field 

baan (var* local)* eovrpea and red graai) out of eigbt pulse eeeda. 

(Table XI)* the sean total developaental pariod of £• chdnenaip 

ranged ttoa m sinleuts of ?9*74 dagra (eov pea) to a «exis!ua of 34.00 

desra (field bean)* ftm flrat instar lanra vaa found dead on tlie 

firat dagr of batehlsg and boring Into the aeed in the case of black 

graa (var* KQ̂ ) and field bean (var* Hebbal Afare*^) while the dura* 

tion of firat instar ^ s prolonged upto aix days aixi \mB observed to 

die before aoulting ia seeds of so^ bean (var* Hardee)* On the 

contrary C* waculatuf %aa observed to develop in BO'i^n out of eight 

speelea of pulse seeds* ami eoapleted i t s entire developaeat ia a 

•inimw period of >2 dara (eov pea) and a aaxioun period of <̂ *̂22 

4LtQr» field beaa (var. Hebbal Avare*i)* On horse graa* £• aaeulatus 

failed to lay eggs* Both the species vere able to eooplete their 

developaent la respect of fiengel gr«3* field bean (var* local)* eov 

pea and red graa* 

The study revealed thet the adults ««re attracted to light* 

But feaalas preferred to lay eggs on the darker or the shaded surface 

of the seed* la the experiment* ^ .96 per cent of eggs uere found 

laid on the darker ^rraee of the seed vhile lighted jiurfaee recoiled 
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'^•bi* XX. 9ofpyiTliyf ^f^glogifflt 9£l* m^^%^ ss^ ̂  m^^Utm 

Boat 
^99^T ruafcer of day« 

£• ffn^nc-nfH £• If^tfifittff 

Bangal grui 
(var* iinnleerl) 

BlMk grata 
(f«r« KH.) 

Cov paa 
(tar* Loeal) 

f laid baaia 
(v«r« liabbaX 
»vara*>) 

Fiald baaii 
(war* Local) 

Horaa graa 
(far« Loeal) 

Bad graa (var* 6^) 

iiey baan (var« Hardaa) 

31.4!5 

%S Xaarlngt batehing 
vara obaarvad vitnout 
asgr furtbar davalopaant 

2S.74 

) ^ lajring, hateblBg 
wara obaartad vdtiiout 
aigr f tti tuar davalop* 
saat 

54.00 

>1.5f 

31.90 

j£gg laying* hatabiag 
mre Obaarvad vdthout 
aiqr furtliar davalop* 
•a»t 

>«,00 

>4.7i 

:»2«oo 

5«.2t 

vad 

49.00 

lagring not e^9T' 

36.00 

57. J« 
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1^,1 > per cent egga (T«bl« X2I)» wtien aeads and b««tlea of botb 

sexea %fere encloa«d under coaplete dekrkneaa «gf l«yin^ WM aaeii a l l 

over tb« Miriaoe of the aeed without any dlaoriaintttloa. 

laflyanee of teaperature aai r i^at l te tiuailditv on eertala 

The devclopneut of £• y:riinen;»l» \mB studied at eonataat 

temperature of 10| 20, JO and 40*C each at >5 (j, 1 per cent) , 55 

(î  1 per cent) and 90 (^ 1 per e^^nt) per cent relativi^ buaiditlea* 

A«sulta of the expeiivent are ^Iven la Fig«25* 

Bo eabiyoaio developoioat vat otaarvad at 10* C even after a 

lapae of 15 daya froi the date of egg lay lag under a l l three tuai* 

dltgr levels* A few of the egga froa tha aaaie batca along with tha 

aeeds which bore thea* when kept at lablent teaperaturet shoved 

eabryonle develocaient. 

llo hatcnlng of egga was obaerved at ?0*C and 5^ per cent 

ra la t l t e hualdlty* Under other two hualdlt}^ l eve l s of •̂? and W 

per cent hatcuing was obaerved to the extent of 65 and 5^ per cent 

respectlvoly( Table X l l l a ) . The aean develotwental period of nala 

(Table XZIXb) was 41.9 and 47.0 days end that of female waa 39*5 

and 49.25 days at 55 and *K) per cent relative hualdltyt reapec* 

t l v e l j * The aean total developmental period (both aexea) ranged 

froa 40.95 diQra at 5*̂  per cent relat ive hualdlty to 47*49 days at 

90 per cent relative hualdity (Fig .25) . The sex rat io of sale to 

feaale was 2 » 1*25 (55 per cent relat ive huaidlty) and 1 s 1 

(90 per cent xelatlve hualdlty) (Table X l l l e ) . 
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T o t o l d-s-vclopTTienhil p«TiodL 

\.?ilIa.rJKiQ.r 6£T?S /rom 2,0*d<Uj of deveJoprr^vtl 

EFFECT OF DIFFERENT TEfV^PERATURF M\0 HUfv^IDITY LEVELS 

ON THE TOTAL DEVELOPMENTAL PERiOO OF C-CHiNeNSts 

• " • ;N RED GRAM SEEDS 



r,H 

fyr fye t̂ 9f iKft l̂ fĵ d on 

LSgbtSng surfM* aurfae* 

A) Left ald« of the l i f b t 95O0 14.70 

b) Centr« rlgbt b«Iov the l l£bt ^9*29 10.71 

t ) iiight f ldt of th« Ilgbt SO.OO 20.00 

^«fi S4.S6 15.1> 
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Tft»i« xnu* 

i i . 
Tiffyrt^^rf {'<f) 

JO. iSL i2. 

55 

io 

0*00 

0.00 

0*00 

0.00 

€5.00 

30.00 

60.00 

70.00 

50.00 

0.00 

0.00 

0.00 

TlKbX« x n i b . ^̂ eag 4fveloip!8»nta|. period of £ . ehlnen»i« ay Inffuen^^ 
^TVii^craiajKiTorEif* ^ilMtlvLiWi 

C*^'*^^^) 

tUMiidltx 

53 

55 

80 

yffPfyt^iff,<*g?i 
10 90 50 40 

LSSBll Mt •̂3f#f ' t v B^^^^^B if^^^^^B ^^^^^^H ^^v ^^^^^^^B'"i^^^^^^H ^^^^^^^^^ ^ ^ i ^^^^^^^H' 'K^^^^^^V 

26.5 26.75 -

41.9 39.5 21.S 23.16 -

47.0 4«.25 22.5 23.25 — 

f ikUt XnXe. ^ g ^ f f l i o of fa le to {efale of £• 
teaptriture I TMf MiI233.*'nTinCJ* 

InfXuArei 
m t̂ tI3KK5r-H5 

buBldity 
(p«r cent) 10 

ISHPffrttWff <*?? 
20 50 40 

33 
5f 211.25 

111 

1t1 

2.511.0 

111 



71 

Inseet d«tttIoped nonially at a l l latela of relatlva iimldity 

ta t >0*C* Tha pareentage of hatehing vas €0« 70 and *̂ 0 at tuanldity 

lafel t of 3:)t 59 and 90 par cent raapettlvaljr (Tabla Xllla)* Tha 

•aazi davalopmantal parloda of oiala and fenala at > t̂ ^•'^ and iO par 

««nt roUtlva tuialdlty vara 26.5 and 26,79t 21*9 aal 23*16 and 22,9 

and 23*25 daya* raspaetlvaly (Ti^la XllXb)* Tb» aeaa total datalop* 

aantal parlod (both aaiaa) latted for ?€*1(« 22*1i and 22*90 dî ra at 

ralatlta huaidity of 3>« 55 and 90 par cantt respaetivalv, TMpera* 

ture of JÔ C and ralatlva hualdity of 5* jmr cent ^^ch recorded the 

ainlnaa dovelopoantal period of 22*19 days vara the nost optiat»i» 

follovied hy 30*C and 90 ^^r cent relative husidlty (22*90). saz 

ratio of sale to fesale iiaa a^ual at relative hunidity of 33 and 90 

per cent vhereaa It vas 2*5 i 1 at 5^ per cent relative huvldity 

(Table x n i e ) * 

At 40* C tiM OKga turned to tranaparent yellow with a depre> 

•aion on toe top broader «nd at a l l bualdlty levela* Moat of tbe 

effs «are found partially detaebad firoa tine seed surface at relative 

taualdlty of 30 and 55 par cent* Ke eoibxyoaie developoent vaa obser* 

v«d at a l l levels of buaidity at 40* C and also eggs froa the saaa 

batch when ^posed to aobleat teaperatara* 

The eaperiaent conducted concurrently to study the effect of 

10*C and 40*C each vdth three levels of 33> 55 and 90 par cant 

relative hualdlty on the larv&l stages revealed that larvae ccMld 

not survive and died under both these teaperatures* 
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Ifieraitl conatant of jg. c^ActRHlf: 

TiK oeui developmental period froa ogg to &iult vat ?(;«1€» 

2S.S4 aadL 2S»71 d«y« et tonperature of >0*C» ??*C ard at roo« tenpa* 

rature te&x^ctiitBXy* ftm tearparature t ^reshold of dewelopBent fca* 

£* efaln^nala was cc^putad tased on th@ above data and the method 

cited alaeiî ikerc. It vaa *'.2^C. The effective temperature of dave* 

lopaant for aU tbe dajra required to ccaplete the developsent ef 

£• f^4ne?ta^ at eabient temperature (2*;>71 d^a) vere calculated 

and auraed up to give the tuersal ecmataat of 4St«10 degree daya* 

tinder field condition<i» tbe ttisraal eonataat %iaa $22»^2 degree daja. 

yith 61 SO*75 degree dar« under laboratory corMiitiona and <̂ 6S0 degree 

dagrs UBler field eonditiona available during tlie period of atudy 

(i^pte«ber 1S76 to Auguet ^STf^ both Inolualve) C* cblneneie waa 

found tneoretically to eoaplete 12.«6 and 9«>* generationa (Table XT?) 

la laboratorjr and field eonditiona raapeetivaly* 

life-table studlea of £• ehinemif i<ere carried out during 

May to July 197*? nith the otjectlve of llentlftrln^ the key ie«rtalltr 

faetora reaponalble for cauaing fluctuationa In the bruehld popula* 

tlon under field condition* "̂ he mortality of the Inatet at varioua 

atagaa of ita developaent i«a due to the folloving faetora t 

1) BBbryonic failure of egg poaaltly due to aterl l l ty/ 

high t^perature* 

11) Tim firat inatar larvae energing outaide the egg 

tnr(High UBuaual exitt perhapa due to defective (veak) 

Chorion at the broader end of the egg* 
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f«bl« XIV. OetcialnatiOB of mwb^r of femrytlomi of £» ft fain 
•I:? M'K'Ll-l-l M4J!-U'1̂ »'Wif. lAî fk*:'!MC 
R o"f y*^fr 

SMSSSLMULMS, fwlff 

Pffifff 4fyff 

MMWy Mgn^ 

197« 
1S7« 

197< 

1976 

1977 

1977 

1S77 

1977 

1977 

1977 

1977 

1977 

Q9ptemb%T 

Oetob«r 

lovevber 

Stecsber 

jAOuary 

Ftbmaxy 

Nftreh 

April 

»iV 

JUA* 

JUlJ 

August 

Under 
laborfttor)r 
?9ffilJiU9Bf 

Ttotal degree dagra 

BuBber of generatloae 
(S^ chiiy«»mi<i took 4^1.10 degree 
dagra per generetion unler leborft-
t o ^ conditions and 622*62 degree 
dagra tinder field eo&ditlona) 

490.60 

52?.92 

446.10 

44«5.10 

4«?0.57 

461.66 

«5%.07 

602.3? 

625.27 

54«.>7 

•^0902 

503,52 

6190.75 

12.96 

Under field 
eoRdltiOBa 

472.00 

479.67 

417.70 

396.77 

370.07 

40% 41 

546.72 

594.30 

564.12 

496.39 

495.77 

492.12 

5690.00 

9.39 
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111) First Infttar larvae ffilling to reach and enter 

into tha seed after boring Into the pod due to 

thB gap between poi coat and seed (Fig*?€). 

Iv) Death of aueceedlng larwaX inetars* pre<-pup«l 

and pupal ataget du« to uaicnpiA reasons naleh 

Inoludes parasites (oidy two unidentified 

eupeXald parasite «si«rg<id froai the seeds) iind 

physlolojleal reasons* 

f ) Oeatb of adult due to trapping inside the seed 

as a result of Its failure to eeerge through 

the wlBdov beeauae of Its relatlte narrower 

slae* 

*nte llfe*table and the budget showing the ^ey factors 

influencing the build up of £• chlnen^ia population are In 

Table XYa and XVb. 

Mortality' of egg* owin^ to steri l i ty accounted for 2>«24 

per cent* Hore than 56 per cent of larvae died in thu first Instar 

due to eserging outside through unusual exit beomise of defective 

(weak) chorion and falling to reach into the seed because of the 

presence of gap between the pod eoat and the seed* 

The geMratlon survival was 0*11* The trend index of 2*2) 

was positive indicating that the nortallt} factors operating during 

the period of study were not effective In causing decline In the 

bruchld population* 



Fig*26 l^d grm pod ibowlnf gap b«t«»^ tte pod eo«t vaA s«ed 
and tbe deal first instar lanra 



Flg»2( 
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f^ l t t XVft. Lif< table 
i^rM|J!i37^' 

C« ohinetij 
mi^^jr* 

^P ^e^ KfffH P94f ^rl^^K 

Ix dif dx lOOqz fii 

E « ( » , ) >«7 Bibryonle fal lur* poMl* 7< 
b]jr du« to » t e r l l l t 7 / 
blgh teaperaturc 

2>.24 o.rr 

X*«rvM( 
X iitttftr 
1) 

11) 

l i t I II and 
If lattar 

Piipat 

Adults 1 
1) 

11) 

f«aal«c X 2 

Xoraal feaa] 

(Bj) 

Lt«X2 

l^peeted eggt 

291 

215 

109 

79 

75 

72 

H 

^ 

(f 

Merging outside tbrough 
umiMSl exit due to 
defeetlvG chorion 
Hot rssetilng ttui seed 
vltmn pod dtts to gap 

Unknovn esuss 

Uflknovn esuss 

Trapped Inslds the seed 

ii«K (19 feaiale) 

m 

Aiult aortal i tr 

Total 

X 52) • 9>« 

aiMib«r of doad/storilo • 207 

VltU»le (̂ M* 

Trond Indox 

Generation i 

(Hj) 

( I ) 

• 729 
IS 

36 

106 

MS 

30 

6 

1 

3< 

-

m 

291 

• Hf • ^ • 2-23 

lunrltal (ao) . 5 i , o,11 

'« 

1 4 0 4 

49.30 

?*f̂ 7 

27.S2 

7.'59 

1.36 

50,00 

-

-

m.$s 

0.96 

0,51 

Ml 
0.72 

0.92 

0 ,9t 

0.50 

1.00 

1.00 



n H 

tog 

After aortality du« to Mbryonie 
failure poceifcljr due to • tcr l l i ty / 
laigh tMptraturo 2!̂ 1 2 0 9 9 7 0*1149 

2 Instor lenros 
After o o r t e l l t y due to ifterglng 
outside tiarough unueual exi t due 
t o defeet lve oborlon 215 2*3324 0*0S73 

After aor te l i t y due to not 
reaobing tbe eeed v i tb ln pod due 
t o gop 10S 2*0374 0*29?O 

IX to n inetor lorvot 
After • o r t a l i t r due to unknova 
eouse 79 1*997€ 0 * 1 3 ^ 

Pupoo 
After aorta l itjr due to unkiiowi 
eauee 

Adults 
After Borta l i ty due t o trapping 
iiiaide tbe aeed 

iSeproduetife feaalea 

73 

72 

18 

1.S633 

1.8573 

1.25«^ 

0*0343 

0*0060 

0*$020 

K • 1.2^9f 
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lT.flu^T.c^ Of ftffi^ 9f tî e pod on f;gn^yf̂ ^on ^yry|yH t 

j^ndey poAt tfcie frend index »nd generation survival wtrt 

»ero (Table XVIa and X?Tb). The Hey aortallty factor %ias the flrat 

Inetar larvae fa i l i i^ to reaeh mnA tmHr into the seed after boring 

into •he pod i^lch aeeounted for 100 per eent death. 

Qr%tn DOdt Oiovtid a pokitive treed ind^ of 2»S5 and genera-

tlon aurvlval of 0.14 (Table XVIIa and x n i b ) . Key isortalitar 

factor* %«re tue failure of the f irs t Instar larvae to reach and 

entvr th« aeed aft«r boring into the pod (51*7? per cent) and the 

predcninance of !nales (40 per eent) in the ersergirig popDlationa of 

adults* 

>tetttre sLT^^n podi The trend index ymB poaltive (2.67) and 

the generation survival was 0*1>> (Table XVZIXa and X¥IIIb). Harei 

the itmj mortality factors ^ r e as In tfae case of graen podst tiia 

failure of the f irst instar larvae to reach and enter into the seed 

(41.14 "pat eent) and later the pre-poi^eranee of tales C?© per cant) 

in ^le eaerging adult population. 

yellow go^t Tile trend IMex and generation survival were 

<^s«rved to be sero (Table Xlla and XlXb)* The tcey aior^ality fac­

tors were the failure of the first instar larvae to reach and enter 

into the seed vhleh accounted for 97.50 per cent and the predoai* 

nance of sale in the adult population which accounted for 100 p&r 

cent death. 

Qi^ podft n^v too* the trend index as \iell as generation 

file:///iell
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s ix <xf ax 100 Qx m 

gg$ (E-) i Baibryctde failure fiottitoly 2 f^#00 0.75 
^ due to «t«rlXity/iiigli 

t««p«rfttur« 

JUrva* 
I Xiuitar 
i i ( Bi«rgiBt ootaida tbrougb 0 0«00 1«00 

tn^ictial axit du« to defae* 
tiv« elMrion 

i i ) ( K&t r««ehiii^ the «««d vitidn € tOO.OO 0.00 
pod du« to gap 
total 8 100.00 

Trend Indax • 0.00 6«neration survival (£C)«0«00 

fabla X91h» JBydaat of ^ <hliign»l| jfettii mma ara laid on 
51 ^rm M# ^m$.imtanmiirj^mwMm^mi^M 

tt&Bbtf] 

8 

< 

Log 

0.9051 

0.T782 

. Ei,^ 

0.1249 

\9 ^y^tynrt 

Aflar iBortalltjr dua to oabrsronie 
Jtallara poeaibly aut to s ter i l i ty / 
aigti tcaparature 

X Instar larvae 
After aortalitsr due to eserging 
eutaide tlurougb uaueual exit due € 0.7782 0.0000 
to defeetlva ohorioa 
After aortelity due to not reeeaing A ^ nrteih n *r*va9 
tti© ee^d «itiilB pod due to gap ® °*°^^ ^'^^^ 

K m 0.9031 



7^ 

T«t}l« XVU*. r« table of C» ehlnen 
£..iw£ ^WTdM^i 

f. •£&« cry laid on grgen 
liF»J<»Qi3;t;FI(T^%!!F913»»^ 

Ix dxf 4x 100<ix ia 

LarvM 
I lii«tur 
I ) >4 

II ) 29 

2Z« m an! IV 

Inntars 14 

Piipat 11 

Mults 

I) 10 
II) 10 

fMaletfCa (V^) € 

lojni«l fenalea 
If 6 

labxTonlc falluro posalbljr 9 19*05 
d«« to •terl l l ty/bisb 
tflsperatur* 

]̂ «i«rglng out aid* through 
unuaual axIt due to dafee* 
tlve aborlon 

l;̂ pae ted egga ( | X 52) 

UMber of daad/atarlla 

Viable egg it (II9) 

Trend Index ( I ) » «» 
*1 

General Survival im) 

W 

15« 

H 

120 

• 2,S5 

i? 

o.io 

5 14.71 0.««5 

Wot reaching the aeed wlthln^e (.4 m^ /% itk 
pod duo to gap ^ ^ ^ '̂̂ ^ ®-̂ ® 

Umcnovn eauaa 

Oiicnovn oauae 

7!rapped Inalie the B»9d, 

£ex (> feaalaa) 

Molt aortalitgr 

Total 

^ 

5 

1 

0 

4 

0 

0 

56 

58.82 

21,43 

9.09 

©•00 

40.00 

0*00 

0.00 

85.71 

Of4^ 

0.78 

0.90 

1.00 

0.€0 

1.00 

1.00 

0.14 
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Tafcl* XVIZb* Sudiiet of 5« ohlnengla yhen ezau arc Ic^a n̂ greei 
ff^ itfi» Pffdft 4"f4M i>̂i - V JLii^M^N*'!!'!'! iSl%ir 

After «ert«Xit7 du« to Mbryonle 
fAlltirt posAlbXjT (iu« to •t«rillt9r/ >4 n5>15 0,0$17 
mt̂ b tMporftttir* 

Z Ziwt*r Xvew— 

ift«r aortalltr A»« to asttrglng oatilde 
tbrough unusual axlt due to a«fectife 
ehoriOR 

After aorttaity due to not reaebiBg tiM *A 
•eed trltbln tbe pod due to gap 

n » XZX mxA IV Inetar Urtae 

After aortalltjr due to unknoKii eeuee 

Pupae 
After aortality due to unknova eauae 

Adulta 
Aft*7 aortallty due to trapping inilde 
Urn seed 

lt«produeiz^ fesalei 

29 

14 

11 

10 

10 

9 

1.4624 

1.1461 

1.0414 

1.0000 

1.0000 

0.4771 

K m 

C.0«91 

0.51«5 

0.1047 

0.0414 

0.0000 

0.«J229 

1.1461 
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T«bl« XVinft. Life tuble of C chln^nfK wien g^ga fare :j.tt| 
re zrees DOdi o 

.i'yki!Ti»n'wi Wkk^M • 

mm 
£3. gfffl "< >.iimi*ii?-»0>i 

Iz dzf dx 100 qx tt 

£giS (K|) 224 

hrttm 
X iniitar 
i ) 1S1 

11) 15« 

XXt XXX and XV 

£iiibx7onlc fallur* po»»lbly 4> 
dttt to uUrillty/iidih 
t««p«rfttiir« 

iai^rglng otitsid* through 
ttn»«ual uxlt du« to d«f««< 
tivc eborlon 
Vot rtaehlng the attd 
vlthln pod due to gap 

19*20 o.ao 

?> 

€'i 

12.71 

4ni4 

0#§7 

o.«;9 

^ 4^y> 2M21 

Inttmr $} Uaknovn ewtee 

Pttpift* €€ UflknoMa CHUM 

Multa 
l ) 61 Trapped inside the eeed 

11) 60 Ijex ( i ; fesalec) 

?e««lee X 2{Fj)50 

ironftX 
feaalee X 2 30 idult aorteXllgr 

ToteX 

iicpe«ted egge ("^ JC 52) » 

Aaaber of dead/aterlla • 

Viable egga (K^) • 

Trend Index (X) • «^ • 2.67 

780 

170 

610 

27 

5 

1 

>o 
0 

0 

1S4 

2S»03 

7.«5S 

1.64 

50,00 

0,00 

0.00 

96.60 

0.70 

0.92 

0«99 

0.«!0 

1.00 

1.00 

Generation itiirflval (î G) 
^ 

0.133 



S2 

|r«er> rM urm poda during July tarQuzh Ai^yt T977 

Log 

£^8 224 2O502 
After aortalitgr due to embryonic falliirt 

?o««ibl> du« to ftterljity/hifah t©«per«-1i1 2«2577 0.0S25 
ur« 

Z Instar Imjnmt 
Aftor sortaXlty due to eaerglng outeido 
through ususuaO. exit due to dftfcetite 
ohorlon 
After Bortelltsr due to not reeehiiig tbe 
seed %ilthiii the pod due to gap 

11$ 111 end Tt iiietar larvae 
After •orlA.ltjr due to untCTioiin eauee 

Fupae 
After aortaXitjr due to unKnoun eaus»e 

Adult 
After aortalltsr due to triqppii^ Inelde 
the aeed 

heproduelni^ feaalea 

15« 

1 

53 

CC 

61 

60 

15 

2 . 1 9 ^ 

1.968«? 

1.«195 

1.7«^> 

1.r7«2 

ni761 

K 

o,o«;!« 

0.2502 

0.1490 

0.0>42 

0.0071 

0.6021 

• 1.1741 



Table XlXft. kUP, tglj ie ,^ C. cjil^ens^a vr.cn eues ere laid an yellow 
ffd ^raa Dods during ^uly tftrougfa August i<jTy 

I I* dxf dl 100 f|3t 8J| 

%g8 {If.) 1̂ Itebryonic failure po««ibly n 41.94 0.^8 
&»• to uterilitsr/loAgh temrm-
rftture 

L«r?»e 
I Inttsr 
i ) 18 JEJierglî g oat side turougb 2 11*11 0,89 

ttnaaual axIt due to def«etiv« 
chorion 

i i ) 16 Ik»t r«aeiais« the wied %«ithiii 14 97*^0 0.12 
pod due to gap 

U . I l l end Vf 

iimtara 2 Ualuiova eaujie 

?«ipM 2 Unknot euise 

Adultf 
i ) 2 Trapped inside the aeed 
i l ) 2 Sex (FTo females) 

FMialea X 2 (Hj)0 

Total 51 100.00 

16 

0 

0 

0 
2 

0 

8^.9*! 

0.00 

0.00 

0.00 
100,00 

0.00 

0.11 

1.00 

1.00 

1.00 
0.00 

0.00 

Trend Ii^ex • 0.00 Generation curtifel (SC) » 0.00 

http://vr.cn
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Tftbl« XlXb. M^et , of Ĵ . ghli^enBU yben tK>̂ g are l a i i p c yellow 

Log 
auatcr J&2JL!2lS£l^ .S£S&£L ICg 

After aortallty du« to embryoalo 
failure poiiibljr duo to Atarllity/ 
high teap«r«tiir« 

I Instar 
After ttortallty due to merging 
outsidti ttu'ougb unusu&l exit due 
to defective ehorion 
After »ortalit9r due to not reaching 
ttke seed within the pod due to gap 

ITt i n end ZV inatar lartaa 
After oortalltgr due to unanovn eettse 

Pupae 
After aortalltjr due to uxdinowt eauat 

Adult 
After aortality due to trapping inclde 
the seed 

lt«prodttcing feaalet 

>1 1.4914 

1i n2«55> 0.25€1 

d 

2 

2 

t 

2 

0 

1.2041 

0.3C10 

0,5010 

0.5010 

0.5010 

0.0000 

0.0512 

0.9031 

o.ooco 

OyOOOO 

0.0000 

0.5010 

IC » 1.4914 
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ttuivivnl w r̂e not«d to to »i.ro (Tafea.* XXa and XXb)« '^rtality 

i'netorii vertg siAJLnly caû n̂ d by tue larva eaar^lng tiirouĵ ki anmial 

exit due to der«ictivfe (%i«ai() cuorlon (50 per c^nt) and tbs flrat 

aii^tar larva fallir^ to reacii ciU enttr Into the seed (ICO per 

cent)* 

£«eeda of st)fe:al varietii;* (red grmt 17 and 19» green graa 

12 and 1C, eov pee 10 ani 9t black gras i and S and §oy bean 4 and 

> vari€-tic!« under natural and forced Infefttatlon reapectively) of 

pulî e crops vere screened for tbeir relative suse^ptlbilltar to the 

attack cr bruehids urder natural Infeatatlon and to Dm attaelt of 

£• cfatinQntiî s under forced Infestatlwi eondltlor.a. 

The data peartalnlng to relative perforsarice under different 

paraaeters of "^-2 varletlea belonging to five pulse eropa ^en 

tested under ratjrel Infe&tatlon conditions Is furnistied In 

Table XXIa. 

FuiBbur of fc^s la id; In the Initial stage toere vaa no 

aarkad variation In the number of eg^a laid on different varieties 

of pulae seeds (Table XXIb.1t 2). Ihiring second and third tsontha 

nean mxsb&r of eggs laid aarkeily differed bet̂ ieeri different r̂ ulae 

orc^ seeds* 

%eds of black gran and green graa recorded the loveat seen 

nuaber of egga of 22«07 and >1»<>5» respectively during aeeond »onth 

http://XXIb.1t
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r^aiii?iB^wj»ri^«iAiii« K^yi p« f̂ #fly^i fwAy TiEa& 

K Ix dJtf d« 100 q» % 

dttt to tterl l l t j /hlgh tempt-
reture 

Larrat 
I in«t«r 
1) 12 £li«rgini outilAt turoufti ( 50*00 0 . ^ 

usycual exit du« to dtfee^ 
tlve eiiorlon 

l i ) 6 Hot rtaehlng ttM Med ultblti € 100,00 0,00 
pod due to gap 

T o t ^ 2? 100>00 

Tr«nd index » 0*00 C«n«ratlon surrlTal • 0,00 

Tabl* XXb. Stf^^t ?f ^* .f||y^»ff>ff i<faM» • g p . } ^ ^*^^ 0" ^'^ ^•^ g y 
T1tv!!!3 f? f lR5 * MAM'^^fk •Wî f̂ A'! i ttl^ 

"" Log 
^g^l^^tcrv^ HuabT nuiBber Kg 

^ g t 22 1*>424 
After uortp^llty du« to Mbryonle 12 1.07S2 0,26}2 
failure po^blblj due to s ter i l i ty / 
tii^b tenperftture 

7 instar larvae 
After aortalitjr due to eaerging outalde B 0.7792 0.3010 
torougb umasual exit due to defective 
chorion 
After aortaLlty due to not reacliing the 0 0,0000 0,7792 
seed within pod due to gap 

K m 1.>424 
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aM Ŝ.-s*? end 95.77 reftpectlvcl/ during tulrd oonth aa ccvpar^d 

to seeds of £oy bean» red graa trnd eov pea varieties which accoun-' 

ted for hlt:a«r tsean nuober of ogg£ (1>4.1€t 101.74 and 9̂ tO^ during 

•eeoni oontht and ?39.00, 196.§4 and 190»20 during tba tuird sionth* 

reepcctlvelj)* 

'timber of ii^a laid varied ijlgrdflcantly betvooa the varie­

t ies of red graa Cdurlisg third south) and green graa (during second 

Bonth). 7n red grsn* seeds of five vai'letlea naiseXyy 4-64» H-7j-iOt 

T*2lt No.l'̂ S and 4*^ were tm least preferred for egg Xsgrlng* In 

case or green g:am seeds of four genotypes n«oely» ML-4t ML*5t ML-12 

and L^S proved to be resistant to egg lejrlng In that they carried 

the least mmber of eggs. 

•similarly* »fAB of local variety under red gran and MI.»?4 

variety under green gran were the aiost susceptible to egg Isylng* 

Cow pea and soy bean varieties did not show aqy s l^l f lcant dlffe* 

rense between the*. 

Terlety r.l47^ (cow pea) wltri 145»>> eggs and black kulthl 

(soy bean) with 146 ê ĝs recorded the lowest aean mnber of eggs 

reiipeetively as opposed to variety Pusa*1 (cow pea) with 22€.66 

and Hardee (soy bean) with 29^.66 which recorded the highest atan 

nuaber of eggs respectively. 

Infest at Ion I ;>o> bean varieties were least susceptible to 

the attacic by bruchlds as revealed by aean Infestation of *!•(€ par 

cent during the third sonth followed by black graoi varletlas (5.99 

per cent) (Table XXXc). Green graa varieties and cow pea varieties 
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TiU}X« XXZO* ^9&^a per eeat infeatfttion of »fed< of dlfftrgnt pulsi 
a*G:M5!»33!K?^ t-f*f«»SiB*r5< îi=^ WHSB^ u e m 

PttlM orop 

FOt of 

t i e* 
Inlt iAl First 

aOAth 
SeeonA 
aiOBttk 

Thira 
«oiitb 

B«4 graa 

Or««n graa 

fiLaek gr«i 

Gov p«« 

^ bean 

17 

12 

9 

10 

4 

2.00 

2.00 

o.'-s 
1.2< 

1.00 

4*00 

2.94 

1.77 

1.95 

1.50 

19.66 

5.66 

2.07 

7.93 

2.66 

>1.«4 

14.11 

5.99 

17.79 

5.66 



oeoupied nflxt poaltlons la thftt order hj recording 14*11 miA 

17* TV per eent* reepeetively. hed grm vtrtetiee vere tbe »ost 

euMreptltole vjLtb * seen lafettatlon of >1**H per oent* 

With regard to tbe periomMnee of verietiet of dlffervnt 

pulse ctopBf, the difference ot^eerfed between varletiee of a l l the 

five pulM eropi vae not «»lgftlfleant* 7ari«tlea Slaek kultbl and 

Bebbal doora in caee of eogr bean vlth aean Infestation of aerof K8« 

la eaae of blaek gran vith aero infeatationt ML-12 and ML*̂  ia eaaa 

of green graa and Pusa-]> In caae of eov pea with '̂ •3) per cent 

iafeatatios and T-21 and ai»5 in ease of red graa vith 14*6€ par 

eent Infeatatioa vere the leant »usoeptlble varietiea under the 

reepeetlve eropa* ^iailarljrt Hardee with 21*>:) (sogr baan) loeal 

vita 12 (blaek graa)t PIMi>*2 vith 2*̂ «̂ > (greea graii)» CS»4«i vith 

29«» (eov pea) and Ifo.'î  vith 5^«33 per eent (red graa) vere the 

aoiit suaoeptible farietlea under the raapeetlve erop«* 

The late at vhleh the aeeda vere infeated* differed eaong the 

pulaa crop aeed^« Bed gram acti cov pea vere attacked at a fatter 

rate U*00, 1S.16 ansl >1.84 per cent and 1.9^i 7«9> and 17.79 per 

CfeBtt i-eftpectlvelyt during firstt second and ttdrd aontha) as coa* 

pared to green gran* black gran and «q]r beaa* 

^lifrt lli"̂ *" '^^ slnlfBusi los£ of vejght vas recorded In the 

case of soy bean (sero per cent) folloved ty black graa (1.32 par 

cent) and cov pea (5*69 per cent) as a^aini»t the isaxlaua velght lota 

of ^i*26 per cent registered by red graa vhich v«a folloved by 

green gram (10«26 per cent) (T^le XXId)» 



0^ 

Fttlse erop 
lo* of 

In i t ia l Flrat fittcond 
JSBlilL. 

T!hlrd 
JI2S£tL 

B«d graa 

Green grta 

Hack grai 

Cov p«* 

^ ^ s a 

14 

t t 

S 

10 

4 

0,07 

0.00 

o.oc 

0.04 

0.00 

5.25 

0.80 

0.52 

1.69 

0.00 

13.2C 

t0.2« 

^ 5 2 

•^.69 

0.00 



Th« dlfforenee ot««rvei b«ti«een varieties of varioue pttl«e 

eropc ve« not atatiat ieal l j elgnlfleant* îogr bean varlatlaa did 

not «ha%f aiQr loae In veic îit of aeedaciaong varletlea of blaelc grM 

KSL recorded tbe alnlaua losa of velght (aero per cent) aa coapared 

to that of local vhlen accounted foi a aasimia loaa of ^•47 per 

cent by velgbt* 

In cov p«a ti;ie alnlaua loaa In wight (2*27 per ceat) vaa 

recorded t^ variety 0C*5 and the aexlaiMi by variety Puaao? (1*9> 

per cent)* Variety r& 2/1 (5*46 per cent) and ML*33 (16*^6 per cent) 

la ease of greea graa and varieties 4-64 (7*60 per cent) and CO-1 

(17«96)per cent la eaiie of red graa accounted for tlie alaiatia and 

aexlauB per cent loss In wigbt respactlvely* 

Bead adulti The aaxlaua laean nuaber of dead adults on a 

euaulatlve ba;ils (at the end of tnlrd aontb) ^m& observed In the 

eaae of redgraa seeds (29*61)# soy baaa with 21*99 aean nuaber of 

dead adult folloved next (l^bla XXIa)* Grean grss and cow pta 

recorded 16*€? and 1^*09 laean nuaber of dead adults* respectively* 

Tba alnlaua nuaber of dead adults \ias registered by black g m 

(1>*40). 

fSbs difference tetveen tbe varlatlea of black grma» eov pea 

and soy bean was not significant* However* significant difference 

was observed between the varl«tlea of red graa (during second* 

third aoBths and baaed on euaulatlve total)* Varieties KĤ  (4*?>) 

and Panth U-19 (21.55) of black grsa» OG-7 (11*67) and 0C-4«? (27.33) 

of cow pea* @->9 (10*3:)) and Vin^A (23*00) of green grsa* HUl (17*33) 
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T«I>1« XXX«« 
of aiffartPt nulic crop varieties (uMor natural 
T^tnm^Wf 

rwitf yyoif 

ifo« of 
varla- Firat second Third CUouletlvt 

Bed graa 

6r«an grM 

BGLaê  grm 

Gov pea 

fie^ btan 

17 

12 

$ 

10 

4 

n « 8 

1.>6 

0.T7 

0.66 

0*08 

707» 22.15** 

•S.JS** 10.50 

2.66 

2.90 

5.25 

10.70 

16.66 

29.61•• 

16.63 

15.40 

15.09 

21.S9 

*tfignlfleant at 3ft level 

••significant at 1)» level 
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and Hcbbal ^pys ( ? 6 . » ) of acj bean awl 4-<4 {^t»€f>) mxA MPA-1 

(41 c?)) of nd grtt» rteordad the loveat and bigheat aaan msbar 

of dtad Multat raspaetlvaly* 

parafelta attacki iJtudlaa on the pareentaie of aaada ahov 

lag parasite energenoe (9* ff^abundua) bolea In dlffarant varlatlta 

of five polae eropa refealad a poaltlve ralatlonahlp batwean liie 

foroar and the extent of Infestation. £ogr bean anl blaolc graa 

raeordad the loveat Ineidenea of paraaltliatlOB (laro and 1*92 ^r 

eentf raspeetlvaly)* grean graa hy raglatarlng 10.29 v^^ o^nt liiel* 

danoe foUoved next (Table XXIf )• 

Ttm hlgiaaat level of paraaltlaatlon vaa obaanred In eaaa of 

eov paa (20*46 pax eent) follo%ied bj red graa (21*64 par cent). 

VOM of the varletlea uniar a l l the five pvlaa eropa shoved slgni-

fleant dlfferenoe between thea* 

Of the black gran varieties* T.rasth U»>0« KĤ , V.Fanth tl-19 

and PL^>64 reglfttered the alalaiM par a£ It 1 sat Ion (jiero per eent) 

as opposed to the sDaxlnua parabltlsatlon 6bserved In ĥc> ease of 

V*Paath U-26 (^.J? ^er cent). MLM In the case of green grsB» 

rttsa»2 In the case of cov pea stA 0̂*1*̂ 9 In tha case of red grai 

reaordad the lovest per cent of aaada shoving parasite anerganea 

hOlea of 1*>;)ff 9*33 and 10*66 reat>eetlveljt ^lUe varlatlea fB?&>2 

(2903 poi* cent), COM"̂  (41.33 par cent) and CO-1 (40.00 par c««t) 

recorded the hlgheat parasltlaatlon In tha Aove crop seedst 

respectively. 



9 7 

rwrletiei of pyl«e CfOP ¥ a r l « " i.MMt4ilrL4*iLHTEr>i 
i ?<r in?Ei i 

Pul«& crop 
Ho. of 

f«r l«t i«t 
Inl- Flr«t i*eond Third 
t i a l otontti month aonth 

it«d graa 

CrMn graa 

KLacic ^m 

C0¥ ptt* 

^Oi]r b««ii 

17 

I f 

f 
10 

4 

17.72 

2.!̂ S 

0*00 

14.5> 

0.00 

21 •<4 

10.29 

1.92 

20.46 

0.00 



Tbe d«tft pertaining to r^at l te ptrroisanee under different 

paraaeters of 4S varieties telon^lni to five pulae erepa vben teated 

under artificial Infestation eondltlonat Is fumlsaad In Table XXIZa* 

tinder tola experl»ent« the seeds vere tested for ttielr relative 

suseeptlblllty to the attack of only one species of fcruchld naaelyt 

-m Inim- ^ e «••» tmmhw of e«ga of j^, ^y^^^frfU recorded 

varied aaong different pulses (Table XXIIb)* In the f irst nontb 

tlae aean nuober of eggs laid was lovest la case of blecic graa (?«0]}) 

folloved b;r *V l2««a C^^lOt green grea (>2«20), red g r n (7S»}< )̂ 

and cow pea (l'^'^*??). Jilallar trend vas observed during the second 

•onth* Hovevert during the third aoath 80>' bear, recorded the lovest 

(4*11) followed by black grae (M*S4)t green grsa (1(^7)t red grM 

(2S0»72)t and the hljgtiest nean miober of >02»«6 eggs by cov paa* 

There WM no significant dlfferance among the varieties of soy been* 

blMk graa and green graa* Hovevcrt varieties Hebbal îoya (*̂ *00)» 

f.Fanth* U*?6 (^.^0) and ?ZM&-̂  (?.00) respectively were fOuad to te 

less attractlvet for egg Issuing* ^^lallarlyt varieties Hill (acflr 

beaa)» JVfSr^? (black grao) and ML*4 (green grsn) recorded the hlghast 

aeaa nuaber of eggs of 14«>3t 102*00 and 440.00 respectively* The 

difference noted between the varlatlea of red greis and oovnea ymB 

(4)serv&d to be sl^alflcant during s l l the three somths of study* 

la the f irst «<MQth variety HT»1 (26*00) and during both second and 

thii4 aonthst variety BH»172 (1<iS*̂ > and 1S3«6€) of red 
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Tftbl* XXiZb. ?fe&n nuabor of e^<i la id cer 25 aet̂ Afc ty w. caln^n 

l7o. of First £tcond Third 
P^^ae orop IS^iS^tJM aonth aonth aonth 

had grM 1« 79.55«» 267.*55*» 290.72*'* 

Grten gran 10 52.>0 120,05 157,00 

HLaek grw 9 2«0> 9.02 34.94 

Cow poo 9 105.77** 292.44*» >e2.96»» 

hoy keoB 3 *l.11 «.11 §.11 
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recorded the love«t me&n wml^r of •gg«» ^isllarlyf variety 

JA-9-tS recorded the highest •ean mmtur of egga (1!7) during tlie 

f irst aontb vbile variety dL*74*1 replaieed th$ Ibraer during eeeond 

(415*00 aeeA nuaber of egge) a&l third vonth (41S*00 seen maber 

of eggs)* 

In the ee^e of eovpea* variety Ho*779 eontinuousXy regis­

tered the loveet Man nuaber of egga of 20*:)>9 7$«6€ and 9̂ «€C 

during firatt aeeond and third aontli»9 rea|>ective3y* Pgaa-I 

recorded th« bigaeat aeaa naaber of egga (190*66) during firat 

aonth wbareaa variety Pttaa-4 recorded th» hlgbeat of >72«66 and 

>7$«>}̂  egga during a«cond and third aonthat respectively* 

^featationi iey bean recorded tm lowat infeatatioa of 

aero per cent follo%)ed by black graa (9*90 per cent)* con pea 

(66*66 per oent)« green graa (69*00 pmr cent) and red graa (69**̂ 1 

per cent) (Table XXZIo.1 to 5)* 

All the three varieties of aoy bean recorded sero per cent 

infestation* The difference obaerved between varieties of black 

graa ym» ftund to be insignificant* Sovevert varietiea V.T̂ ahth 

G*26t V*Pantb U->0, K-10, jCB̂  and Vig*152 ahoned aero infeatation 

<$s against the variety JLVS-2 which aaoved the hlgheat infestation 

(29*33 par cent)* 

Varietiea of cov pea ahowsd aignifieant difference between 

thea during a l l the three aonths of the study* In the first aontiit 

varietiea CQ*5 and Puaa*1 recorded the lowest (9*00) and highest 

(61*33) per cent infestation respectively and during aubsequent 



U):\ 

Tafclft XXIIC. Hf?ar. ^r. -"CT c^Tit lnfc;»tatloB in Alffergnt T>tilse croc 

M S S S 

Pul«e crop 
ffo. of 

varl«tle« 
Flrit 
Qontli 

£eeo»d 
aonth 

Third 
aonth 

Bod grm 

Creen gras 

Black gran 

Cov poa 

iiogr boaa 

10 

10 

9 

S 

3 

17,15» 

7,60 

0,15 

51.«3» 

0.00 

64.68» 

44.50 

i.r7 

64.63*» 

0.00 

6S.S1 

6^.00 

9.90 

66.66»» 

0.00 

*£il«nirioaiit at 3^ lavol 

* * ^ n l f leant at 1|b level 
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aontha variety Ho.779 recorded the lovest (25.33) aa4 variety 

Fusa-4 recorded ttm higiiest (90*66} per cent infetitatian. 

Ttae dirferenee noticed anong ttac verletle* of green grai 

vat not significant* Variety ML->>3 recoi>ded toe loveat InTeatatlon 

(>8*00 per cent) and ML-'4 tbe iilgbeat (100 per cent)* 

Varieties of red .graa differed significantly during flrat 

and j»econd laonttia with tae difference during third •oatki being 

Inalgnlflcant* Tbe lowect Infestation of 6*66 per cent i«aa recor* 

ded by variety UT*1 and lfi>*1 (flrat nontb) and It waa replaced by 

variety 4*64 with >4*66 and 48*66 per cent Infeatatlon (aecond «id 

tiilrd nonth)* «>lnllarly» ulgtieat Infeatatlon (>6*00 per cent) vac 

recorded by HT-5 during flrat nontb anl by Bj»*1 (91*00 and 93*66 

per cent during aectmd and t^rd aonthat reapectlveXy)* 

Weight loaa? There %*a no loaa In wight (aero per cent) 

obaerved In the case of toy bean and black graa recorded loaa In 

weight of 4*79 par cent* Cov pea (36*75 per cent) air̂  green graa 

(37*61 per cent) accounted for an Inereaaed loaa tdth red graa 

accounting for the aaxlaua lost of 41*46 per cent (Tabic xxnd*1 

to 5)* 

Varletlea of black graa and green graa did not differ signi­

ficantly between theaaelves* while varletlea V*Panth C«26« V*P«th 

U-30t K-10, KĤ  and Vlg*152 In the ease of black graei and fZ.*33 

In the ease of green graa recorded the alnlaua loss In weight (aero 

per cent end 11*00 per cent» respectively)* Variety JVfB'2 In the 

case of black grsa and ML*4 In the ease of green graa recorded 



:nh* 

!Pftbl« XXII4. Mon pgr cent vel. lit lo&s In w d g of different Pulse 
cro-̂  yarietles ceuseA by C» ehlnensis lun^ar artificT*! 

:?o« of Flr«t ^cond Tblrd 
FuKeerot) Vftrietiea aonth yonth aonth 

Bed grats 19 11.§0»» 37.67 41,4«»» 

Grtan graa 10 5.5S >107 57.«1 

maok grM 9 0*00 0«12 4*79 

Cov pea 9 15.07»» 54.22^ 5<.75»» 

;»Q9r bean 3 0,00 0,00 0.00 

* jbdgnlfleant at fjib laval 

••jilinlfloant ftt Ijl laval 
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tbe aaxlaua lost In velght (2*>«00 and "̂ 7*40 per ttent» retpee* 

Oifferettce tetveen tiie vftrictiea of eo« pea via algnlfleact 

throughout the experliaental period. In the f ir at aontht CG-S 

reeordad the alnlMm loaa (0*90 par eant) and Puaa*4 the aaxiiBwi 

(»»26 per eent)t vhereaa In the aeeond and third •lontha Wo«77S 

•eeounted for nlalswa lOaa in velght of 10.4<^ per cent and 1>«06 

per eent reap«otlveljf vhUe ?oaa*4 reeorded the saaclflnm par eant 

of loaa In weight of <̂?,00 and *̂ 5**̂ 3 in reapaetive aontha* 

Yerietlaa of red grm ahoved significant difference betvaaa 

thaa during flrat and third ajonths. Variatiea K>17? (firat aonth) 

and HT*4 (third aonth) recorded the lovest veight loaa ctf 0«20 per 

Cent and 26*66 per eantt raapectiirely* Variety T»21 with 29*^ per 

cent and variety JA*9*1S with 50*06 per cent recorded the aaxiaua 

loaa in weight during firat and third aonthst raapeetively* 

Dead adult at Mean maber of dead adulta baaed on euaulative 

data reeorded waa the loweat in eoj bean (6*f)f>) f ̂ 1̂1 owed by black 

gran (51*01)* Green gran (>77*25) and cow pea (440*^) recorded 

graatar ineidenea of dead adulta* Rod gran (463*?4) recorded the 

highest nuater (Table XXIIa*1 to 7) . 

Uliile the differenea between different varietiea was not 

significant in caae of black gran and green grcmt i t vna significant 

in cow pea and red gran varlctlea* 

Tarietlea T*ranth U-?6, V.Panth 0-30, K-10, KĤ  and Vis*152 



t o y 

Tiblc XXIIe. H»>n mmfr of d#«d iidultg of C» eaiTOn»l« in different 
puiw crop varltt iet (unaer art i f ic ial Infeatatlon) 

flAff 9r9ff 

Had gram 

Graan graa 

filaek grm 

Cov paa 

ficy bean 

m» of l^lrat ii«eond Third 

18 

10 45«1? 

6«00 

S.00»» 

€•00 

>64.90»» 

2«5S.50 

5,99 

0.00 

24.07»» 

72.60 

40.37 

17.29 

0.00 

Cuaulativa 

4<5.24»» 

377.25 

51.01 

440.B1»» 

6.00 

•significant at 5^ IcYal 

••eignincant at 1> l«vcl 
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in reiipect of black gr«n and ?IMJ^3 In retpeet of green grmi 

regliitered fhe lovi^at mean nuiber of Aead alulta (€ mrd >9 In reapae-

tifa cropa). Tha hlghaat Incldanee of iaad alulta vara raeorded by 

JLYS-2 (213."U)) IB respaet of black graa and ML-12 (%6»00) m 

raftpaot of grean gras* 

inon^ tae varlatlaa of cov pea and rad grant 1Vo«77$ (149»00) 

of tm foraar and 4*4^ U^7*66) of %tm lattar raeordad the lovaat 

iitMber of daad aiulta* Tba blgbtat xuMber of dead adtdta« vaa 

raeordad la Puaa*1 (eov paa) and Bh»17? (rad graa) wblo^ aceountad 

for 64S.00 and -99*00 daad adultat respaetiiraly* 

Baaed on the relative po»lticm occupied by each variety of 

pulse crops under aaeb parenieter under tvo teating situatlona 

(TMntural and artlf ic'al infest8tlon)t the study revealed latereatlag 

resttlta* Aaong tlaa five pulse crops» seals of 9oy bean and black 

graa varieties vere found to ba least susoeptlblst followed by graaa 

graa and eov paa« ^eds of rad graa varieties vera Ibund to be aost 

susceptible* 

^ong the variatlea of different pulses tested* Hack lEulthl 

i9&3r bean)* V.Paiith 0->O (black graa)* P^ ?/l (graea graa)* CC"6 aad 

Ko«779 (eon pea) aad 4-46 (rad graa) were the least susceptible 

varieties vhile EiU iitoy baan)» local (black grsa)» Tini^2 (green 

fraa)t Pusa*'2 and Pu«a»4 (eov pea) and ?fo«̂ > (red ^rsa) vere found 

to ba the aobt susceptible varietlea to the attack of bruchida* 



DISCUSSION 
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CHAPTSH ? 

Tbe pr«»«nt atud/ Included detailed InveetlgetlOB on tbe 

bm«i}ld feus* InTeetlnf sttd* of different pulse erope groioi la tbe 

Ittttte of Xernateket field Infeetetiont eeeftonal liieideiiee» teiologjr 

end ecology of fff^l9f9^Ttf9tW# 94^tVftftt (I.innMue) both under l A o -

retorjr end field eonditione and on tbe r«lative eueeeptibilitjr ^ 

•eede of different verietiee of five crop* naaely* red grant greett 

graii blacic grao* cov pea and eojr bean to tbe attack of pulae 

beetles vere earriod out during tbe period j^ept^sber 1976 through 

^pte»b«r 1977» 

8M4 r<lOTf Infl^fU'^ PlUff ?r9ffff W^ Ttttar Qlfftffltft^or^ 
•lai-.fTiriri 

Kunhikannan (1919) baa reported the oeeurronee of Bruehu^ 

fh^Henf̂ p (Limweue)* Bruchu* q|»f|4y^agtf;^^"l (Fabrlelua), B| 

fnal i i (Fabridua) at^ an unidentified bruehid epeelee mi different 

pulae seeds in tbe erstvhile f^eore State* ^lailarljrt Ussan and 

Puttarudriab (1955) reported the existence of seven species of 

bruebids of vhich tvo species naaelyf £• theobroaa^ (Linnaeus) vas 

recorded on CaJanuf podc in field and C* fnf^if on Bengal great 

field beaa and green grea throughout the i»tate. Except jj* throbroaae 

recorded in red grea pods la the field the reaeiniag recorde did 

not eleerly indicate wiiether ti^y vera froa field or stores* The 

present i»tud]r vhich has revealed the ccistenee of rive species of 

bruebids naael^t £. nUmniU* £• IM2fe£a»l§* £• S^HlilEf* S* i H U i 

and an unidentified species* associated with seven pulse crops grova 
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in 10 di«trlet« or t ^ «»t«t« mutf^ (Tafel* Z ant IX) mtt 

rtecgr4«d fro* fi«ld iaHtatatloa ••«« £• n^i^ii % êh %NM ncoritd 

la stor^A ire«c graa onlj* Tlie present otMjrvatlOR ptrtalning to 

£* tacobroqiaf i« in oosplet« asromont ^Itb tbat of Bain* (1971). 

furtbort £• aaaula^a nat roportod t^ tm «aae author on eov poa* 

aar^t urid and ekiiek pea vbtroaa in th@ prtavnt atyd t̂ It i«a 

raeordad on eon paa ar4 for the firat tiaa on f lal i baan* Tba 

ufiidtiitlfiad bruehld vnloh vaa eollaeted in hand avacpinga on 

gr^r^ nut and rad gram at Balehar and Culbarga diatrleta only* 

appaart to ba a nav apaelaa and n9§AB turttmr atudy* 7t aar b* 

atated eoneXuaivaly that la raapaat of fUe itoota foar apaelaa* flald 

infaatationa eonatituted an important aourea for aataaeroant iafaata* 

tiM or atdtlplleatiOR in atoraa* 

':.... ^aaant iafaatigatlona hava alao ^atabllahed that aaong 

tha apaelaa raportedj£* eft̂ naaaia waa tha ao«t eoaaen and pradoai* 

nant apaelaa aa It aaa fouad vidaly diatrl^tad* lafeating flta out 

of aavaa puiaa erapa la nlna oat of taa dlatrltta îhleli vara aarteyad* 

M to tha eztaat of flald lafeatatloa by truehldat the avallc^la 

iafaraatioa la raatrlctad to eov paa and rad gran la India %ilth tha 

firat raeord of bntehid flald Infeitation oe eo« paa poda h]r flatehor 

(IfIS). Bridvall ( m ^ ) lAiUa giving an aeeount of flald biology of 

£* fftiPiaw*̂ * otaertad tha bruchld to lar ^$9 althar on the unbrokaa 

rad graa poda or if tha pod had burat open* upon the baana* ieeord* 

ing to acalfa (1119) i t prafarrad dry *nd ripa poda of cov paa* 

Kaahikannaa (1^19) froa ^aora atata reported that nuabar of 



podk vre dry and op^n at ttM tloe of barveat vblcb •n«bl«di tlM 

btt«tli;« to Isgr eggs on the cKpo«i«id seed* leading to po««lbl« Infet* 

tfttion subeequcntly* iiiwilm obaez-vatlonfi vcre &Xso siade by Baloa 

(IS71) b> £ . ^hlnenfcls and jj, mscul&tui» Kono of tae» apacified 

tbe extent of InfeatatiOR. Bjndra £rd Jaktatola (1167) jreportiog 

on field irfeatation en red grast stated that per cent pod attaek 

farled froa 1.2 to 1P»2 rer cc»nt with a taean of -•1'=̂  per cant and 

In the ease of aeedst It ranged fron 0«4 to 4*^ per cent vitb a oean 

of ?«2? per cent. In another ins^-aaee* f i t s per cent of pod sanplea 

and sero to ?̂ *4 per cent (mean ^.49 p«r cent) of seed damage vaa 

reported (Anon>iioust 1S76). Field Ireldenee ranging fraa ^6#42 to 

40«7 per cent on eight varieties of led grsn va& recorded by 

QunathUagaraj Aĵ  i^« (1S77). 

The present study in field Infestation b&aed on pejrcenta^e 

of seed dwiaged as veil as percentage of atopies danagad (Table I 

and TI) shoved rsaxlaufa bruehld Infcstatloo In case of green grsa 

(1.26 and fi^*42 per cent) followed by rod graa (0,S0 ajid 49,41 per 

eant)t field baan (O.̂ ]} and 22*22 par cent)» cov pea (0.1^ and 

1i«25 par cent) and horse graa (O.O^ and •̂•v? per cent), in Interest* 

Ing revelation was tDat both black graa aril soy bean ware not Infested 

in the field. 

Practically no infomation i s available on aeaaonal Inel-

denee of bruchids on standing pulse crops in the field. Tbe present 

study vas conducted during the period froa itejrtesahT 197S to JUly 1977 
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on r«d gras crop un& v»s confintd to tvo species of true hide 

am^lyt Si* theobroase end £• eoiasnala. Throughout the laveetlga-

tioa period* ĵ « tp^obraaa^ recorded conparetlTely hl|»her incidence 

ttiBXk £• SM££Sal&» &* tajQtrmme registered the lowest Ineldence 

during June 1S77 (aie«B of O.iJ beetles) while for £• chlnensl^ the 

lovest Mt^ during ijoptembt̂ r 197r> %dth a mean of 0,00 beetles. The 

Pfisk incidence in respect of both species %«s (^served during 

Ĵ anu&ry 1ST7 (aean of nine end eight beetlest respectively)* The 

ceeitlned incidence of £• tncolrc^ae end jj. ĉ lneri<̂ l& viss observed 

to be low (sesa of 1«<̂ 0 beetles) during September 9̂*76 sM April 

1ST7« firuchid Incidence which w&s low during September IC'St 

ineidentally the period of coD»ence«cnt of flowering of the asln 

eropt wss Observed to rise during October 19T6 (aean 7«flK) beetles)* 

The infestation gradually Increased in !)ecegiber 1976 (nesa 15»'̂ '>) 

and culnlnated in the peak Inelderee of 17*00 beetles (aesa) la 

Jeauary 1977, lnelden**lly the period of harveat* vhile 5« thaobro*^ 

i££ followed the above trendf the Ineidcnee of £• ehiaapsls was 

observed to iaerease without any setback* 

•aebse<|ueBtl7t the c<Mblned incldanee was noted to fluetuata 

with two staall peaks of 3*17 (aean) beatlas in March 1977, and '̂ •02 

(aean) ia July 19*̂ 7* Indlvlduallyf j^* theCbroaa^ was observed to 

register a decrease la the ir<eldenoe during Ftbruary to June 1977 

(aeaa 1*17 to O.S> beetles) with a sudden rise in the month of 

July 1977 (3*90)» whereas £• ohlnensis followed the trend of coabiaed 

inalAsnee with two saaller peaks ia the aonth of March (aeaa 2*0 

beetles) aal JUae 1977 (aeaa 2*92 beetles). 



&lBce tbe m^mum fleldi Infestation of both 9p«ei«« of 

teruchldf 5* theobrcwfc and C. ehlnentlf occurred during Janutury 

1S77 coinciding %dth the period of harfestlng of r^A graa» It «•• 

considered the aost eultable tl«e for taking up pre-hanreat appli­

cation vltii InsectIcldea so as to reduce the lutsequent lnfeatatl«i 

In the stores. 

THe Incldarce of £. thaobraaae and £• e sinensis was r;egatlva3jr 

oorralatel to temperature (r »-0,7'^4 and -O,*^??, respectlteXv)* 

lUe present obaervatlcms relating to norpbologsr of €gga tt»t 

ttiej \19r9 otalt pointed at one end and planoconvez agreed idth tboaa 

or Kunnl'iannan (ISIS) and iialna (l̂ 'TO)* 7im foraer spaelfled tlie 

length of tti% egg to be 0.? an and width to be half of that of 

length* In contrastt the length ranging froa 0.^2 am to 0,6C on 

vlth a aean of 0«*̂ 6 • • and vldth ranging fTon 0*^0 to 0 . ^ «« vltb 

a aaan of 0*M • • VOM reported In the preaent stadjr* 

An Incubation period of 4.2 days at >0*C and 70 per cent 

relative hualdlty on eov pea (Hose and Qirrla» 1$64)t •̂'̂  days on 

green graa under alnllar condltlona (Kalna* 1970)» and three to 

«rl̂ ht d«ys Ml eov pea (itajak and Pandeyt 19^?) vere reported uaier 

laboratory conditions* As against thls» the present Investigation 

Indicated an Incubation period of (frov the tine of egg IsC'lng to 

the tloe of hatching and boring into the seeds) 6*67 days on red 

graa during April t977 (ambient isean teaperature of 29**^*0 and 

nean relative hunldlty of 69*>4 per cent) to ^•17 dnys on green graa 

file:///19r9
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during; Jfonuarj 1S;77 Caufcltrt mtun tOTjperatur* of 22.S9*C »n4 «••» 

r«latlva huaHlty of 6>,10 per cert) . Tin shorter Incubation p»r1oA 

ottenred \>j' earlier vorkers i s due to blgiaer teaperature end xela-

tlf« huffliaity. Furtiiert the present oteertation that farlatlona 

notel in the Incubation period between %g laid In different daja 

of ovipositIon vaa not larkedt er4 this agreed vlth that of Ralna 

(19T0). 

The period or lacub&tlon x-an̂ e4 frooi 6*t9 da;>» cm red graia 

pods in the field during March 1S77 (aean teape:ature or ?6»40*C 

and aean relative husldity of 75 per c«.nt) to €«49 daya during April 

1S77 (mean temperature of 26,75*C and ûean relative hunldlty of 

Q5.29 per cent)* with an exceptional prevaillnji temperature of 

33«07*C and 71 #71 per cent relative husidity tht; incubation period 

%faa extended to 7,9'^ lays, while i»calfe (1<?1*»̂  stated 10 to ?1 dajra 

of incubation period on cow pea luring cold months in Africa. 

fim obaervation* in tim prtiStint stud^ relating to the preaenae 

of a pair of pronotal plates^apimest atrophied conditions of taoraelc 

laga are in agreement t̂ lth the findings of Chittenden (1^9^)t Kimhl* 

icannan (ISIS) and Van Boden (1S46)« fhat tha pronotel platea yff 

helpful to the grub at the tlaa of hatching to get a proper hold of 

the egg anell (lCuRhi)(annan» 192>) vaa obaerved in this study also. 

The hold in the egg shell established by the pronotal platea of the 

grub was clearly Indicated by the preaenee of intaz^al aeratehing at 

the broader and of the egg* The preaent ocaarvation on the »eaaura» 

senta of the flrat in«tar larva (C,51 mm long and 0,^2 na broad) ara 

in cloae agraasent with that reported by IQtanĥ amum (1^19)* In the 
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preft«nt i]iff«iitlg«tion«» aubs^quent ioaitar* differed from thm 

first in«t«r ia r«speet of sixe ac vail «s tbe Absenee of pronotal 

{dL«t«t» tiM latter eonforainn; to tte OLservatlon of iOmtkikaniian 

(ISU)* Furtbert tte pr«««nt study ui^^^^ timt the bead beeaae 

iridiiitinet and represented bjr soutb parts orOy and tboraeic region 

becaae enlarged as conpared to posterior part of the tody* la 

subsequent instars the grub assuaed eunred shape like letter *C'* 

Aeeording to Qeve and CUrrie (1$64) and Hajalc and Pandey 

(1S^5) the grub unierwnt four inetars whioh vas eonfimed in tbe 

present study* In tha present studyt an atteapt has been aada to 

deteraine the larval instars based on the nuaber of bead eapsules 

sand%dtohed sequentially betveen faeeal pallets of preceding and 

sueoeedihi instars* In ths disseeted seadt presenee of the wiaber 

of head capsules sandwitehed beti««ta faeeal pallets of preceding 

and stfceeedi^ instars indicated toe mwber of instars eoapleted by 

the grub* Tiie duration of each larval instar was eoaiputed by dissect­

ing a it,m»ya nuaber of seeds froa saonî  the seeds infested with eggs 

irinich were laid on the saae day and hatched on the £iaae dsy* This 

gave only ths range* In the present investigation the It l i t III 

and IV instars occupied 1 to 4t 1 to 4t 2 to 4 and 2 to ^ dsyst respae* 

tively under anbient ttwiperature* Tliase observations were aore or 

less ooapars^le vith that of Howe and Currie (1$^4) who carried out 

studies at 50*C and 70 per cent relative hualdity* and partly with 

that of Bajak and Pandey (19€?) who carried out studies under ambient 

conditions (except during winter)* However* the reception in the 
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case of the latter MAS with regard to the luratlor of TV IriStar 

(1f»7 mean daô a)* 

The atudy on the tehaflowir of toe grub revealed that It 

bored vertically Into the seed upto the end oi f irst instar* Than 

i t tunnelled horlzontell> tovards the seed coat* lu the later 

stages oX ttt» fourth Instart vhen the grub reaciiad the testat i t 

fed and left a thin layer Oi testa viiicu appeared liii.9 a circular 

spot (%dLndov}« Trieste otsvnratlons agree aore or less with tba 

earlier fir41n£S of aoi)« and Currla (IS64} and lialna (ISIV)}. 

Hovevert none havcaade any observations regarding the pupal chaa-

ber construoted by the grub through coopresslng tha faeciQ. palltts 

and the seal (obtained in tae course of tunnelling BM feeding) 

against th^ vail of the tunnel* Ttte circular spot (wir!do%f) vhlch 

vas the future exit fhr the adult• forrted a part of the ,«8ll of tha 

pupal cn&tsLer* lacing tm windovt ĥe grub tecaoe inactive and 

undervcit pro*pupal and pupal st£|̂ <̂ 6f which is in perfect agreement 

vith the flndintiS of liowe and Curri« {^%Gr) and Ijaina (1S;70), Agalnt 

both these workers did r<ot speciiy tae pciloi of pre*T ûnaI period* 

In the present investigations the pra*pupal period vras founl to last 

for 1 to 4 dac s* The stage %NI8 easily recognised by tha distinct 

haadt cosparatlvely narrower thorax followed by the bulged abdoner. 

The pupal stage occupied a period of aore than two days* and extended 

Ufto nine da:̂ 'S* These observations agrae with that of Hove and 

Curria (1^64) tut disagree vdth tru}fie of (6 to 21 dsys) lajak and 

randay t1^65). 
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Und«r field eondltioea» tbe •tudi«s «bo%K̂d that th» grub» 

After b&teiiitiii and boring Into tiM pod eoat of red gr«it aueeeea* 

Ailly eontlBued furtber boring into the seed i f only the latter 

wae in eloae contact vlth the pod eoat idthout leaving afgr gap 

in bet Mien* 

The cuceeeeful entry of the gmb Into the pod uae revealed 

by the presence of a pinhole seen through the egg shell* The post* 

entXT behaviour of gmb Inside the seed f d l o ^ l s ls l lar trend 

observed earlier under laboratoi^ conditiofts* The present observe* 

tlons are sore extensive proving conclusively certain existing 

speculations of ^ngappa ani Belaraju (1ST7) to te true* 

The dean larval*pupal developmental perlol under laboratory 

conditioaii va6 observed to be shortest daring April ^B'H (17*9S dajra 

OB red graa) with a aean tespereture of ?9.5^*C tM relative huislditjr 

of 69*M p&i cent &ni long^est during January' 1S77 (?^«$7 days on 

green gnw) with a seen teupcrature of ?2.*>S*C end relative bualditjr 

of 6>*10). The finding in respect of red gra« i s in agreement with 

that observed by itaina (1S7D) on sung (1^**^ days)* The longest 

period of 25*67 days observed onĝ edrv̂ rsw in the t^reseat study ffell 

l i t t l e short of 26.4 d^s recorded on ming by Harieharan i>ingh (19€2)* 

t;nder field conditions* the vean larval-pupal develop!Dental 

period vets observed to range from 25*07 di^s during June/July 1S7% 

(seen tetsp^rature 24*2^C* siean lelstlve Isusildit^ S4*42 per cent) to 

>0*̂ 1 days during March/April 1ST7 (nean teaperatur« 27*^C» eean 

relative hitaidit> 96*2? per cent) oa red gran pais* The Influence 
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of teaperftturc on the sttaa Xftrval̂ pupal d«veXopaent«I period I«M 

Interteljr proportionflO. uaier laiboratory eoiiditlon£» while under 

fi^Xd eonditiOQCt i t MM direotljr proportiocaX* Thle incongruity 

between the obMrvetiont under these conditions cannot be explsinod 

ss t i s f se tor i l j . Howevert seeordinif to acsife (1919) the XarvaX 

stages of gm chinensis on cow pea in isoutli Africa Xasted for four 

to five Bonths during eoXd seasm but otiXy about fl?e weeks in 

sumMr* 

As against the dbsertations of Hajak and Pandey (196^) ^ o 

observed a wide fXuctuatlon in the totaX deveXopmentaX period 

ranging froa 17 to 114 days on cow pea seeds during different 

aontbtif in the present studjrt the totsX deveXopnentaX period variad 

froa 24.62 dsys (during ApriX 1977 in red graa) to 29«7^» 31 •'M 

and >2*>6 dsgrs ( in red gras during Juiae and in green grw and cow 

pea respectiveXy in January 1977)* The variation seen sagr be 

attributed to the infXuenee of host md the weatoer Ihetors prevalX* 

ing during the period of study* The extreae Xong period reports 

•Ic^t have been observed under cictreaiely Xov teaperature prevalXing 

during winter in Xerth India* Howevert the above reveXatlens eoaa 

eXose to the Observations of ifaina (1970) who reported a totaX 

deveXopaentaX period of 21 to 27 dsys on nung* 

Ihe observation of Booker (1967) that the pre*aduXt deveXop* 

aentaX period of C* aacuXatus had Mgative correXation %dth teapera* 

ture was eonfiraad in the present study on £• cJilnenBis too under 

Xaboratory conditions* 
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It i» to be eaphftslz^d thst field ttu49r pertftlnlng to tot«I 

d«felopa«ntaX period Is absolutely Iftcking* Tbe present Intestiga* 

tlons shoved the period to range fro» >1.*>2 day* during May/June/ 

July 1977 with a «ean teiaperature of 24.29*C and relative hualdlty 

of 94.42 per cant to ^7,00 daya during March/April 1977 (temperature 

of 27«97*C aM relative bualdlty of 96t22 per oeat) ahovlng a alsllar 

trend aa In the larval-pupal develop«eat* Purthert in one Inatanee 

of exceptional situations prevailing In glaaa houa€ \lilch had aeaa 

teapereture of 5>«07*C and relative hualdity of 71*77 per cent «h«a 

the outside taiperature and relative bialiitK vas aeaa 24»;̂ ;5*C aad 

94*^0 per cent respectIvelyt the developaental period vas eztanded 

upto 61.50 days la rad graa pods (seeds)* 

Under leboratoxy conditloast adult waa found to eaerge froi 

the seeds by cutting a l l along the border of the circular l id of 

ttm vindov anl pushlnî  It open. Under field eondltlont after 

eaerglng out of seed* It found Itse l f in the space betveea the aead 

&nd pot co&t» In vnlch edult beetles aade a circular cut and eserged 

(Flg.lS). Matln«̂  and ovlposltlon '^^m observed to take place Inva­

riably outside tbe Be9A and pod* The present finding disproves the 

cls las of Brldvell (1518) that adults of £. chlnens^^ which had 

developed froa eggs laid oa unbrolcen pods of pigeon pea to aate aad 

oviposit before cuttir^ their vagr out of the pods* The Obsarvatioaa 

of Baina (1971) that & fbif of the adult a which developed on cov peat 

aungt urld anl red graa after 9*̂  per cent larval aortalityt could 

BOt ehev their w^ out of pod leading to virtual failure of adult 

file:///lilch
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efli«rgenee vma not aulJtt&atlAtcd in tlm prcMnt *tu43̂ » Ti>» 

prvMnt finding va« in eonfonity with the obMrtfttion* of Sttngapp* 

and Balftrojtt (1ST?) ttiat the odult osoziod froa 1*4 graa podi 

through elreulMP holt** 

Furthtr finding* in the protcnt tttidioa m rolatod to tho 

ptreontoge of egg» suecoscfully dofeloping into adult in the enao 

of red grofli (*)l»>6)f groen groa (9€*7S) end eov pen (92.0J) under 

Infcorntoiy eonditiooo. Further* i t renged fros 2*22 to 22*02 per 

cent in red graa under field conditioiui* i^other intereeting find* 

lag during the current study wne that of the different atagett green 

and mature green poda vere proper atagea for the developaent of 

&• e> înanaia and yellow pods supported lov dtfelopaoit (6*4^ per 

«ent)» while tender and dx̂  poda were not at a l l auitable for deve* 

lopsent* Thaae findinga are in perfect agreeaent with tl»ae of 

iiangappa and Balaraju (1S7?) and that of Gunathilagaraj 1^ g^m 

(1977) in reapeot of green and nature green poda* Baina (197D) 

reported that 9>*]»? per cent of 9ggB of £• ^hĵ nensifi laid on firat 

day ai^ 29*6 ipmr e^nt of egga laid on aeventh day* developed into 

adulta*Aieeptin^ a few eaaest above trend waa otaerved in the present 

study too* 

there i s a good deal of controversy in the reports about 

aex ratio* eg*» aales outnuahering feaalea (Harioharan i»ingh» 19^ f̂ 

idarah and ^ohi* I^^Sf iiaina* 1970)tnore feaalea in relation to 

aalea (Teotia and ^n«,af 1%6) and tiae B^zea alnoi»t in equal nuaher 

(uaiaa* 1970)* Tha present »tudy alnost eonforaed to the 
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obs«rffttlQn« of S«ina i^^fO) In that tti« tex ratio of ^* ehlnenala 

v u eoual during JaBuair/Fobruaiy* Aprll/Magr and M«gr/juna» and the 

ratio of aale «aa sllgntly pradoalnant oter feaalta during 

Fatiruarr/^aroh (67 i 60.2) and *lar«h/AprU (47.*) i ^6). Theaa 

findings elaarljr indicate the aeaaonal fluetuationii in sex ratio 

of thia bruehid. 

Under field conditional nalea continued to dosinate over 

fe«aiea vlth the ratio of 2tO» 7.9i1t ItO and ?t1 aa recorded during 

January to March under glass house conditions (vith seen toaperature 

of ».07*C and relative huaidity of 77 per cent)t March/April» 

April/Magr and May to July itoatha respectivelyt vhich say be due to 

the influence of developing seed aa against dxy seeds. These obser­

vations under field situations nsre in conforaitj vith the findings 

of Haricharan dingh (1965)» Marsh and 6ohi (1^69) ant Kaina (1970) 

obtained under laboratory sltuationa. 

The present observations indicated that the sdults dldl not 

feed on any part of the red gran plant even ytovn enclosed on thea. 

The present observation i s in agreesent \dth that of OaLuca (1966) 

who stated that the adult of Callosobrue^if spades do not reguira 

food for survival or reproduction. Uovavert i t differed froa the 

findings that adults consuoed poUea of pea flouers reported by 

Pajoai and Mohingerglll (1974). 

The atudy on prenating and Bating period revealed a aeaa 

preaeting period of 45 ainutes and 4^> seconds with a range of 3 to 

95 ainutes in contrast to th@ otservaticms of Baina (1970) according 
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to vbcxi tbe •duXta were sexually aatur* «t the ti«« of oaergeneo 

•nd fiated id thin on bour* 

Horov an atteapt has Tb9en aade to explain ^he ptutnoBieBon of 

aatlng teebatlour of £• ehinenglg on mdeh Inforaatlon etallatle la 

aOMitr* tbi aalea vre found to be aetlve aa coap&red vlth the 

fenalea In that the aalea took the active part In ebaalng the feiBale, 

The feaala «aa paaalve and afolded the probing aedaegua vlth Its 

hind lags* After a nunber of attevpta* aale eueeeeded and eatabllshed 

union by ellablng over the baetc of fesale* The sating period lasted 

for a aean duratloa i seconds &th a range of t alnutea 

10 seconds to > alw vhloh Is l e ss than the period of 

5 to 9 alnutes obsei IS10). 

Repeated aatlni i both aaxas vhlch Is In eonfora* 

Ity %dth tiu observi aarsa £lagh <t96^) and Ralna (19'K))* 

Mating i«as seen botU aM dark conditions vblch Is In 

agreeaent vlth the c Pajani and Mehlnderglll (1974). 

Veiy short pre«>ovlpo»itl(»i period \ma observed ty Qove and 

Carrie (1964) vlthout specifying tkie period* According to fialaa 

(1S>70) aatlng and ovlposltlon followed energence* Disproving the 

contention of the latter» the present study has eatabllahad the 

aeaa duration of 7? alnutes 12 seconds with a r i ^ e of 19 alnutea 

and 45 aeconda to 129 alnutes and 30 seconds froa first aetli^ to 

deposition of the f irst legg* 

M regards ovlposltloot though deposition of single egg p e r ^ ^ 
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%«• ccMRsoB* laying of sore th»n one egg upto three egg« por seed 

wM also not umoaacm Inspite of the presence of seeds vlthout eggs 

iR the vleinltsr. Tbe present findings are opposed to otsenrationt 

of Otlda i^$*^) ^ o reported an in i t ia l oviposltloa of one egg on 

eae& of tbe available seeds and furtber ovlposltloa vaa at ivMOBt 

and those of Zaa^ou (19^>) and Oshlaa s i iL* (^9*^) ^o clalned 

that £• ehlnensls inhibited second ovipositlen on seed through a 

Gheaioal aarker* The observations of Balna (1S10) that usuallj 

1 to ? eggs were laid per saed altb^^gh as sanjr as seven aggs \mT9 

noted on a single aaeda while a fev seeds vlthout ogga vara s t i l l 

there has been eonfiraed la the present study* 

Unier field conditions* the oviposltion vas observed to 

foUov the trend seen un^er laboratory eondltlopSf %Aierelii egg 

l«jring at the rate of single egg per red graa pod to as msay as 

six eggs confined to a s-nall area on the pod* This study has not 

been carried out earlier else^^tiere* 

The earlier vorkers (firldvell* 1919; Kuahicannan* 197$| 

Balna* 1^71) studied that eggs \mre laid either on unopened red 

g r « pods or on beans In the case of open pods* la the present 

s t i ^ t eggs were seen laid on red grsoi pods to a greater extent 

and rarely seen on exposed seeds in the open pods* 

The studies on egg Isying as influenced by the stage of the 

pod shoved tht aature poia vith aaxlnui egg deposition (46;^) as tbe 

sost preferred stage follovsd by yellov pods (119 eggs) and greea 

pods (10^ eggs)* i>ry ead tender pods vith only 25 ani 10 egga 
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r«tp«ctlfc2^ laid on tliMi ««r« obserted to bo leaot attraetlve* 

Yttiy tondoi^floworo ond bud* did not ottroet C* yhlnenaffi for egg 

Xa l̂Qi vmeb lo in eonforaltgr vlth tM oboorvatlono of acalfe 

(t$19) ttiot bruetold prtforred dry ond rlpo pods of eov poot and 

tbOM of Provott (1961) and Caaevoll (1961) who reported that the 

Of Ipoaitlon of £• a»culetug eosnonead only aftar tha eow paa pods 

were fully foraad and apptmrtd l ight oelourad* But tha praaant 

finding diaagraas vith the otaartationa of £jehalic and I^aaollott 

(197>) toat £• aaeul&^ua praferrad davaloping poda of eov pea over 

•ature poda for egg laying. SiailarXy* tha praaent observation also 

eontradieted ths findings of j;>angappa and BalaraJ {I^TT) and Guna* 

thilagaraj f | j;^* Ĉ T̂T) who obaarved highest miabar of egg on green 

red graa pod over yallon and nature pods* 7B the above references 

the eriteria for datemining the different stage of the pod or their 

duration vf not apeeifiad vhieb aiQr be the prima reason for the 

present dlsagreaoant. 

Tha lovaat aeaii feounditjr of 42*62 eggs and higheat of 9}.00 

agga obaarvad under laboratory eonditlona (Fig*?^) agree with the 

obaervatioaa of IWcaaugi (1924)» Eova and Qirria (1964) and Raina 

(1970) who reported 70 to 90t 20 to 64 and >€ to 90 egga raapaetlvely* 

Howevert tha iiazlm» agg liyiflg of 10> reported by Fajak and Panday 

(1965) vaa found to be too high* 

further* the obaervationa of ^aina (1970) that naxioun daily 

aMber of agga laid vaa otaerved during tha firat ?4 houra waa not 

ooafiraad in tha praaent study iihera the tsaxiaua daily egg laying 
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vaa noted cm ta« ••eoadl day voleb confoniad to tbe otottrvaitioiis 

of aoM and Oirrde (lf€4)« Fi«ld »tudi«« ahô iad famindlty of 

£• fiâ MR»i& to rang* froa 49 to 56 ogga (saaa 52 • (§• ) • 

V«27 l i t t l a fariation wafi notad battfaaa tba loagafitir of 

aalea (7*27 dagra) and feaala (7«>0 daya) (fig*22) whieh vaa In 

agraaaaat vitlci tbs oba^rvatlona of fiaina (1S70). during tha parlod 

of praa«nt atudy longef l^ i s tba easa of botu aaiea never aiaaadad 

S*5 dajra vblla Harlohftran ÎngH (1f€?) reeordad 1?«> diQrs and 1̂ *6 

days raapaotlvaXy of aalaa and faaalaa during Hovaabar xiiieh «aa 

dtia to tba iBfluaaoa of lov taaparatura prafailli^ during ttet 

•oath* 

nia only report of ^ a k and Fanday (1^6$) partainii^ to tha 

lartaa of £• otainanaia tiibamating during eoldaat aoatli of tba year 

vaa not itotiead in tba praaant iavaatigation dua tOt perbapa* tba 

taaparatura pravailiag at tba period vaa not lov enough to iniuoa 

hibernation* 

A» aaiQr aa aeven para;»itea have been reported froa varioua 

parte of tba vorld on ^» ebinanaia of vbieb tba three hyuanopteroua 

apaeiea fiypfflaofrjitff 9?l?«?^i^ (Cr%ff.)» ^ TllitllilrtWf *̂<>** ^ueboeida 

or^f'^WJif Crvf and a paraaitio aite naaelr fy^^tyy Tff̂ '-WffOfflf We^ 

have been recorded froa India and in particular froa eratvhile Myaora 

i^ata (Kunbikannaa* 1919| Uaaaa ani Puttarudriah* 19̂ *̂ )« The 

preaent finding included tuo byaaaopteroua paraaltea Oinorwua 

vaaabufidua Tifl^.» a pteroaalid paraaite edlected unier laborator/ 

conditions and aa eupelaid parasite collected froa brucbid infected 
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pod» from n«ld» &» well as Pyeô ^̂ ff tentrlcoiup collected 1B 

tbt l»fcoratoz^' on £• ^hinenfif* The pt«roai«lid parasite lf» ZH»cord«d 

for the first tlae on £• chlnentls fro© Tnlla. 

The studies en the eovparatlve development of tvo species 

of tiniehldSf J» ch^aenils and C. aaculatus have brought to l ight 

Interestli^ Infonsatlon* Oit of the eight hosts (Table X7) seeds 

In vhleh tnelr developitent vas »tudledt both species sueeessfuXly 

eoapleted their davelopnent In the seeds of Bengal graai* field bean* 

eon pea aaA red graa* £• ^ftlaensls coapleted Its developaent In 

lesser tine than £• aaeulatus In a l l the four host seeds tooMplete 

i t s developaeat* In black gran* field bean (var* Uebbal jlvare*5) 

and s«^ bean. JJ. ff^JiPfntly failed to develop* whUe 5. g»f9Ul«l¥f 

su«oessfull3r developed* The observation In respect of blacic grsa 

•oaforaed to the findings ol ailvashankar 2^ f^. (1973). the study 

also reveals the fact that shorter developaentsl period as veil ae 

the extensive area oader favourable hosts of g* epimnal^ are the 

faetors vhlch have favoured the fbrser to doolnate over C* aaculatus. 

Pajanl and MohlndergUl (1974) observed that toe adults 

bid theaselves under seed but copulated %ilth equal efficiency both 

under darlmMS and light* Though the present study (Table X) £hoiMd 

that the adults of £• cnlnensis mn attracted to light the feaalea 

were fhund to prefer darker or shaded surface of the seed for laying 
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eggs (upto S4 to 96 per cent) &» coapared to li^lited iiurfaett 

vtdeb recorded «iljr 15*1> per e«nt egga* 

A teap@r«tur« of >0*C and relAtive buslditi' of '̂ ^ por eeet 

v̂ era ot$«er?ed to be ttk^ moat fevoureble for the rvplA deYelopeent 

of the truehid (22*19 di^e) ee eet^Xished bf the preeent study* 

Further Inereeee or deereeee in relative huaidil^ at 30*C had 

adverae effeet on the developaent in that i t shoved a tendenejr to 

prolong to 22*80 ^a We and 90 p@r eent relative hualdity) and 

26*16 degre O0*C and :$> per eent relative hualdity)* 

Teaperature of 10* C and 40* C at a l l level* of relative huai* 

dity were found to be ttniRiit«»d ft>r the development of the inseet* 

The observationa of ao\ie and Carrie (1964) that 30*C and 70 per eent 

relative huaidity vere optiaua for rapid developfoent of £* ehinenaia 

and that none eould devel^ coapleteljr at il7*5*C aa also that of 

Hove and Currie (1964) and j»iBha and tltida (1967) regardir« the 

ainiaua teaperature f^ the developaent of g^ ehinenaia agreea sore 

or leaa with the preaent reaulta* 

Aa againat the threi^old developaent of 1?*C to 13*C (itldat 

1S71) of C. chii^eft^ia* a threshed developaent of 9 .2^c waa deter-

•iatd in the preaent atud/t £• ehinenaia required 491*10 degree daya 

under laboratory eonditiona and 622*62 degree d<ya under field eondi« 

tiona to eoaplete one l i f e eyele with 6190,7"^ degree daya available 

under laboratcory eonditiona and 5690 degree daya under field eondi* 

tiona during the period of preaent study for the development of 

&• ohinensia* i t waa found theoretically to couplete 12*96 and 9*>9 
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fenerations under laboratory and fltXd condition* rtapeotlvely* 

Ilia Obsarvationa aXoost a^rae vlth t&oaa of HarleiMraii ^lagh (196^) 

and Anoii(yaoua (1!rK)« 

Tbe praaant atudy on life»tabla of jg« ablnensla aa storad 

produet paat during Ita fiald Infaatatloa la tbt flrat attaapt In 

tbla Una froot I^dla. ttm only Xlf a^tabla atudy on b ruehld eondue* 

ted under field eondltloas la that of MltebaX (Pt^'oaal eonraunleatlon) 

oa atffOfff^ff mlSU (Sorn)t inf««tlng poda oT SISSWM USSl^M 

Bantbl ufaereln ba baa dba«rf ed a asortality of 2^ par cent during the 

egg atage o%dQg to tba daaloeatlon beeauaa of daaart cocditloaa* 

Furtbert aortal!ty vaa noted aaong tba larvae after entering tba pod 

and before enterinc^ tHe aeed| aoat of tbe larvae that entered the 

aaed survived to tbe adult atage* 

In the preaent atudy* tbe tuortallty due to embryonic failure 

accounted for 2'im2A p^r cent (ati^ge of tbe pod-wlae oortallty ranged 

frcei 19i«05 per cent In green pod to 45*45 per cent on dry poda)* 

ifirat In&tar larva aboved tbe blgbeat par cent fsortallty (56#«>7) 

than any other atage&t tba death of larvae beln« eauaed by botb 

defective (veak) chorion of tbe egg resulting in the larval avargeaea 

tbrou^ unusual axlta and failure of tbe larvae to reach the aaed 

after boring into the pod due to t le gap ir between tbe two* Tender 

and dry poda shared tbe above aortality as tbe gap betuaan tba pod 

coat and seed In botb these stagea firuatrated the efforta of tbe 

larva to get into tbe aeed* The suaplcion of bangappa aal Balaraju 

(1977) has bean proved beyond doubt as tbe factor in tbe preaaat 



t 3 H 

•tuijr* A£ ttie true legit of a l l the larval atagea are atrophied* 

the preaence of prothoracie platea SQ the fljrat instmr larva help* 

In hatching and boring Into the aead or the pod coat aa the eaat 

Qaj be* vhen taere la no gap betvean the pod coat and the aeed aa 

in the caae of vature green and green poda the emerging larvae fin&a 

i t eaay to bore through the pod coat and then into the aeed aoon 

after Itt esergenee fron the eggt whereaa vhen the gap la nore aa 

obaerved In the tender and dry poda the larva after boring through 

the pod coat I fhila to cravl and bore Into the aeed beeauae of laek 

of gript resulting In Ita death* The? nortallty that vas otaervad 

even in the eaae of the egga laid on nature green and green poda aigr 

be due to the poaltlon of egg deposited on the poda* Yertali^ 

recorded by aubaequent larval at^ea (27«*̂ 2 per cent) and that of 

pupa (7*^9 per cent) aagr be attributed to ph^aiologieal and unknown 

cauaea* The death of adult due to trapping Inaide the pod uaa due 

to the relatively narrower aiae of toe eaergenee hole* The giortality 

due to the predoainance of aalea in the aex ratio iiiaiy be due to the 

influence of developing teed* the physiology of vhleh entirely 

differa fron that of dr^ aeed* Hoveveri ttds ia Ofily a chance 

factor* The negative trend index valuea in respact of tender* yellow 

and dry poda (sero) indicate that the Mortality faotora operating 

during these stages are effective ia causing dacliae in the bruchid 

population* The positive trend index valuea of ?,95 (green poda) 

and 2*67 (oature green poda) imicate that gicrtaLity factors operating 

in theae stages are not effective* Oorrespondlagly* the generation 

survival voa sore in tender* yoHov and dry pods while 0«14 in green 
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podi) and 0*13 In aeture poda* 

Teytlng of S>ed« of Dlffawnt PWtf prop y^MtM* ^̂ "̂  Their 
ai.iiia3iK!n33gi^i--5iiiir»i3WiT*Ain^^ 

In tills study 17 vsrleties of rod gr«i« 12 varletloo of 

gr«fin grant 9 fariatios of blaek gr«if 10 varieties of eov pea and 

4 rarlatlea of aoy baan vere teatad ualng five paranatera botb 

under natural ai^ art i f ic ial infestation conditions* 

The present flndiOc, in reapaot of soy bean seeds tliet th«(y 

vere least suseeptlble to bruohid is in perfaet agreetsent %«lth tba 

observati^ of earlier workera (orivaatava and iibatlat 1959| 

ApplebauB s i jj^.t I9€9t GoktMla* 197>i Qirisb s | j^«* 1$74)« 

Aaong tba varietiea of soy bean* blaek kulttii vas the least 

ausoeptlble* while h i l l variety was the aost suseeptible one 

(table XXII and XXIII). 

SLaek grats was also found to b« less susceptible to bruehids 

and \*as the next best to soy bean* The flndlngst vhlle confirming 

the observations of jiilvashankar ^ jj^. (197?) and Gokhale (1575) 

differ from tsiose of Chopra and Khurup (1570) who stated that arid 

seeds were sore susceptible* 

In the eaae of varieties of tlack gran* T*Fanth U-30 and local 

blacjc grsM were found to be least suMeptlble and highly susceptible 

varieties respectively* KĤ  variety of black graia tested and found 

resistant to bruehld attaeic (iahivashankar j | j^.» 1972) repeated the 

ptrfonaaace in the present study (Table XXII and XXJII)* 
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Qfn gnm and cow p«* r«fiked third and fourth in resptet of 

conparative ausecptltoilitr* Chopra and Xburab (1S70) stated that 

aow pea MI» raalatant to tae bruehid iMbta^ vhlle green gran vat 

higl>3o eueecptible. Tbe elala of Qoktiale (1<̂ 7>) and Glrish fj^ l̂ .̂ 

(1V74) ttiat green grm la tiaviag aore food value than red graa did 

not agree wltli the preaent finding that red graa bad aore food 

vaXue* 

In regain to the varletlea ?B 2/1 (green gra»)» OG-5 and 

Ko«779 (oow pea) reglatered the loveat Infeatatlon of bmehlda aa 

ooapared to PIMi»-2 (green graa)t Puaa*? and f>ttaa*4 (cov pea) %ihleh 

favoured the hlghaat bruohld infeatatloa in the reapaetlve eropa 

(Table XX7I and XXIII). 

On the varletlea of red gram* 4-46 waa found to be the leaat 

auaeeptlble and *5>* vaa found to he the b l g ^ auaeeptlfcle variety 

to hniohld attack (Table XXII and XXIII)* Another isportant obaer-

vatlon vaa that the aeed preferred for evlpoaltlon vaa not neeeaaarlljr 

preferred for further larval and pupal deirelopnent (aa revealed la 

eaae of aagr bean In the preaent atudgr)* Thla firming la In eonforaltjr 

vlth that of Qlrlah si fX* (1$74)« 

The flndlaga la the preaent Inveatlgatloa la reapeet of aeeda 

of different varletlaa of five pulae «ropa v i l l be of great uae to 

breedera and cultlvatora aa iiall* 
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Prtsent lavettlgatione on bruehids d«aling vltb fauiift inf««t* 

lug farloua pulae erop aeeda la tbe ^tet« of K«rn«t«k«t seatonal 

Incidence of bruobld«» field infeatiitions» field and laboratory 

biology and eeologjr with ape^lal refereBCe to ffl^oaobi-uetma ehlnenala 

(Li«n.«)i InsludlRfe lir«»table atudiea under field condltionat aM teat* 

lug of aeeda of 52 varietiea of fife pulce eropi to the attack of 

brucbida vare carried out during tba period fros iseptttabar 1976 to 

£*ept«9iber 1S77» 

b^udiea oa tbe bruchid fttur* haa revealed the preaenea of 

five bruehid apeciea naaalyf Calloaobruebua ealneRaia(LHmaaoa)» 

5* tfafcobrowae (Llnnaeua), C. HfffltfTyy (Fabrleiua), £ . i r a i i l ift^ri-

oiua) aia an unidentified apaeiea infeatinij aeven pulae eropa groiA 

in 10 diatrieta of the btate* Of theae, £ . ehim]Ba;ta ĴOS tha doainant 

apeciea by Yirtua of ita atteeklng five out of aaven crops that yer9 

aurveyed* 

Ttaa highest field incidence of bruehid \ms in green grw 

{yp:.m radlati^ (L.) Wllcaek, (Ft^aeolus aureuf ito«b,)] folloi«4 by 

^^ «»̂ *" (Caianue ^aJan Linn)* field bean (;^b~lat nii':er «edikua>» 

cow pea ryij.-B^ unguiculata (t,.) '^ap. iiub. ap* (^l^ndrica it.) var. 

e«eltlne» (V. alnenaia ijavi.flt and vaa the loviaat in borae graa 

[1* uaauiculata (L.) ^^p ^t:. ap Vffig\|4?\ttftti» î̂ ^USJlSS ^ ;̂it<?flf ^^nii)|, 

aoy bean (caycine f^ Merr.) and black gran [̂ * t8u>>̂ 0 (X..) aeppar» 

(£• auckO Uan.)] were not infeated at a l l . 
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%asoiiaa lBeli«nee studies of £• chineniis on red gna 

revealed the lowtst ineidenee of 1*50 ausfcert during fJeptesber 

1976 (period of eoaatfaeesent of riovwring of main erop) aad 

bighest ineidenee during January 1977 vHieh vaa incidantally tim 

period of harveat of aain erop* Tine bruebid ineideiu!e MIS fcmnd 

to be negatively correlated with the teaperature* 

Life bi&tory of £• cainenaia In the aeedt of aix hosts 

Be»ely* green graa (local)* eov pea (loeal)» red gran (S^)» blaek 

grs9 (!Cfl̂ )» field bean (Hebbal ivare*?) and sogr bean (Hardee) 

under laboratoiy eosditions and en red gras pods (Prathat) under 

field eonditloaa nas studied* Oevelopnental stages naaraly eggt 

larvalt prr^upalt pupal and adult were described in detail* Incti* 

bation period varied fro« 6«67 to 9.17 days under laboratory and 

6*19 to 6*49 days under field conditions* The grub during the 

course of i t s developoent]^ period passed through four larval instars 

and entered the pre«pupsl stage vhich uas f^loved by pupal atege* 

Four larval inatars occupied 1 to 4t 1 to 4f 2 to 4* and 2 to S days^ 

respectively* The pupation «»s in a ptipd ehaibcr constructed by 

the final instar grub by conpressing the faecal aatter against the 

^lalls of the excavation* The adult was obaerved to caerge firon the 

seed by cutting a circular l id a l l along the peripKery of the vindov 

which waa aade on the aeed coat by the final inatar grub before 

entering pre^pupal and pupal atage(s)* Under field oonditionst the 

adults emerged ti3r(Migh the dry pod by cutting a circular mergeiure 

hole siailar to the one on the seed* The larval and pupal periods 
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rar4g«d trcm ITtS*? d^yn (on red graa) during April IST^ to 2>.^7 

days (on gr^un graa) during January 1S77* Tte duration undtr field 

eoBditlons nas ahorteat (25*07 digra) during June/Julx ^977 and 

longtat during MarcWApril 1$77 (>0«91 dagra). 

tilt total lifa«e^el« of C« efalnensi^ laatad for a period of 

24«€2 to 29*75 dagra on red graa and >1*^ to i?«>€ daŝ a on groan 

$;tm and oov pea^ raapeotivaly under tbe laboratory eonditiona* Tbe 

total developmental period vaa fauad to be negatively correlated 

to teaperature valch waa sl^ifieant* £»ex ratio of C* ffalnenaia 

waa obaerved to be alaoat equal witb sale baving alight predowlnanee 

over fMialea in laboratory. Bovevert in tbe fieldt the preponderanee 

of sale was much higher* The preMnt studjr revealed that adult 

bruchid neither fed on red gram flovera nor the pollen* 

The act of mating haa been deaerited in detail* Pre«^atlng» 

{Bating and pre*ovlpo»itiOB oeeupied a duration of 45 alnutea and 

45 aecondat 2 aiautea anl i2 aecondat and 72 nlautea and 12 aeeonda 

reapeotlvely under uibient teaperature ai^ relative huaidity* "Hie 

fetMlea laid egga at the rate of one egg to aa aery aa three egga 

per aeed* iilailar vaa the trend under field eonlition» vherola on 

red graa poda aa a<ô  aa alx egga per pod eonflned fairly to a aaall 

area vere recorded* ?urthert feaalea were obaerved to prefer aatura 

greea and green poda tbr egg laying over yellovw dry and tender poda* 

The ftcundlty of C* ehinenaia aa obaerved in tbe laboratory eonditiona 

ranged d>oa 42*62 egga during Jaimary 1S77 to *t'i egga during 

February 1977* the mazlaua nean daily egg lay vaa obaerved on the 
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•eeon4 &r4 first dsy uaich gradually deere&n&ii t i l l tiie last ds^ 

of ovlpoaltlon. In tbe ileldt £• ehlmnsis recorded a fecundity 

of <̂2 dg^s* Mults of botn sexes lived for s p«rloi tidileh VM 

•laost equal* vltb fensle recording 7«>0 dsys sad nale 7*27 digrs* 

Besides the fye^otei ¥eiitricosas Hevp (Aeari • rrostlgmata -

^^ot ldae) t • parasite alte 0^5. ehlnenslSi two siore bynenoptenia 

larval parasites nsioelyt Olnariaus vs^afcunius Tlat. (ti^enbpkaret.; 

FtaroBslldae) under 1storatory conditions and an unidentified eupal-

nld parasite froa field were recorded during the study* 

^udles on toe eoaparative developnent of <g« chlnensls and 

S* >nc^latus In eight host pulse seeds which Included (1) Bengsd 

grant (2) blaeic graa» (>) cow pea* (4) field bean (var. local)* 

(5) field bean (var. He'cbal Avare*;̂ )* (6) horse gram* (7) red graa 

and (9) soy bean* showed ttist both species t^ixlved in four hosts 

(1» >• 4 and 7) while £• chlnensls successfully cooipleted i t s 

developaeat over eonparatlvely shorter period In five hosts (I* ?* 

4» 6 and 7) £• aa^ulatus ves successful in coapleting i t s developaent 

in seven hosts taking relatively longer tlae* but >dth no egg laying 

in horse grsst. 
' * ? • • • 

\ 

«»tttdles on the effect of light im the oviposit ion trends 

rev«»aled that £• chlnensls Insplte of ̂ being attracted to light* 

pr%£er shaded or darkened surfwse of the seed to the lighted 

surface for egg Isying* Another study to determine the teoperaturt 

ani relative hueidlty favourable for the developaent of £• chlnensls 

showed that a teaperature of >0*C and relative hualdlty of 
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nn ptr c€Rt to be most pref«rred« £• ehlnengls with • threshold 

4«velopMnt of •̂2«*Cf required 4̂ 1 .tO and €22*^2 dogroe days 

(tbttxaal constant) foi th« eoMplttlon of ont genorfttitrnt retptetlvolyt 

midtr laboratory and iiald aavlrwvaeata* £• ehlncnsJi \ias fbuad 

ttatoratlcalljr to eoaplata 12«i€ anH S.>9 gemrationa undtr laboratocr 

ani f i d d eoadltioiia reapeetlfdy la oaa yaar. 

The llf«*tahl« atudlea of the aiiOfe bruehld on red grai eatab-

liahed the larval eaergenee outside tarough onuaual exits because 

of defeetlfe (weals) ehorloa and falling to reach the seed because 

of gap betwewd the pod coat and the se«l as the key sortalltx factor 

which was effective In causing decline la bruehld population la 

tender «ad dry pod stages (negative trend Index of sero). Positive 

tread Index values obsex^ed la green (Zĉ *̂ ) and fsature greea (2*67) 

pods lailcated that aortallty factors operating during theae stage* 

were Ineffective la causlag decllT^ la bruehld portulatlois* 

Tarletal evaluation studies pertaining to seeds of ^̂2 varle* 

t ies belonging to five pulse crops showed scv bean and black graa 

varieties to be the least susceptible followed by green graa aal 

cov pea* Bad graa varieties were Ibuad to be highly suseeptlbla* 

fidallarly* aaoi% varieties uader oMh pulse cropst black kulthl 

Caey baan)t V#ranth 0-30 (black gra«)t PSi/t (greea graa)» CO**? and 

77$ (cow paa) and 4-4€ (red graa) were foiaid to be least susceptible 

as apposed to varletlea Hill (soy bean)ff local (black graa)* PIM^2 

(greea graa)f Pusa*2 and Pusa*4 (cow pea) aal %«<;3 (red graa) lAlch 

racorded high Infestation under raspactlva crops* 
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•toi'ed produeta, II* Plant Qii&raiitint ixtatlon* yokohaaia. i>p«1-2 

Taetla* T*P«i>* an4 Singh* Y.3*» 1966» TUi effect of ^ c t speeiea on 
ttM ovipoaitiosL fecundlt;^ wcA developtseat of Calloa<" 
Sllllffl^lf ^in»- Mk* ^SltlS ISSJsmiSgSL* | (^ 

*Tlaibarlaltat P«B»9 1S26» Kev apeelea of SavAiian ehaleldfllea 
(Myaenoptera). £ro£. tta\)all. Rut* So^.. §(2)t505->20, 

Uaaan* !»• and Puttaitidiiaut M«> 'f̂ S5» A l i s t of the Irtaeeta of >traora 
Including tiaa isitea. Bull. ^eot. Apric. Myaora lent. Sar.)» 

Otidat ia«* 1§4>f «»^dies on ttie acperiaieiital population of tbe Aiulci 
baaa %»evil, C»3,;oaofeytf?^ftJt4»|en^ia (L.) . VIII. Stetlatical 
analjrai&t of the flrequeney diatribution of the emerging \iaavilB 
on N^aaa. I^oto ;iiat>. ilisil* C^ l̂. Aarif.. ?ff|.« 5||tl-22. 

file:///iaavilB


< » 1» 
t 

aUCkUMQMxkmet G»t I>«var«J Ur«* K*C«» GopalaKrlshns Blwt» M. and 
Vishvanatbat i»*Il«t 1S72* Study ol vftrietaL i-9ftiftt«nee to 

Ji4nli«i £•$• and Qtld«t £.t 1967t Cxiafttie area* potentially vulntrafcla 
to stored product inaecta In Japan* ADPI. i:.'nt> ^ool.. 
20)l124-1>2. 

^ikaifet d»H«f 191Sf Pea and baan voavlla* ^nion of S# Afx4<̂ ^ Q»t̂ » 

fioathgatet B.J«t Hove* B.W« and Broet* G«A«» t9^7, The specific status 

SriTastava* B*K* and Bhatiat B*K»» 195f» Oetelorisient of Callosobruchui 
cMnfneia in certain vegetable seeds. Madrtts agric. J»> 
i5rroT«592*i95. 
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