
Bionomics and Chemical Control 
of 

Tuf- Pod Bug, Clavigralla Gibbosa Spinola 
(Hemiptera : Coreidae) 

THESIS 

SUBMITTED TO THE 

Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur 
IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR 

THE DEGREE OF 

MASTER OF SCIENCE 

IN 

AGRICULTURE 
(ENTOMOLOGY) 

BY 

lama! /9/ot¢ slain 
B. Sc. (Ag.) 

DEPARTMENT OF ENTOMOLOGY 

JAWAHARLAL NEHRU KRISHI VISHWA VIDYALAYA 

R. A. K. COLLEGE OF AGRICULTURE, SEHORE (M.P.) 



Tn 9 ~i~~a l~— 

7. 



Ct;F a: yP ZCATE,.1 

This is to certify that the thesis entitled 
"B>icnoad,ce and Chemical Caatrcl of Tur Pod Lug. CiavrUa 
Gitboes (Spine] a) (Heraiptere f corei6ee)" submitted in 
partial fulfilment of the requirements for the degree of 
MI'A,7,EZR CF GIMME IV ;Cr,.ZC'..T'J<Zw of the Jawaharlal Eehxu 

Xrishi Viai►wa Vidy Jaye. J"pur is a xeøord of the 

#onafid. reseal wont carried cut by ahri Kaani Kiebor Jain 

under me guidance and ouperv.eion. The subject of the thesis 

has been approved by the student's Advisory Coirr ittee and 

the Director of Instructions* 

)Ø part of the thesis has been submitted for saw►' 
other degree or diploma (certificate a ardee ate.) or has 

been publishid/ published pant has been fully a4* nq 4e&led. 

AU the assistance and help reosived during the ocurse of 

the lnwastioation haves boon duly 	ouledgod iV hixif« 

Chairman off- tt Advisory Coroi.tteo 

TflSSIS APPRC'V 	LY THE S' DE! T` t 4NrV2. .tst cc F 1'°:T'1:EE 

Airmen (ri K.J. S VO 

mss 	(Dr. V 	'„C. T 	u ) _ Le___  

Eei*er 	(Fr. O.P. 	h) -. 

!40*er 	(DX* A,K• oho 	axy)  ..~...., 



CA,R T I X C T 

TIde to to certify that the this ie. c:ntUtl^. 

•r IoNf*2xcs F+2.L t 	xcAL C7G`i TF!CL GF TUI rcr r z , cLA.V RALLA 

'DS ( SPIMLA) CI'  Tr • CCPE 'AE)" aubnittoe3 by 
Shri Kemal Kiahcr Jeth to the J.1S. KriAht Vishva V1dyelay,+ 
Jabalpur In partial fulfilment of the rogUIr+ eta for the 
12e!3r a of !2. Sc. (Ag.) • in the Fepartsnant of 92-TCMMCCY has 

been arprod by the Stv svt*s Advisory Com*alttte end 

External Examiner(s) after as oral oxardn,-?tion on the aapa. 

p~1s~ 
External t;xar,1ri( 

Major ;evisor 

Mae of ?- Op33"tme"t I 

Zalxecbaf of Instructions 



IA  : K t 7 G. J L E V C . I: ': i t:' T 

I s an this Opportunity to express n deep sense 

of gratitude and indebtedness to Shri K.J. Siegh, Junior 

Scientist, Entcr ology Depastmont and Chairman of r 

Advisosy Comittee for suggesting the problem aW for his 

inspiring, able and never failing guidance during the 

course of this investigation and preparation of this 

manuscript. 

X an extremely thankful to mentors of n advisory 

Coumlttro, Dr. R.C. Thakur, scientist and Head of the 

section of Entemlogyt Dr. C.p. sigh, Baas Entomologist, 

Soybean project ass! Dr. A.K. Choudhriy, Junior scientist 
(Entomology), for constant guidance, keen interest, critical 

examination and correction of the manuscript, 

X am ash thankful to Tyr. P.A. Khan, Associate 

Diraotor Research, Zonal Agriculture Scaeoxcsh Station, 

Soho e, for providing facilities during the Course of 

investigation. 

$y deep sense of respects are due to Dr. r.P„ Ease, 

Dean, R.A.K. Calleje of Agriculture, 3ehare for the 

a*couragew nt in this yo k. 

I an reich obligate to Drs  SON. 'Vaa 	Associa' e 

Professor/ Shri J.P. Gujrati,, Aasociata Prafensorf Shri 

K«K. Fans, Junior Soiezitietp Ku,, Ensue Kongo, Research 

AesO!L.te (Erato.), Kus Sushes Name, Eeseerch Associate 

(V].rit Pathalaw) and Shri E.C. Jain, Research Associate 

(Chemistry), for thei the help, suggestion arid mt2 uelam 

wn by them during the course of study's  

I. 



ii 

11y thanks arcs also duc to 1hri K.r;. ?ya, Ingest 

sottex:.rihri Geuoeeh Jain, Labe AttetiicaQt end 3hri R4. 

P.xthore for their valu*le help and ccc oration, 

I highly appreciate the good..will and help of e' 

adlleguss end friends N.r. Bahtm Husain, t .s. tea, p.s. 

!aajput, E.K. Ftsijabi, ASK, Katere, F..a. Kirar. Lalit Jam, 

Visendra Jain, R.K. Jain, enil Jain, D.R. Serethis, G.u. 

Chouhsn, D.K. Ku1)carni, V.K. t'athek, F.P. Ra,Ice, M.B. Pathak, 
A*K. Jain, U.M. Jam, K.G, J61t, RISC•  Gupta, P.r. POQ XEi, 
R.D. windhi, J.pr  Jain and s.K. Jain, 

Last but not lei , I express ni gloving salutatigm 
to uy parents, uncle Zhri £.L. Jain & sent, C.t:. Jain., 

brothers and sisters, whose flilial alfsctim, enoourwjene  

and blessing have always kin a course of inspiration to 
no in all ey unuartakirc;e. 

T lace a Zehorc 	
,mot Fcishor Jain ) <r 

Lets 1 



C 0 V T I N 8 

I f''TR{ 1=0t 1— 4 

II AEVI8Ff OP L2T!FL\'tW1 9-10 

III N+AT];RIALS AND P. T"S ... 11-15 

IV WERXNTAL PINDDS wa• i~w41 

V DISCUSSION ... 42-49 

vx ... 5O..52 

APPSI IX .,. 53 

R*P ENCES ... 84••57 

VITA .w• 58 



Ptas.s play an importsat role in lxuien nutrition 

La India as majority of the people depend on vegetable 

protein., the bulk of which comes from pulses especially 

pigeo ea (tur). Aaaording to Dr. Aykryoe, three oz of 

pulse*fday In human diet are omoeseary to snppli the 

essential proteins and other minerals. Apart from its 

importance in diet. the pulse. increase the fertility 

of the sail by fixing the atmospheric nitrogen with the 

help of bacteria present in their root nodules. 

Ammojit the various pulses, Artier or = or 

pigeespea or r+sdgrm. (Calanus ceiqp (L) ! lsp.) is an 

important pulse crop, which furnishes indispsnealle part 

of daily needs of proteins. he green meets of the Arbor 

area also used as vegetable, while the other plant parts 

Pike a valuable fodder for cattle. rsy stalks obtained 

after threshing are used for basket making or as fuel or 

thatching materials. 

Having a wide adaptability to soil and climate, 

It is cultivated all over the country with they excepti ns 

of the areas which axe either esssssivaiy wet or expuisuc. 

savore frost. The deep toot system of Aier gives It 

good ram to drought, zt is Widely cultivated Under 

1 



semiarid aasdttA me of contra and peninsular India and 

the north 1g inn plains. t1 ehaxaa wtra. Uttar mra oeh. 

Madhya Pr.d.ahs Karnat*sr era Pradesh on Gujrt. 

Table 16 Area and Prcdqutl.se of axhar (Ytear 1984.88 ) 

place 	Area 	Pro uction 
(Thousand 
	

Average 

hectares) 	terne 	 kg/ha 

India 	3,213.0 	2,66+6.0 	029.75 
RCeP• 	50404 	407.6 	808.08 

CCryeZrvreut of Stria. 

Y,adt~ya Pradesh ccntdluta8 15.69 or cent in arab 
and 33.28 per cent production of the cscp in In iE1 with 
average productivity of 80008 kg grain/ho. 

Iuspite of le . ) arse and heavy efforts 
being dono by the gcve ' -'It extension ageasie. to 
isoresee the per hsctaze production, the yields axe quite 
low i.+. 008.08 kg/h. in Nadhya Pradesh. There leer yields 
nay be attributed to the damge caused by nu bber of insect 
posts atte ling this crop at va*yiag growth stages. The 
following are the iscOrtant insect pests of pigeonea at 
xaproductive and fruiting phase which directly affect the 
yield in r4nThye Pradesh is sndlr and d'skt meta,, 1916). 
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Table 2* major iaract pests of Arhar in rAdhya Paade+* 

COOMM aenis Entclogy &me Plant part 
dauaged 

Pod borer mo 	o*, 	 Rub. Plows & pod 

Pod fly an.0zeafr3 Eun  Al, Pod 

Pod bag C1aviazOUa aQtoi 	Sploela Leavee.tlo.sre 
ad Pod 

Pl 	.0th ExlaatWW atLiea Wlata. Flowars 	pod 

Leaf roller nritlea ) Leaves 

plea beetle hedurania 	u 	S J. Leaves 

ong tI* pod infesting insect posts, pod beret, 

Pod fly and pod bug, axe the at ieportant peat" ceweu 

heavy 108.05 to arhar crop in 14adb a Pradesh. (Odak 	., 

1976) • of these, the ter pod bag,  Ch 	is 
(spin.) has aeaurtied a status of potential post in the 

state. 

Mish a (1979) reported that with ad"tUm of 

airy ens uiçh per plat, there was 1,05 and 2,79 per 

cant lncreau! AD bud and pod ahsddISM respectively. ly. *hilM 

there was reduction in ni er and weight of pods and 

grain" by 1.12, 0.5765 pf 4*72 and 0,4725 p, reap help. 

He *l. re o rtes the eoonoo *c lhr+esheld and eCaoonda 

injury level of go athsa as 2 rme 4 	 plant 

teepsatively. and suggested that this post outd be 



given equal priority as being given to pod boxer and 

podfiy. Its systematic position is as under; 

Class $ Insect& 

Order s iiemiptsrs 

tab order s Hstexcptera 

Family $ Coroidae 

sst family $ Fsstf+QSVpAtaeMse 

Gaone ;avLoreUa 

s 	less a __xo_ 

so far•  only Was species of  Ciao  la  axe kaolin 

to world of which only three species, via. £. 

3pin•  R S, boriens  robrn• 	itellatis West. are fond 

in India (91stchsr, 1914p 1kztsce, 1921 and Uiadra, 19l). 

ciavicraUa  cithea3pLnola has a gibbous 

(unequally oonvsx) md 	without 	aka on Oath 

seguwot and can thus be diatirguishad from its close 

relative  C1ajiQrapa  orrsns Dohr,  , which is cheraaterised 

by a►  scng 	 (equally convex) with its postern* 

lateral, angles produced into strong +puss (Kavedia, 1962). 

fa_eping in v&sw the importance aerr status of the 

pest. bA]LCWUV studies were undertaken as this prat. 

(A) 	t,icnomL a of C. gl o.s  Including food prefer 	.cad 

(b) 	chemical control. 

Findings an these, aspects fern the subject matter 

Of this the" 



clJtQTSI..$2 

RIVZ$W 	LZT$ItATUP* 

The tur  pod bug, CXLNAgajlfA aoaa Spinola is 

an iaeportant  me potent  post  of piçeøcp... The 1nqeetjcjati i  

an the aejor aspects of the post is being reviewed an mder, 

(A) Licric* of  

Gengrede (1961) ebadiad the biology and bonic8 

of tur pod bug at Jebdr*zr He "ported that the eggs axe 

is cluxtero of 3 to 14 egge. The incifretlon  =a 
eysçhel period rouged frae 9  to 15 and 15 to 23 days, 
reectLvel. The eostçlets life cycle todc 39 to 56 days, 

The im.v&ty of the adult was 6 to I days, whereas the 

fecundity was 140 eggs*  

sad shelgeorkar (1964) stod.ted the bionenice 

of tur pod bug at Negpuro  lie zCrtcd that the eggs ass 

laid AS cluster of 2 to 14 eggs. The £ncutattoyz and nysçhel 

period ranged frce 5 to 20 and 14 to $I days. respectiw.ty. 

The lit, cycl, was colet.d in 19 to $I days. The 

longevity Of the adult wee 3 to 12 days during Qctcber to 

Nor sad WaS 40 to 50 days in Decarber, wtaere its 

fecundity was 60 

DUO= (2065) atuClwl,  tics Liology and tionomica of 

tur 905 bug at Jsbalpur, me reported incubation Dori" 

$ 



7.69 days, nyuçhal period 16.9 dais* oviposition period 

100 to 151 daps. adult longevity 155 days and fecundity 

was 437 eggs. 

Ron Singh (1965) studied the life cycle of this 

insect ondsr c ntxcl and sa oontr'olled conditions at

Mend (cu)sat. State)• He reported that the eggs are laid 

in Cluster of 2 to 14 egg*, The inedmtke period ranged 

S to 8 days iasdez varying laboratory taq*rature i.e. 

to 28°C and 4 to 14 days under controlled temperature at 

34 + 1°, 27 i*  and 24+ 1°C. The ovipositiaa period was 

2 to 23 days, Th. life ayole was cosçieted in 25 to 45 days. 

The longevity of the adult with food varied 1rc a 12 to 

95 days with an average of 36.5 days* whereas the fec mdity 

was 15 to 306 eggs with an average of 180.2 eggs, 

tirdri and Vsiehaepay.n (1945) atuied the .abzycni. 

+u d post 	developmentof go 	at different 

constant ta'.raturs nd Zspoxted that the etfoatirs range 

of teyperaturs for the development lied between 25 to 95°C, 

sir (1946) studied the a bsyonia and post 

S*syaeha d.wlcpaut 01 .„ aittssa at ashore. He reported  

that the one a" laid in cluster at 5 to I1 ages. The 

incubation period --- rsysiphal period eaged Iron 3 to 12 

mad 11 to 24 drys, respeativaly„ The life cysia was 

ooepleted to 17 to 34 days# whereas the fecundity was 

650 *(Me with in ever+ga of 267.4 eggs. The longevity of 

amt with and with foed varied hoes 13 to Sit days mall 

3 to 7 dais snspnctbniy, 
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d+oesasy (1969) stu6iad the blo mal" of 

Ciavlari 9A 	ca p*geopçes in the ieboratosy to 

Meharaatra at 80.9001 and srps ! tna tatioe period 

7.9 day.. nymphal period 23.7 days. The adult mete and 

tamale lived for 2501 and 31.9 days• reapectiwaly. In the 

field he found .ggs as the crop from Qct*er to harvesting 

of the crop and it was mat active is 	and 

Jeeasy. 

Y3assne (1981) described the distribution. nature 

of damage•  biology and control measures of g, aibboas. 

He el serued that the adult was quite active and brown in 

colour. The femme laid shining eqgs on pods in cluster. 

The nymphal period ranged 7 to 25 days dependingupon the 

p"Ve tin temperature. 

A wry little pLiiahed wo* as the population 

dynamic. of .çlavioralln a, 	is available. Fiance the 

we available on ita actias dried is reviewed here. 

J%etahar (2917) reported this insect as a serious 

post of rod soma around Pccna, me as a minor post of put sac 

is VUx". 

Ga grade (1941) abeamd its activity free the pod 

formation stage till harvest at Jelalpur. i•e. upte Fa ruasy 

31Adme (1965) reported Its activity from middle of 

October to and Of $sy en many leguminous p).aats. 
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Kapoor (1966) reported its activity from last 

week ef nowmt~er to pay at Sahara in i:a&fya Pradesh. 

Chpadriasy (1967) reported .pest activity free the 

3rd week of Navoaber ispto 25th May at Sabers in beta 

Pradesh. 

Singh and Patel (1968) xeportsd its app'ararioe 

free the tire of pod forrati n till the harvest of the 

Elam cad Harcharen Singh (1971) found two spsclea 

of pod bog. vii. Q. tbboan Sp a. and go hor3'i t)Chm 
on the crop. 2. gUnea was coeneely present and was of 

eoonomft laportaflos. The post remain aatiw from dMle 

of October to begthnthg Of June with cceAcPT+thSl 

pensrati ens. 

chasshaxy (1973) reported that pent was active 
free October and disappeared shortly betore harvest. 

Gbash (1982) reported first appearance t of c. 	q, , 
in early aatcber and peek population of poet bed 

ZZOV amber end January. 

1st prsfezeae's 

laheaqw a (1983) studied the affect of three food 
plants in Laboratory in Nigeria at 28~C on the life and 
population paxaeeters and found that population declined  

by *0% i.e 13 weeks on pi .oepos card 11 weeks an cue►  
and bsap, The pia** facm6ity gate was reached a 
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earlier in a u1t Life when the coteid too an pigeonyee 

or 	a than an begins* 

Rewat A& A,. (1905) reported that the pods of 
pipes In the middle stages of devolopenat we" nest 
pnefersg: the duration of developra►t was also shortest 

and 

 

adult life span greatest on theme pods. 

HISM nl 	cries$ 

Letrsy (1909) reported now ahalcids parasitimi g 

eggs pt claka in the field. 

Mehra (1924) while describing the erode cf 
.mergsnc. of the paarasites from the parasitised eggs 
stated that heavy parasitization 1s caused during April 

and may by chalcid parasite. 

Usmm and Puttsaudiah (1954) r portcd liac9. 

tuviumntxJ,L Crawfa (Seil3~aaddaee tt anoptera) parasitising 

the eggs of 2. gibbosa at taegldro. 

BiAdra (1965) far ad a minute parasite, ftadronotas 

ent.stiaTom. f*'om the eggs of . czibbaa at Jat'alpur. 

(9) ch oal Co ttol CC gp oft&oss stn. 

Fletcher (1917) xv 	506 OoL1brll3RUi me 

destruction of the sit ad adults ky shaking the pods 
in a tray containing kemajoi.6 water. 

Kadan a AL. (1956) tome that dusting with 5% *HC 
at the eats of 15 lb• per saw gees goad result in 

sar'relIitq the past. 
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Thdmr A& A,. (1980) repOrted effectiveness of 

several inoscticMdss against the post In field at JabalVIC 

a sound that 5% LHC + 10% 1 	(1ti) dusts and quisaiphos 

+~ dissthoata as sprays meats highly effective after 3 days 

of application. Qi1na#p1me was the Mot effective even 

after 2s days of trams followed by VI C c MT and 

5000  

A wat Am A. (1981) ewsivattsd ovicsidal action of 

17 unmmtie1ders against eggs of the past and found that 

endasulfan (thiodaa) at 0.07% and moths at 0404% 

vex* most effective which gave 76.66% on soxt illy 

Singh Jc M.. (1983) found two foressiaticns of 

cad arpi (t.1atgrd.le sad ashen) at 0.1% seat effective, 

92 and 96% spot nortality. respectively. 

t imgb 1 , . (1985) ssixasted that the cad aryl 

v.C. 51762 (thlgdica s). )IPC (Zwpxccazb). VFW (f 	szt) 

sad GeV$=& (carbaxyl with asses) were highly effective 

against the eggs Af ClaviizrallA aikbosa, 



CHAb'TER-1 TI 

(A) Eionom*cs of C1, vtaralla g 2ho 9 Spas. $ 

A regular search to find out the appearance of 

the post in the field was marls from Septesher. 1985• The 

adults were collected from the faze of R.A.K. College of 

Agriculture• Sebore and from the farmer' a fields and 

brought to the laboratoxy and fed on devsbpthg pods of 

piggy*. 

Rearing in the labesatosy was staztad in the 

first week of October, 1985. The bionsmlcs studies were 

conducted from second watt of October, 1985 and continued 

till Isat week of January„ 1986. Fax the waning of 

different $t•0$ of bogs pslsidi:Phas of different 

diameters. is. 7.5 em. 10 an end 15 em wars Used 

(Photograph 1) • The bugs ware fed on tender pods provided 

daily in the mezeing, is order to get the fruit* is s ppio 

ers mesa resting WOO done Is glass ohi1 ►s 

(Photograph 2) of aim 22.3 on height. The south of the 

ohLeasy was cowered by isii s cloth tied with the x*bsr 

brad. The petr*dishes and glass chiie*ys were cleat 

daily with star and washing ponder. Freshly emerged =a* 

and female adults war. Wean from the menus culture and 

svaaried in p*tridishss of 10 cm diameter. At the bctt m 

11 
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of each petridisbes. a circular blotting paper was 

provided to absorb liquid eexeta secreted by the adults. 

The adults were provided tendwt pods to feed and to lay 

eggs upon. The eggs laid by female on the pods in the 

pstridish ew were renewed daily and kept in another 

petridishe s for further studies. The pzs..ovipoaiticn, 

ovipositicn and post ovipositioi periods were also recorded. 

Just after the hatching of the n hs. each nymph  was kept 

in a separate petridisb to record its growth. and 

dewelo motel otecjrwatietna anc'm. aaurajr nts of eh instar 

were also raaordee?. 

The growth index and Cawlo rental index were worked 

out an the basis of the data recorded for bion mid studies. 

The growth index was calculated by dividing the per cant 

adults formed With the total nymphal period whereas the 

developmental index was Cala fated by using the fora zla 

The nu**sr of eggs. nirph. and admits per plant 

were recorded at weekly interval on randomly selected tea 

plants of tur from seeded aatcber, 1905 to Jennexy. 1986. 

tam of 5995 +end bugs i.ao  nyhs aid adults 

Were calculated as weekly population. The week numbers 

free lot oar to last week of January were represented  

as standard ws*s. 
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OM nxeferenc*i 

The different stass of ,. 1bosa have be" 

reported to feed on different host plait. In eider to 

workout the preference of this insect for afferent host 

plant., a series of .xperinsnts were planned whore pods 

of different host plant* we" arranged in a circle havi 

di.aeter of 43 can in a rectangular box framed with glass 

on the top (Photograph 3). The amsaurelnt of box was 

60 * 50 x 5 cm4 tkty adults of the save age were 

released in the osntre of the circle. Pu*.re of adults 

found an  different hosts were counted after I, 2, 3, 4. 

S and 24 hours. 

SAV" snaniess 

Regular weekly collection of eggs of the peat was 

made from 3ultiwator' a fields and reared at room 

t.erstuzs In the laboratory to study the paras.ttes and 

extent of perseitisatien. 

(F) Chemical control. 

O.retiwe toxicity of aces of the modern 

inaectici4as was tasted in field cue laboratory trial 

against the adults of . aibboua. The different 

insecticides and their source of supply are given in 

Table 3, 
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Table 3$ Details of diigesoist Insecticides used 

Cw fl oiHt Trade flam 1atico cCflC0fl- Source of 

(a.i.,%) 

Penvalerste Feeval 20 a.a. 0.01% Searle (Udia) 
Ltd.21.raneaar 
Des Sutchadvala 
400001 

Decas~athrio tecjs 2.0 o0c. 0.01% Hoeche t pharma•. 
coutic d a Ltd. 
Hsechol t Manse 
I aritrsn point 
£ontay 410021 

P.zasthxin Basmas.ct 25 s.c. 0.003% L"hasat 	aeri,.. 
aim mi11'Pvt 
We Haxtear 
house Dopeby 

Vlucythriaste Pay-off 10 s.c. 0„003% cyen+e~d Indio 
Ltd. 

~s000csotophos Ravaaron 36 s.c. 0.036% Ciba Celgy of 
India Ltd.14.4 
hotel road, 
fray 4€ 0020 

Qamaiphos $ltelux 45 s.c. 0.045% sendca Mouse 
tom) Ltd., 

cortosulfen Eorshsad, 25 s.c. 0,01% fallis India 
Ltd.p21.smcdar 
Dos -%A wwavels 

, 40000 l~
Laay 

Cyprri s hrin Cypezkill 25 s.c. 0.005% 1tiarat cu1 ver. 
isieq mills put 
Ltd. ,lo 

P1U 51i0ste ) svrilc 25 s.c. 0.005% 3aados Haase Ltd 
(India) 

;t 4341.8 t'olyttt 8 427 e,a. 1.17 at in iuhdwate Clubs 
(s.adye4x) 1 1 rotor Geigy Ltd, 
POF*302 E r•a• 0.004% Indian explosives 

Ltd.Agso-ahemic. 
creasing station 

Leuglors 56006$ 
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The ror irod øacetratioa of spray material of 

each insectl,aides was prepared by calculating the 
Quantities of the particular insecticidal foznuiatim used 

for the required wluue of spray, as cjiren is Table 3. The 

quontity of each foxmeiatim was calculated by using the 

following renege. 

Cx1-C1ZV1 
where, C • 9ivae concantration of foxaulattoe 

V w volurs of the foctaetedoe required to he used 

C3• required 	ntratiC of spray material 
V~•• the volume of spray liquid 

The required Quantities of the formulations were 
measured by a nicropipetta and miaoed With required 
quantity of water to m ie 1000 ml of spray lied. The 
trial consisted of 12 treatments including control and 
was replicated thrice. 8or each replication 10 adulta 

lugs were tuns for the t 	. 

gh"M adootsd is the 5 Srinmt* 

~prayiiig was dons with hand erasion sprayer• 

for each treatment 10 meter rev length was marked and the 

spraying of each ia.scucnen was done 0 1 litre/10 muter 
tam length at the ding stage of th. crop„ After nor 
hour of spraying 10 pod' xepkas!ln were plUdkee and 

kept in the P idlshsa of 15 am der. In the laboratory 

10 adult bugs / replication were released and ailov.d to 

fend the treated paw for the eualustico of nmoxtaiity. 



c k apT'CR..IV 

2iXP ZF 11a8NTA1 F XaP 1aG 5 

(A)  Ll20SAc. at QLVISraUa altbos8 9nlssoiet 

Tbs life blowzy of the pest was Steins from 

cctoLer 1905 to .sassy 1946 at to tam ratuxe at lshei s 

is Madhya Pradesh. The temperatuze and relative hw idity(%) 

during these senthms are given In Ts to 4. 

Ts 4• Avers tGUWrature (Cc) and relative bUr1ty CS) 
daring different months of study 

t rloeth .ozL. tue 	
"" R.0 :' 

vax. !in, (%) t•:cx. XJn. — CS) 

Oct.•85 27.23 26.48 46.93 29.45 17.12 77.1 

Dtvv.e05 36.31 24*41 34#10 29.80 10.68 63.8 

1 oc..65 23.60 21.53 30,36 38*34 11,84 71.74 

J000,86 22.30 20.43 39,51 26,93 8.80 71.56 

The freshly lave eggs we ditty white which gradually 

shed to a** brown before hatahiag WA are fItuty glued 

is the ssrfsos of pods or leaves by a sticky aacretlan. The 

eggs an laid In clusters of I to 39 as pods and leaves* 

They axe aieaatm oval shaped, and bad S or 6 pin lead shaped 

raised structures c the anterior am*  Sach on is 1.( 

0.030 as in length end 008 M 0.052 as in breadth, 

it 
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 —I----------~ 20 o 

FIG.1:EGG PERIOD, PERCENT EGG VIABILITY 

FROM OCTOBER 1985 TO JANUARY 1986 • 
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t 

The time that slepsed betrs* actual egg laying 

and batahiaq wee fauna to very and ass given in Table S„ 

Table 51 Egg period, pmra t viability 	celorannt  
index at tom temperature 

Noeth No. Of gyy  of  spa sriod (lava)  % visbi.. Develop- 

290~ 
 

	

eggs 
	Rye Nean 
	eme Of 

in e 

©at.•85 923 	710 	4 to 8 6,S_0.87 77,11+27.22 16,,,6 

Rov..85 164 	135 	6 to 10 8.2+1.17 83.78+20.40 12.5 

rec..8S 	48 	40 	9 to 10 9.3+0.46 84.19+12.06 11.1 

Jao,.86 	31 	28 	10 to 12 11.2+0,84 94.741 7,93 9.09 

The Incubationa period ranged free 4 to a days, 6 to 
10 days, 9 to 10 days and 10 to 12 days during October, 

$s a ber, Dacaotr. 1988 and January. 1996 respectively. 

The t4abusty of the eggs was 77,11% is Cataber, 84,..78°% in 

ire  84,29% to Dresobar and 84,74 % is January. 

Ls of hati 

a alnut. circular line was observed 

slang the adored dorsal ssand aleck. Pint t ash mss 

Its hood fu inside the an raising a lid like part 

ear ,acat+is to a oar bonnet. it forced the lid of the an 

in such a w0► that halt of the beta oo td be wrens first 

its hood ao0 fare lags e out ialiaasd by antennas, mid 

008 hind PLUS of legs„ sie4y and 	y the tags aiogwct 
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skit ways and the whole Insect se eoat of the on shell. 

The hatching of an egg tads 9 to 15 mss, 

$he morph d 

The apnchs passed thzvugh the five u efts to reach 

the adult stags. Each inter wee distinguished by the 

gradual developments of the various parts of the body, wings, 

ma&hVs and ovlaaration etc. The feeding started generally 

after the first multthg. During unulting the therax was 

first Zoned to be fans frces the aaceivima. JUst after 

unulting the mysph remained meats and body odour was 

light yeItoi4* to dirty red. Later an they bacon dull or 

dark bs wn in colour. Luting Hting Insect beads Its 

thorax sent tines and trios to free the leas and lead„ she 

teas also help In pushing out the situ !roes the eatsnees 

and adoises, (photograph 4) 

2, st 1tsster. 

The newly hatched nyzh is light yellow In colme 

but after 1 to 2 hours it becoims daft bzsvn is colour, 

The is ad is desk brown with two bl.asic des an the 

frentoalypeel r.gionf  and Of a tbugi*ethes type. The 

bulging coagound eyes are daft brown. Antomwa are four 

sego 	d. Thorax Is aw& a 	►  From each aids of the 

psethot m two spines are projected tat r*Uy r  remar 1s 

deft brown with p40 ring in than ciants.. The tibia and 

tatel am dirty yellow. The chdO As dirty y.Utw in 

ODlour, Th see are sight desk bias spas projecting  
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daxsol ateratlyr four from each sits of the abd mn. The 

duration of the first master iw ,ivnin In fable 6 and 

mmasuxemect In Table 7, 

The freshly sositsd aysph is orange yellow hat 

later an changes to dark brown in colour. 

The heed is orange yaticw with eoza Uad Betas. 

The eyes are reddish brown, antennas reddish brown with 

distal end of the 4th sit red. The rostrum In tons 

esgasOtad and reposed in between the two legs. 

Thorax is orange in mlourp pro.tborsa bear* two 

cask red spinss Pointed r!amolatrralup me whits dots care 

o served on the ibdosen, Six spines axe Present on the 

darsglatera sift at the abesm;nal ssgs 	Thera to no 

d1 lye In afttwonSer The pwrdeu butt of the fanor 3# 

dirty white and raaei'fdr it sad is a lcu r«  Oms fourth 

pzxil part of tibia i0 dark red end Zest is Ott in 

+oc cur p The bias of wooed loiter is givenin Table 6 

end tgrictwueuf in Table 7. 

The colour Patter= of freshly r*xauttod Ayaph is the 

sew as bribed to mesh SONG" Loiter fit+, 

Eyes ax. brownish red. Antenass and xnistxua ass 

PAN kIsh in colour. 
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Thorax is orange yellow with a few red dots and 

biediish zigzag lines. Two spines on pso•sthwrox beccee 

prominent and pointed toward distal end. T . coma and 

ts+ochonter are pale yellow, proxim l part of femur is 

whitt and distal part ndish  brown. The proximal past of 

the tibia is r ddish browns  while remaining part dirty 

white with black dots. Fed and white patches with two 

pxorninont da'i brown raised points axe seen on dorsal side 

of the abdomen. The duration of third initar is given in 

Table 6 and msaeu rc!msnta in Table 7. 

The head is yellowish with minute pitirish dots 

distributed all over the cephalic surfacer the bulgin 

eyes are piT*is'h on their lower psrifarai past and dads 

piz* centrally. On the dorsal side of the bead there are 

a large netnbsr of der sates. and few setae are present 

an the lateral sides. The Ana is four segmented and 

pinkish in colour. Rmall dark setae are present all over 

the let three segments and the basal part of the fourth 

.acp,mt. Dorsal side of thstherax is yeltawish 

white with light pithish minute dots and 3 longitudinal 

distinctly pinkish SIMs. Ca either rids of the ak psw.tbQcer, 

therm is a dorsally directed prominent yellowish spite. 

The distal one fourth part of the femur and the beset part 

Of the tibia are pidcidi in colour. The remaining part of 

the tibia +red! tat$fi us whitish. The wing pads rot+wdgd 
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upto the second ebdothal segs~amt. There are 6 pairs of 

spines arising from the lateral ai'Ias of the abdonen. 

Those spines ere dark pinkish in colour, each having a 

slander whitish partah on t e anterior as well as on the 

posterior side. 

The lot pair d abdominal spines am directed 

darsolaterally, lout the remaining 5 pairs projecting 

dorsally. The ventral side Of the abdominal sternit® is 

light yellowish having piskish tinge with large mater of 

white data end spots. The duration of the fourth snstar 

Is given in Table 6 and sasenresents In Table 1. 

The colour pattern of the freshly nrultsd ayayh 

remains the sees as described earlier for fourth muster. 

The bead is orange coloured having saes P11*1sh 

dote. The sastre Is light rod. 

Thorax is Mask and hairy with anon pir ushh dots. 

Two prominent dark spines with whiter strips asp situated 

laterally, cos an each sift of the paolt orax. The wing pods 

overlap the hind wing we reaching the Middle of the third 

taus. The basal half of the femx is white, the r4dnq 

distal part together with basal part of ti in is rod and 

saeeudsg part of the tibia is brown. 

The colour of the abdpsia is Iiank as grown, rust 

two abdominal se 	is axe prat pinkish In amour with 

whit. spots, the Posuxter +adoslnal sigremts are Qray 1* 
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ialle 6$ Duration of different atagoo of n ri h, '^Ycent nynPhal survival And level 	tal Lwax 

3rd 4th 
teen 	%g1 E ovolog 	d:anjo 
(days) 	survival 	tal - 

Mean 	n'vh31 t'ovpb nancjo 	Z4ean 	%n 
(days) 	rVi I:n 	LOP 1 	a 	FO-m 	; ~~Si 	~~ctrvivcl 	-cs 	p m 

(c"a ya) 	Ownt-01 ~u~v1v]'. -rx:n~al arr3ra~. 
. lricieax ins ax itf t*x 

Cct..as 	2 to 3 2.6±0.51 	82,85 	53.05 	3 to 4 34 ±0.37 73.55 	32,4 3 to 4 3.25+0.46 6O. 	, 33.3 4 to 5 4„4 +%S3 S ).35 	2%5'9 
Nova•eg 	1 to 3 2,1 +0064 	81.66 	52,07 	2 to 5 3.5 	0.04 71„66 	30.2 3 to 4 3.3 ±0.51 53.75 30.1$ 3 to 5 3.$ v.63 49.11 	25 
Ic..65 	I to 2 1.88+0.76 	75, 5 	50.05 	3 to 4 3.3 +0,51 70.51 	30,5 3 to 5 3.55 +0.70 551,,05 29.40 2 to 4 3.5 +C,1 4,3,3,4 	2%, 

Thenyiha1 ieziod ranad fzrro 21,95 Jaya 3xi octcter. 19.2 deyr is oveutor and 18,20 days in tecouez.  



Table 7i !ureients of different stages of umb 

stage of nzçb 	ota . length z _r_s_ ~ ~e 	r_ 	r 1 :loon uidth i otermae lath 

19t inztar nyhs 1*313 + 0.076 ').39 + 8.03 0.442 + 0.074 0.515 + 0.039 1.25 + 0.069 

2M inetor njmpba 2.345 + 0474 0.58 + 0.291 0.505 + 0.03 0.795 + 0.089 2.046 +0.060 

3x+8 3aartar ayupbs 3.514 + 0.192 0.784{ 0.029 0.705 + 0.021 1.377 + 'x.164 3.00 3 +0.126 

4th .hater ny hs 4.731 + 0.247 {.011+ 0.040 0.937 + 0.039 1.756 + 0.155 0.170 

5th instatr n ai hs 6.55 	+ 0.550 1.132+ 0,070 1.251 + 0.036 2.658 + 0.156 6.1 	+%Z10 

W 
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colour with small piakish dots. T2atro axe 6 pairs of 

.pines. The first pair of spines to not visiable ae the 

mama is covered by the first pair of wing sad z an 
pairs are projecting dorsally. The duratiat of the fifth 

ins ax is given im Table 6 and anasuresants in Table 7. 

After the fifth r it the iaac ere ges. The rails 

and female lrsocts rose*. each other in general 

appearance except the star the female Ling being bigger 

than the tale (Photograph SI). The average neasw meta at 

each seat are given below * 

tale 	 r.• ema1a 

Length Of body 	6.4 +0.816 an 9,7 + 0.674 an 

Width Of body 	24 !0,.336 as 3.4 + Q.S16 an 

VCdY ie dark brown with dirty areas pi kish Pats. 

Antenna is four eagnantedr  the ccspowsd eyes are bui4ing 

cut. The poat»ciyp0Q* La laze salerlte#  aete.clyp ras is 

wall in size. fostrum is four jointed, extending g slc r 

the ventral surface of the body. The protborex to enlarged 

with one spire an each 6erxlatera! sides  Wags are most 

conspicuous with narrow claws. The Veflatiaa As not clear.. 

he coca. Is dada brown. troahantar csear' white with ceps 

hairs. The pro end nosathoracic famra axe simple while 

5*fatthr..k femur is sve11en, the tibia Are nIçle y40 

Vh1ta with 2 brownidh beads, tarsi 3 asg rtvd.. 
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the *domee is broadly attached to thorax. Yt is 

fleshly glcbnlar tapperim postssiosly. Tody colour is 

braaa with dense hairs. In all eleven its are vies le. 

The gesotalis are retracted anteriorly, wings are cowcdetady 

developed covering the abdamNa. The adults take to flight 

only v.hen they are greatly dietuxbed„ They take shelter 

taidsr foliage bearing pcde. The duration of ono life cycle 

from egg to adult is given in vale C. 

Tatle 08 Ccoçlate life cycle from o tc aC.stt 

Etouth 	ation 	t: 	Total 	Develop• 

	

B
rio~9 	 yr 	life cycle memt index 

	

ova) 	daye) 	Ways) 	100/period 
Pang® Doan 

oat..85 4 to a 6.5+0.67 21.95days 	27,95 	3.57 
Iov..85 6 to10 8.2+1.07 19#20 R 	27.20 	3.67 
Daa..05 9 tolO 9.500.6+6 16.26 	27.26 	1.66 

Thus, from the abo taio the C e elopmettel period 

fran egg to adult is 27.95 days in October. 27.20 days in 

2O 'venter and 27.28 days in wee r,, 

Co ulutiOn t 	ir. tall. tQ tail harper soh 

is characteristic of most heraipterou inoocts C&°hotogreph 5) 

the insects axe active it in coeu sight to mm large 

motes Of bugs in Faire on plants. The onpulatiou dose not 
ei`feet 	none l ne 	C and feeding In any way. Palo 
awd fee, adults are found sensitive bofoxe copulation, 
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Preparatary to copulation male move to the aide of that 

females feote and wuunt the female. The male bupports 

the posterior part of the body an the hind legs„ They 

unit* by their posterior ends and with their )ads in 

opposite directions. Copulation can take place at any 

hour of the day. Durations of copulation are given Table 9. 

Table 9$ The copulation period 

Tice Of Date 	TAM of 	rate 	Tian token 
ctaxt of 
rtaeting 	

during
of mating g 	 meti g (bra) 

8.00 A. t7. 5.10.85 	11,30 A.Z. 	5.10.88 	3.30 
2.15 fi.r.  . 5.10.65 	S*00 P.i . 	5.10.85 	2.45 
4.00 12.i:. 	5.10.65 

4.40 P.1"i. 	6.10.05 

0.00 A.r. 7.10.85 

3►10 P.Z. 	6.1.0.85 

9.00 lt,,P. 13.10.85 

3.00 P.24, 16.10,85 

9,00 Awt4►  28.10.65 
3145 Pot's 15.11.85 

9.15 A.fl, 6.10.85 17.18 

11.00 A.M. 7.10065 18.20 

11.20 A.ra. 7, 10,05 3.30 

5.00 P.Z. 6.10,05 1.50 

11.00 Art.. 13.10.85 2,00 

6,220 P.X . 16, 10,85 3,20 
11.00 11,22. 18.10.85 2.00 

5.00 Fogs 15011089 1.15 

Average 	.. 	 •0 	 - 	5.41 

The 0opulaticn period vsriod Fran 1.15 to 18,20 

hours with as average of 5.41 hours*, 
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This mating of male and f©male does not take place 

invedL.ately after the last nymphal moult but it occurs 

after 4 to 9 daps. 

After copulation the female does not lay eggs 

Immediately but after few hours (1.15 to 18.20 hrs) 

deposition takes place, 

It was observed that the nucrtnr of egg laid after 

one copulation was much variable An the ease month, The 

duration of pre.00pulat cn, pra.oviposit9An and oviposition 

period Is given in Table 10, 

Table 108 Prey o ulation, pm.uovlpceitLco and ovlpasition 

P.O Ith 	P c -copulation Pro-ovipositLon GvipOaiticn riot 	ays) ..vet 
0 	Veen i s nga 	c :can LangO  

OCt,,85 	4 to 9 6.401*8 1 to 6 3.011#0 29 to 82 6O.520.97 

NOV* ,85 	5 to 7 6.2+0,83 1 to 7 3.1„2.2 39 to 51 45.04 4.96 

The above table shows that the pre copulation period 

in both secs are 6,0+1,,8 days In October and 6.2+-O.83 days 

to 14ne t r, the pre uovipaeitbn yArtad 3e%L1*8 days In 

October and 3,1+2,2 days In Noveobor and the ovilosit.tcn 

period 60,5+20„97 days in October and 45,014.96 days In 

J 	_ 
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  of ovioeit.t . 

It was cbeexved that almostll the ogga are laid 

on pods. The ewe are laid at anytime of the day or nlght. 

They are laid in an irregular mesa. In one cluoter the 

female lay$ 1 to 39 one with an eaesepe of 20 epgalbwmab. 

During the process of ovipoeition the femole remets 

stationary with her fore logs, and whole body and meet 

onvi g ellghtly. The agga rife glued to the surface of the 

euibetrate by the female (Photograph 6). 

Table 111 The fec mditp per tamale 

~~a~joi 
Total tutatie P eggs (rays) 

oct.to lao. 67 42 109 15 days 

Cct,to Doc. 165 •. 59 224 26 	• 
Oct.to toe. 115 32 45 192 21 
9M.to Ioo. 95 16 45 156 24 
Octrto I'cc. 173 43 11 227 30 

Qct.to iOr. 196 7 70 273 24 

rov to loc. 	61 19 0Q 20 

i.oa.to roc* 113 30 143 22 	* 

foV.to b'oc. 	47 10 	- 57 14 	* 

fov.to lea. 404 7 	14 425 96 

108.6 

Thaft the fo dity per faT1e pied tram 37 to 

429 with an a' a rags of 180.6 *Meo it is also Nfs5Szva4 
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that the foonle lay eggs till it© c'orth Qne tho post-

oviposition period may be nil. 

Laeaevibr of adult. 

The total duration of emit life was worked out in 

the laboratory under diffesnt condition. such as males 

and feamMes confined together with and without food, and 

male and female kept separately with and Without food, 

X o series of oqprrIr.iants fxe h tur pods %assn auplie6 as 

food. Longevity of mated and unmated adults with and 

without food is given in Tatle 12 A & 1. 

'sae the Table 12 A & t. it is wry evideatt that 

the nutrition is the most irportont factor is the 

longevity of both the sexes. The table aloo showm that 

lomovity of mated individuals was reduced in aoaparision 

to that of enset+M! iodivicuo3.s. The longevity of iamoted 

females was greatet than that of the treated males. 

TJmaated female lays lesser truster of 'eggs with no 

viability than mated fester  (photograph 6)• . 



Table 12 At LuflgOVit7 of MMW odulta with m wit*x it food 

rAnth 	 st food cJi 	t 

r 140 ovitv  

~+ 	
__ 
	 1G Loan 	Razige toon 

C.ct,,85 50 to 79 55.66+10.30 Sl to SS 55.16+2.99 	3 to 7 4.63+1.47 4 to 7 5.66+1.03 

E v..85 39 to 58 44.75+ 5.12 42 to 56 46.25+6.44 	4 to 6 4.75+0.05 S to 7 5.75+0.95 

]Be Levity of t t©d adults with and crithm* food 

f 	
— 	

Wit food 

13 f 	€'tea 	Vem 	PUMPS 	Vom 	range 	Man 

Oct..05 	42 to 54 49.50+4,37 60 to 75 66.1795.45 	4 to 7 5.5+1.04 	S-tC 9 6.63:1.47 

1v.•85 	38 to 55 47.25+6.09 63 to 74 68.25+5.12 	5 to 6 6.5 2.78 	7 to 8 7.50.0.57 

9 
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The adults cmrjoC in diners t mouths in the 

laxoratouy ire oxamiod for their aa~era and the data so 

obtained aro given is Ta1le 13. 

Table 13$ The am ratio In the laboratozy 

txmth 

 

rwrLor of 
&alts 
observed 

Male Ta ia1e Sax ratio 

Oct.•LJ 20 13 15 111.1 

NOVO*EIS 207 75 132 1.1.7 
34 9 23 112.7 

ions I cc;; 32 1 ? 22 112.2 

Pion the above table it is clear that the fsrz4e 

out nw erect the gale. 7ho woxlaam sex ratio (1.2.7) was 

in raca6[lier and minisz*m (1,1e1) in Octokor. 19C5, 

The 06t feed on the tenCor, an well as Matured 

pads but, ewe prefer to #ead on the tender pods. The 

feeding activity of the Insect is rmra at high toueratUXS 

during the eay tj , but is rotarCad cc cool days. The 

insect is d?iusto. • more cUvs in the moaning and prefer 

to go unftr abater of padn and leaves In the now and 

Ovening t . They are notvery e►if t flier. The Og 

adults pie eawid but the mochas of sound p 

vaa not dotsrmined. 

~4 L~1 
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eture- -at di. 

The dasago clone try this poet is aot an apporont 

one at a glance. because the poet has got piercing and 

di *g type of =nth parts. Adults and nyr ha of 

!,aviaraU* 2bboen Spin. suds up the call sap by the help 

of their stylets. Loth nymphs end adults veto fcmd to feed 

an pods to the fields as well as is the laborotozy. 
Generally they start suing juice from the middle of the 

pods, tIewly onmrged nyi ihs from egg mass yore gregarioqs 

in nature ramming in congregations at me place for a 
day or two and started diaporsing throreaftsr. The 3x. 
4th and 5th instate too not distinguish between the ooft 

and hard poC?e and feed mrechualy. The =mss and adults 

both with the help of their sots feed cm green mss.. 
which (owns dull and shrivelled# (photograph 7). The 

affected We produce shrivelled grains (photograph 7)• 

The adults of g,,,aiboaa were first observed on 

Offer 2r 1985 at flowering cum podding atop on the Loma 

variety of hnrS (sown in mid )*ay, 1905) by a cultivator 

of village Ihagvonpura, ristricttSOhO= (ts.P.)• mar 

o e►rvations wore, therefore, started from 2nd Oatcter,Z9 5. 

i►,~l. 40th, etdsfd we c. The nuit*r of eggs, nvçhe d adults 

term counted at fly interval an this crop till its 

maturity Cm randomly 	ton plants from an axes Of 

an sake as presentedAn the Table 14 e 	Lg 2. After the 

~`9~ty of this crop the d~ssrV*ti+ s into recorded at 
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!lowering and podding stage on the early va rietias of 
(ICPL.81. 87. 151, 8309 and UPIi31420) gserwn at the 

research far of R.A.K. college of Agriculture, Sshezo. 

The X4/10 plants were observed to be 4 + 1.2 on 
10th standard week (f tom I to 7 Dat.) • which increased 
abruptly on 41st weak (2o + 3,34 ocjg/10 plants), and 
again on 42nd watt (150 + 5.92 agg/tO plants). Thereafter, 
the motor of eggs declined gradually and reached to 11+2.21 
egg f10 plants on 46th we* (t;ov*12 to 19, 1985). 14 aeccnd 
fly of one was observed on 47th weds recording 4I4.32 
s9g+/10 ate. Thereoftar the nuz± tr of eggs increased 
tremendously on 48th week (i19~7.55 sgga~/10 plants) sod an 
49th wedk (190+15.65 ogcjtV'i0 plants). The nurter of eggs 
started declining frost Slat week and on 0-4 U croak (22 to 20 
Jan, 29") no eggs were observed. 

The adios of 9„ g e were first observed on 
40th week (1 to 7 October) recording 9+2.7 a t 10 giants. 
but osbeo en ly declined very abruptly on 41st C2~0.4 
adults/to plunts)and 42nd wedi (2),4) 6 disappeared  

completely on 43rd week (22 to 20 Oct.) while, the nss 
populations vote first recOrded as 42nd ors* (15 to 21 aot4. 
with 3t°*64 s hAno pleats. 

Thus it to believed that the rests observed on 
40th we* are imigreted t& m eC ) other places mod tt r~s 

Kt& laid eggs just after finding a suitblo hoot, 
010 	a, After hatching of these eggs, nyth$ Were fct.Ed  

!Gcs►gis0 

 

no the cop on 42nd week. The eoro 	Of 



Td 1. lA* Wo1y 
~ s~ 	og~ 	r pl 	of 

Std a 	t 6e 3 	..._..... 
.ard er mature o~ Avoreg  

gggs Vynhe A td.ts Z4axi.  It nL ' (%) (pm) 

Oct.,+95 (14) 40 04+1.2 00 092 2,7 31*59 20.6 26.09 81.4 - 
Oct.•05 (8..14) 41 20+ 3*34 00 02+ 0.4 26.6 20.2 23.4 93 1006 
Cct.•85 (1541) 42 150 	5.91 03 0.64 02+ 0.4 29.6 15.6 22,6 67 - 
0 	..C5 (22-28) 43 817 2.26 106+ 2.52 00 30.0 124 21.05 67 - 

Uov.,8 (29-4) 4 3b! 3.80 387 3.52 00 308 12.5 21,65 61 - 

80v.,85 ( 5.11) 45 17+ 2.79 06+ 1.26 04+ 0..66 29.7 10.6 20.15 604 
f.8S (12•48) 46 11+ 2.21 717 6.25 237 2,14 29.1 9.2 19.15 67 - 

Sov.e85 €19.2S) 47 417 4.32 63; 6.1 04: 0,66 28.6 10.3 19.45 67 - 
Dea„r85 (26•-2 ) 48 119+ 7.55 71+ 5.28 19` 1.13 28.1 10,6 19,45 62 - 	r►  
Dec..85 € 3.9 ) 49 190+15;65 135711.24 22+ 0.74 27,7 7.7 17.7 63 - 
Vec.s83 (1046) 50 104+ 8.45 87+ 4,05 07+ 0.78 28.3 15.3 21.E 72.7 - 
cc.,O5 (17-23) 51 44+ 4*67 62++ 4.04 06+ 0,8 27.2 8.5 17,85 73 - 

.,85 (24-31) 52 33+ 3.76 08 	1.32 03+ 0.45 30.4 16.9 23.65 89 - 
J 	.,86 ( 1•.7 ) 0.1 17+ 3.16 09+ 1.37 02+ 0.4 23.45 5.4 14.42 60.5 • 

3eR.x8iE ( 8.14) 0 05+ 1,'5 02+ 0,4 00 26.5 6.0 16.65 60.2 - 
Jas. s 86 (25. 1) 03 04i 1.2 00 00 26.0 9.9 18.35 79 - 
Jxi.,85 (22..283 O4 00 00 00 2873 11.2 19.75 73,.4 -- - 

C3GXVQtozy E.ax. W gricultural  Weekly avaz 	e ba 	on the data  aeteorological 
College. OsbRre (r..) 
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e alts oe a. Sji&  g  on 43rd end 44th weals else that the 

iwmigrat.d adult population might have died after egg 

laying for those adults might have migrated to sours other 

fields of piyeompsa. The adults were again Observed on 

45th week (5 to 11 :7ov.) having 4+0.66 adultq/1© plants. 

and the population incmaaad on 46th we* recording 

23+2.14 adulte/10 plants. This peak pop lotion may be 

attrilute d to the development of nymphs to adults from 

the nynphe developed between the 42nd week and 45th week. 

The adult population again reduced considerably on 47th 

'leek, but increased gradually an 43rd and 49th week. 

Thereafter it dad ined abruptly and disappeared oea letaly 

on g•^ nrI wr ek,. The data is Table 14 show that the adult 

population was erratic. 1aing the migratory  poet, the 

adults might have migrated to other aeigbbouxing pima 

fields•  while the nywh pcpulatiorn was constantly obMM'%F* 

on pigov apes from 42nd week to P2m4 °.00k, haveaer, thereafter 

no nymph was fond CO pigecopea crop. 

The edul.te of GA 	1appeared on Ut crop An 

the first week of October. 1965, when the einlamisn. eexizum 

temperature and relative humidity was 20,44Cr 31.5900  as 

81.4%, respectively and continued upto the first week of 

.YWUaZy. 1986. When the unarm and a i e temperature  

end relative humidity 23.45*C. 5.4°C aW 60..5%,, ses 	iroety. 



36 

The different stages of 2.  nib 	.Spin•  have been 

reported to feet! on different parts of tur plant and other 

legume ue pteato. 

Host preference of the nest was studied on its 

relative eecbora found on pods of different hosts in 

laboratory eqsr5asnt. studios were conducted with adults 

reared in the laboratory in mass culture. Pose of tea. 
lab, alustexteen and caap n woro placed in a circle of 

43 am of diameter in a glass shotfaase. (photograph 9). 

Forty adults were released in the centre of circle. For 

contirmt1ea the experiment was replicated twice. V nber 

of adults present on each food was recorded after 1. 2. 3. 

4. 8 and 24 hrs. The host preform data are presented 

in Table 15. The nuz±exs not found on amy food have been, 

omitted from table. 

pigpeo pads were found to be meat preferred. 

followedd by lablab and clustesbeen pods after 3, 8 and 
24 hours of release. ccwpea pads were least preferred.. 

Pia pods were also preferred first after i end 2 

hours of release. however* preference for other food was 

somewhat different. 
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During the *aurae of present iaveatlgatioans co 

unidentified cbalcid on paraoitoid was recorded. The 

adults of male parasite wax. black in colour: agile the 

abdomen of the female parasite was bzvwn.ish yellow. 

Parasitized one were first recorded an 22nd Octciboe1985 

(33rd standard week). The per cent ocjcgs paraGiti :oc9 in 

different Deaths are gireo in Table 16. 

tie 160 Paresitieation (%) of eggs of 9,,. cttboaa  

Month 	 Parr►aitisatlow C%) 

Oct. • £5 	 15.309 

L3ov.4, 85 	 32.1O% 

tae. • (3S 	 13.38% 

Lefrdy (1909) and Miehra (1924) reported the ONG 

of r.. c aJaa to be parasitized by a u*ddetUx w chetcidid  

parasite. U 	ae Puatt t3u*h (1954) howeioir reported 

1e My d ss parasitizing the egg Of £• 

at Esageiore and Undra (196) fo and Uxoo'. , 	eti  

a. parasitizing the i Of g. g4bOs&fit Jebolpar. 

CE) 	•cal eemtroZ of tir 	 t vicre1  a 

ozçeratiIe t of Y ©f same of the medern 

inze tlef4r* was tested in. bald exa iaboxat t 
tXiAl  

against tboadults of . ,9 	
* The trid consisted of 
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12 tzsattemsts including contsoi (j.gr. • water spray) =0 

each txeatmset was replica thrice. Yn each replicate 

10 adults were seleaeod. abservatiammortality were 

Zecor ed 24, 48 and 72 hours after releasing the 8001ts 

(rig.3). 

Revolts 

1Per centtWgety after 24 hr. 

The average adult mortality 24 hr after the 
ccefiaeaa~ 1t revealed that all the ine ctiddec were 
significantly prior to ocet er. M oocxotopwa exhibited 
the boat pexSQrfl*SCe rwltcmed by A 6341 E (pc#ltrtrin). The 
txeahS flucythrieate. pernethrin. acawethriw fluvnlinete 
and fexwalerste were least effective and almcat identical. 

cumelphos• p.p.302 oe8 cWbOOUIE'an were inter ediao is 

their tonicity* 

All the ineecticfdo treat is 0x pt fonvateZetS  

and water opray (curet) • gave higher adult morte ity in 
qWparisora to 24 hr. aM trend of toxicity in all the 
inxsacticiac, e*ept cYV8= ejthtin and decalnethrin was the 

a~ eew The toxicity of A634U (polytrth) + 6 quiealpbcs 

reached in the c,4ra Of WWOXOtW" and wet. on per. 

P,r cent enztalitv after 72 hr. 

The everags adult nortality 72 hr after the ptiød 

Of wef 	t vealed that all the insecticides e øpt  

f* Vai*rr e 	to be effective aghast the tut pod bog. 

stsvMr.11 gospin. 	the per cent worrslity am 

tO 	lest 1 of Iu.uersnt inssctiCx3 s r+ °d 16.62 to 



Table 17# rer cent irta1ity of !ur pod bug, 	~v Csrg}la G 	A spin. 
in differs t t agynts of ltxeectic 	es 

no @ name Form- 
latinn 

Cencen• 
traits 

Per  Pergnt enxta3itv
24 hrs 

after 
48 hre 72 hra 

Ecnoczotapbcs rivacrcn 36 s.c. 0.036% 100.00 (90000) 100.00 (90.00) 100.00 (90.00) 

A 6341 3 P 	tzih c1y ?< 427 1011 rA in 	76.66 (61.21) 96.66 (83.86) 100,00 (90.00) y 

l rob€ e.c. I 3 of water 

Qtil3lalp15c+~lt Ekalux 45 s.c. 0..045% 40.00 (39.14) 86.66 (72,28) 96.66 (83.85) 
.4 P$>.302 $ s.c. 0.002% 26.6 	(30,29) 33.33 (34.92) 60.00 (56.07) 

Ca tQ31fan !:or 	d 25 e.c, 0.01% 23,33 (28,07) 26.66 (30.00) 30,00 (32.71) 

Cypexnethrin Cypeddu 25 s.c. 0.005% 13.33 (21,14) 63.33 (52.70) 83.33 (66.64) 

3"3ro 	ttdns Pay-ecff 10 s.c. 0.003% 10,00 (11.07) 16,66 (19,22) 20.00 (21,14) 

Po 	rin 9e~ 2S socs 0.005% 6.66 ( 8.83) 13.33 (17.21) 20.00 (21.93) 
Dme 	rin Dacia 2.0 e.c. 0.01% 3.33 ( 644) 40.00 (38.85) 90.00 ;75.00) 

fluvaUnate 4iavxik 25 s.c. 0.005% 3.33 ( 6.14) 10.00 (15..0) 16.66 (19.22) 
P 	va3e 	a Penv1 :3 e.c. 0,01% 3.33 ( 6.14) 3.33 ( 6,14) 3.33 ( 6.14) 
contza - - 0.E00 ( 0.00) 0.00 ( 0.00) 0.00 ( 0.00) 
s4 (1.88) (7,85) (9.01) 
C4. at S% (5.51) (23.02) (26.46) 

83gares its puenthoses az 	angular tsansforn d values. 
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100.00 per neat. I4000c otcparow A6341i MS q%d iphOs re 
found to be highly effective and gave 96.00 to 100.00 per 

cent Mortality. Cypex othria and deaamethrin also reached 
in the reds of highly tondo insecticides aa6 axe on Per 
with the sadist insecticides. x.9.302 psaved to be 
intexuathots in its t4,xi4ity while other insecticides we= 

low is their toxicity. 

Thus, it is dasssaecl that monoezotop ae has prey 

highly effects o and gave 100 per cent kill in 24. 48 and 

72 hrs. 3lidlaAy polytrin (A6341L) and ciuitsalptns Were 
best in their effeatiwtsaes as they also inflicted iocr eaive 
mortality of 96.66. 96.66 and 100 and 40.0, 86.66 and 96.66 

per cent, respectively. AMMUst the o thatia pyz thz+idi. 
only aypo~Gmathrin and decaasthria were found to be effective 
as they tsgiatered inerssive mortality unto 83.33 and 90.00 

per cent In 72 bras 

in general. orgenophOePhoZ011l CQTOUOd. wore s aporior 

in their toad city ten the ssM47 ictzoduaed synthetic 

pyxethrOl4n. Penvalarato proved to be least effective as 
it inflicted coly 3.33 % adult mortality sere" after 72 hr 

of cons nt and it Was also at pays with control. 
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CHApTS~ -W 

P 2 5 C U 4 3 1 0" 

(A) Eionomics of Glavicrulia giklosa upino] a. 
The s. 

'ha task laid minute, oval shaped. 1.OS+n. 39 an x 

0.e o.052 an one in cluster of 1 to 39 and glued on the 

leaves and pads, which are dirty white when freably laid 

and becomedads brown before hatching. siestas' d eervcatlos 

an the ieauxement,. colour and shape of egg have been 

reported by 1 apoor (1966) and Choudhasy (1967) . C angrads 

(1961) Kelm and Shelgacx* r (1964) t Uiodra (1965) t Ran 

Singh (1965)s } apoor (1966) and 8ansna (1981) also a* os 

that they em laid to clusters of 2 to i4. 

incubation period of 0 to 1S days was obeerr 

by Gangr&0 (1961) and 7.69 days by Li dra (1965), whereas, 

helga0nkOX (1964) found it to be S to 20 days, Ram $3agh 

(1965) recorded the ixaubmtion period to race trun S to 18 

days under varying laboratory teixperatore, &, SL» 2o° to 28QC 

and 4 to 14 days under a ontsoiled temperature of 34+2 to 

211°C. Kapoor (1966) and ChoUdhSZY (1969) recorded it to 

vary f run 3 to 12 days, during Deeaa4~et to a pril• aauring the  

courseof preeflt stUe1 the Sncubati 1 period was found 

range isn4 to8days. 6to10days. 9to10 days end 

10 to 12 days dutiflg get, toad*era Vin' er. 1905 tad 

January. 1986. zo5►tively. 

42 
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P t5OS VLS M UZ. 
Dhdng the y*ssent inwetirstion, the viability of 

the eggs was 77.11% in Oatd er. 83.764 in ! ovamber, 84.39% 
in Dsc.i±are and 64.74% is Jaaaasy. I incsa (1965) reported 

the per cant viability of on to vary $zce 68 to 97.91% 

whereas• KapCOr (1966) tasd it fson 96 to 97.91%. Thus it 

confirm that the viability of the eggs is above 68 per Cant. 

After botching, the nY+ unde oe five rm ults to 
reach the adult stage. The newly hates nyt+ph was light 
yeller and turn lode brash attar 1 to 2 hours. The nynpi~ 

of sscond• third• fourth an fifth instars are erz na  

ystlo . just after the uvult and bec auras da* broim later on. 
Gars sa s (196i)s Kaeen u Shedgaooltaur (1964): indra (1966), 

ICspoor (1966) and Choudhazy (1969) have also m rationed 

S nymphal moults in tUr pod tug. 
The iwymphl period was found 21.95 days in Gctobsr• 

19.2 days in Nov tuber sled 18.28 days in Deceabar, The 

period of 11 to 24 days was Observed by Ge, gra@e 

(1961) and *poor (1964), 	16"+9 days by VIAdVa (1965). 

Kafim 

 

and Shelgeonkar (1964) rePOt it to VY fzoun  

14 tO 01 days, Chem ry (1969) reported it to be 23.7 days, 

g 	of (1981) stated it to range fx+c I to 25 days 

d0pOfldLX19 upon the pwava fling toWe ratUZe. 
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Gangrads (1961) reported that a single life cycle 

Of tur pod bag fx on to adult required 39 to 56 clays 

at Jabalpur under laboratory condition. Kadam and 

$helgaodtet (1964) and t Lndra (1965) reported the total 

de exo * ntal period to be 19 to 51 days, nam 3iayh (1965) 

end Kepoor (1966) reported that the insect caapleted its 

life cycle f c,  25 to 45 days and 17 to 36 days, 

respectively. During the course of present studies t s 

developunntel period from an to adult was 27.95, 27,20 

and 27.28 days in October. Nib iorLer and tecenter, 

r agectivaiy. 

titre (196$) reported ptø..ipOttiOfl and 

Onipositiab period to be 1 to 10 and i to $0 days, 

respectively. Ram zingb (1965) atat.d owspasltion Period 

tO be of 2 to 23 days. ICapoor (1966) stated that the 

P 	ripasitin and a ipOSitiOU DOZiOd rangedfZOIa nth to 

4 cape m,a 3 etc 47 days, ycpectiveai.. During the COWS R 

Present 	 the pre'.copulet3On. prG ►vipositiea 
sue! ry 	l 	Veriod ranged free $.0 to 6.2, 2,0 to 33 

ad 45 to 60.5 daym, respectiwly  during October end EIoeobea,. 

oapgrado (1961) xapoxtad that the ra3cisem fe 	ity 

was  140 eggs. XeØam and s g oi*ar (1964) stated 

that a ai's f '° lays sethm  of  40 eggs. Puora (196 5) 
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sported that the field ©ollect6d females laid upto 437 

og,gs, and latoratory reared onus laid upon 333 eggs at 

Jabalp*zr. Kepoor (1966) reported that the fecundity was 

(,5r) eggs with an average of 267.4 eggs. Ram Singh (1965) 

stated that the fecundity of single female ranged from 

15 to 306 eggs with an average of 180.2 eggs. During the 

course of present studies the fecundity per file varied 

from 57 to 425 with an averge of 188.6 eggs. 

Luring the course of VC08 nt std the  l noevity 

of mated male without and with food varied from 4.83 to 

55.66 days in maker +e 4.75 to 44.75 c]eya in Noverber. 

The longevity of mated f sele wi#4wut and with food varied 

from 5,66 to 55.16 days in October and 5,75 to 40.25 daeys 

in Stovesters The longevity of unmated male without and 

with food varied from  5*5 to 49*5  'g'el's in October and 6.5 

to 47.5 do" in L owe *er• meted female lived without end 

with food fran 6,83 to 60.17 Jars in October end 7„5 to 

68.25 days in tovoz:i ar. Kedcm and S gacaker (1964 ) 

mentioned that the longevity of beth the sexes varied from 

40 to 50 days in Dece*or and 3 to 12 day + during October 

to Novc*OV. Ram Binh (1965) reported that the longevity 

at the adult with food varied from 12 to 85 days with an 

average of 38.5 Jaya., Ksp 	(1946) reported that the  

longevity of noted male end female without end with . 

varied from 3 to 7 days n6 13 to 92 dsyi raapectiiióLY. The 

longevity Of unmated femala without and With fwd was 6 Jets 
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and 19 to 78 days! 1cgsvity of mat. without and with 

food varied from 3 to 4 days end 23 to 67 days, respectiva1y. 

it a¢ hth tat•  

The adult feed on the tender as wo11 as nature pods 

of the gam. but the gytchs mostly preferred tender psods. 

The feeding activity is more in the early hauls of th. day 

and go  under thelter of pods end leaves in the noon and 

evening. hisune (1924) has also found that the adults feed 

on the tends r as well as mature we but prefer tender pods 

of 	., Ayyes (1940) reported that habits of • aUboea 

are similar to that of Tics bug. 

. - 6. 	.. 	-:1. 	• .;lid, 

The nymphs and adults of tier pod bug.  21axw sla 
Sim Spin, not only caused shedding of buds, flowers 

and pods but also r+aader d the developing grains unfit fot 

human ooaatticn by  way of shrivelling the pods 

reducing the size of grains. The bug had special preference  

for green tender po8s. 5iniUar type of darege has been 

ported by lush rs (1924) , AYyMV (1940); XOdam & Pete. 

(1956) end KSpoor (1966)r except  that  they did not report 

t s 	i of fl 	u65. flower and pees as a xtgt 

of f+ed,thg activity of big. ! indra (190) .reported flower 

adding also bat din not mention  QWJthifl9 about bud end 

podsh"bV* Mizhra (1979), however',, roperte siodding of 

fl r 	a• flowers and pods as result of feeding of big  

at Jabalput. HIS findings are qiite similar with findings 
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of pXSaSSlt ievanlgeian. Saxons (1981) described the 

distrIbUtIM and nature of daaag® of g,.cUbcas, Tbs adults 
end nymphs a de the sap of leaves, flower-two and 
developing pa6a. TA aura infestation the pods shrivel, to 
became doforcrd and grain do not develop property. 

Gangxec* (1961) otsorwd its activity from the pac, 
toxat1oo stage till ha r st at Jabalpzr. ,&.2,. upta 
) csh« Undra (1965) reported Its activjtr activityfxc n middle O 
October to end of Nay on inui legufldncus pleats. Tb. 
f inga of present studies are wxe or lose Similar at 
$ebare. The first appearance Of the Pest was noted in 

«first wee of October an green pie of load variety of 

ar sawn by a cultivator Of Villager LhSgVMrnra. Thus 
they peas was active 1~rO5% October and reeainad active 

throughout the inventioattco period, 	upt* January, 
1986. Kapoor (1966) and Chow!hory (1967) reported its 

ctivit' fz last tic of NOverker to l ey at Saloxo In 

N dhya Pradesh. In the present 'nvestSgati n the og9W 

10 plants were observed to be 41.2 an 40th standard S.S* 

(from 1 to 7 Oct*) and a ccn4 flush of eggs was obs err 

on 47th w k recording 44144.32 eons. The ate of 

Q 	
wE3X first Observedon 40th tae* (1 to 7 Oct.)  

recording 9+22.7 adults. Ubile the nymph pcpuletion were 
first recorded on 42nd week (15 to 21 Oct.) with 3+0.64 
mph. The peak period of thepest was on 49th week Of 
pec nt*tr 1985. Ch.Wh".y (1973) repOrted that pest was  
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active frem Oar awd diaappearsd shortly before hwvewt& 

Ohosh (190) reported first appeazmm of £. 	!a 
early Oct er e peer population of pest between $o tor 
end Jeeafary. 

Ctaviarolla 	has been generally known as tho 
specific poet of tsar for a long times haorever, Beene early 

or 6s (Pletcher. 1917* KQdem & Patel, 1956) showed that 

besides tur., this peat alee feeds on emotion Imme 

(tom l*l ab). Ichhagmen (1993) fcund that the most 

preferred host of gi. 1ttoaa is pigeoepee, followed by 

co pea end bases. Rswat A& gk. (1965) roporte~B that the pads 

of pigeonpee In the Woo stage of develop eesnt were moet 

preferred. During the present studies, it was also Observed 

that the green pigeonpos Pods were most preferred. followed 

by latl b and elustesbeaa pads after 3. B and 24 hours Of 

release. cow,Oa pods were least preferred, Pigeonpoa ids 

attracted maxirum nuaber of adults Oven after 1 and 2 hours 

of refeeee• l ver. attraction for other pOdr was soon 

different. 

Dur3 qr the course Of present studies a cr*R as . 

(O.d %) was art effective sitar 24 ire Of t OOtM*. 

however, after 48 bare at trestront ciuifllphO. POlYtrSn 

an4 mosoorotophos were at peg:. In general. orgenophobexoua 

mx carbesmte Were most off active against adults 



as coaxed 90 pyzethsoids. sletathsr (1917) recoc 0sd 

collection and destruatiau of the nyahs and adults by 

shaking the pods in a tray containing kerosinissd water. 

Xadm a& y.. (1956) farad that dusting with 5% LaC at the 

rate of 15 lbs per acrS gave good results in aontrolllm 

the pest. Thakur $A 	(1980) roportad that 5% E!C + 10% 

r (lei) c'+usts*  quiaslylcs and dimerthoste as sprays dears 
highly effective after 3 days of application, QuIna1phcs 

was also moot effective after 15 days of truatee ut. 

followed by I nc+ DDT and aonooxoto es. Their findings 

regarding toxicity of ciuinalphos and rrcoocxot phos are in 

cantirteity with our f1Rd1 1€3. 



CH B1 VI 

aU). AR Y 

Pulse crops occupy an 1çortant place In zndiae 

agricuy.tural eccn"W and every year seE far a 	stmstiat 

love ty insect pests. evioxe31e a 	se~. Spin. has teen 

fcxmd as a potential and dentxawtiVO post of P190MYea. 

Its bioecrntcs and contxal were studied under latcratosy 

condition at sehore (Iadhye Pradesh). 

The eggs were Laid In clusters of I to 39 an pods 

and leaves. The incvflstices period and viability of eggs 

zaged fran 4 to 12 days and 77,11 to 04,743.',, reepoctivoly. 

The ny pha passed trough five scults to each the 

adult$ stir. The duration of different meters ranged 

ft 1e 3 to 3 (let instr )r 2 to S (2nd Leetatr), 3 to 5 

(3rd instar-), 2 to 5 (4th Instar) end S to It (th meter!) 

days, ro cctively. The nom• period ranged fran 21,95 

days ire Csctr er, 9,2 <'ayj in t cvertor and 1C.2C racy, in 

avelopront . period ft w-ag to adult vartcd 

ftIj 27,20 t , 27,95 days. f Qtr to rues, 1905, 

fl copulation period. varied traa 1+5 to 18.20 hours with 

an av5r +' Of 5.41 tours, The px . 	ion. pm.ovipoceltian 

#wipaeitidn per.iod ranged fres 5.0 to 6.2, 3.0 to 3.1 

45 to 60.,E r$ of r etiv ely during Coker nd!:a r+ter• 

E 
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The fecundity per female varied from 57 to 425 with an 

average of 166.6 eggs. The longevity of mated taste n3 
female without one with food varied from 4.75 to 6.75 days 
and 48,25 to 55.66 days, respectively. The 1Cncj©City of 
uuctte6 mate and femme without and with food aarioL f rx~ 
'.~6l~1 tat 7.5 days and 47.5 to 68.25 c Qys, respectively. 

The female out 	red the male. The highest sox..ratiit2.7) 

,as in der and lowest (1,1.1) in Octet +r in the 

lctoratory. 

The insect being diuxn.l, mare active in the 
nornin and adults ysf~rr**d to go un or sh lter of pod 

and leaves in the mace sud evening time 

The post has got yle rum and sedim type of mau h 
pats. The nysçht3 and adults both with the help of their 
etylets feed on green pads. leaves and ficuer. The offoctc 6 

pods psi shrivelled grain*. 

The seats of g 0 were it * 4* jr r r3C on 

Oct r.2. 1~Je5 at flowerier cm podding stage on a local 
rsaa(sown mi my, 190 5) ec+wn in cultivator" 

flol6 of village LMgwanpura district OOhotQ (3;.Ps)• The 

0990^0 Plants were found to be 4+1.2 Cu 40th 	and 

e * 1 to 7 Oct.) and eea66 flush was observed on 47th 
weak zrsCIOrd*XIQ 41+4. ix eggs. The peak incidence Of the peat 
was found elm 40th weak zoce dlM 230+2.14 adults per 10 plants. 

Pie pods were found to be the most preferred 

as conpared to lablab. olestertean and coagre pods" 
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as e g parssitoid was recorded#  parasitising 15.30 

to 32.10 %cgs daring Oct.* ex and tdovestss. 

Toxicity Of 11 Insecticides as Qminsif3abta 

cozwarltrstea, were tested to control the adults of the peat 

in field c aiz latoratosy. 3preying vas  dons with hand 

ocsprsse.ion sprayer in the field and treated pods were fed 

its the iatarator.  r. t.anocrotophos (©.036) was mat a?fective 

and gave 100 per coast kill in 24. 46 and 72 heurs.JirnUarly 

polytrin (A6341E) and O AnZph os were boat In their 

effoctiemsis as they el inflicted Sncreeive rortelity 

of 76.66. 96.66 and 100 and 40.0, 86.66 and 96.66 per cent, 

reapecuvaiy. 

in general exjaz hoe zue ccoun6s and ca 	t. 

were most affective against adults as coapared to pyrethwids. 



Laboratory exparl mats Analyaia of variance for the 
parcontage mortality of tur pod Lug. C1a_ o of a 
::pin. 

1. Prot nrtaltty after 24 gauze 

Sourco 1..v • .JIJ• Z.3.7.  

£lam  2 139.3011 69.5 • 
TroatrUt it 23789.48 2162,68 20.35 

Error 	22 	2337.039 	106.26  

r a w * w w +i. w r w r 	- - - - - + w - - - w - w 
Total 	35 	26266.62 6.E1.00 CID. at 5 55.31 
w.  - - - - - w  - w. r  - .. - - w .w - w w - - w w - - - - - - 
2, ? orc 2 t rrtrtaU.tY after 40 hours 

2 22.59 	11.29 	- 
Lloalt 

301 38-rOO 	2739.02 	14.00 
T aratncnt 

22 4073.49 	185.02 	5 

Ex OIC --- 	- ----------- --- 
35 al  34231.16 	3. 	7.85 c.r.at 6% 23.02 

- 'S - - - - 	- A - - - 	! # w S S a - • 	w i - M 5 

xt1ftY after 72 ors 3. nercent 

2 64.64 	.32.272 
€ ock 

11 37262.27 	3397.46 	13.87 
TreatXA1t 

sror 22 5370.35 	244.11 	 5 

Total 33 42697,17 z . 	9,01 C.V*at 5% 26.46 
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