
ul

i:

>

m

I
i
h'. •;

I .

STUDIES ON THE TOXIGITY OF INSECTICIDE

RESIDUES ON BRINJAL TO 4.U„„ vi^bitioctopunctata FABRICEUS

By

KUNJAMMA P. MATHEW <•' * - ' -

Thesis submitted in partial fulfilment of the requirements for

Ihe Degree of Master of Science in Agriculture (Entomology)

of the University of Kerala

DIVISION OF ENTOMOLOGY

AGRICULTURAL COLLEGE AND RESEARCH INSTITUTE,

VELLAYANl, TRIVANDRUM

JULY 1965



•i";

t©timt tfee ttoeis Mmwifh

subsittefi • ©©litaiBe tb© sf "bomfid® reeearcb W02k

eer2^1e4 out l>y Sis®' t* iMtHew, w«@2' my , 8U#r-

yisioa. So parl; of tti© mJaiSc emfe@ai@a te tliis-ttJeeis ims

beeti sii"btiitted,. earlier f©3?' tbe'awara of any aegree.

C:e.E.i.iai2f)s
§riBoipBl Slid
Ai4itia®al mreotor of,
Agirieiiltu:r©Cl®8esffeh.),«.

' - -'I

CoIl©g@ &
iescsatpete, Bistllnite,

inly 1965.

Cll.H.6.Eclair),
"Smimmm of ^tomologi^.

V,ELLAYAN[

•"• LIBP; :--,-•



I,

r.

1
Lj

^ aeSSB@2SSS=.

lUe author wtah«, to «oord her aeop .enso of
gratltuae to ST' «•«• Oopalsiteiatoan Sair.H.So., Assoc.
I.A.R.I.. m.B., J.E.S.I.. of

colloge ana Inatituta. V.Uayani.
v^ual^Xe guManee «na —a pal^a

gi,®„ for the suoeeaaf"! eonduet end completion of t eee
invastigatioa®•

Slacexo tMks we aXao a«s to Stei G. Eenga
I,er. M.S<,.. «aoc. X.A.E.i.. H.S. (tenoea^e), Junior
VToimBOV, to^ lii® a«860BtlonB and oonstaBt en-
eourai®®®'^'^* - •

author ia MElily 8^^®^

m.:,. S-B-I-l-. <« "
Aaditlonal mreotor of Agrloaltura (Eaaaarch), for l^maiy
^rovialng'f^ollitiea for «rryins o«t the Invaetlgatlons.



%-

•'>

^ELL%YAj.n
<^y. "

£2111111

li lutradnotion • #

II* levlew of •lltemtur© ••

t%t» ' saterisl aaft astliQfla ••

/.

L'81 A'i.'i *•

* #

• •

I?, Details ©f lip^risea'fe® aafi.Beeulta

V. mseu&eion • • • «

» ♦

E@f©r@iio©8 * •

Page fo.

1

2t

29

48

m

l-vl



1>

0¥

Fereent survival of ®iults aii€ grubs of
i'j.YigiBtiootopimetata ^osefi to brinjsl
plants at iat©rvalB after spray
ing with BDf 0.2p em-olsion.

do vfith-BHD esraleion,

^0 with endrin 0«025^ esstilsioii.

witli parathion 0,025^ eaiulsion.

V". • • do with'mlathion O.lfs emiasioa,

^3!. do with dlzaeoron 0,03^ solution*

• -do with Bwan 0»05^' emiilsioH,

with iiaidan 0«1^i ©isiilsion.

IX. flo , with trithion 0,1?^^ emuleioii,

•X* ^0 with fiipt©r©s 0,1?' solution*

^3!. do with eevin 0.1^ euspension.

. XII. Coneolidatea statement showiiig the percentage
raortalit^ bf sdults smS grufee of l»Tiaintiooto-»
•pmiotata when ©xposei for 48 houi^ to 'brinial
plant© 1 hour after spraj^iiig with' eleven
different ineectlcidea.

XIII. Consolidate?! etateiasnt showing the pereentag©
survivsl. of adult and gruhs of E.vigiiitiQcto^
tarnietata exposed to hrinjal plants, sprayed
with ¥arioue ine^cticidcs, for 4B hours, at
•varying inter/els after eprayiBg.



q.TO^©j:^i9j©a>f8©^^gwjy^mm%
uaqApaaoi-ittif'^^9^H©|WsIW91^*S
ft®^%li:et«©®dmWu'pkO%e.wmM%psm^

JOe^tyESj©-^Atmmai9%tt®@a©4

•fi©f%®a®&aE€'8@f^^1%008tr5
ti©&©iaUfaWu%MmiBaessj-iBmQtmA

IPmmmioteausoiaeemmumQt
ap#fii®©mt®iu:08t©•^^Ste^e^p&pipls*!

j©"p&iA^nP®fB%ti®0JE#ifnfaoiqie

•iw-fgnsaananfikTO

•nofs-pffi©^4*0

•s©iax«»#1*0ii8ff©f.l%?a

"ti©"|et«®®^^SO*QtWAna£i!|.ip«4

TOlpifo®#CO*0ttMo©is|pn%%m

♦tt®|0'PlO©<^|.*o%%%^

•uofs-piii®'^Sao*©

••HO-iexniiis.

m

m

op

m

Of

op

op

©f

op

&p

*mt^ium^*0'mg:
^^i.fMa9f^«s^jLX0$u%snoiameeAWBX
'tsgiiTOe^so^a.3:0einoqetriTO-tg^©®u©

j|.Bp@AX@6q.o©QM®
pii®JO0®s^«©o«2®€StsfMOiie

•IM®'Mmm

'H

*£t

•31.

Hi

*Qt

•6

•8-

'I

•9

•§

•|,

•c

•3

n



•list Of mAf13.

•̂ . II# •- tots witli biriiajal plmnta f©tir s^ptrts
m(^h. for st^poi'tiBg tfe© elotli feag. '

III*' -Fots sfe©wiag -fell© ©l#tli %ag, escloailiig tlie
ti^iaSal tliJitB.

1¥. '• Iriajaa. ^pw&yei. with ©©•^im 0.1#-aad •
ejKf©and to- f@<eiisig to .aitilts. and' 10 gm^a
@mh m f&m ©eeaelons Cat latewale of 1

^ , kowe, 7 toe, 14 Mye as# 21 dajm after
M.fe«3?ati©a),

;.- . ?• , plmtB tmstmyet mS, @mpmed td
L/- • . • teeming by 10 aitilts md 10 g3f«fes ©aefe m

- . , • four, occastoag (mt liit©^al» of 1 l&our,
7 days, 14 i»f8 21 iay© 'after- lil>©»ati^).

•

C



Brln^el ,cie^u^if9-a--p»ti-#--fi_C.pls@® anoHg vegets-

mm in maift., mtm me -^IqIi cm-1»® onltimtei

%h9 yea»# it le e^Q© favowed W .gsnwere# Awag tto#
ireriowii imm% pests wliie^ stta©^ m^ aaroge' tule ewpt
loilaelim irlaititiQQtQBmetata fe^r. is % «»©

'la^orti^it wliioli a heavy toll &t tM ©»op#

- m^h. ifoa?!: tea' ^»©a% "bee» 'Ufae ©a'tii© -tise of

laoaera iaaecti^ities in mmtmllim teiii3»i#
(senpipti^ ®ifi lenaa C19S^) &tpitli^ C'960)
(I960) C196S)} .. But n© 0ff«3et fcSB
so tn ^e@rt®lnlBg ,liens lesg tii® different lii«®etieiie»-

p®i?ei®t •on th© mm after mis aepei^t was is©a-
sMejf®d lam&mQ l.viigiBLtiQfitaBimetata lia® in

dseoelation with it a mmhm '^f It® fsrssttes* Sus© Qf tfe©s«

parasltea h&m "b©®a mwA te e:Ee3?t el^ifie^st ©ff@et in csii-
t^olilnti til© p©st in natttjp®,' fliias-, Afp®iia C194S)
TT^ of ferasitie® aiaig tlie gmM of tM tmmt •tl^aeiag aiMier

aoatlis. futtasmirlali mA Mslma««i?ttei (1554) 3?ef©irtei tet
e©at£0l tfels 4iis©©t ia aatiaye wa# %
mmiratgoai^ fQi?eQlatue. anA ffe©st®ae^aClf57) afaeoMM

gi@v@ir^ ii8©fiil lipi©m©pt®r©as paMsitee ob tMs feet, flier®
ii also 'imdiGatioa tfeat tii® adwrs^ly sff©©t®a

d«j?iBg til© s?si '̂ seaata sn' a ueeult ®f ,^ieli tte p®et
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to seveTtt ix^eet&tion anA widtaprosid daaage

of ^Hn$Ql erop (A^pami^ 194a).

nljdv®-' 8»ld faets will ^a^feaslsf th« netft ©f

irstldHaXiaIng %Hm iise of lissftotieMeB sgatost l.vigintiQete*«

^ to mlnimisKi th« d^sitmetioii of parasite®
fey the tmsdetieides* ^or thie* it is luioesaary to liavelttSl

te©w1.«%« oa tb« irosidual toxteity of the dlffe:e#at in@tct&«*

cides wMo& anay^ fee ue@g for doatjfoiliag thit pmt on

SfhlB iafonBatioa will iat«s-a3.ia help ta avoifiiag toxlelty
»

hmsa3!&a due to tmmtioldm rosldties* Heneo the pr«s#tit in-

ViwtigatioB® msm «Rt«rtak€a to aijceaptaAtt 'tJi© p«i3e®tst«n©» of

inseetioida^ oa l^nJaX oa?©p» files® -studies liav© mad®

iritli -olftteii of tlia liis«©tioid#i&» #aoto at ite •stgffldard

do»«.. fh0 iP«latiT« toi:i©lty of tliiigi#. eilmmn injsecticidea ha»

^g©, aee^rtalaea. % olisetvisig . the t<Mioity oati««4 fey
tlie4» Initial fteposlt oii tla ferla^al leaves, fh« ycaialta

iMioata that tfed diffiiraat iiig«etioi^9& pereiat on feirlnja^

leaves foi? vaa?ytag froia 7 to 21 Saye.

A mvim of lit©»tM3?e Oil tiie Hiiimmt upmles of

ipilaofeB^ Isfestiiig feirin^al' is- preeeutea.-
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Many i»eii1i©.3PB ot the aifefaaily" lpila©feiiiiia©

(CocclafiI3,iia@sQ0l©©p%©ra) me fieetniotlire' to the foliag#

of vegetables j espeeially ot tli@ soiaaa©©©ii© asi oucsorM-^

taeeoijs eropst i» msieua regime of tli© world. Of-tMe©©,-'

Ipilaelma. adaeeagtiniBs M, ,• l.iaaiea aMs. l.^teoaiea Mm,

.l>yigliitioetotmiaeta.ta f ar® th© eomon specie® mmT^

ae- peats q£ teisifal:, following is m review of

tiir® 6R these 0f©ei@0 ©f E&ilaciiiia, ocettsx-ing ®g'f©0ts M

brisjal#:

MstglbutidB aafl iaportene^ as Beats of tein.ial.

iefaroy -(iSOf), fowler (1912) sEd Hllaf (1922) ;

two epeeies" of Bsllaehma, Tig# 1.daaecaatigiaa aM

E^TiaiR'feioetQaiiae'feata atta©&iii|i f©tiit© anA other solettaeeoiis

earops %n B#teieeaeti^a snt S>vtg:tiitioetQBimctata

wer© repdijtea t© la© aiati?ifetited in Soutlt "i&st Asia

and Anotsalia CAn&a.t913l*. WisaliiirBt (1919)

Ei3ila6km& spp. mi 'bx-lu^al in M^iea. S«3?®satsii (1919)

Qtiserv'ea B»niB0a.ies feefiiitg oa patato end ©gg plssati® in

Korea. Meteli^r (1921) xeeoriei 1«ioaeeastigas ss a pest

of teiajal in Xnaia* • Iwtadia (1921) f^wai g.vialatloiitQ^"

pimotata omieing ©eriotas iaiaage •to'mgs plaats in •Ceylon,-•
\

C@gfe@tt (1922) iwtei B.laaiea as a psst of %rinjal in l&lsys,'



later Austin C19SS) noticed E«dodeqastigm and E.vigintio-

ctODunotata also on brin^al in the same comtry, Qhoeh{1925)

pointed out that eorious damag© was caused by E«Ti^intiooto~

punctata in Bi^a.

Bimting (1950) reported E«indica as a pest feed

ing on the leaves of various vegetables in M^aya both in

the lai?val aM adult stages, lur^ateu (1931) found

B,niponica .oausinig serious daaag© to egg plants in Japan,

rristes®urthi (1952) observed that B.viaintioetOTmnotata

wag widely distributed in %sore and was prevalent in the

potato growing areas,, toshida (1936) reported that l.viain-

tioetoDunetata was common in foasosa where it attacked egg

plants, Puttarudriah and Krielmaiaurthi (1954) cmeidered

E,vi^intioctoijUiietata a® a serious pest# of brinjal', tomato

and oueurbits in Mysore, gengupta and Panda (1958) found

S,vigintioctopunetata causing severe damage; to brin^'al in

Orisaa,

Jotw^i et,al. (1962) azeodgnisefl l,vi£lj|tioeto~

punetata ap a serious pest of brlnjal in India and recorded

an outbreak of the peet on brinjal near Delhi in August 1962,

^ lawar (1964) found tteit EPilachna beetles cauaed serious

damage to solanaceous plants espeeielly brinjal and potato.

He reported' that' the extent of d^age" at tiffles wss .50fl

or more.



lairi^atsu Cl9''9) ol)aeapved tliat th© coceinellid

l^niaonioa Mfi'lihre© liifoods a in Korea# It-ms fomd

to pass the winter in the ad^ilt stage become active in

the t)egiimiiig of Ilay, ovipositi^ tov?os?d8 the end of the

laonth. fhe a^ult of the second generation appeared in the

iaiddle of ime and those of the third, from the end of

July. 5?he beetles which eventtiaXly hibewmte were

'found in September#

Oator (1925) recorded that tmder laboratory con-

ditione th© total life cycle lasted 39 -days froa,. egg to •

adult in Malaya, AiMtin (1925) studied the biology of the

Goeoinellidg B.dodeoaBtigina end B*viigintiootogunctata in

€eylon. l^s is?ere laid on the lower sxirfaee of the leaves

and the ovipssltioa ;9eriod l^ted several weeka, fhe

Biaacimum of 800 eggs ware laid by one fessle, ®ie larva ^

hatched in 5-7 flay® and started feeding slowly on the

lower Burface of the leaveo. fh© larval period lasted 21

days and the f^jill larvae pupated on the leaf, After

a pupal period of 5-6 daya the adults eaerged. She adults

like the larvae nibbled away etieips of leaf tissue and

aoiaetiraea caused irregular holes in the leaves.

Teaperley (1925) observed the biology of

B«vi,^intiQOtopuiiotat& in Australia, Sggs were laid in



6

clmtem of 15-45 whioli hatefeefi in 4 deys. ' f^e larval stage
lasted 17-23 day®, the .preptapal stage 2 days aad th© pupal
stag© 4 days., fli© adiat .was foma to fly oiAy sliort distan-

\

efss, fhe ferai^es la thm laboratory began to oviposit in

about 16-18 days after Qaergeiio®, laying 125-2S2 egge eaeli.
fhe namber-of eggs laid tuider natwal eoisditiosia,. however,
appeared to be ^mtm, ^ ,

dhti© (1930) described t&e lif© history, of

in C&ima. The observations were takon

diariag Jtily aai August 1926, th© average atmospheric hisBidity
d^iriiig th© period being SO^ iMSd... the Maximtiai and fainifatjin air

tomp^ra^ttiro 36»1®0« ^d 22»S*^0,# reapoctivoly, fli@ nuiib^ ©f

egg® deposited at &time v»i@d tmm 3 to 78, the average of
IS batctos eomted being 34• 6n« -feffiale kept for a period of

31 days laid,-744 o®© ia SI, bstehes. fh© ©gg, larv^ and

pttpal 0tag@B lasted, 4, 11-15 4 day® Mspeetivoiy. Over-

winterlag adtilte sppe^ed by about the aiddle of April asid

started ovipoaitiag. .fh©-adults of th® nmt generation

appeared irithin 17 days- and oviposited after about 9 days.

t̂he beetles laid ©gga in the laboratory for at least a, laonth,

fawabe (1951) wrkod out th© biolo^ of l.iiiBontca
itt -fepan. He fomd that a female laid 284- eggs on an average,
im the oowrse of 34 days. In May, the egg, larval sad pup^

stuges lasted about 10, 24' ^d 6 days rospootively and in

August,y4, 14 end 5 daye respectively. Adults feibsniatod in
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maseea imder fallen leaves or in other ohelterea plsdes

which were soist and wa^a* fhey hecam© actiire alsout

the EJiddle of May and the over wintered adults died in

August#

In a subsequent paper, fanabe, Se^iya end

Kumagu^a (1954) found the e^s of B.nipoHica hatch in 3-12

days, the larvae to complete their growth in 13-30 aaye

when fed on potato and much sore slowly when fed on tomato

or egg plant and th© pupae to cosiplete the pupal staj|e iii

5-14 days, Yoshida (1936) noted that 33»vigintioQtOTnaiotata

had 7 generations a year in Japan, fhe egg, larval and

pupal stages of g.dodeoastigim^ and E.vigintioctoraimetgitft

lasted for 9, 19 and 9 days respectively is Kusjaun# Kapur
(1950) described in detail the life history of l.vi^intio-

otOBunotata in Sidia.

Bawar (1964) described in detail the life history

Epilachna beetles in ©walior in India, fhe female insect

laid ©gge on the underside of the leayea of the host plant,

$hey mm deposited singly and in batches, :^ch fesiale laid

eggs in 10 to 15 batches, each batch consisting of 20 to 60

eggs* On an iavera^e a ©ingle feraale laid about 550 to 700

egge. The egga were silver yellow in colour when freeKly

laid ^d saeaeured about 0.75 x 1.5 mm. SThe eggs were bomb

shaped, pointed at the apex and flat at the base; the side
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wMeh is gl!i©a t© tfe© leaf''tsQing .flat# fh© em period

lasted 3 to 4 daj®.

. . , fh@ gm'be eaergea hy teealfeiug the pointed apical

@ndl of tlie egg .seiasiaei iaactlv© for tIa© first few

iioure. A few horns after ©aergeno© the'grii^s started

dasiagisjg til© plants 'hy f©e4iiig on the fleafe^r satt^r of

tb©'les£ anssPae® iQa-riug the velnn aai tte v©is^©t®«-

The grub moulted times and' til® lanr^ period lasted

20 to 2$ isys. fke ftd.1 grom-grmfe'aeasnred •s.'bo'at 3-wmm

in-length aad atemt 1.5 m* tn breadtis. Sseept' tfe© &@ad

r©gi0a» all th© of tie body were fomd -to ' b©ar

thick !iair lite strueti^ee, tli© seoli# :^eli- segaent b@r©

6 eooli .s^iara^trically placed, tlir©© on ©ach ©id© with

blaek sid-doraal line 'nianiiig froa fmnt to baol.

fh© full gmm grab eat©red the prepisfal stag©

wMeh lasted a daj». Soring this period, the body inside _

toofe a oonveE sliap® sad finally turned iato the pupa, fh@ •'

flips vms found stioking to tfe©. leaves by ite isoettrior end,

She %mMtm of the last ^jb stag© along 'with seoli was

retained and thi© fomed a sort, of ©©^©rlng to the |jupa_

•except for the gaiterior portions, fh© pupal §tag©

lasted 5 to 6

fhe adtalt booties ©merged out of tho puparit^

by bunting th© antorior end. Bi® fTOshly ^©merged &dt£Lt
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(1952) found ttet "fell© food plsate
.•

•of S.viigiBttoQtOB'agietata iEOlufied ewoiirbl'ta and few wild

solanaceoiie pleiits. Yoeliifia (If36) f©tKi& it foefiiag ©a

toaatoeo in.f©a?!iiosa» ' lates^aaa (193i) stated tiiat th.# pre-. ••
ferrea f©©a pl^ts of l-iriaiatiootOBimQtata wer@ potato

Sol^^ BimiBa* lev©r (1944) and OoMo (1950) noticed

Bei?'@r© iOTpge to potatoes by t^® beetles, ^ttanidrlali

©ad IrietosawrtM (1954) desorlfeed l.vigintlojBtoptgiota.ta

m a strletis paat of-tomato and cuourMts'in Mysore-, the

'grtt"b0 snd AdtiltS of isllaclaaa Iseetles attsek@d t&e foliage
of potatoes, toraatoea, melons and ptimp&inB (A^on, 1948)•

KrlsMraoortliS' (1956) poiatsi out tlsat B«;v^g;teti.o-

im on It^feotseraieim eoeiil^atiiiat iolga^ BlSffi*

Mtttra faattioaa.i Solainitt s:anttiooagpiaffi and iJittor gourd# ••

Ipilachaa "beetles were fomd to attacte tli© foliage of
ouctisiborf laarrow# piffl '̂kini ^d otiier related irlsie- plants,

potatoes, tomatoes, and sometisfes feem®. In addition tliejr
also. dewloped Ufoa a n«mlb®r of weed© indndli^ tli© false

nightstiaae, _flase eaetor and padd^ aelon^, mwar (1964)
obaerwd -that mil&dbm tseetle i© a eeriotis mmf of sola-

meoow vcgeta'bles lik© potato and toffiato.

Gontrol*

fetmmlti- According to Tsndergoot (1924) bad westlier was

the cMef'oontrolling factor of B.^lgSntissSSSBESSlE
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ia Jaira» Ote#r^a,ti0E®' ehowed tbat no ©egsa mm Isld in the •

'hill diatriots airing a edrtsls peapiod of the dry Bmmon*

for this m&Bon fields planted in th© Ml da^ B©a.s©ii war®

rarely iiafaeted* leaedi^ ®ea®«r@s were therefor# ai@e@esary

tisaally ©^y imm May- to iltaie, -European growers resorted to

colleetion of th© Multsp hut this wat not worthwhile and

nor was the ©olleetion of tli® ©gg masses mmU better# 'fhe

colleotioB ©f the'larvae# whm the plant© were 7-8'weeks-old

•TO® advisihle, m the l»Ta@ w&ve mt then sore than J

old and had- not entered th© mxmXom 4th stsge.

fotmi B.doSloastigoa and E.irigintie-

ctogmsts^'to >e-parasitified'tey hfmenopteroiie parssites.

In heavy- Isfestations hand fiolcii;^ ©f all th® stages ©f the

pest seemed to he th© only-praotloahle aaaetir®. -It was

oba^nred in Kuaism in April' 1955 that-tha ©nlophid parasite

fetrastiohus oi?ta.QnM terrier© attaokei the egga of

K.vi^iatiootQpiinctata and E.dgdeoaatigeia is on© distrist,

Mt did not giv# awch ©o»trol# 'lo natural' eneaie© of th® •

,la3wa0 and ©dtilt® w©ra ©h^ervsd. l^dpicMng of adult® and .

egg m80©e in ©arljf=-spring was of eomsiderahl© valu© in eon-

trollii^ th«s--pest (Anon. 1943).• ' ' ' '

Aceording-to Appanna-(1943) th© psroentag© of

•parssitiiation reached:«a hi#i as 77 dtiring lareh and July,

the av©rsg© feeing 40* It waa further reported that the

degree of parasitiQstion sight he 68^ in Jnly- fh© pgtraBite©
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app'eareft to. liwiM Islieia?greatly I® sumer

aoatb.©. Bsaeing tMs p©il®S i® t® tb@ Mgli . pi^asiti©
/ ' ' '

mtMty -them wme llttl® Reeessltf for TOseafting ' t®

eh^istcal tfe® @^mt of parasite aeereaB©-d©-

pendei m tlie Sensitf of the &©st fop^stiea

gleal feotoi®., fh^m m» a in t!i® lltli isel-

&0MOB Of th© j^aijaslt® if there wm mnMnmrn rain

fsXl* 1^. tM m%Bme© of the p®^se4t@a tlie peet lii<g?a®s@a

•cawliag sewjee' iaf©station and ieet^oying tM© flmt® ess-

fletely, fmttairudristo ®M tiPtsfea^wrtM (1954)'fomi tlmt

l.vi^intiQetQ^timQt&ta ©owld eoBtafollefl tf> a iraifyiBg.

extent, Ijy tk© pairasit© flearatamais fovedlatm 0*

tatersoa C19S6') f©imi tliat tli® oi

Bl^ke, a s©3?i0ws pe^t of flaat iii.a.ilifp4fieis •

pa3Kieitis©i liy #1© ©iiloipMd ^l^eaioM^a' eBlle^teae.

Heiiftn sM !l!li©istad«^a (IfSt) ©©-rea

®P©ete6 Qt tmm Mfmm M

M&tsrotwmtm fQ¥eo-iatti8.t P.e^iiaateais fetmetiofetts bw*

wme mmt inportsiit* lall (1161) Qlsserycia PeMobiae • •

ps»aiti«lisg •til© larvae ©f

•Ipilaeteia apf., IMmtlng v^getabl^-i-a lUias# feaeOL©

•pameite oiripositei in tlie lat©^ regi©» ef Mst lanra,

la tlm la%®rat02?r Srd t© 4tli lastOT lewi^ mmm prefeKe©#.

me •<»apl.©tei lasl^© tfe.e Itd^et, the life e$el0

Kfiwgiiig f2?©a 28*5 fefs its See0i»^©r to-11 flsys-iii ®®reli»
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Upto ho0t0 were attacked by a eia^e fem^e and the

ntitaber of progeny per fesale was 11 to Parasitism wao

Mghest (37.8^) in lovembtr md lowest (9»0M) in AprU,

Cheaical oontrois-> Ji'onea (1913) recommmded sprayliig of

araenste of lead vfhiGh afforded sufficient asntrol of

E.vigiatioctopiinetata Knowles (1910) also showed that this
1

insect coxild be controlled by spraying lead ersenste or by

dustiisg ^ari® green. ?®iid©rgoot (1924) reposmended a ©pray

containing 2^ lead ersenate and 2 per mille soap as an

effective control-But this was foni^ to be costly. Austin

(1925) too fotmd ^preying or dusting with. argenicals like

?sri8 green and lead arsenate a© an effeetive remedy,

Bimting (1930) noted tliat both the larvel and adult stages

could be controlled by leM arsenate sprays mixed with soap.

Krishnasurfci (1932) tried a auaber of ineecticidee against

the beetles and the iiiost effective one waa &. spray of 1 lb,

lead areenate in 50-60 gallons of water with 5 lbs, of lime

^d 10 lbs, of Raggery which gave over 90^ control. All

plant® in the crap were sprayed 20-30 day® after transplant

ing. Special attention was given in covcrlt^ the lower

snrfao© of th© leaves. A second spray also ^aB ^iven but

sore lightly> 3-4 weeks later, to kill any beetle that aight

imve laigrated from Tinsprayed areas, in oases of severe in

festation a thoroui^ ^raying later ie. 1^ or 2 months after

planting, gave good results. 4 to 6 lbs. of lead araenate
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Wan lasei tn ©a# aer®! tto© v&ylmg witli tM ©xt©ttt of

lufQ^tatient HMStJer ©f apwe# *6^® apflieation

m& t^© af ava4la%3.«#

Stiteesimiito (1958) •reedMOTtfi^i. that wat«r extract

of pm&meA tot oi UmMlm. ott^earess (1 ©s.Ib 1 pint) witli

mm water 160^ rnm^im la^emtoa^ e©siiiti»B
eai 10 mortality 1» me field.

tmm (nm) se^ortdi ttet I.ai20n|m 'i®

fep^ ©oiafi ©ontardil^ hf mpmytm asre^t® in.

ttox'SestiE Bimtws# lee^fiiBg to ¥©?s&ite {1f36) tii© fee^liss

were killeft %w ^^©ttoaa with #0af ae a apray ©r•«ltk

a0 a totI ©f i®rrf.s or »ieotlae mu^ less

effecstlir©# Miatts mft »a2?ay8»s (1^38) r^portei "Qiat ^©0-

Wie mtraet. df s#@t@ ®f tenhrQgia
N

teadtflLea stt'feQgQea wer®' %0tfe tsssio t© @filsetea# •

tmm (1959) that'ties© %®@tle8 eoiAa t)©

e@iitr©li©fi W c^ciiM arseaate at fort-

ai^litly iiiter^als* /MnUm tise plants with a ai»t^e of @s©
•fart liy wei^t of l«8ft areeaate (or o^ciiffl .srseaate) fdwter .
aM 5 tarfes % *ei#it ©f a filler Bmh a» tsolia C©r laytoteA
liae) or' Bfimfing with lead arsenat© fowfier &t t&« rate of
1 Ite. is 20 gallone of water was mvrnS^ t@ give good ooatrol .

©t the test, Mt ©pfesred less effeetive tlwi the

a-uet. Mm eome ia^iafy mm oawet hy th© nee of les^ areeBate
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on yoiaig plants, t^ey were protected b;^ the tiate of tobacco

atsst islxea with en equal quantity of hydrated lime (Anon -1940)

It was also reported tlmt i=S.vigintloctot)mctata could b®

controlled by 2 applioations of a dust of pyretliruis powder

and Kaolin or flour in the ratio of of 1:4 at inte^al© of

10 days (itooK.1#42).

Among a number of ineecticidos tested # lime

eulptoto? alone m® fotmd to Iteill Isrvae but not the adid.ts.

Baterial was recosmonded to b© applied thoroughly,

particiaara,y to the lower side of the leaves, at fortni^tly

intervals, from tlie fisfst appear^icc of the beetle, at a

concentration of 9 to 16 gallons per 100 gallons spray

depending on its specific gravity (Anon-1943).

OoMc (1950) found that copper arsenate oo«ld

control these beetles to soi^e ejct^tit# SB$» 0»1^ spr^ and

2^ duet were found to be adequate to destroy the adults,

Mf? alao destroyed the atots and larvae of this ladybird

beetle (Anon-1950) • fCriahnaewsmi (1954) studied the use

of 1©$* and BHG, as dust (applied at 20 lbs. per acre)

and 0.1^ and 0.05?^ sprays (applied at 100 gsllone per acre)

in controlling the pests of brinjal • He found that the

incidenc* of l.dsdecaati^ma was fairly severe In the begin

ning ?Sien the first round of treatraents vibb given but soon
dwindled down before the second roimd became due. It may

be observed that the initial grub population ma practically
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wipei out in all tlie treataents within 24 ho«ra. 5^

&mt wae found to he so^se^^at effective s^ainst adults.

Deleterious effects wer© eeea ©n hrinjal plenta following

the first round of BH0, application and this was found to

he aggravated hy the second rounds She leaves hagaa to

turn yellow slowly and wilted away, fhere was also suffi

cient evidence to indicate that there ©Jtieted a correlation

"between the degree of phytotoxicity kid the weather, the

former being ©ore pronounced is relatively hotter weather.

But 'on theother hand DJSJ. gave slight stlmialation to the

growth of tai© plsnta. Both dmts and sprays of DM, and

BHC. gave high sortality of the grubs of Ipilachna on

brin^al.

Bittarudriah and Kriahaamurthi (1954) reported

that Sjj.vigintioetopunotBtQ could b© controlled by calcium

orsenate or lead areenate eprsy mixture containing 1sgs3s5

of ealclua or lead arsenate, lis©, jaggery and water.

Modem chlorinated hydrocarbons lite© BMf., BHC, and foxaphene

were ^so found effective against this peet. In the case
\

of cfce»ical methods of control, repeated operations wea?©

always necessary to Sceep the peat under check.

Sengupta ®id Pohda (1958) found that endrin 20^^

B.C. oprayed at a dose of 1.5 Ibe. per acre was most effe

ctive in controlling n.vic^intlQototiimctata. A dose of '
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2.5 1V«.. oI oalathlon 255^ w.p. P®'' "ore aleo eff.ctlve.
sprnsm ®«* 50^
lbs. aora gavs SOB, octroi l.«t It «aB Inferior to
«»arin ana ..siamon. KIO. 50# -attaWe powao'f W^ayed «t
1.5 11®. *»

^ilaetoa ^

Sbl at.si. (I960) »tual«4 tUe relative toxiolty
.f ten in^eoticido. to SoMa .aa
found to 1.0 tha moat toxia Inaaetloiae. followaa In tl>«
aaaoenang osaor by dia^inom. -^atuion. a«ann, phoadrto,
m.. aielteln. linaa»e, oiarin, anfl cUloraaM.

Shi end satsethy (I960) eond«et«a Bome e*Bert- i
aeata to flni out tlm salatlva amotlweaa of pa^atbion
(0.025*), anaeln (0.04!e). aalattoion (0.2^). BHC. (0.25?£)
ma toxapbens (0.2#) aEai«wt I.^SiBSiSSSSEiS^SSa- «»«
statistical snalyeia of the, Sata on population of Bpilaehna
grabs ehowaa slgaiflcamt loduotlon, 4S houra after appli
cation. mo proved to 1)6 th« least effeetiTe. One waefe
after applioation pasathioa ge^re exoellent proteotion of the
crop fJtoa ths pest. !i!h« pereentags rafluctlon of
jKipulotioa in parathion tresteS plots was signifioantly
higher «ian in plots treated with endtin, malathlon,
t03®plBie aJS« BBC. ffliero «as no significant Sifference aaoag
the treataents of mSxin, oalathion, toxaphene effld BHC,
thoix^ endrin gaw slightly hotter result.
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BrinivmBM and Jfajpayanaswaaay (1961) found that

am® of the modera org^o-ehlorida and orgmio-pliospfestii!

cosspotuids were offeotive ia coalfJeolliiig Bplladana beetles*

four insectieidee nmeXy lindaue 0*1^9 en^in O.OS^t

dl«ldriK 0.1^ and BM. 0.1^ vfexe trnted, BSS. 0.15^ and

\ ©ndrin 0.02^ ©prayed twice at fortnightly interv^s, ooim©i:i-

ciag a aoath after traaeplantiiig, "brought down the percentage

of ^ilaehna infestation on plan.t» to 0 aiad 1,0 reapeotively

ooiapared with 1g»9^ in the mtreated control, the results were

3,4^ ia the di^driaf and 7,2^ 'M the lindase treated plots,

fhese ol&servatioiis were sad© a fortnight after the eeeohd

round of treatiaeat®, Ohservatioae were again ®ad® after

giving two more roT3®ids of tr®atKt@nts| !«• a total of four

roimds ^ith the above mentioned insectioides. fhe percentage

of infestation was oent pereent in the usitreated plote.

In the . ^d endria treated plots none of the plante

were infested# In the lind^e and dieldrin treated plots

the percentage of infestation resieined constant* had

given the hi^eet yield followed hy endria* Lindane and
dieldrin also oojspared favourahly with IXDS. and endrin, in

respeot of groa# yield*

tfotwani (1962) used esulaion spraye of

vs^ious inseoljioidee to deteawine Ijheiar relatfiv© toxi—

eitiee to iB.vigintiQetopunotata. the ineeota were treated

under a spray tower ®d then traaeferrei to clean dishes
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eontftiniiig leavee obseaoved f©r mortality after 48 hottra

at about 27®e. Against the larva® the toxicity of carbaryl

was 138 timee thaA that of p»p*D133?. Against the afliilta

parathloa* aeviaphos (phosdrin) carb^yl were respective

ly over 86, 5S mi 25 tia©» m toxic as p*p* M5!S.f whil©

jaalathlon, BHG, dleiarln ai5d were reepeotively 0.979f

0,354# 0.131 asii 0.15B times as toxic as BBf. Soxaphene

mfi Ineffective.

lavia (1963) ^onductea experim^ts on brln^al

for the control of l.via:intioctoBimotata Tfith sfray© of

thloiaeton (Ifefttln) 0.1^, methyl defflotoa (Metasystox) 0.1^,

aethyl mphthyl carbasaate (Sevin) 0.1^ snS dust of

heptcchlor 50^. fhe insecticides were applied three tiaea

at intervals of about 2 to 5 weetee. fhc resets were

highly aignificaat, with aevin provijsg the best end methyl

dem@ton end thiometon ooaiir^ n^t in the order of efficacy.

Sevin was not phytotoxic.

fo control adults and larv&e of Ipilachna beetles»

dusting with 2^ dust or sfiaying ^th 4 fluid ok. of

mf emulsloRj or 1i oa. of 30^ dispereibl© BDf powder

in 3 ^llone of water were reeofloaended. A dust con»i8ti«g

of one part of derris to 8 p^ts of either ICaolin or talc

(by weight) also could protect the plmta, but s number of

application was fomd to be neeegsary to feeep the leaf

surfaces covered during their ©arly growth. Ifelathioa mt a
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concentration of 0.05^ of the active ^igridient gave satis
factory control of this pest;> aiid oo«id he aafely naed on
any of the plants likely to be attached. Other ineecticidds

which were effective against thie peet were laalathion 5^

dust, aethoaeychlor 0.1^ spray casWryl (Sevin) o.1^»

(Anon. 1963). 1 '
i -

Pamr (1964) found that injllarge fielda Bpilachna
I

could h© controlled by ciheiaical meitdUfes. Insecticides of

plant origin, viz., rotenohe, nicotnine, and pyrethnaa were

found to be effective in addition to the orgsaaic eynthetie

ineecticidea. Sotenone 1^ at 15 to 20 lbs. per acre sprayed

at weekly intervale or 2 to S.5 Ibe. of 4.4^ rotenone in 50

gallons of water gave effective control. Sprayii^ with

0.255^ BIS. at 40 to 50 gallons or 15 to 20 os. of 20^ endrin

in 50 to 60 gallone of water acre gave eucoessful control

of this beetle pest. Similarly dusting of 3 to 5^ Dm, at

10 to 15 lb©, or 5^ BHC diast at 15 to 20 lb®, per acre could

control the beetle effectively, ^arathion (0.05^) epraying

also gave good control of this pest, farathion v&a reco-

ms^ftded to be used before the plants bore fruits.
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4. Sthyl
. pa3?atlat©».

5, iai®tliida.

'6. Biiaeeroa

?• •

8,

9* - fEittolOU.
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46»T|i W/q$ Obi&a Std«,,
• • Isatey.

0»0»4iia®tlifl 50^ 1*0,
aitliio ^o©piiat0
•Qf fiietfejl s@r-
eapto .euecimto.

S/s, Affl©yieaii

lew YoE^, .

2-<^02e@ t .
U dietlijrX,
Oarten^l 1-a©thyl
viiw3. dimethyl
ptosphate* . -

feclnil©^ Ctba f'©®tieia@Si.
Bc^feay,

0,©9aiffletli^l 100^ B<C» Citsa Festieifles#
2,t-ilelA®ro Mmhaf*
vinyl pliasfhat®#

Ftlial4al€© •
iiethyl 0,G

pfeosflisyo*
iitMost#.

30^ ®.0»

OjO-M©thyl»S-^ • S0 S.0,
O^oropliea^l.
tfei©s®tfe2ri,
pb0Sp!lO3P@dt!-
tM©ate, ,

Statsffer
Cliemical .
Oospauyt
Oallfoamia,

lyeoire
iKseeticiles,
Oompaaj.
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1 2 3 4 5

10. Dipterex S.P. ditaethyl
triohlosTOf
hydroxy ©thyl
phosphamate.

80^ S.f. Bayer and
Coiapany,
aorafeay.

11. Sevin. 1-naphthyl
H~iaethyl car-
haaat©.

W.l^, tinion Oarbide
India Ltd.

Saulaifler. •fe«pbl* supplied by Meaera. lurssa ^ell waa

used as ©mulsifier in the preparation of endrin emialsion fro®

technical material.

Brln.lal gifmta. Brinjel ple^its of a local variety wore ue«d

for the Wxporiaent®. fB©y were raiaed in 12»* ac 15" flower

pots, i&oh pot eontaiRod a single plant. A "bitlk cultivation

was also, maintained for use in the rearing of the test inseote,

Sli© plants were transplanted in pot» 20 da^s after sowing.

One isonth after transplantation they were need for the experi

ments. She plmte raieed in flower pote were iiuh^ected to the

same cultisr^ praetioe® to ensure unifonaity in growth and

stand.

Cloth bajga. Cloth bags were used to confine the liberated

insects on the plants. Shese hags were ®ade of Etuslin cloth

and aeaaured 30" x 1S«.
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BpartoR caff.w,, rearing of insects In ths labo
ratory was aon® in task wood cages (12" * 12") aitli glass
on all fo,„, ae top of the cage was coverei with
fflii0lin eloth.

• HaHOBS.

H^arin^ of teat iKBeata-

A Dalk culture of E.YlglBtloetnn.m^i;»*..

nalatained in the laDoratory for the ejeperlBents aa deaori-
bed below;

The adults collected fros bria^al plants in the
field are confined in the reaaring cages and provided with
froah brinjal leaves. Th& qtaick drying up of th© leaves
are prevented by keeping th® brinjal branches dipped in
water contained in 50 cc. conical flaeks. fhe south of the
flask ie plugged with cotton wool to prevent the insects
f^oa falling into the water, fhia arrangement reduces the
chances of the leaves getting contarainated with faecal

matter in the rearing cages. She cages are cleaned fre«

quently and the leaves changed as and wheii fotind neeeBaary.

When the adults lay eggs they are collected and

transferred into hurricane chimneye closed at either ends

with stmslin cloth* for eaay observation of ©mergence of
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grulie. Gniba emergiiig each day as© kept in aepa^rate cages

with the date of ©mergence noted, fhe grubs are fed with

froah leave© collectsd from th© field, laoh daj the cages

are examined to ascertain the instar of the gruhs. fhe

adults obtained froo the culture are used for raising the

next generation.

Preparation of brinial Blants for spraying.

Befor© aprayingj the 'older leaves of the potted

brin^al plants are reaoved leaving only the fully developed

mid succulent leaves on the plants. !?hite sand is applied

at the bi^e of the plants to fill up the crevices in the

soil and thus to prevent the insects froci enterii^ into

these crevices in the soil. After filling up the crevices

with sandy the plants are watered*

iPreparation of inaecticide foriaulationa.

All the insectioidee were u®ed as sprays, fhe

•pray fluids were susijeasions prepared frora wettsble powders

or esjulsions prepared from eaulsifiable concentrates, or

solutions prepared from soluble or aiscible materials,

miowing were the proportions in which the different in-

eeoticide concentrates were diluted with water to prepare

the sprays.



'• O.SsJ etmXsion,

2. BHO. o.ajS eonlBioa,

3. Snarln o.oasje «mia»lon;

4. ^wathioa 0.025^ eaulsions

5. msthlon 0.BHulBion,

6. Btoeoron O.OS? solntlons

?• Jlwvan 0#05?C emulslonj

8* Xiaid^ 0.1^. emijlsiona

9. frithion O.lfS ©laulslon:

10. Sipt#r«x 0.1^ solutionj

\'

11, SeTin 0.1^ suspension!
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Prepared tmmtfeaariw ae
aetalled balows

1A^«f" 2?6c:bnio£l ^JO oc, Bmzem^
.J% Stock eoliition,

1 ec. stock solution +

0^5 ce. folidol

0.25^ oc. Diaeeron 1005C
coscejitrate + 853 cc. water.

9aI^ IwaR 100^ E^o. 4-495 ce. mtea?.

1 ce. ImiAm 30^ B.C. +
299 C0. wateir.

1 eo, MtMon 20^ E.O. +
199 CO. water,

0.25 g. Dipterex 8O5I s.p. 4-
200 CO. water.

0.25 g. Sevin 5(¥ ^
124 00. water.
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Spraying of

file apraylsg was done ysisig en atomiser eosneoted

to a i^ressiire piBSp (mate X), mch plant is sprayed with 30 eo,

Of the ingeeticia© spray coaceisied, for thia,. th© spray fluid

is tak6Ji in a bottl© ani i.s-j^myed 011 eaoh plant s@ as

to cov<sr both eid^s of the leaves as w©ll as th^ rest of the

plMit parts*

Oonfittlii^ the inaQota on the epray©d lalaata. '

One ho«r ©ft®r spraying, hy which time th© spray

fluid h®s dri©d on the leaves, fqta? sticks are plmted in each

pot at four eomera ©long its periphery (?l®t@ II). fhe eloth

bag is then put over the plant and th© frsa end of it tied

around the edge of th© pot (Hate IXI). fhe four sticto help

in feseping th© bag streti&ed and thus provide enough apace for

th® plant within to stand without b^ing smothered by the bag,

fen numbers eaoh of adults snd 3rd instur grubs of S.^iaintio-

otopunotata ar® confined on each sprayed plant, fhc bag i©

seeured ©round edge of the Slower pot only after liberat

ing the b©0tl®« end grubs on the plants, fh© beetles and

grubs used for oonfinemsnt on th© sprayed plants are starved

for th« previous 24 houre. fhia proeedur© is reisorted to, to

minimise vsiriationa in subsei^uent feeding mong the individual

insects.
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AeeeaBEient of

S^sal^Q are aseegsed by eotintiag th© aimfeer of the
beetles and grabs dead and stirviving, 24 aud 4S feoura after
liber©tlon on the tr^ted plante# for this the oloth lesg
covering the plant ia tmtied froa th® edge of the flower pot
and oarefully lifted• firstly the de&d insects lying ©a the
white ®and, spread at the base of the plant are counted.
Shen each leaf is examined to see if eny dead insects are
stjtoling on to it. fhe oloth bags are also carefully examined*
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Ifet#' ^&t •bmp%0^%mg

- tb0'''e^&ximM's •

• telBg-tto© p.ei'io.ii'
/

8—3—1964

Smimmt 'B$f%

fiatwiai 7^1

9^-90 - ' ' ^

30

.Sif«1?les am gm%» wmm ml9Bs&4 m .

pimu Bwmm^ mm o.t^

at 1 Ii©t3ae^ f toys# 14 a»d

'•21 iftga srft@3? appXi^tiott ©f tfe® las®«M»

©M#. S«yiipai ©f tlit«e mi gmbB

wem olJ@e»¥€Jd 24 mA 4B after ttoli?

.release ©a tli#

; ' ' lesMLlte ®f'tl0'©i^e^@eat® '̂ ®.-efeeiia m fam© %•

wM^ gimB tM0 p0femtag@. rnmvir^ of fii®-aiialt# aai g»is'b»-

,f$' thB 'beati.^t ,wfe« t3i|?o«©i t©: .. glaats#

fbe mpw^^mte^ im fig.l*- . '̂1% is tlist

S»f, is r@3.sti¥«|y tosio t# %li@ gisilig than to ,t|j®

?Si® reaifiiM^ foxlsify of t&® tp Ij©
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gABSB f.

0rttb8Adulta

Interval# of
exposure
after

f®ro®nt ©anrliral • f«r6«at mmrrivea.

t4 houra 48 hours H hours 4S liotxrs

1 liota? 30.0 15.0 20.0 3.4
? daira

29.6 40.0 18.6
14 days W.O 51.6 65.4 33.4

days 93.4 68.9 86.7 80.0

appreciably reatjced in t&t mnmm of firet we^ m tbere ie
only 29.65J ewevlval wmng aduite and 18.SS6 snryiTOl among smiba
m»r 48 houss of expoBur#. Sut at tbt ana of 14 Saye the »ur-
viv^ of the aatats rises to 51.6?< after 48 hour® of eoataet,
while that of the grulio Ie only 33.4J<. Beyond two make there
appears to Tj® a araetle reatiotion in the toxlolty of the re«l-
anee ana it is aeen that 21 days after the applloation there la
80.91^ and BO0 survival reepeotiifely anoag the adultB ana gruhs
After 48 Ijours of e:SE|jo&tsre,
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Earoerlment fQ>2*

goxiotty of reaifliiiiw of BHG on brlRjlal leavee to the

and ^ambg of diffey^t iateyvalfi •

sftQg aBPlieatioa*

feet iit3@etieid@3

^eaaite..

®e# m® umH m 0*2^ em^siou#

.©liii was pjeeparei. Ijy iiltttlBg BHO.

26^ ®.G» with water* Other details

m tn ^#2la«Bt Ho.l, .

Besiilts of tli« eaijiieriffioftt are •uSidwn 'in fable SI

isid r«fr«8eiit0a i.n fig,2» • '. /

fABI.1-11^

Perc<mt ewrvival of adults and gruhg of E.viyintioetopwRcta
ie:rp©seft t@ %ria3ai plants at mryipg in%©rv®l® after spray-

iag with BiiO» 0.2^ emuleion* ^

of 03£|>oeur«
after •

^er©«nt stsrviTal P«re«nt etirviv^

eprs^ing.
24 hours 48 hmsm 24. howra 4S houre

1 hota? 13A 56.7 23.4

7 100.0 100.0 90.0 81.6

14 day» 100.0 100.© 108.0 100.0

21 days 100.0 100.0 100.0 100.0



I'ig. 2 Graph showing percentage survivel of adults and

grube of E,vigintiootopunotata observed at the

end of 24 and 48 hours of ©ac^osure to brinji^

leaves at various intervale after spraying with

BHC 0#2^ emulsion.

fig, 1 Graph shelving percentage survival of adults and

grubs of B.vigintlootopunotata observed at the

end of 24 and 43 hours of exposure to brinjel

leaves at various intervals after spraying with

BBS, 0.2^> emulsion.
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7 DAYS 14- DAYS il PAYS
INTERVALS AFTER SPRAY "N©

ADUUTS

>\DUUTS

taRUBS

(HRUBS

24

48

24

48

(FIG.Z

B H C.

r r—

^ C

r-

CP
^r)

1 HOUR T days 14- OAVS Zl DAYS

INTERVALS AFTER SPRAYING

HOURS

HOURS

HOURS

HOURS

e: X.POSURE:

E XPOSURE

EXPOSURE

E XPOSURE
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It ia oliserv^ that BHC. la relatively mo^ toxle to tto
tlm *0 « even Initial to.iolty of

tue aepoeit of mo. 0.2^ on the leaves aoee not appe<^ to
ve«, hisk as tne.e ia 56.7^ and 23.45?. survival of the

aaulta ana gruta respectively ''hen a^oaed to tho inltia
aepo.lt. .or 48 .o^a. ®«ro ie lOOf. eurvival of t.a aa»lta,
„l.en e^o^ea to the sprayed ,.lant. 7aay. after sproytog.
maicating that tto resldus l>e00B0s non-torfo to thom
a«ring ttet period. . lo the sr«».s.
beooaes oo*pletay aon-toxlc only within 14 flays.

1^-igBQ3*iBeBt Jjgt&Sa. ' •

nf the

to adtats ana CTube of

ia1;.©g¥a3.e after atfMS^ISEs.

fest iiis@oti©M®5 ma^in wae.appliea. as 6,025« emulsion
^4cl^ prepaaret f ro® Seolmieal
m&ln. Best pf tUe Setaile as %n
i33^©risi0»t So«l.« • .

lisBults of ®e sspsElaettt are given In Table III
jma graphtoally repre^ntea In I'll;.?. , Endrln appews to l>e
more toxlo to the adnlSa than to the erute. Agradual redu
ction in the torfoity of the reaidue as tlse elapses is evident,
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wm 111. .

S"* 8®?^® E.vlgtotlQeto»<met«-fc»exposed to tolnjal plants at varying inteE^g aftar mrayirS
with esarin 0.025|C esnaleion* ^ ^ m

Intervias
of eafpoeure
after
aprsyiug*

Adults Q^ruba

^eroent survival Percent survival

^4 hour® 48 hours 24 hours 43 hours

t hour 63.4 10.0 70.0 17.7

1 day® 76,7 56.7 80.0 50.0

14 days 93.4 86.7 • . lOO.OT^? • 93.4

21 days 100.0 100.0 100.0 100.0

fhie i-eduetioR appears to fe© more rapid ^ter ©ae week and at

th@ end of 14 toys tli^ro is 86.7^ mwe^ivsCL a®(Hig adiilts and

93.4# survival among th# grutia vihm ©scposed to the sprayed .
leaires. fhe residue appeere to Tse completely lost at the end

of 21 days m no mortality is eeeu in th© beetlea and their

grut)0 «hen exposed to the plant® 21 days after spr^iag.
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acoegiaent Ho>4. •

of reeiataea of 0.025^ ^aratMen on brin.lal l&mm

to ggpibs ©f B>yiigtiitioetop^otata at aiffeTOKt

Mte^&Xn after eereyliy*

limegimmt^ aetails.

¥est toeetieldes

Hate of Bt&tim

the ©xi^eafifiaeatf

Date of coiipletisg

th©' «sp©riia6nt 8'

femperature during

til© pQMod*

Eeletive husiiaity

during the period?

BarathiQn 0,025^ eiaulslon was used and

this was prepared "by dilutizig parathioa

46.7^ S.O. (foiidol) with water.

4«-.10—1964

g7^10-~1964

laxiauffis .

Miaiatjaj •76®f.

89-92^

Othey dotsils as ia l5xpwi«©Bt 1©.1»

JBSSSSSj

fahle X? givea the reatilts of the ©sc^eriaent which

are also represented in Fig.4»
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M*.

f©r<i©a| ©liwiiral of adwlta ©nd gmbo ©f l»^iaiiiti0etQttiiiiQtata
^psseft to Bsts^al plmtm st.Tsryi»g toteiJiraiffl aft®r mpm^tm

witii pa^r^tMoB 0.02^. ©s^gioii, •

Mtilta

©f
-aftes?
spraying

P^^oeat &mvi¥al ' fe^emt ©tiwivai

24 tottifs 48: fcoiirs, 24.lioiir0 4® h^ises

'1 hoiiae ®.0 0.0 10.© • 3.4

7 fla^s 93.4. 63.4 63.4 44.?

14 fiays 100,§ 100.0 =• toi.o 100.0

21 dafB 100.0 10G.0 lao.o 100.0

B Mil fee ©laer^et tM% the t^xialty ©f tfe® tolfial 4&pmit'

of til© itteee-feiciM© i® liigto' gtiring nearly a^soltit© ii©»ta«

li% to efliilti mi gsnAa ta 4@ liotia?® i^en- @sf©sdA t© t&e -

iepoaif# M -the ©M .df T &&ym after ®p^ayiK®' -65.4^> of tli©

adtAtsand 44.7^ of tlie gwbs simrivei ^hm @^©s©a tcs the

tremtei finite for 48 fe6ii3?®»; tlitis iaticiatiiig a awere

©tlon la til© -fe^Moity ©f %h© 'residue tefiig dae By the

®f 14 toy® a&- »e®ito of f«atM0B apptssfs t© fee left ©li

1dh.e' plmits ®b no aorteCLity Is ia tfe@ tnseots wli©a

©xposti ti& th® trefttea plaatg after 14 tey® of treatment•



Fig. 4 Graph showing percentage surviTOl of adults and

grubs of E.vigintiootopunotata observed at the

©nd of 24 and.48 hours of exposure to brinjal

leaves at various intervale after spraying with

parathion 0.025^ emulsion.

Pig. 3 Qraph showing percentage aurvivsi of adults and

grubs of B.vi^intiootominctata observed at the

end of 24 and 48 hours of exposure to brinj^d

leave© at various intervals after spraying with

endrin 0.025^ emulsion.

A.

V'
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PARATHION

I HOUR 7 DAYS U DAYS 21 DAYS

INTERVAUS AFTER SPRAYING

1 HOUR 7 DAYS 14 DA^S il DAYS

INTERVALS AFTER SPRAYING

ADULTS

ADULTS

5 RUBS

BRueS

24 HOURS

48 HOUR©

24 HOURS

4e HOURS

E.XPOSORE.

EXPOSURE

E X.POSORE
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^ssEffiia..^$s&ai5Mss$l£S«.

^e£lSSi$Si-5S$StiSs.

.<KBt insectleia.e. fliTii-tine
Shis was prepared Wallo^ins
fflalstMon 50# E.O. ^dth mtor.
ueat of til® ^ 4.

are eiven in teble f ana
Easiatis of ^»>e es^ens^l- ars 6i

gssphieelly resresentea ia KS*5'
fABSBy^

isreent tatS^HsteTSpres^
ospOBea to Mon.

•SHBWSeW"-—

@f eE^taws©
aftts- .
©pm^iag* ,

C3^SESS«f*<^

1

1 mm

14 iay©

21 ia^Q

toosit saivival
II II •wi-'MTi>^nrW

S# li#T»e' 48 lioii^ 24 liowrs 48

|0eO •3.1 3Q9O 6,7

w.© 100»0 83,4- 11.1

loe.o 100,(3 10©,§ 100,0

16§.0 100.0 109,0 100.0
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^mwmrn. to inttt^ mm±t ©f

mB ma'i.lli ©f ^%8,»i»ryiv© ia«i-

©atiiss the M# tmimm teposit. mmtn
@a to til# fi^t© 7 i^s Bwmfirn

TOl in atiats onat 77,7^ St^liral ia iOa©
Iteaitie ratetlea is tue; ise&Um^ t«xi-
eia®. Sto 3E®eta«© bmmm mn^tomM to

are @i®il^lf ©*pOi

tMafe Id 100^^

gmW iMtrntim a-

<sl1jf of the

m& ^h@ w ^ applioatloii.

Mra^gcia oB

^ Qf•»_ir4.»tftttaettoiMBeSaM jBt^Siffe^tot'
to ait&ta aiii gl^'fe

detsSll

fast lii0®eti«M®s

• Seemlt

figpi-i- I*-

aepoeit ©B« faei23s

gni%s ia ?».4

q£ mn%immm mi

Mm&mn %vm iised a® a 0*1^ goltitios

wkktnh was prepared W uteiiig 100^
te^ieal satertA In n&Um* »est

of ietails^ m to 4.

8 9f til©'©2£p6^^®®^^ sliowl in falsl©
,1 ©t>s®3rr©A that wlioa exposei to.

aftei? Qp2®yitie iJfe® aiaCTival of th©' aiiilts
m6t ao^ tespeoMirelir at the end of 4S

iistisi? emong adults
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ant gnifes when to tiae sprayei leaves at tb© ©Bd 0f

7 toys _ t@ ^70fS Tf .S 3».©peetiT@l|r, iaiiqatiag

e. ©©^es'e reAiietioa ia tlie t©:Kisity of the resiine iiffiiag

ttot pariofl. -By tte end of 14 Any©a tli©. t©sieity of tfae

residti© appears to b© cospl©t©ly lost.

fAlTjB

teeeiit aa^fival ©f afiiiits aiii grabs'©?
e^posei to ferifijsl plants a.t Ytsryiag iate2?¥sl@ sfte^ .8praj^,isig

- . witli dist©:r#ii 0,0^- solmti^s

.Afinlts

aftsr
fe;pc©fit ' fere0iit survival

spraflag. S4 &mirs 48 24 lisurs 48 Mouse

1 tow 13-4 3.4 53.4 20.0

? aafs 96.7 n*Q ' 93.4" T7.8

14 'iay® 100.0 100,0 ' 100«0 100.0

21 tsfs 100.0 100.0 100»0 ^ 100,0

Sraeglmeiit ITo«7,

fo3Ei^it.T of tlie regiAiie of awan on tein>1al le,ama_to_.tte

siwlta SHI gga'be of ^^»yi.a:inti©at.Q5»ao1:at^^ at diffeg©at

imt^gfela aft©^ apclifetiQU.

E^gi^ftriaeatal ietalle* ' ' ,

f©st inseeticides Suyiia wat sppliefl as 0»G5^» emolsiesi.

fhis %fa0 prepar-ai "by diluting nmvaii

lOGfi 1»G» witli wateJP.



Fig, 6 Graph showing percentage survival of adults and

grulJe of E.vi^intioctopmidtata observed, at the

end of 24 ®nd 48 hours of escposure to brinjal

leaves at various intervals after spraying with

dimecron 0»03^ solution*

Fig. 5 &raph showing percentage survival of adults and ^

gruhs of E.vi^intioctor>unotata observed at the

end of 24 and 48 hours of exposure to brinjal

leaves at varioua intervals after apraying with

laalathion 0*1^ emulsion.
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Bate of starting

th© J^pe»iia©nt:
I 6—11—1964

Date^gf coESplisting |

tile 153£peris«it s |

feaperature dwriag

the pesrioag

I 29-^11—1964

laxiams 82®F,

Minimysis ' 74 ®F.

Relatlv© tmmi&itj |
• i 83-90^1

dusting tfe,e periods ' 1

40

•Otlier details a© is-IjcpariTOnt lo.l. • •••

Hegnlts.

Hesialts of the esperisent ar© given in Table ?I2

represented lii fig,7. ' ' ' '• •

mBEB 111,

Pereeat siaryiTsl of aduitm "aiia grulss of B,irlg;;iBti00topiinQtata
exposea t© •pl.@Bt@ at vmt^inn iiiteanrals after sBmyiag

with Rwan 0.05fa- emulsion. ' '

•Interrals • MuXts Omfee

of e:!!:pO0iir@
after Peroent ©urvival Percent siarvival

aprajing.
24 lioura 48' hcmra 24 hours 4S lioiare

1 hour 5.4 3.4 46.7 16.7

7 dajs 100.0 100.0 100.0 100.0

14 ds^e 100,0 100.0 100.0 100.0

21 day© 100,0 IGO.O 100. o' 1G0.0
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Nmran i® foimd to las relatively mar© toxio to adijlte than to

grul)©, wliea exposed to the epra^red leaves 1 hour after eprjay-

im* giving 3.4^ md 16,71^ suievival respectively at tbe end

of 48 liotirQ of eacpoeure. ®he reeidtial tosicity of the Insecti

cide iB completely loet during the first week a® sfeomi by

iGOy? survival of the ad^ts and gniljg when expoeed on ©prayed

loaves.for 48 hoiirs> 7 days.after-graying.

lacperliaant Ho>8«

fog^ioity of the residue of 0.1# teidsmi on hrinaal Igav^s to

the adults and ^cuhe of at different

iatervalB after apra^iap.

Experimental details.

fest ln@@otleldes Xoldan was applied as 0.1^^ emiilalon

which wa© prepared fey diluting

30^ B.C. with water. Kest of the

details as in Sxperimmt Ho.7.

Heeulte.

lestilt® of the experiment are shorn in fable VIII

mia are -graphic^ly repreeented in fig.8. It is observed that

imldsm i0 almost equally toxlo to both the adulte and grubs»

giving 20^ survival la 48 hours« when exposed to tha sprayed

iesves, 1 hour after ©praying. Oonsiderable reduction in

toscicity of the ^residue is evident at the end of 7 days*

weathering, sm the survival among adults and ^ubs exposed to
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0 Qraph stowing p^roestage enrvi^al-of aitiit® aM

grulae of l.¥i^iatloctopimota.te o^bserired at the

eM of 24 ani 48 liours of ©xpoewe to- brinjal

leave© at, msiou© intea^ale after apra^^ing wltfe

isidan O^lfl eatalsion. .

fig,7 e-rapb showing peroentag© SMsriiral of aiults and

g^u'bs of 1.vl^iKt ioctofiimictata 0'be©2?¥-©d' at the

eni of 24' and 48 hours of &xpo&um to telnjal

leaves at ¥ari©u® intervale ^ter Bpra^lng with

nuvm 0.05fS emulsion.
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NUVAN \M»OAM

1 Houn 7 OAVS 14- OA-V6 XI 0/V*S
intervals after SPRAYIN©

t HOUR 7 OA»-^S 14- 0<*.fS ai PA.fS

INTERVALS AFTER SPRAYING

ADULTS 24 HOURS

AOULTS 4e HOURS

E RUBS a4 HOURS

B RUeS 46 HOURS

exposufie:

E. ^^POSURE

EXPOSURE

E XPOSORE
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Beanlta*.

Talsle IX eivsa the resiats of tHe ej^erlsent wMeU

ST® ^00 represented in. J'ig*?

S g. '. •

r ss -.resAsr.«fS!s.i»es8S^ . fiiili 0#1f5 esialsiQB*

laterf^s
of exposw^©

-

siasyiag#

1 tiQur

•7-

14 teys

tl €ay®

Aiultg 62?1I^S

Seroent sOTirlval Bsseout sanrival

£4 hours 48 horao 24 bour® 43 House

30.0 5.4-- ' • 25.0 5.4

46.7 29.7 "• 53.4 22.5

76.7 . 53 .4- • 70.0 56.7

90.0 ^76.7 • 80.0 " 76.7

In general , tua eobMuos of tritMosi appear to be e<i«lt(«lo to
1,0th adults sruts. She initial toxiolty of the depo^" 1®
sesn to t.e very M«h v,ith o.ily 3.4# auriflval of the teseetB to
49 kouM of e:»0BUB0 to tto aprayed loav®. ffie loas of t«Ei-
oity of tas xtrnim^ sppssra to bs «sa««ia and slos. Shus at
the ffiia of 7 toys of 8pr8yi«s tn® auCTlTul of the expoert
aatats and s=nfts only S9.T ana 22.3# ^^especU^ly. By tHo
end of 14 Saya, the susvi^el 9« es^ossd iaaecta ar®
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aore than 50^* fhe m»Mm appears to xemtn still

aotivtt at the eM of 21 €syii^«venthoii#t to s eoi^iderably

reiueed ©rfceat^isdth 76,7^ survival of t^oth adtats gmhB

in 4® hours of eKposio^e*

ExperimgRt Ho*10.

fosiclty of th© reeiaiies of fliptereas on brtog^ leaves

to the adults and grtihg of E.yigi^tioctot?ti3;igtata at different

inttsrvals after applicatioa* '

Broei*im<^tal detalla.#.

fest Isseeticides Mpte^m 0#1# was ti©©^ aa ©olutlon hf

dissolviiig S,?. In water.

33at0 of eterting 1"

the experlaent? I

Bat0 of com®>l@tii2g

the mpQvimm%i

1965

24«.1-.„1965

temperature dartog • i Haxiaussi 88®f*

tfe© periods H Minisiumt 80^^.

Eelative hijaiditif

diiring the period;
91-96^,.

Other details as in EKpsadraeat Ho.1.
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of ttm expejcimmt am givm In fa%l© X a^d

TOprdsofited In Ilg#10#
^ - , . ... • •

gABEB X.

Percent siawlval of adiilta aafi gKula of E.v|Blntlootop^te^,
exposes to hTin^ml plmts at valuing int©s^ili^ft»

with dipte3?SE O.i^ soliitiQn* ,

Interrol®
0f ©xpoeiare
after
apmfim*

jldultp @rul»s

FeresJit- etupvival ^©seeat survival

24 hours 48 h.ow£B 24 Isoiitrs 4B hotir®

• %-Mm 53*4 5.4 46.7 • 26.7 •

? d^ys 76.7 59.5' •' : 86.7' 85.1

• 14 days' 70.6 •66.7 ' 10D.0 100.0

ai days 100.0 1©0.0 100.0' 100.0

fiiQ residue of the ineectieide to i»© far ©or® toxic

to iM sdialts than to tli@ gru'bs# In th@ ©as# of tii6 sdulta

.wli©B mpQB&d to 48 home on-isprayea leaves T fias^s* 14 days,

ani 21 days after spraying tMer© is §9«3f 66.T ^d IGOfS
siisfvival respectively while in. thm mm of grufes tM sur

vival® ®re 85.-1» 100.0 and 100^ respeotivel^, Wms the
residties of di|it©r@x reciaia toxie for a longer period to "^e

sdwlts t&aa to tiie gra'fea*



Fig, 10 Graph showing percentage survival of adults and

grubs of E.vlglntlootopunetata oheerved at the

end of 24 and 48 hour@ of exposure to brin^al

leaves at various intervale after graying with

dipterex 0.1?S solution.

\

2'ig»9 Graph lowing percentage survival of adults and

grubs of E.vigintioctopunctata observed at the

end of 24 and 48 houre of exposure to brin^al

leaves at various intervals after spraying with

trithion 0.1^ einuleion.
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tment

iioity of the geaidueg of 0*1f^ sevlH "brinjal Igavca to

(e adults end gguhs of E.vl<^iatiootommctata at different
iafrvals after iprayiag*

/

' EroeriaeRtal detailQ.

feet InsQctioidds sevin wm applied as 0.1^^ suspension

by suspending 50^ water wettable

powder in water.

Hest as in Bepwisent Ho,10,

Eesulta*

Hesults of the escperlmeht ere ehom in fabl© XI

and Mg.tl, It will be sjeen that the adijate are far more

©usceptible to the residues of sevin than the grube. It i»

also mm that the survival of adults when «H|>osed for 48

houre on sprayed pl^t» at 1 hour, 7 day«, 14 days and 21

dayo after ©praying are 0, 0, 3.4 and 6.7?^ respectively;

while the eisiilar survives of grube ere 6.7, 15, 35*7 and

46.?^ reapeetively. Thm the residue of eevin appears to

reiaain very highly toxio to the adults even at the end of

21 day® after application md moderately toxic to the grubs

at the end of the sase period.
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of the reaianeQ of 0>1^ sevia on bria.1al leaves to

the aduXts tma gruhs of E^vi^lntlootoBimGtata at different

interyalg after spraying.

ggperiaantal dctaila.

tm% imeetioidds Sevin was ap^ied as 0«1^« siietpensiofi

hy ©uependizig 50^ water wettable

powder in water.

Best as in Isp^Ksat So•10.

lesiilt© of the ©xperim^it are islmm. in fafele XI

^d Fig*It* Xt will he that the adiilte ar© far @oro

eusceptlhle fo the residues of sevin than th® gmhs. It is

also seen that the survival of adwlte when exposed for 48

hotjre on sprayed plants at 1 hour, 7 days, 14 days and 21

day© after spraying are 0^ 0,. 3.4 and 6,7^ respectively;

while the aiailar survivsle of gruhe are 6,7, 15» 56.7 and

46*?^ respectively, fhua the residue of sevin appears to

remain very higiily tosio to the adtjlte even at the end of

21 days after applieaticxa md inoderately to:^ic t© the gruhs

at the end of the same period.
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TABEB 11,

f&'rmnt piirviTal of adults ana gim'bs of E^viigintiQctQ-pimetata
©jcpoeod to brlajal plants at Taryisig Int'eirYals after sprayiiig

with B&vin 0,1^ suspension»_

Intervals
of exposure
eifter
spraying.

AdTslte Gru^s

Fereent

g•

1

1
Q

1

BmrwiVBl .

24 houvB 40 ho^irs 24 hoi2^& 48 hours

1 hoiir 7.7 0,0 30.0 6.7 •

7 teya 10.0 • 0.0 •50.0 .• 15.0

14 days 13.4 3.4 63.4 36.7

21 aa:ys • go.o 6.7 76.7 46.7 • ,



fig. 11 Graph showisg percentage sur'/ival of

aduXt® and- griiba of i.vl«latlooto^unota,ta

ofe©er¥©d' at th-f ead of 24 '{.lad 4S'hours

of esiiposiiaE'© to brinaal leaves at vasfioua

. iattrmls after '©praying -with seviii 0.1^

©uspeaaloa, • . • .

S

>'

4
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PXSCUSSIQII.

fhe present iwestigatioiis were priasrily aided

at deteminingj the persistene© of .different inseetioldes

on "briJi^al l©av©e tli@ iiiseetioides were .applied as

spraye. In general| studies on problems of persistence of

ineectioides on erops are important from three different

view BOinte. liretly on crops lik©, bria^al, pert© of whioli

are consumed by htimaJi beings, the problem of persistasic© of

insectieideB has si^ifieanoe in relation to poisonous

hazards. Secondly froa the view point of insect control, a

long persisting Inpeoticide is perhapa sore sdvantageous

and economiGal. Thirdl-y if th© welfare of the biological

and nattiral enesy ooaplesc of the pest is the concern and

the desirability of laaintaiaiiig a proper balance is felt, a

non-'pereiatent insecticide alone ha® to be preferred. It vms

with these considerations in view that th© present study ^nbs

TOdertakon®. Brtnjal was taKen ae test plant and adults and

grubs of .B»viiyintioetODunotata were ueed as test ineects.

•Shis particular Inseot was chosen as the teat insect not

only because it ia a convenient insect which can be easily

reared in -the laboratory but also becaus© t̂his is a very

important peat of briajal.-

for these studies, th@ brin^al plants raised in

flower pots were sprayed ?^ith the insecticides and the test

insects liberatoa on them at intervals of 1 hour, 7 days,
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14 days and 21 dayg after lji®ecjtioi<5e application. ®h« Korta-
lity observed after 24 and 4S Honrs of'eontinuoHo exposure to
the spra^yed X&mtm was tsJsiea as a meaa«re of realdwe left on
the loaves. Ipaart fro® yioiaiiig iiifoxmtion m the fate of
th« toxicity of the rosiduta of insecticides appliod on brinjal
leavesy th#Bo ospsriissnts ale© bsve indicatftd the relative
toxicity of the different iiisecticidee imder study to adults
and griiba of l.vi^intioetoBunetatR^ when applied at their

etaadard doses. Altogether eleven ineeeticides were tried,
eacli at a staadard coacentratioa and the resiats obtained are

dlecuesed below*

of different inseGtioidee to m&

.^aba of l.ylMiatioGtopnQtg^

Bi Fig, 14 and Sahle XXXi i© represented the initial

tosioity of the deposits of 11 iBsectioide eisuleions on "briK^al
leaves to the beetles ead their ^bs. the bare show the mor

tality Of the insects caused by the different ia©ectioide pre
parations obadrved after 40 houre of continiious exposiare on

the brinS^ leaves 1 hour after application of the inBecticides.

It will be seen that parathlon 0.025^ and sevin 0.1f^ are the

«0Bt highly toxio to the adislts ahowing cent percent oortality.

Mpterex 0.1^, trithion 0.1^ dlmeeron 0.03?S, and nuvan 0.05?6

come a®£t in position, giving over 95^. mortality and are

e<juitoxi0' ^ong the!&selve0. Madathion O.lfC aleo coises upto

this Btendard giving about 9# aortality. Indria 0.025^ ranks

nest giving 90^ mortality, while BM. 0.2^, ialdan 0.1^ and

\J
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- gfeBsi life

0oiie©.lidat©i eljowlsg the pei?o©ntege soi^taXity of
aduXts a»a of when ©3£^oa®d for
40 Ii0tts?0- to b-einj^ plants 1 lioar ©prai^isif• mitt

©le-reu €i£fereat inseaticiies.

Si.
•fe*

Iii0®etiaia©@, MiEts, •

1, . 0»a# ©EidLiidii S§,© 96.^ •

BflC. 0.2^ ©mtilsioa • 63.7 T6.6

3* liii3»iii 0»025^ 0ia«lsl©a • .96,0 _ 82.3

4. lamtMoa mnlmtm 1©0.0 96.6

S. llalatMoa 0«1^ ©suasion-' 96.7 93.5 •

6f Mseeroii 0.03^ ©6li*ti©ii 96.6.- W.O

7. Ittvafi 0»05^ mvS,aim 96..6 83.5 •

a. asttlsioa 80.© •• S0.O

•9., fiPitMoa 0,1^ ^1®1©E 96.6 f6.6

. 10». Mpt^rm 0.1^ sdlmtioa- S6.0 73.3

11, Swia 0*1^ sMi^eiisioa 100.0 •96.3



mp 0.2^ girm ieeser ®ortaltti«s, BHO, 0.2^ i« the least

toxic proatioing only mi kill in tfe© aSult beetles, fhus

it will b@ mm tlmt ^cept BM, i®ia®a mi& BHO wMcli a|>^ear'
relatively•less taxi© to the- beetles, all tb© rest of the

insectioid@if are iitiite #ffici#at in killing the adults*

It my b« pointea mt in this cohneetion, that

aa-der fi«ia eoaditiona sprays of eoataet inaaotioides appliad
t©- control S.iri^iiitiootoignBOtata will @^@a?t theii^ a@tio2%

iti three ways, iiamaly, (1) direot contact effect of tfea

insecticiae psrtioles falling on the inseot body

(2) raai^tial contact mction of tbat factor mhtm if picked
up'jj'the ineoct f^m tb^ deposit (3) stomch action of inaacti^
cidea when tfee aeposit or tSie reaidtue io taken within th®

stoiaaeh of tfe© insect togetlior witfa tlie Imf tieeue on mhich

it feode, la the present sttidiea ovUy two of the abov#

actions ar© involvoa, ^liieh ara tfe^ aeconi anft tMra aentioiiaa

above. So fieli eonditioaa, aortiilitias obtainad lasy

be more thm what ara ©bjsarv«a in the laboratory studiea.

f^us, even DM?, iiaidan and BHO wbieh a'pptar loise tosic in

the present studies also aiay trove Mghlf offective in killing

tba beatla when appliad in the field.

In tb© oasa.of gruba, the order of initial toxi-

oity of the different insecticide foEEstilationB imder teat is

eee® to b© different fmm ffeat 1® aeen in tb© case ©f adulta.
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PM .patatliion 0*0^mid tMthim O.i^ appear to be
tlie mo&t mgtil^ t0xU t© the gmiha, th©f thmmlvm lieing
muiUxie, $sHn- ©. 10 md maMhion 0*10' -are. thmeiglw&e

0quitmie md mm- elightly toxle t&mi tli® fora©3P tteree

iii®«etl#i4es« &0O2$^ ^id nuvsn §,©5^ ^weli' 1®®®
toxle thm mnu wol&tmm mi. me mtw&m tlieiaeawg
©twsllaf toxic to this gmibs. i?a^-t in t!is t«80«iiiiiig ©©tuene©
»!?• iaiasfj 0*1^ aisuecroa 0^O3it» mm^ m& by
MiG dipt®j?#x tls® -@¥©ral,l .piotur'e
of tfe,# of tii© iiff'ax'aiit tese-otiei^#® f# tti«

it im mm all tli# toeotioide fos^iatioiia

©He^ptlBg- ®0. m& mptm®x give ftortalitiea. of 80.?l ©r^d s"bove,

Mtfttiv# tftiseeptiUllt^y of mdulta mrnhB of •

to Urn aiitmmt

Tfe^iattona mem in the relative susceptibility of
thm aawlts snS gm^» of S>viigiiittocto?^TOe^tatgt to th© different

itt0«Gt4oj.a«s mSex' te®t «» is men fmm fable lili!, Thm, 'th9

sdults li!9.v© ^e«n t# fee •r<slativ#ly toit® 0fZf}Gi0pti%le tfesn

tlie gruTsg te ©naria ©.OSSfC, parstMon'O.025^f

aia©0¥0B 0#03^# Huvaa 0.05^# diptiijreac 0.1|C m^ s®viia ©.1^,
Oa- tli© mhm Mm tlm gmtha h&m hmn fomS to h& mom mmmpU-

hU tnm t!i.# aiiilte, to tis® inmcUeMmp BM.r:|,aisa Bfic,".
lotli tim m&va.ta &M auseeptibility tcj isldan

Msi tritMsa
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tig®. 12 Bm 13 aiii fam© imiXlm^0 the tea-l-
«i% of t!i^ rnmdmB ©f to aifferent iag^ctidiie^. t@ tHe
adults ©Hi of J«lj£iat^Qete33aiietat& at mrloia# iatexw
vals aftea? tlieir apfiieatioH. fhm® iigmm mm tM sur
vival &£ the- TU toxl©l% Mm& 3?mUum ©f «tff@-
^ent inseetieifie® aft®ai? to. be Slfr@y@nt ta the mM
gywbs, in the ©ae© of adwltg, tl© td^iei% of tli©

_reglduea of BHC 0.2^, fls^athiosri 0,1^ amam 0,05^ ig-
eoiapletely Iset at tk&. end of ? In tM oag® of gmhB

. m the otte 3iaoa tli#iP residual effect i© Imt in 14 aay«.
Iee4dtt@s of Blio m&lBihion ^mUme to remain to^io to
some e%tmt 7 dagf© mitm theiip &pplimtimf wMie tfee toEi'«

eity of tl© resii.«@e of auven 0,05^ it .cojipietel^ lost witSiin

that period, fli@ apestiues of mmemn e.Q30, faretliion
0,025^, aM imi«OT 0»1i become @os^l©t©lf ineffeeliiw to

aitilts by-the em&f U days,, mile in $h& ease of tli@ gmtsSf
t»8Umw of iniam eostiiiues to to© toxl© at the exa ot

14 day© and its tesiiwsl effect i® eoBfl^tely lost at t^@

end of 21 asys* fiesiaissl offeet of iiptofex ©•1#'to tli@ '

adi^t^ 8urviif<i8, mpto 14 days gsi. ia totally lost Isj tfee ©nd

of SI dayi. to til© gmi'be, howm0'3t the teeidiits of' iipterex
h®cme compX^tet^ lja@ff©etive fej 14 fiayu.

Wm ooiHPg© of the resift"tt@l toslelty of eM»is
o

0.025^ U m&m ©r 1ms eisiter tm sfitiltis Mid its
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TA3m tllL

Conaolidatet statement showing the percentage eurrlval of adi^lto and grubs of
exposed to briaSal plenta, spr@y®a with various inaectlcidea, for 48 liours at

varying intervale after spraying.

Inseetioiies

1, ». 0.21^ 15,0 29,6

2. BHS. 0.2.^ . . 36.7 100.0

3. ^arin 10.0 36,7
0,025^ emulsion

4. Saatbion 0,025^ " 0.0 .63,4

5. felathioR 0.1^ 3.7 100,0

6, Bimeicroii 3.4 70.0

7. luvsB 0.05^ 3,4 100.0

8. Imia,sa 0.1^ 20.0 63,4

9. frithion 0,1|§ 3.4 29.7

10. Bipterex 0.1^ 3,4 59.3

11. Sevia 0.1^ O.G 0.0

Adults

1 hom? 7 day© 14 diaya 21 days

51.6

100,0

86.7

100.0

100.0

100.0

100.0

100.0

53.4

66.7

3.4

88.9 3.4

100,0 23.4

100,0 17.7

100.0 3.4

100,0 6.7

100.0 20.0

100,0 16.7

100,0 20.0

76,7 3.4

100.0 26.7

6.7 6.7

18.6

81.6

50.0

44.7

77.7

77.B

100.0

59.3

22.3

85.1

15.0

C^rufes

1 feour 7 days 14 days. 21 gays

33,4

100.0

93.4

100.0

100.0

100,0

100,0

83.4

56.7

100.0

36.7

80.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

76,7

100.0

46.7

CJI



Fig. 12 drapli ahowing percentag© survival of adults

S«yig^i^tiQGto'PiioQtata obsewed at tiie end

of 48 hours of e^osure to brlnjal leaves at

various iateivals after sprajiiag with diffe

rent inaeeticide prepratione.

%•
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fig. 13 Graph •©howing pe^oeatmge auryl^ral of grube

of JS, 'yi^iatlQCtoaunctata obaerved at the

eiid- of 48 hours^ of exposure to brlii^al

leaires at various iaterrale after spray

ing with dififorent Insectieide px'epa^ations^

.4
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-tosicitjf •'beisig %f tM -mi of 21 Sm^&m

Om'2^ trltMoa 0»1'^ aiifi &min ^*10 ^how: mmimm. m&idmml ,•

tosielty to both adults lad'^eiitef tlieii?

aetiir^X^ toxic t© th© toee-t® êwa afttr 21 iay® after; their,

application, Sevia" ta •ehm: mmitlmhl^. Migb m&Mn^

B&tiom t® aStslte, tfeer® being-snlif 6»7^ ©uErriwl of tli©

aatilts mhBn mp&m^ t@ 'the mpm^ed ImWB 21 iasfs after tim

Sf^li®ati©fi* , Agaiast aiwlts 0»g|l ®i€ tritMoa, 0»1^ sbon'

©t^sl tdi^@ity of ©ours# i«f con®iiera-

X@88 tiam that Bhom%f B©via» So gm^a, ©a tfe© ©tfe©r •

ii8^. r@8idtta3L %oti©ii 'Mmm hy swin, is, far l©a8 t^m tlmt

Qiaom t0 I0 memrly td tfeat ©f WS* . •.

Overall finMrne.^'

' • Wmm tbe iisettsiiioa of tli© sestilts given a%ov« it •

i© €l@af tlist ©H tie inseeticiiSes tmt ^ee^tiiig •

profeaMy BfiO aar© qmit® ©ffeetive is coiitisll1.iiig.. l.viigiRtioeto-

t>motata m by killing tli©i^- adtiilts, ©r ."both.

A eospaafison of the .oM#r ©f x'©lstiv®,.to:Kicity ©f .va^iotts in*-

seetieifi©® to l.viMntidQto^metata ©^8©rv©a y^ioij©-,

w®rfe«r0 i© fives l^elows-^ :'
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Oraer of relatly® td^ieity of dlffe^reE-t-'-insecticides to
•••'••""' worlfc©r©..

observed "by various

- SI..
Ho.

Adult

03C"
grub. •

Method 'Of.
applicatioa*

Order of relative toxioity.' 3a@ia" of
comparison.

leference.

1 2 3 4 • 5 6

r.

1. ^ Gru'b Applied on griatss
• on plants,.

Bnirim > Halathion >
^ DD2J V BHC, •

Staiidaxd
doaea.

Senguptfa and
Panda (195B)

- 2*. Grulii" Applied' as spra/
on plant.

Bsrathion 3M€ria >
Mnl atMO-n 7 foxaplme -, - BHO

Standard
dos©8,,.

Shi'and '' ' '
gatpatliy. (I960)

3-' GKib Birect spray on
grabs in Petri
dishes

i?Bmtliloii > Ulasinon >.
Malathidn 7 'SaaHn- 7
Biostoin 7 p*p'BI3f .^ 7

, l)i.©iarln 7 Tiiname 7
• lldrin 7 Ohlorasne.

m- 50„ •

•;

SM,, S.eBgtipta
and'Satpatliy (1960)

4. Adult •Applied, as spray
. oil plaBt..,

Blif > Endrln > Xiiiia,^e 7
. l)i©ld;rin •

St.andard
aoses" .

Srinlvasan atsd
Hara^fana-'Swasii• (-1961)

5* &rul3 •Blrect s-pxBf on
...grute in
'Setri aisiies.

Sevin > OT« m 50 Jotwaiii,Sarup and
3?radliaa (1962)

6. AMli Direct spraj on
grulss in
Petri Sighes* ."

ParatMoa > BiosSrin > Sevin^IS 50
Dm > SlalatMon >, SHC .
3)i0iarin > ISndrla ^ Soxaplme^ -

Jotwani, Saruf and
fraflhan (1962)

ai
en
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't-' •••f

1 . 2 3

\ -

• 4
/ , •

5 6

7, Malt

%

Applied B.B Bpmy
, on nlmt.

Sevin > letas^etoa: >
Skatln .

Staadaajd •
Soees

lisela David (t§63)

8. • \Adalt' • &posed to- ^rayea
plmte

BarathionaSwin >
Mpt0re««feithio3i«Biss6©r0n«
Huvan > S^atliioa > Badrin-^
BBf > 3!isl<aan

Standard
doses

Brcisent
investigation.

9. Gjput) mpoBe^ to
sprajed plants

W^mmtMon > fapltMoa >
Seviapefelathloix >
Kwan > ImiatesBls^cisoii >

. BHe > Biptere^

Stanaart
dosm*

Present
investigation.

ai



fig, 14 Bar diagram sHomBg tiie' mortality of adwlts

and grubs of 'E.yi^intioctopimctata ±n 48

liotirs when exposed to tl),e initial deposit

of different inseeticidee on "brinjal leaves.
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have the least x^eidual action on the isieect* Among theae,

BHO, has heea eeea to be not as effective in feilling the

insecta as others» So mlathion, disaeeron or ntivaa aj^pear

to "b© ideal ineeetiaides for the isilBediate control of the
• ' ' ' '

insect an^ for the saxiiauia preseirvation of their natural

eneisieg like Ghrysocharia sp* (Sulophi^ao) which is a very

cosmon parasite on the grubs. On the other haad insecti

cide® lik© aevin, IBf ana trithion have been seen to have

the aaxisjusj residual action which in th© case of sevin ia

remarlcably high to the adults# So during seasons which

are adverse for the natural enemies, highly residual

insecticides can be advantageously used for keeping doim

the pest population for prolonged periods.
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U-r .

• aelattve toxiolty of

.ynm«tie mseettoldee sprsyea on Wnjsl leaves, to tl«,
adults a»d srats of SEiiSte SisSaii^^
ham seeertatoei-' • • • . • •. -

Kel^ive torfetty ol different Iwotloiaea

ttt the gmto of ^••glglBtloctoplaicts.ta as inaioated %tha
aort^ity of tbe gru'fea «»en exposed to tte ineeotlciae
depoait 1tour after applloatlon of Sje inaeotloiae, IS
ia the orders- EM (o.S^j'ai'aratMon (0.025:^) >
Srittalon (0.1S«) •? Sevin {0.15;)=M8lathlon (0.1^) >
Endrln (0.0255J)=Suvffli. (0.05« >«ton (0.15S)=MaiecMa
(O.OSjS) > (O.a^) > mpterex (0.1?S).

fS,a iBlativs toslolty of the different inaeetl-

oldes to adtilts is to the orderi- Sarathion (0.025#)=
Sevin (0.1^) >mpterex (0.1?S)=Iritm©n (0.135)=Blo9oron
<0.03f.)-mJtv8a (6.05S5) > !lalatbloa (0.1^) > Endrln (0.025^)
> ®HS (G.2S?) > laldan {O-l?') > ®® (0.2#).

tfe@ aiuita q£

susoeptme thsn t&e gruUs to endrin, paratUion, nalathlon,
aiaeoron, n«van, dlpterex and sevta at the ooncentjations

trial. The grubB are mre' susc^tme than the adults

to BBS. and BBO. Both aflulta and gruDs are 6<j>ially ouaoeptl-
bl© te teiden and tritMoB.
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follQwiB® €otteltsai©ii®,>aire feeea MHies™

(t) 'ai tbe SBseetteiaesi nna^r t©»t mmpt^

img BHG ay®•ls4#s3.F ©ffeetiire feillisig' adult© asd grubs

(2)'. BHe'# auTaa® aineorea safi mlatMoa bave •.

the least- resite^ aiit 'Hence tft@0© can be weed '

when .no reaifiti©® Bme iesired .©» tlie .flsmts ie, Swrisg th©

pQrioa wliea tlie pai-asitea o« tk® pest.aTO^ in ©tedsii©#.: .

O) IBSs trltliioii aad serin ha^e. tlx© maKisiffl

residual effect these eaa "b© laseft wMea loag gtanaiiag

pesaisteiie# i®' re«plret ie. wltett tte population of th&
pa2?a@it© is Imt-ani tli© |)est i& McmaMm*
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PLATE.I.



PLAfB II. Bots witli ferinjal • plants and four.

supports each for supporting the

cloth bag.

MiATB III, Pots showing the cloth bag enclosing

tlie torinjal plant8,
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•BMfM IV.

V.

lFia;|al plants sprayed wltli sevia 0.1^ and

©3sp®se4 to feeding lay 10 adulta and 10 grubs

each on four occasions (at an Intervals of

1 hour, 7 days, 14 and 21 deys after

liberation).

Brinjal plant tinsprayed and exposed to feed

ing by 10 aSiilts and 10 grulss eao!i on four

occasions (at an intervals of 1 hour, 7 Says

14 day# and 21 dayis after liberation).

5 .

6 •
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