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IKfRODUeflOM

fUe broad speetnM inseotisides of the ciilorinateds

phosphatio. and earbsmate groups, wliich were being exten-

.si'rely used in the past three decades were undoubtedly •

tiae ffl^or tools aTall able with the plaiit p-roteetioa

facbaQlogistB for •sol^sfiiig pest, prableros Ib, -However-,

the increasing awareaess of •&© adverse sids®effects ©£

th©se, insecticides prompted researchers to lo.ols for

ohanl&als sssXe'ctl^© to tbe pests involveil asid safer, t©

no»«ta.rget organisms and in the human emrlrdnment# Tt@se

efforts .l@d to .the sSigcoirefy of a new set. of ©hemicels

called *third generation, pesticides* .for use in the field

of Agrlmlture* •Among thes®^ th& chitin syathesia intiibi*.'

tors foroi one of the more -rae^nt additions*

.fhe. Gliitiii. '.fynthesis inliibitors are relatively

selective aM less toxie to "flshi birds aad They

Inhibit ohltift synthetase# the final enzyme in the metabolic-

pathway by whieh eM.tln is syEthesiged from glueeae* Sonse-

qwently, the fonaation of th© new ©uticle and the casting off

of th@':0ld-cjn.©,.are intemiptM* Thusj theaomal developromt

md mataTiorphosis ©f th© ,i.ns@ct.s get aff©ete4 aad this

ultimately amsm •clieir- d©atk»

©iflubeusuroa (Bimilln) aii4 tri^lOTiuroia- (Bay Sir 8514)»

'beloagiag.^ t& the bsmoyl-.-gsiienyl ^rea groiap.*- are two Important



cheaieals mM\ availatsls as effective pesticides mong the

ehltiK synthesis ifiMbitors* utility of these cheraleals

for pest suppression has been investigated In the laboratory

and field i» rnmj of tJie developed coimtries md they have

been reported promising agaimst various insects belonging

to ortMpt&a^ le^idopterag eoleopteraj iiptera and

hasiiptera (^rossoiarti 1f78 h)* ©ae chitin synthesis inhibit

tors ,had, •effectively-eontrdlled several, pests .of agricultural

and iiorticiiltyr^ crops (Bovjer a«<i Ealdori. Sciimidt and

Oomtleia,, 1980 j Saadarsaurthys 1980g Asehter aisid EllyaM,

19S1)# pests of stored^produeta (MoSregor said Irsner^ 1976|

Bmwu a^«s 197Sj 3en@ an4 Foreinait 1980) sad of public

Mealtil iBiportanee(lartiBs 1979? Siti Minah and

tea l©uten|. I960)*

flta worfe ^ae on tli©..utility of these cMtiu syBtiiasis.

ishlbitors for pest control in India is very limited* fhese

include soae woxi? on Epil.achna sp.> Mephantis serino&ai.

-iBfidoattra litui:*a Sgodaotera -ffl'aiaritia' C&adaramurthy, •

1979 and 19SQ| SimcSaraiauptliy Balasubi?»aiiiaii, 1f78|

Seevi. -ani. Sal®, 1980)- B@iag sa^or than e03av^tioiial pegti-

the cliititt syntlieais inMbitors have high potentia*

lity in til© QQfktml of yegeta&lf pests. Detailed studies

in this afea are Mglnly lacllag* With a viei? t© aininisirLg

this laciana. the present ifiveatigatioEs were talcea up, ffee

dose-effeet relatiousMii of the two toKioaats.to various



1^:

vegetable pests and their sterilaxit mtlon mi :0¥ici«ial ,

effect Qn Eoilacfena -w©re studied in the laberatory# The_

relative efflcaey of. tfee daemlcals in eoat^iliiag the raa^oi*

pests- of bMadij bria^al aad-^aranthus-'unler field Goridi*>

in ooffiparison Mlth aaXatMoui was investigated,

the persisteat tmiQity ©f tiie imsectlol^es to various

vefetable tests under- field e©ii#.tions wm als© studied.
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2^'. llflEW OF LIfSHATOEE •

2«1 • Oiseo^ery 6f-'cW.tin synthesis iahlbiters

the lasQCtiGidal pmperty of substttated

l3es2dy,i.'=>^pti@ayl«W3?'sas," laitfe a laiilque mode ot aeti©nf

-feras disooversd by ¥aB Baalen ^ jlj,# 11972) during

its aralwatioa as a iierbieid®# A waber pliejiiy3.«

mreas were sM'bseqii'ently evaluated against .larvae ©f -

' Aedes a.ag^mti.> Fieris krasSicse aBd Leotiao-fearsa

decemlineata (Welllnga; 1^73 ©)♦ ©ifiy mono

an<l ciiortte su^bstlteted beiizoyl deri¥atives exhibi

ted laryieidal aoti^ty and the outstaadlisg ©nes

among theia wert 'PH 6038 and FS ^40 CMmllin)*

Wellinga ^ (1973 b) csiifliriaed the efficacy of

laaay ureas "as excelleiit iasectieides bringing, -

about disturbaaces in the proceas of e.hltii:i deposition,

resulting in abortive moult* Bay Sir 8514 i?as sysatke-

sised. la 19738Hafaaatta «i€ Sirreaberg (1980)' repor

ted it as a highly effectiv© laseeticide motabl© for

Its. faTOurable toxicological properties®

2»2 _©ontTOl of pests usiag ciaitin ssmthesls ialiibitors

2^:2#1 Cotton D.estsi,'

.i Extensive work was done ob the -Qontr^X of boll

• weeiril^ Anthoaaiaus grandis* M&.oratorjr exp^riaemts



showed that Diailin 0,1^ faft, 1975).,

431 and m7 ppm (lfeLa«gM.ia, 197©) mt 0.11 ^g/
f @aal@ (larle jt , 197P) mre eff lii slgnl«*

fieaiitly deereaslug fertility of tbe p.tst#

Field applicatios of cs^mpomi was reported

to CQttse iaFyal*aiult mortality asi re^ieed. adult

©Biergene© of thp bull Mtli 4oses ©f 141,282 and

§64 g/hi (©aayari 1f77)i ©••25 teg a*i/acre

(Lloyd .et 1977-)r 0»i4 a«l/ha. (Ganyard

1978), 39, 70 aM 140 g a.l/ila C&«s@ e| 1978|

Rumiael 1979? aai I'alea et '1980 .a),

141.«8 g a#i/laa CJGhasofi.et al«. 1978),-52»5 g a.i/fea

(1mm©!, 1980), and 0»1^ <fillgvas@ et 1980)»

Abld et (1978) repertei tliat the astilting

pTQ-&e33 \ms abnormal ana iseogiplet© in siKJot feto^rer,

Sarias Insulaaa* when Bimllin.^ was applied to t&e. thiri.
i ; . '

instar larvae* Bases t&nging Smm O^QOS ^ 0.1 eausgd

76 t© 100^ mortality 1st differsat imstars of the insect-

CAseh-@r ,jt j 1978 a) •

Extensive, wrk has als© b©eii doii© oa tiie cotteii

le^ xmwip Spo-depterQ 11ffeorails* as tepa.rfcant pest of

estton in Egypt*- Bdses, of iifiutoettgut^a tri©d were

Q*-69 aiid,1«:2 g/1 (M-^Tmt&wi M 1976)§ 0*04 and



&

0*066 g/lar^a C.Ascher aft# 1976)^ 100 t0 § %10*®
' ,i/pi3pa (Abe^Elgiiar ^ ^8 a) aad 0.01 and

0»-'1 yC^g/laWa CRadwaa at t 1978)* Almost ©II deses
t-jfi©# liave pr0-^e€ suceessful W eaasiag raorffeological

efeanges fsrhlcla intextferrM with nomal life-^ftuietloas#

If mt bf eompletelf killing the ^stage treated* Salaa.a.

ani. (1977) reported that 3 pp® «oneeatratS.©ja of

dlflubea^iii^n cause.d lOOfI mortality of, the eggs of

J« llttorali.s<. A '̂se .©f 0*05jUg/^upB.' re.sulted In all
the emerged adiilt.s bei^ ©Itlier defoirast or sleai

(Ab©«llghar ^ t9fa a)« ;

Radviaa ^ CittS) feported that il,flu&eaEuroK

reciMeat aStilt life-span aM ©attsed a praiiOMaeed sterilising

®ff©,et oa tfee eottoa leaf "mm* Fta-Ftlierg, S# littofali g

•4i.d sot't^elop r©slstaii0e to^4iflu'ttfnEaf©s, (Afce^Slghar

Ji-t 1978 fe, aM El»a^iiidy ^ jJ.#, If30),

..mflubeszuros-^ and Bay Sir S514 were equally toscle

'littoralis eggs (As^fer .jt 1979}t .tet Bay Sir

S514. ha^ lilgMr eoata^t toxlcity t© th© ls2*vae (Aselier aii€

IllFah%; 19S1)#. iR'field, ^2^. g/ha Bay Sir 8514 ca\is@i

S5 to. 100% mortality of, w,m ia Igypt (Seinsidt

S^maeiii^ 19S0), • ' ' ' •'

. Fliat aM Saith (19.77) fsuad that aailin caused

re.tueed emergene© of PeotiaopliQra goss-^jlella. wMle



Flimt St Mj, (1977 and 1578) difi not fiad the

clde effsctiv© ag^aiiist the. pest* Baculatri^

tter^eriella aad f-yielioQliisia ai were als^ reported t©

b© eff«stiv©ly. ©Qatrollei with iliflmbeaEnrQa (flint

^ 1$78)« 3«' thurbegleila was eoatrellei
Bay Sir 8514 at. 31 g ,a*i/lia (iSeteiidt aM femtleia>

1930)» Fsetidooluaia .lacIudeBs. aM .Alab^e .argillacea

were als© effeetiisrely ooiitmlleil by tM.s ceisfotm^

CSetaidt and 1980)#

2^*2*2 ^ fQbaocQ pasts*

Su!idaraamrtii3r (1977)f aa€ te^^raiatirthj bM

Balasubraiaanlgn .(1978) reported tij-st. cEflubeszuroii 0«1%

eatised, 4S to 9&% tuMbitiosi lawal transforaiatloB t©

I pupuB of Sr>o.doottga ll'toa* ^farttier,, Balasubramani^

•aM Matesi-sn .(1979) found that treatment of ©ggs*-

®at larval lastarsp p'upae,. and BAnl%s q£ J* 11tiara

caused characteristic oalfsimatiQSES la the pest. Btpping'

of pupae ia dlfliabensuron ©.aiised pwpal mortait%j partial

emergeiace and Malfofiaed adMlt.s| saseeptilsllity deereasei.

wltli i^erease tu ag© aJid Balasubpsinaaiani 1980)»

•la field, dlflubemu^ii gav© ©ffeetive eoatrol of'

• ..§♦ ll..Ml!a (Smtharaa and i&lasubi?aBi©ttlaa> 1980; Raa^as
and Singli, 1980) • Th& t©'oacco bud fl^iothis



3

• vireseefts was controlled difluls^BStti^a

•C¥©3.fmisarger et , 1977), the %r meo»ate

lal^ae feeing 1*3 x 10*^ per eeat- w/y-^ aBcl for pMpae#
1#3 3£ 10"*^ per cm§. w/w^ Goadriet and Sean
f©"Ufid tliat the first t'to^es iustars of the pest w©|^

ra.6'r© suscep"teibi;4r^ •fee'tliig pest;ieid@»

Z^2,3' gcfcoaet- peats.

Mfliibeazu^pt^#f2 t© 0,4 g/1 luM&itsd moiatiag

HeP^sBtis ssrino^'a ratigiag fi'e® Mm 3 to 75^

• CS^^dai'asmrthy .©M1979)•- SUMafa*-

ffiurtlir (1980) jr oorfM"'"th&t 77*4 t© 100?^ eontrol of

•tftis pest was aoiii©^-©d, witii cUflytb.erigtst^a ^plled. In

field in doses 2.5 to g a#i is 10 1

imter* '' • ; " ' ' • • •

292*4 ! $ea and coffee pessq*

Bay Sir 8314 fouud effeetlTe for the

feaas mammAm^ md ^gracilaHa. thelvora ©n, tea aiid

' MaSQRtgra 0:^ffedla' Qtl ©offee (Seteaifit I^mtlein,
1980). • :

2-*-2»§ Rice, pestsa. .

•;. Beavi Cl9?9)» ma. M^swi 'sad 0^© (1980) fdyad that

dlfliibenzureK Isilled -eggs# larvasj p«pa# aikdadLilts q£

ffiaaritia in la&eratof^ <^ses of 1 pp® t©

1Q00 |5pm» Paites^^^/^.--Cl9ao) reported tliat at



^0 ppitt'i, dtfXwbe^sti-njn caused ef the test larvae

of €naDla^©erQ€la lasdiaalia to develop 4ef©iiae^«

;2.2#.6 Feats of eom.

laboratory studies ©» the^ luropeaJi. mm borer»

QstriBa au^ilalig^ revealed'tliat ofilr 28«1f^ of the

^ggs in a 1#95 PP» ^intlon of iitimbeasuron

featcted CS'arag^la ^ 1980). Fi^d atPlieatioa

of Cl,28t 0*56 and 1»12 .kg a*l/lia resulted in fewer miiaal

laffae^aisii 1©@b gtalfe iamgge wMa" ©omp-ared t© cmtmX

plota 193©)♦

Setaildt mi. Itomtleia C19S)) reperfeed -Kfeat Bay Bir

S514 was effective ia sont^lliag Q.attliaa Bubilallsa

.iMSiSs Mmrngm md

il.§..i^at6ra tln^iQerda at doses 5® t© ia§ g a.i/Ji®# '

2w2k7 Pestg ..Qf fruit tg#Qa«

M^fing lie«ll (1.9®) •reported that DiBiilM

effe©tl¥e3.]f killed cocHiJig moth msB^ first iastar lar\fae|

aafi .aiults# In fi©M,j tFeatsents of 3Q -g/^a (tod^oiaM

1975)» O.Q0^ (Ifestlgard, 1979), aa^ 150 g/lia

(B^wer EalioFf 1980) were' fOttia€ aiecessful agaiast

Cyiia' s©ia©ael3.a«. .

•Ag,ainst the BfPW TOtfe,- tmmtTia disiaar^ ©..OIS ppm

CSranett and Bunbar, 1973)#. 0.025 aad 0#.03f^ a.i (Lyanchexflco

aM 1979)# 0*56 aM 0.067 kg/lm .(Forgash at ,

1979)t. and 0.*01 to 0#8 ppsi (AMeliBonCT sat Mmma.,. 1981)
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®f diflyiliemuKni §Bm- good rtaiiits ia tli© liis©.rat0«^».

d©s0s reported ©i'ftettve against lihe pest

w©re 0#1i5 to •0»003t ib a#i/10 gal water (Grasett aad.

5«ii&ar# 19?9li 7Q g/lia (CasiSWii and ¥si^0g€l, 19SQ).

freata.ents ©f 0*1 eM 0#06fi Qifi«*e#ngtir®ii 014 ^ggs

q£ tti@ Apfle legf misers s'ci'fe#lia .gad

litliQfeQlletia. eatised 100 t© f4«4%. aertality

Cla|as# IfSt)* Mo.ri and fiaaello (1-980) repsrteci tteat pro**

t#etiois, 0f ^pl© tr«es witts iifXti&iSiBiifoii urn as as tliat"

witli. ma&mphQspMmB •

Blppii^ fittal instar Isrraa ©f Ba.eMa el-eae la

fl |0^ at m-sm *«il.iig tmm ^0 to 2S00 pps mBulted in

lawal^ptip'sl m.osaios aii€,, -suliss^peiitly., M.gli pupA aortalil^

CtFtiE-as-,. 1f?6)» \ '

• %n XB.mmtQPf md ii^M BtuMm it f^-and that

f ©e€i-'ag. aciuit Coaotgaglieliaa aeanpliar- \ftth dlfIw'settEurpis

sffeeted -egg ami. laival €®t^opm.sist im tfm mmt geaeratteit

CCalkliig ^ .197? )»

A-Bssti©r at. ,al» C197S b) tmpj ii&ld-ani.

tQTf st-ii^ea that iifltibeazuTOis fe®str©i.l©t ^-liyaia .aeieaayia

©E A tfeatrasat 0t03% -tli# ©©meomd on

MmMaMs-rlm m gmpmirne Alm&d enlf a £m of the ti'eatM

iawan ^ ©iwiv© apt© .adult stage Cfiietefs-Stetgras 197©)»

Eiliia fiigi i'Si ap^le- and p©ar arcfespds w@r# feetlvely

®iitrail©4 witfa atelXIa (Pices, 1981')•
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Scbt^eder ©t al»- (1976) found th&M a

applieatioa at _the rate of 33 g a* l/aere re&iced egg

iiatels of Pi"aoreps" abareviatea on cities fro® 71 to 15%»

E^yitegogtryta 0lei'y:QPa«.., -the cltra-s imst Mt©, eouli

aot mmlt wlien-treated Q^Oh to 0»3 s/l of the corn*

pmmA ClcGoy, 1978)-g iA3.1e dosages of 0*15 md 0.3 g/1

©ffeGtively reduced the reproOuetlve of '

gg^^Mms liMa* £. osalus-^ ArtiQus florldaaiaa m&

.Sia^regf,a asfereylatusj. four species of ettriis weevils

(l^veatraM and leav^rsi, Beavers and SofeiroMer

(19S1.) reported mat 0-«15 td 0*3Q g/i of Bay Sir S91-4 '

redii©©ci tlie sgg liat'CjIi to 1 21^ whea a^uXt ..D»-abbr.eyia:tiis

f ed -Kfitli the ^mpsyiid*

Othsf pests of frutt trees eoatrollgd with. Bay .Sir
8514 iaeiude mktmM, MmmiB. -elagicella.

SSS2£iEa§ Msp^yrasia aiQiesta^ Bleheeroeig

i* mi^ ems'sim and

&IM££yMs e|il^l.CScjtai4% md 19.8O).

£e§il^.M.rgggetafol6g-.. .oilgaMs .and BBwbmmn^

furaip.seM ^ iW7Mt m& toa 'et al* (1977)

foMMd that €ifltifeeRmr©tt at -dosee n^to 75 g mi/ha coa*

trolled b> the velvet Uem ©Bterpiliar#

Aisy^tl. s" ^eggt,tiHi Meiaestir'a fa>z*&asicaa- wei:"©

foiiM susceptible td; ^lailSij. at dosea rafiglag f-rpm
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0»0002S ppia to 25 ppm (Upa., 1976).#, wMls -a 0.1%

seat @f til© edspotind. at i ytfl/lnsect en tk© tliora:^ o£
Evimwa W&BsiQBLBm tM. eabbage root fly# rMu^ed liatoM.Bg

rat© ©f ^ggs to 35»1f£ and Delcourii 1976)#

Seed treataient i-jitli diflBijeaEuroa at 0<» 25 and

0«5 g/kg beans gaVe adequate-proteetloR agaittst Delia pla;tsui:^^

Hylanva oili.orura' (fande et al*.* 1975")a

' ArambouFg ^ •(1977),- and Al&a^es Santiago-

Alvarez (1979) fotffid difliiben^iirbu ©ffeeti^e against Ceratitla.

caeitata (2# 5 ppaii 25 ppiB-j, 2^ pp® aud 1G00 ppffi ga^e'aoSTta^

lity-of 3^7f^g 33#84% end 80»17%i respeetiTely)#

•Mo&aiiad £t (1979) fmnd 0*007% of the eoiapound to be effe*

ctive agaiast Flutella xylost^la* Reed aad Bass (1979) J:'ep©r-

ted. that the afflount of diflmbeiisiiroB treated -niedli® comsomed

l^se^dQgiusta laclMeKs deereassd as do-sage iacreased*

, feeding 1#25 to 1Q0 ppm of Dlailifi to -Eollachna

vlgla-fcioctQgmetata final iastar laiifa® prevented -them from

turning iut# piipa©» pereaatage inhlbitloB of moulting ' .

rattged fttjm -60 to 81, with ^ f9?4 lalii&ltion of amit

mepgene&m A&iXts were witli pa-rtly d^eloped wlngs_ ^d

rmaineA partly in pupal (Sa^darammrtlsyf 1979)t

Wellinga^.^# (1973:® )» .Srossemrt (1977#' 1978 a

and 1973 b)j>_ ^d Qro-sscurt md Mdersaa,:-(if®) reported the



13

•@ff6<g%lireiiesa of diflulJemiirQK against tlie-Colarads" potato

beetlef La^tiaie.tarsa deeeialiaeata* ' .,

Mfiubensui^B Caused sterility im Paila ms^e

i'Qw&rb&^s 1979) f oeFegriiius and G«le^colomQ

(©tteiis-and fadd, 1979)§'larval aortslity aM morphoXogL'*-

callF defective adults la rosa© 1930)^

CSubramauysm J| 1.9S0) am P.3mdQDlMsi.a

inelMdens (Reed and Bassi,' 19S0)e •

According t© EaMndra aa€ Balaati&ra»aiii^ C19S1)

diflabsissttTOa at 0«05 ^1 1#0 g/i 9&% an4 1001^

mortality'2»©sg>@et£'r@ly. la tlie castor isealieoper.

Bay Sir 8514 eff^stlirely eoatfolled iregetalale pestst

Mm.estm^ braseieae, Fltatella

• gitelB»a ©ffeyoalBlla. 2.e6tiilat8raa.

iSS^^SSSlS .-ftnticarsia aiaaaatalia (Sclwidt and; ' •
B©ram©iia,, 19B0)»

2*2*9 Pi^sta eraos ..md i'oreat tyee's.

(1974) 3?eport©d tliat ffl 6040 0®tised l.awai'

laortallty iu tg^eFi .pQ.atic.a aM Hefuzell j| (1979) feporfeei

65 to 9&% r©ciue@d egg hatefa la QmnimmaiirnnB %moQl&m^

013. lucerne following treatiaerjts of ^3 to 100 g/hm-' An

OFleidai effect oi 10©|i mm mmkd in Meloloatha: m^olQutliQ:

.yLAijgl^ fey BucM sad ^ossi (1979) after 0#-1^

•Bimillii treatsa©nt» ..gt, (1979) reporter 's reductiGB •
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la by 81,. f6 aM 15% tii -QthlQi'h-mcims .sulcataa

%ltli, iitlmbmnziiTm msm of 0#0135 g/l#

respectively,

fotal Mortality was #aws.eci in fjiametopo-ea

pitvQcaBpa with M g/I dlfla&eiisuar#!!: (ferrifl md-Ti'mrif

1979)#: wilkltts0nl with 73 g aa mrniltn (Helperln^ 1980)

amd PeMractoaus mfipeKiii.a (Sshota aBd roaraKl» 1960)*-

• Bay Si.r 8.514 was fouM effaetife agaitest

Pity.oc^&a« Itvmsntila. dimor* .BiarlQis oini (Scteiiat

Ssmtleiiij 1980) SterLstoaaiara o©ciii©Etalia

tEdbsrtaofi aat lairerty, 19S1)* tn tfee e©atro3. of Q.rg^ia

ps©ttci©tgmgata and £•,. ocsgidegfcali.a* Bay B%:p 8514 was fomd

t@ be at least three times as tsxie •as^-ii-flubemuron

C^ppapoFt aa€ Hobertso%. 1981 )♦

teate i>f s.tor6d

hmomtQry applimtlQU of 1 to 1© ppa Btmilia

' ' pr&VBnt&d prngmUy development &i Si^teoMMs otvz&&^

Eranafius. ^#. ae»aia« Ihlzooertha doiiii»ieg.a balitat

Qo.jgf.'a.gMm. QryEaesMlma suriaaiBeasis. iUcQregor md'

Erajiar» 1-976)#

.MflulJensurou ms effective in th© C50»trol .of

:iM,&gliyai eagtMietM itshas^a'md Asehef'i. 1977)s

Gaa.Xos0l?ruglius BMrnnsts iM&R&s&xm et 1978),
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(Br©'wB ^ 197S) s^d feneterio meli tor

(Bese aM Poreiaal,. 19B0)*.

iohea md Casida (1980) reportgci that tetii

diflubemupon and Bar ®514 setet as oMtin sjmtiiesis

la&ibitors li^ T* Qa.staa©»« Dlflub©agtir©R greatly

refiueM hatcMag (Sastfta and Mattiur,. IfSI)# frlfltmurea

inhibited pupation totally at 0i,2 ppm ^l"ltibeas'af©ii

at 0#4 ppm (IsllaaFa 1981)# Both felies© GoapouEis

wet0 reeoffim^Meii as po'tetttlal lasacticides to protect •

stored pm&uctB fyom:tBs#et pests*

2:.2«11 Otter seats*

tu and f0iTi©re. (1977) rep©rte€ that Si '60^

eo-»tll3l3.ed Mxxma. dom:@g3t£ca« SareQ&haga. biAlata and

Phofala regeaaa

Blmtliti .at 1 -ppi m -SiBiHliim vittatai (fcaeey aM

1977)» 18 ppia.on Musea domastigia. (Ear-tins. al**

• 1f7f) aM 0#1 ffig a.i/1 on albosietus (Sltl MlnaJn

and;ten feiatenj 1980) ^were fouai effeetlve#

MaMer aad Lockhart (ifSQ) and tm. Ifouterj

. (19S0) got good resiilts Blfflilia far sios^ito ao3atr0|..|̂ -

while Mneva and Ohunlma (1980),^a Si^ss®3rt aad^ fipker

(1989) got similar suco^ssful r&SHl.ts \-gith Musea aemeati^a^t •

; gchi^toeerca gre^aria, (Strabler-t 'WS), Poeklloeema

C^axena aad Matliur». 1981), mA Hat^.rotQmea indico.la
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asid, Retieiiliteiiies flayioas Cl^ppe2.reiter .aa€ Ksrlotiat 1981)

• were also- .dlflu&emusron*

2»3 • Mode ©f aetieis of eMtin Bfnthesls. iiaMlsitors

Post ?tnegat (1973) first rep&rtM tliat 6o^

aoted on dtitin §Fiithesis» Bitl@o Cl97f)f Salsiaaa jt

(1976), Fogal C1977)» Mc Laiigtolta (1978)# Bej^e ^

(1979 and 1990) all" reporfced that aft.er adaiaistratioft of

©iffllllBs the eM©eiAtiele was- aeei^ badly atta^^feed to th©

epidermis, aM the treated lafVaa eoul^ nat ©©tilt o.se foim

new' e»fiocutlel©» .

^ • Salama ^ .M,* (1976)., Isliaaya aiid Aselisr (1977)# aM •

Ear (1977) agreed tUsat the Q.hitin syathesls iuMbitors act
/

as iiihibitot»g of tiie temin^ p©ljifl.erisatl©tt step la insect

•cMtia syiitinesls^ whleh yesults ia less X'lgid eiitiele beeaus®

of wMcii ImectB ar© ma&l© to id.t^stafid internal pressure

during ecdysls to give support'to muscles l^olired, resulting

iu imabllitf t@ cast off ol4 sHta they wltlpately' cause

d©ath». fhls lifpotliesls was supported by Sal^a ai»d BX^Dlia

(1977)t 0#!^ M (197S), aroaseurt (1978. §)•» Kew (197S),#

Sijswip ^ (1979)» Ha^isr and Gasida (1:979), Gohsm. aat

Sasiia (ItSO)j^ Srosseurt amd flpker (1980)» and

Sirreaberg (1990),. Easka j|' (ifSO),^ Mitsai (1980

and 1981)» " • •

feweireTsi, Tu and ferriere (1977) were of the ©piaion

tliat til© iiiseot gr^vrsh regulator Pifflllia ejserfeecJ Its effect
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m piipai-a&ilt eoclysla tliTOUgla Its inlii&ttioa of ©Mysoae

ffieta'OQllaat wtole fciMg (198Q) stated that tkqae €«poxiacls

kad 0k iufl%®e.© m tim md&erlm. system rather- tUm on

ehitisi eyathesist ' •

Sslaiaa ^ C197S) reported that-tfie -protein and

lipid e©»t@iit q£ the integuoent ^f-scted by the appli-

cation of difliibeiaEur©ii, Purtlisr mq'A m. tMa aspect was^

done by ©larke ^ Cl977)f Truehet^j^^* (1981)>

Ascher md Meany (197S) reported that ©hltin- synthesig

Inlii-bitors displayed &otli stoaaeSa md e©-nta^5t aetioa*

0resseuft Cl97$ 'o)| Sesiri (1979)# Bull (198©),: teBaaim aiii

Slmen^em (1980).^ and kschet m& Eliyahu C1981) were of

the s-gBie opinioJi-®.

IstsffeFSnc© wl'tli Ghi-fifi synthesis wiMiin eggs

caussd o¥ioital ^tects CSroBseusi;^ 1977| Ha^iar s»4 Casida.f

19791 and Bullj- 198O)*' fh© eab-ry©s m\^€ -is§t use tMit

oMseles to leaire tlfie -©ggs beeaiis© of lacK ©f rigiiaess ta

the- ©Mti.ele (Btill'm^ 1980|.II^afm md Sirrenberg:,

ItSO)#

Writ® ^ C19S0) reporfeei that Aif

redm^ed -spe-xi!! transfer is tethoaeiaa-s gggndti* %M-le Hajiar

md Casiiia Cl979)-foimd tfeat instar dUf;atloft ifas slightly

pfoloi5ged b-efofe toouitingj fellowiug treatme-sts with

diflubensii.fsii, ...
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Trie iiffereaee betweeii species auscepti&ility to

4iflu'a©a2ur©n tl9d:beea attributed to, differinf mcx'etim .

Fates^ ©r- t© tfe® per^emtage of -retaiaed dlfiii'bemu.roa

'• (Sraiistt et' 198§)*

2.4 ^ fleid persistence, of ' sjnthesia iaMisitora
1

'i Me-ieslf (1973)» ll-fanta-wi^ C1976)|
a»d ioliaefer and Stspras ,(1977) were of the QplBioa that

ohitln Bjn^MUiB inhibitors wem moderately persistent

(tapto fo-ur w@@ks ia t-he ease of .<i$fluberis-iai©3fi) a»d

. ait mt egus© long tem fersisten©,^ txasafds# Beevi (1979)

Fep©.rteC ma% ©Imiliis persisted wptp fiftr tafs when

sprayed m iotted rice# fiiese pesticides wer© mt c^neeii*

trated throwgli fo©d chain or W Oireet absorptloa frsffl

water' (Eiill amd 197S| Blpilma e| .IfTSj By^lg 19aO|

Hapmaaa,; , and-Sirreiiberg» imm Madder and Umhart, 1980)*

2*5 of cMtin gyatM^sis iiiliibltors tf»#a"ied plaJits

Ho pliytotoxieitF or fmltlug variatioB in eottoa ' -

was obsew©!! follo^Attg DiMilia appli^atloa

- . Welfeabarger, 1990), but traatramts of 0*04 OMfa ' .

apparmtly stimulated piistospitii^sls and respiration ia

lea¥es|. the aoeaa»alati©n ,of sugars, asearMc acid, and

• total., aelfls ia fruits Claeofe ^ t9S0).»

2«6- Infect on benefiel^ organisas

2t6#1 natural eaeaies*.

In geaarali, Bimillm was much,less liai:tHfial ts
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popiaati®»-s Q-f \is©ful fauna tiiaa most comBntim^ Insecti-

Gldes» Mhanteles. piela^esceliaa (Granett Dimbar# 1975) §.

chai©icioifis ©a fhatMnetosoea nltmomdB. (Ferfari aad tlh^rip

197f}f Et chryaoyrtoea (O^O'PgevitiSf 1979)# .beneficial, iaseets

on cotton (Rtiaiiel ^ ^ 1979),#, itetural em^f populatioas

PsyAla syyicoia CW©stigaM# 1979) f (kmmriB nmrntimst

Apaateles m&mlniyemtrlB and" fglchogramma 0,r8tiosiia (Abies et ,al.*»,

198Q !?)«''and Biosteres loagicaudatus (Lawreaee# 1981) were aot

adversely affected by the eompQiaid#

Besides,. Gaiii-^et JS^»:'(1978) ,r@pQrfc^d tliat Dlmilln

acted as a ••SFsergl st to Dipa (Bacillus thuriagiensia)#

Hot .all rsportsj hpift^-sr, were favourable# Maleki-

Milan! anci Bwgerios (1980) vaad. Ma^^oae md ¥iggisni . (1980)

foimca difl-ybeaguroja iaeampatiMe with Ba^iill^s thuringleiisla

Cryotoliaams laQiatrQMi^'il respactiv^y#.

2»6»2 Bees.:-."" - .
;

larii-eS? m€ fsllar (1978),, Johassen (1979)*

isorlcliig tfltii Mmilin,' HsamaiKi ;©M Sirrmiaerg C1980)» and

Eoebelelp, .al* (1980) Bay Sir 8514| .reported that

ehitin synthesis laMbit©# 'illd im't sigiilflcsaatly reduce beo

poptilati^be# '". ,. •••.



MATERIALS AND METHODS



3;.» MAfERiALs MQ tmTmm

3»1 Oeteimifiation of relatlmship of
•dlflubsmzuTQa aft^ trlfiumu»»

Rearing M teat iaseeta»

The iriseets used w©ra the bhin^l leaf roller

.gylepta derogata fabfleiws# spotted baetle

Boilaetea vlglntioetQQmnctata CFabrieiiis),^d the

aKa.faHthus leaf webier Fsara basalis Pal^rieius#

Iiarvae of the iaasects .colleeted fro® their r@sp.estive

li©st plants ia tfee lastmetteaal Fa^Ss College of

Agriealture, teliaymif tfsre reared in the la'ooratofy*

me adijlts merged froffl these rearings wer© collected

and fflalntained to eyliMrioal ^ars for egg laylsag*

' Sggs were allowed to latch and t!ie ^eaerglag lawae

i viere kept ip separate eireular glass tfoiigls irXth

the respective food materials afid the trowglis were

closed \fith muBlin ©lotli. Each days* eaergeiiee \mB

kept separately so tfegt the age -and stag© of 4eF@lop'-'

of test insects eoiald be identified for shessliig

appropriate test stages for th© -^ai^ious escperlments*

3;»1,2 • Preiaaratioii of different in-aectielde cQmeantratlons^

Biflubemuj?on (BiaillB 25% W) «sed in the '

expsrlmetits was obtained from Mysore Insecticides,

Madras aM trlfltsBur©Et (Bajr Sir 8514 6#^% SC) fmm

Bayer (IMla) Ltd®
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imecticicles were used at 0*01» O»0O1t.

O«OO0O1: psr ©ent u&aGentratioas# ©iff©reat

CQseentrations ware preparM lay mixing tMe recplred quan

tities of aoBiiaefeial fpisaialaMQas water#

3'» 1*3! Apialieatiftit of taseeticideaa

of the plmts (bMa^t aM

• ^smarantlius) ware dlpp^st in the different dtltttlonp of

ifiseetiGides, taking eai*© t© rnmwte' aoispltte wetting

of bstia tb© Butt&Q&M* Easy wer® theri air dried

leaves siiBilarly fiipped i» water €Lom ant

as control« Three r@pii©atioas -were sade f#r eseh treat

ment iuelmdifig- ©ontrol*

3%1»4 EroQsure ..#f inseets.Qa t-i%ated iQev^a*

After praper'4ryiftg> treat©'# leatfes mm %^en im

glass "eMaaeys feapt patridishes* •, fem lafvme mm

rsleasei is ©a©h ••chimney | the uf^p-sr 0m€ ©f wMeh was

, el©s©4 witli auslin eiloth- belt is. .p©siti^» fey &t rubber

'• •S®-eoad», tMr^ aat fourlii lastar lawae of emh

t-Q'st Ittseet were thuB released aa€ tli.@y ^lot/ed to

^feed on treated leases tov tifanty-fotir hours* Teim the

laiifa# i'ii ©ach, replieatioa top®'transferred,to apectmen.

tubes mxitmnlng mtrtateji ImveB of th© test plant. 13:1©

o^esalngs of thfs "tubes were olo-sed. with amslifi cloth a^ii

.were kept fo-r fu.rtfeer otoseryati-Qfts®
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3*1#5 Asaessment of

Iraival. ffiortallty an4 tlie aoxphd3.#giG©3. aad davel©p»

mental changes in the auwliriRg w©re aoteit dailij*

The rflethed adopted iiy Pradliaa (19^9) was to assess

tlie^ tsxie eff©et tMs ,€Qapoimds on the test inseots#

' •the 4ata has been .pr©s@»t©d as srerage suwifal period

in days for different Isastafs far tke o^neea-ferat^

ions tested#, fh© average survival perioii wa^ eaXeula'^

ted bj finding a wei.ghtei laean of tli© survival period

of•all the insects -tFeated with one eonceatratton* fteSf

if at 0.«1 p..er omt csneeiatration 19 p©r- died after

om day md befc^.i^e tiiree days, the stirvi^al period of , ' •

these 19 per seat %ms taksa to. be (1 ❖ |)/a 2 d^s." •

, , If, on the saae cencentFatiorij, another 19 per cest ciiei,
f

; after tlirae days and before four daya-, th© survival

p@t1.od of these other 19 per ssut was t^en to b©

(3 •4' 4)/2 ® 3#§ d^s#. .Similarlythe sisrviirai period

of tSie„rest- tS2 per QQUt} waS; five,, days# Heaee tta©

weighted averag© of the survival ©eried at 0#1 per cent

©oneeatratioB was - (19x2) ^ (l93c5.-5) ^ (62x§) / /100

a 4»-15 day3». SiialXarly-i tlie sur^rival .period en all

cofte:eiitratio.n&''waa e^euXateci* ffi.e ,raelproesl ©f th©

. msTB& survival period multiplied by 100. tak©a

be- th© s^eed-iMes of toxic effect ie* • ' . .

100/Avsr^e survival periods.
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Detemiiiatibii of sterilant actloii of diflmfaeEEUi^a

and trifl^MuroIi

Sils Was studied oa E*. vlgintiootopiinetata.

aloii<3# Healtky adult beetles ssl©eted on the eaier*

giag c!ai/ mre nserj tor the expsrimerit.. .^iuspensions/

^aiilsloris of the two clieiiloals tfere pi'-'sparecl in three

different concentrations ©f 0>1, O^OI- aad 0».00l per

cent and bfiajal leavt&s were «li.pped in. thes® ensiiriag

tMat the two surfaces itfere. completely .wetted aii4 they

weVQ t!i©:a -bIt dried, fhese treated, leaves were ta^&n

in glass cMsijeys kept o» patridislje.s* For ©aeh coaeen-

tratioiij! three replicatlofts were s@t«. .Leaves dipped in

water and dried served as control, five .pairs o'f

oae«day«>oia adults were essposed to ea©ii replication for

tifenty-wfoiiF hours ^or feeding# Thsu tliej -were trans"^'

ferred to fresh leaves taken in speeiaeu tubes as in

ejcperimeat 2»1«-4, ' Obsertations were ®a<ie ©a loiigevity

and fecundity of the. adults and ©n the aiM'ber of eggs

laid and their hatcfoability»

J»3 BetefaiaatioG ©f o\^leidal activity q£ difliabemzurdn
and trlfluMux^B

Eggs lai.rl by E^llachaa .beetles maiiatained in. tfe©

laboratory were used for 'the ©jcpsrimeat^ Eggs eolleeted
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tmnty to t^mty-fowr hours of iarixsg were

. treated with 0*1, OtOI, 0*001, 0i§001 aa€ 0»00G01 per

cent siispeiisloii/emiilsioiit ©f tim- corap^^nds* fbe sggs

kept iiaiBersed ia tfee r©,speeti¥© dlliitiensjtaisep

ia petridishes, for minutes# ffsatei eggs ia

eacfe replication were t&en air dried tr^efei^ed

t© @ specimen tube toy further obserfatlsas# • ,.Bggs

ijaiicarse^ in distilled watet' for f iftees aiiiiutes and

dried were iiaiutalaed as e^ntrol* fhe hateMsg Isrrae

were fed with fresli -britijal lesv@s« fhe liat.eliiiig

•percentage of the eggs aiad the survival as well as moiw

pbelogioal aatiL developmental a'&nojfm-allties of the

ging iaf¥a@ wer© noted#

3#4 Field evaluation of aiflubBnguron and'"tr$Slmumn for . -

the contr©! ©f vegetable pests

3«4*1 Experlaental site#

The experimaat tos laid ©ut on ganim land of

the Imstrustional Faaui, College of Agriemitiire-i feilayaiil*

fhe soil ia the areawis of tfcie red. iQm type*

"3*^*3. SeMs*.

.Se@4g ©f (Varss F^Jsa sawa?ii)> ferla^al

(VaF* Puss purple' long) aiMl ifed leafed affiaraattms

(I»ri3C^ VaFiety) proeiired from the Inati\i«tio-n^ Farm

imTQ usM tot raislag the ot^p*
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3s4#5 PgeparatiQH of. the exsegimental fields

ffee laiisi selected for the escp^rlaent was pldrnghed

well and the weedg. were rmmrBd^ Glods 'w©ire hmkm t©

get a fiae'tilth aai tlie vihele area ima levelled*

.Layout., -of. field

ffie thr<&e _©xperlm^nts relating m iMaii, brinjal

and aia.araathus were .l.aiii m%. m in Pig* "1, ai^pting a

. raadomlsed block design*.

3:. 4.5

In tli@ case of ferlia^al .and .asarantlius^ seeds were

. Boim on nursery beds f eia apart. .Seediiigs were tran&»-

plefited afte.r five ^feeks at the rate of tifd' s@eili3igs

p&r pit and wiiea tte' seedlings wsre ©.steblisiied^ -one of

Ijheui was removed fro® each pit*, for four seeds

per pit wsra dibbled and tmmty days, after geHBinatian

all plmtS:p exe&pt one, in ^aeh pit.^ were X'emo-vea. -

.jgeia testoaadry*.

^ Ml the crop. Iiiisbaadjy ©peratiout '(except, plant

proteotii@s) were ©arrieci out as. per th© package sf

prmtimB r@eoi»©Rd©d bf fte Kerala Agrieultiaral

University 1991)«

'^regaratiea of .InsectiGideat

Blfltabenztsroti \^ims used at four le¥els.of 0*01 ^

. O..02,, 0»§3 and. 0,04 per cent, triflumurgn was used
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Lay @ut plsi field experiment
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as 0*04 em^sioa on aroar^ttes a»€ bhindl

aii€ 0».0t-per ©a Maliathie% the st®d«

arij, W6S sprayed as 0*1 per ^eat eoolsl©!!* freatment

wiUli water'alone senred as contml* The aUov® eoaeen-

tratioas were prafar^d. ®lxlng required q«aatitieg

of QmmeiFolBl Mmvilmtiom xAth water*

3#.4«,8 Ip&lieatlos of ittaeetieides*

Insecticide eaulsioiig/stispeiisions were sprayed

usitig a liand, eoaipressioa phematlc sprayer* WM.1©

spifayiiigi, soreens were used ^bad th^ pits to prevent

iaseeticldal irlft* Spraytog was &se ensuriiig a

thoi^ugli mv&mg® df plant .parts*

3..4*9, Agge-gsiB-aa.t of .f'SsiflLts*

' fh© pest population oa tlie erops wer© aoaitored

at weekly iatewals* • Mhm the ^©pulation the |>@st

Fsaeliei giseable letrels of iateasity,- tim imaeetleldes -

war© applied* Feat treatment cmtit. 0f pests w&m made

.at oa# tay after sprayi-ug aM thereafteri at WQd^ly

iiiter?als* Im the mse &£ bhindi aad briij^al^ th©

sEoots aad fraits fey borars %mm als© recorded*-

fte 4ata tfere ^llQct©€ tmm the nQt plot area ©sily

(fig, 1)»

3.%»10 BeteiialnatioB of total vieldi>
i • • • •

fM yield ©iJtaimeii at ciifferent, teryests were

i -assessed m& tfe® 4ata were statistieally saalysedr-
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5'-*3 MraMMm of field perslsteace ©f
aad

Leaves colleete<l at-we^klj iiit©|V@ls £mm

'&e e36pe2*la@iital plots (fig» 1) w©re f@4 to tlie

fourtii iiistar larsrae ©f the eorresponilBg test

inseets tor tewrs md their nortalitles

were racofdei# fhB' -exprnm^' was contimed till th©

, , • ' eff'eet tailed Qut« ISi©-persl sterit tsasioity was

sstimat©i^ la t^:pws' of Ff iadloes .f0l3.9%Alig '

laetfeods elaboratecl, by Fracitosli Cl967)+



RESULTS



4* RESULTS

4»1: D©s^#ffact of difliibeii2ta,3:^» «id

trithmuTon on SvleQta •

' fhe data relatiing to^ this are ffesejated la

fa&Ie 1# la the seeond iastar lawae? the lowest

av©r©g© sarriv^ period of 2*500 mfB'me recorded

in the Isighest co»e©ntrati©tt. ©f 0#1: per cent la the
I

ease of both insectleides# The sarviir.al psriods in

the nesct higher eoneeatratioBs of ©#0,1 aad 0»001 per

cent mm m par %hom in 0#1 per eeat* ' la th0

two lower ooEceatrations of -0#©0§1 usi 0*00001 .per

ceatt the survival p©ri©^s were sigM,fleaiitly higher?

! 2#9Q0 .m^ 5*133 days for ^flubsasttroii sat 2*800 aad '

•3-#1i3 days for trifliMurQnt

In the ^ase of tMM isstar «atQir|>ia.lars-"

diflabensus^m 0*1 ami 0*01 per-©©at i©w saiiri^ai

pBTio&B of 2*566 BXid 2»866. days i^spseti^ely# tn tht

case Qf triflmttr©is» 0*1,» 0*01 a®i 0«t©1 per eemt wre

•effectiire tii«r© b©l»g ao si.gaif4e^t 4iff©reace aisoBg

the trea%a#ats. . Im the- t^maiaittg «l®ses the suwival

periods xmre siguifteaatly higher*

In the fourth instar eaterpll3.ars»- diflubenauron

showed sigM.fiaaatly l©w sarvi^al' ^eri.dds of 4#166 a»d



*

a&

p
®19

mss
jO

t5oomm

I
S

Sa
ffl
a

®
©

S
i

fQ

1^
•g

o
6

S

2
9

B
fc

i
8

$
8

3
S

g
g

*
'

•
'_

#
'i'

'«'
A

•
'm

m
'#

S*'
^

f
CM

CSV
^

IS®'
fsj

-iM
cw

ey
«

m
o

m
^

©
#•

-8^
^

m
iA

m

s^
.

o
y

3
<

>
0

m
u%

\
o

w
V0

V0
^

*
*

#
>

*
^

^
^

4
-

^
Q

8
M

1^
^

In
^

«S
tfv

m
£W

m
O

s-
«M

.0
\
^

$
•

•
•

e
v

o
!A

W
W

PH
.

!A
S

n
CM

w
^-

ts^
©

t«%
tA

fp
\

c^
c4'

.cl
j4

-J

©
f<

^
m

\o
m

^
m

m
1

^
s»

o
-^

,

f4
<?5-

-d
f4

o
§

o
^

>
4

r

s
$
H

i

oo
O

..
O

^
.

-4?

^£5
^

o
tn

O
«

i0
o

m
tfN

tr\
m

T
-

d
c^

<4
CM

o
o

o
o

s
n

a
g

a
g

®
CM

CM
0

^
CNJ

'̂>^

^
m

-p*'
O

^
o

o
«r-

o
©

.©
,•

#•
p

it
O

O
O

O
O

E

mvO
•gl

O
,*

»
s

o
r
"

©
o

•©
©

<
r"

O
©

©
o

»•
•

•
'•

•
•
'

o
O

O
o

p
a

s
s

!C
\

*

oo

»

o©r
-

W
«

oau



Bass'^effe-ot relationship of the chitin- sjmthesis
iahlbitops# difiubsnEiarsn and trlfltimur's^ an

•different larval iftstars of ,i^.Q.ata Aeagata ia.
te^Eis af their sp^ad tndiees'sf effect.

A.

>
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do

4«700 respeetlveij# All the rmaining i^a.es W0m on par

md less efl'ectiife*/ •Regarding triflieuTQBt lh<a imr •

: feigMr 4@s©s-iJer© I'ouad ©ffeeti'te eM om pm$- th& smvl^sX

' periots teliig i.u the raag© @t 4*000 to 4%.6§®,* lli©'lowest

4.QBB showed a swr^val ©f 4ays«

In eoiapaiiBft effieaey of ioses of

tw©-iaseetieidesll CB'ig* 2) it was 0©@n ths'l Sid not

show 3ig¥iifieajrfcii¥ariatie>as @s©@pt in tlie ease ®f the

loifsr titre© doses ©f the iBseetieid®® m tM' fourth instar

cat@i*flllars.« Iti tliese the survival periods in,

trifliiiBiin>3i werej signlflcaatly lowr tb^' tlie sarriv^s in'
)

eorrssp^nding d©s@s..of dliflai3©i:s«ir0a*
JL

, • \ •

4,# 2 Itose-effeet F^a-|i©iiship dlfiMbemmr©^ •end tilflniaiiran

©II Ei^ilaetma vigiatlQctopmietata

flie data t'elatlsig t@ tMs are pfesented ia fa&le

la ttie ©ass tie' second iust^r* tli^ swtvival period ia

OfS1;j 0#0O1 Sand-0#0001 pe# ©esit #f and

tritliaitireii w©re relatively lower an^ on par#-, ^ffli$ surriiral

iu' 'tlie lowest conQentfation •&£ QmQOQQl per omt alone

. was sigfllficaatli- hlgti^r*

% the thiri larts% th© Mgliei?: tbre© 4m&B

©f diflnbensuren fMicl.-.ti'if l\jffiu«5ii w&re feuad-to b& morm toale

'as slia^ &y the lower •siAiTi'^al.periods, ia tliese tr^atiaeatg#

lowest dose' of ciifl^beiiztirom gave- a M.gii stir^fiv^ of

3»;00Q days, wfeile th© ^ormsprnMng dos© of 'triflmmrQii
i • ?• - •

^&immd a survii^al of 1»8.^ d&f$, oiil^»
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relatisasfelf ©f tSie eliitia apithesis
tohibltopss a^ifltifeenEursa ma trifltimmrsia m different
larval iast^B q£ Eoilaelma ¥igla-fei,oet9am.e.t>.at^ ia
tss?®s 'ot tteip speei iadisas-ot tsxt© effe.ct.
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4,3

^2

mtlubeazawn 0,1 and 0.01 per csnt gave low survivals
2.51S ana 2.s6o days rsapectlvely in the ease af the

fourth lastar lawas, there being no slsaifioant difference
bstwesn the to® treatments. In trlflueur«B, ths four higher
doses, giving sur-zlval periods 2.523, 2.393, 2.710 and 3.030
resjjaotlvsljr, ware-fomd to Us ecpally tosie, the difference
among these being atati stleally Uislgnifioant. The loiter
dOBss of 0,00001 per eent of iaath Inaectlsides gave slgnl-

loiiger aurvlir^s*

• While eomparing the survivals of larva® treated with
esrraspondlng doses of the inseetleides (Eig, 3) It mar be
sew that there Were significant vanatiaus only sdith refeiv
enoe to ths effect of 0,0001 and O.O0DO1 per cent of the tw
Inseetleides on the fourth Inetar larvae alOE8, the survival
period in these treatments belns slgnlflc^tly lower in
trifiufflursii# ^ '

Bose-effeot relationship of dlfluber^uron aM trifl,au„„
SM^ lasalis ••••••, "

^ The data relating to this are presented in Table 3.
Survival period of the second instar larvae in the VaUous
treatments did not show ar«r significant variation, being
o.500 days la all the treatments. In the Case of the third
instar larvae, the loxjeat survival was found in the highest
conoentratlon of dlflubenauron. This ras followed by the
lower concentrations of o;oi per cent and 0.001 per cent' of



t&ble- Mo* 3

I
- .

©os€-effect ^i^lationship ©f two chitia,, syntEesis ialiibitors on

differeat lar^fal iastars of Psara faaaalis In terai& of tkeir

average survival periods an€ speed indices of tfe,© tosciG effect#

$econ4 iiista^ fMrd. inst^ Fourth iastar

fs^eatsients Average Speed Average Speea ATerage •Speei
stirwlvai Index .. SUFiTiVal lades ^survival ladex
period period ' f ©rio€

Biflisbenzuroa 0*1% 0,:5O0 230,00 • G*535 187.61 Q.^Q

« Q«Q1% , Q«.5©0' , 200..,00 •0*J6§ • 176.67 0*733 •• 136.41
5? o»omfi o..^o 2O0«§0 ' 0.-633 137.9? 1*000 •• 1OO*.0O

• • II '0.*00Q'1M- '• ^ - Q,.500 ' ' 0,»?66 ^ • 130.54 1:..SC30 •• • • '33*3$
«• 0.000011^. Q-»3m 209..00 •. ' 0.933 W.1S 1.933 51*73

friflusiuroB 0^500 ^0^00 ' 0^566- 176.@ 0...566 • 176.67
« 0*500 ^ • •0*546 183.1f Q..:€4$
j? 0.»0Q1f^ 0.500 mo*QQ 0.593 1-68.63 0...673 148.58
« •0*Q0&1% 0.500 ao.oo 'q.620 161.3 1.736 57.60
iS ornoomni o..^o mo^oo 0.666. 150..1f 1,.986 50*3i

C« D •̂0.1755 ' 0»g600



Bose-effeet relationshiip of the chitin synthesis
inhibitors^ difluhenzuron and triflmiaron on
different larv^ instars of in
terms of their speed indices of toxic effect.
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Burviiral. period ef 1.000, wMl© In the eot^respoading dos^

©f %h.& Bumiv^ was 0»673 dsF® ©sly* ' -She

otker do sag of tke •l»sectiei4es were m

4t4 &fofiBitl©s observed sa test iRseets estposed % eMtin
• syuthesi's inhibitors

Besides th© mortality ©amsed by sMtiii. spithe.sis

iaMfeitorSf "warioas defo^naitlss ao€ malfQiifiati©ii.s were

0fe:seiir@a en the test iaee^ts in their lawal, pupal and . .

stage-St prior to daatfe^'

When the second and thlv&. instars of S# dei^ogata

E* basalis were treated# partieialaFlF tfrf.th Mgher ctoses®
their bodies shrunk and gradually turaed black (fig* 5 G)^

In the ease of .fourth iiistar lal^ae® t\m tjrpes of symptoms

• were noted.. Some .stoppet-feeOiai ant their boiies gra&iallr

b.eepje blaels m& sti.ff aad before dea^^li the feodir got bent

CFlg«. 5 B md Fig»- 6 B)* Some Qf the treated'larvae became

• soft toodied md their bQ% wall mptare^s .resiatiag in the

oosing ©lit of fedy fluids leading to- deatli (Pig* i C) of

t'ae larvae*

A. limite4 uyraber- of fourth instar caterpillars of

§* derogata and P# basalis. which. sti.rriv@fi|. mo«3.ted to tteir

fifth iiistar aad lat.er ds¥©lop@d int® law^^pupal mosoiies..
i

§,* such mosaics shoved a black lafirrf^ head

eaps^le wMch was split tout net completelST' oast off below

\flllo.h tJae pmpal hea4 could be distinctly se« (Fig# 7 B)^»



ted o&-Fig. 5 oaterpillara o£ t!asEto,|f:aSS£a -
fthlndl leaves Waatefl with ohltin
s^thesis .iEhit>i'te02'8

A Harraal

B. I'ourtli imstar treated

.0 ffeiri instar trtat^d

Fl«» 6 Caterpillars df ImM^ marmthm leaves treated wltfe chitiE
BSrothesiS' lEhlblt^rs

A Healthy lap^a

•B, e Bt D Fowtfe imsta? treated
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Fig# 7 Malfora«d pupa« farmad froa caterpillars
of Syiaota dOTialfa f®d on J;®
treated vdth cliitin synthesis Inhibitors

A Normal {^pa

B Dorsal view of larval-pupal a»saie

C Ventral view

D Lateral view

Fiff, 8 Malforwed pupae formed from caterpillars
ftf Paarii basal la fed on amaranthus leaves
trelSd with chltin synthesis inhibitors

A Normal pupa

B Ventral view of larval-pupal mosaie

C Dorsal view

D Lateral view
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posterior part of th« body had moulted iiife» tl» pupal

staga, while the anterior part remained largti^y larval in

naturet with black twiated legs (Pig* 7 C)» the second

thoracic aegnent showed a hympad a^pMranee (Fig* 7 D)*

wing pads were alao seen developed but they raaained

malformed and frM from the body unlike in the nomal pupat

(Fig* 7 B D)» Under the binocular micrompe* patches

of brown pupal idcin could be mm developed beneath the greooi

larval ^in of the thoracic region*

In the case of £• basalis alao, the posterior part of

the body moulted into the pupa» while the anterior portion

retained its larval nature. Howevert here the wing rudiments

were i^t promin^tly developed, an^ the hisip-like eq;»peerance

of the thorax found in the case of deTOgate was also not

discernible (Pig* 8 B and C)» She anterior part of the body,

including the thorax, showed a characteristic bmt appearance

(Pig. 8 D).

Some of the larval*pupal mosaics partly moulted as

abnormal adults too* Such adults had eimpled and unstretched

wingst short, stumpy and malformed abdomens and weak, brittla

legs and antennae* The body was sparsely covered with scales

(Pig. 9 B). In scMe cases, the pupal skin was i«?llt, caat not

cast off, md the thorax and abd<»en moulted as the adult was

seen thrust out of the sm9 (Fig. 9 C). In a few specimens the

larval-pi^al mosaic largely roBaicutd unchanged Kdth the abd<»inal

portion alone metamorphosed as adult (Fig. 9 D)*



Fig* 9 Malfox*9Md a^lts fdraed froa eaterpillars

treated with chitln synthesis Inhibitors

A Healthy adult

i Malforaed adult

e tt 0 Adult unable to aoult froa {yupal
covering
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syntfossls Inblbltora

A H«althy larva

B Fourth Inatar treated

Q it D Second instar treated

riK. 11 Malformed pupae for^d
e





Tim, 12 HalfarMd adults tarati fronBpllaelma yl|iirliH|HH.3gW^jat«
brln;)al leaves traat«d wltti cnltUi
synthesis Inhibitors

A Healthy adult

B & B Larval-pupal mosaics tno®mPl*t«ly
BOulted as a(bilta

GAD Abnormal aAilts moulted froa
I larval-pupal aosaie
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la the ease ©f -B® vigintioetoomietata aianoraa®'

•llties coiald seen is tli© d:lffer©nt- etsges d.^©iopisig

from treated larvae« the- seeead iastar lawae, whew ©xposM

to th^ Insectlcidss died td-thin a short-tin# and some tumei

coiapletelf blacati wMl© ©tilers fetsins.d their- tubercles In

their iiatural yellew eoloiir- while the b©4F .tajmed blads

(Figi 1©- e m'& D)* Sie tmrth imstaf lamra# similarly

ti'eatei, tu^rned brpmlsh and iSied (Pig# 1G B)® Larval-ptipal

mosaies could be seen in tfeis ease als.o# She posterior md

of these moulted as pupa© while the @M retained

the laivai ©haract^r CFig»'='l1 P apa B)*- tn soffi@ eases the

larvae aoalted fully" aa pupae but their sl«in was seen with

blaek patches all 6ver aM .th<& b©4y tubercles w<sre also fewer

in mmih&y (Fig# 11- B md C)» Soias of the lawal-papal mosaics

metamoi^jhoseci as aiulta," but their ptspal sfeln was aot coiaple-

tely-east ©atrged'as apedous flms'C?ig.12 B

and'l)#. Those aiults whioh eempletely eserged the

pupal 'skia were highly atonaal '^th criBklecl wlngB and

twisted® uaierdey,eloped alsdomeas CFiga 12 e aiid D).

4.5- Sterllant ©ff.ect of ehitla syathesis inhibitors fed to the
adolts.'. Qt S* 'VlgiRtioetopune'tata

•" ThQ results are shown in liable 4* Ttie average aurrivel

periods of the beetles'were significantly lower in all the

tfeatjiieiits -when coiaparsd. to coatrol and ia .the highest coa*

. centratipa of 0«1 per e©Bt"th@ mwival was Q»BZ) days.
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fable Mo» 4 Sterilairt;, effect ©f two ehitin sj^atliesis li3iiibitof»s fed to
tile adults of Epllaolma vigia-tiQctoomctata*

freatmests Average- sarrival,
pefi©^' 0f •adtO.,ts

Mean siimber" of eggs
lai€ per female

ttatebtag |>.ercea»
tsse of the eggs

Bltlubenziimn o «iir • O*-S20-' 6,33 (•2»477)"^ 25*36 (24.143)^
0,^01^ . . 4i-363 56.66 (7.515)v 16.61' (23*960')^"

/ If
/

Q*p01% 6*59!- (i%376f 24.76 (»*839>^

frifliip^uroB 0-. 1% • 0^:^^ €,33 (2.568)^ •• 15«89-. (lf,S:57)^
«» 0«01^ • • 3^710 61.00 (7.641) '̂ ,.i1.-67 (19.693)^
II

0^001 •• 6,0S3 162..66C12,,726)^ a2./46 ca?*9i3)^

CoBtTOl 10^'376 m*m(w*723)^ C83»149)^

,q.D 1.476 2.5,01

Figures in parentheses'̂ are values' after transfonaatioiu
S*igares- is pax^eatliasss^ ap© values" sfter^ angular-" tx^szi^orsatioB*

"' / /X

18.799

e»3
CO
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¥Mle dIfltAbeuguroH 0#01 aM 0<i001 p&r eeat gave sarvi-^fals

©f 4*363 qM 6*596 daya respectiirelyi slsiilar €@3©s of

tyiflOTtimE gave ffiifnrivala of 3*710 and itOSJ €ays' respe*

GtiTsIji: fee mrreBponding 4#ses &t the tm iaseeticldes

•did^iiot stow my signlfieaat iifferenoe ia their t©xicity

to "fciae afislts of !• vigiatiectosmetata*

Tli0 sean raailaer of. egga laid the feiaaies in ¥ari©os

treatments mere sigJiifleaistlf lw®r thaw tM mmher ©btalned

in the ooatr©!.. - Th& least of @ggs (6*33) was otosewed

ta the Mgiiest doses of b©tli iss^etieides.* ©lis was followed

by the aeict Mgher doae of 0.*01 per esat, tli# awsibers .ia

diflubenEiti^s aiiS" triflwaiiroB being 56#66 and S1#,00 resp-eetlvely#

Iti th© lowest d0se of ©tQ©1 per cetitj ttie m^an stmfeer ia

diflu&aastiroB ms 1g9»00» while in tntlmw£-m§ it was 1.S2»66#

She eojprespoa^ng cieses of the two iaseetieides did not show

sigrdfl^aiit. varlatioas 'ia tM mean amfeer of tggs laid per

female#

• WltM r©f©r©ii©e t© the per©e»tag^ liatehifig of eggs laiii

hf treated f males,^. %/lde iras-iatiaa was ssea b^tmrn the ooutreS.

a^d'-treatfiieats#- f/Mle hateMttg was as Mgii as 9B.#J5 p^r c©iit

in eoatr©li, in treateeats it iralted imm 11-*67 t© 2^«46-|»er

cent ot&fii fM mmn pereeatsg^ hateblng im th© various treat-

sients,' howeirer, did not sbow sigaifioawt vsriati^ma «



V-

N
I

\
i

\

40

4«6 ' Letligl; ©ffe©t of eiiitia .sjmtfiesls ialiiljitors on the
eggs of'' yigintioctopmctata

file data are presented in fa&le |» All tlie

traata^eats gQire si.gBtfl,eastlf lower *p©reemtag@s of

egg hat©!! than eont.rolf fii® Mghest iss© ©f 0*1 per ©e»t

of tlie twi^ ImeetiGides- grwe the leaat tiatclilsig aad tli#s^

'wer© slgslficaatly l©wer ttian all reaiaial.ng treatm^ats#

. Im tlae ©sse of clifl«:b^s»r0n» the peroemtago tiateii; ifi

0»©1 per csent. Mm slgnificaiitly lowtr ttiaa that

of %li© low^r dose ©f 0»OO1- par eent -C^S^OJ)# The'liatefe

in the lower tm. ^oses on p&r (59* 1f and 3%B6 per

cent)- .aad .slgnifleamtly highsr than toat ©f 0®OO1 per eeat#

Wltla to trifl®aur©n»^ tfee Mtolaing per©eat^

age ia 0.#,01., 0»0C51 -and OtOOOl per mti% w&re '2$*SSp 33*73

m4 32#?0 per a®nt respsetivel^'.. was-HQ significant

filffereiie© m&Bg, these treatments, flie ofieidal effect

©f .the mrresponMng doses of the two iaseeticid.es did

Bot sliQw siguifiGaat Variation, ejceept at tb© 0#0001 p&T

cent larel/e

file survi-^al of tha hstchlng larvae ia Vartous. treats

laeats als© sliowed sigfltlflQapt variations# Sh© Mgher

eoatrattoiis of 0#1 md 0#01 per ©eat of th® two ieaectii*

etde^ gate law suivlvai# the diff©rottoeg between the

average survival peiloda of Itiese treataeats being



9? Y

Ta&le So* 3 ^Iffeet of two chltia, syntiiesis InMbitors on the ©ggs o£
Eell-aelma- vigtntloetosmctata*

freatmeats Percentage of eggs hatchsd
Aiferage airvii/al period
©£ •esiei'glng. laiirae

liflubenEuross OM 1O..05 (18.306) 0.^6

m o*m% 23.43 C28...263} 0.793

JB Q,Qm% . mm C37.98i), 2^a33

n ©..0001^ 59.19 1;*730

m 0*00061^ 55*86 (^,369) - 4.W&

Tritlvmmmn 0*.1S 6.53 Cl4..?6f) 0»526-

ti 26.€6 (3t:.©10) 0.650

11 ©,•001^ 33.73 (55.342) 1.-570

n 0,O0O1f4 32.7Q (34.854}
n ©.,000011^- 5S.83 (50.110) 4.37i

Contml 96.,.O0 (78.4^)

C»D (treatment vs control) ^m39^
C.D (between treatments) 7.635

Figures la parentheses are veliaes after aagu3.ar transfoiffiati©fi«

0.658
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statlsticailF iaslgnifie^t* fh® doses of O^^OOl and -

0«0001 p©r eeut also did mt sirnxf sigmlfic^Bt tiffereiices

between whila tte avarage -suf^liral periods ©f

th©se trsatmeats were 8igaS.St&mt%f l^ss thaJa tbat ©f tli©

lowest €i©se of 0«Q0001. eeiitj aad higher thsn tM tteee

higher doses of the inseetlcia©s#.

la this aspect ^-ss, the eoyrespofiiliig ias'es of

tile .two' ImsectiGides, ,dl€ not sigaifleamt irariations

in except at the 0«001 per eent in whl^li

w®s s©«u t3e- superior#-

4*7 Gm^vol of pests aaing ehitia sfBtteesls
lahtbitdra ana malatfeloa

4«7#1 BMiadl lesrf rollerg SYleata

file data aad resMts of etatis^feieal aiialFsis are

presented is fable 6 ApfSEdlx X*- fhe.aeaa ^ijiBber of

M.» 'AegQ.gata larvae-in-th@ tr^atmeat plots c©ntTOl plots

did mt sjfiow •slgi^-.fl'Gaat ifariations primp ts tr©atiieati»

'One day .af.ter spraying, -tli©-aisdJiiim r&lnctton to. popiilat^

•Ion wm otoserveci ia plots' treated with m^atliioa 0*1 per

mnt (1*53):# closely folloi^'sd bjr tPltlmMurm Q«04 per cesat

treated'plots i'h33) there isi^lrig no sigxiifidsat ^Hfeyencse-

between the two* fiie latter was tm. par wltli the thrm

Mgher doses of dlf lubenztiroaj the mean niaa.ber per plot

rangliig from 5® 66 to 5#66# '&itliibeB2\iroa 0#02 per Sent
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Wole.MQ*. 6

•freatoeBts

•Qmtitrol of the bhlndi leaf .raller, Sirleota demgiata ia field

lisiiig sMtin, s3mtiiLe£ls iaM.bit©rs and a standard Inseetlelde

(Malatiiioa)*

Prep-treatoeat
count

MeaB mis&er #f larra©' at differeat
. .p.e.rfeds.. after sprajisg: (days)

' X

1- • . 7 14 m m

UifluiJenzuTOa 0*01 ri 5»66
(2*570)

4*00
(2.. am)

1.*66 •
C1...550)

S.33
(1.745)

4*66
(2..27Q)

9».00-
^zmB}

w . • •0.»0-2.^ , - 9-33 '
• (3.16.1)

7..33
i2mBmy '

.." 1»0©
C1».3S2)

2.00
(1..683)

.. 4.66
(2«378)

%€m33)
i3M3}

.» . ..... ,,. •0.03^ . 7*33.'
(2.S78)

3.66'-•
C&:57©)

• • •• - • t,33^' •
Cl.,..4SS),

• • 3»m • •
(2*.#31)

25*6i
(4*881).

. 0-»04|S 7.00
(2..803>

3*6&
C2..15?) • •

1.00 '•
Ct*3S2)- •

3^.00
• • (1*989)

3.66
(2*08©)

frifluiBursa 0..O-4^. 6».33
C2..69S)

3.33
(2.068)

M3
(1-*13S)

0.00
Cl^OOO)

^ 1.*:33
Ci»sa)) i,k032}

M^atM'oa 0.1^% 5.60
(2.453)

1.33
C.1..520) •

0»66 4.00
(2.016)

11,00
C3.5a7) .

S.:33
(•2»^-S)

Control
(2.824)

^ 7.33^ •
(2...S85) iKm)

m,QQ
(4.533)-

It,6$
(4*250)

37-..0O
i3*9m)

C..0 li.,S . .0»..6d42 ©..T199 • . 0...8621 1...9-230 II...S

Figures- In parentheses are yaliifis after (3£+1}^ transfd-fSBti^ii*
H.S Hot Significant...
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vms Itast eff©0'fci've was ©a far tiith eoatr^li Seven days

after sprayisgstiie meaa ntimber la the trealaa^t pl©ts showed

a d^astle i^aduc.tlQn (rouging from 0#33 t© 1*66)* fhere was

m sigaificsat irariatl^a saongst th© treatmeats* • th©

meaatlne the oiaaa populatioa in eontfol pl^ts a- slgai-**

ficaiat' imreme (7*33 to 16.66). mHrn. the second week ,

after si3?aylng, the plots treated lAth trlflisauron v/ere

complBtely ,trm from the pest* Foj^ulatiosis in plots treated

%?ith d4flubeii2iar©a 0.01, 0*02 and'0.03 per oest C2.33» 2.00 ,

aad i-«33 respectively) were, on par md el^sely followed

trifimmOT 0#O4 per eeEt* .Malatiii-OB eh, ranked.high in

the .first •obsewsttoii.j ra^ed'last «©ag th^ treatments ia

the QbsemBtim takm at the 'md ©f the seeend we^. Fopijlat*^

ios -in the eQUtrol plots still remained- at a high, level

per flet)* At ,th©'jn4\©f the third %mm sxStQt spraying

there was a' gradia^ femid up o£ "th© pest, pop'ialatloii in all the

treated--plots, lowest poptJdati©ii' C1*33 per pl^t) was seen

ia plots treated with triflmmroB and the a.a:siiai«' vms ©fesewed

iia plots treated with -malattiloa 0.1. p-er ©e»t (11,00). Them

ims'-no redaetisn in the level of psptaati^a 4b ©ontrol plats*

In gmemlf the pepiilatioa- ^©wed a» increase during the fotirth

week is the treated as well'as''imtfeated plots asd the treat

ment .effect-was s@@a lost as revealed froia the lack ©f aigni^

Variations in the mem iiwb©F of larvae .observed ia

different plots* ' • '
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4»7* 2 • BMndl ^assld> Amrasca blmttula

fhe ^ata and results of' s^atlstieal. analysis

afe presented ia Tabl© 7 ani. AppeiidiK I# in this cass

the" pre-treatiaeat eo\»i^t of th© pest p©p\alatioii

is- the different ptots' did, Rot sli©w sigpitfieatit vari

ations# Jise aisaa aimber of jassidss: observed one day

after sprayiag^ la plsts treated' witM caelathion

0,1 psr esnt: WB.B -Sa'SS and 'it ¥as sigaifiomitly lov/er

than' tile aean'^'Siuabex', In' ©feer treataeats* In the

remaining' treated plotsi the populatioa did not vary

aigatftcantly (ise^-ttiM-ber-rangiag from l6#-66 to 20.00-),»

rnflubBmumn 0«04s" 0.02 0.01 per eent ""were also

seen on par eQntrol. In the ©bservatioa t^aa

•sevsB days aftei' spmyl^ag, malatbioa 0»1 pei* ©emt

stoowed tlie least pop^latien i7*33-p®r plot) and this

¥-as Glesely f©ll.owed "oy diflmbemuroa 0*02: pew cent

and 0..,01 per eeat, 'Msvlag populations of 14,00 and

14*53 respectively, fhe;-difference aaiong these treat-

-laents \mfe not atatlstieally significant# fiie raaalii-

ing treatfaenfe were ©si^ p&r %iitfe these 'tm doses of

diflubessuroa, mt they••were inferidr t© malathion.'.

The popi:0.atio«. iri the -coatFol vms significantly Mglaer

than my ©£ tiie treated plots. At MUb of fourteei^.

days after -spraying.# tfe© popylatioas ia the treated plots
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T&ble U&M 7

freateeats •

r

eoat-Pol of th® biilndi J'assi.d, AB:rasga bimtttala MgaMMla. in field
mslag cMtin synthesis laiisi a standard iaseeticide
iMalatMoa),

f .K

Pre-treatiieiat
eoant

Mean xsaaber.Qf J,assi4s at.different-
periods ^t©r spraying CfeFs)

1 . 7: •14 - •, m ..gs„.

.Biflmbettzuron -

30.00' . ia*,66.. ^
(4.267.)

14»33 , . -
(3*718)

• 16.,66
(4.044)

12i-O0'
• (3.041)

'iB^33
'C4.036)

1} 12*00
(4.674). ••

m*m: "
(4^460) •

l4.iQ ..
• (3^705) •

• mm
• -(4.168)

^•23^00^
'(4«.71S)

p Q*m%
• • (4,^4) '

• tSrf6S ^
(4.Q®) "•

^•33
(4.^4) •

- 17*66'
' i k*zM-

'15»66
13#a%)

-^.:33

H • ' • a?..33
(4.279)

18«€©
• •(4.152)

1t*G@
(4.340) •

16.66
(4«047)

' "15»-66
"(3#a93)

•12.Q0.
(3.414)

TrlfiiasureB 0.04^ 16,66 • '
(4.056)

;16.66
(4.077)

1f*.00- • -
(4^349)

m»m. -
• (4.4qi> (4«JSS)

\
C5*94S)

MalatMon ©♦1.^ •• • 12.66
;• (3*423) •

6.66.
(2.517)"

7*33
(2^631) •

17.00
•' (4.^118) .

' ^-.-©0
4-4.401)

1̂-1*33

Gontrol 24.33 ^
(4.767) ^.

25,00
^ (4.945),-^

• '3.33^
i%338y

, 24.^66 '
(5.3851

,m-*m
A%3m), ..CS»:104)

C.B • M»S- . •" 0..8S1 • 1.169 0.903 M.S /

Fi©jres la parentheses ore mem values, after transforuatles.-

H.S W0t Significant

0>
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vere sigHificaatly iQWer that ©f csntral bat there

v/as' ao sigaiiicaiifc smotxs, "feh® •treataea'ts# lia "fcfes

su&sequsfit '©bser^atioas the ©ffeet o£ trsatsenlss was s@ei^

lost slmee tlie populatioEs la vari©«is pl©ts not shQW

slgalfleast ¥arlatio«s#

4,7,3 BMndi apHldp AoMa mssmM.* •
uilMiiii.i.iniBimiii'iwi.iiiiiii.Miiiii.ii inwimriii i"af«W''iri'rnnrTir-T'''•''"'"''•-•i'' ^ '•

t&e data mA results of statls-fcleal aaalysis ar©

preseated in fabl® S smd AppmiiJs I* fha mean nmber of

afJftids rsedrdeci in varlows flots prior to spraying and at.

.. weekly Interi/ala after Mpto the iafenty-eighth day

reveal©d- tUmt the sfiithesi^ iuMbltors did not cause

appreciable re4isctloil ,p©piilatiosis os blti-iadi. !Ch,ough

there was -m initial af tlie .populatiQs in plots

treated witfe Malathion as observed sb the first an€ sweiith

days a.fter sprayiagt' tii@ effect vm &Bm lost is s«s3sequefit

observetions* !Kie siata aid mt glgiii^ieantlF In any ®f

the obS0firatloas«

4.7#4 Bklmdi fmit and sh©ot borer, .Bar!as 'sp# aat Melanagroay^ta

£^lMiS* ' • •

fhe data and .results of ^stat.lstieal aaalF^is 'are.

preseii1i.t4 in fables 9 aM 10' md Appm&ix-t* $he .incideaee

of fruit oarer in vsttous plots did -aot 'stew ^ipiiflcaat

irartatioiis prior to treatment .and two days after spraying#

flliie days aft©.r spraying the pepulatioa itt Tafious plots



X-;

•fsbla- Mo*8

-ft; >-

'Control of 'the bhlndi apMd, A^fais. '.go.a3VDii In fieM using
cMtin synthasi:s -islaibltp.rs .and a standard iaseotlcid©

(MalatMon) «> ..."

^reati»©iits Fra-trea'teieat
count

©f apMds obs©av-=>a si-
•• , periods after (mys)

- • -1 .. :7 , .14 ,-. . .m. m-..

0.»01^ ^ , 3^66
;C3*402)

- "§•,©© •

1MVi I'llW Wl •• "(t'liiBi •* Oi-i liililjw;w»

m»0Q .
C3.445) '

2t.€Q -

(4.599)
3% 33.

i5*m2)
",36»S6
C'6«098) •

IS
• ^,18.33

i3.303>
. •'
(3.703)

w'*6$ ••
C3»151)

ia.:€6 .
(4.232)

f4^33
(7.290)

as..:33^^
iS*325)

B ^.33 .
t5*19S) , •C4»7S2>

1f*6S
(.3^S54),

23.00
(4*i6i)

- •

C7*741)
, m,m

- (5.4^.)^
•44^66, • •

•(€»7S5>

-ft. O • • •
CJ»314}

•••-11*00 ^
, C3.263)

• f5.W •
C3.6f$)

" 27.i6 '
Ci.212)

•-^,.^66 "
(?.-@ri)

frlflmuroa. ^ 0,O4^g .34...©0 •
'• C%-9m)

24.33
(4.533)

. t.2..§S

{3*m)
,23.33

(4.668)"
75»G6

(f.30^)
. 31-33

(5.675)

Halathioa • 15.33
C3.79B)

8^-33
(2. 877}

7*00
(2*622)

16.00- .
<3.:S33)

. m*.m
(€*40^)

37.33
(6.153)

featrol ' 27^6.6
C5-.a34)

.37«00
•(5.857)

.^.6,6.
(5.433)

33^33
(5.653)

90-. 33
Cf«A28)

' •
(7*1S4)

C.B , B;S' M.S M.S l.S n»B

Figures in parentiieses are mem values after (x4-i)^ tFansfomatiom*
M..S -lot Signifieaiat*-



fable Mo# 9

freatmmts

Gontrol of the bMndi fruit borer, .Earias sp* in ^uslng

cMtia synthesis laM&itors oRd a sfaiiciard ins^etiei^#-

•ClalatMoia),..

' K-,

Pre-trea-feaent
•Heaia |»ereeatages o£ fralt terer ia^tenee ©bsewe#

peflofis after sprayiag (tafs)

2 9 IS. ,23 2f •3i

MflttbeiiEiiros • :0#01S§ %§h
C17.:78)

4.17
(lt.:89)

2.75
(t.2®)

5.35
C13..34>

3.51
C13.2^) Cia.:S3)

• 4.03 ••
Hum}"

« ©♦0211 9.83
C1S.42)

6.51
Cl4..^>

2^76
•C7»i3)

$»a5
(1:4.^)

6.J0
Ci3.9a)

^ 7*fS .
Cf4».S4) •

4».47 •
Cl2#.3f) "

' 1$ QM% 6*.55
Ct4«3S)

k.W
Cf.45) C12.8Q) (lf*2f)

4.98
(12..12)

4»-91'
C7.76)

^ 9.57^
(17.44)

Q»Qk% i,.30 •
inM) '

7.26
(15.60)

0.00

(©♦00)
4.51'

(12»28)
4.11

(12.,09)
2.35

(11•fS)
S»f2 jb.

Cl4,43)^

Triflimuroa Q^omi 9..63
ClS.01)

2.Bt

(9.35)
3.23

(10.14)
1.91

(6.55)
1.70

(7*33)
, 0.S3

(3.52) •(10,94)

MalatMion o.^i% 2*47
(7.63)

2»3a
(5.11)

3.26
(13.34)

4»04
•(11.47)

8.84
(17.01)

7*31
C16»42)

7.37
(13*17)

Coatrai 10.13
(18.00)

6.35
(13.91)

6.68,
(14,19)

16.45
(23-#70)

11.64
(I9.i8) •C1S*S8)

16*42
(^3*71)

G.® H.S l.S 7.150 5.408 M..S ».,S .1..S •

Figures in parentbeses are mean valses- after mgular trm^omrntlon*

.I.S lot Significant#



k'

TbqIq 'Soi to Gontml of tli© Miiadi stea boref:,. Mslana^gQeilga fieM
ttsing eliitia syntliesis iahiMtoi^s and a st^dsrd iasacticide
CWalatM©a). -

Pre-treatmmt
Mean perceatagas' o£- st® iKsray^ lasidene©

treatments-

• •^•-•-7 • •14 •- • •••••• -at ar-

BiflMbemuroa 0»01%- ,' 0#09.'
Co.oo^^

• • a*77- 2.77
Cf*47)

•Q*0§
(0*00)

ft • '• 0«G0-
: Co^oo) (©••©0)

t*n-
• CS.47)

m? 0*©0

Co*0o)

ff O.O0-
Co»«))

©..Q©
(©♦00) (1S*23)

im
i%m) -

^•77

5. 55 O
C8.11I

m Q..@4fS ; 0.00.
'(0-.Q0)

#.00
C0.»o©}

S.33-.
(10*00)

2»77
(5?47)

•
o%d0-

•{0-»00)
Q.OO

(0^,00)
• .o.,oo-
Cq.oo).

2^77
(§*47) (5.471

MalatMofi • 0*1fi ' o,»oo •

(e.OQ)
G,00

(o:.-oo) CO,GO)
2*77

(5*47)
2.77^

{%m

CQHtrol 0»©0\
(OeDO)'

0.00
• -(o-.oo)

8.-33^
(13.59) •

lS*6i.,
(19^®)" ;

11*11
ClS*t3)

C.B H.S

Figures ia parentheses are mean v-alues after

H«.S , Mot Significant.

1%S . .. S-S ,

'Sagiil'ar transfofaation*.
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'shovjed sigiBific©nt Tartaliions#- Mo fmit berer laeide|ie.e

,¥@s #ee©Tded ia plots treated with cJifluiseuguroa 0:«O4 per

eent* ••there was a lower ijiGldene© ©f damaged

fftiiti ia plots- treated is?lth tlie rasainisg. doses of «liflu*

ben2Qfoii,. trifliBQuro'ja sM- iialatMoiaj compared t©

eontfol# tlie va-rlatio^s tf@r© .net statistically sigaifi-

eaat*. ThQ' 4a*fca eollecteei sixteen days after spraying

shov/ed "fels-at trlfliaursa •0*94 per was the best for tis©

control of tke pest^ tfe© p^reantage ©f damaged .f raits

Being 1*91 orxly* &is was elos«ay- followed by fflalathioiii

aM tbe latter was m pa-r with the rBmoinimg treatiaents*

file data collected %ii tli# sttfeseguent ©^sfirfatioss did not

sliow slgnifi©amt varlati-oiis# The Inelsisae# ,@f sltoot borer

%tfas lass 1» the treated plots wiiett conpared t© eeatrol is

tlie Vat±-mB obserratidns reeo^rdsd-tliouili tlie did mt

show statistically signlfieaiit" v.arlatioas* '

^•7*f 2Ma*

• •file mean yield obiaiaeci froia tha plat^s smb^eeted.

t-9 ths 'vai'ious. treatments qw prssented la fable 11

mid. tbe details of statistiosl •aiislysis-are presented in

•Ippeadix Im fiie'-higiiest yl^eld was recorfiecl in plots

treated- viith trifluuuron 0..04 per cent, aad tMs was sloselir

-fallowed by yield in i>lots traatesi wltto diSlnber^umm

•0.04 per ceube tMe ylsl.ds iming §#90 end 6^49 kg p@r ftlot
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fable Sfo# ,11 Effeot of eliltia .^utiaesis i^WM'tol's aacl

malatMoa m the yieia of

freatffients . . Mean Field {kg/plot)

Difliifeen2ur©n O«01?£

' •• Q*om 3*m
m 0^03%

« O.#04^ • ^#,49

'Tt±flmmron 0»©4# ' " ' 6,fo

Malatfeion 0»1?l •. • $#59

3# 19

/'
I

• ; ; • 1.00Q

respeetiireljr* I'he yield, in the latter tr©ate©nt was on oar

with "thos® obtained from th© Foa^niBg 'tfsatBieiits except

Aitlnhmzumn 0»01 per ceatj. .but tkere was m signifioaat

Variation in jield obtained fr^ plots treated with the

three M^er' doses of difliabeaswroa* The control, with a

mean yield of 3*19 kg per pl©tj, was sigiiifiGantly' inferior •

to the different treateienta* _ • •

4,a Co&tTQl ©f pests of brin^'al mlmg ohitin ..syntlie^is inhibitors

4»S»1 Brinjal spotted beetlSj Bpllactiaa ^igiiitioetopaa^tata,

Tlie data and i?esul.ts of statisticsal aaaljsis are

presented in fable 12 md Appendix I* The pr^treatmeiit



•r

fable lOo 12 ef tli© briiijal spot ted"beetl©,, Spilactea vigintloctootmetate
ifi field using GMtin synthesis"iaMbitors aBd_ a st^ciard insecticife
CMaLatMon) •

freataents-
Pre-treataeat,

COlMt

Mem HOTber -df lawae obser^ret at Mffereat
periods after sprayiag (dafsl

1. • 7 14 2t 3 35-

BMlmbemtimm Q*m% 25*00
(4.947)

• 22.33
C4«57S)

^ 4.33^ Q»S6
it^Zhk)

3.Q0-
(1.*-954)

1S»33
(4*325)

12»0O
(3.445)

•tt i.«02SS 15«.66
(3.B23)

9*66
;• C3.23S)

' 3.00
Cl*SBl)

9.4$
(1-.244)

2.35
(f.7f4}

16.,66-.
C4.i6l)

1©.66
(3,151)

Q-*Q3% 11.^
C3.445)

9.»,00
; .(2.f73)

'• k*m:
C2*154)

%m
(U3B2)-

2*m
(1.910)

. 14.0O-
C3*Q66>

1f.»66
C3»954)

"« 0»0#S 19..33 •
. (4,25S) ,

12,33
C3^^ae)

. 1>iS UQO
, ,Cl...3S2)

2.33
Ct.74?,)„.

17»-66
|,4*..31G.>

15.00
<3.676) 2

i3»m}
triflmira-roa o*-om 19..66

(4.34t)'
1'S»66

•i4»39S)
0*33^

(1.138)
0.00

(1«000)
^ 7*m^
(2*903)

17.33
(4.. 256)

0»,1^ • 10.66
(3.315)

• 1.33
(1.471)

•4»6S-
i2*35h)-

5.33
-(2.339)-

13.66
(3.,.§S4)

14»€6
•(3*951)

nm-
iz,62r)

Control 30*66
i3*3k9)

36.66
(6«132)

58*13
(7:#6f5)

S5«08
C5.,097)

32.©Q
(%723}

24..33
C5»031)

2%-§S
C5*421)

C.D l.S 2»15f 1»S34 0.ai5 1.133-

Figures in parantfieses are raises after traasfQ-CTation.
B»S Hot SignilicaBt.,

/f
i'
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count of the beetles la the plolis did not shew slgnifiea^it

variations#- file effect 4f ti-eatemt -was obirloiis one day> •

after sprafing aad maitiERia reduotioa of poptalatlou was

o&seweci in plots treated- witfe malathloa 0»1 t@r ceat*

This was followed by diflubeaairoa 0#03» 0»Q4 aM 0»02 per

cent coacentrations# _The differences mong the foptilations

in these treataents were iiot statistically sigiiificant.

• Tritlmumn 0*02 pfer e©at mA dlfliabeaatiroa. 0«O1 per ceat

were fouM ©a par with eostfol.t the population levels being

18.66*. 22^33 aM 36.66 respectively, fh^ popiilatloas observed

at ssvea 4@ys after' sprayizig siaowsd highly-significant differ

ence iaetwees the control and treateieats# laeaa nisaber of

beetles ramged fwin 0.33 in ^lots treated ^ith tflfliiffi«ron

0.02 per eest to 4.66 in plots treated witli malathion 0. t per

cmt, while the aieaa nimber In mntml plots was as high ,as

58.33. -At fomrteen days after spraying also the population

of the beetles in treated plots raaained low* the ohitin

V- synthesis iahlbitors w©re found sigaiflcaiitly superior to

•aalattiioii, there beiMg ao sipiifica»t irariation the

•doses of th© two chitis synthesis iiAiMtors*.. JIalathioa was

. significantly inferior to tha reaiaihiBg treataiieats bat was

seen far superior to coatt^l. At twenty«oiiiS 4aFs .after

sprayiagg diflubenEuroJi 0.04 per oent was- iomd to be the

best,, and it was followed by the r^iaiJiing dases of th© sase

insectieide* SriflumuTOn aM malathioa were oa par and

\
\



\
V

55

iMferior to dlflufeemuron 0«02 a»d'0«04 per eent# Ml

the treatiaeats were sigElfieaotly superior' to- coJitrol#

Ttes data cild not show sigaifieaat variati©a ill tke fourtli

aM fifth weeks f.ollowing spraying*

•4.8»2 ' Brin^&X ^assid.# 'Aarasca biaaittiala- biauttula*

Th& data and results of statistleal aftalysis

presented lia fable 15 aail Appeadi^ I* fli# pbsexvattoas

raasi© ©a© day •after Bpmying varied sigaifieantly. fhe
;

l^ast Jassid. population Co#33 per plot) was fomd iii plots

treate<a with aialathioaj. -it-was' aigaifieaa'ta.y superior

to ^1 otter tre-sfeieiitBf The population in Riots treated

with trifliMmroia 0»02 per e@E.t als© wag" less than
f *

that of o©atrol* fhe r«aiaing ^trea-te^iitsj'fe^iag popiO-a-
\ • '

tioms TsMgiug from 1i«66 to 14«66.| were ©a par witli oontt^l

had a popiaiation of 22»66:# In the ©bsewatioiss mad©

at seven and fonrfeeen days after sprayimgs di.flii'beii2uron

0»03 per recordiag popMlatioas of 17«66- -arid 16,33

respaetlv-ely, were m par- coatrols Moh Hsd populat-

ions Qt 25*33 and S).6€ respeetlv^y* flae ^aiming doses-

of difliii^enzufoii as well as triflmuroa and aalatMoa w^m

on p-ar and superior to eontrol# - fhe data eulleeted at

•t¥eiity-*.oae, t¥entj-*eight and tljirty*five dafs after spraying

di-d aot sUmir ai^ificant variatloiis,

- Brlnjal apMd.« Ashia gQsavaii,

data aiid results of statistical aaal^ais are

pr©seated la fable 14 and Appendix 2« flie ©hitia synthesis .
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faale

freataeats'

"l

y

Control ©f the bs^iijal apMdj, Aaiiis gossroii iia field mslsg

chit.lwL s^Titlnesis iaMbitors aficl a staMard iisseetlcide

•(MalatMoia). .

Pre-tr©atiiemt
mwit

He.aB" rms&er' of' apMds' 'obge^ei; at' diff#reBt
periods after spraying (days)

1 • 14 • 21 • ' a@ ' • ••• 3^ •

Mflwibesziiroa 0.01^ '55*09 84.G0 63«66 ^.33 55.00 /7 33 40«,24
,.(7•039) C9.122) C7»72S) C7.625)^ (7.479) •• (3.311) Cf.^322}'

w 0^.-©2r8 h3.m :ao*oo 35^00 ' 100.o6§-- ' 68.66 •21.-00 33* 2Q
, C6..431) (S»96@") C5t865)' (10.077) • (,8.-^4) (4»763) Ci.764>

H Qo.Q3% '55.33 m*m : 53^m 76«:66 69.«£2 22^00 • 32.33
, •(6*950) (10*334) C6.4$4) (S,»-73f) C8«1W) (4.788) i%mB)

13 Q.M% 44.35 117*09 65.33 • 1:01.66 • 2^166 S4.:60
C10,S52) C7.^9) (9.647) (8.a65) C4^7l3) C^j.183)

frlflmaros O.Q2% - S6.66 86.00 •• '54..53 • 47.00 23.66
•C9.006) (9.Sj?9) C9..^8) (7.29§) (6.858) (4.:954) CS711)

•MalatMoa 0»1^ 59.66 7*66 5.^ • 33.i6 ' i7.'to 24;.33 m*m
(7.461) . (2.6^) • (2.000) C5.757) C7.8Sa> C%99f) (5.8Sf)

eoatr©! 44,0€) 47.00 125.66- 130.33, •

46.5S
'

<6.652) Cl1.i688) <6.».S25) (11.23?) (11.44S). • (5.282) (6*822)
•-1' • . ' • • •.

•• 0»D 21. S - 3^945 . M.S- • ' 1.S • H.S • •• • '• -is •-

CXI
•vj

Figures in parsntheses are

1»S Mot Sigaificmt.

•yalues after (x-s-1)'® t.raa^©»atio33u.:
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inhibitors did not show aw slgaifleaat m^ction in the

popijlatioa ©f apMds m brin^ei* MalatMOB 0.1 per cent

cQn-kmll&d the pest slgnifioaatlj for tfee first week and.

subsequently the -population in those pl&ts also increased

aad Qme on par with that ©f the control plGts*. "

4»S»4 Brirajal ffmit .and shoo.t borer* Leuoiaodes orbanalis "and

Euaophera seartioella.#

ThB data and" resial'ts of statistical analysis •are

presented lii fables 15 aiit 16" aad Appendix 2^ The effeet

q£ treatment was obvious frsm" the pereoatage of infested

frui.ts eolleeted. 'between' 16 and 23 days after sprayi»g*

Here,, diflubaisEuroa 0.01 per eeat was least effeetiw and '

OB par witfi control. the oth^r trea-feaents were ©n par and

superior^ to control# ' the percentage of iiafested. fruits

collected between tweaty-three and tfairty^one' days after

spraying Mas least ia plots tr.eate'd -sidtli aiflttbensupon

0,04 per oent and it was -signifieeoatly superior to all

tlie other treatseats, flii's treatment ims followed toy

diflubenzuroii 0i03 and OsOl per cent arat triflmuron 0.02

per Gentg there being no slguificaiit differeace .among the

treatffl©jats» MfltibenBuron 0».02 per cent was on par with

ffialatiiion and the latter was m. par wittj costral* la the

iserc^jitage of incidence observed between thirty-one and

thirty-eight days after spraylisg also th^ least iixcidence

of iBfested fruits in?as'seea in plots treated with



fable 15

freats-eats

Contr©! ©f th® brin^lal LeuclnQdeg &yboHali,s in
field usiBg oMtia syntfessis imMbitors aad a staMai^

iiisectlclde CK.alatM9B)*

Meaa pereeatages of fmit ©orer iacideaee #'as©W'e# at
different periods- sfter graying

9 16 23 31 3S 47

BifliiberiZOTOii 0»®1^ 39*32.
i3B*93)

n*7z
(23.11)

tf*49
(a»25)

4.33
(12..00)

2.75
i9.m (13.34)

m 0.02fi 33.33 13.34
(21*00)

^ •
(1.6*B£)

4..%
(12.3f)

B*76
(7.63) Cl4*:0f)

n S.#03^ 34.44
(55.54) -

11.»3i
(13.S2)

7*m
in*m)

2*07
Ca.i3)

5...24
(12.»S@)

6:..16
(14..27)

» . 41.66
(39.76) ,

5.53
(8».22)

5.S6
(11.gs)

0.77
(2.71)

.§;*9©'
(3*32)

2«;67
C9«.2S)

0*0.2% 27.77
(26.63)

9,44
C14„33)

3»m
(13#is)'

3^91
(11^37)

1,.11 4.32
(11.76)

Halathloa 38.88
C38.»37)

29.67
(32,54)

^ 4*92^
(12.80) .

f.as
(14,18)

6.3f
(14.95)

4.85^
(12.42)

Control 36.11^
(56»68) (36.77)

1:4^S3^
(22.76)

9-.19,
•(17.78)

l4»^'
(23*9f)

€.1 • M.S H:.S 5.539 4.051 €.,783 6*845

Figmres'in parentheses are values aft.er angular tra2tef#imation,

^,S Sot Signifieaat.
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fs'tole I0.3. 16

freatments'

fontsrol of the brin^al stem bofsrT^ E'azoghera. oQTtfeell» £.?»

field ttsing chitin synthesis inriiisitors aM a staBdajpt

inseetici de (Malathion) *

Mean percsatagss of steis' borer iaciSsaGe ©bsewed
at differeat periods-after sprariag (dajs)

m 3§

' Dif2.a|)en2ur®a o*m%. 0.00
CO.O0)

27..77
{a6»$a)

mm
. ' . •

15- 0«,§.3 •• .5.53^
Cs.ti)

, ii..i6
Cii..0o)

,33*35
. (35.0$)

0*03% 11.11
•• ,(11.68)

22.22
{si.ii)

l6.-6i
('19.®^)

- • ,ff 0.0415 I'l^lO
(16.25)

3*33 •
(8.11) .

33^33
(34*..^)

Jrifltimuron

Malathion

0^02^

• 0.1^

16.66
(19.80)
11.1G

(16.25)

11^10
(16.23)

5.53'
Cs.1.1)

16»§6
(19.80)
2S.22

(23*11)
C?bntrol

m ••III ti"iiii II '1Tm nr iin TOT w am •• amiim-

' 16.66
(19.89)

li.iQ
(16.23)

44.4% .
(47.5S)

C.© H. S " K.S K.S
•• Figures in 'parentheses are values after angular transfemiatiGii.

• K.S Mot Significant.

O
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<3ifiuben2uroii O^Qh per ceat* But this treatment was

also ©a'par with trifliMuron 0»02 pef' cent aM diflu« ^

bB-muTQU 0*02 and 0#01 per -eent* mUnbemumn 0^03 per

eeat and p^athloii 0^1 per ©eat ifere f ouad OB. par 1?A'&

control* Pereentags of i.fifest©d fruits ©ollectad between

thlrby-eigiit and forty-s^evea days after .spraying was also

sJLgiiifiogntly lowei* in treated plots "tliaa in control

plots, tliere being a© slgatfioaat variation ^ong the

different treatmemts:# tb.© data .rslatiiig ts. the incideiiee

of I?3?i23jal ^ioot borer ciid aot shoit significant variations^

4#8.5- field

tfct© i^ield ©btaisaed fthe varioua plots asd the

resiilts of statistical analysis are'presented-ia fable 17

aii<l IppeadiK J# • '

fable Ho# 17 infect of chitiu. 'syiathesis iuMbitors and

p@lstMoa oa the yield of bilnjal#

freatmsnts Hean yield (kg/plot)
«B **<8*1 ^»<ee «#ewe*tifihe^ew'Mreay<60*1 e»

Diflubem-uron ©>01^. • 6,33

St 0.0214 6.10

« 0.03^ 6»J0

$f 0*04% • 6.^10.

TrifiiiauFOn 0.02^ .§.9^

Malathloa ,0*1^ 4»0®

Goaty©!
4Bi»a«t^wii<a»'45»<wiiwiii»aBiii>i •liW mi

« 1©
i"

!

1

e.D 1*0§ • -
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the yield obtained from plots treated iiflubamuroB

0*04, 0»01| 0.03# 0.02 cent aM triflmiur©a 0*02 per

"cent were 6#33t 6«30» 6*10 aii€ 5»95 kg per plot

respectivelyci fhe-differ^nee mms these treatments were

mot statistically significant, fhe aalatMon treatment

whicli gave a mean yield of 4#06 kg per- plot was found on

• • par with control tfbioh gave an yield of 3*01 kg per plot.

4.9 Control of pests of aaaraiithua using Stettin s3ra.thesis

inhi.Mtors

4*9r1 Amaranthus leaf webber#. Psara bassalis.'

flae data and results ^ statistical analysis

relating to this .are presented in Table 1S and Appendix X.

file pre-treatitt'ent eoimt of-the pest in various plots did

not ¥ary signifieantly. All the treatments, esceept

d.iflul3@n2iiron 0*01 per eent bp3i^lit about a drastie redu

ction in the pest population as' obserfeci one day after

spraying, the population ranging from 5»6S to 8# 33 per

plot# Biflubemuron 0«01 per cent, iiith §. m&m population'

of 10#66 per plot^-^was'on par with eontrol wMoh had a

population of 18.53 per "plot. The poptilatioii observ'ed ssven

days after spraying stowed that all' treatments including •

difliibei^uron 0«01 per cent, were significantly superior

t© the control j thoiigli th^ fomer was signifieantly

' • inferior to trifliMnuTOB ©..04 per cent and diflubeazuron

0»,05 per cent t-fkieh oompletoly oontrolled tiie .pest.



fabl© M©:» 18

•freataeiits

•

Qgntrol of the asiaraatiius leef w©bl3ert Psara .basalis ia field

usittg chitia synthesis iiikibiters as«i a standard Inseeticide

(Malathioa), ' ' , ' '

Pre-treatmeat
©oiint

M©as auaber ot larvae ©bsewet at iiff©rent
periods after sprajiag, C^^sFs)

A,,

1 7 14 ^ •

DifltabesEuiasB 12.,0O • 10.66 a.o0- . 1-».6.6. . i*G0
• C3»592) •(5.410) Cl*715)

« 'Mmi 12.33 • 8.33" •0*33 ^ 0.66 - t»m •
i3.mn '(3...0^) " Cl.»13S) (1#.244) (1...715)

ij • - ••
0:*Q31i it^m . .' 5..Q0 O-.OO' Q^m' g*SS"

(3.410) C2.-¥iO) (1.00©) • (1*24^^) • (1,883)
e 'Q»m% ©•€6 ; #..33 ; , 0.66• 0.00 2^66

C3*-154) (2.49©) (i».a44,| (1.000) (1*883)

-Q:»Qk% €•33 • 3#66; 0...00" • ©»35 tiiS
C2»6S1> •(•2.021) (1,.O0Q) (t»t,3i) (l.SSil

MalatM.©a '0«1% 10.00 • 4.00 • 1.66- 7^m • 2..66
(3.307) •(2. .228) ,(1.609) (2»7II1) (I.f00|

Control 18..53 15.66 3*m
(4.267) (4.3^) (4.040) C4^fSD.) i%$m}

-S.S ' 1.3490 •• .0.6809 Q.S3Sf, MmB

Figures in parentheses •are iraliies after (x+i)® traiasfQiiamtioat.
• Mot SigBifleant*

CTS
Cs>
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At fourteen days -after -spr^log, tiie poptalatioa in

plots treated with malathion and tile mtraatad plots

iaereasM signifieantly wfeil© in other t^reataeists it

remaiaed without •significant chmge, Tli^j eMtia synthesis

inhibitors were significantij superior to control while

tliey were on par mong thm The effect of treat

ment were lost at twenty«oiie days after sprayi.ng as

revealed from the aoii significant variation in the data

colleetedi

4,9#2 field

fhe yield obtained from^'Various treataieats' aM

coutx^l are presented ia. Tabl© 19 and the results of

statistic^ •analysis are,presented ia Appendix I0.

fable Mo 19 Eff©et of chitin synthesis iaiii'sitsrs md

laalathion on the yield of Marsnthas*

l^rea'tmeats

BifliibeKEuron 0#O1^

« 0»O2M

0*05%

0.04%

Triflyiauren 0.04^

Malathion 0#1^

eontrol , •

C»1D

Mean yield (kg/plot)

2.18

2*12

2.06

2.23

2^24

i,32

1*22

«»<«>*«

0,57
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The maxim'UEi yield was o&taiaed la plots treated with

%rltlwmim 0t04 per e@»t C2».24 kg per plot) and it

was closely^followed-by plots -treated with diflubensuron

0®04., 0,01» 0,02 and 0.-03 per eent2.23s,, 2»18, 2,12 and

2,06 kg per plot respectively)» tiiere being no significant

differences mong theae treatments, Malathlon treated

plots Cl#32 kg-per .plot) were on par-v/itii coatTOl plots

which yielded 1«22 kg per plot,

4.10 Persistent toxiclty of cMtiat synthesis Inhibitors and

malatMon applied ©a bhliidi to the fourth instar lanrae

of Sylegta dero^ata

fhe data are presented In fable ^ and Fig* 13.

fhe toxl.clty of trifluiawron and the lower dosea of

difl«t3enEuroa persisted iipto twenty-ilglit d^s, while

that 'of the -klghei' •do sea •of diflubenstii^on -and. sialathion

.persisted tapto twenty-one ^d fourteen days .respeeti'rely*

fhe persistent toxieity of the.iiisecticide.ts S, deroaata

wa-3 .found to be massimuia for triflmuron whlfeh hsA a

PT iiidex of 955^5, This was "followed by cEflubemuron

0.04g 0»d3f 0t02'aad 0,01 per eent, the Pf Indices being

932,4, 791 »79 655e1 and 581*7 respeotiv^iy," Halathion

had the lowest Pf index (303,1)#

4.11 Persistent, toscicity, of oMtin synthesis lahibitors and.

Bialathion applied on brin^al to the .fourth instar larvae

of 'Epilaohna vigintloctopuactata

fhe data are presented in. Table 21 ?^d. Fig, 13,

frifliiauron 0.02 per Cisnt and diflubenzuron 0,04 per cent



•fstole Mo» 20 Persistent toxleit]r of |wo eMt.ia• spithesis- lisliibitors sad

ffialatliioa appiieci oa bhiBfii to t&e larvae o£ Sylepta,-

Per eenfso'ftallty ©f, larvae exposed
at dlffereat latef^als after sprayiBg'

(dars)

•

Ff'

7 t4 • •• 21 • 35

©iflisbeiiguroB 46»6 26#6 €♦# 3-*3 'o..t ' ',28 a)..?" 5if*.T

it 0*Qm • 45.3 ^i0 • 10*:.0 10:»,0 • . 0#©- • 28^ 23.j' • iff»1

« •0*.©3i %#5 mwB 0.© ' "0.0 • /at 37.? 7̂91-*?

n .0.04^ , 53*3 56.6 23.S • 0,.© ' 0.-Q , 21 . 44»4 932,4

Trlflmmmn - •46«-6 f3^.f 2Sw-S . W»0 ' •©.,§ m 3-4»1 "sm-s

MalatMoa #•1^. .• 1:3.3 •' O».0- •' 0.© • 14 21*6

F • 'Ferisd after treatsieat, ia days.

T Merage. residuail toxicity#

Pf Index ol• persistent • tdscielty.-

03
OJ
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V

Fepsistent .'taxicity 'of tw© 'oMMa syathe.sis iiihibiters aad

^.alatMoa applied "ob brin^al to the larvae of
Sailactma vi giatie©topimQtatae

Per cent isortslity -of larvae .exposed at
different iater^.als ^ier ^i^iag (days) f PT

freatesnts

7 • 1;4 • • '21 ;; • 33

MflutoeasuroB' 0.01?! , 43.3 26#S -

•= •

2#i Q*Q ' 0.-@ 21 24.4 S12.4

» 0*.02SS 46,..6 ^ 33.3 • •©.0 • o.d 2r 604^8

11 d.03fS "5O»0 53.5 - 6^.6 • M 0.0 at ^.9 &M»9

B • 0,04% 53«3 3§»€. " lt»o • • 3.1 0*0/ 2S. 25.S

' 40. 0 43«-.3 §»6 3*3-" ' 0.9
i

as 23.3 #2.4

MalatMoa •
26.S , 5.3 #*9!- QsQ 0.0 • • 14 " 14.8 20?. 2

F;- Pa^Oii aftsr treatm^at tn days»

5P. Average xresidual to^ei"^.

Ff IttcieiE, of persisteat .toxieity*

05
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remained, t^xic tci the insect uptsi tweiity«eigh.t dayst while

the reiaaiaiag dose of i.iflmbeiisaron persisted upta tweaty-

one days aad malathisR uptQi- faurteea days. The .persistent

t0.3cicity l5asei sia PT iaiiees-was found, to he highest for

difluteea^rsa 0«04 per eeat m& this was- f0l.l0¥ed in the

desceadlag tjrdsr by triflumurssnj difluteeazjar©n. 0.03 per

cent, diflutoeaziaron 0#0S per seat, iifluheasuTDn 0,01 per

cent aad laalathion, the PT iadiees beiag 722«4» 652.4,

627»9# 604,8, 512,4 aad 20?#2 respeetiirelyt'

4.12 Perststsnt t©xieity ehitia-syathesis itthiteitors and

malathlia ^pliad on saaraiathias tO' th® f§iK*th instar larvae

The data are presented in Table 22 aad Fig, 1J, The

toxicity chitin thesis lnhlbitars p.erslsted upta

tweaty-'Qae days, while that af malathioa remained mlj for

fDurteen days. Based m. PT indioes the persistent- toxieity

of the variolas treatments eould fee ranked in the fsll^wiag

desceiailag orders triflumuraa 0,04 per ceat (FT index 6o6,1),

diflubea^rsn 0,04 per eeat (SSQ#^), diflufeeiizaran 0,03 per

eeat (536# 1) ? difliibenzuraa 0,02 per eeat (373»0)» diflubetizuroa

0,01 'per eent (348.,6) and .aalatliiafi 0,1 per ©eat (280.0),

tJalili© the Juvenile 4k@rmoae mal©®Ae.s whieh killed

only later inatarsj ehitin synthesis iahiMtors effectively

killed all larVal iastars as'shown by the d©.s@-effect

relationship. .Iven if'lawae were not billed? these •



I • V-

.fable te#- 22 Persistent toxieity of Ghitlii syatbesis inhiSJttdrs .asd:

laalattiion applie^i oa affiaranttes to tlie larva© of

Treats^ts
sf

' Fer ©ent aortaltty of lawa© exposed at
diff&reiit iatswals aft^r'spraylag' (days)

• 7 14 • 21 28

MiXuhsmm^n . , 26.i . i^»S • . • i*S . O«;0 ai^ 1-6. i , 3^46^
» . -^^.0 , • 13.1 , 10*^ _'0*O' 2$ 17*7 5f5*i „

, 43-*3' . .^-0 , f3*3 , 0»O z% f 36«1

If , 0*o4fS . , ,. 2^«.5 0,.C) ., 21- S6*6 •fsa4;

•• 0:»©4%- • , 50.0 . 23.3 .. 13.3 , 0#O 21" StS- 6J69I

Malat&ioa • 0#1?« - 3&..0- 10.0 - O»0 . 0*0 •14 mQwQ:

F Fsriod after treatiaeat ta dajs.-^

T Average- resliiiisl toxioity*

Ff Imd©x of persistent 't©zieity»

Oi



Persistent toxioity 9f
inbtbit^fs and malathion appli©<s an BMnai
•to Siriei3ta dgro^aM.

Persistent toxicity of
iuMfeitsrs and m^atiiiQa applied m Briaial
ta Eailaetea v ip;iKi|tiQ;Ctoj3imQta1ta

Piardistent •toxioity Qt ebitisi synthesis
"iuliibitors md maXathion applied ©a Maraathus
to

/
f
I

A-.,

/
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chemicals w©re 'seeri to disrapt the later life- stages a«i

even affeot feeuadity of aiults and hateliafeility- af eggs

laid by tfeem. , Besides tliis, their rauierate persistenee*

©gupled with the fact that they are less t9xie to adn-

target oi'sanisms •seems to Indicate that ©liitin •synthesis

in'hlMteirs are preferab3.e t0 mast Gsnveatloaal insecticides

i.a use t©iay»
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5» DISCUSSIQM

fhe i©s©*effect felati©aslii_p oi the ©bitia synthesis

inhibitors aad test Insects was assessed in texma of

average surrlval periods aad spe©d intiiees as the treated

Isxvae tssuallj died fmm the Siirci day after treatment

onwarsiSf. though some siKviired idager# Similar 'observations

were Blade fey -Beevi and Bale Cl9S0) also, flie'dose-^^effect

relation to, the two chltiB sya'&esis inliilaitors on

Svlegta derogata 'was fowad to positiire and linear. The

to3d,c eff.ect 'on th@'seeoiid anQ third, iastar Oatei^jillars

was mom ©r less tlie same, wMl© tb® ayerag® sumriTal period,

of tlie treated fourth Instar eaterpiilars was significantly

longer# Sueh negative ralationsMp between, tii© t03ciclt.y of

eM.tin syntbesis inhibitors and age of tfee iaseet treated

has been reportei by earlier worl?.@rs also (S^^ssottrt, 1978b|

House et Ml*.» 1973 i Asctier et al»i 197Sa)#

file relative tos;loity of the two .eliaaieals was found, to

be- more or l.sss ttm same as shown by tb© grerage suwlv.al

periods of the second and third instar larvae of St derogata*. ^

In lotfer' «jQses triecl •against fourth instar larrae, trifluiauroa.

was fsimd to b© sli^tly more toxic than the corresgonting

doses of iiflubmmuttjn (Fig* 2)» fh© relative toxieity of

the two ch#rfllcals had not been studied-earlier#,.

In the case of Eotlaehnfa. ¥igintioctopian-Qtata«, ,tha second

and third .instar larvae were fomd-to be more susceptible and
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til© positive aM liiiear nature of the 'do.se«*ef£ect

relationship was not clearly manifested, sin©© the., survival •

p-eriQfis lm'fa2"i©as treatBieuts were almost oa par# The

sar^ivol of the third imstar larvae treated with 0.00001 per

eerit esrieeitratlon of the insectlGMes survived for a, signi-

ficaatly loager period (fable 2)* ,

As in the case, ©f -deriogata. the fourth instar larrae

M* MglgtMctopmctata were also"" less si^sceptiisle. The

eorrespondiBg higher- three doses of tritlmmmn and difliafeaa--

2u^oii were eq^aitoxtc in the cas^ of seoond and third tnstar
!

laivae while the two lower doses'of tpifluauren were slightly

more toaci^ than the eorrespendlfig doses ' #iflubenauroa.

the merage aurvival' perissd of the B&m'M in.star larvae

Mgalls was'0# 100 in all the tre&t&mnts, This low •

survl-^-al. peri&d IMicated the high toxlcity of ehitin syathcsis

inhiiaitors to- this iastar of the in-seot (Tabls 3)^ the higher

tw> dosages of difltt&eazorsa md the Mgher tl:^©e iosages ©f

trifliM«ro» w-©re fonad to b'e more effeetlire for the control

of fourth iastar caterpillars whil© the two lowsr d.osag©s of

both iiise,cticicles were relatively leas toxic# In geiieral»

the relstiva toxicity of ths tvio Iftgecticides at the Siffer^at

doses tried-were ©a par- agalast the differeat lawal instars

Miiong the three. iBsects, P#" basalis was fouaci to be

most susceptible to the ehitin synthesis iwhibltors# "fhe
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average survival period of second instar lawa© ot

£• basalis treated %flt^ these toKicaats is different doses

ims a.iOO days ©i^y, wMle In the case of J#. vipintloetopuaetata

it rang'^d from ©•500 t6 O.fSO days mi. for S# too£i^

rangs was froia 2«500 to 3* 183 days* la th© case of th© ttolrd

iastar larvae of £• basalis«. E. vlgintloetQQmctata and

S»" de£t?gata» th© average survival periods ranged from 0#533 to

0*933, 1#300 to 3.000 aM'2*500 to 4,650 days respectively.

In til© fearth Instgr larvae of th© above iasectsj the average

survival .periods ranged from 0#566 to 1#98.6, 2*513 to.4,433

and 4,000 to 5.#733 days respeotively*

Besides the mortslity caused by ehitia sy»tbesis i»hibi«

tors-s vsxloiis iBalfo:£ffiatio2Js and. defonaities# as described

imd@r results, were ol)served in'the differeat life stages of

the ttst insects.' the suDlathal dosea of tfes cMtih synthesis ,

inhitoltorss. '^speoially on the later iastarsr resttlted in the

development,of-l.arval«pwpal laGsaies iiJ baaalis> §• d&rom&tB.
;

as ¥@3,1 as in B# viaintioo-l^piiaetata* , Suoh larval-piapal
I " . '

fflosai'os •were- obgeived, ia Meohantis serinopa treated with

diflubenzuron by aindar^mrtby aM SaiithaIc2lste^ '^'(lW9). As

obssrv^a is- "fche present studiesf^ these scientists had also
- • - )

aoted the-.'development of laosai-cs viith larval heads and

imtraQ:sfotin:ed thoracic legs* Sometimes, th© piipal skin was

seea split but the .aiults were mafele to ©Berge "and even when, •

th© a<tilts CTerged they were found highly m-alforBied with
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criaiipled wings# Ttie incomplete moialtlng aad ffialfomations

observeii in the present study may be attributed to tto©

ijlooteage of cliltin 4epositio!a as- reported by many earlier

^forkers (Post am4 ?incsnt>" 19731 1976|

Ishaaya aad Ascherg' 1977|- ICer, 1978| Hammam md Sirrenberg,

1980)» -Suoii iBcofflplste mouiixBg and cMmeric morphological

€ie:?oiffilties are also' suggestive of homoaal interference.

fti and -Terriare (-1977) suggested, that ecdysoae was inhibited-

in three different' speeies ©f cUptsra# Um$ (1980)- had also

suggested that cMtin syntliesis. iBhlbitars Mad- m effect

on ths eudoeriae system of tiie inseet# ¥hil© the ^wenile

homone <31 d not exhibit -a lethal action om earlier instars

of inseetst the Ghltln,.,synthesis inhibitors, were fouM highly

toxic to th©se s%ges» fhis gav^e an added ac^aatag® to these

chesioals over JH aBalogwes for use in the flali of plant

proteetioa# " • . ,

Feeding of adults of E,. vigiBtioctODimetata- on brlnjal

treated, vilth. tbe oMtin spithesi-s inhibitors showed

that tli@ two ehoaicals rediaoed th© average-survival period

of tM iasect -sigaifioQlitly. - ®ie dose-resp©aae relationship

tfas both i)dsitlve aad linear^ Batifem the corresponding doses

of the t¥#Q' inseetici-deSj there- were no sigaificant variations*

• fii,$ nmiber of eggs laid by the-treated fefaeies were sigai**

fiea»tly lower than the number obtained' in th^ cont^l, Betx^een

the two. insectioldest there was no signifloant difference in the
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steril^sat eCfeett the hateMag pereentag® df eggs lai<i

by treated .feaiaies was also £&f less thaa that ©Utained

lii eoatrol. l©wa?eri, betifeea tMe eorpe^oafiing dosts of

iaseetieides the Taria.tions WQre aot statt-stioally sigiii*-

fioast# dteBosterllaat aotion ©f Bimilia was earlier

repof^ei ©a aiult tmlt £ly- {ArmbBurg,. 1@77). Gotten

holX nme-wllM 1977)#- Schitjeder (1976) des*

cribed as a dismptiv© chemical in oogenesis and

embryoaie darolapaent-isa.. iaseets* •

fh© ovlGlflal effeet caused by dlppliag ©f eggs ifi

Mffarent dilutiens of ohiUn synthesis inblM-mm. tQf

15 ffiiriate® sfe®wed that tte effect was "positive and linear*

Ml the tF©atm0iii-s signlficaJitly redmcad til©, liat©li|Bg per*

ceatage of eggs» i©tw©eB tine two c;h©sil©ala.g: there was m

.sigtilfleast diff@r©nee- i&. effects Ovl^ldal action of

difiubenEureja- was ,repQrted' by, earlier....woili,ers, mlso

Ctoss0iir%.,1977, 197Sb| iallar aad'Sasiaa,: I97f; Byll^, 1980)# •
file aode ©f oviciiel aetiom was' attributeci to m inter*

ferenee of ehitia, synthesis ttfltMu., tli© eggs, C^l^sseurt, 197Sb)«

Ball and Ivie (19&Q) md and Sirrt^laeri (1980) attri*

l3iat<3€ tile 1.SC& -of larval mergence due to 'th^ weakness of

the euticle %#iiola,could aot provide adequate rigldiiess f©r; '

supp.ortlag ®tts,aes iavol'ved tn ttoe ©elosit® 'process#

file average-' mwivil period &£ the larva© wliiGh emerged

from -tfoe- treated eggs aim significant variations.
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The 40se ©f 9#1, aad 0#01 per cmt were ai©st e^feetive

and 0#0fi1 aM- 0.«OO01 per sent mm- of lat@iiae.iS.at©

^ffioiaey %jM3.e tiie lowest dom of 0«00001 pe^r eent was

relati^eij iaeffeetiTe though .m^Mow to •coatf©!* Between

the two iaseetieidea there tfas ao sig^ificaiit'difference.

fM field evaliiatl» of ©Mtiii sfn*fehssls inhi-bitors

.te'c.oiaparlSGB uith ffialathloB was dea© against pests &i

bhlyidi.| faringal aaiara.iitlius» .Against bliixi4i leaf rollers

' M* feyogats ffialathioa showeci msKimm reciuctl« of pest

poptilation on@ fiaS" sftsr spraFiag's sjad it was on par

' trifliisiuTOB# flie. latter was oa par \^th tho three M#i@r

• doses ofQm w@@k .after spmflm» the ^

isop'olatlQa'In. all tr-eataenta were em j>ar aad' superior to

eoiitr©!* la subseqtieiit obser/atioas, tba pmt bwild up

was. in m.^Xa%M.mi treated plo.ts thaa in plots treated

v4.tli eiiitiii syathesis' iahibit^irsf 2ii tliese obgervatioB,S|-

trifliJiBGroii shewed the lowest level ©£ la.rFsX population#

H@i?i@Fers, tMe diffsrenc© la the efficacy ®f %'HtlmuTon an4

varisns d#ies was not. sigiiificsnt# It. eaxi

be'cQnelia^ei. that tfee chitim s|qstii®sls iaiiioitojps mew at

low d©s@s ©f 0*01 ^er- ceiit saa effscti^ely $©.iitrol th@ pest,

ftoe sllflit superiority .In tfe© ferfoimaaee &f triflyinuroa

©bseived ill tM.s fl©14 experiment wes elscs aotsd in the (l©sa«»

©ffeet ralatioasMp ©f the ixm .ohsiaieals dismssad earlier*
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Against the mimi jassid iteirasca. blmttiala

Hial.atM#n wbb fouad to significantly siiperior to the

eMtin sfiitheals laMbiters as ©bserve§ one day after

sprajiag.i wljile latter at ¥ari©us le\r©ls tried

ware ©a par la @ff©ctivei|©ssf It swaa^ ^ays after ^r^ingi

raalatbiOB was tmnd t© fee oa par with tlie ttfo M^er doses

of dltlubQmnmn ©ad fo«rte» dsys after spraflag, all the

ti?©atiB-0nts were foyad ©liperior 'to <sontTOi while there were

no sigaifieaat variations ^jioiig th© treatiamtsf

fla@ popwiatlon ©f bMafii ^hi€ ApMs g0ssy0il observed

at 0.£termt oecaslotts -after aprayirig s&©wei, ttet the ehitia

syuth©ais Inlil&itors were mt ^etf effective against the pest,

wMle ffi-alettji©n brongiit doisn the population# TMs effect lasted

upto oiie week ^t@r spraying# Subsequently tli© popialati.oiis ia

these plots also itterease'A aM eata-e on par wltti epnti^i#

f&e affect of treatment .on tfee incidea^a of bhindi, fruit

borer, Sarias ims obvious Srom the perQmt&g& of infested

fruits observed durtag the first ^ne days aft©r spraying and

during tbe period froo nine tQ> siicteen days .after spraying*

least incidenc© was observed in plots treated with

difliab^ngumn 0t04 per eent during th© first week,* Siaring tht

second weals tMs treatsimt was found on par with malathioas and-

the latter %ms on par ?dth the other treatments ©jccept control*-

The tr^&stiaenta did not signifieantly control the incidaaee of

shoot borer#
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fiia results showed that the t%m ehitte spitlie$i$

iBiiibiters were superior t© m^atMon or atleast on

par with it la ©©ntFolliag tlie ma^or pests, ill bliindi.

BetweiSi tlia t%® eMtia synthesis iB.Mbitors ther© was no

sigal.fi<saat dlffereaoe in effieaor at tlae 'doses at \mich

thBf wem triad*.

TM ^Iei4 data ©is© showed f,av©ttr©bl© laauence ©f tdne

trea-teaeats « tb® -Th^ maMmm. yield ms ototalneci la

plots treated with tviilmmmnt md it was ©tt .par viitii the

yield, freS' diflubemuroB treated pl0tg» fh© of 0#d3-

ami 0*02 per of dlfl^lb$lKllx^3a were also par with 'l^e

Mgher dos© of 0*Q4 per een.'lJ# fhe yield in c©»tr©l was

significantly lewer. Sine© the leirel ©f pest iaeideBce on

the crop \m& not very Mgh| the above inerease in yield

cannot raasoasbly b© attributed to the ©3£te»t of protection

offered t© the -orop Srm pest iss^ury# this- inerease may, as

in the eas© of mmy iuseetiei4es,, be attriis^tet to the

phytotoate .effect ©f tte c!i@iioals« Imoh ^ (1980)

teportM that' doses of 0«04 aiid 0*06 per cent Biallia

apparently stimiilat^d 'photosynthesis- in leavee aiad accumu

lation" of migarsj. ascorbic? acid afed total adds im f ruitsj

thereby Itapr^aving the- .quality a»<i qu-astity of produce in

MoBg the pests of ^rin^al the laost impsrtant ©ae

obsewei was the spotted hmtle^ E* viginttoetoBtm.ctatia^



'r-

79

Against 'tliis peatj malathion foimd t© give tb® best

resyltg initially as observed om €ay after spraying bM.

it v#ap also c^a par ¥iith the three iiigJier doses of diflubeii«

sur©a. All the treatneats wqpq foimil superios' and irery

effactiTs against "tn© pest B&rm days: after spfsFi^# when ••

compared t© the populatloB in t^e G©ntroi plots* At

tauTtQm days s^ter' spfaying^ sialathioB vfm foiiad inferior

to- ehitlB sjmthesis iiaM.bito3?s"in. eontmjlmg tke pest

while all tli@ treatiaezits wem keeplflg the pest in cheek,

fee pop-iilatloii was'least £n plots treated with' trlflmurom

fli© subsecpent build iip 'lii p©pMlati©n. was less ia'plots

tregtsd \'d,th ^flu&essuroii and palathion as obsenred

tweaty-'One days after spraying*; fhe populatioa in eomtral

was still liigli# •At twenty*-eight days after sp.rayingj. the

population in treatments caae on par with tliat of eontitjl*

Tile brinjal Jassid,. imrasca' biguttala biguttula was

also affectively eoatrolled bj various treate^Sits. Initiallf

®alatlii0iB gs?r@ the best controls ^t as'Obsei^ed at seven

and fourteen days after sprayiag^ aalathioB cms on par

•»itfo otli©r treatsiests except with diflubeafeuron 0*03 per cent.»

the latter being m par \Ath th^ eontrol*. As in. the case ©f

bbindi apMd# the brip4al aphid. Aphis gQ^sTOil was not

^fectiirsly eoutrolled fey chitia synthesis inhifeitors. fhe

population in ©jjlathion, treated plots remained lo^f for a

periQd of on© wsdc after spraying ®aci subsegtieatly got built

up*
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fhe briiijal fruit boror# Laaeliiocles ei*i3ofi-alis was

also found cjoatrollet hf the ¥arisiis treatiaeats# ®i.©

eliitifi ssratiiesis iiiliibitors reduced tbe perceatage of

fraita dsaaged arbonelis as Qbaerfed at tw©aty»»^thr©e|

thirfcy-one,, tMrty«elglit andMf-ortjr-sev.e^, days after

spraying# In general tE©'different do&m of caflwben-'

zumn triflwawfoij O»0-2 -per cent were foimd to b&

on par smd wera also on par wi.th aalsthioft or sligfetly

superioF t6_ tlie sa®e<. tfm tfeatsi-ents dia mt give •

signifioaat eoatr©! of shoot borer incideiic©*

•fhe./data preseiite^ i^ '-fable'17 stewed that oliitin

synthesis iRhibltors-.lJad a favourable ixiflusiiee on the

yield*,. • fh© yield sbtaiaed from iaalatM©^ traatefi ^lo-ts

vqb .on-par %ilth that froai-.ceatrol pl.ots«

Qb £®araiitiMs,. the l.eBf webber £• fe>asalis was the. •

only .pest- observed duflng tlas &f tlie ©xperiraeKit.

All the- doses of dlflubsnauroa ,.aJii trlflumux^ii 0i04 per

cent gave effective eoiitftjl df the peet up to fQurtsen

after spra3?i»g, fbe plots treated with malatMon 0«1 per

cent ^1^ stiQxfed the same larel of population seven

4ays ^ter sprayittg, but subsequently there was aa iBsresse

~of population Sji these plots.

. The yield of amaranthiis was also favourabl^r iafluane^d

'by ©Mtia synthesis inMlaitors .while th® yield o'otained from
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the plot treated witH laalatbion was -sligiitiF higher than
control#.

ilie persisteat toxielty @f ©Mtia syattoesis inhil^itors

M* fmm to be higher tbm that of malatliloii..
Among the chitln sy»tlsesis- inhibitors, triflmtt»n bad a

Mgher persisteist toxieltr to pest thsa Mflubmmron.
^egaMimg the different dosages of tiledj a
positive linear relationsMp was ®to@erved ^oaes md
Persistent toxicity (Fig, 13)» fh©. naximum persistent

^ toxieity was mted for Hiflnbemuron 0,04 per eent md it was
foilowei by trUlimmron §*Q2 pei' ©eat and diflubeBsurc?B 0*Q3>^
0.02 end 0»01 per c®nt» fise pf index ofetalasii for iBalathiom

• was relativelir very low CFig», 13). Based Qti tfee p:ersistent
toxieity t© £• tlis treatiaasts Coiald be raaked ia
•fete follewimg fieseeadiag orders triflussiaroa 0*04 per eeat,.

o,04, 0*03,: Q».02 ana 0.01 per Gent». Based oij'
the respoase of th© three test insects trie%r it can b©
coaclttiecl tliat the eHitia synthesis iiiM|&it©Fs are much more,

persistent under field c@aditions thsn mal^thion*

SMar.tatd. ^ ji,« "Cl976) have reported that residues
©f -Diffiilia raaaineil effective ©e cotton leave©-against

!• for over fifteea ^dajs, wMls Schaefer md
Buipras (1977) found it persisting upto tifentj-slx In
field. Beevi (1979) reported persistefic@ of ^.flubemuron
on potted rice seed3.iags upto fifty days wader protected .
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©oii3i"li©ast As tlie cMltia sfBthesia inliiliters appear

t@ h& persisteftt ttoof -seeii to b© f ai?©«rabie

imseetiei€#s for tti@ -contml of vagetable pests#
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Th@ dose^effect rslatioasiitp of tw© eiiitin

sjmtkesi.s iahiljitors difliibeBzuren aad tflfl^anuron

agaiast tiiree vegetable pests Yis., Svleota deroigata^

EpiXaetea yigintloetostMctata. aad Psara baaalii^ xms

assessed in tenis of the a"^©rag@ siirvivai periods and

speed indless follotfirjg th© laethod developed by Pradhan

(1949)# f^e ch^icals were- a^inistered of^ly W Kakisag
tlie lar^-ae feed ob traated food materials* fhe do-s@-©ffect -

relation of tli© cJaoaicals ob Syleota deroga^ta. was found

to be -fositlv® and llnaar# fM fossio ,,effect of tiie various .

doses oil the second and thiFd iastsr' catappillars was mor©

or less the s^e while the averag© survi-ral period of th©

fourth instar eaterpillaf' was sigriifloautly loBgef* fhe-

toxicity of thts corrsspoading doses of the^ insecticides

against the second and third iBstar lafva© did aot v&ty

significantly. Against th© fourth iastar lar/ae, at the

l©¥ep dosfesf trifluiauFoa was found to be m©r@ toxic.

fhe lafval stages of Esilachna iriMBtioetoDmictata

were more susceptible thaa J# derogata larvae# fhe different

doses tried were almost egyitoxic to the aeeoad ^d third

instar caterpillars, fhe aTerage survival ptrlod was sign!-

f icantlj high im the^ lowest doge of ©••00©01 per ©©at. At lo%fer
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doses trmuiauren was slightly more toxie to forth instar
laivae#-

, tlie laiva© of ^arg ^§,§§1^ wer© Bjost, suseeptible
to the Chitiri synthesis Inhibitors. Ihe enrvlveO. period
of the aeeond Inatar larvae was 0.500 days only, Ihe
higher doses of the ohemioals were found to be effestive
for the control of fourth Instar larvae. She t^x, oh«loals
did not differ significantly in their toKisity to the various
larval lastars af P. faasalla.

Sesldes the mortality caused by ohltin synthesis
inhibitors, various malfoiwatlons and defomltiea were
observed in the various life stages of the Insects, espeoially
when the ohemlcals were applied at lower eonowtratlons and
on the later larval.Instars. In larvae the effect was
manifested as the blaokenins, shortening or softening of the
body prior to death# In pupae, oharaoterlstlc larval-pupal
mosalos were foaed. Pupae could not moult «t of the pupal
Skin completely, or moulted as adults defoaaed with cnMpled
wings, twisted and shortened abdomens and brittle antennae
and legs. These fflalfoinatlons are suggestive of the chemicals
interfering idth ohitln synthesis and the moulting processes
of the test insects. Interference of nomal ho«oaal control
q£ oiet^p|»plio,si§ is ai.s0 suggested*--

a© sterllant action of. the two chitin synth&slB
inhiblmrB- on was aasssse^ hf feeding
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fresliiy emerged, adults with treated brin^al lewesV The

tre&Mmts sigsifioantly affeeted the airerage' giiiviiral

period of aiislts ^©n compai^d to the mem

mmher of eggs laid by the siiivi^iag adwlts %ms also

adv^ersely aff^ctea tjy the sterilaat effeet @f the ohealcals

and the Imtohlng permntag®- qS eggs laid ^so lesa than

that in CQatrel^ fh© different doses of th© eh®iicals showed

aa overall iinear 'response with r<s£ereiiee td thes© ehoa©#^

sterilarit effects# there tfas na sigiaifieMit variation

, the stiJi'ilamt rffect of the two chitin synthesis inhibitors

tried.^,

2he oTieidal effaot eaugM by dippiag the eggs' of

MEiatiootogiiftctata for fifteen siautes ia siispensioBs/

ei^alsions of the coiapomds .tms siioi^a .by th© sigaifieasit

reduction in the hatehing percentage in all the treatiieuts*

Between the two oheiiicals ther© xms no significast difference

in effect# ' .

The relative efficacy of the t%'i& ehitla ^thesis

iahifeitors in comparison t?ith malathion (as iasestieide

eoimaotay used for the control of vegetable pests) was

assessed mdsf field coMltioas agaiw-st the peats of bhiadi,

brinjal and eiaranthus. ' A randomised block design was adopted
for the experiment, Malathion vias fomd superior In oowtx^--

lling the bMadi leaf roller, S« derofeta initially, but

later the pest i»ild up. was faster in malathion treated plots
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than ifi pl©ts treated with the tm cMtin sjfatliesis .

inhioitsrs* In geaer^^ the "^rayioms doses ©f difiti'oen-

guron tiie sljigle dose ©f trifltMuroa tri^S were

fotmfi to be par# Results stewed that 0#Q1 per eest

of chitia synthesis inMbitors- csould be advaatagej^msly

used top tM .control of the pest* Igaiast th© bMBdi

Jassidi^ jteipa-sca blmttula bimttiila. melatiiioa was £o\md

to be superior in initial GQiitwl but in su-bsequent

obserrations .all the treatments e^e on par aii4

.fieantly' superior to coatrol® Mone of tbe- trea-taBents is

tfee present experiment effectiirely eontrslled the apMd#

MMM MMMSU, oa IsMndl-s though the populstioa was kept
low by .fiielatfeioii upto .one week after spraying* fii© qhitin

syath^sis InMbitors m-m fouad ©ffeotiv© ia emtmllitig

biiindl fruit borer garl.a.s'm* also* MimpBrnnmn 0»04 per

•Qmt was fsuad superior <3iiriiig th& first weaM after sprayiisg#

Xm th@ saeond week it" was' ©n par \iiith malatMon aiid subs©-

queatly all trea^.eiits oaae 'on par# $hoot teriis ineicieiiee

ii3 the various plots was low eM the .eiiitia syntfee-sls

-iBfeil3it©rs .did not seem to doatrol-tMis pest#

fhe ylitld data isndicated tliat tla<i cMtiji syntlitsla

inhibitors pro&ably exerted .phytotonio effest m% the Gmp

the yield beiag superior to tfeose from plots treated wlth

laalatMosi and untreated plots*
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Ammg the pests.of brta^al the spotted beetle ^

llSiMioeiflpmctata were' i^r^saomiaantly available,

the popalatioii Was l§ast ia plots treated with ttlflmuron

la the iattial ol>sefVation|> but subsequ^t build was

less iii plots treated with diflubea^uron# As ia prwiotas

cases, tliQ\igli malattoiQii wa.s superior £op mntroXs

the Milt lap ©f population wa.s msre •im plots treated withi -

this cti@iaical« file treatment effect v/as. s@eii lest In

flots fowr weeks .after fhe brin^al 4assid,

Mmttul.a was als© controlled, hj tli©

Various tfegtFjentSj there being .a© significant ¥ai^iatloa

among tHoa* TUb brlnjal apMa®- AnblM msBmii was not

eomtmllM by tise treataejats mcept !aalatlii©n«. The different

doses 0f «lifl«b@iisMroB a.M trifliMtaroa 0*02 pmr cmt %ms

fmm to be on par &ff0cUv© ag^iKist bria^al fruit borer.,

,Lea.ci.nQd©s oybonal^is wMle eialatiiiois was foiaid to be inferior

• to thm, all the tr@atsi.ents being BlgnificmMy superior to-

control, Sie ©hitin synthesis inhioitors had a favourable,' -

•iafiueac® on the yield of brinjal also while the yield
obtained, xrou malatMon treated plots was ©a par with eoRtrol#

Oa saaranthugj P« basBlis pms the ooly pest observed,

duHmg. tM experiment.,' Smr&n days "after spswi^g.. the

pepwlation was l.ow in all m& treated plots, while In subse

quent ©bservatlonss tfae^ peptilatioa level bee^© relatively

hi^©r in ifi.alami©zi treated plots# %%& yield obtaiaed froa
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plots treated %dth the oMit-in synthesis liifelMtors was

significantly higher than that of the m^athlQii treated

plots and 9f •&© yatreated plots#

fhB persistent t©Kl.eltr the two mit$M synthesis

iBhibitors and malatMoa to fourth Instep larvae Qf

M* -derogata* E« :giginti.oeto.smctata and baaalig ifas

assessed hy sj^oBiag the lawae In tfee laboratoyf m treated

leaves Qt the £ood plants esllecteci at different intervals

after spraying and then noting tiieif mortality# la geaeralj

tbe chitin synthesis iBhifeitors had mweh Mgher persist©at

toxiclty than malatMoa# fhe chitiu sj^th^sis liiMbitofs

persisted $qt 21 to 2B days, wMle raalatfiioa persisted ofily

tapto 14 dafSm

As observed fsr^m Wiq ifes.^effeet ralstionsMp sMtin

synthesis infeibitors killed all larv^ iastars, tittli^e t&e

^uveaile, hanaon© aaalogues, a slisilar eategoxy ©f tiiir4

gemrBtlon insectialdess ^feotively- eoatrelled the lat©r

lastars o»ly# The overall sortaltty caused the cfeitia

synthasis i»Mbitors was near seat per mmt siii^e the

siirifiviag latvae failed ,t© pupat® noMally snS svea ¥h©s

.p«pated« prod-ttced only ateowal adults wtelefe M limited egg.;

produetioa eapaeity.- the liatcMng percentage sf tfae laid

eggs was also' very lov. Due ta this multiple affect^ th®

build yp ot subsequent generations bs less ia plots

treated witb these ijisecticides* Thlm ©ffect was patent la
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field ©xperiaients as well# Being cii^ieals tfhiek are

less toxi© t@ mon-target orgmimB and wltla only aederate

field persist@p,ce» they are preferaM© ts conveatioisal

pesticides, fiiese attributes strongly suggest tfoe desira

bility of «slag elilttn. ^pithesis InMbiMrs ia prefereaee

to the eouveBtlonal inseotieides for esatf^l of .the

V£4rious pest populations#
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APPMDIX " I

>«pal><«<*«!>«*iHMsKMmulltaiia

Mean Square
Abstract of AHOfA

Block Errof

m CE))

table MOfl •2nd instar 0*213* 0,011

3rd iBstar 1,71f^ ,0.311

4th Isistar 1,04©^ 0#170

fa&le Ho*2 aid iiistar 0*104

5M iastar 0-367

4th. tast.sr 1#450® 0»1BS

fa&le' lo#3 tad ins-tar «*• « f

SM instar 0#i4g« 0,010

4th mstap 1.»issu 0,023

es) (14)

fable Ho»^ Averags survival
peHod (adults) • 204*572^ 9,947

Eggs/fmale 111*181+^ 2.040

HateMng pep" '

- eentage 934.3*15S.» 1613,144

(1Q) (21)

Table K0«5 MateMng per
936,471centage '261-.932^

C9l^ im)

. Average sufviifal
53#pexlod (lamraa) 2,949

'm ce) (12)

Table MOf-S. Pre-treatment - 0#6t1 0.163 • 0*172
1 BAB 0»1^ . : OtS91«' 0,t15
1 DAS 0,m3 3*490-» . 0,163

14 ms 1.5S3 • 3#906* . 0,234

21 DAS 1.171 3*©66* 0,449
28 DAS- 0,933 3»m 2,298 ^
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»«i»«»«»K

Mean" square

Block frsa'teeiit

(2) (6) (12)

fable IfOif- Pre-treataeat 1,260 2,937 3,414

1 DAS 0,257 1,686* 0,129

7 DAS 1i009 2,132* • 0,431

14 MM 1,004 §,910«- 0,258

21 BAS 1,032 0,732 0,333

28 BAS 1,260 2.f37 3*414

fasle Ko*/8 Pr^tyeatffl©mt 1^260 2#f33 3,033

1 DAS 0.933 3.93f„ 2.37S

7 DAS 0,286 2*-344 0.913

14 DAS a* 548 1^.167 0,361

21 OAS, 6,309 4,163 ' 3.751

28 ms 1,325 1,41-4 • 0.396

fabi© i©«9 Fre-»treatm©nt 89,910 36,352

Z DAS a,55f ^,872 27.772

9 DAS S.762 70»9OB« 15.S9Q
"

16 BAS 3,548- _aa,s6i» 9,090

23 .MS 0,936 ' 46,478 , 19.237

29' IAS 4,4g2 72# W 87,850

36 PAS 6,326 59^50$ 32.37§

fable I©#10 14 DAS a3*035' 59-978 134,778

ai iSAS 99t$88
• 103,3f1

- ts ms 38,671 90,90S 104,4^

fable lo*11 Bilindi yield 0,930 4,222» 0,322
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Abstract of ANOfA
Mean Square.

Tr©ataerit EvmP

(2) • (6) • (12)

Table Ho# 12 Fre-treatsieat 3«98S 1«943 1..328

1 m$ .2*170 1*473

7 BIS 1*733 14f849» 0#-537

14 DAS 0^681 6t30G«- 0.210

21 ms O,170 6#597* . 0.39®

2S MS 0f4g9 Q#5P ©•152

' . 35 BAS . 0»286 2^544 ,0.915

fa&Xe liO.».13' Pre-treetsiemt 1,793 1*C!13 0.387

' 1 DAS 0^692 0.657

• - 7 MS^ 0.53©. 2tO08« 0.600

• ' 14 DIS ,0#g7O 0#461« • 0.-142

. • 21 MS 1.32^ 1.4l4 o.mi

• 2S DAS 0#606 ©rl71 0.183

^ ^35 DAS 1*167 0.361

" talkie Mo#14 Pr©-tr©atm©2it 10*976 g*4§3: 6.733

" ' 1 BAS 0*^7 2611 a©7* 4«917

7 MB 9..I51 ^ 15*0^2 8.116

14 .MS 3.324 10*%2 , 3.771

21 DIS "1.661 6* 522 2»§a2

gS MB 0.457 Q*iBB 0.20a

• 33 DAS 0«i30 0^416 0,375

'TaM.e lo#-1§ 9 BAS 42,150 f9»8S0 195.900

... # ms • 116.670 30S:«611-' 114*0^

23 BAS . . 12.425 §1^461*' „ 9̂-709

31 BAS .2,900 " 67*S§1«- 5.100

38 DAS 37.,633 •79*3m^ 14,300

47 a4s • S*95§- " 65.058^ 9.825
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Meaa SqUal^e
Abstract of MOtk

Block ' f raatseat Etrow • •

• ' C2) m (12)

fable Ho*16 7 DAS 28.230 151*971 270*000

21 ms 695^920 144*960 305*970

35 nm 132*Sit 307.148 376*081

Table No.17 Brin;3al y-leld- 0*138 4*516*. 0*343

fable; Mo.#18 Fre^treatMeiit 0*^3 0*703 , 0'*439

1 DAS df107 0*575

. 7 das •' 0»Q.22 3.502* 0*146

14 BAS 0*0ii0 5*Oi3^ _ o*zm

21 DAS 0.223 0*030 0»122

fat>l@ Mo*19 , itaisranttes
yield 0*1• 0^108

Slgiiifleant,at

Figures in parentliesee indioat® degree of fi'^eedoa*

MS Bays a^ter-spraying* •
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The dose-effeet relatloasfel# ©f tm eliitia •

sjmthesls inhibitors Slfitibeissuroii a»d trlflm-uitsa

against tteee vegetables pests j .:Syl©a.ta derx>gata«

Epllaofaaa v.lgint1Qctootmctata and. Psaf'a baaalis- was

, assessed Ie tem^ of airerag© sur^fival perl©^a-s. when

the difforeat lateral' Instars were ©3sp©s@4 m treatsd

food materials in tli© Isboratoiy* The stowed •

that the earlier instars were sigislfie^tly i!@p@ suseep-
/

tibia than th© later instars* tn geii©rai:i the .iese-effect

relatloasfetp had a positiire liaeaf* trend* ®h© thrt© test,

insects showed different swseeptiMiity th©' ehltia

synthesis ishlbltorss S» .dero^ata ms least smseeptibl®

aB,a it. was f©llo¥ed hf S. vigiafitl.Q©tQpmctata

H* l^aaalls in swsceptibility» •

,Besides the aortallty ©hserved, irari©tis la^foxmatiohs

as,d defoimittes were ais©'noted in the llf# stages

Q-f the .liisoets# At the irarloiis d©ses tried th# mortality

of th© IblWA stages,was, in effect, t©t.al» 'later

instara f-e^-with lower eoaeentretions In ^all

peroentage-s asfi pupated# $9Mb of these -pup®© wers aba©3:®al

and SQise gave rllse to aMossal adults fully ©r .partly

.energed fro® the pupal skin#



\

ffae tw chemicals Mai, sigalfieant eheaosterilaiit

effect also when fed to the adults aloSig with the food

ittat,©rials« fhe, average s«nrlir^-_ period ©f the treated

adults was .signifyeantly lover^ the @gg prodiiction .was

retarded and the hatching pereentages of eggs laid' ttfas'

• also- al^ifledntly low,

the dippitig- of the ©ggs im the, emulsions;/suspensiQais

of the chaaieals for fiftesa miaiites resulted, la a low

hatching percsiitage 'la all the treatment , fhe eaedging

ISsrifae sfejwsi, loiir syrviv^ as w^l.

tn a field ;experliae»t ag,aiisst the p.ests of bhindi,,

th© t\m ehittB gyathesi® inhibitors w©re-fdiiad ^efteetive

sgaiast J» de£QgBt.at •Mrasca blmittiAl-a '.bimttula.. md

'MSkMB, Agaiiast bria^al pests'the ch@8iie,als signifi-

Gautly eoatt^ll^ -the popMlatioBs of -1* vi.,glBt.iQetQem[ietata-.

A* Msuttala M gattula and Leuciiaddea orbftHalla, .while in

SB-aranthus they were ^feetive afaiast £•• ba-aalis.. a isa^or

pest of this crop,, lialathioia,^ the standard i2s©^ %fas fouad

slightly better thaa chitin'spithesis inhi'sitors Im the,

earliar observations,, while th© popiilatleii tn plots tre,at8d

with this inseotieid_e had a mere rapid,increase later®.• In

subsequent observations the popiAlation oh par v/ith

chltia synthesis iiihli3itofs &T' 0Ven pobo to higher lsv©ls.»



\
fli©-persistent to^eity.®f the tw@ syathesls

iafelbitorg 'alsfi maiatfeioa^ assessed using :€ei:^gata*

If TriMmtioetQismetata aat §#' .l^asalts as test ifiseots

showed-tli-at tte cMtia ssrathesl# inliibit^ra were ffitteM- •

aor© persi.st@at on- treated tlsats; ttoafa' aa3.#felaijL# , Tha-

studi#s repealed ttogfe cftitiW: 'gpitlieeis'. iaMMtors ware

©ffaetive aiaiast tM'

aaar^tiius la, field s»4 that tljey. b@ $:mi^rw®€ ^

eoEirsiitioBal iaseetieideg as tfeey are, safer# • "' •
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