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1,  INTRODUCTION

The broad spectrum insecticides of the'éhlarinated,
phcé@haﬁie and earbamaie groups which vere beiﬂé extens
- sively used in the past three decades were unaaubﬁcdly
the major tgals available with the plant protection
technologists for solving pest=p?ab1@ms in fielde However,
the incr@asing awareness of the adverse side-efiects of
these insecticides prompted reseafchgrs to look for
chemicals é@laetiva‘tq the pests'invalved and safer ;e
ﬁﬁn#ﬁarge% organisms and in the humen @ﬂ?ifﬂﬁéenﬁy‘ These
efforts led to the discovery of a ﬁew set of chemicals
cglled '%hifd generation peq%icidas' for use in.the field
' @flﬁwricaitu?" . Among these, the chitin synthesis inbibie

tors form one af the more rmc@nt addiflﬂﬂS«

~ The chiﬁin'syntheﬁis inhibitarg are Yelatively
selective and less toxic ﬁa‘fisb, birds and msmmals. They
inhibit chitin synthetase, the final enzyme in the metabolic
pathway by which chitin is synthesised from glucose, Consee
quently, the formatlon of the new cuticle and the casting off
©f the old one.are interrupteds Thus, the nomal development
and méﬁammrphésig of th@)insaqﬁs get éffeet@d and this \

uuﬁimahely aau ea their ﬂeaﬁh;

Diflubenzuron (Binzilin) and trifiumiron (B:ay Siy BS14),

u@lengina t@ the be520y1~phenyl grea group, are two important



i?.

chemicals new«availaﬁle,as eif@ctive pesticides among the
chitin synthesis inhibitors, The utlllity of these chemiculs
for pest suppression has been investigated in the laboratory
»'and»field in many of the d@@elmped‘eeuntriea end they have

- been reporied promising agéinsﬁ various ins@cté belonging g
t§ orthoptera, lepidoptera, coleoptera, diptera end
hemiptera (Grosscuré, ?975 b)e The chitin synthesis inhibi-
tors had effectively: cé;ntx»}:a:;l ed seversl pests of agricultural
and horticultural crops (Bower and Ksldor, 19803 Schmidt and
Dorntlain*;1§80; Sundaramurthy, 19803 Aschef~gad Eliyahu,
1981), pests af‘storedkpfqaucﬁs (Méﬁr@gor and Bramery 19763
Brown gt gl., 1978; Bene»and Porcinei, 1980) asnd of pubiie
health impcrﬁeﬂce(%ar%xns et al., 1979; Siti Aminah and

ten K@uﬁen, 1980) .

The work done on the utility of these chitin synthesis
inhibitors for pest canurol in Indla is very limiteds These
include some work on Egllachng s@.,Nephantis gerln@ng, |
8aaﬁagtera 1itura aﬂd Sg@ﬁﬁgu@?g mguri%ig (Sanaaramuruhy,
1979 and ?Qgﬂ, Sun&a?amurﬁhy aﬂd Bala&ubramanian 1978,
ﬁecvi and Bale 1980). Eeing safer than a@nventianal pe$t1~
cid@,, the chitin synthesis inhibit@fu hav& high potentiae
l;ty in.th@ control of vegetable pests. ﬁetailed studies
in 'th;i.s éi"ea are highly lacking. With a view %o minimising
this iasuna the present inf@&ﬁigatiaﬂs were téken up. The

dose-effect r@laﬁiaﬂShig‘of the'twn toxicants to verious



vegetable pests and thelr éterilant action snd ovicidal
effect on Epilachna wes§'studied'in‘the laboratory. fhe‘
relative efficacy of the ehémieals in eanﬁf@liiﬂg the major
'Qeaﬁg-aﬁ bhindi, brinjal and‘amarantbuéfﬁnﬁ@r field condie
t;@ﬂs, in comparison with malathion, was lnvestigated.

The persistent toxicity of theiinsecticiées w0 varicﬁs

vegetable pests under field conditions was alse studied.
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2+ REVIEW OF LITERATURE

" DMlscovery of chitin synthesis inbhibltors

The\insecticidal,pragerty of substituted
benzoyl —sphenylsursasy with a unique m&d@~@f actlion,
was discoversd by Van Eaalen_ggigla'{1972) during
its evaluation as a herbicides A number of phenyle
ureas were aubseqﬁently ev%luated agaiaaﬁ.larvae of -
Aedes g@gzgﬁg; Pieris érasaicée an& Leptinotarsa

decemlinests (Wellinga et gl., 1973 =), Only mono

end diorthe substituted benzoyl derivatives exhibie-

ted larvicidal activity and the outstending ones
among them were PH 6038 and PH 6040 (Dimilin).
Wellinga et ale (1973 b) confimmed the efficacy of

meny %éﬁzayl ureas as excellent insecticldes bringing

. about digturbances in the process of chitin deposition,

resulting in abnrﬁive-meulta Bay Sir 8514 was synthe-
sised in 1975, - and Hemmann and S8irrenberg (ﬂ?@@)’repor&
ted it a8 & highly éffeaﬁiv&'insactiaide notable for

its favourable toxicalagicél properties.

Contrel of pests using chitin synthesis iohiblitors

Cotton pestse

Extensive work was done on the contrel of bell

- weavil, Anthonomus grondis, Leboratory expériments



showed that Dimilin 0.1% (Moore and Taft, 1975),

431 =nd 2797 ppm (MclLaughiin, 1976) éﬁd O 11 /ag/
fenale (Barle gt al., 1979) were effective in signle
ficantly decreasing fertility of the ges§,

Field aspplicatlion of the cwmgmunﬁ w&s reported
tﬁ cause 1arva1~%dult mortality and reduced adult
anergence of the boll weevil with doses of 141,282 and
564 g/na (Ganyard gt ales 1977), 0425 kg awi/acre
(Lioyd gt al., 1977)y O¢14 kg aoi/ha (Genyard gt al.,
1978), 35, 70 and 140 g a.i/ha (House ef sl., 19783

, Rumnel &t aly, 19793 and Aéa:s.ejs 2t aley 1980 a),
11,8 g a.i/ha (Johnson gt gle, 1978}, 52.5 g a«i/ha
(Rummel, 1980), and 0.1% (Villevaso et al., 1980).

!.i Abid gt al. éﬁQ?ﬁ) reported that the moulting
vpr&eas& was abnormal and incgmgia%e in shoot bDorer,
g@gigg ingulana, when Dimilin was applied to the third
instar larvae, Doses ronging £rom 0,005 to 0.1% caused
76 o 100% mortality in different instars of the insect
iﬁaea@t‘ &t gle, 1978 a).

Extensive work has slso been done on the cotbon
leaf worm, Spodoptera littorslis, an important pest of
cotton in Bgypbse Doses of difiubenzuron tried were
0069 and 1.2 g/l (Ei-Tantawi et ale, 1976), 0.0k snd
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04066 g/larva (Ascher and Nemny, 1976), 100 to 5 x 107°
' gfpupa (Abﬁ&Elghar‘Qﬁ‘g;n? 1978 a} and 0+01 and

0e1 ggflarva (Radwen gt sle, 1978)s Almost 211 doses
tried heve proved successful by cousing margﬁalawlcal
changes which interferred with normal 1life-functions,
if not by completely killing the stage treated. Saslama
and El-Din (19277) z‘@gsﬁjed that 5 ppn concentration of
diflubenzuron ceused 468%fmarﬁali%y ﬁf.ﬁh@'egsa of
S. littoraiis. A dose of G.@ﬁ/ag/pupa resulted in all
tne energed adults bezng elther deformed or dead
(Ab&wﬁlghar et al., 19?3 al)s

Redwan gt zl. 419?8) reported that diflubenzuren
fﬂduceﬁ adult iifemspa&'ané‘céuxaﬁ a Qé@ﬁ@ﬁﬁee& sherilising
ffect on the cotton leaf wonn, Further, S. littorslig
did not develop reaxsﬁanc@ to diflubenzuron (Abo-Blghar

Qﬁ aley 1978 b, and Elw(}ﬂiﬂﬁy __ﬁ?_’i}_ =N 1980j
Diflubenzuron and Bay Sir 8514 were egually toxle
t@,§§:1$ttgsalis eggs (4scher gt al., 1979), but Bay Sir
8514 had higher contact toxicity to the larvae (Ascher and
Eliyahu, 1981). 1In f;.mm, 250 g/ha of Bay Sir 8514 caused

_%3 o ?@Qa martaliuy 9& lmaf WO YT in Egypt (Schmidt and
r}gmﬂ eﬁ.ﬂg 1980). |

. Flint and Smith (1S77) found that Dimllin caused
iuceﬁ emergence of ch&insgharg osgyniella, while



" Flint et al. (1977 and 1@?&)'§iﬁ mot £ind the pestie

clde @&£@th“@ against the gest, Eueaia%rix

1%&&?&@?1@11& and ifiﬂhﬂﬂlﬂ%ia ni HQT@ alsa reported t@
be effectively santrolled with diflma@nzuron (Flint
et als, 1978). B.:%hurbevieiia was controlled by

Bay Sir>85?h at 34 g aci/ha (Schmidt and Dﬁwntlein,
?9%0); Fseudoglusia iﬁ@lud@ns,and 4l abama ygggllaeea
were also ef%eatively cantrazléﬁ by %hié compound

(Schmidt end Dornileln, 1980).

2.2.2 . Zobacco pesis.

Sundaresmurthy (1977), =nd Sundavemurthy snd
Belagubramenian (1978) reported thet difiubenzuron Oe1%
cauged 45 to 96% inhibition of larval %?an@faﬁmatian o

' pupae of §P¢¢§B$@?a ;;gggg.‘ ?u?tner,,xagasubramaﬁian
]and Natesan K?@?Q) found that tr@aﬁmén% of eggs, d&ff@r»
ent larval instars, pupae, and adulis of S« liturs
caused characteristic mslformations in the pest. Dipping
sf pupae in diflubenzuron caused pupal mortality, partisl
emergence and malfovmed adults; éﬁsc@ptibility decreased

with ihsrease in age (Natessn and Balasubremanien, 1980)s

In field, difiub@nzur@ﬁ gave effecitlve control of
- 8+ liturs (Santharam end Balasubramenien, 1980; Remzan

L,

and Singh, 1980). The tobacco bud worm, Hellothis



'viragaeﬁs waa'san%rslledAhy diflu%enzu?@n
(Wolfenbarger gt al., 197?). the LCgq for neonate
larvae being 1. 3 X ﬂe “3 p er cent w/v, and for gupae,

=4 per cent w/ve Condriet and Sean (1979)

143 x 107
Faunﬁ that the xirsﬁ thr&a instars of the @est were

more suscepﬁibba te the pea&xaid@y
2:28 5 Cacgnmt n@s&sa

Eﬁfluuemﬁmr@nlﬁ.z te 0.% g/l inhimit@d moulting
ﬁf Negh“nti”
, (Sunderamnrthy wndc aﬂbhaﬂ“iﬁhﬂ%ﬂg 1579 - Sundaram

marthy (?950) r@psr@ed thaﬁ TTa& Y0 100% continl of

sﬂﬂins“” ﬂangin@ £rom 2745 o 75%

this pegt was aahig?g& wiﬁh diflubenzuron agmlied in
&l@lﬁ in doses raﬁgiﬁg ff@m 25 to 20 g a.4 in 10 1

Wai:

| ' | Do
2:204 }_Téa and ceffee pésﬁﬁgl

Bay Siy awg ;é"a‘?a found effective for the control |

@& Hononag magnan*n anﬁ mmgcél ¥4 ) thggvara @n.tea and

| Lmueqytera coif@dla sn cotffes (3chmidt snd Dorntlein,
1980). |

21'205 m&’@ EE?SE
Beavi (m?g), and ‘Beevi ‘and 8@1@ (1986) found that

'éiflaaﬁnzur@ﬂ\killeﬁw@ggsg larvas, pu@a@ aridadilts of
SQQ@@E%G?& mauriﬁig in laaar&tary dogeg of 1 ppm to
13&9 yoyateih ﬁaheban.wg‘g;. (1%89) ?@pﬁfﬁed that at
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22,6

2,27

8514 was effective in c@n%mllizzg Ostrina nubilalis, ) {
g&%&%&l@ ﬁ‘usea, Sesmig cre’i:icg, Chilf:a agemenron and “

200 ppm, diflubenzuron caused 80% of the test larvae
of Cnephelocrocis medinalls %o develop deformed.

Pests_of corn.

Laborstory studies on the Buropean corn borer,
Oswiﬁa nuz:iialig, revealeei that only 28+1% of the
eEEs ﬁippeei in a 1.9% p{am selutian of d,.ﬁuhemumn
hatched (Farsgslla et alyy 1980). Field application
of 0,28, 0456 and 1,12 kg awi/ha resulted in fewer normal
lervae and 1@3‘8 stalk damage wh@n ‘eompared to control
plms (Berry et 2l., 1980). | |

Schmidt and Dorntlein (198@) reported that Bay Sﬁ.r

T "\/ i+
L

sﬁa&@gﬁerg frugiger&g at dases 50 to 125 g a.i/ha.

?e@‘ﬁs OFf frult trecs.

Hoying gzaaci Riedl (1980) reported thet Dimilin
effectively killed codling meth'»eggg,» first instar larvae, ‘
and adultss In field, w@amems of 30 g/ha (Au&emard
ek gg,_., 1975), 0.05% (Wﬁa‘kigar&, 1979}y and 150 g/ha

(Bm;ex* and Kald@f, %9&3) wzem found successful against
'Cytiz.a E@mm;_?@. | | |

&f;:faine:ﬁ: thea Eypsy mothy Lyman ‘%:m.a Sigpar; 0.013 ppm
(Gx‘ane’ht and Dunbar, 1975), 6-025 and 0+05% a.i (Lyanchemm
azit:‘i. Ane%r'e@\ray 1973), 0+56 and 0.067 kglha (Fax*gash et Q;.,
’19‘?9)», and 0401 to 0.8 ppm (Abdelmonem ond Mumma, 1981)
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of ﬁifluﬁaaaurmn geve good results in the iaﬁgrztery.

Fi@i@‘a@saa reported ef foctive again ét the pest

were 04125 o 0.0035 1b 2s1/10 gal weber (%rwnﬂﬁ% and.

 Dunbar, 1975}, ﬁﬁé ?G m/na (§aﬂafan amd,wslﬁvagél, 1980 )«

?reaum@n 8 of Qo1 and 0068 ﬁifl&ﬁ@mﬁufﬁﬁ on eges
of ﬁh@ aaplm lesf miners &a con

Lithoocolletis blencerdellas caused 40@ to ?&.&%/mar%ality

(iﬁj&@g 1981)s Mori and Vi%ﬁ@%l@ (1&@0} reported that proe

naatzﬁn o ﬁggi& trees with @&if 1&@@%@3?&& wag as &@ad as that
with @?@wﬁ@@h@%ﬁﬁﬁfﬁ& iﬁs@gticié@s*

ﬁ&@@iﬂ% fingl instay 1&??&@ of Dacus gluae in
Tﬁ 6040 ot doses yanging from 500 %o 2500 pﬁm resulted in

larval-pupal mosalics and, @uagggaan 1y. high @upal m@rtaliﬁy
{(Fytizas, 1976).

CIn 1“@&?%%@?? snd field studles it was found that
f @@ﬁiﬂg adult

Cﬁﬁﬂ%?&ﬁhﬁlaa g@ﬁgghar with ﬁmfiusenzmr@n

af facted egg and larval development in the naxﬁ gen@ratiaa
(Gﬁlkima @@(gm¢, iﬁ??),_

Ascher gt ale (1978 b) reported from field and labopse
tory studles that diflubenzuron controlled Bopmia selenarin
on svacado. A treatment of 0.05% of the compound on ’

rﬁa&%aiaari on gra@fviﬁe allowed only » few of the ﬁréateé

lazvae % survive upto adult stage (Dicter-Stelgra, 1978).
sgi&g piri im apylﬁ and paar orchards were effoctively

controlled with Dimilin (Pices, QQBT)-
‘ |



22,8

1i

Schroeder gt als (1976) found thet a diflubenzuron
application at the rate of 283 g a.i/acre reduced egg

. hateh of Eiagr@gg'gbﬁr@viaﬁas on citrus Lrom 71 to 15%.
'?h>11¢ca truﬁﬁ‘ﬂlﬁiVGrg,g%hé citrus rust mite, could

not moult when treated with 0aOk to 0.3 g/l of the come
génnﬁ Qwaaay, 1978) s while dosages of 0s15 and 0.3 g/l
@Lﬁeeﬁively reduced the rmpraéucaivé potentiel of
Pachnscus litus, 9‘ wg&””“, Artipug gler?ﬂanus and
Qiﬁgreg&a aabreviatvg, four species of éitrus weevils
(L@veaurand.and Beavers, 1980),,vﬁeav@?s and Schroeder
(1981) reported that 0415 o 0430 g/l of Bay Sir 8514
reduced the epg héﬁeh to 4'ta 2% when a@ult §rébhreVia£us..

were fed with the eémgsand,

Qther p@&%& pfyfruit trees eaa@réllad with Bay Siy

8514 inelude Leucoptera seitells, Lyonetia clarkella,
B Cagg@cagsa omuﬂella. Log Q@grasig melesﬁg, Dichocrocis

 uneﬁifera11s, ngllg &r s B malig Erevs cltri and
wllocristis ﬁit?ella (Schmidt and Dorntlein, 1980).

Turnipseed gt al, (19?&}, and Lara et als (1977)
found that diflubenzuran at doses upto 75 £ avi/ha cone

ﬁrailed Anuicgrgig‘j
‘Both Agrati seget and Momestre bragsicae were

emmaaalia, the velvet been caterpillars

 found su%ceptihle tﬁ,Qi&iliﬂ»at doses venging from
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0,00025 ppn to 25 ppm (Lipa, f976), wﬁiia;a Cu 1% tregte
ment of the compound at 1 jalfinsect on the thorex of
Hylomys brassicaes the cabbage root {1y, reduced hatching
rate of esgs to 35.1% (Vande and Delcour, 1976).

- Seed treatment with diflu&@nzursa gt 0.25 and

D.5 z/kg baana gave adequate pra%acﬁia? against Delip platura
and I-ivlemya g‘i,;icmgg (Vande gt gl., 1975)s

. Avembourg gk gl. (1977), end Albajes end Santlago=

AiVa?@Z (1979) found diflubenzuron effective against Ceratitls
coplitata (2.5 ppm, 25 ppm, 250 ppm and 1000 ppm gave mortes
lity of 3, 77%, 3.88m. Eﬁugﬁ% and 80.17%, respectively).

. M0hamad‘g§,gg9 (1979) fegnﬂ 0.007% af'ﬁh@ c5ﬁpound to be effew
ctive ageinst ?lutellg xylostells. Reed and Bass (1979) repors
ted that éhe émaun#.af diflubenzuron treated medium consumed

| ﬁy‘Eséadgglusia'incluﬁeng decreased as dosage increased.

' Feeding 1.25 to 100 g@m4of ﬁimilin.t@-ggilgchng

vigintioctopunctata finel instar larvae prevented them from

ﬁurﬁing into pupaes The p@f@@ﬂﬁage inhibition of moulting
ranged from 60 to 85. with 20 o 5@% inhivition of adult
emergence. Adults were with parﬁly develaped wings and
ram&ined partly in pupal skin (sunéaramufﬁhyg 1979)

_ Wellinga et gm¢ (1973 2 ), Grosscurt (1977, 1978 a
aﬂd 1978 b), and, ﬁrasscurt and AndersQa (1@8@) reported the
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effectiveness of diflubenzuron against the Colarado potato

b@e‘&i@, Le decemlineata.

B&xlub@nzursm causea saerility in Wsila_mnggg
(vabeek, 1979), Graphognethous peregrinug and G.ieucoloms
(Ottens and Todd, 1979), larval mortelity and morphologis
cally defective adults in Athalis rosae (Lung, 1980),
Achoea jensta {Subremanyen 2t gle, 1980} and Paeumnlusig
includens (Reed ond Bass, 1980).

A@mmrding to Rabindra and Balasubremenian (1981)
diflubenzuron at 0.05 g/l and 1.0 g/l caused 96% and 100%

mortality respectively in the castor semilooper,

Bay Sir 8514 effectively controlled vegetable pests,

- including Pierls bragsicse, Mamestra brassiese, Plutslla

maculipennis, Phorimaea operculella, Leptimptorss
decemlineats and Anticarslio genmatalis (Schmidt and
Dormtlein, 1980), |

Pests of forege crops snd forest trees.

Neal (19‘74) mgsr‘te@ thaf; "“%i 6{3&5 @auseé larval
mortality in | mem postica aml Henzell St ale (‘3@79) reported

=

85 to 96% reduced egg hatoh in Grephomnathous leucolom
on.lucerne following treatments of 20 to 100 g/ha. An

: wiairial effect of J00% was found in Melolontha melolenthe

and Lfaatmidea viriduls bv Buchi and Jossi (1979) alfter C.1%

Dimilin treatments Zepp gt &ls (1979) reported a reduction -
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in fecundity by 81, 76 and 15%»in'6ﬁhiaza_ﬁchus sulcatus

with diflubsnzursn dosss of 0:05, 0.025 znd 0.,0135 g/,

rea@@ctiveiy.

oﬁbual mortality was cauged in Thaamﬂ%@gueg
pityocampa with 20 g/l diflubenzuron (Ferrari end Tiberi,
19797y Is wilkinsoni with 7% g =1 Dimilin (Hsalperin,1980)
and Dendroctonus yuflpennie (Sshota and xfnaram. 1980).

Bay Sir ESﬂﬁ'@as Found éffecﬁivé against
Z. pityocampa, Lymentrls gispar, Diprion pind (Schmidt and
Dorntlein, 1980) and Choristonsura oceidentalis
{Robertson amd Haverty, 1981). In the eontrol of Orgyia
pseudotsuzeta and C. ogeidentalis, Bay Sir 8514 was found

to be aﬁ least three times asg toxie aa ﬁif&uben,aran

»{Ragﬁapavt and R@bwrtﬁaap 19&.;¢h

Laboratory éppli@éﬁigﬂ of ?'t@ 10 ppm Dimilin
Sltophllus oryzee,

8« granarius, §. zeamplz, Rbizopertha mmeg; Triboli
gonfusum and Oryzaephilus éurinamenszg (Mcéregar‘and'
Kraner, 1976)« o |

pravented progeny d@?%ia@ment of

Diflubenzuron was effective in the control of
Tr&@nlium cagtaneun (Ishaaya and Ascher, 1577);
Ga%las@@ruahug chinensis (Nagassawa gt zl., 1978),
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I. confusum (Brown gt al., 1978) and Tepebrio molitor

(Bene and Porcinai, 1980).

Cohen and Casida (1980) reported that both
diflubenzuron aﬁﬁ,ﬁay'éir 8314 pebed as chitin ayn%ha@is
inhibitors in ZI. easﬁaésgm, Diflubenzuron 1% greatly
reduced hatching (Saxené andfMathur; 1681)s Triflumiron
inhibited pupation totally at 0.2 ppm and diflubenzuron
at 0.k ppm (Ishaaya @ﬁ 8ley 1981). Both these compounds
were r@egmmend@d as ag%entxal iﬁa@ﬁtlﬁiﬁ@& %o protect

stereé products fram inaegu peSua.
Qtber pests.
Yu and Terriere {4977) reported that TH 6040

controlled Musca ﬁﬂmgstxca, Sarasghagg Wllata and
Ph@mmia regengs

Dimilih at 1 pgm on | imuligg vittatun (Lacey and
Malla, 1977} 18 ppm on Muse g domestica (Martins et al.;

4 19?9) and 0.1 mg a.i/l on é&d@g albopictus (Siti Aminah

and ﬁeﬁ Houten, 1980) were faunﬁ effectives

Madder and Lockhart (1980) and ten Houten g% al.

.(ﬁ930) got good results with Dimilin for mosquitc control,

while lineva and Chunina (1980),and Grosscurt end Tipker
(1980) ot similar successful results with Muses domestice. -

Schisﬁocerca gregaria (Strebler, 1979), Pockilocerug
@ictuQ (Saxena and Mathur, 1981), and Heterotermes inuicglg
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and Betileulitermes flavines (Doppelreiter end Korioth, 1981)
were alsafe@ﬂ%rgllﬁau&y,diflabanzuron‘ |
2.3 - Mode of action of chitin synthesis inhibltors
o Post and Vincent (1973) first reported that TH 6040
acted on chitin synthesis. Bitloo (1975), Salaﬁﬁa,gﬁ‘gla .
(1576) Fogsl (1977), Mc Laughlin (1978), Bene gt al.
(1979 and 1980) all reported that after administration of
Bimiiim, the endocuticle waa.seen,badly‘attaﬁhed to the
- spldermis, and the tresated 1arvaﬁ gould not moult ox fom
nQW>én&@eaﬁicie;.
Sélama‘ggwgéa (1976), Ishaaya ané Ascher (1977), and -
Ker {1977) agreed thet the chitin synthesis inhibitors act
as inhibitors of thelterminal‘@ﬂlymarisaﬁisn gtep in insect
chltin synthesis, which results in less rigld cuticle because
of which insects are unable to withstand the internal pressure
‘dayimg ecdysis to give suppeét'ta muscles inyal#eﬂ, resulting
in inability to cast off old skin and they ui%imataly‘cauéé
death. Thig h&y@th@sia wéé supported by Sslema and El-Din
(1977), Deul gt gl. (1978), Gmisseuﬁ (1978 a), Ker (1978),
Gijswigt eb ale (1979), Hajier and Casida (1979), Cohen and
Caside (1980}, Grosseurt and Tipker (1980), Hommenn and
Sirrenberg (1980), Kaska ot sl. (1980), Mitsui gk al. (1980
and 1981). ‘
However, Yu and Terviere (1977) were ef %hé cpinion

that the ingect growth regulator Dimilin exerted its effect
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on pugal&édulﬁ'eedyais through its inhibition of ecdysone
mebabolisn, while Lung (1980) stated that %hese'aam@aunds
| had an influence on the endocrine system rather than on
chitin syuthesis,

Salama gﬁ,glé (19763 reported tﬁaﬁ'ths protein and
iipid content of the int@gu?émﬁ was affected by the spplie
cation gfvdiflub@nzuraﬂg’ Further work Qﬂ,ﬁh&ﬁ aspect was
done by Clarke ef gl. (1977), end Truchet et al. (1981),

j, Aschey and Namny (§9?6),@eparted’ﬁhat chitin synthesis
~inhibitors ﬁia@lay@& both stomach end eonﬁa@t(acﬁianm
Grosscurt (1978 b), Beevi (1979), Bull (1980}, Honmann end
Slrrenberg (1980), snd Ascher snd Eliyahu (?981) were af

uh@ seme opinion.

Interference with chitin synthesis within eggs

caused ovicidal éffsats-{ﬁrasseur%; 19773 Hojier and Caslday
1979; and Bull, 1980). The embryos could not use their
muscles to leave the eggs because of lack of rigidness in
the cuticle (Eull end Ivie, 1980;. Ha&mﬁnﬂ and Sirrenberg,
1980)

 Write gt zl. (1980) reported that 4iflubenzuron
reduced sperm transfer in énthaﬁsmga grandi g, wﬁila Hajiar
and Caside (1979) found that instar durstion wes slightly
1§?alanged b@fér@ moulting; following %ﬁ@aﬁmen%s with

- diflubenzuron,
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The ﬁiiferen&e between species suscapti@ility Lo
diflubenzuron had-baén attributed to differing excretion

rates, Or to the per@@nﬁag@ of retaimed diflub@nzurnn

- (Granstt &b gles; 1980).

L Fieié peﬂszst@nc@ of chitinm wyn%heﬁis imhibitors

Metealf 2t gl. (1973), ElﬂTanteui et al. (1976),
and Schaefer and Dupwaa (1977) were of the opinion that
ahiﬁin syﬁ%h&éig iabib@%ars were moderately persistent

{Lgtﬂ four w@ekQ in sh@ case of diilﬁi@hﬁﬂf@ﬁ) and they

. 8id not ceuse long term @@rgi@ten@e hazerds. Beevi (1979)

reg@rtau that Bimilin,ﬁﬁrsist@d upto “if%y days when

sprayed on pa%ﬁ@d riaa. Thes@ gestxeﬁﬂes war@ not aaneeny
t?&u@d khrﬁugh fmad vhain or by direet aaa@rpuian‘fr@m

wEu&r (Ed»l and Ivie, ?9?%, Biprima st al., ?9?8, Bull, 198@,
Hammann and Sirr@nberg, 1@&@3 Madder and Lockhart, 1980).

Ef”éaﬁ of chitin synbhe is inhioiterﬁ em treated plents
No gmhytmaximty or fruiting varlation in cotton
was observed fcllewing Bimilzn application (Harding aﬁd
W@ifaﬂbarger, 1980), but treatments of 0.04 and 0.06%
a@paraﬁﬁly stinmulated photosynthesis and r&a@iratian in

leaves, and the scoumulation of sugers, ascorbic acid and

"toﬁal aclds in fruits (Iacab gt 2le, 1980).

2.6 Effect on bmneficial argan*smﬁ

» 2,641 Natural encales.

in generel, Dimilin was much less hamful to
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populations of useful fauna then most conventlonal insecti-
cides, Aphsnteles melemoscelus (Granett and Dunbar, 1975),
chaléidoicis on Thatmet.@ggé% pityocampa (Ferrari and Tiberi,
1‘?’?9), E, chry soryi e (Gé@rgé\}itisg 1979}, beneficial insects
on c@i:t:an (Rmmml gt als, ‘39’?9), natuml enemy populations

‘of ._ggg.‘g,_g pyricola (Wesﬁgax‘*ﬁ, ?9‘79); Geocoris punctipes,

Agfam@las marg‘i mvenm"is ami Az*ichograma gmtﬁ,as (Ab‘lea 2t aley
198ﬁ b), and Blosteres leggicaudatus (Lawrence, ’i9&%‘i) were not

adwrsely affected by the cammamﬁ.

Beszdes, Canivet gi gl. (1@78) reported that Dimilin
acted as a &yﬁ@x‘fwisﬁ ‘o Bip@l (Baaillus nurizagieng_i 8}

Noﬁ all reports, hawés«ver, were favourable. HMaleki-
Milani aﬂé Burgerion (49&0) and mazzane and Viggiani (1980)
famd clﬁ.i‘lubenzuren ifmgmﬁamble w::.‘i:h ma@il&.mz thuringiensis

ami Cf’vg‘éﬂgﬁeﬁms men'tmnzi @ri rnspectively.

22';6.2 Beeg. .
| Ba?kar and Waller (1978), and Johansen (1@?93,
working with Dimilin, end Hmmam ene. S‘%.rmxaberg (‘1980), and
Zaem@lﬁin gt gk (1980) with Bay Sir 8514, reported that
chz."cx.n syn*ﬁh@siﬂ mmmtom dw. m%: sig,nifi ecantly reduce bee
gagtﬂaﬁi@ﬁsn ‘
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3 M.AT ERIALS AND METI‘%QDS

Determination of ﬁase—effeetvr@lati@nahig of

gifiubenzuron and triflumuron

Resring af test incsects.

The insects used were the bhindl 1eaf roller

nglagﬁgvderegaﬁa Fabricius, the spotted beetle

‘Epilschna vigintioctopunctata (Fabricius),and the

améranﬁhusfleaf webber Pgara baselis Fabricius.
Laywae of the insects céllée@ed fraéﬁﬁhﬁir respective
host plants in the Enstructiaﬁal Famm, ﬁall@ge of
Agriculture, Vellayani, were reared in the laboratory.

The adults emerged from thesée rearings were collected

- and maintained in ecylindriceal jars"fer ez laying.

Eggs were allowed to ha%éﬁ'and the energing layvae
were kept in separate circular glass troughs with
the respective food %ﬁ’é&:émgls and the troughs were
closed with muslin cloth. Each deys® cmergence wes
kept separately so that the age and stage éf develop=
meﬁﬁ'af test insects could be identified for choosing

appropriate test stages for the various experiments.

Preparation of different §nsecticide concenteationss

Diflubenzuron (B&miliﬁ 25% WP) used in-tha'
experiments was obtained from Mysore Insecticides,
Madras and triflumuron (Bay Sty 8514 6.5% EC) from
Bayer (India) Ltd,
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These insecticides were used at 0«1, 0401, 0+001,

00,0001 and 0.00001 per cent concentrations. Different

concentrations were prepared by mixing the required gquane -

' titieé of ¢Gommercial fsmﬁu&aﬁiaﬁs with water,

» 431@"34’3 l

Application of insecticides.

Leeves of the host plants (bhindl, brinjel and

- emavanthug) were dipped in the different dilutions of

insecticides, taking care to ensure complete wetting
of both the surfaces. They were then air dried snd
leaves similsrly dipped in water alone and dried gerved

as econtrol. Three rﬁglieaﬁians.were made for esch itreste-

, ment inelmﬁing;cantroi.

3eteh

Exposuye of insects on ireated leov

After proper drying, treated lesves were teken in
glass chimnaeys Rept over petridlshes. Ten 1a§vae were

released in each chimney, the upper end ¢f which was

elosed with muslin cloth held in position by a rubber

bands Second, third, and fourth lnstar larvae of each

test insect were thus released and they were sllowed to

’fee@ on teaated leaves for twenty-four hourss Then the

larvas in sach replication were transferred to specimen

tubes containing untrested leaves of the host plant. The

openings of the tubes were closmed with muslin cloth snd

were kept for further observationss
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Assegsment of resulise

Lurval mortality and the morphologicael and develop-

mentgl changes in the surviving lervae were noted daily.

The method adopted by Pradhan (1949) was used to assess

the toxic effect éf'tha,eampaunds on the test insecis.

The data has beenlbr@sentéé as average survival period

in days for different insters sund for the concentrate

ions tested. The average survivael period was caloula=

ted by finding a welghted mean of the sﬁrvival-pé?iad

of a1l the insects treated with one concentration. Thus,
if at Q-1 per cent cencentration 19 per cent died after
one dai and before three days, the suwvival period of . -
these 19 per cent was taken to be(l + 3»2 = 2 dayse
If, on ﬁﬁe same ée@aentratian, another 19 @Qf cent dled
after three days and béf@?ﬁ'fﬁﬁf days, the survival
period of these other 19 per cent was taken to be

(3 +« 4)/2 w‘3.5 éa?é; Similarly, the smﬁvivalrg@riﬁd
of the. r&sﬁu(éé per een&) Wa3~five-éaYSa Hence the
weigh%@d av&ra @ cf the survivael period aﬁ Oe per cent
c@nc&ntrauian was [t?ﬁXZ) + (19x3.5) + (62x5) 7400

= 415 days. Similariy. the survival periad on gll

concantrationsg was ce’culated. The wacipracgl of the

. average survival @erimd,muﬁﬁi@lied by 100 was %aken to

be the apee&—imﬁe& Gf tﬁxie effect i@.
100/ Average surv;val garigd¢
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Detarmlﬂatieﬂ of sterilant action of di?lubenzar@n

and triflumuron

This was studied on B. vigintioctopunctats
alone, Healthy adult beetles gelected on the cnere
zing day %ere used for the experimsnt.  Suspensions/
emulgions of the two chemicals were prapared ia three
different concentrations of 0.1, 0,01 and 0.001 per
cent and brinjal leaves were dipped in these ensuring
that the two surfaces Wére.m@mplaﬁalvaaﬁﬁeé and they
were then zir dried. These trested leavés were taken
in glass chimneys kept on patridishez. For each concen=
tratlon, three replications were set. Lesves éip?ed in
wabter ana’ﬁ?ied served as conbtrol. Five.pairé of
one~day-0ld a&ulés were exposed to each ?eplicaticn for
%v&ntrwkeur hours for feeding. Then %heva@re trange

ferred to fresh leav&s taken in epecimen tubes as in

~experiment 2.7.4, Observations were made on longevity

and fecundity of the adults and on the number of eEEs

laid and their hatchability,

Detemination of ovicidal activity of &if lubenzuron
and triflumuron

Eggs laid hy gg”lac g . uﬂrtle@ meintained in the

laboraaarv were uszed for the experiments Eggs collected
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within twenscy to twén%y»faur hours of laying were
treated with 0.1, 0,01, 0,001, 0.0001 and 0.00001 per
cent suspension/emulsion of %he conpountds. The eggs
wers bepﬁ immerse& in the rwsp@ctiv@ dilutd @?s,%ak@ﬁ
in petridighes, for fifteen migut@s, Trgatea eEEs ia
ezch replication were then air dried and tranaferred

to = specimen tube for 1urther ebaerVatians. 'Eggs
immersed in distilled water for Ai?ttﬁﬂ mxn&tes aﬁd
dried were meintained as control, The hatching l&rVaG
were fed with fresh brinjsl lesves. The hatchlng
‘percentage of the egQg and the survival ag well as noYw
@h@lﬁgical and developmental abﬂormaliéies of the cmer=
ging larvae wevre noted. a

3:ds  Field evaluation of diflubmnzuron a@d”%%iflumuran for ,
- the control of vegetable pests

‘3¢&‘1 Experimental site.

The experiment was laid out on gavden land of
the Instructional Farm, Callege of Agriculture, Vellayani.
The soll in the areawas of the ved loam Types
2 4,2 Seedse
Seeds of bhindi {Var. Pusa sawani), brinjal
(Var, Pusa purple long) aﬁﬁ red leafed esmarvanthus
(Loecal variety) procured from the Instrucgtionsl Fam

weyre used for ralsing the crop.

{
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The land’selee%ed for the experiment waé ploughed
well and the weeds were removeds 61@@3'W@r@ broken to

get a fine tilth and the whole area was levelleds

The three experiments relating to %hinﬂi,vbrinjal
aﬂa amaranthus were leid out, as in Figs 1, adopting a
ranﬁamised block designs

In the case of brinjal and amaranthus, seads were

. sown oh nursery beds 5 cm apart. Seedlings were tronge

plented after five weeks zt the rate of two seedlings

'gar pit and when the seedlings were esteblished, one of

them was yemoved from each pit. For bhindl, four seeds

per pit were dibbled and twenty days afteér geﬁminétiﬁn

all plants, except one in each pit, were yemoveds

Crop husben

ALl the crop husbendry operations {eucept plant
protection) were earried out as pey th@‘@a@ka@é of

practices recommended by the Kerala Agrieuitural

University (Avon., 1981).

Difiubenzuron was used at four levels of Ce01,

. D02y 0403 and 0.04 per cent, ﬁ?iflumursn was used



‘Lay out plen of field exg&eﬁimem:
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as 0«04 per cent emulsionr on amaranthus and bhindi

and 0.02 per cent on brinjal. Malathion, the stand-

ard, was spreyed as O+1 per cent emulsion, Treatment
with waber alone éewvaﬁ as controls The aboVe concens
trations were prepared by mixing required gquantitiesg

of commereial formulations with waber,
Application of insecticides.

Insee@ieiée emulsions/suspensions were sprayed
using a hand compression pheumatic spreyers While
spraying, screens were used round the plis to prevent
insecticidal drift. Sprayiﬁg was done ensuring a

thorough coveraze of plant parts.

Asgsessment of resulig.

The pest population on the crops were monitored
at weekly intervels, When the population of the pest
reagheé sizeable levels of imﬁensiéy, the insecticides -

were applieds Post treatment count of pests were made

ot one day sfter spraying and thereafter; at weckly

intervalse In the case of bhindi and brinjal, the .
shoots ond frults demaged by borers were also recordeds
The data were ¢ollected from the net plet area only
(Pige 1)

Detemmination of total vield.

The yicld obtained at different harvests were

‘asgessed and the data were statistically snalveeds
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Eveluation of field persistence of diflubenzuron
and tyifiumuron :

Leaves céllecﬁea'at'weazly int@f%alsﬂﬁznm
the experimental plots (Figz. 1) were fed to the
fourth instar 1&r§é@-@f‘ﬁhe corpresponding test _
iﬁseaﬁs for twenty-four hours and'theiéﬁmar%aliﬁies
were recordeds The exposure was continued till the
effect talled outs The persistent taxiciﬁy was |
estimated in terms of PT indices following the

methods elaborated by Pradhen (1967).
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4o RESULTS

Dogesef fect relatlonghip of diflubenzuron and
triflusuron on Sviepia derogata

"The data relating to this are presented iﬁ
Table 1o In the second imstar larvae, the lowest
average survival period of 2.500 dsys was recorded
in the highest sancayﬁr&t&an of 0«1 per cent in the
case of both inseétic1d§55 ‘The survival periods in
the next higher'caneentraﬁians of 0.01 and 0.001 per
cent were on par with théa@ in 0.1 per cents In the
two lower caneentraﬁiéﬁs of 0.,0001 and 0.00001 per
centy the survival periods were significantly higherg

24900 and 3.133 days for diiflubenzuven and 2,800 end

-3@133 days for triflumurons

In the case of third instar caterpillars

diflubénzuron 0.1 and 0.01 per cent gave low survival

- perlods of 2,566 and 2,866 deys respectively., In the

case of triflumuron, 0.1, 0.01 and 0:001 per cent were

effective there being no significent difference among

the treaitments,. In the remaining doses the survival

periods were significantly highers

In the fourth instar caterpillars, diflubenzuron

showed significantly low survival periods of 4166 and



Table No.1 Dose-effect relationship of two chitin synthesis inhibitors on
different larval insters of Sylepts derogata in terms of thelr

average survival periods end speed indices of the toxic effect. o

Second instar

Third instar

~ Pourth instap

Trestments Average Speed Average | Speed Average Bpeed
suarvival Index survival Index survival Index

- period ey DEricd .. period
Diflubenzuron 0.1% 2. 508 39.87 2,566 38,97 4,166 24,00
-~ on 0.01% 24566 38.97 2,866 34489 6700 21,27
LI 0.001% 2.666 3750 2.933 34,09 5. 303 18,85
" 1  0.0001% 2.900 Bl b8 33233 34,00 5600 1785
" 0,00001% 3,133 . 31.91 142650 21.50 5,733 - 17.bb
Triflumuron  0.1% 2. 500 &D.00 26 500 40,00 4,000 25«00
o 0+01% 2500 40.00 24766 36415 lse 266 23elih
" 0.001% 2,500 13,00 2.833 35429 44633 21458
" 0.0004% 2,800 34,72 3,033 32.97 4,650 21450
" 0.00001% 3,183 3. 41 by 456 22,39 4766 20,98

C.D 0. 2110 0. 3006 07031

€¢



Doss=effect relatianship of the chitin synthesis
mkfﬁ.bimrs, dii’lu?anzumn and triflumuron on in
-different larval instars of Sylepta dernzsats
terms of thelr speed indices of toxie effect.

:f,
Y
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44700 r@gpegﬁively. All the remsining doses were on par
end less effeatkv@. ‘Regarding triflumuron, the four

higher d@&@s-wer@ found effective and on par, the survival

" periods being infthe range of 44000 to 4.650. The lowesk

dose showed a su%vival_af ks?éé‘ﬂaysa

in camgargmg the efficacy of identieal doses of the
twa<insec§ici§es£(Figa 2) it was seen that they did not
show 3ignafieanﬁ v&riatians except in the case of the
lower three dases of the iﬂ%@@biﬁid@ﬁ an the fourth 1nstar
caterpillarss In these treaﬁm@nta the gusiVal periods in
trifiumuron were signifiﬁantly lower %han ‘the surVLVals in®
carr@spanmiﬂﬁ desea of difluaenzuraﬂ. '

B@gauafFeaﬁ relatienahip ai d&xiua@nzuran and %riflumaran
on Egilschna vi7intisct@" eﬁ £

v”he éata relatinw ta this are pr@aenﬁﬁd in Table E;
In the case of the second instar. the survival period in
Osly Q,G?, 0«001 anﬁ 9.6!‘% per ¢ent gf ﬁiflubenzurﬁa and
triflumuxmn were y@lativaly lower gnd on pare The survivel
@@riad in ‘the 1aweat cenaenﬁrati@n af @.GQQ@1 @e? cent slone

was slimifiaantly high@r»

E

“in th@ thirﬁ instar layvae, the hfgher thrae dos@s

of 4if lubenzgran and trifilumuron were fﬂunﬁ1x>ﬁ@ nora toxic

Sas s@ewn by ‘the lﬂw@r survival periods iﬁ the s treatments.

The lowest dose ax ﬂiilabemzur@n gave a high survival of

34000 days, while the correspanéing dose of triflunuron

,ghcwed a sugviVa; of 14820 &aya onlys



Table No.2  Dose-effect relationship of two chitin synthesis inbibitors on
different larval ingtars of Epilachna vigintioctopuncists in
“terms of their average survival periods and speed indi#@ﬁ'ﬁf
the toxic effect.

s o e

. . Second instar  Third instar Fourth instar
Treatnents , s :
. . Average  Speed Average Speed Average Speed
survival Index survivel Index = supvivel  Index

period ’ _ bericda oo peried

Diflubenzuron 0.1% - 0e300  200.00 . 1500 66,67 . 2.513 39,79

-' " © 0.01% - . - 03500  200.00 4,660 €0.24 . 2,560 39,06
LU Be00 04523 191.20 1640 60.98 34613 27,63
o 0.0001% © 0570 7546 148350 54,05 3.875  25.82 &
u 0.00001% 04930 105426 3,000 33433 4e 433 22456

Trifiumuron  0.1% 0.500  200.00 1500 . 66,67 2523 39464
T 0.0% T 04300 2004000 94670 59.88 2,593 38,57
R . 0-‘991% Do 505 . 2@@0&@ e éé@ é@c E‘ﬁ 2&??0 3639@
" 0.0001% 0.523 191,20 14760 56.82  3.030 33,00
" 0.0000%% - 0.843 118,62 1820 54.95 34700 27403

c.p 0.4229 0.2310 . 0.7386



Dose-effect relationship of the chitin synthesis
inhibitors, diflubenzuron and trifiumurcn on different
larval instars of Epllachna vieintisctopunctatg in
termg of their speed indices.of toxle effect.
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Diiiubemzuran 0«1 and 0.01 per cent gave low surviVals
of 26513 and 2,560 days respectively in the case of the |
fourth inqﬁar larVae, there being no significant difference
nﬁtwaan th@ two %raauments. In mriflumurany the four higher ‘
d&sﬁs, giving survival periods 24523, 2,593, 2,710 and 3.030

espectively, were xaund to be equally toxie, th@ dlfference

among these h@iﬁg &taﬁisﬁically insignifiesnt, The lower
 doges of $400001 @@P cent of bath.lns&aﬁasid@s gave signlm
‘ '@ieam}.y longer survivels, ‘

While g@ﬁ@@riag thm &u”viVals af 1a?va@ treated with

’eaerSﬁaﬁﬁxng dosas of the insecticides (Eiﬁ. 3) it may be

‘”use@n that there were ﬁigﬂ@ficant Vafiat&@ﬁﬁ only with refere

ence T the éffeat az Ggﬁﬂﬁﬂ and O t-@lﬁ@1 per @ent of the two

-rhinsggiiaxdes on the fourth instar larvae ai@?a¢ the survival

 pericd in these ureatmen%s being significantly lower in

trﬁflumur@u.ﬁ

E&se-@ffaﬁt relationsghip of diflubenzmreﬂ;aﬂﬁvtriflumuren
on Pgaya basalis o o

The data relatinw to this are present é@ in Tabla 3
SurviVal 3eriau of the second instar larvaé in the various

treatnents did not shaw any signzfieanﬁ vawﬁaﬁa@n, being

04500 days-in a1l the treatments. In the ease of the third

instay larvae, the lowest survival was found $n the hi@hest
concentration of @ifluﬁenaurmnq This was failcwed by the

lower canaent?aﬁimns of 0401 per c&nﬁ and a,OO? per cent of



_ Tﬁb}.@ ‘NDa 3

Dose-cf fect relationship of two chitin synthesis inhititors on

different larvasl insters of Psara Dagalis in terms of their
average survival periods and speed indices of the toxic effect.

Second instar

Third instar -

Fourth imkér |

ee

Treatments fiversge  Speed Average  Speed Lverage Speed
- survivel Index. gurvival Index survival Index
period period period
Diflubenzuron 0,1% 0500 200,00 0.533  187.61 0600 166,66
n 0.01% 0.500 200,00  0.566 = 176,67  0.733  136.42
o 0.001% 0. 500 200400 0,633  157.97 14000 100,00
» 0L 0001% T 0s500 200,00 0.766 130+54 - 14800
" 0. 00001% 04500 200,00 0.933 @ 107.18 1933 5173
Triflumuron  O.9% 0,500 200,00  0.566 176,67 0566 176467
"o 0.01% 0,500 .. 200,00 . 0.546 183,15  0.646 15479
n 0.00%% 0. 500 200400 0.593  168.63  D.673  148.58
o 0.0001% 04500 200,00 0,620 167429 1736 5760
n 0.00001% 0. 500 20000 D666 150415 1.086 50435
C.D - 01755 0. 2600



Dose-effect relationship of the chitin synthesis
- inhibitors, diflubenzuron and triflumuron on

different larval instars of Pgara basalis in
terms of their speed indices of toxic effect.

i
e
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!

the insecticlde which gave survival @ef&@@s of 0,566 and
,‘5;3 days respectively., Variations smong the survival
fg@riads of these three treatments were not g%aﬁist&aally
signiﬁicant, wlzﬁ r@ferenea to triflumuron, all the five
»émsagaﬂ tﬁied, giving sarviVals ranging £yom O Q,566 to 0.666

&ays, were found on pars

In the fourth instar 1&?@@@, éifluhenzur@n D1 and
.01 per cent gave survivals which were on par end less thaﬂ
those of the remalning dosages of insecticide, these being
0,600 and 0,753 days respectivelys In the case of the remaine
iing thres 1@wer dosages of diflubenzuron, the swxvival pe?igds
were 1,000, 1.800 and 1.933 days vespechivelys The larvae
urea»ea with triflumuron G.1 0.01 and ﬁaﬁsﬁ per Q@nt had
survival periods of 0.566, D.646 and 0.673 days respectively,
the varistions smong these belng stauiS&ically ina&gnivi@anﬁ‘
 The survival period of the two lower doses of this insecticide
did not shaw-signifiaanﬁ va@iaﬁi&n between themseives anéiwere

significantly inferlor to the higher three d@éagéga

While comparing the velative efficacy of the two
insecticides (Fig. &) to the different larvel imstars of
P. basalls in the case of thé‘geaeaa instar lervae, the survival
periods a? the corresponding doses of the two ilnsecticides did
not vary ﬁignixiaantly, while on the thiré instay 1a?vae, the
ilowest das@ of 3‘66901 per cent shaweﬁ significant variaﬁieﬁ.

in the f@urﬁh ingﬁar 1arva@, 0001 @@r'e@n% .giflubenzuron gave a
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survival period of ﬁ.@@@i while in the csf?esgonding dose
of triflumuron, the survival was 0:.673% days only. The
other doses of the two lnsecticides were on pars
Deformities observed on test insects exposed ﬁ@ ¢chitin
gynthesis inhibitors |

Eesidé& the moriality coused by.chiﬁiﬁxsymthéaia
inhi%it@?s*’warieusvdefarmiﬁies and malinrmations were
observed on the test imseets in their larval, pupal and .

adult stagess @rier to death.

When the second aﬂd third instars of 3. derogats and
B b&g ig were treated, 9arhicular1y with highey desas,
theiy bodies shrunk and graduslly turned black (Fig. 5 C)o
In the cagse of fourth ingter larvae, two Uypes of symptoms
were noted. Some aﬁeppe&.feadimg end thelr hodies graduslly
became black aaﬁ stiff snd mefure death the waﬁy got bent
(Fig. 5 B and Fig. & B).’ Same af the ureaéeﬁ larvae beceme
- goft %@di@d and their buéy wall ruptuweﬁ, resuitlﬁg in the
oozing out of mady flulds leaéxng %o death (Fig. 6 C) of

the larvace

A limited number of fourth instap cﬁterpillars of

Do and P+ basalls which survived, m&mlﬁed te thelyr
fifth instar end leter developed into la?Valﬁpupal mosaicse
in 8. derawatg such mosalcs shew&ﬁ‘a black latvel head

cap su..& w*uch was split but mat v:smplefs&ly cast off below
which %he;gu@al nead could be éistinctly seen (Figs 7 Bl



Fig, 5 Caterpillars of Sylenka deragatg fed on-
bhindi leaves treated with chitin
syntheaisﬂinhibi%ara ,
A Normal larva
B Fourth instar treated

¢ Third instal treated

Fig, 6 Caterpillars of Egata bagalis fed on
smaranthus leaves treated with chitin
aynthesis inhibitors ’

A Healthy larva

B, C & D Fourth instar treated
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Fig., 7 Malformed pupae formed from caterpillars
of Syleots Wm fed on bhindi leaves
treated with chitin synthesis inhibitors
A Normal pupa
B Dorsal view of larvalepupal mosaic

; C Ventral view
D Lateral view

Gy g e
treated wwun synthesis inhibitors
A Normal pupa
B Ventral view of larval-pupal mosaic

C Dorsal view

D

Lateral view






The posterior part of the body had moulted into the pupal
stage, while the anterior part remained largely larvel in
nature, with black twisted legs (Fig. 7 C)s The second
thoracic segment showed a humped appearance (Fige 7 D).

The wing pads were also seen developed but they remained
malformed and free from the body unlike in the normal pupae
(Fige 7 B and D). Under the binocular microscope, patches
of brown pupal skin could be seen developed beneath the green
larvel skin of the thorscic region,

In the case of PB. basalisg also, the posterior part of
the body moulted into the pupa, while the aﬁtnrlor portien
retained its larval neture, However, here the wing rudiments
were nét pminmtly developed, and the hump-like appearance
of the thorax found in the case of _&; derogata was also not
discernible (Figs 8 B and C)s The anterior part of the body,
including the thorax, showed a characteri atie bent opo@ranco
(Pig. 8 D), \

Some of the larvalepupal mosaics partly moulted as
abnormal adults too. Such adults had crumpled and unstretched
wings, short, stumpy and malformed abdomens and weak, brittle
legs and entemnse, The body was sparsely covered with scales
(Fige 9 B)s In some cases, the pupal skin was split, but not
cast off, and the thorsx and abdomen moulted as the adult was
geen thrust out of the same (Fige 9 C)s In a few specimens the
larval-pupal mosaic largely remsined unchenged with the abdominal
pertion alone metamorphosed as adult (Fig. 9 D).



Fig. 9 Malformed adults formed from caterpillars
treated Whth CLILn syatnesls ianibitors
A Healthy adult
B Malformed adult

C&D Adult unable to moult from pupal
covering






Fig. 10 Larvae of sgnmummmsgn
fed on brinjal leaves treated with chitin

gynthesis inhibitors

A Healthy larva

B Fourth instar treated

C & D Second instar treated

Fig. 1 Malformed pupae formed from larvae of
Epilachna fed on
leaves treat2d wit chitin synthesis
inhibitors
A Normal pupa
B & C Abnormal pupa

D & E Larval pupal mosalcs






Fig., 12 Malformed adults formed from larvae of

Hﬂ.&?ﬁm W fed on
brinjal leaves treated with chitin
synthesis inhibitors

A Healthy adult

B & E Larval-pupal mosaics incompletely
moulted as adults

C &D Abnormal adults moulted from
larvalepupal mosale






In the case of Es g;gigéggggggggggggg alse, abnormas
‘1lities could be seen in the differvent stages developing
from trested larvaes ?hafseegm&-iéstar larvee, when exposed
to the insecticides dled within a short time and some turned
completely black, while others retained their tubercles in
their natural yallaw'salaur~whilg the b@éy:%mfﬁed black
(Figs 10 C and D). The fourth instar larvae similerly
treaﬁed.ﬁurﬁeﬁ browni sh aﬂéléiéﬁ'(?ig. 10 B)e LQFValupupal
m@éaie% could be seen in thiS-ﬂéée alsos The posterior énd‘
of Lhcse moulteﬂ as pu@ae wnzle»ﬁhe anterier end r@taineé |
ﬁhe larval eharast@r*{Fig. 11 D and E)« 1iIn some aaaas the
1awvaﬁ m@ultad £ully as pupae b&b their skin was seen with
black patches all over and.@he body tubercles were also fewer
- iq ﬁ&mber.(?iga 11 B and ﬂ}; Some of the larveal=pupal mosalcs
m@ﬁéﬁar@h@&ed as aéults,“ﬁut thelyr pupal skin was not c@mplea
uely cagt off ané Sone tmarg@ﬁ as apodous Thym g (FPlg.12 B
and F}. Those adults which camplataly emerged from the
pupal skin were highly abﬂafmal with crinkled winﬁg and
twigéadg underdeveloped abéamems3€F4go 12 € and D)r
Sterilant @ff@c% of chit;n aynchesis inhimt%@rs fed tﬁ the
&dulﬁq of E. v1ginﬁi@c@epunc.§§g

~'The resulﬁsrare shown in iabla 4 The average survival
péer@s 0f the beetles were ﬂi?ﬁifi&&l tly lower in a2ll the
treatments when compared ta cmatrol and in the highest cone

centration of 0.1 per cﬁnt ths gurvivaL Wag 0.820 dayse



Table No. &4

Sterilsnt effect of two chitin synthesis inhibitors fed to
the adults of E@ilachna viﬁinﬁioctapunctata. '

. .

Treatnents

Average sarwival

_géri@@ of adults

"ﬂaan numuer of eggﬁ
laid ger ?amale '

0820

6.33 (2.477)"

2%.36 (2k‘@&3)2

Hatching pevcen=
%mge af th@ @ﬂ&s

GJ

Diflubenzuron O.1%
‘ i - ’{}egdf% 15436) - 4 56;66 (?.515)1 dk}wﬁ'i {23096@) o
Jow 0.001% 639 129400 (1.376)" 2476 (29.839)°
Triflumuron 015 04820 6.33 (2. ;6@3’ " 13.80° (17.857)5
0 0.01% 3,710 61,00 (?.5@1) : 11,67 (19,693)
" 0.001% { 6‘085 | aéz‘ééﬁazl?zﬁ) 22.&6 (zwu913)“
Control 10,376 759400 19.725)* 98,35 (@ﬁ.?a9)2
€.D 1,476 2,501 18,799

Figures in par@ntﬁese51

are-valueg‘aft@r(x+ﬂﬁéi"tranﬂfﬁfm&tiﬂn-

Figures in paventheses® ave values sfter anguler transformation.



While difiubenzuron 0,01 and 0,001 per cent gave survivals
of 4,363 aond 64396 days respectively, similar doses of
tyiflumureon geve survivals of 34710 and 6,083 déys5respas
ctively. The corresponding deses of the two insecticides
‘did not show sny significant difference in their toxlicity

to the adults of E.

vigintioctopunctatas

The nean mumber of eggs laid by the females in various
trentments were aigﬂifieémtly lower than the number obtained
in the control. The least number of eggs (5.33) was observed
in the highest doses of both iﬂ&@@tiéideSl This was followed
by the next higher dose of 0.01 per cent, the meen numbers in
diflubenzuron and triflumuron belng 56,66 and 61,00 respectivelys
Emnthe lowest d@g@ of 04001 per c@ng, the mean mumbey i@
diflubenzuron was ?29;Qﬁ, while in triflumuron, 1t was 162,66,
The corresponding doses of the two insecticides did not show
significant variztions in the mean mumber of eggs lald per
female, |

- With reference to the percentage hatching of eggs laid
by treated females,;wi&e~vafiatian was seen between the comtrol
"éﬁait%ea%ﬁénta,. While ha%@hing was as high as 9&.35 per cent
in control, in treatments it veried from 11.67 to 24,46 per
cent cﬁlye' The mean percentage hatching in the various treate

ments, however, did not show significant verlations .
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Leﬁhai effect of chitin synthesis inhibitors on the
eEES @figg vigintioctopunctata

The data are presented in Table 5 All the
trestuents gave significantly lewe?'péﬁc@n%ages of
egg hatch then control. The highest dose of 0.1 per cent

oi the two insaaticiaesfgave ﬁhevleaat hatehing and thgse

were significantly lower than all the remalning treatmeniss

. In the sase of diflubsnzuren, the perceniage hatch in

0.01 per c@nt‘(23eh3)'ﬁas gignificantly EQWletnan that
of the lower dose of 0.001 ?@? eent'(fﬁ.ﬁﬁ). The hateh
in the lower two doses were on par (59.19 and 5%.86 per
cent) and significantly higher than that of 0,001 per cents

With reference to triflumuren, the hatching percent-

age in 0:01, 0.001 and 0.0001 per cent were 26.66, 33.73

and 32,70 per cent respectively. There was ne significant
difference among these treatments. The ovicidal effect
of the eafrespending'éa$@s of the two insecticides did

not show significant variation, except at the 0.,0001 per

- cent levele

The survivel of the hatching larvae in various treate

ments also showed significent varistionss The higher cone-

cemtrations of 0.1 gnd 0.01 per cent of the two insectie

- cides gove low survival, the differences between the

average survival periods of these treatments being



- Table No. 5

‘Bffect of two chitin synthesis inhibltors on the ezgs of

Epilachna vigintioctopunctata.

'Avarag@héﬁrvival‘@éfi@ﬁ

Trea%menﬁs ‘ Percentage of eggs hsbched of ewmerging larvae

Diflubenzuron  O«1% ' 40.03 (18.306) - | 04506

“ 0+01% 23473 (28.263) - 0.793

" 0.001% 38:03 (37.986) 2,233

" 0.0001% 5919 (50.335) | 14730

# 0.000G01% 55:86 (48.369) L 076
Triflumuron  0.1% 6.53 (14.765) . 0526 -
" Cu01% 26.66 {31.00) 0650 b

" 0.001% 33473 (35.342) 14570

® 0«00015% 32,70 (3L.854) 1610

U 0.,000015% 53.83 (50.110) 4, 376

Control 66,00 (78.460) | -
o o i ol S o i e o S

C.D (treatment vs control) 26, 394 0.658

c.D (between treatments) 7.635

Figures in parentheses are velues after angular transformations
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statistically insignificants The doses of 0.001 and

040001 pér cent also did not show significant differences
beﬁwé@m themselves, while the sverage survivel pericds of
these trestuents were significsatly less then that of the
lowest dose of 0,00001 per cent, and higher then the three

higher d&é@e of the inseet@ai&es;

_ In this asyac? élgg, the c¢orresponding dases'af
the two iﬁs@cticid@sLéid not show significent variations
in effect, except at the 04001 per cent level in which
triflumuron was seen to be superior. |

Control of pests @:f.‘ ﬁhim%i using chitin ssy&;*ﬁhmis A'
inhibitors and malathion '

Bhindi leaf roller, Sylepta derogntas

The dota and yéé&lﬁs of sﬁaﬁisﬁiaal”aﬂelysis are
presented in Table 67@3& Ag@anﬁix’qu The mean number of
Se deraggta larvae -in the treatment plots sznd ¢onitrol plots

did not show significent variations priocr %o treatments.

One day‘afﬁarlsprayigg, the mnaxinug reduction in populate

-ion was observed inAglcta‘treaﬁed with malathion G.1 per

cent (1433}, closely followed by trifiumuron 0,04 per cent
treated plots (3.33) there being no significsnt differcnce
between the two. The latier was on par with the three

higher doses of diflubenzuron, the mean nmumber per plot

'ééﬁéiﬁg from 3.66 to 5.66. Diflubemzuron 0.02 per sent



Table No. &6

Control 6f the bhindi leaf roller, Sylepts derogats in field
using chitin synthesis inhibitors and a standard insm&ieme

Figuves in parentheses are 'x.raf}.u.es after {(x+1 }% transformotions

{Mzlathion).
: . Mean mumber of larvae observed at éiffemnfk
Treatments : Pre»—zgsﬁzmmt pertods efter spraying (days)
‘?"; 7 | 14 . 21 " 28
Difiubenzuron  0.01% 5,66 LD . 1.66 2,33 b 66 9.00
| | (2.570) (2.228)  (1.550) (1.745)  (2.270)  (2.918)
w 0,02% S 9433 . Te33 . 1«00 2,00 .. 466 164 33)
' (3.161) {2.829) {1.382) {(1.688) {2.378) (3.803)
" 0e03% .~ 733 - 566 - 0,66 133 7 Bub& 25,66 R
” (2.878)  (2.570) (1:276) (1.488)  (2.031)  (L.582) o
" - 0.04% 7«00 | 3,66 1200 %600 3.66 1100
{2.803) (2.157) (1382} - (1.989) {2.080) £§.2§9)
Triflumuron  Oe04% 6,33 3,33  0.33 0s00 4433 2033
| : (2.608) (2.060) {1.138) (1.000) {1520) {4.532)
Malathion Oe 1% 5. 00 1«33 . ‘ 6465 z‘h@ﬂ 1?‘@@0 Be 33
| {2.433%) {1.520}) {1.276} {2.016) {3.527) - (2.878)
Control 7400 733 16466 20.00 19,66 57,00
(2.%2@) (2.885) {4,168) (4.533) {zs,gﬁ&) (5.958)
He8 06042 | @«??% ’0:362‘3 | '309230 | NaS



was least effective and was on par with controls Seven days
after soraying,the mean numbeffim th@.treatmemﬁ'plaﬁs showed
aﬂérés%ié reduction {ranging from 0.33 %o 1466)s There was

ne signiificant va?iatiam~aﬁangst the treatments, - In the |
méamﬁima the mean population in cgn%fal plots showed a signie-
£icant increase (7.33 to ?6.65). During the second week
after spraying, the plots tméﬁn@ with triflumuron were
‘cempletaly free from the pe&%. Populatlions iﬁ plots treated
with diflubenzuron 0.01, @.02 and .03 per cent (2.33, ,GQ
aﬁé'%¢§§ respectively) were on par and closdly followed
%riflum&rgm @sﬁé4@er cents :Eéiatgicn,whi@h‘?aﬁked.high in
'ﬁhe.firgﬁ\ahaerVaﬁian@ ranked last among the treatments in

the observation taken aﬁ.th@'emd of the second week. Populate
'iggAi&'%h@ control plots still remained at a high level

(20,00 per ﬁlét}g Aﬁ_théjé@dﬁef tﬁethird wesk after spraving
there wgs a’' gradusl %uilé_ué’ef'%he pest population in all the
trested plots. The lowest é@@ﬁlaﬁi@n'(ﬁ»EE per plot) was seen
in plots treated with triflumiron and the mahimum was observed
in’piosa treated with malathlon GQ? per cent (11.00). Thefe
was no r@&uc tion in the level ef gepula»ica in control plotss
in g@me@al, the paaulatlan shaweﬂ an inaroa&e ﬂur?ﬁg the fourth
week in the treated as well as - untreated plots ané he tregt-
meﬂr &sfect was seen lost as r@vealea from the lack of signie
ficunt eriqtiens in the mean number of layvae observed in

aifﬁer@nt 91065-



LeTa2 Bhindl jessid, Anrasca bigutiula biggtﬁulg.

The date =snd results of stablstlcal analysis
are presented in Teble 7 and Appendix Is In thisg case
a;@@, %he'prewtreétment count of the pest population
in the differemt‘glcés*éid_nct show significant verie
a%imnsa The mean numbey of Jassids, observed one day
af ter sgéayimg, in plots ﬁreated’wiﬁh malathion
Q.1 par cent was 6.66 and 1t was significantly lover
tham?%he meam\numﬁey.in'ath@? %r@aﬂments; In the
r@mminmﬂg treated plaaw, the population ﬁxd neot vary
slgnificantly (mesn number renging from 16+66 to 20.00),
Biflubenzuron aio@g_e.az and 0.01 per cent were also
seen on par wi%h’éentrmi. In the observation taken
‘geven days after spfafing, mzlathion 0.1 per cent
showed the least aapulatian (?03J per @lct) and thi&
was closely &@1lowad'uy diflubsnzuron 0.02 per cent
and 0.01 per ceﬂt,‘hééiﬂg populations of 14.Ge'and”
1414 33 respectively. The difference smong ihese trogt=
ments were not statistically significant. The rﬁma&nw
ing treatnentsweve aﬁ:éarfwith thesa'%wa'do%es of
ﬁiflubeﬁzuren, but thwy w@ra inferior to malathion.

. The pﬁgulatien in the sontral was signiflcently higher
than any of the treated plots. At vhe end of fourteen

daye after spraying, the populations in the treated plets



Tabla Nos 7

Control of the bhindi jassid, jnrasca biguttula biguttuls in field
. using chitin synthesis inhibitors snd a stendard insecticide

Figures in gareﬁtheses. are mean values aﬁ‘ter (:-r:i-’t)ﬁ transformationl.
N.8 TWot Significant

{Malathion).
o - Pre-trestment - Te2m number of jassids ob;éawaci at ,éii‘fﬁ@féﬂaﬁ;:,
Treatments ' ;ggztﬁ‘@n : periods after spraylng ‘( days) o
i | | EE -
Diflubenzuron 0.01%. 30.00 18,66 .33 . 16,66 171% . 1200
| | (5.201) (4o 267) (3.718)  (4.044) (4.200) (3‘-53&;1)
w 0.02% 22,00 20,00 - 14.00 "~ 17.66 235400 18433
(L.674) °  (4al60) - (3.705)  (4.168) (4.718) (4.036)
W 99{33% 1980 ’ ?6&6& ) : ’ 2@033 E 1?0&% ?5»56 29;33
(4a204) (4:059) " (bo494) (4.201) (3.949) (5.797)
n 0. 04% 20033 1B.00.  19.00 16,66 15,66 12,00 e
" (4.279) ~ (4.152) (4.340) (B.047)  (3.893) (5.414) O
| Teiflumuron  O.O04% 16,66 . 16466 19400 - . 20,00 - . 19433 35428
- (4.056) (4.077)  (&.389)  (&.401) (4.328) (3.948)
Fialathiﬂn g‘a 1% ' ’ 121 65 6: ﬁ@ : ?033 h 17003 ‘ 2&‘@ iﬁc 33
: . ©(3.423) 0 (2.517) 0 (2.631) - - (4.118)  (4.401)  (3.898)
Control 24,33 . 25,00 . 29,33 . 24.66 28,66 2766
(%‘?673 C (4&9&5) . (5:338) : (f';"a 586) (ﬁaﬁg?} v (5$‘?0£3~)
C.D N.S 0.851 . 1.169  0.903 N.§  M.S



. were sigﬂiﬁieanfly 1@werfﬁh&§ ﬁhaé of control bubt there
was no significant variation among the traaﬁme&tg. In the
aubgequent GBS@TVatiOnS the affseﬁ of trea§menﬁs waa seen
lost since the gapulauians in Varzaus plots did ﬂﬁu show

s&gﬁ;$icant variations.

. by7.3 Bhindl aphid, fAohis possypil.

The data end results of statistical analysis are
pregented in Table 8 znd Apgeﬁdﬁx Te The mean number of
aphids recorded in various plots prior to gara?ing and at
we@kly inter¥als after spraying wpto the twenhy-elght h day
revealed that the chltin sygthasis inhibitors did not cause
apg?acia%le redﬁcticﬁ of éph;d-@apalaéia&s éﬁ bhindi. Though
there was an initlsl reduction of thé population in plots
t$@a%ed with4ﬁ3;athian as observed on the flrst and seventh
ﬂa?ﬁ,@fﬁé? spr@ying,;ﬁheiaffect was seen Lost in subseqguent
observations. The data did n$$ va?y‘aigﬁi§ican%1y in gny of

the ebs&r?@tigﬁsu

be7¢4  Bhindl ;fuat and shset bur@r3 Egrias =p, and Mglenagrgmyzg

Qiﬁ‘ﬂu

The data end results of statistical snalysis are,
presented in Tebles 9 and 40 and Appendix I. The incidence
of frult vorer in varlous plots did not show significant
Vafﬁa%iéns'gwicr to trestment and two &éys aftey spraying.

Hine days after spreying the pa@uiation in various plots



| Pable No.8

Control of the bhindl aphid, Aphig
¢hitin syrsi:haals inhmmm"s and & s.uanﬁam insecticide

Jrielot

sy ‘ii in field using

- {Malathion).
TTTTTTTTTm T Neen mumber of aphide observed ot dii‘f@mnt |
Trestments Pre- g;’ig?xm‘t paﬂ@dé after spraying (é&; s} -
— — * ) T 1k 2 B
_Diflubenzuron 0018 8,66 L 9,00 12,00 22,00 - 35,35 36,66
| | (3.402) (2.917) (3.445)  (4.599)  (5.902)  (6.008)
® D.02% 18433 46433 10,66 18.66 . 533 28,33
| (3.303)  (3.703) _iﬁ.m) (B.232) - (7.200) {ﬁ.ﬁza)
" 0.03% 29,33 ;25,66 15466 = 23.00 . = 64,00 28,66
| o (5.198) | (L.782) (§¢95%) (4:660)  (7.781) £§wQ&Q)‘l
. i . Qaﬁﬁ% ’ o 15‘.«@9 B 1’3&!@3 o F ,v y - 2?666 : 6&&66 ‘ &%»66 @ :
(3.314) (3.263) (5”6?5) (5.212)  {7.871)  (6.755)
Triflumuron 0.04% 34.00 24,33 12,00 23.33 75,66 . 31.33
(5.948) (4.533)  (3.299)  (4.668)  (8.308)  (5.679)
- Mglathion O+1% 15.33 B8.33 700 16,00 . &116 3733
(3.798) (2.877) (2.622) (3.833) (6.&35) (6.153)
Control 27,66 57,00 29.66 33.33 90, 33 50466
{5.204) {5.857)  (5.433) (5.653)  (9.428) (7.184)
ﬁ« D . No S ) 1"3'- 3 I Nn S N- 5 3‘3' g N# S

Figures in parentheses are mean values after (:x'z-‘i)"?l'é transformations.

NeS

Hot Significent.



Teble Nos ©

Control of the vhindl frultl borer, LEriang sSpe LN L1210 using

chitin synthesis inhibitors and a stendard insecticlde

{Malathion).
' Pro « Meaxx gercentageg of Lyuit bamr iﬁé@.ﬁ@ﬁce obaerved aﬁ
Trestments W““zgiifmm aifferent pezﬁ.adfa after spraying (deys) o
2 9 6 23 2 %
Diflubenzuron . De01% 9.94 be 1T 2.75 5,35 Se51 555 403
| R (17.78) (11.88)  (9.26) (13.34) (13.25)  (12.83) (‘i‘héﬂ’)
u 0.02% 9,83 6451 2.76 6,60 6430 798 N
(18.42) (14.56) (7.63) (14,89) (13.92) (14464) {12.35)
L 0.03% 04 55 bL.37 524 T+ 19 4,98 Ly D1 Qu57
(14.38) (9.45) (12.80) (1%.25) (12.12) (7.76) (17.04)
8 Q‘Q&% ﬁt?fg o Te 26 , 0,00 Ly 51 Lot 2235 5»?2 S
{(11.44) (15.60) (0.00) (12.28) (12.00) {1198) {15.43) @
Triflvmuvon  0.04% 9.63 2.82 3,23 191 1.70 . 0483 be2q
| {18.01) (9.35) (10.18) (6.55) (7.33) (3.32) {10+94)
Malathion D.1% 247 2,38 526 LeQl 8.84 7.3 737
: (7.63) (5:91)  (13.38) (1187) {17.01)  {16.42) {15.17)
Control 1013 . 6435 6.68. 16445  11.64 8,94 16442
‘ (18.00) (13.91) (14.19) (23.70) {19.68) {16.88) {23.74)
C,E} N.S igt S 7‘ ?ﬁg | 5&408 NQS th . NwS ) |

Figures in parentheses are mean values after angular transformation.



Taple Nos 10

Control of the bhindi stem borer, Mclsnagromyze gbiuss in field
using chitin synthesis inhibitors and a standzrd insecticide

(Malathion).
- e e Dican gséféent@g@s‘ of a‘tem éﬁrér immmaé , o
Treatnents Fre zggigment observed at different perieds after spraying ,(dgxgg)
Diflubenzuron  0e01% . 0,00, 0.00 2.77- 2.77 0400
| (0.00) {0.00) (5.47) (5.47) (0.00)
a 0.02% . 000, 0.00 26TT: 27T .00
- (0.00) (0.00) - (5.47) (5:47) {0.00)
w 0.03% . 0,00 0.00 11411 27T 277
(0.00) (0.00) (16.23) (5.47) (5.57)
@ 0e0LY . ) 0.00 .00 B.33 2:77 5.95 %‘
| {0.00) (0.00) (10.00) . (3.47) {8.11)
Tri flumuron 00885, . 0,00 0400 | 0.00° 277 2,77
. (0.00) (0.00) {0.00). (5e47) (5e47)
Malathion 0e95% 0.00: 0.00 0.00° 2,77 2.77
(0.00) (0.00) (0.00) (5.47) (5.47)
Control 0.00". 0.00 8433 16466 19 1%
(0.00) - -(0.00) (13.59) - {19+80) . {16.23)
c.D - - N.8 WS NS

Figures in perentheses are mean values after engilar trensformation.
Not Significant. : o

HaB



showed significant variations. No fruit borer incidence
was recorded in plots trested with diflubenzuron 004 per
¢ents Though there was a lower ineideﬂaé of démagad
frults in ?1ﬁtéfﬁréateﬁ with the remaining déses of Alflue
b@nZﬁ?Qn, triflunuron an@'mélaﬁhi@n, when compared to
cantra”, the varlations w&r& not stabistically signifie
 cent. The data collected at sixteen days after spraying
ahgwed'that triflumuron ﬁ,aé-gef cent wes the best for the
control of ﬁhéyﬁest,'%hérpérc@ﬁtage of dsmaged fruits
being .9? orilVe ?hi& was czmsely followed a;~malaﬁhi®n,
and uhe lat%wf w&s an par with she r@mainimg Lr@a@mem»s«
The d@ta callae eé in the gubsequ@nt @ESEP?atiﬁﬂs did not
show aigﬁ1¢1aamt Variatiana. The #ﬂ@iﬁ%ﬂﬁﬁAﬂ& shoot borer
was 1%33 in the trested élats whem ea@par@ﬁ~€@ control in
the varicus observations “eeardwa though the data did not

show suatzrﬁﬁaally s&gniuioanc vﬁriatlmﬁsa‘

The mean yield obbained from the plobs subjected
to the various trestments are presented in Table 11
and. the detalls of statisticsl anelyels are presﬁﬁtea,in
Appendix ii The highest yield was iec@rdad in plots .
treated witﬁ triflunuron Q.aé pér cent, and this waé closgely
followed by yield in plots treated with difluberzuron

0.0k per cent, the yields being 6,90 end 6.49 kg per plot



Table Nos 11 Effect of chitin synthesis inhibitors and
malathion on the yield of bhindi.

- Treatments - Mean yiald {kg/plot)
Diflubenzuron 0.01% - 5a 47
| " 0.02% o 5092
" 0.03% 5467
" 0.0k | Bel9
Triflusuron  0.04% | 6,90
Malathion 0. 1% 5. 59
Cemtrnl | 3:19
S S 000

respectively, The'yiald_in the latier %reéﬁm@mﬁ was on par

~ with those obtained from tha4remaining treatments except
diflubenzuron 0.01 per cent, but there was no sigﬂificant _
varietion in yisld obtained from plots treated with the
three higher dc3es éf diflubenzuron. The control, with a
mean yia&d of 3419 kg per plot, was signifisantiy inferior
to the different treatments.

4e8 Control of pests of brinjal using chitin synthesis inbibitors
48.1 Brinjal spotted beetle, Epilachus vigiutloctoounctats

The data and results of statisticel snslysis are

presented in Table 12 and Appendix I. The pre~treatment



' Table No., 12 Control of the brinjsl spotted bestle, ] gzlgahng

vigintioctopunctats

in field using chitin synthesis inhibitors and a standard insecticide

- Pigures in parsntheses ave values
Not Significent.

M S

&fﬁaw (x¢1}% transformation.

(Malathion).
e 0 2 . . HMean numﬁ@f~&f la?va@Aabgérvéd.at“&ifféyéntﬁ o
Treatments. ‘Fre-treatnent, periods after spraying (days)
17 % 2t 28 35
Diflubenzuron T 015 2500 22433 4¢3§ T 0.66 3.00° 18433 12.00
’ (Le9h7) (4.576) (2.958) (1.24b) (1.956) (4e325) (3.445)
" 0. 02% 13,66 966 - 3,00 0.66 2.33 16.66 10,65
| © {3.823) (3. 238} (1,a81) (1.2854) (9.794)  (4.161) (3.151)
L 0.03% 11.66 9.00  4.66 1000 2,66 1500 15,66
© (3e4h3) 0 (2.973) (2.154)  (1.382) (1.910)  (5.866) (3.954)
" 0.04% 19,33 12.33 . 1.66 1400 2.33% 17.66 15,00
| | (4. 252) (3..208) (1-%%%) £1.382)  (1.747). (4.310) (3.676) AN
tﬁ?iflmmn 0-@)&% ‘390 66 18 66 G-ﬁ 000 7+00 ] 17! 33 1200
) » (L4381 {4.306) (?«?3%) (1.000) (2.903) (4.256) (3.299)
Meal sthion L P % 10 66 S 33 iﬁm 65‘ 5& 53 1 3;&6 ﬂ*}.a @6 ‘ ?:a 00O
P (2.315) (1.471) (2.356) (2.339) (3.584) (3.951) (2.627)
Control 30466 36466 58,33 25,00 32,00 2633 29,66
(5.549) (6.132) (7+655) (5.097) (5.723) (5.031) (5.421)
C.D N.S 2,159  1.304 0,815  1.123 N.S

e S



count of the beetlesg in the @laté did not show significamt
variationse The effect &f treatment was obvious one éay

af ter spraying and maximum reduction of pagﬁl&ﬁiem was
observed in plots tr@ated»wiﬁh.malathien D1 per cents

This was followed by ﬁiflubeﬁzur@ﬁ 0.03, 0.04 and 002 per ‘
cent councentrations. AThe.éiﬁferencés smong the populations
in these treatuwents were not statistically significant.
Téiflumurﬁﬂ 0.02 per cent and.diflubeazursm_@seﬁ per cent
were found on par with control, the population levels being
18,66, 22,33 and 36.66 respectivelys The populations observed
at seven &ayﬁ'after‘ggraying.5%@Wed highly significont differe
ence between the conirol gnd treatments.s The mean number of
beetles ronged from 0633 in @iats treated with triflumuron
0,02 per cent to 4.66 in plots trested with malathion 0.1 per
centy while the mean number in contrel plots was as high as
58433, - At fourteen days after spreving aiéa the population
of the beetles in treated plots remained lows The chitin
5ymthesié inhibitors were found significantly suéariar to
malathion, there being no significant variation smong the
‘doses of the %two chitin synthesis inhibitors. MNelathion was
significently inferior to the vemaining treatments but was
seeﬁ far superior %o control, AL twenty«&né days af ter
spraying, difluéemza:@n 0.04 per cent was found %o be the
best, and it was followed by the remaining doses ef-%he Some

insecticides Triflumuron snd malathion wepre on par and



4;8¢2

Q;SOE‘F

inferior to diflubenzuron 0.02 and 0404 per cent, ALL
the treatments were significantly superior to controle

Th

v

data did not show significent variation in the fourth
and £fifth weeks following S@rayiﬁga

Brinjel Jassid, Amrascs biputtula bigutiula.

The ﬁaﬁé and results of stabistical aﬁaiyéis are
presented in Table 13 end Appendix I. The observations |
made one aéy-éft@v s@raying varied,signifiéantiy. The
least jassid population (9.53 per plot) was found in plots

" treated with maiéthieng and it was significently superior

to ell atﬁer treatmenﬁs. The population in plots treated
with ﬁriflumuran 0.02 per cent (1?.66) aleo was less than
that aﬁ control. The remalning treaﬁmen%a, having populap

| tiﬂns ranging fr@m 11.66 %o 1&.66, were on par'wiﬁh centrml

which had a population of 22,66« In the ubs@rvations made

"at“seven snd fourteen days after spraying, diflubenzuron

0.03 per eent, recording populations of ﬁ7.66'and'16.33

respectively, were on par with comtrols which had4pogulat4
ions of 25.33 and 20.66 P@S@@Gh&?&lya The remaining doses
of diflubenzuron as wall as triflumuron aﬁd.mmlathion vere

on par and superior ta canﬁﬁulg The data collected ot

twenty=one, twenty-eight and thirty-five days after spraying

did not show signifieanﬁ variations.

Brinjel ephld, Aphis gossypil.

- The datas znd results of statisticailanalysis are
presented in Table 14 and Apﬁeﬁéix I+ The chitin synthesis .



Table Woe 13

Control of the brinjal Jassid, fmresca bigutbuls
xielé using chitin synthesis inhibitors and a standspyd
insec%imlde (ﬁwﬁ&ﬁhl@ﬂ)o

bicutbul

in

Pre-treaﬁmemﬁ

ﬁe&n number Qf Jassids QhS&fV@i ak é&ff@r@ﬂt

o iy

Treatments reat periods efter spraying (days) .
O A
Diflubenzuvon C.01% 15400 11466 12433 13,00 %6.66 26.66 22,00
(3,926) (3.398) (3.604) (3.721) (6.008) (5.248) (4.597)
u 0.02% 11.3% 12,00 1233 13.33 26,33 21.66  18.66
(3.440) (3»56%3)‘, {3.598) (3.778) (3.325) (&.726) (a-.:»:ﬁ?)
" 0.03% 15,00 14,66 1766 16433 Ul 56 25,33 25400
(3.923) - (3.865) {4.280) (4103} (6.773) (5.125} {4e642)
w  D.04L% . 9.66 11.00 13,00  11.00 28,66  21.33  27.66
- (3.233) (3.449)  (3.670) (3.456) (5.240)  (4.720) (%;m)
. Tmﬁllﬁlﬂﬂmﬂ @ﬂ@% 12396 12#66 _ J}ﬁtﬁ} 1;20 3.3 37‘§3 2‘*3‘3198 23&33
. . {3.506) (mm) {3;3@9} (3',639) (6.153)  (4:995) (4.684
Mslathion 04 1% 17.66 0.33 5,68 1466 31,33 24,00 46,00
. - . (4.316) (1.938)  (2.468)  (3.957) (5.675) (4.997) (3.831)
c@nt}f’iﬂ. 23. 33 22:66 7 25@ 35’ 20&66 59;66 2? - 66 3‘)» 53
(4.921) (4.820)  (5.111)  (4.636) (7.184) (5.340). im‘?’ﬁ?&
C.D NS 1462 1,378 0.672  N.S s ms

Pigures in parentheses are values afﬁer'(x&?)é-ﬁranafa?m&tiaﬁa
Not Significent.

N.8



Table Noe 14

Control of the brinjal ephid, Aphig gossypil in field using
chitin synthesis inhibitors and a siendard insecticlde

Flgures in pqr@ntheaes are values after (x+1)% traﬁwf@zmatieﬂe
Not Signlficant.

W'S

LS

Hean ﬁummcé\oz apn;as Gbm@fV@ﬁ aﬁ dlff@f&nb o

Preatnents Pre-treatment periods after sp! raying {days) |

. count - - i : . o

- g 7 B 1 21 o 28 | 5@;’ |
Diflubenzursn  0,01%  55.00 84,00 63, 66 59, 33 55.00 2?w3§ L0 24
| {7.039)  (9.922) (7.728) (7.623) (7.479) - (5.311) (G.322)
“ 0.02% 43,66 80.00 35,00 100.66.  68.66 22,00  33.20
(6.431)  (8.960) (5.8635) (10.077) (B.284)  (4.763) (5.764)
v 0.03% 5533 107.33 . 53,00 76,66  69.22 22,00 32.33
- {6.950)  (10.338) (6.484) (8.735) (8.197)  (4.788) (5.688)
" 0.043 44,33 197,00 65433 © 10166  87:33  24.66 3460
o o {6.807)  (10.652) (7.209) (9.647) (8.865)  (4.753) (5.883)
Triflumaren 0.02% 86.66 qg,oﬁ 86,00 ° 54u33 47.00 2%.66 32,62
| S {9.006) (ﬁ-ﬁ@) (9. zaa} (7.295) (6.858) {4.954) (’:’Wm }
Malathion 0.1%  59.66 7466 5.00 33,66 = 67.00 24,33 34,60
>. (7.461) .(2,@65{))’ .m@) (5.757) (7.888)  (4:999) (3.881)
Control " 44,00 136466, 47.00 125,66 130,33 27,00 h6u56
(6.852) (11.588) (6. 82,:) (“‘3.5’_;?) (ﬂm-is%} - {5.282) {5‘@%}
€.D NS 0 3945 s NS NS WS Mes



»inhibitars did not show any sigﬁifieaﬂt reﬁuetién in the
population of aphids on brinjal. Malathion 0.1 per'cent
controlled the pest significantly for the first week end
subsequently the population in those plots also increased

and ceme on par with that of the control plets;

beB,4  Brinjal frult and shoot borer, Leucingé@g arb@nalisfané

Buzophera perticelin.

The data snd results of statistical analysis are
presented in Tables 15 and 16 asnd A@péndix I The effect
of trestment was dbvious frcm"thé pereentage’ef infested
Iruits eolleéted'beﬁween ?& and 23 days sfter spraying.
Here, diflubenzuron 0.01 per cent was least effective and
on éar with controls. The other treatments were on par and
superior %o conﬁrdl.’ The percentage of inﬁesﬁed frults
collected beﬁweéﬁ twenty-three aﬁ@ %hirty~ane'days-afﬁer
spraying was least in plots trga%ed with diflubenzuron
0.04 per cent snd it was significently superior %o all
the other treatmentg, This treatment was Lollowed by
diflubenzuyon 0s03 ard 0,01 per cent and triflunuron 0.02
per cent, there being no significant difference among ﬁhe
treatments, Diflubenzuron 0.02 per cent was on par with
malathion and the latter was on par with control. In the
percentage of incidenae observed between thirty-one and
thirty-elght days after spraying a$sc the least inoidqnq@

of infested fruits was seen in plots treated with



Table No. 15

Control of the brinjal fruit bover, Leucinodes prbonalis in

field using chitin synthesls inhibitors and a standerd
insecticide (Malathion).

L

Mesn percentages of fruit bover incidence observed at

Té@aﬁméﬁﬁg different perieds after spraying (days) ‘f
E R n_® &
Diflubenzuron 0.01% 30,52 15.72 1249 e 33 2.75 5.32
(38.93)  (23.11) (20.23)  (12.00) {9.26)  (13.34)
= {} o0 2% 35@ 33 1 3 A 3‘5’ ai 59 ' 1«3‘@ &9 2‘ ?é ‘ 6*§§ )
(38.07)  (21.00) (16.82)  (12.35) (7.63)  (14.09)
w 5‘@5% §!‘34M ‘ 11 5@ ‘?.02 o 207 5.2& &*'}6
o (35.54) ° (15.82) (15.09) {8.13) {12.80) {14.27)
o 0.04% 41,66 5455 3496 0.77 0490 2467
(39.76) . (8.22) & (11.28) (2.71) (3.32) {9+26) e
Trifiumuron 0+02% 2777  Q.hh 5,20 3.9% 1o 11 4,32 @
(26.68)  {14.33) (13.68) (11.37) {5.42) (1176)
B ala‘thi On Qo/j% 3&. 88 29 . 6‘7 £%g 2 5 . 88 6! 39 g ﬁﬁ
(38.37)  (32.354) (12.80) .= (14.18) (14.95)  (12.42)
Control 36,11, 50.95 14,83 9219 8420 16446
(36.68)  (36.77) (22.76)  (17.78)  (16.52)  (23.99)
NS N.S 5,580 4051 6.783  6.845

Figures in parentheses are velues after angular trensformation.
Not Significant.

NS



Teble Mo, 16 Contrel of the brinjel stem borevr, Fuzophera perticells in

field using chitin synthesis imnivitors and a standard

insecticide {(Melathion)e.

. _ Mean percentages of stem borer incidence observed
Ireatments at different periods after sprﬁying (éayﬁ} -
7 -] 35 |
_ - , o i
Diflubenzuron  0.01% 0.00 2777 27«77
w 0.02% 5«53 . 16,66 3333
{8.11) (15.00) {35.08)
" Q. 03% 111 22.22 16.66
| C {11.88) (23.11) {19.80)
” 0. O4% 11450 5453 33433
(16.23) (8.11) (35.80)
Triflumuron 0.02% 16466 1110 16,66
(19.80) (16.23) (12.80)
Malzthion - D.1% 1110 5453 226282
(16.23) (8.11) (23.11)
Control - 16466 11490 b, b
- (19.80)  (16.23) (47.58)
C.D . N.§ N.5 N.S
Figures in parentheses are values after angular tramsfémmation.

"HeS

Not Significant.

09
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d¢iflubenzuron 0,04 per cent. But this treatment vas

also on par with triflumuron 0,02 per cent and Aifluw
benzuren 0.02 and 0.01 per cent. Biflubenzuron 0,03 pey
cent and malathion 0.1 per cent were found on par with
control. P&rgan%ag@ of infested frults collected between
thirﬁy~@igh%»&nd Forty-seven days after spraying was also

significently lower in treated plots than in control

" plots, there being no significant variation amonyg the

differsnt treatments. The deta relating to the incidence

of brinjal shoot borer did not show significant varlations.

Yield , _
The yield obtained from the various plots snd the
results of sgtetisbicsl anslysis are'pregéntadiin Table 17

and Appendix I.

Table Nos 17 Effeéct of chitin synthesis inhibitors and
malathion on the yleld of brinjal.

Treatments | Meen yield (kg/plot)

Difiubenzuron 0.01% 6433
: 0.02% - 6.10

" 0,03% | 6430

" | 0.04% 640
Triflunuron 0.02% g 5+95
Malathion 0415 4,06
Control 4 ' c ' 3,01
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?he‘yiald obtained from plots treated wi%h.diflubanzurcn
0s04, 0.01, 0.03, 0,02 per cent and triflumurcn 0.02 per
‘cent were 6.40, 6433, 6,30, 6.10 and 5,95 kg per plot
respectively. The difference smong these treatments were
not statisticzlly significants The melsthion treatment
which gave a mean yield 0£.Q936 kg per plot was found on
payr with control which gave an yield of 3.01 kg per plot.

4.9 Control of pests of amaranthus using chitin synthesls
inhibitors '

544941 Amarsnthus leaf webber, Pzara bassallse

The data and results of statistical anelysls
'relating %a thié.a?e presented in Table ?é and Appendix I.
The gr@mtreatﬁeﬁ% count of the ﬁesﬁ in varicus plots did
not vary significantly. All the treatménﬁs,'exeegt
diflubenzuron 0,01 per cent brought about a drastic redu-
ction in the pest population as observed one day after
spraying, the populetion ?aﬁging fémm 3,66 to 8.33 per
plote Diflubenzuron 0.01 per cent, with a mean population
of 1066 per plot, was on par‘with control which had a
population of 18.53 pef pleto The populastion observed seven
days after spraying showed that all treatments including
diflubaﬁzurﬁﬂ 0.01 per canﬁ,‘were significantly superior
te the control, though the former was slgnificantly

- inferior to triflumuron 0.04 per cent and diflﬁhenzu?cﬂ
003 per cené.which completely controlled the pest,

3



Table No. 18

Control of the emaranthus leaf webber, Psars

bagalis in field

- using chitin gynthesis inhibitors a.nt:i a standard 1&3@&&101&1@

{iﬁalathlon).
- Mean number of laWa@ eiasc-zme& at dli’famﬂﬁ |
Treatments P‘r@»tregtment periods after spraying (days) o
counsG .
Diflubenzuron C.01% 1200 - 10.66 2.00 - 1466 2,00
(3.592) {3.410) {1.715) {1.609) (‘3-»‘?”353
" 0,02 12,33 | Bu33 0.33 0.66
_ (3.597) (3.040) {1.138) (1-..2%) (*1.7 :5)
) 0.03% 14,00 . 5,00 0400 Ge 66 266
_ {3.410) { 2.450) {1.000} © {1e244)  {1.883)
u '0.0u% 9,66 " 6.33 066  0.00 2,66
(3&5&} (2.490) (1. 244) (1.000) (1.883)
Trifivmuron  0.04% 633 - 3466 0.00 0«33 2:66
(2.68%) {2.021) {1.000; {12138) “ (1.865)
Mzlathion "0s 1% 10400 - hb,00  1.66° Te00 2466
(3.307) { 2. 228) {1.603) {(2.78%) (1.900)
Control 17 66 ; 1853 15 66 20 @G ‘ %ﬁ@@
(&.26?) (&.340) (4.040) (4.550) (1.989)
| N.S 13490 0.6809 0.8355 . .S
Figures in parentheses are values sfber (x+1 )% transformation.
N.8 - Not Significants ‘

w
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At fourteen days after spraying, the population in

a3

plots trested with malathion and the unéreaﬁéﬁ plats
increased significantly while in other treatments it
remained wiﬁhcut-signifigant chenge. The chitin synthesis
inhibitors wére significantly éuﬁerier %o eenﬁralvwhile
they were eﬁ‘pér amaﬁg themselves, The effect of treate
ment were lost at twenty-one days'afﬁer spréying as
revealed from the non significant variation in the data
cglleeﬂ@ds '

The yield obtained from: vaerious treatments and

control avre @resentaé.in,?abla 19 and the results of

gbatistical analysls are presented in Appendix I.

Table No 19 Effect of chitin synthesls inhibitors and
- malathion on the yield of snarsnthus.

[ i 3 & . . o . i

%Tr@gtments | Meen yield (keg/plot)
Diflubenzuron @*é?% S 218
" 0.02% 2012
# 0.03% . 2,06
o m 0.04% 2423
Triflumuron 0.04% ' '_ 2. 24
Melathion 0o 1% | 1052
Control | o ) 1.22

C,p . 0457
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The maximum yield was obitained in plots treated with
triflunuden 0,04 per cent (2,24 kg per plot) and 1%
was closely followed by plots treated with diflubenzuron
0.04, 0.01, 0,02 and 0,03 per cent (2.23, 2,18, 2,12 and
Q.Gékkg §@r'§1@ﬁ'r@a@@ctiVe1§}g there belng no significaﬁt
éiffgr@nc@s among these trestments, Malathion treated
plots (1+52 kg per plot) were on par with control plots
which yilelded 1.22 kg per @1?%.
4a10 Persistent ﬁaxiéity_aﬁ chltin synthesis inhibltors and
mzlathion applied on bhindl to the fourth instar larvae
of Sylepta derogata
The data are @resented in Table 2@ and Fig. 13.
‘The toxlelity of triflﬁmurOﬁ and the lower doses of
difiubenzuron parsisteﬁ ugﬁahéﬁ@aty;éigﬁﬁrdéys, while
that of the higher doses of diflubenzuron-énﬂ malathion
>persisteé upto twenty-cne znd fourteen dayé respectivelys
The @éfsistent toxicity of the inmsecticide %o S. derogata
- was found to be maximum for triflumuron which had a
PT index of 955.5., This was followed by ffflubenzuron
0.04; 0.03, 0.02 and 0.01 per cent, the PT indices being
932.4, 791.7, 655.1 and 581.7 respectively. Malathion
had the lowest PT index (303.1).
4411 Persistent toxiclty of chitin synthesis inhibitors znd

mezlathion epplied on brinjsl to the fourth instar larvae
of Epilachna vigintloctopunctata

The data are presented in Taeble 21 end Fige 13

Triflumuron 0.02 per cent znd diflubenzuron 0.04 per cent



Pable No. 20 Persistent toxicity of two chitin. synthesis inhibitors end

malathion applied on bhindi to the larvae of Sylepta derogata.

Treatnents

Per cent mortelity of larvee exposed
gt different intervels after spraying
(days)

7 b o2 =/ 35

24

Eiflubeméur@n :

: H

4

0’
Triflumuron

Malathion

0.01%

0.02%
0.0%%
. 0.04%
0 0L%
Da1%

16,6 266 6.6 3.3 0.0
433 30:0 -10.0 1040 - . 0.0
50,0 k3.3 20,0 0.0 0.0
533 56.6 23.3 0.0 . 0.0
46,6  53.5 26,6 10,0 0.0
1 30,0 13.3° 0.0 0.0 0.0

. 5 L - _ . PN oo

28

-
2
28
b

20.7
23.3

377

. ):}'Lh !@'

Bh,
21.6

5%1*?

- 6551
7‘3@ (Y3

932, 4

955.5

lgﬁﬁtq

P _3’?eriad after treatment in days.
s ﬁvarage_re@idual Toxicity. |

PT  Index of persistent toxicitye

99



Table Nos 21

Persistent toxicity of two chitin synthesis inhibitors and
malathion epplied on brinjal teo the larvae of
Epilachna vigintioctopunciata.

Treatnents

Per cent mortslity of larvae exposed at -
different intervals after spraying (days) P

7 (R - 35

PT

B

Diflubenzuron G@O?% :

* 6592%
o 0.05%
) ) L : 0»@2%%

Friflunuron 0.03%

Halathion Go?%f '

43.3  26.6 33 0.0 0.0 21 2hs 2.
46.6 333 6.6 0.0 0.0 21 28.8 6048
50,0 33.3° 6.6 0.0 0.0 21 2.9  627.9
53,3  36.6 10,0 3.3 0.0 28  25.8 722.4 g
40.0  43.3 66 3.3 0.0 28 253 6524
2646 3.3 0.0 0.0 0,0 b k8 207.2

L

PT

Pari@ﬁ after areatmenﬁ in d&?ﬁt
Average residual %@xxcitya S

Index of persistent toxicity.
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remained toxic to the insect upto twenty~eigh% days, while
the remaining dose affdiflubénzuran @ersisied‘upta twenty-
one days and malathian‘apta'fauréean dayss The persistent
toxiclity based on PT indices- was fauné té be highest for '
diflubenzuron 0,04 per cent and this was followed in the

~ descending order by triflumursn, diflubenzuron 0.03 per

cent, diflubenzuron 0,02 per cent, éiflubenzuran 05,01 per

cent and malathion, the PT indices being 722.4, 652.4,

627,94 604,8, 512,46 and 207.2 resp&etiVely;‘

Persistent toxicity afvcnitin<synﬁhesis inhibitors and
malathion applied on smaranthus to the fourth instar larvae
of Pgara basalis

The data éﬁe presented in Table 22 and Fig. 13. The
toxicity of chitin synthesis inhibitors persisted upto
bwenty-one days, while that of malathiﬁn remained only for
fourteen days. Baé&d on PT indices the persistent toxicity
of the variocus treatments could be ranked in the fgllswiﬁg
descending order: triflumuron 0.04 per cent (PT index 596.1),
diflubenzuron 0,04 per cent (558,6), diflubenzursn 0,03 per
cent (536,1), diflubenzuron 0,02 per cent (373.0), diflubenzuron
0.01 per cent (348.6) end malathion 0.1 per cent (280.0).

Unlike the juvenile hormone analogues which killed
only later instars, chitin synthesis inhibitors effectively
killed all larval instars as shown by the dose-effect

relatisnship. .Even if larvae wers not killed, these



Table Nos

22 Persistent toxicity of chitin synthesis inhibitors and

malathion applied on amaranthus %;c *'ahe larvae of
Prsra basalis.

' " Per cent mm*tality of larv&m exgmse_ei at

~ PT

P Period after treatment in dayse
T  Averasge residual toxicity.
PT  Index of persistent toxicitya

€9

Tregtments dz.ffereem‘; intervals af ‘tﬁﬁ- spraying {days)
T 2 B
mfmbemumn S 0u01% . . 26,6 . 16,6 - - 66 0.0 21 16.6 . 38,6
o 0.0%% - 30.0 . 13.3 LS040 . 0.0 21 17.7  373.0
" 0,03 433 20.0 13,3 . 0.0 21 25.5 536.1
n S 0.0M% . 4646 . - 26,6 . 6.6 0.0 21 26:6 5586
 Triflumuron - 0.04% . 50.0 . 23.3 . 13.3 . 0.0 21 28,8 60641
Malathion 0% © 30,00 10.0 © 0.0 - 0.0 b 20,0 280.0.
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chemicals were seen to disrupb the later life stages and
even affect fecundity of aﬂulté and hatchabllity of eggs
lald by them. Besides this, their moderate @@rsistence,
coupled with the fact that they are less tpxie o ﬁan—
target organisms seems to indicate that chitin synthesis
inhibitors are pbeferable 0 msstﬁcanv&ntianal insecticides

in use today.
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5, DISCUSSION

The éaée«effect relationship of the chitin synthesis
inhibitars aﬁa the test insects @as assessed in tems of
average survlivel periods and speed iQﬁiees as the treated
larvae usially died from the third day after treatment
onwards, though some survﬁveﬁ'langer; Similgr'ebsefvaﬁicns
were mede 5y Beevi =nd Dale (1980) also. The dose-effect
relation %o the two chitin syathesis inhibltors on
Szigﬂ%a_d@ragata:waa found to %@ positive and linear. The
%m&ic éfﬁ@cﬁ'dn the"éecand and %hifﬁ.instar caterpillars
was mor@ ar'iéss the samg, while the average surviveal perlod
" of the treated fourth instar eatérpiiiars was significanﬁly
longers Such negative relationship between the toxlcity of
chitin Synﬁhégis inhibiﬁars,aﬁd age of the insect treated
has been reported byvearli@r workers also (@g@saaurt, 1978b;

House gt sl., 1978; Ascher et sley 1978aje

The relative texiﬁiéy of the tﬁa chemicals was found te
be more or less the same as shown by the averasge survival
periods of the second and third inataf.lavvae of 8« derogatas
In lower doses tried agaelnst fourth instar larvae, triflumuran,
was found to be slightly more toxic than the corresponding
doses of diflubenzuron (Pige 2). The relztive toxicity of

the two ch@migais had not been studied earliers

In the case of Epllachne vigintiogtopunctata, the second
and third instar larvae vwere found to be more susceptible and
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the positive and linear nature of ﬁhe‘ﬁgaeneffeéﬁ‘
relationship was not clesrly menifested sinee the. survival
periods infvari@us—%reatmeﬁts viere almost on par. The
survivael of the third instar larvee treated with 0.00001 per
- cent concentration of the insecticides SurVivéd for a signie-
ficantly longer peviod (Table 2).

As in the qaﬁe.éf,§;wdarﬁgata, the féurﬁh'insﬁar Larvae

of He ?igigﬁiactéggnetetx wera also less S&ﬁCCQaiDIQ. The

correzponding higher three doses of triflumuram and diflubenw
zuron were equitoxic 1n the case of secand and third instar
1arvae while the two lower doses of triflumuren were slightly

more toxic than the corresponding doses of diflubenzuron.

The average éarvngl'geriﬁd of the second instar larvae

of Psarg baselis was 0.300 in all the treatments. This low .

wival period iﬂdicaﬁe@'the high tdxiciﬁy of chitin synthegis
inhibitors to this instar of the insect (Table 3)s The higher
Lwo d&sages of diflubenzuron and the higher three dosages of
triflumuron were found to be more effective far the control
of fourth instar caberpillars while the tw@ Lower dosages of
both insecticides were relstively less toxics In general,
the relastive ﬁcxicity of the ﬁwckiﬁgectici@ea at the diiferent
doses tried were on paf'against the diffevent larvel instars
of P. basalis,

Among the three insects, P.  basalis was found to be

most sugceptible to the éhiﬁin synthesis inhibitors. 'The
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aversge suyvival peri@d of secand instar larvae of

B. hggalig trested with thege taxicants in different doses

was 0.500 days only, while in the case of B vigintioctopunctala
it ronged from 0.595 to 0.950 days and for S« d@rogata the

range was from 2.500 to 3.183 dayse In the case of the third

instar lervae of P. Dagalis, Es

vigintioctopunctata and

§&'éﬁr§gata, the average survival Qérisés ranged from 0533 to

0933y 1500 to 3,000 and 2,500 to 4;659 days respectively.

In the faurth'insﬁar larvee of the above insects, the average

survivel periods ranged from 0.566 10 1,986, 24513 to 4e433

and 4.000 to 5;733 days respectively. |
'E@sidﬁs‘th@ mortality caused by-éhiﬁiﬁ synthesis inhibl-

tors, various malformations and deformities, as described

under resulis, were observed in the different life stages of

the test insects. The sublethel doses of the chitin synthesis

inhi@itafgg'@sgeeially on the later instars, resulted in the

developnent of larval-pupal mosaics in Be b&salis, 8. derogsta

aﬁ well as in E. uﬁetata. Such larval-pupal

masaies were @bse?ved in Nephantis serinops araa§@d with
difiubenzuron by Sundarsmurthy end Sanﬁhakrzﬁhnané(1979) As
observed in the present studles, these scientists had alsa
nobed théfd@?eiogmenﬁ of mogalcs with larval heads end :
unt?aﬁsf@?meﬁ thorécic legs. Sometimes, the pupsl skin was
seen split bﬁt the adults were ﬁnablé to emerge =nd even when -
| the adults emerged ﬁﬁeyywera foﬁn@ highiy-m@lfanmé& with



crumpled wings., The incomplete mouliing anﬁ.malfermatigﬂs
observed in the present study may be abtributed to the
blaé&ag@ af‘ahiﬁin»de@ssitian as reported by meny eariier
workers (Post and Vincent, 1973; Salema gt al., 1976;

- Ighaaya and Aséhef.r1é773-ﬁéf, 1978 Hammann and Sirvenberg,
1980)s Such incomplete moufting and chimeric morphological
defornities are also suggestive of hormonal interference,

Yu and Tevriere (1977) suggested that ecdysone was inhibited
in three different species of diptera. Lung (1980) had also
suggested that chitin synthesis inhibitors had an effect

on the endocrine syséem‘ef the insect, While the juvenile
hormone éid not exhibit a lethal éetion on éarlier instars
of insects, the ehitinmsymthééis inhiﬁitm?s were found highly
toxic to th@sg sféééé, This gave.an added adventage to these
chemicals over JH analogues for use in the field of plant
protections '

Fesding of adults of B« vigintioctopunciats on brinjal

leaves ﬁ?éaﬁeﬁ_witﬁ the chitin s?ﬁthesiavinhibiﬁars showed

~ that the twg_ehémicals féﬁuceﬁ.ﬁhe average survival period

of the insect significantly. The dose-response relationship
iwas both positive and linears Between the corvesponding doses

of the two insecticides, there were no significent varistions.

The number of eggs lald by the. treated females were signie
‘ficantly lower than the number obtained inm the comtrol. Between

the two. insecticides, there was no significant difference in the

P



sterilant effect. T e hatching gefcentaga of eges laid

by trested femelés was aleo far less thaa that obtained

in 8onﬁr@i¢ However, between the corresponding doses of
inseaﬁiﬁiﬂeg_the vafiati&ns were’@ot sﬁatisﬁicall§ glgnie
ficants Chemosterilent actlon éf Dimilin was earlier
reported on adult fruit £ly (Arsmbourg, 1977) and cotton
boll wesvils (gﬁex.augmm,g 1977 )e Schroeder (1976) des-
erived Dimilin as disvupﬁin‘cnémiCQl in oogenesis and
enbryonic égvelegmenﬁ‘in';naectst -

| The ovicidal effaéﬁ'éausga'by dipping of eggs in |
ﬁiffﬂrent dilutions of chitin synthesis inhibitors for

15 minute h&wa@ thet ﬁh@ efieat was pasitzva and linears
A1 %’ tf@@umwnﬁs slgnif ieaﬂuiy reduced the hatehing @avw
centage of eggs. Setween the two chemicals, there was no
significant éiffgrencevin éf£é¢t¢ Ovicidal action of
diflubenzuron was re@arteﬁ‘by earlier~waﬁkeyé also ‘
(Grosscurs,. 1977, 1978b; Hojler and Casiday 1979; Bull, 1980)s
The mede of evicidal acticﬁ was attributed to an inters
fer@mc@ ef chitin synthesis within the esEs (Grcmgcazt, 1978b)
- Bull aﬂﬁ Ivie (1980) and Hammarin and Sifrembcrg (1980) attrie
buted the lack of 1&??&1 emerg@@ce &ue to tha weahna 3 of
,ﬁh@ cuticle which c@uld.nst grmvide mdeouate r&gidness for .

supporting muscles invslveé,;ﬂ the eclogion Process,

The av@ragersarvivéi period of the larvaee wﬁich emerged

from the treated eggs also showed significént variations.



The dozse of 0.1 and ®¢01'par cent were most effective

and 04001 and 00001 per cent were of intermediate

ef ficacy while the lowest d@ée of 000001 g@f‘aent was
relabively imeffeatfve though superior @a~@&ﬁ§f&l;»3&tw&@ﬂ

the two whS@c%isia@a there was no significant 'differences

The field evaluation of chitin synthesks inhivitors
in“cam@a@igen with malathion was done against the gaaﬁs of
bhindl, brinjel end amarenthus. &géia&% bhindi leef roller,
B« derogatn wslethion showed maximum reduction of pest
populztion one day aftér spraying, =nd it was on par with
C EPiflumuTons ?he.&atter was on par with the three hibherv'

- deses of diflubenzuvon, One week sft@?'sprayimg; the
‘Qopuléﬁi@n*iﬂ\all treatuents @éré on par and superior %o
ﬁﬂﬁ%?@lt In su%SPqueat Qﬁ&@??aﬁl@ﬂ&, tb@ pest build up

was m@w@ in malathior treated plots than in plots tremted
with chitin synthesisg mmbm@m, Kn ala, th@ae @b;sew;-}twné,
triflumuron shoved the lowest level of larvel populations
‘However, the difference in the efficacy of triflumuron and |
varicus doses of diflubenzurpn wes not significsnt. It can
be concluded thst the chitin synthesls inhibitors even at
low dﬁs@s.éf 0.01 per cent can aff&c%ively gontrol the pest.
The glight superiority in the perfommance of triflumuron |
obseyved in this field experiment was elso moted in the dosee

effect relztionship of the tws chomicals dlscuesed eamliér%



77

Against the bhindl jassid Aurasca bigutiuls bigutiula,
maléﬁhiﬁn was found to be significantly superier to the
chitin synthesis inhibitors as observed one dey after
spraying, while the latter at the varicus levels tried
were Qﬂ‘@@?’iﬂ effectiveness. At seven days after spraying,
malathion was found to be on par with'the two higher doses
of diflubenzuron snd fourteen days after spreying, all the
treatoents were found superioy to control while there were

no significant variations omong the trestmentss

The population of bhindi sphid Aphis gogsypil observed
at different occasions after spraving showed that the chitin
synthesis inhibitors were not very effective ageinst the pest,
while malathion brought down fhe populstions This effect laste
upto one week after spraying. Subsequently the populations in

these plots also incressed and came on par with control.

The effect of ?reaﬁéent.on the incidence of bhindi fruit
borer, Esriazs sp. was obvious from the percentzge of infested
frults observed during the first nine days after spraying and
during the period from nine to sixteen days asfter spraying.

The least incidence was observed in plots treated with
diflubenzuron 0.04 per cent during the first weeks During the
second week.this treatmant was found on payr with melathion, émd
the latter was on par with the other treatments except controle
The Treztments did not significently control the incidence of

shoot borer,
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The results showed that the two ahi%in synthesis
inhibitors were supevrior to mala%hian or atleast on
par with it in controlling the major pests in bhindi.

. Between the two chitin synthesls inhibitors there was no
significant difference in efficacy at the doses at which

they were tried.

The yleld data also showed favourable influence of the
treatments on the ¢rop. The maximum yield was obtalned in
plots treated with triflunuron, snd iﬁ was on par with the
vield from diflubenzuron treasted plots. The doges of 0.03
and 0,02 per cent of diflubenzuron were slso on par with the
higher dose of 0.04 per cents The vield in control was
significently lower. Since the 1évai of éeﬂﬁ,iégidence on
the crop was not very high, the above increase in yield
camnot reasonsbly be attributed to the extent of protection
offered to the ¢rop framggast injuryse This increase may, as
in %h&‘aaée of many insecticides, be attributed to the
phytotonic effect of the chemicalss ZIacob gt gi. (1980)
reported that doses of 0.04 and 0.06 per cent Dimilin
apparently aﬁimulat@ﬁ'phetasyﬁthesis'in leaves and accumie
labion’ of sugars,. ascorble acid and total acids in fruits,
thereby improving the quality and quantity of produce in

peaches.

fmong the pests of brinjal the mogt important one

obgserved was the spatted'b@etlé,‘g* vigintioctopunctata.




Against this pest, malathlon was found ta give the best
bulﬁs initially as obgserved one day alter spraying and
it waa alsc on par wvth the three higher doses of diflubens
zuren. All the treanmen%s were found gu@eri@r and very
effectlive agaiﬁat'%h@ gest gseven days efter sgraying, when -
compared to the population in the control plotse AL
fouvrtesn days aﬁt@r'sp@aying, malathion was {ound inferior
to chitin synthesis inhihitqréjinAcantraIHng the pest
while all the treatments were keeping the pest in check.
The popuwlation was least in pléts treated with-triflumurqn.
The subsgqgeﬁt build ug'in’paguiatien.was less In plots N
treated with diflubenzurcn end melesthion as observed
tw&ﬁfy#ene days after wp?éying. The population in control
was st*l? highe ﬁwanﬁyueight days atlter spraying, the

populati@n in t?eatmentﬁ Came On par with that of control,

Tha bringal Jassid, Amrascg,ﬁiguttula bigubtuls was
also eff@ctivelyicanﬁralléﬁ b? various trestments. Igitially
malgzthion geve the best éaﬁt?al,.ﬁutmaﬁ'@bs@rﬁed et seven
and fouritesn days after spraying, maléthian camé\on par
with othey t?ea%m@nza except with diflubenzuron 0.03 per cent,
the latter belng on per with the control. As in the case of
bhindi ephid, the brinjal aphid, Aphis gossypil was noi
ef fectively controlled by chitin synthesis inhibitorss. The
popul ation in4ma1aﬁhignﬂt?aa%édvgléﬁs feﬁagaéd low foxr a ,
period of one week after spraying énd:sanQQQ@ﬁtly got built

P
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The brinjel fruit borer, Leucinodes grbonslisg was
also &eund controlled by the variocus treatments. The
chitin wynth@ sis inhibitors reduced the perc@ﬂtag@ of
fruits ﬁaﬁa{@d by‘ép a?aenglis as observed ot twsﬂtywahfee,
thirtyeoneg, thirty-eight and,wfor%ycaevaﬁ,days af%e?
éprayingq In general the dirfferent doges of diflubens
zuren asnd Striflunuron G.@z-p@r cenﬁ ware Zound to be
on pér and were glso on par with'm@lath§an or silghtly
ﬂ&gm?ier-tﬁ %he samee The ﬁreatmenﬁs did not gi?e

sﬁgnificeat aeﬁtral of sheat vorer incidence.

The dmﬁm @r&sented in Table ﬁ? showed thqx chitin
syn%haqis inhibitors had a fav»urable infivence on the
yimldf~ The yielé abtalaea~frum malauhiﬁﬁ treated plots

Waa on: ?w? with that if@ﬁ c@atrml plotsas

Gn smaranthus, the leaf wpbber'?. Dbasalls was the
only @@bu asserVQﬁ durirg the period of the experinent,
All the doses Qf difluaenzuron:and triflumuron 0:04 per
cent ggve eff@ciive contyol of the pest upto faartaen days
after spraying. The plets treated with malathién 0.1 per
cent %185 showed the same level of population upio seven
days aytar spreying, but Eﬂﬁu@@ﬁ@ﬂﬁly there was an lnerease

of population in these plots.

The yield of amersnthus was also favourably influenced

by chitin gynthesis inhibitors while the yield obtalned from
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the plot trested with malathion was slightly higher than

controls

The persistent toxicity of chitin synthesis inhibitors

C o S ﬁermga%a was found to be higher than that of malathicno
Among the chitin synthesls inhibitors, triflunuron had a
higher persistent toxicity to the pest than diflﬁbenZurmn.
Regarding the different dosages of difluh@nzurﬁﬁ’triaﬁg a
bPositive linear r@latioﬁéhig was observed between doses and
@ersisten% toxicity (Fig“ 13)s The meximum persistent
I’toxicity was noted for diflubenzuron 0,04 per cent and it ﬁa&
_ failbW%é by triflumurenAﬁ.az ?ervcsnﬁ‘and diflubenzuron 0,03,
0.02 and 0.01 per cents The PT index obtained for malathion
: waslweiaﬁivaly very 1&@'(?1@. 13)s  Based on the persistent
toxieity to P, basaiis, the trestments could ne ranked in
the following aescending erders triflumuron 0.04 per cent,
difiubenzuron 0,04, 0:03, 0,02 and 0.04 per cent. Based on
the response of the three test ingects tried, it can be
concluded that the chitin synthesis inhibitors are much more.

persistsnt under field conditions than malsathion,

El-Tantawl g@,gl,‘(ﬂg?ﬁ) have reported that residues
of Dimilin remained effective on cotton 1eaves-against
& dittorsiis for over fifteen days, while Schacfey and
Dupras (1977) foumd it persisﬁing upto twenty-six days in
fields Beevi (1979) reported persistence of diflubenzuvon

01 potted rice seedlings upto £ifty deys under protected
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conditionss As the chitin synthesis inhibitors appear
to be moderstely persistent they seem to be f@va&rablé

ingecticides for the control of vegetable pestse



‘SUMMARY




SUMM ARY

The doseeeffect r&laﬁiénship of two chitin
synthesis inhibitors viz., diflubenzuron end triflumuron
agalnst three vegetable pests viz., leégtg,de?agata,
Epilachns vigintioctopunctata, and Pgara hasglis?was
assessed in terms of the average survival periods and
speed indices following the method developed by Pradhan
(1949). The chemicals were administered orally by making
the larvae feed on treated food materislss The dose-effect
relation of the chemiczls on Sylepts derpzata was found
to be positive and linears The foxic effect of the various .
doses on the second and third instar czterpillars was more
or less the seme while the averaée survival period of the
' ﬁgur%h'ins%@? Gaterpilla?_wés significantly longevr. The
%axici%y'af the c@rr@spsnding doseg of the two insecticides
agzinst the second =znd third instar larvae did not vary
significantly; Against the fourth iﬁstag laxvae, at the

lower dosesy; triflumuron was found to be more toxic,

The larval stages of Epilachna vigintioctopunctata
were more guéceptihle than 8. derogata larvas. The different
doses trieﬁ were almost eguitoxic to the second snd third
instar caterpillars. The aversge survival period was signie

ficantly high in the lowest dose of 0.0000% per cent. At lower
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doses triflumuron was slightly more toxic % forth instar
1@?\7&‘31@'

- The larvae of Pgara basalis were most susceptible
to the chitin synthesis inhibitorss The survivsl period

of the second instar larvae was 0.500 days onlys  The
_h,gher doses of the chemicals were found to be effective
‘for the control of f@mrth instar larvees The two chemicals
414 not differ significantly in their toxicity To the various
larval znstars of P, bagalis.

Besidez the mortallty caaséégby chitin synthesis
,inhibiﬁ@rst Various malformations and deiﬁfmities were
cbsgrwad in the various life stages of the insects, especlally
when the chemicals were applied at lower concentrations and
on the later larval instars. In larvae the effect was
manifested as the blackening, shortening or softening of the
Body prior to deaths In Pupae, characteristic lawgl-pupal
mosaics were formed, Pupaé cauld not moult out of the pupal
skin c&m@7ﬁtely, oy m@ulted as adulﬁs deformed with crumpled
‘wings, twisted and shsrmeneé abémmvﬂs and brittle antennae
and legs, These malfommations are suggestive of the chemicels -
interfering with chitin synthesis and the moulting processes
of the test insects, Intéﬁfefenca of nowmal hormonal- control
of mmam@rphaais is alsa suggested, -

The sterilant action of the two chitin synthesig
inhibitors on B. vipl

ntisctopunctata was assessed by feeding
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Ireghly emerged adulis with treated brinjal ieavéé&' The
treatnents significantly affected the aVQragef&u?Vival

period of adults when compared %o control. The mean

number of eggs lald by the surviving adults was also
adversely affected by the sterilent effect of the chemicals
and the h@tcﬂimg per@en#age-éf eggs lald also less than

that in combrol. The different doses of the chemicels showed
an overall linear vesponse with reference %o these chemo-
sterilent effects. There was no significant veriation in

. the sterilant effect of the two chitin;synthegia inhibitors

trieds

The ovicidal effect caused by &ipgimg the eggs of
,g; vigiﬁﬁieetoguﬁetata for fift@en‘minuteﬁ in smsg@nsioﬁs/
emulsions of the compounds was shown by the sigaificant
reduction in the hatching percentage in all the trestments.
Between the two chemicals there was-ns significa&t difference

in effect,.

The relative efficacy of the two chitin synthesis
inhibitors in compérisen with malathion (as insecticide
comnonly used for the control of vegetable pests) was
asseséed undey field candiﬁiqns against the pesis of bhindi,
brinjel and emavanthus. A randonised bloock 'tieasi gn was adopted
for the experimeﬂé. Malathion was found s&@eriar in controe
1ling the bhindi leaf roller, S« derofiate initially, but
later the pest builg up was faster in malathion trested plots
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than in plots treated with the two chitin synthesis
inhibitorss In general, the various doses of diflubene
zarém snd the single dose of triflumu?en tried were
found to be eﬁ-pars Results shaw&d that 0,01 per cent
gf chitin ayn%hesia inhiéiters<cauld be adventagesusly
used for the control of %he‘pegﬁﬁ Ageinst the bhindl
jassid, Amgasce bleubtule biguftuls, molathion was found
to be superior in initial contrsl but in subsequent
observations all the trea%meﬁﬁs came on pay and signie
ficently superior to control. None of the treatments in
the present exnerimén%'effeetiVQly canﬁrsiled the aphid,
dphis zossypil on @hind;, though the popula%ign was kept
low by mslathion upto one wa@k after &prayiﬁgi The chitin
synthesis iﬂhi%iﬁﬂf% were found @ffectlva in eontrolling
bhindl fruilt borer Earias Spe alE0e Diflupenzuron 0.04 per
cent was feund‘supe%iﬁr during thé first week after spraying.
In fhe second week ithQS‘sn par with malathion and subse~
quently all tfewtments come cm pars Shoot barmeinéiéense
in the various plots was vary low end the chitin synthesisg
‘inbibitors did not seem to cunt@sl this peste

The yield data indicaﬁed that the chitin synthesis
inhibitors probably exerted phytotonic effect en the crop
the yield being superior to those from plots treated with

malethion and untreated plots.
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Among the pests of brinjal the spotted beetle

E. yigintioctopunctata

were predominantly available.

The population was least in plots treabed with triflumuron
in the initial observation, but subsequent build up vas
less in plots ﬁ?@&féé with diflubsnzurons As in previous
cases, though malathion was superior for initial control,
thg'builé.upvcf population was morve in plois treated with
this eﬁemiaal; The treatment effect was seen 1est in
 plots four weeks of ter spraying. The brinjal Jassid,
Amrasca bigublulas biguttula was slso Gmnﬁrelleéiby'%he

various trestments, there being no significent variation
’ N

among them. The brinjal aphid, Aphig gossypii was not
controlled by the traaﬁmehés excent malaﬁhi@ngﬁ The different
doses of diflubenzuron and triflumuron 0.02 per cent was
found %o beﬂon par and effective ag@inst brinjal fruit borer,
Leucinodes orbonalis while malathion was found to be inferior
%o them, all the treatments being significantly superior to
control. The chitin synthesis inhivitors had a favaurablef o
influence on the yield of brinjal also while the yield |

obtazined fyrom malathion trested plots was on par with control.

On emeranthug, P. basalis was the only pest obaerved
during the experiment. Seven deys after spraying, the
population wes low in sll the treated plots, while in Subse§
quent observations, ﬁhevgaﬁalaﬁién 1évalrbecame relatively

higher in malathion treated plots, The yield obbtained from
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plots treated with the chitin sym%heSisvinhiEit@ré was
slgnificently higher than that of the malathion tresved
plots and of the untreated plotss

The persistent %@xiei%y of the two chitin synthesis
inhibitorg and malathian t@ fourth ingtar larvae of
S. der@gaﬁa, B, vi intlocta uncﬁat¥ and B Dbagelis was
assegsed by exposing the larvae in tne laboratory on treated
1eagee of the food plants sallectad at\éiffewen% intervals
af ter s@rayin@ and then noting bh@lf mortalitys In general,
uhe chitim synthesis inhiblﬁars had much higher persistent
toxicity than melathion. The chitin synthesis inhibitors
nefszsted for 21 to 28 days, while malaohian p@rsimtea only

upto 14 dayse.

&g obgerved from the dose~effecn ?@lﬁﬁi@ﬂﬁhi@ chitin
synuheszs inhibitors killed all larval iRSuars, wnlike the
juvenile,harmane analmgues, a similar categary of third
g@neration ns&aulcid@%, ef fectively contirolled the 1ater
ingtars anly‘ The cv&rall m@rtality ceu%ed by the chitin
synthesig inhibitors was neayr cent p@r c&nt gince the
surv;vzng larvae falled to pupate nbrmally and even when
pupated, produced cnly abnormal adults which hed limited egq’
ﬁr@due%i@ﬂ dapacit&; 3The hatching @ercentage of the laid
eggs was glse very low. Due to this muitipie'@ffect, the
bulld up of suhseqneﬁt generztions would bz less in plots

treated with th@sé'insecticides¢ Thlis effect was patent in
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the field experiments as wells Being chemicals which are
iegs toxic to non-target organisms and with‘énly moderate
fleld persistence; they are preferable to the conventional
é@sﬁiciéése These attributes strongly suggest the desirs-
bility of using chiﬁiﬁ_syﬁtheéis inhibitors in preference
to the @énv@ﬁtioﬁal insecticides for the control af‘the.

various pest populstions.
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Abgbreet of ANOVA

| 'szea,n Sguém. :

Block - Treatment Error
(9) (20)
Table No.1 2nd instar Os 213% 0.015
' 3rd instar 1. 7155 00311
4th instar 1 0Lg* 0.170
Table No.2 2nd instar 0.081% 04104
: -~ 3rd instar 04 568% 0+367
4th instar 1. 450% 0.188
Table Nos3 20d instar " ‘o
| 3rd instar 0.045% 0,010
4th ingtar 1»?32% Qt023
(6) (14)
Table No.s Average survival : -
period (adults) 204 57 2% - 9.947
 Bggs/female 111.181% 2.040
- Hatching pers I
- gentage 9343, 138% 1613. 144
| (10) (21)
Table No.5 Hatching pere
, centage 267.932¢ 936, 471
o | {9) (20)
Average survival ) .
period (larvas) 53+ 200% 2+ 949
| | (2) (6) (12)
Table Nos& Pre~treatment 0621 04163 0.172
1 DAS 0.138 - 0.69%% 0.115
7 DAS 0203 34 400% 0.163
14 DAS 14563 3906% 0. 23
21 DAS 1171 3.066% 04449
0.933 34945 2.208 -

28 DAS.
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-

Abgtract of ANOVA

~ Mean square

Block Tréatment jgmwrl

(2) (6) (12)

Table Wo.7 Pre-treatment 14 260 2:937 3o bl
1 DAS 0e 257 1+.6806% 0. 229

7 DAS 1000 2s132% Oe 4431

14 DAS 1,004 0+910% 0. 258
21 DAS 14082 0.732 04533

28 DAS 16260 2937 3o 14

Table No.8 Pre-treatment 16 260 24933 34033
1 DAS 04933 34935, 2,378

- 7 DAS 0.286 24 34 0.915

1 "-i EAS 6.?‘ 5148 'i & 167 0 s 361

21 DAS 64 309 4e163 34754

28 DAS 14325 T 0. 596

Table No.9 Pre-treatment £9.910 56203, 364352
' 2 DAS 2s 555 n.B872 2T=772

9 DAS 8,762 70,908 154890

16 DAS 29,548 1 80,867 9,090

23 DAS 0.936 46,478 19, 257

83? DAS Z%Q L2 T2: 475 87.850

36 DAS 64326 595 505 32,576

Table No.10 4 DAS 23,035 59,978 134,778
” 21 DAS 99, 588 305,429 1034 591
28 DAS 334671 504906 1044 1520

04930 by 222% 0.322

Table No.14 Bhindi yield
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S

%ﬁee_an Square

b7 DAS

-

TG 50%
 65,058%

Abstract of ANOVA - , S——
_ Block . Tregtuent Error
(2) (6) (12)
 Table No.12 Pre-treatment 3.988 14943 1.328
- 1 DAS 24170 B BTTH 1473
7 DAS 14733 14 BUD® 04557
14 DAS 04681 6+ 300% 04210
21 DAS 0.178 64 397% . 0,398
28 DAS 0429 04533 0152
© 35 DAS 04286 20 34 0.915
" Tasle No,13 Pre-trestment 14793 1,013 04387
| 1 Das " 0.602 BaT10% 0.657
7 DAS. 0.530 2,008% 06600
" 44 DAS 06270 04 461 0+ 142
- 21 DAS 14325 10874 0593
28 DAS 04606 G+171 04183
- 35 DAS 0, 548 14167 e 361
' Table No,1%4 Pre-treatuent 104976 24453 6,755
o "4 DAS | 04607 26, 207% 14,917
"7 DAS 94351 15,052 8,116 -
14 DAS 3.324 106492 3771
21 DAS 14661 6s 522 2,522
28 DAS 0.457 0,188 04202
_ 35 DAS 0s630 0.416 0375
“Table No.15 © DAS 424150 59,880 195,000
v 16 DAS 1164670 308,691 114,060
23 DAS 124425 51, 461 * 9709
31 DAS 2,900 B7.869% 5. 100
38 DAS 37.633 144 300

5,825



iv

o Meon Square ,
Abstract of ANOVA eiiom :
: - Block Preatment Error -
(2) (6) (12)
Table Hos16 7 DAS 28,230 153,979 270,000
21 DAS 695,920 144.960 3054970
| 55 DAS 152,519 307.148 376,081
Teble Noo17 Brinjsl yield. 0,138 by 516% 0. 343
Table Nos18 Pre-treatment 04403 04703 0. 489
1 _DAS ' 04107 1. 068% D, 575
7 DAS 0,022 3.502% 04146
14 DAS  0.040 5,063% 0,220
21 DAS 0,223 05030 0.122
Table No.19 . Ameranthus . . ‘
- yield 0.125 0, 485% 0,108

*  Significant at 0,05 level.

Figures in p‘amnﬁlese&e indicate degree of freedons

;D@XS Days af tep -spraying.



ABSTRACT

The ﬁas@»efﬁeét relationship of twe chitin
.ayn%hesis inhibitors diflubenzuron and triflumuron
against three vegetables pests viz., Sylenta derogsta,
Epilachne visintioctopunctata and Bsara basglis was
assessed in terms of the average surviVQllﬁerieds when
the different larval instars were exposed on treated
£ood mgterdals in the laboratory. The é@sults ghowed -
that the eariiér instars were signiﬁisanily nore ausaeg;
tible than the later instars. In general, %ﬁaid@séueffest
reletionship hed a positive linear trend. The three test
insects showed different susceptibllity to %hﬁ chitan
synthesls inhibitors. S. derogata was least susceptible

and 1t was followed by E. viaiﬁti’eﬁe‘uﬁct'ri and

Pe basalis in susceptibilitys

~ _Besides the mortality obsewved, various melfomations
and deformities were alsoc noted in the different life stages
of 'i:hé insects. At the varlous doses tried the mortality |
of »he lavval sﬁages was, in effect, totals “he*latér
instars fed with lower eaagentratians surviv&ﬁ in 5mall
percentages anﬁ pupated. Some of %hese»puma@ ware abﬂarmal
and some gave rise to abnoymal adults,luliw or @aruly

emerged from the pupal skin,



The two chemicals had significent chemosterilant
effect also when fed to the adults along with the food
mgtérials. The average survival period of the treaaedv
adulta was significantly lowewr, the egg production was
retarded and the hatching @areenﬁagéa of eggs laid was

- also significently low.

The diQ@ing;Qf %hé eggs in %he,@@ulgions¢$mspgasiems
of the chemicals for fifteen éinutas resulted in a low
hatching @@rsentage in gll the treatments, The eserging
larvae showed 1§§i3u?viﬁal as wells ‘

in & f&eld;eﬁp@riﬁen% agalnst the pests of bhindi,
the two chitin éyﬁ%h@ﬁis'inhibiﬁers were found ef fective
against S. d@fu g rag 8 blgutiuls bi uﬁﬁuﬁ 'y &ﬁd
Earias sp. Against brinjal pes"'s the cheni G:‘:zls sigmfi~
ca&ﬁly controlled the populationa of B Jiﬁlﬁti@@tﬂbﬂﬂ&ﬁﬂta,

Lo biputiul wiﬁattulg and Leucinades orbonalls, while in

amaranthus they were effective against Bs basslis, a major
pest of thia.crmp. Malaﬁhieﬂ, the standard used, was found
slightly bet»er than chitin synthem;s‘xnh&mitars in the.
earlier observations, while the population in plots treated
with this inseeticiﬁé_haﬁia“mcra raplid inerease later. In
Subsequent mbser?atlaﬁsxéhe'pbpulatian came on par with

chitin synthesis inhibitors 9@ ﬁV§n rogse to higher levels.



The - ‘persistent toxieity'ef the two chitin synthesis
inhibitarﬁ and malathion assessed,using‘g. atay
' ntioc ata and Bs ggyggg__ as te&u insects
shgweﬁ that the chitin synthesis inhiaitars were mueh

nore persisﬁent on treated plants then maiathi@n.f The

studi@g r@vealed tha% chitin synﬁheais inhibiters were
effeeﬁive against %he najor- pes%a of bhinﬁx, brinjel and
amaraﬂthus in field mn& that %hey nay be @rﬁierrad to o

_canvennianal insecticides as they are safere
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