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INTRODUCTION

Insect pests are one of the major constraints in rice
production all over tho world. From sesding to harvest a
varlety of insocts infent the crop causing slgnificant
yield lossoo, The introduction of high yielding vazieties
and improved technology brought into existence complex pest
problems in rice produetion. leny pests of ninor importance

acguned alarmingly donbmetive statuvg in recent years.

Many pesticides like inomgrnles, botanicols,
chiorinated hydrooarhona, ooganophoaphates and carbamtes
cane into existcnce in the fisld of post control hotween
1000 BC and 1950 AD, All these groups of chermicals though
had spectacuinr ingectlcidel activity elso possensed certnin
unforesecen disadvantages like long ond undue poroistonce in
the eavironment, hich toxlcity to highor anirnls and other
non-torget orgoniems, pest resurgance, pest reamlstanco to

insecticides, rosidue hazards and eanvironmenital pollution,

With a view t¢ mininiming the nbovs disadvantages of
pasticides selentlote tried t0 evolve new groups of chemicals\
wialch wero safer 10 non-targed orngmnisus end are effecilive
agalnst the peosts. Synthetle pyzothroids with high insecti-
cidal activity end low mammnlian tozxlclty, yet wilth reasonable

peraimtenoé under normal conditicns of £ield application,



unlike natural pyrethroids, wers thus introduced for plant
protection as a highly promising group (Elliottet al., 1978).
During the last six years, four photostable pyrethrolds
pernethrin, cypermethrin, NRDC 161 and fenvnlerate hnve been
developed as agricultural insecticides. The new pyrethroids
were tried against a range of pests, particulazrly lepidoptera
and have been used on dlfferent crop pests with vory prow
nloing resulte. EBEfficacy of pyrethroids on bhendl fmuit
borer Iarias insulana was roported by Uthamaswany and
Balasubraceniam (1978)« Hichwood (1972) has roported the
guperiority of synthotic pyrethroids over the conventional
insecticides in controlling the pink boll worm (Psctinophora
gosaypielia) on cotton, Bagle and Prasad (1980) roported

their effioncy on mango shoot borer Chlumetla iransversz.

Aerotds orthogonia a pest of wheat was effectively controlled
by pyrethroid insecticildes (De Pew, 1980). Dut the use of

synthetdc¢ pyrethroids for the control of rice pests have not
been investigated extensively., Hence the four aynthetio
pyrethrolds were evaluated against the different pssis of
paddy in comparison with a stendard insceticlde, mrbaryi.
The present investigations included a field experiment for
evaluating the efficaoy of the insecticides amminset the



najor pesta of paddﬁr, a pot culture experimant to assess
the persistomce of the insecticides under field @Mtions
gnd another pot eulture study to assess the inducing

affoot of the &ifferent toxicants on the population bulld up
of brown plant hopper of rice Eilaparvata lusens,.
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REVIEW OF LITERATURE

The literature availoble on the use of the synthstic
pyrethroide for the contrcl of pasta' of difforent orops
have hesn pummarised below, Porsistent toxieclty of the
synthetic pyrethroids and the effect of theiy applieétion
on population build up of the peste have elgo been briofly

roviewed,

1.1 Use of synthetle pvrothroids for contrmol of orop posis

Rice .

1.1.1 Aleuroecybotus mpp. Diop (1979) evaluated earbofuran,
diazinon, chlorpyrifos, lindane (a1l at 2 lg/ha and Docls
(at 25 g/ha) againat Alouroeybotus spp. and found thot all

the inscoticldes were effective excent Decls amnd lirdons,.

t.1.2 Jephotettiz sppe Srinivacan (1980) tried the inseotlcides
carbofuran, FIC 55001, Ripcord and chlorpyrivhos with thres
msthadg of application viz. root comking, root-zong placement
ard folicr spray for the control of tho peet. He aloo
assessed the incidence of tungro discase. Root soaking
with BRipcord clong with 1% urea followed by folicr sprays
with Ripeord on the 25th and 45th day after tranaeplanting
gave low tungro inéidence and good control of the post.



1.1.3

t.1.4

1.1.5

1146

1.1.7

Sweet _corn
Hellothés gea., Walter and Gonger (1977) reported that
Acbush at 0.2 and 0,25 1b ai/ec was asg good as lennate,
the standard in controlling i, zea thoush 4ir lower cone-
centrations it did not provide adequate control.

Sorchum
Chilo partellua. Sadakathulla (1981) working on sorghum
eten borer reported thad spmaying of fenvalorate 0,015 or
carbaryl 2.5% thrice on 20, 30 and 40D days after
germination controlled the pest effectively.

Contarinia gorshicola. For grain midpe C. gorghicola
control, Sadakathulle (1981) reconmended either two rounds

of malathion 0.05% spray or fenvalerato 0.04% spray,

Red canm
Heliothes grmicers. Dandale gt sk, (1981) tested nine
ingecticides for the contzol of pod borer H. m and
found that methomyl 0,05, fonwvalorate 0,01% and cyper-
nethrin 0,01% were very effective in checking the infosta-
tion in buds, flowers gnd pods.

Sove_tbesm
Iamprosena diamenalis. 'E"ield tests in Malayesia and
Indqneeia revealed that permethrin at rates of S0-100 ppm
was effective in controlling L. dimmenslia (Voon and
Chung, 1978). -



Ground mut
1.1.8 ZEmpoasca kerri, Patol and Vora (1981) weported that
pormethrin at 0.015% gave very good conmtrol of the peat and
incresoed the yields, MNomocrotophos and carbaryl at 0.,03%
and 0+15% respectively were found inferior to permethrin,
Sospmum
1.1,9 Diagrisin obligua. Orewal ot gl. (1973) zoported that

leptophoa, permethrin, endosulfan and quineiphos sach of
0.05% gave more thon 9955 mowtality of tho third instar
larvee of D. oblioua within thvee deys when they woroe képt
. in troated food. |

011 polm
1.1,10 Setoza wﬂ_s. Voon and Chung (1978) working on the control
N of 1cpidcp'ceroua pesta on difforent crops roported thet
perncthrin sprays at rates of 50-100 ppnm gave good control
of thoe posat.

1.1.11 Heliothds yirescens and H. g63. Davis et al. (1975) tested
the activity of a synthetic pyrothroid NIA-33297 (LD 50 -
0.0054 and 0,0014 mg/g) and roported that it was more toxle
than methyl pavathion (LD 50 - 0,075 end 0,029 mg/g) aggainst
tobaceo bud vorm H, yirezcens nnd the boll wornm H. aea.
M) et al. (1977) studied the combined ltoxieity of permothrin



and pydrin at 0.01 ke a1/1000 m row, methyl parathion and
methonyl at O kg éi/iooo n row agalinet . yirescensg and

H. zea and found %that there wae potentlating effect.

Du Rant (1979) mepoﬁe& that Zenvalorate (0.11 kg ai/ha) and
permethrin (0.22 kg ai/fha) @avé good control of the pests
‘and produced significant yleld increase of cotton compared
to0 %ozaphene + rothyl yarathion (2.24 = 4.48 + 1.12 kg al/ha
raegpectively). ‘ S |

1.1 ,ia H’aliothee armigera Ereéeé (1977) found that ‘eyper'raeth:cﬂ.n
200 ig ai)ha gave bettor control of the peat than endosulfan
525 g ai/ha, Cypermethrin at 20-85 g/ha also wes roported
effective agningt the larve (Damotte, 1979)e Sorathia and
'cmri (1 981) evaluated fenvalerate 150 g al/ha against ‘ahé
boll worm and found that 1t was more effective than phosalone,
quinclphoa and e%ﬁmphcs. ’

1.1.13 Heliothds epp. Pfrimner (1979) reported that permethrin
and fenvelerate at 0,11 and 0422 kg ai/hn and & carbamate
Ve-51762, 75 WP 1 .ia kz al/ha gave very offective contml'
of Heliothis spp. on cotton and good yield. Combinntion of
pernethrin and methyl parathion (0,112 : 1.12 kg al/hn)
2180 gave good control (Weavor et al., 1979).

1.1,14 Poctinovhors gossypiella. Damotte (1979) found that
eypermethrin at 20-85 g/ic sprayed on cotton was highly



1.1.15

1.3.16

1.1.17

active apgainst the larvae. They also tested the effleacy

of a mizture of cypermethrin at 50 g ai/ha ard triazophos at
400 g al/ha against larvae in the bolla and found 1% effective,
Experiments conducted by PAV.(1981) rovealed that fenvalerate
(0.15 kg ai/ns) save highor yield than permethrin (0.05,

0,10 and 0.15 kg ai/ba) and carbaryl (1 kg ai/ba). dJayaswel
and Baind (1981) reporited thot fenvalarate and permothrin

cach at 75 and 100 g ai/he, oypernmethrin 40 and 80 g ail/ha

and decanethrin 10 and 20 g ai/he were os effective as
carbaryl 1 kg ai/ha for the control of ho post.

Egrias inculenn, Thewys ot al. (1979) conducted trials
with decamethrin on eotton in the £icld in Senegal and
Pound that the pyrethrold at 16 g/ha at intorvals of 14 daye
gave exoellent comtrol of tho pest and recorded the highest

yield,

Eazins vitella and B, ineulann, Sorathia aend Chari (1981)
in thelr experiments to evaluate the synthetie pyrothroid
fenvalerate for the contxol of boll worms on He4d cotton
found that the pyrethroid ot 150 g ei/ba was most offective
in pinimicing the damage to fléwer bude and bolla,

Divaropsis watersl. Trials conducted by Damotte oo, (1979)
revealed that cypermethrin gt 20-85 g/ha sprayed 4o cotion

e .
was highly active agailnst the larwee, They also roported



1.1.18

1.1.49

1.4.20

1.1.21

that o mizture of cypermothrin at 50 g/ba and trlesophos
at 400 g/ha gove good resulia,

Bold worma of cotton., Sellammal and Paronesuaran (1979)
conducted a fielﬂ experiment 4o evolve a suitable schedule
of trecatmonts. for the coantrol of the boll worng on [XUwH
cotton with eleven treatmonio and_fbun& ﬁhat fegvalcrate
0.048% wao sipmificantly supcerior ond it recorded low boll
vorm infestotion of 5.6%. It weo followed by monocrotophos
0.05% (2146%), Tho 4ncidenco was very high (89,9%) in
untroated chaek, ' B N -

Spodontera littoralis, Ruscoe (1979) meoported thot

BAD0-161, cypermethrin, femvalerate and permethyin at raten
60, 180, 360, 600 g ai/in Tespectively geve good control of
the ﬁést end persistence compered to chlorpyriphos at

979 g ai/ud. | | '

Anthonommg grendig, Veaverz gt al. (1979) working on

influence of veriong ineecticides on yield paramoters

i(insect control, int yisld, lint %) of cotiton found that

e combinntion of permethrin ernd methyl parathion (0.112

1.12 g ai/ma) hed greetest offlcacy and gove hish yield

0f seed cotton, .

Apuilds, Sollaommal at al, (1979) roported that monocrotophos

' 0.055‘5 ond fenvolorabe 0..;04?3 wore equallir e2fective in

controlling the aphids on cotton,



1.1.22

1 01 123

1.1.24

11,25

1.1.26
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Benesia tabact. Thewys gt gl. (1979) found that decamethrin
at 16 g/ha 8% intervale of 14 days gave tremendous controd
of the pest ond highest yield.

Emmoagea 8pp. King (1978) xoported that very low volune
application of synthetic pyrothroids vis. permethrin cnd
cypernothrin gave good control of the pest.

Fobhacco
Heldothds viresconas., Crowder gt al. (1979) esiablished
dosage wortality line for methyl payathion and synthetie

. pyrothrolds viz., pydrin and permethrine They reported thak

pydrin and permethrin wore suporior to mothyl porathion in.
controlling tho pest,

Heliothés armiszera. Voon and Chung (1978) reported thot
peroethzin epreys at rates of 50-100 ppn gave £ood control
of the pest on tobacco.

Spodoptera litura. Patel and Chord (1980) conducted tests
on the control of S. litura Fb. in a tobacco nursery vith
oleven incecticides and found that all the compounds were
affective in reducing the pest numbers, with no significant
differcnce among tho treatwents, 72 hours affer trentment,
but fenvalerate 0.,02%, chlorpyriphos 0.,04:% and leptophos
0.068% gave more rapid kill of the larvae than the other

compoundes,



' o1 -27

1.1,28

1.1,29

1.1.30

3
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Mango

Chlunmetia iwvansversa. VWorkines on comparative efficacy of

insecticldes for the control of rango shoot borex

C. trungverea Ynlker., Bagle and Prasad (1980) roported
that oll the insecticides tected exeept nicotine sulphate
woro moderately effective and fenvalerate (0,01 and 0,027)
and yermethrin (0.023) gave the best conirol.

Tomnto

- b ) ) . '
Peridromn saueia. Harris g al, (1978) reported that

three pyrethroide vis. pormethrin, Shell VL 41706 and
Shell WL 43775 applied at 140 g/ha gave bettor control of
™ ond 4ﬁh ingtar lorvee than carvaryl, methonyl and

carbofuran,

Zrinleurodes vepoyariornm. Guistine and Doyran (1980)

found that decanethrin ot 0.75 g/Ml and eypermethrin as-
5 g /al were effective concentrations mgainet the
alourodids and thoy gave better conitrol than bloresmethrin,

Brinial :
Leucinodes orbonnlis, Subbaratnem (1979) conductod f£ield
triale to evaluate the relative officacy of fenitrothion,

fenvalerate, dlmethoate and quinpclphos in controlling the
shoot and fruit borer and found fonvalerate as the hest
insecticide end it was found egqually effoctive ot 0,02 and
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0.04% concentrations, Jageamohan ot al. (1980) reported
that fenvalerate and permothrin each at 0.1 kg toxlcant / ha
effectively controlled the poot and recorded the highest
yield, Fimbalkar and Ajri (1981) working on the efficacy
of synthetic pyrethroids and two newer compounds againsgt
brinjal shoot and frult borer found that oypormethrin

0.01% was the most effective ingecticide when compared to
decamethrin 0.003%, fenvalerate 0,015%, permethrein 0,015%,
methomyl 0.05%, dlflubsenzuron 0,029 and carbaryl 0.2%.

1.1.31 Aprasea bimtiule bisuttula., Jagenmohan et al. (1980)
reported that feonvalerate and pormethrin at 0.1 ko toxicank

per hoetare gave good control of tho vrinjal leaf hopper.

Hhopad

1.4,32 Zoping insulamn, Molifronides gb gl. (1978) found that
permethrin at 35-175 g/he, methomyl at 570 g/ha, chlor=
pyriphos at 572 g/ha gave effective conbrol of the opiny
bell worm E. insuiana. Uthamagusmy ond Balasubramaniem
(1979) tested the efficacy of pome insecticldes in control-
1ings the pests of bhendl and found that fonvalerate 0.,05%
effoctivoly controlled the fruit borer B. insulann and gove
highest ylold of henlthy fruiis. "

1.1.35 Eoxias vitella., Voon and Chung (1978) found +that permothrin
at 50-100 ppm gave zood cont2ol of the pest.



1.1.34

1.1.55

1.1035
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Armasca bimuttula bisuttula. Rei ek gl. (1980) otudied the
bloefficacy of permethrin © 400 g/he, cypormethrin © 40 and
60 g/ha, fenvalerate © 500 g/ha and malathion @ 500 g/ha
agalinst the Jassid and found thot all the pyrethroids wero
bettor in controlilng jesold population up to nine days.

Chilliss
Aphis gessyodi and lyzus garsicae. Reddy st g2. (1981)

.reported that fenvalorate, acephate,-nuvacran. rozor, IOPC,

bidrvin, tamaron and monitor (2ll insecticides at 0.05% conc, )
caunged 90% k413 at 72 hours aftex the spnaying.

Cnbbage .
Plutella gylostella., Keaneth (1976) reported thot permethrin

0.25 1b ail/ac offectively controlled the pest, Ireese (1977)
obagexrved thot appliecation of four aprays of cypermethrin
(100‘g al/he) during & pericd of one month, reduced the
population of larvas to 16% of thot of unireated control, -
whoress in plote trcated with diazinon (1.12 ko ai/ha) the
population was 24% of that of the control. Su and Rose (1977)
found that the apraye of synthetic pyrethroids S-5602 and
perme%hrin gave the best control of the pest appliled at rates
ranging from 50-500 g/ha and resulted in the hishest yield
of marketable cabbage. Fullerton (1979? evalunted
fenvalerate and cyvernothmin ag the hest insecticides for



1.4.37

1 .1 038

1.1.39
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the control of P. zylostolls when applied a2t 100 ml/ho
at intervals of two wecko. Pormethrin 50-100 vpm alco

controlled the pest execllently (Voon end Chune, 1978).
Pierdo ravas. Breess (1977) reported that cypermethmin
100 g ai/ha wns Buperior'to dinzinon 1.42 kg ai/ha.,
Cancelado and Radeliffe (1978) found that Ambuch 0.05 and

0.1 1b ai/ac gave excelleat control of the pesot without
any phytotoxicity.

Triehoglumié ni., Hofmoster (1977) vorlking on the folisr.
freatponte to the cebbage leoper Z. pi found tﬁaﬁ the |
synthotie pyrothroide FMC 33297, pp 557 and SD 43775, all
at 0.1 1b ai/ac. control*eﬁ +tho pest complaetely., Schuoter
and Clark (1977) reported hat permethrin applied weekly at
raten ranging fronm 0,023 to 0,001 Lg ai/ha and at 945.4 1/ha
vae more offootive tham other chemicals or Bacillus
thurinpieneis. Horris ot al. (1978) found that permethrin,
Shell. WD 41706, Shall WL 43467 and Shell WL 43775 et conceon-
tzations 0.002%, 0.0005%, 0,00018% and 0.0003% respectively

were more toxziec than methonyl 0.0015% %o 4th inetar larvae

of T, ni.

Crocidolomia binctalis., Fullerton {1979) reported that
fenvalerate and cypormsthrin at 100 ml/ha applied at
Intorvale of two weels comtrolled the leaf webber C.binotalis,
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Fonvalernte and permethrin at 0.1 kg ei/ha also gave mood
control of the pest (Jasmnmohan of el., 1981).

1.1.40 Brevicornys brassicae. Agnihotri et gl. (1950) obeerved
that permethrin, oypermothrin, decomathrin and fenvalerate
0.017%, 0.015%, 0.,00375% and 0,006% respectively contrelled
the aphid up %o 25 days whereas sevin (0.057), DDVP (0.05%)
and ondosulfan (0.05%) wore effoctive for 1, 19 and 55 days

respeetively.

1;1¢41 Linaphis omvaind ond _Egmn_czacaivmga Singn ond éircar-'

| '(1980) evalu,ted the cymithetic pyrethroids inm tho field and
found thet the order of  effectiveneas was‘aépamaﬁhrin~>

{7.5-25 g 61/he) > feawmleornie (50-150 g 2i/ha) > cyper=
motarin (50-150 g ai/ha) > pernmethrin (75~250 g aifha).

Poitato

1.1.42 ZLoptinotarsn decerlineate. Ilare (1980) asscsmed the contact

toxleliles 02 ton inpecticidem to fourth instar larvas of

Colazade pototo bootle L. dogcemiinests and found that

pormethrin (LD 50 : 1,015) was the mogt toxic compound in
controliing {the pest. Witkowski (1980) reported that
decamethrin at 0.3-0.4 A om’/hs, cypermothrin ot 0.05-0.1

4 cmS/ha and fenvalorate 8% 0,3«=0.4 4 cmafha gave effentive
contzol againet the thimd insiar larvac of L he fccenlinentn,
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Cocurbits

Dacus spps Collingwood ot ol. (1979) in their Pield trials

reported thet decamethrin, fenvalerate and cypermothrin
gave good contzol of the peat but decamethrin wes offoctive

only at lower concentzrationn.

Yheat

Contorinia tritici and Sitodiplosis mosellena, Olsson (1980)

roported that the efficiency of permethrin 250 g/Ia wae equal
to that of fenvalerate, fenitrothion and pirirmicard in
controlling the avove pesia,.

Amrotis orthomoniz, Do Pew (1930) tested the efficzey of
various inesecticidal trentmemts in controlliing infestation
by A. oxzthoconia and found that only permethrin 0,056«
0.112 kg ai/ha and acephate 0.05 kz al/ha reduced tho
lorval densitlos below those of the endrin 0,224 ke ai/ha,
used as etaﬁﬁard.

Oitrus
Indoxbela guadrinotatn. Sandhu gt sl. (1978) evaluated the
various insecticidnl and other troatments for the control
of bazk eating larvae of I. guadrinotaia and found that
application of 0.05% permothrin or 0.05% monocrotophon by
wagh bottle to larval holes gave effectlve control,
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Grape ving
Sparsonothia pillierdona. Richard (1979) obsexved that
in addition to the rocommended Lnsectiecides, fenvalerate
at 100, decamethrin at.17.5 and permothyrin at 75Ig/ha were
highly offective againet the pest -though tho older larvee

wore reglotant to {treatmenio.

Perslstent toxielty of cymthetie pyrothroids

Henzel and Louven (1978) found that the £ield 1ife
for contact activity of cypermethrin and mermcthrin applied
t0 ponture wvas cimiler for all of five application rates
between 0,25 and 1.5 kg al/ha. Iaboratory bloossays with
gress grub beetles, Cnostelytrs sealandica showed that the
insecticide loot thoir activity after about 4 4o 9 daye on
pasture. He also reported that nicroencepsulation

aignificanﬁly increased the active £ieid 1ife of permothrin.

Leoper and Relsslg (1980) studied the persistent
toziclty of four inoeoticides to Eeylls pvricola Foerater
on poar trees and found that LT505 o¥f thg insecticides wvere
20 doys for fenvalerade, 13 deys for pornethrin anfi 6.86
dnyp for amdtvem. They fimelly concluded that bho PYLC=
thrbids ﬁére the most persoictont materidle. ,

Venlataswany and Kalode (195%1) siudied perscistent
tozicity of various materiale agninet BPH Mlenarvata lurens
(Stal) cnd found 55-807 mortality of DFH which cocurred
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when caged on 10 day old cpray depositno of fenvalerate
(at 0.05% conc,) while carbaryl (0.05%) gave 40.6% ki1l
Only-.

Eo tion build up of vests due to the applicatiorn o

gynthetic pyrethroids

Zwlck end Plelds (1978) veported that fenvalerate ©
0.4 kg ai/ba was destructive to the predatory phytoseiid -
Zypholodroms pyrd (Schenton) and was found to cause
resurgences of the Dusopean red mite, Panonychum ulmd (Koch)

&n apple and peaﬁ¢

Aguino e% al. (1979) obsorved an inowenssd ¢oedinz of
BPH on plante sprayed with decamethrin, mothylparathiaq and
&iézinon, as assesecd from the honeydow excreted, They
cvusgrved that the ancuni of nonsydbw excrated was the lovest
in ingects fed on parthene troated plants.

In the £4iecld experdments methylpemathion wap espreyed
once at 20 PAT In one case and 35 DAT in encther nr twice
at 20 and 35 DAT and they observed no apparent mesurgonee
of BHFH though there was an increase in nymphal population,
Wwith one odditional application at 50 DAT, HResurgence
effeet wae not mainitained in the eucoeeding genexations.
They notlced that treatnents receiving follar sprays of
methyl pavathion at 50 and 65 DAT caused hopper réaurgence
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in the succeeding generations, They furthcr obsewved
that resurgence became gpparant in the 2nd and Jzd
genoration eges and nymphs when pprayed four ttimes at
15.day intervols. |

Hald (1979) found thot the seasonal application of
syntheotle pyrethrolds on apple led to general rasurgence
of Earopean zed mite Panonyehus ulrmd (XKoch.) He also
noticed a voourgence of Furopemn red mito with heavy vates
of pyrothroid, '

Herve ond Delabarre (1979) could not regara'ény

" population build up due o decansthrin spray two ¢ines
twlce o year at 6.5 to 18,75 g/he for the control of mirid
Dintantielln theobroms (DPlot.) oz cacso. They corciuded

that tho lov dezree of pent population was not due te high
rate of mortallty bub éue 40 & gemeral decrecoe in the rate.
of multiplication of the pest on the tr»eated plonts,

Besides the low population build up they could also rocord
an incroase in the grovth paramoters of cacao and pod

ylields during tho course of four yonrs.

Chellich gt gl. (1980) vorking on the effect of mub
lothal dosos of three insecticides viz, methylparathion,
decamethrin and porthanc on the reproductive rate of +the
browm plant hopper, Iilaparvatsn Iucens on rice noticed that
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topiceal applications of cub lethsl doses of methyluarathion
and decamothrin on 5th instar nymﬁhs couged increased
reproduction in the rosulting sdults, They further obaerved
that highest reproduction stimslation oocurred at tho LDy
dosnge for methylparathion, at LD5° for decamethrin and
perthane did not cause reproductive stimulation at any of
the four dosagen fés%éd; h '

Chelilsh and Hoinwiche {1980) wcrﬁing on factors
affeoting inéectiaide induced ieaurgence of the brown plont
" Hopper, Nileparvstn lumens (Stal) on rice, Tound that
resurgence was induced by applications-éf decaméthrin.l
nethylpayathion and dlepinon mnd differéntisl mortolity
' of prodators and hoppers did not appear to be tho primary
faotor for resurgence., They also Zound that hoppeors appeared
o be atiracted to mothylperathion and decamethyin treated
plants becauge of plant grovith and planss tponted with
resurgence couslng inaeciicides succumbed to feeding injury
earlier thon untrected plants. They could alee observe
- population incweases due to stimilation of reproduction of
vhe hogpper, elther by nontact action of the insecilcides or
through inoreaced plant growih. Finally they found out
gome additional factorm like reduction in the length of

nynphal siage and increased aduld longeviiy zesuliines in o
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shortened 1ife cyclo and longer oviposition period

rogpoctively contributing to reeurgence.

In Philippines build up of BPH, Hilanorwvats luseng
(8tal) on rice with methylparothion 0.04%%, perthnne 0.04%
and decamethrin 0.,0029 sproyed sither 3 times with the sane
ingecticide or oncoe or dwice wilth one, followed by enother
insecticide and the total number of nymphs hatching from
ozzs 1laid by two gravid femles released fiftcen daya after
the lact spray on cach seedling were counted end it was
found that the lest inseeticlde appilied has a decislve role
in inducing or proventlng resurgence. Populatlons weore
largeat on plants sprayed three times with decamothrin or
three imeo with methylparathion and in all cases in which
tho lagt compound was decamethrin or methylyorathion,
populations wero higher than when the last treatment had
been iaerthane. Populntions were lowest on aeedlings treated
once with decamethrin and thon twice with perthane
(Chelliah, 1980).

Penman and Chopman (1980) reported thet substitution of
the gynthetlic pyrethroid, feawlerate, fLor azhinpheaﬁethyl
in an apple orchard spray progmmme in Newzealand led to an
outbreal: of Emlorona lonigerum (Hem). This was found 4o
bo due t0 the low toxzicity of fenmilerate compared with
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| achinphoamethyl. A midge, Dapinsura mli (Kieff.) wes
also found o be ruch more provalent under the fenvalerate
treatment with 75% of water sprouts infosted compared with
14% in the aszhinphosmethyl treated blook,

Hilda gt pl. (1981) investigoted the biochemical
changes in the rice plant after insceticide applications
and found that vhen plants of the BPH susceptidle Taichung
Netive 1 (T 1) were .apmyed éith decarethrin, lovels of
free amino nitrogen in the leaf shoath were significantly
higher then in TF 1 plents sprayed with perthene. Thoy
algo found that the carbohydrate =« nitrogen ratio in decge
methrin treated plents and thic was attributed to the
enhanced faeding of HPH on decamothrin treated plants.
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MAPERIALS AND METHODS

A ?i0ld exzperiment wae conducted to avnluante
synthetic pyrothroide agalnst pests of paddy in comparison
vith coarbaryl, and pot culiare studies were ¢orried out %o
asnoss the poraistent toxicity of the inpecticides to rice
owarming caterpillar and brown plant hopper. Populstion
build-up (recurgence) of brown plant hopper was aleo
aosesced in 8 pot culiure exporiment.

2,1 Relative efficacy of symthetlic vyrethroids aminst pests
of naddy

2+.1.1 Reisine nuwrgery:
Paddy scedlings of s mediunm duration variéty tdaya!

were raised as wet nurscry in the Tornm atitached o the
Model Agronomlc Research Station, Kararans, Trivendrum,

'2.1.2 Blantins and otggg ozop imobandry operationst
Urea, eupcrphocphate and rmriate of potash were

applied to each plot s0 as t0 supply nutrients at the rate
0f 90 kg H, 45 kg P and 45 kz K per hectare reapectively.
Holf dose of N, fulil dose of P and half dose of & weéa
appllied as bacal Qresoing at the time of transplanting
followed by ¥4 dome of N and half dose of X at the rexirmm
tillering phase and the remaining YA dose of ¥ st the
panicle initiation stage.
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Twonty five day old seedlings vwere trangplanted in
lines giving o spacing of 15 z 10 cm. Afbor transplantation,
controlled irrigation and droinage werdo given ap reguired.

Loy outs
A randomised bhlook deslmm with three replicntions for

each treatment including oontrol sma adopted, The blocks
wezreo 1aid out sach with 19 treatment plots eaoh of pize .
Smw x 5 m the plots and the blooks were provided w:u':h-

‘border 1 m wide (Fig. 1). The plots wore marked by putting
~wooden pegs on 8ll the four cides, in & coniinuously
 plonted field,

Appiication of 1:]390*‘@1(:1&93 end  colloetion of daotos

Applicotion of inssoticides wos done on need basid.
Counts of incect peste in the fleld were recorded at weekly
intervals comencing from the second week after transplonting.

‘ﬁhé dotallo of the ingecticidos uesed and their doéagea
are given in Teble 1. Tho firot spraying was given on the
34 DAP and second spraying was glvon on 63 DAP,  Second
épmying vas given t¢ half the number of plois only. After
the first spraying, pest ocounts from the two plots receiving
the cave dosos of each pesticides im ore block werc mdded up
and its averages were recorded as the ineidence in the
respective treatmente, A€ter the :second spraying the data
from the individual plote were recorded geparately.



Mge. 1. Iay out of the experiment for ewalunting
the synthetic pyrethrolds againet yosts

of paddy

1. Fenvalerate 50 & ai/ha 2. +Penvalerate 50 g ai/ha
Se n- 100, 4, + 4y 100 4,

5. Permothrin 25 g ai/ha 6. +Pormethrin 25 g ad/ha
7. ’y 90 g 8. ¢ 4, 50 4y

9, Cypermethrin 25 g al/ha 10. 4+Cypermethrin 25 g al/ha
M. 50 sy - 120+ gy 50 sy

13. Dacamethrin 6,25 g ai/ba 14. +Decamethrin 6.25 g al/ha
15. - 1245 ’e 16 + 12.5 99
17: Carbaryl {1 kg ai/ha 18, +Corbaryl 1 kg al/hs

1 9. Control

+ Plots which received two sprayings
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Toble 1. Detailo of inpecticideos used for the control of paddy pesis.

Commop name  Tradée name ‘Chemical conposition Iz‘gzggla- Dose Source

Foovalorate Sumiecidin (R) ~CYENQwI=phenoxy 20 EC 50g ai/he  }M/s.Rallis Indlae
bensyl 180propyl-p- 100g ai/hn Lid., Bengslorve.
chlorophenyl ecetate _ .

Permethrin  Ambush (R) 3 phenoxy benzyl (%) 50 EC 25g ai/ha /5. Alkali and

: clstrang 3-{2,2-dichloro- 502 ai/ha Chemical Corporntion
vinyl)=2, 2=dirsthyl of Indin Lid.,
cyelo propane—-i- ¥rdras, '
) carboxyinte
Cypormethzrin  Ripeord (R)- cyano-phenoxy bensyl 10 BC 25z ai/ha ¥/s. Fationald
. 2,2edi-mothyle3=(2,2- 505 aifha Organic Chemionl

dichlorewinyl) oyclo Indunotzics DLid.,
propane carboxylate ¥admsg.

Decomethrin Descis (R) {9)-oyano (3-phenoxy 2.5 BC 6.25 g M/e. Hoechat
phenyl) methyl (IR- al/ha Tharmeceuticals
clg)=T=(2,2-d1ibromo~ 12.5 ILtd., Bombay.
ethenyl)-2, 2-dimethyl ai}hag
cycloprorane carboxylate

Carbaryl Sevin (R) 7, Hophthyl T methyl - 60 WP 1 Lz aif/he Bfs. Union Corbids

carbamate

India Lid., Doubaya.




26

é Ehe:spraying:waa done using a pneunmatic kngpﬂack
sprayer of 10 1 capacity. Tho Yolume of liquid used wae
at the zete of 500 1 per hectore. A gunny screen 1.5 o
high wan pab up avound the plote while spraying 40 minimise
the drift of inaecticidé sprays. Control plots wore syrayed
wilth vater. The incldenes of varicus péata-wéé aapessed as
detailed helow:

2.1.4.0 Spem bozer snd mil flye The number of damaged 4illera and
the total mumbor of tillers 1o each obgervational unit of
1 2 0.5 m selected at ranlow wors recorded and the
percentage incldence was svaluated as number of damsged
£illers in the sauple amea x 100 / total numbor of tillers
in the sample area.

2.1.4¢é thorl magmol: Ten hillg wére'randomly solected from esch
plot served as a unit for taking obgervations &% cach
occasion. The manber cof damaged leaves per 10 hiils were
coeunted and the perceniage incidence wan emlusied ae
nupber of damaged leaves per 10 hills x 100 / totol number
of leaves iz the 10 hille, '

2ele4e3 Qther insect wosta: Counte of groen jassid, grass hopper,
lenf roller and higpe wore reconded atb woekly intorwvals by

standard nat sweepss The net ¢onsisted of & wire frame
of 30 cm dlameter with a wooden handle ond a folding bag
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nade of not cloths Five 180° swoeps wero made disgonally
erooping the plot 40 hove a sample cateh from each plot,

Yipld: The grain ylelds from the net plots were recorded.

Aopogoment of peroistont toxieity of syathetic pyrethrolds

and cardaryl to the Zrd inotar caterpiller of rice army

wornm Spodopters mauritls ond third instar nymphe of BFH,
Ilaparvete lusens. ' '

A pot culture experiment vas carried out to. study the

_paraistenﬁ toziclity of the insecticidesn when arplied ot

different doges.

Rearing of symy worm: Adult mothe of Spodoptera mauritia

- were collected from fleld and woleased on the paddy seedlings

taken in reotangulor zlass trouchs and kept cloged with a
plece of mualin cloth hold in position with a rubber bande
Honey wae used to feed the eotha. The egg magses laid by
the gravid fernle moths were gcollected and sherilized by
oonking in 5% formalin for one hour. Tacn the egpa were
dried and transforred to cleaned and sun dried round slass
troughe. A gress Brachlera mutlea, alterncte host of the
pest wno used to feed the ememging eaterpillnra. Cater-
pillars wore {rancferrcd from one troush to anothor with
802t camel hair bruach. Igzs lnid on different datée were
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2.2.4

kept in sgeparate trounghg to Imovw the age of the cater-

‘pillier t0 be used in tho expeziments.

Raoloing potted plaontas Fifteon day old ‘YJaya'! paddy

geedlings were Taioed in 15 cn dicmober pots, whiich were
£111ed 0 three~founth with coll, at the rate of § « 6
geedlings per pot. ALl tho plants weore glven the sams
doses of mnures, fertilizers and irrismtlon, The potted

plente wore Iept ingect fres by keoping them An crges,

Annlicotion of insecticides: Fenvalemie 0.02 and 0.045%,
cypermethrin 0,01 and 0,015% and pormothrin 0,01 and 0,02%,
decamethrin 0,0025 and 0,0035: and carbaryl 0.1 and 0.2%

were gprayed ueing cn atomizger vhen the planko were at the
tlllering otages Iach dose of the insecticides vas sprayed
on 24 potted plants. The control plento (24 Nos.) wers
aprayed with water slone. The tremted plants wore
subjected to weathoring.

bxpooure of ingocts: Three potted plmte f£rom each

treatment wore talken end ton, thind instor caterpillars
of 8. muritia wore released on oach confined in glase

chimmeys ag shown in Plate 1. Bhe top portion of the

~ chimey wos covered wlth mslin cloth, This expomure woo

‘repeated at interwls of 2, 7y 12, 17 and 22 days aféer

pspraylng, on differont seds of plmés.



Plate 1. Ixposing B, mporitie on the reasldues
of inscciiciden gpmyed on rice srop
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Observations: Twenty four hours after the exposure of

insoote to tho treated plants, mortallty counts wore taken
and the toxicity of irnsecticide residues wag deternined in
terme 0f tho percenteges of the lamvae dead out of'ﬁhe
total number rolensed., The dnta were statistically analysed _
t0 observe the simmificance of varintions. Observed
mortality was corrected sgainst control morizlity using
Abbot?e formiia and the porsistent toxlelty was assessed in
torms of PT indices followlng the mothoda of Pradhan (1967).

2+301
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Rearine of the teet insoct: Gravid femles of BPH were

collected from infeated yaddy fielde with the ald of an
aspirator end were roleased on 30 day old plants raised in
flower pote of 30 cm diameter, ALY the potted plants were
confined in 60 x 45 x 45 cm cazes made out of iron fromes
and covored with pelythene cheet. The ingechs were allowad
t0 mltiply and the seedlings wera periodicslly replaced
by fresﬁ ones of same age. The pote were irrizsated daily,

Ralsing potted plants and application of ingecticides were
done as described under 2,2. Baut in this exporipent each
treatmont including control wms applisd on 30 pobted plants,.
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Ezposure of insectg: From the each sot of %rgated potted
vlante three plonte wero itaken, éhe top portiorn of the
+1llers wero ocut off and the rent was confined within glacs
tubes, 5" long and 1¥2" in dinmeter, open at both ends, The
bottom portion of the glams tube was plugged with cotton
(Plate 2)., Twenby, thizd inotar DPH nymphs were released
on the plants with the aid of on aspirator and tho top

openings of the glass tubo was closed with muelin cloth.

This vas done imnedintely after spraying and then at
intervals of 2, 4, 6, 8 10, 12 nnd 14 days of exposure to
weathering,

Obgoxvetiongs , Twenty four hours after the release of
insects on the plante mortalily counte were token and the
persiptenee wes determined ag ezplained under item 2.2.

Beouzrgence of HPH on rice treated with synthetic pyrothroids

Rearing of test insect wae dons as sxplained befores.

Raiaing potted plants for inseaticldal treatment
Paddy sestlings werq%aised in flower pots as done
in rrevious experivents.

Application of inpgecticlden:
Twenty dayso aftor planting, tho inseciticldea propared
from the cormercicl formulations wers sprayed at the con-

' gentrations as used in oxperimont 2,2 and 2,3. The quantity



Plote 2. Exposing . lusae on the residus
of insectloidoes oayed on =ico
CToD
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of opray fluld used wes fized by trinl to give optimun
coverage without run off, IHEach treatment including control
vas applied on 45 potted plonts and kept in the field,

Exnosure of ingectss Three potted plants from each treate

nent were taken and two gravid females wore released at the

base of the plants in each pot 12 days after the opraying.

The insects were confined on the plantes uging eages for
seven days. Sufficlent population of teot insects of the
same age were rmaintained on a éimilar set of treated plants
for replacing the insects dying in the treatménts within
the oceven day pevdod, 1f aﬁy.

Obgervations: After seven days the adult insects were

roenoved ard the émerging population was maintained and
counted at weekly intervals, Drying plente in treatnents,
1f any, wore substituted vith plante tcken from the correge
ponding lote reintalned in 21eld (2.5.2). Population
bulld up of the iﬁiﬁﬁ generation vas asseased for five
weeks from the date of ralease (up to the omorgonce of all
the adulta).

Secemd
From the 28Ty gercratior adults, two gravid females
from each treatnent were released on one potted plant

treated and oxposed to weathering, (2.3.2) previously.
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Thzee such raplications were made for each treatment, The
gravid femnles exposed for egg laying wore removed at the
end of seven daye and the an:u:a gencration -produced during
e period of five weeks was recorded as described eaxlier,
The data thus obiained were subjected to statisilesl

analysic.
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RESULTS

Relotive afficacy of synthetic pyrethroids in compnrison
with carbaryl againet gnll £1ly  ~ Onseolis orzyeoe

(Wbodmason) on rice

) Dafa relating to the ezxperirent are preseated in
Table 2. Pre treatment counts of silvor shoots chowed
that the inecidence of the pest was not significantly
varying among the trcatmont plots. Spraying was done on
54 DAP. Tho obecrvations zecorded at 41 DAP and 48 DAP
wozre aleo not varying significontly. The incidence ot
55 DAP varied significantldy in various treatmentes., In the
contrcl'p&ot, the percentage incldence was 8,10 and it was
Bignificantly higher than tho incidence in the troated
ploto. The lowest incidence of gells was observed in plotes
treated with pormethrin at 50 g ai/ha, the percentage of
galle being 5.02. The incidence in plots treated with.other
pyrethroids were on par with that of permethrin 50 g ai/ha.
There was 6.62 por cont incidence of pgalls in plots treated
with carboryl aé'i ke ai/ha and the treatment was slgnie
ficantly superior to control bhut was inferior to permethrin
50 g ei/ha, fenvelernte 100 g ai/ha and oypermothrin
50 g al/ha, the porcentage incidenoe of gallé in these
treatnents being 5.02, 5.17 and 5.25 rospeciively,
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Table 2. Relative efficacy of synthetle pyrethroids
in comparison with carbaryl egainst
—~ Orscolia oryzae (Woodmason) on rice

Mean percentage incidence of
gilver shoots obmerved af;
Treatments lMean
%3 DAP 41 DAP 4B DAP 55 DAP €2 DAP

R lerat Gel7 275 2410 6406 0425 5.04
50 g atfha.  (15.65). (0.58) (Bi30) (14:28) (17:71)  (12.98)
Fanvalerate 720 2.70 2440 5.17 Be26 4a63
100 g ai/ha (15456) (9.42) (8485) (13.14) (16.70) (12.42)
Parmethrin 6.54 211 2400 0404 8.18 4.58
25 g al/ha (14.80) (Be31) (8410) (14412) (16462) (12.35)
Permethrin 0407 2467 235 5,02 Be77 4,20
50 B ai/hﬂ (14088) (9.36) (8080) (12.94) (15-07) (11-81)
Cypermathrin 5.68 2423 2416 5e51 723 4,28
25 g ai/hs (13e75) (8Be50) (Be39) (13458) (15458) (11.93)
C thrin 7e26 1095 1098 5025 Ge 5 50
50 g ai/ha (15:88) (8:08) (BOM) (1315%) (MnBD)  (13:2)
Daoamethrin 6450 273 2¢37 04006 9,02 5404
6425 g ai/ha (14.79) (Se52) (8¢81) (14.24) (17.48) (12.,97)
Decamethyin 7.99 2.87 2072 6007 8410 4.94
12.5 g al/ha (16e37) (976) (944B) (18.28) (16.54) (12.83)
Carbaryl 6.59 3,02 2,88 6e62 9.09 5.40
1 kg ai/ha (14469) (9499) (9465) (14¢91) (17:55) (13.43)
Control 2.22 3453 2405 8e10 10,46 6.28
(untreated) (15.53) (10.81) (10403) (16¢51) (18.87) (18.51)
CeDe for

Somparison NS s NS 145 1426 . 0.86
treatnents

Figuras in parenthesee are angulay values.
The spraying was done on 34 DAP,.

HS = Not significant,.

DAP = Days after planting,.



At 62 DAP, the plote treatod with oypermethzln
50 g ai/ha showed the minirmn lovel of incidence, the
percentaze of g£alls being 6.55 only. Permethrin 50 g
ai/ha and cypermethrin 25 g ai/ha gloo wore on par with'
the above treatment, the oxbtent of gll incldence in the
plote being 6,77 and 7,23 respectively. Decamethrin
12.5 g ai/ha, permethrin 25 g al/ha and fenvalerate 100 ¢
al/ha wore on par with cypormethrin 25 g 2i/ha, there
being no significant diffoerence anong these 4reatnents.
Phe treatments decanethrin 6.25 g ai/ha and fenvalerate
50 g ai/he and carboryl 1 ke oi/ha wero fbun@ inferior to
cypermethrin 25 g ai/ha and thoy were also on par with
decamethrin 12,5 g ai/ha, pernethrin 25 ¢ ai/ha and
fonvalerate 100 g ai/ha. Untrexted contzol (10,465%) wao
on par with fenvnlerate 50 g ai/bha and inferior to the

regt of the treatuwents.

The mean of four poat treatment counts showed thab
cypermethyin 50 g ai/ha, permothrin 50 ¢ al/ha aund
cypornethrin 25 g ai/ha gave the minimum level of gall
incidence, the differenco arong the treatments being
ineigmificant, the nean incidencelin the treatments
belng 3.93, 4.20 and 4.28 per cent respectively.
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342 Rolative cfficnoy of synthetic pyrethrolds in comparison

with oarbaryl againet the stom borerSgirpovhasaincerinlas
(Vik.) on rice

The data relating o ineidence of stom borer are
presented in Table 3. Pre trentmont counits of deed hearts
showed that the incldcence of the peot was not significantly
varying among the troaitment plota. Spraying was dono on
34 DAP, The obeorvations recorded at 41 DAP revenled that
the treatnente reduced the level of inclddence of dead heoris
significontly, the nercentage being in thé range of 3,20
to 4,92 ag aminat 7.18 in control, Iovest inéidence vas
recorded in the plotc treated éith cypefmethrin 50 g ai/na,
the percentoge incidence being 3.20. The trontrmenis
carberyl 1 ka ai/he, cypormothzin 25 g ai/hae, fenvalerate
100 g al/ha end decamethrin 12.5 g ai/he wero on par with
cypermethrin 50 g ai/hn, Decamethrin 12.5 g ai/ha weo on
rar with the remaining treatmonts. The incidence of dead
hearts in these treatments ranged from 4,04 40 4.92 per cent
only.

The mean of the fouw post treaiment counts chowed that
a1l treatmento wore superior to control. Cypermethrin 50 g
ai/na showed the lecst incidence of the posh, All treate
mento except decamethrin 6,25 g al/ha werc on par with
oypernethrin 50 g ai/ha.
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in comparison with carbaryl against gtem borer

dend heartse obseyrved a

Mean percentage of white

Hean earheads observed at
55 DAP 62 DAP harvest
6651(14478)  7.09(15.53)  5.12(13.07) 0.100 (1.79)
- — — 0.086 (1.63)
5,84(13.99) 6462(14431)  4.72(12.54) 0.050 {1.70)
— —-— — 0,076 (1.54)
6607(14426) 6e32(14456)  14481(12466) 0,066 (1.44)
— — — © 04056 (1.35)
5¢90(14.06) 5473(13.85) 4457(12435) 0,070 (1.49)
- — — 0.083 (1.63)
6e05(14e24) 5.93(14410)  #.56(12.32) 0113 (1.91)
- -— — 0.056 (1.35)
5¢81(13.95) 5.95(1%.11) 4,46(12.19) 0,076 (1.56)
-— s — 0.050 (1.27)
6699(15.32) 6438(14.62) 5¢31(13.32) 0.086 (1.64)
- — — 0.073 (1.54)
6+09(14.28) 7.03(15.37)  4.94(12.84) 0.096 (1.73)
- — — 0.050 (1.27)
6el9(14475) 6475(15.05)  4.87(12.74) 04075 (1.54)
— - - 0,066 (1445)
7435(15.71) '_7.'?'7(16.18) 6.47(18.72) 0.123 (2.00)
NS NS 0.91 NS

NS = Not significant.

DAP = Days afiter planting.



Pable 3. Relative efficecy of synthetic pyrethrolds
Beizpophags incertulns (Wlk.) on rice

Mean percentoge incidence of

Treatments 33 DAD ) DAP B DAD

Fenvalerate 50 g ai/hs 7.18(15:85) 4422(1183) 2.68( 9+11)

X +50 L - e -

9 100 4, 10,04(18432) 3485(11+29) 2.60( 9.29)

’e +100 4y - - -
Permethrin 25 g al/ha 7:72(16611)  4452(12.28) 243G(B.84)

(X +25 X —— — hanad

'y S50 5y 7.97(16437) #416(11677) 2451 9412)

’ +50 4y —- - —
Cypermethrin 25 g aifha 7e79(1615) . 3+46(10.71) 2482( 9.63)

' +25 ’ — — -—

v 50 4 7.80(16.18) 3.20010.27) 2.88( 9.76)

' +50 4, — - -
Decamethrin 6425 g ai/ha 8.00(16440) 4492(12+82) 2495( 9489)

. +6425 4 — — R

' 125 ’o 10¢32(18e72) 4.04(11.62) 2.63(2.30)

. #1255 4y — - —
Carbaryl 4 kg ai/ba 7:59(16.17) 3.43(10.66) 2.83( 9.68)

" +1 " —— — —
Control (untroated) 7.88(16.28) 7.18(15:52) 3.,6%(10.91)
C«De for comparison NS 4l N3

betwoon treatments

Figures in parcnthepes are angular valuog.
Troatments wore applled on 34 and 63 DAP.
+ Plote which received two sprayinge.
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The incidence of white ear head observed ot hervest
was of & low lovel in the various treatments s well ag in
control. It ranged from 0,05 %0 0.125% only. The data did

.not chov any statistically significent veriatien.

Rolative efficaoy of synthotlc pyrethroids in companicon with

sorbaryl against whorl moggol, Hydwellle philipnina (Ferino)
on rice |

Phe data releting %0 tho exporiment are preseated in
Table 4. The pre treatment counta showed that the incidenée
of whorl méggotlia diffeprent plota was not varying oingifi.
cantly though it ranged from 31,09 4o 40.52 per cent, Flrst
opraying vas done on 34 DAP., At 41 DAP the inPestation was
reduced 4o the range of 6.24 to 14,36 in various treated
plote while in the condzol plot the percentaege incidence
declined to the level of 28,33 only. Among various treat-
nents, the lowest imcidence vas geen in plots trested with
cypornaethrin 50 g al/ka, the percentage of damaged leaves
belng 6.24, Fouvalerate 100 g ai/ha and cypermeihrin
25 g ei/ha also weze on por with the adove sreatment, the
extent of -damagod lgaves in the plots treated with these
insoctlicides being 7.74 and 8.42 respeciively. ALl the
Yreatments vere significantly cuperior %o untreaied

controld.



Table &« Rolative efficecy of syathetlc pyrothroids in

on rice

Treatments

M=zan percentags incldence of

35 DAP

Fenvalorate

50 g 8l/ha
+50 4y
100 4,
+100 'Y |

Permethrin
25 g al/hs
+25 99
50  s»
+50 s

25 g ai/hs
+25 44
50  a

+50 pe

Decamstiirin
De2D & Gi/hﬂ
+65+25 e
1245 X

+125 -

Corbaryl
1 kg 8i/ha

'4‘—1 ']

Contrel.
(untronted)

&4 DAP 48 DAP 55 DAP

37+52(37+76) 11.95(2024) 1?.68(2&.8@) 23.88(29.47)

Aoy anprh [ ) L

55.65(36.67) 7e74(16613) 14.77(2256) 20+16{26.60)

Ty " ) L amme

554455(35497) 18:36(22413) 19.99(26451) 28.93(32.48)

] L] L ] ——

40.18(39:35) Sa71(18411) 16.11(23.G6) 23.34(29,28)

. -y - s

31409(33488) B442(16475) 11.61(19.91) 22.47(28.25) -

uiira = e -

35:86(35491) 6Ge24(1455) 13.68(21.70) 1712(28.43)

L ey allning L )

39473(39:07) 13.88(21.79) 19.13(25.92) 25432(30.20)

L] =y L ] L]

40c52(39:50) 10428(18.69) 16.40(234.85) 21.15(27,36)

axen cen -—i amex

34e58(57476) 1175(119498) 17.50(24467) 27.85(31.79)

e L] - ——

57656(57468) 28.35(32415) 36403(37.C6) 48.76(44428)

g

CeDe foOr aom=-
payxison Lsiwgen
treatments

N8 3420 3ol 2% o Gl

Figures in parentheses are angular values.
Treatoonts wore appliad om 34 and 63 TAD,
+ Plots which received two sprayings.
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comparison with carbaryl egainst Hydrellis philippina (Ferino)

damaged loaves cbserved 6%

62 DAY

70 DAP 77 DAP 84 DAP

Hean

32.70(34.84)
35+60(36463)
32.76(3%491)
29,0%(32.58)

40.,02(39.14)
42,29(40455)
3085(35.49)
35455(36456)

32,50(58,74)
. 26.77(30.95)
28033(32:13)
23451(29.00)

59,00(%8,455) 1
36e16(%€.96)
284435(29,56)
28.84(32439)

40.65(39+61)
2€e77(27:24)

58472(50,05)

7e41(15:50) 1531(22.60) 8.14(16.42)
5¢68(1376) 12479(20496) 7.12(1539)
6e11(14.16) 12.87(21.01) 10.21(18,42)
4.16(11.72) 12.57(20.22) 6.02(14.11)

12475(20.784) 26.11(30.61) 11.45(19.71)
8462(16.,98) 17.36(24.44) B.79(17.09)
8400(16,31) 20.64(26:79) 8B.30(15.61)
5.84(12.24) 12,60(20.77) 5.65(13.60)

6:27(14.48) 14,55(22.35)
£.48(12,09) 13.82(21.75)
6.07(14.09) 13.83(21.82)
2e22( 8440) 11.06(19.42)

9452(17.87)
5¢95(14.07)
6458(14.,71)
5¢95(14.07)

020(20.52) 17.47(284.53) 12.04(20.98)
6 20(98.83) 16.23(23.,59) 9.39(17.74)
11.25(19.55) 23.66(23.62) 12,12(20.,71)
%423(11.88) 10.64(18.95) 6.71(14.91)

2.87(18.13) 19.,82(265.09) 10.71(15.98)
5e92(12.97) 14.68(22451) 7.26(15.55)

15e63(2327) 36:67(37.01) 17.30(24.48)

13.856(21.85)
13.39(21.45)
12.21{20,4)
10.72(19,05)

18.41(25.37)
16.88124,24)
14,80(22.30)
12.13(20.36)

12,76(20.93)
11.63€419.93) .
10489¢19,26)
9.06{17.52)

1604424 .2%)
14.,85(22,74)
15.49(23.13)
11.51(25.18)

16.5824,02)
13.82(21.81)

30.50(35.51)

Selitt

3?5 7;93 4455

208

5 = Hot eignlficant.
DAP = Days alier plantings.
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At 48 DAP, tho incidonce Increased and 1t ranged from
11.61 40 36.03 peor cent in various plots including confrol.
The minioum incidence wac rocorded in ploto treated with
cyperncthrin 25 g ai/ba ani it was followed by cypormothrin
50 g ai/ha end fenvalorate 100 g ai/ha there being no
gsienificent difforence anong thess treatments, Iut cyper-
nethrin 50 g ai/ha was on par with fenwvalerate 100 g ai/ha,
permethrin 50 g al/ha and decamethrin 12.5 g ai/ha, ALl
the treatments were significantly supezier'fo oéntrol, the
plot 2n which the hishemt incidence wae noteal

The pest incidence slightly increaced at 55 DAP end

it ranged from 17.12 0 48.76% in the plots. Plots treated

with eypemmﬁthrin 50 ¢ ai/ha recorded the lowest incldonce,
' the perceniage of damaged leaves being 17,12, Feavalexzate
100 g ai/ha, dccomothrin 12.5 g ei/ba and cyperﬁethrin
25 g al/hs were on por with the above %raatmént, the
percentage’ of damaged leaves boing 20.18, 21.15 and 22.47
rospectively. ' o

At 62 TAP the lovel of incidence of the pest bocame
high end tho percentago of damged leaves renged from
23,51 to 58.,72. The second Bpéaying was done on Gsra DAP,
‘Data colleoted on 70°H DAP ghowed that there was a very
‘drastie decline of the pest population in all the plotso
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including control, In contrcl tho percontage of loaves
demaged decreased from 58,72 to 15.63. The date shoved
éignifieantlvariations in all tho treatmonts., Dut the
plots which received the second epraying and those waich
were not sprayed showed the mame level 02 incidence. At
77 DAP there was again & build up of tho populction in all
the plots. In tho contxzol plot the percentagé inc;@ence
rose from 15.67 to 36,67, while in treated plots the lovel
of incidence increascd fron a range 0f 2.22 « 12,76% o
10,64 - 26,11%, Aguin at 84 DAY the population come on a
declining ptage in treated plote as well as in éonﬁrol
plots, The level of incidence in the various ploto were
showing statistically signifioant variations. Dut between
the plots which recedved and which did not receive a second
spraying thereo wes no statistically significont veriation

in pest incidence.

The inaan of slxr vost treatnent counts showed that
oypermethrin 50 g ai/ha (two sprayings), fonvalerate
100 g ai/ha (two sprayinge) and cypermethrin 50 g ai/ha
(one spraying)gave the minimum level of incidenos, the
difference among the treatnents being ineigmificant. Tho
incidence in these treatments were 9,06, 10.72 and 10.89
per cent raspectively., COypermethrin 25 g ai/ha, decamethrin
12.5 g al/ba, permethrin 50 g ai/ha, fonvalerate 100 g ai/ha
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and oypermethrin 25 g ai/he were slso found on par with
cypormethrin 50 g ai/ha, the mean percentage incidence in
the plots being 11.63, 11.91, 12.13, 12,21 end 12.76
vespectively, The remoining treatments were also superior
to control, the mean perceatage incidence being 13.39 to
18,41 a8 against 30.50 of the conirol.

Persistent toxicity of synthoetle pyrethrolds and carbaryl
to Spodoptera manritia

The mortality of S. ppuxitis exposed to paddy plemnts
at different intervols after apraying are presented in
Table 5a, Decomethrin 0,0035% gave the highest mortality
of 97.5% and it was clo—eely followed by decmmethrin 0,0025%,
fenvalerate 0,048, cypermothrin 0,015% and fenvalerate 0,025%,
the percenteges of mortcllty in these itreatments being 95.0,
9245, 92.5 and 89,16 there being no statistically signifi.

cant differances,

When exposed et T deys after treatment, the two doses
of deocomethrin and fenvelerete ard the higher dose of
cypermethrin were found 40 be equitoxlic and effective
agalnet the pest. The extent of kill mmnged from 80.0 to
89,16 per cent, Cypormethrin 0,01% was on par with ail the
shove treatmente except decamethrin 0,0035%. Carbaryl end
pernethein were equitoxic and less effective, Twélva days
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Table Sa. Porcentage mortellty of army worm
Spodoptara mauritia (Bolsd.) observed
in 24 hours whon released to rice plants
at dliferent intervsla after spraying
with synthetle pyrethroide and carbaryl
Period sfter spraying (days)
freatnents o
2 7 12
Pervalezate C.02% 624180714960 80.00(6%.892) 43.33(#.,13)
* 0e0UsE  9250(74467) 85.33(66014) 60600(51.14)
Pormethrin 0,01%  80.00(63.02) - 53433(46.92) 26.66(30,99)
*r 0.02% 85.83(67.90) 60.00(5114) 33433(35.21)
Cypermathrin C.01%  B6.66(68.59) 73.33(59.21) 53+33(46.92)
'o 0.015% 92450(74467) B0.00(63.92) 63433(53406)
Decamsthrin 0.0025% 95.00(77.79)  83.33(6€.14) 53433(46.92)
"y 0.0035% 97.50(80.20) 89.,16(71:98) 73433(59.21)
Carberyl  0.1%  76.66(51.21) 50.00(45.08) 23433(28,78)
. 0.2% 83433(66e14) 60.00(5114) 33.33(35.21)
Control 5.03(12,20)  7.50(15.32)  7.50(15432)
Cale for compariﬁﬂn 100?6 9.75 10‘,15

hetwean treatnmenis

Figures 1ln parentheses are angular values
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after treatment the hisher dosen decamethrin, cypermethrin
and fenvalerate were found to be superior ard the mortality
observed on these treatments were T3.33, 63.33 and 60,00
rospectively. The lowoer doses of these insecticides were
found %o be the nert dbest in the series vhile earbaryl and

permethrin woere on par and loast effective.

The persistont toxiclty of the pesticides baged on
corrected perconiage nortalities and PT indices are

. prosented in Table 5b and Figs. 2 and 3. Tho zate of
‘diasipation wae least in decamethrin 0,0035% end it was
. closely followed by cypormethzin 0.015%, Both poroioted up

t0 17 doya after spraylng while the test inscets expooed
on other treatments did not show any moztali'ﬁy during that
poriod., Tho othor troatments were in the Zolloving
dopoonding order of officacy:- Iolvnlorate 0.04?‘5; deClm
methrin 0.002555. cypefmg%hrm 0.01%, Penvalerate 0,02%,
permethrin 0,02%, carberyl 0.2, permethrin 0.01% and
garbais}l 0.1%, their PP indices being 929,52, §14n71, 8%0.47,
829,92, 687.63, 673.83, 602,91, 544.5%, respsctively,

Perolotont toxicity of synthetio pyrethroidse and ecarbozyl

t0 Hilsvarvata lugens

The mortality of N, duneng sxposed to paddy plants
aprayed with synthetle pyrethrolds end carbaryl, ot vorious



Tabla S5b.

Persistent toxiclity of synthetic. pyrethroids and corbaryl
o tho rice swarning caterpillar Spodoptera maouritia (Boiad.)

Por cent mortallity of caterpillars
gexposed for 24 hours at different.

Treatments intervals after trestment (days) P P PT
2 7 12 47 22 h
Fenvalerate 0.02% 89465 78457 30428 == -— 12  69.16  B829.92
- 0.04% 93410 82.98 57.48 == — 12  97.86  929.52
Permothric  0.01% 79431 50400 214423 — 12 50424 6029
.s 0.02% 86420 57418 28457 wm — 12 57.30 697463
Cypermethrin 0.01% 86420 71e42 50400 o~ - 12 69.20 830447
- 0.015% 03,10 78457 6071 20468  ~= 17  63.26 1075450
Docomethrin  0.0025%  96.54 82.44 50,00 = - 12 76.22  $i4.71
’e 0.0035% 100400 89.28 71442 24443 . == 17 71420 1210.52
Carbaryl 0.1% 75485 4643 4785 — —_— 12 85.37 544,59
. 0.2% 8275 57¢14 2Be57 =~ -— 12 56415  673.83

P = Period after ftreatoent in doys.

PT = Index of persistent toxiclty.

T = Avorage residual toxicity.

cb



Pig. 2. Porsistent toxzlclity of synthetie
pyrethroido cnd carbaryl to third
instar caterpillars of Svodontera
pouritia (Boisd.) on rice







Fig. 5. Ftraiatont toxicity of eynthotlo
pyrothrolds and oorbaryl to third
Inatar oatorpi J*urr of 3podortera
mauritia (Bolad) on xico

1. Fenvalorato 0*02#

2. y 0.04#
3. Parmothrin 0*01#

4., M 0.02#

5. Cyperaothrin 0*01#
6. »» 0*013#
7. Dooanathrin 0.0025#
8. M 0.0035#
9. Carbaiyl 0.1#

10. tf 0.2#
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intorvals nfter spraying are presented in Table 6a,
Irmedintely aftor spraying the two doames of aarbéwl ware
found 0 be superior %o =ll other treatments the mortality
being 88,88 and 77.77% rospectively, Cypernethrin 0,015%
and 0.01%, pormethwin 0,027 and fenvalerate 0,04% guve
mortalltles of 3335, 26463, 26,66 ond 24.44% and they were
on par. Remining treatments gove mortalities ranging from
19.99 t0 15.55 per cont only ond thoere wore no significant
variations cmong the trestmente,

The perfomme of carbazyl 0.2 and O.1% or the second
day ai’ter spraying wag aiazo good, the maztality obtained in
the treatmm boing 82.22 and 64.44 poxr centi respectlvaly.
The efficacy of cypormethrin 0,0155% and 0.01%, permethvin
0.02% and fenvolerate O.‘.Od% was of an intermcdiate level,
the morsality in treatnents being 28.88, 24,44, 2040 and
20.0 ‘pez'..- cent respectively, The differences anong the treate
mente were not otetistically significent: The remaining
'hma‘bménta dld not give appreciable mortelity on the second
" day, tn.e percentages being 15.55 'ba 8,88 only cnd the
miationa amonz the trontnents were statisticlly :I.naigni-
ficant.

E‘m doys after cpraying also the rasidual of caxbayryld
caused appreciable moprtality of 'the test insoet n‘. UoENng,
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Table 6a. Percentage mortality of brown plant hopper

Hilaparvata

ours when relcagse
different intervals aftier spraying with
pynthetic pyrethroids and carberyl

luzeng (Stal) observed in
d to rice plants at

Period after spraying (days)

Treatments "/2n - "
Fenvalerate 0.02% 17:77(24484)  15455(23.13)  7.12(14.58)
'y 0.04% 24,44(29,58) 20.00(26.35) 8.88(17.10)
Permethrin  0.01% 19099(26.35) 15.55(23.12)  8.88(17.10)
oy 0.02% 26466(30.78) 20400(26.35) 13.33(20.397)
Cypermethrin 0.01% 28,88(32.48) 24.44(29.,46) 17.77(24.84)
. 0.015% 32433(35.00) 28,88(32.47) 22.22(28.07)
Docamethrin  0s0025%  15¢55(23413) 11e11(19.26)  4497(12.39)
' 0.0035%  17.,77(24.84)  8488(17.10)  7.19(14.54)
Carbaryl 041% 77.77(6213) 64.44(53.75) 62.22(52.24)
’o 0.2% 8B8488(70.72) B2.22(65.35) 77.77(62.24)
Control 3428( 9482) 4.97(12.39) 3.28( 9.82)
btwoen tresinente 645 9014 9469

Figures in porentheses are

angular values.
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tho percontagos in the tve doses being 7T.77 and 62.22
respectively. Oypermothzin 0.,015% and 0.01% and pormothrin
0.02% caused 22,22, 17.77 and 13.35 per cent mortalities

of tho insect respectively und the efficacy of tho cbove
treatnento did not show cignificont voriations. The rengine
ing trentvents were inoffective and thoy gave nortolitles
ranging from 8.88 to 4,97 per cent ond the veriations among

the sreatments were not stobtistically slgniflcant.

The perclotent toxicity of various pesticides to
He lugeng In termg of corrvected perceatoge mortali%y end
PT indices are presented in Table 6b ond Figs. 4 and 5. The
highent toxieity was found for cerboryl 0.2% and it wae
closely followed by cazbazyl 0.19 the PT indicoo in the
treatments being 696.0 and 417.01 rospectively. The
poraistent toxleity of the othor treatments 4o . lugons
was not approciable., However, they came in the Zollowing
desconding order of efficacy, oypermethrin 0,015%, coyper-
nmethrin 0,01, permethzin 0.025%, fenvalorato 0,044,
permothein 0,015, feonvalerate 0.02¢%, decamethyin 0.,00365
and decacothrin 0,0025%, tho PT indices im the tzoatnments
being 146.48, 117.12, 82.32, 72.12, 48.80, 42.72, 40.98,
20.48 rogpectively.



Table 6b.

Persistent texicity of synthetic pyrethroids and carbaryl
to the rice brown plant hopper Nilaparvata lugens (Stag

Per cent mortality of nyaphs exposed for 24 hours

at different intervale after trestment (days)

Treatments P s PT
1/24 2 L G 8 10 12
Fenvalerate  0.02% 15.90 11.62 4.54 - - - - 4 10.68 42,72
s 0045 2272 16428 6,81 2427 - - - 6 12.02 72.12
Permethrin 0.01% 18.18 11,62 6.81 - - - - 4 12,20 28.80
’s 0.02% 28499 15.28° 11,36 2427 - - - 6 13.72 8232
Cypermethrin 0.01% 2726 20492 15.90 6Ge8B1 2432 = - 8 44.64 417.12
Y 0.015% 3181 25457 204485 Q.09 4.6% - - 8 18.31 146.48
Dacamethrin  0.0025% 13463 6497 2.87 - - - - B 7.62 30,48
. 0.0035%  15.90 4464 4,58 2427 - - - 6 6.8 40,98
Carbaryl De1% 7726 62,78 61,35 3023 13.94 464 - 10 #1.70 417.01
0 0.2% 88462 81439 77.26 6444 8317 3333 17.77 12 58,00 696400

P = Pericd after treatecent in dayse

T = Average residual toxicitye.
PT = Index of persistent toxicity.
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Fig. 4. Dozcdiotent toxiolty of gynthoetic
pyrethrolide and carbaryl to thiwd
ingear nymphe of Uilonmrroin lusens
(8%1.) on rice
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Fire. 5, Pevelstent tozielbty of synthetic
pyrethreids and carieryl 40 thiwd
loptor nynphe of H. luccas (Stal)
on wice

1. Popwleraie 0,024

2s Ve 0,045
%+ Pormethrin 0.01%

4, ’s5 0,024

5. Cyporpethrin 0.01%
6, - 0.0155
7. Decomethrin 0.0025%
8. . 000355

9, Caxbaryl 0.1%
10. >0 0.2%
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346 Population build up of BPH om rice plonts sprayed with

difforent inaecticides obmervod nt difforont intorvoln

afhor releane of the insect

Data relating to thoe oxporiment axo ypresented in
Table 7 ond Figg., 6 and 7. Two wooke after liboration of
insect, thoe population on plants treated with decamethrin
0.0025% wao the highest cnd it was cignificantly highor
than all other treatmonts. Decamethrin 0.00355% and oyper-—
methrin 0.015% having 70 and T2 inuecis rempectivély ranked
as the second lot having no sirmificont difforenco botween
them, The inoect count in other treatmonts ronging from

48.0 %0 28 viore on par with thoze of uantrooted pilonto,

Daring the +third wéek alco decamethrin 0.0025 per cent
treated planto paintained the highest level of population
viz. 318 por pot. TFenvaleorate 0.025% phowed a rapid increaso
in populatlion and the number in poio %reated with the
inpecticlde reached & level of 258 por pot. The populotion
leveis in the remaiﬁing treatmonte wore on par with that of
control, the range belng 212 to 135 por pot. The numbor in
pots treated with cypermethrin 0.015% and cerbaryl 0.2 woro
106 ond 97 inscots roopeetively and those wore slmificantly
lower than the population in conixzol planta,



ol

Table 7. Population build-up of brown plant hoppaey
» lugeng released on rice plante gprayed
t gynthetic pyrethrolds and carbaryl
as obperved at different intervale aftor
the release

Pariod after relcase

Trogtments
2 waeake 3 waeks & weakn 5 weoks
SeconDEFERRR GEIERATION
Fenvalaorate 0,02% 34§ a82; 258(?6.02; 205214.30) E 9.42;
’9 OOl HO( Ge26) 158(12441) 123(11.07) 720
" Permethrin  0.04% 482 6.84; 159(12.60; 10751 .2?; g 7o 1;
” 0.02% 37( 5.97 160(12.62 BB( S.35H 754
Cypermethrin 0.04% 725 8.453 159%12.57; 9. 513 é 7.403
'y 0.015%  44( 6.60) 106(10.23 8.06 6.90
Decamethrin 0.0025% 105%10.25) 318E17.82; 5 é 5.833 147%12.103
e 0;003,’/# 8035 2’:2 14-54 192 081 106 10-25
Carbaryl 015 { .313 155(11 0613 g 0683 E 70203
' 0+2% Ba71)  97( 9.83 8.9% Go62
_Control 39( 6.21) 193(13.90) 1ou(1n.17 58( 7.60)
CeDe for comparison .
batween treagments Tel3 1.62 Tel3 0.96
Twko BN GENERATION R
Fenvalerate 0,02% 452 Be54) 1?0515.02) 114&10.67; g e 05;
» D.005% 33( 5e71) 140(11.80) S5( S.73 780
Pormethrin 0,075 35( 5.903 «2@(10.923 85( 99093 E ?.413
’o 0,02% 32( 5.64) 115(10.72)  72( 5.80 ?.20
Cypermethrin 0.01% 3?’ 6:03) 154{12.36) 93E 9»633 33
. 0.015%  33( 5.94) 182(011.30) $i( 9,59 57f 7094
Dgecamathrin  0,0025% 76€ 8.,70) 265(16.26) 195(14,00) 115&10.723
- 0,0035% 48( 54923 210(14.48) 140(11.82) 92
Carbaxy 0.,1% Z0{ 54453 458512-5&3 982 9.85; g 7.27;
9 0.2% 20{ 1,88) 1i5(12.00 95( S.65 88( 6.92
Coatrol 35( 54858) 155{12.40) 102(10,07) 62( 7.86)
CeDs for compuarison :
between.treagments 0435 1:46 1425 Oolth

Figures in parsnbthoesas are sgucrs root values.



Fige G, Poym‘i tion build up of I lusemp
ralezsed on rice plants treated wilih
't;he lower doseg of gynthetlc
yrethroids and car‘"aryl at 12 doyo
af'ber e;;wayirg
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Fige T¢ Populeotion mxild wp of H, LI%Q
- reoleaged on wice ploats treat
with $ho higher doses of cynthatle
%:’;.:rethram end carbaryl at
2 days afier spraying
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During the fourth weck decamethrin at the higher doae
neinteined the highest number 0f 251 ingcets per plant. It
wed folloved by fonvalerate 0,027 and decamethrin 0,0035%
the differcnce hotween them boing simificantly ineignificant.,
The remaining treatments showed populantion levels on par with
that of control or even lower than that, The apparont
guperiority of carbaryl scen in the third weck is not
nanifeoted at the end of fourth week.

ﬁring £4f4h weolk though the populotion declined in all
the treatments due to natural factors decamethrin troated
plants (both doses) and thosce treated with féhvalemte at
0.02 per cent showed significently highor levels thon
control, the number in these -ére'atmenta being 147, 106 and
89 respéetively. :

In the % generation, the population in deccamethrin
(0.0025%) treatod plants reached the level of 76 per pob
durins the second wock after release and it was scignificanily
higher tham all the other treatmonts and decamethrin 0,0035
por cent with a populetion of 48 per plant ranked next to 1ib.
The remaining treatnents with insect counts mﬁging fron
24 40 43 worse found to be on par with control.

~ During the third weck also the two doses of decamethwin
wvith 265 and 210 insects per pot remined significontly
different from the control. Tho populations in the remaining
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troatuonto ronged from 170 to 115 bub thoy were on por with
$he population in control ezcept in the case of permothrin
+he two dopes of wulch showed significantly lower levels of
population than eontrni.

During tho Zourth woek plante trented with decemethrin
0,0025 per cent and 0.0035 por cent had pOpulatione of 196
and’ 140 insects per pot respectively the court in +he lower
dose being gignificantly highor than the other. Remaining
treatments were on par with control eozcopt permothrin 0,02
per cent which showed o vount significantly lower than that’
of contzod, - |

At the end of £1£th wock almo the lower dose of
decamethnrin bad the highost mumber of inseets (115 Hoo.)
and it vase clopely f£ollewed by the higher doss of‘decamathrin
{92 NHop,) the difforence betwcen the two boing statictically
gimificant. The other treatmente wore found on par with
control and the lovels of populetion ronsed from 65 to 48
ver pod. '
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DI3CUSSION

The relative efflcacy of four oynthetic pyrethroids
via, fonvnlerate, permethrin, oypermsthrin and decamothrin,
each at twvo dopes, were evaluated in o fleld experimont
taking carbaryl as standard, The peot incidence during
the erop season was in gensral low, The incidence of
gall fly, sien borsr mmd whorl magpot assumed significant
peverity by the fifth week after transeplantation emd the
firsy spraying was glven on the 34th day after_ tianeplanting.

Regardlng the contxol of rice gall fly tho effect of
troatments was significantly soen during the third and
fourth woeks aftor sproying, The third weel data showed
that all the synthetic pyrethroide were equally effective
in controlling the pest end during the fourth week por~
methrin (50 g ol /ha) and cypermethrin (50 and 25 g al/ha)
were seen oignificantly superior. Fenvalerate 100 g al/ha
was 6n paxr with cypermethrin 25 g éi/ha it was olgnifix
cantly inferior to its higher dose (50 ¢ ai/ha). The mesns
of four post treatment coants also showed the sisnificant
superiority of the two doses of cypermethrin and higher dose
of parmethrin, Though these pyvethroids gave a significantly
higher lavel of control when comparad to carbaryl the
variation in the extent of @11 incidence in plots treated



with the two entegoriles of pesticides wae not sufficiently
high 0 Justify tho use of the high cost for the control of
the pest (Table 2)., There is ne earlier roport oa the
rolative efficscy of synthetlo pyrethrolds against 0, oryzae.

The pre treatmont observation showed the incidence of
dead hearts in the differont plots caused by the rice stem
borerSeirpophria incertulngs, was homogeneous and sbove the
. economic threshold (5% dead hearts). The 7irst observation
made on the seventh day after spmying chowed the efficacy
0f the treatments which brought down the dead heaxt incidence
40 a range of 3.20 30 4,92 por cant, Gypemethrin 50 and
25 g al/he, carbaryl 1 kg ai/ha, fenvalerate 100 g ai/ba and
decamethrin 12,5 g ai/ha ranked as the offective group of
pesticides ageinst the pest the differsnce among the treat-
ments being statistically inai@iﬁ.eant. Here also even the
higher doses of pyrotaroids were only on par with carberyl
in controlling the pest. The data collected in subsequent
waeka did not chow significant variations in the incidence
of dead hearts in plots troated wi*t;!; the verious ingecti~
cides. During the Becond week alfier spraying the percentage
incidence of déad hearts in treated plots came low. But the
level of iﬁcidence in the control plot also declined during
the period, In subsequent woeks the incidence was again on
the incrsase and hence the effect of treatnonts seomed o



56

have heen lost by the second weel after sgpraying. The
sprayings d41d rot control the incidence of white ear heads
aloo significantly. Thoe level of incidence of white cars
was very low in the varioue treatments as well as contxol.,
The effect of cynthetic pyrethrolds aggiiﬁs‘b rice sten borer
has not been etudied earlier, But thoy are reported
gffective againet +lnosue borera in other orops. The lovel
of incldence of the pest could have deen very low for a
proper evaluation of the treatments and hence on the nais
of the available deta it camot be oomludéd that synthetic
pyretlmoi@s ore totally ineffective agninst rlce atem borer,

The rolative efficacy of the pyrethrolds against
" Hydrellis philivpina compared to carbaryl is showa 4n
Table 4, The reduotion in the pereentage of infestsd

leaves in the treated plots &t the end of one week after
epraying showed that oypermethrin 50 and 25 g ei/ha and
fenvalerato 100 g al/ua were superior and on par for the
control of H. philinpina. Bub cypermeturin 25 g ai/ha was
also on par with cerbaryl 1 kg si/ha and permsthrin and
decamethrin at the higher doses of 50 and 12,5 g al/ha
respoctively. The percentages of infepted leaves were
lowsr in plote treateﬁ_mth tho two doses of oypermethrin,
the higher dose of fenvalerate (100 g ai/ha) and the higher
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dose of decarnsthrin during the second, third and fourth.
veek nfter spraying when copprared to cardbaryl showing the
rolatively higher persistence of pyrothroids under fleld
conditions, Tﬁe incidence in the various plots given ths
second spraying ot raeduced to 50% of the pre treatment
level tut a sinllar reduction was secen in the plots which
did not receive any spraying nlso. The percentages of
da::ﬁgod leaven between the plots which were cprayed and
unsprayed with the sccond round eleo did not show aignifi-
cant vardations in most of the cases. Thege findings
indicated thet the reduction in incldence observed afier
the specond spraying was more due to the natural adversities
thar due o the effect of spraying. However, the incidence
in plots treated with cypermethrin in both the doges and
fonvalerate at the higher dose remined relatively lowser.
In gensral oypermethrin my be ranked as the most effective
ingectlclde against H. philippina. The higher dose of
fenvalorate ney elso be treated as effective against the
vest an oeypormethrin. Carbaryl though found to give
satisfactory initial control (on pax with cypermethrin) had
8 low peralefent toxicity when compared to synthotic
pyrethrolds,

The mortelity of Spodoptora rauritla exposed to the
insceticide realdues on rlce plants, two days after spraying
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(Table 5a) wevealed thot decamethrin (0.0035%) was most
toxic to0 the post and it was closely followed by
fenvalerate (0.04%) and cypermothrin (0.015%). ALL the
other treatments were on par with carbaryl.

The mortality of insects expeped seven days afier
spraying showed that the decamethrin was most toxic and 1t
wves followed by fonvalerate and cypermethrine Parmethrin
was on por with carbaryl and oignificontly inferior to
the othar synthetic pyrethroids.

On tho twelfth day after spraying the hisher doses of
decanethrin, cynermethrin and fonvalerate remined highly
btoxio to J. mauwitis vhile tho lowsr doses of the insecti-
cldes ranked next. Carbaryl and permetirin were on per and
inforior $o the other pyrethroida.

The persiletent toxlcity of different insecticides to
S« pguritia as ghown ir Table 5b and Fig. 2 revealed that
decameturin (0.0035%) and oypermotazin (0,015%) ranked high
and they were followecd by fenvalerante 0.,04%, decemethrin
0.0025%, coypermathrin 0,01% and fenvalerate 0.02%. Doca-
nethrin 0.,0035% and cypermotarin 0.015% persisied up to
17 doys after spraying cauveing 24.13 and 20.68 per cent
nortallty respeciively whaile the mortality reached zero
1evel_ in other treotpments during that period. The reiative
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peroistant toxicity of wvorious insocticides as shown by the
PT indices (Fig. 3) was in the following descending order
decamethrin,; cypernothrin, fenvalerate, pormethrin, carbaryl.

The relative efficacy of the insecticides czoinst the
brown plant hopper of r»ice I, lumens as revealed fron the
moréality of the insect when exposed to the residuesn at
differont intervals after sproying (Table 6a) chowed that
the cynthetic pyrethroids are far less effecotive agalnst
the pest than carbaryl, While residues of carbaryl 0.2 and
0.1% one hour after spraying ceused 88.62 and 77.26 per cont
mortality respectively the moriality on plents treated with
the pyrethroida ranged from 15.90 to 31.81 per cent only.
The mortality of insecta exposed on xesiduss at 2 and 4 days
after spraying chowed that cypermethrin had comparativealy
higher level of pereistent toxiclty among the pyrethrolids
but even that was far lower than that of éarbaz:gl. On the
sixth day the mortality on the pyrethroid treated plants
renched below ten per cont while the mortality on the
carbaryl treated plants ranged fxom 30-54 per cent. The
higher dose of carbaryl caused moriality of the test insects
up to 12 days after treatment while in the lower dose the
toxiclity persisted up to the 10th day after spraying, The
PT indices (Fig. 5) also chowed that the pyrothroids were
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far less effective then carbaryl for the control of H. luzens.
Among the pyrethroids oypermethrin was the most porsistent
and it was followed by permethrin, fenvalerate and docae
methrin., Pyrethrolds were reported ineffectlve againct
guelting posts earlier also. Cauguil and Guilleumont (1979)
reported that synthetlce pyrethroids had only intermedinte
action againat aphids, Diop (1979) found that the synthstic
pyrethroid decemethrin was not at nll effective egalnst
Aleurocybotng indicus, a sucking pest of rice, Spraying
wlth decamethrin cauveed the most mevere hoﬁper burn of

. ugens (Chelliah, 1980). Dut Jaganmohan et gl. (1980)
roported that fenvalerate and permothrin at 0.1 kg toxicant
per hectaxre gave good control of the twrinjal leaf hopper
Apresea bisattula bigftuls., Singh and Sirear (1980) found
that synthetic pyrethroide were effectlve azainst cadbboge
aphids, Venlmtaawgmy and Eadode (1981) rocorded 55-80%
mortallty of BFH when caged on 10 day old spray deposits of
fenvalerate (0,05%) while carbaryl (0.05%) gave 40.6%

k411l only, '

The tundency for tho mesurgence of H. luzeng following
the treantment with pyrethrolds wore rmeporied esrlier
(Aquino gf ad., 1979; Chelliah, 1980; Cholliish and
Heinrichs; 1960 and Cheollieh et al., 1980) and hence the
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affect of the sub lethaol doses of these ingsecticides on

s luzems was studled in @& pot trial. In the %&a&é genera=
tion the highest population of the insect was noted on
plents treated with the lower dose (0.0025%) of decamethrin,
The higher dose of decamethrin and lower dose of fenvalerate
also showed a population level higher than those of the
ronaining treatments. The population in higher dose of
fenvalsrate and both doses of cypermethrin snd permothrin
wera on par with that of control., The ultimte population
as seen in the fifth weelt aftor release also showed the
favourable influence of both tho domes of deuémeﬁmiﬁ and
the lowar doce of fenvalerate on the nopulstion tmild up of
Wa lugens, In the Srsoml generation of the insect the two
domes of decamothrin were found t0 retain the stimlastory
effect on populsatlon ao observed at two weskm after releunse
and at filve weeliz after release., The populatien on plants
treated with fonvalerate was on par with that of control.

- Thus of the four pyrethroids included in the present ctudies
decametinrin alone appeared to have eny adverse eifecct in
irducing a rapid population build up of Y. lugens and a
consequent resurgence of the pest. Aquino et al. (1979)
observed an increased feeding of brown plsmnt hopper on rlce
plants sprayed with decamethrin. Chellish et al. (1980)
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noticed \ﬂnt topical applications of sub lethnl doses of
nethylparathion omd decanetlirin on £if£th inastar nymphu”
caused increased reproduction in the resulting adults,.

It wagc also observed 'that resurgence was induced by appllca-
tions of decamathrin, methylpavathion ead diazinon becauas
of plant growth, stimiation of reproduciion of the hopper
elthor by contaot action of the insccticides or through
increased plant growth, reduction in the length of the
nymphal stage and increaged adult longevity resuliing in

& shortened life cyple and longer oviposition pexiod
(Chollieh end Heinrdche, 1980). Hilde i al. (1981)

. investigated the blochemlcal changes in the rice glant
after insecticide applicetiona and found that decamethrin
sprays on BPB gusceptible Talchung ative 4 {:m 1) plente
lovered the carbohydrate-nitrogen 'ra'hio vhich were atiributed
to the enhanced feeding of BPH on decanethrin treated plants.

Hexrve cnd Delebarre {1979) could not record any popula-
tion build up due to decomethrin aproy 4wo timem twice a
yoor at 6.5 to 18.75 g/ha for the control of miz;id
Distantiells theob:&gma (Dist.) om cacao,

Anothor interesting point oboerved in thils experiment
wna that the popnlnilon was hicher on plonts treated with
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lower doses of pesticides than ir thelr respeciive higher
doses (Fige. 6 & T). This indicates the posalbility of
overcoming the rasurgence problem by lncreasing the
dosages of pyrothzoids applied in tho rield.
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SUNEARY

A fiém experimant was coarried out' in the paddy
flelds attacked to Model Agromomic Resecrch station. _
Earapsna, during the first crop season of 1981 with &
view to evaluating Tour synthsa"ai¢ pmthroms againgt
pasta of mddy in oomparison trith camm:yz.. mhe pyre-
throida were applieﬁ. at two doses each and om:baryl ms
applieﬂ at singla dose. The f:!.:.-:st spraying of the
1naeo~!::l.cidea was done on 34%‘ doy efter tmneplanhation |
and second apmying on 63‘& day after tmnsplantation.

@he pest inciﬂmce am::.g the orop season wWas in
ganeml low; The incidence of silver shoot observed ot .
weslkly intervals showed that the treatments had given
glgniﬂcant control of the peat. The plots sprayed
with both the doses of oypermethrin (25 and 50 g a:l./ha)
and high dose of pexmethrin (%0 g ai/ha) uhowed the
lowest incidence of the pest, Though theae p:,me{.hzoida
rocoxrded lowver incidance than earbaryl the varilation in
the oxbtent of goll incidence in tho plots trected with |
the two categories of ingecticlides was not sufficiently
high to justify the uge of gynthetic pyrethroids,

The data molating to the incidence of dead hears
caused by S. incertuing chowed aignificant veriations
one veek after spraying. The two doses of cypormothrin,



the higher dose of fenvalerate and decamethrin as woll ag
carbaryl gave the same level of control of the pest. Daring
the second woeelk afbor opraying the incldemce of dead hoaris
in the 'I::red-bed as well as control plots declined, In
subsaguant obpervetione the incidance again inercased but
aid not mhow aignii‘ieani: varlations indicaibing thot the
effoct of spmying peraieted only foz a eﬁ.ozrb fsime. The
d.ncd_dmce of whlte azr hesds aleo was low tlu:r:ing -’ohe czOD
pericd ernd ves not signlftcoantly varying. Thus tho
pyrethrolds were not founld promising agninet S incerinles,
But the incidence of the peat being rather low the inforence
could not be considersd conclusive.

. With referonce to thae conbtrol of whorl mgsod
He philivping aa chown from the percentage of infespied
leaves in various plots, it wae seen that two dopes of
cypernethrin (25 and 50 ¢ al/ha) and the higher dose of
Cenvalozate (100 g al/ha) vere effcotive against the pest.
Taough the incidence in carieryl tronted plots woe on par
with fonvalorate treated plots cne ';msk after spraying
itio zank was geen low in swhbsejuent observasions thus
showing that the persistent joxleidy of the chexmieal
againet H. philirning wos not satlsfactory. The incidence

of damaged leoaves Lotwesn the plote wich wore sprayed and
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unsprayed in the sccond round alec did not show slgnificant
variations in most of the casen. Henoe the decline obzerved
in the extent of damge gubsegquent to the second treatnent
might be more due to the natural adversitles than due %o

the offeot of spraying,

The mértality of Spodoptera mauritls exposed to plants
treated with various inscoticldes (pot culturs) at different
Intervals after cpraying showed that decanothrin was most
toxic to the pest and it was clopely followed by cypore=
ms#h;in and fenvalerate at their higher dosea, All the
pther treatrenta wers on par with c‘arbaryl. |

Reparding the persistent toxicity of these pg::ethm;ids
end carbaryl, decamethrin snd cypermethrin at the higher
doses persisted up to 17 days afier spraying whereas the
remining treatnents persisted up to 12 days only. |
Decamethrin had the highest PT index and it was followed
by fenvalerate, cypermethrin snd permethrin. Caxbaryl
vag least persistent,

A sirvilar pot culture experiment showed that on
s lugens the synthetlc pyrethrolds caused far lower
mortality than carboryl, when exposed on the crop at
d1fPerent intervaols after aprayinz. Among the pyrethroids
'_eypanmathm ghowed higher level of persistent toxloity
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but even that was faz lower than that of carbaryl,.
Carbaryl, higher and lower doses persloted up to 14 and
10 days respectively and they showed the highest 2T
indicens aloo, Among the pyrethroids cypermethrin showed
the highest PT index. The resulis irdicated thot
synth;tie pyrethrolds couid not be used effectively
‘againcy brown plant hopper of rice N, lusens,

 The effect of spraying rice orop with the pyrethroids
on the population duild up of Srom plont hopper N. luzens
was ”studs.ed and ifb wep found that the lower dose of
decamethrin enhanced the populat'ion el gnificantly. The
highor dose of decamethrin and lower dose of fenvalerate
2lgo had a favourablo influsnce, Populations on plants
treated with other pyrethroide snd crbaryl were on par
with that of control plants. In the a% generation of
the post the stimilatory offect was seen only in the wo
doses of decamethrin, In both the generations, it wes
seen that lower doses of pesticides caused higher population
levels than thgir rappeciive highor doges. Hoence the use
of higner 4086 of pyrothroids may help in overcoming the

regurgence problem in the fisld,
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ABRTRACT

- The relative efficacy of four synthetic pyroethrolds
against the Important riceo peosts was avsessed throuch a
£1eld experiment 1aid out at the Model Agromomic Research
Station, Karaﬁam. during 1951, taking carbaryl as standard.

Against the rice gnll midge Pachydinloads oryzae
eypormethrin (50 and 25 g si/ha) and pernethrin (50 £ al/ha)
were found euperior: The low variztion in the percentage
incidence of silver shoots in plots treated with pyrothroids
‘and carbaryl showed that the use of the former category of
pesticides 1& mot justified due to the high cost involved.

.One weak after spreying the incidence of dend heart
got reduced, The two d'oaea of cypernethrin and hﬁgher doses
of fenvalerate, decamethrin and carbaryl were found superior
end on par for the control of the pest, 5. incertulas. The
lack of variation in the percentage incidence of dead hearts
in subsequent weeks showed thnt the effect of treatment was
not lasting sufficiontly. Tho incidence of white ear hend
also dild not vary eignificontly. However, due to the low
level of infestation it was not possible to conclude that
pyrethroido were totally ineffoctlve against the pest.



Against the whord maggot H. philivpine two doges of
cypernethrin and highor dose of fenvalorate were found
offeqtives. Carbaryl was also ce effective as fenvalerate
in the first week afber gpraying dbut in subsequent observae
tiono the former ranked low indicating ite poor porsistent
toxicity egainet the pest. '

The mortality of 3""! instar cotarpillars of Spodopiora
mauritia exposed to potted rice plants sprayed with dilfferent
insecticides, at different intervels after opraying, showed
that decamethrin was most {oxic to the pest snd 1% was
clogely followed by cypermethrin emd fenwlerateo at thein
. high dosen. Decamethrin had the highect porsistence in the
field and it was followed DLy fenvelerate, cypernethrin,
perzothrin and carbaryl,

_ In a sirdlar pot culture experdiment the persiatent
toxicity of different pyrethroids and carbaryl to the
broun plant ho;op-er of rice . Juzang wes otudied. The
Pyrethroides were found fhr leps toxic and persistent then
carbaryl., Among tho. pyzethrolds cypermethrin showed the
highost toxicity and poroletence. The rosults chowed that
synthetic pyrethroids couid not be used effoctively agninst

He ugeng.,



The influence of gynthotic pyrethroids on the
populetion bulld up of H. luzeng on rice and the con-
sequent resurgence of the pest wam studied in a pot
culture experiment. The two doaea\ of decamethrin and
lower dose of fenvalerate resulited in population levels
significantly higher than those on untreated planis, In
the % gongration of ihe pept, decamothrin alone had
thia effeot, The increace in popnlation was caused more
by the lower déses of pestieidos than by tke corvemponding
higher doses inflceting & posoibility of reducing the
disadvantage of resurgence effeot thwough the use of
higher dose of pyrethroids when epplied in field.





