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Insect pests are on© of the major constraints in idee 
production all over the world* Prom seeding to harvest a 
variety of inoocts infest tho crop causing significant
yield looses* 5?he introduction of hi'$i yielding varieties

\ "and improved technology brought into existence complex pest 
problems in riGe production* I-bmy pests of minor importance 
assumed alarmingly destructive status in recent years*

Kany pesticides lilce inorganics, botanieals, 
chlorinated hydrocarbons, organophoophates and carbamtes 
came into existence in the field of post control between 
1000 3C end 1950 AD* All these groups of chemicals though 
had spectacular insecticidal activity also possessed certain 
unforeseen disadvantages lilce long and undue persistence in 
the environment, high toxicity to higher animals and other 
non-target organisms, pest rosurgoico, peat resistance to 
insecticides, residue hasarda and environmental pollution.

With a view to minimising the above disadvantages of 
pesticides scientists tried to evolve new groups of chemicals 
which were safer to non-target organisms end are effective 
against the pests. Synthetic pyrothroids with high insecti­
cidal activity and low mammalian toxicity, yet xith reasonable 
persisten.ee under normal conditions of field application,
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unlike natural pyrothroids, were thus introduced for plant 
protection as a highly promising group (Elliottet al*, 1978)* 
During the last six years, four photo stable pyrothroids 
permethrin, oypermethrin, HRDG 161 and fenvnlerate have been 
developed as agricultural ineoctlcidoo* Ihe new pyrothroids 
were tried against a range of pests, particularly lepidoptera 
and have been used on different orop pests with very pro­
mising results* Efficacy of pyrothroids on bhendl fruit 
borer Sorias insulana was reported by Utharaaswasiy and . 
Balaeubramaniaio (1978)* Hi$iwoo& (1979) has reported tho 
superiority of synthetic pyrethrolds over the conventional 
insecticides in controlling, the pink boll worm (Pectlnonhora 
froaaypjella) on cotton* Bogle and Prasad (1980) reported 
their efficacy on mongo shoot borer Chlumetia t ran ever aa* 
AarotAs orthoaonia a pest of wheat was effectively controlled 
by pyre thro id insecticides (De Pew, 1980)* But the use of 
synthetic pyrethroids for the control of rice pests have not 
been Investigated extensively* Hence the four synthetio 
pyrethroide were evaluated against the different pests of 
paddy in cocaparison with a standard insecticide, carbaryl,
She present investigations included a field experiment for 
evaluating the efficacy of the insecticides against the
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major posts of paddy, a pot culture experiment to assess 
the persist quo e of the insecticides under field conditions 
and another pot culture study to assess the inducing 
effect of the different toxicants on the population build up 
of brown plant hopper of rice Hllatsarvata lumens.*



■etteeut



review op itmmtmRE

She literature available on the us© of the synthetic 
pyrethnoids for the control of pests of different crops 
have been euismrised helot?* Persistent toxicity of the 
synthetic pyrothroids and the effect of their application 
on population build up of the pests have also been briefly 
reviewed*

1*1 Use of synthetic nvrethroids for control of cron nests
Rice ' '.

1*1*1 Aleuroovbotua opp. Diop (1979) evaluated csrbofuran,
diasinon, chlorpyrifos, lindane (all at 2 kg/ha and Doeia 
(at 25 g/ha) against Alourocvhotuo opp* and found that all 
the inseotioides were effective except Beds and lindane*

1*1*2 ffephotettlx app. Srinlvaoan (1980) tried the insecticides 
csrbofuran, PKG 35001, Ripcord and- chlorpyriphos with three 
methods of application vis* root soaking, root-soae plnoenent 
and foliar spray for the control of tho pest* He also 
assessed the incidence of tungro disease. Hoot soaking 
with Ripcord dong with 1$ urea followed by foliar sprays 
with Ripcord on the 25th and 45th day after transplanting 
gave low tungro incidence and good control of the pest*
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Sweat com
1.1.5 Hellothta gea. Walter and Ganger (1977) reported that 

Ambush at 0*2 and 0*25 lb ai/ac was ao good as lonnate, 
tho standard in controlling H* aea though in lower con­
centrations it did not provide adequate control,

Sorghum
1.1.4 Chllo mrtellua. Sadokathulla (1981). working on sorghum 

stem borer reported that spraying of fenvalerate 0*010 or 
carbaryl 2*55* thrico on 20, 50 and 40^ days after 
gemination controlled the pest effectively*

1 *1 *5 Contarinia oorghicola. For grain midge C„ aorghlcola
control, Sadakathulla (1981) recommended either two rounds 
of mlathion 0*050 spray or fenvalerate 0*040 spray.

• Red pxtm
1*1*6 Heliothos arroigera. Banflale et al* (1981) tested nine

insecticides for the control of pod borer H* arnigora and
found that nethomy! 0*05$, fenvalerate 0*010 and cyper- 
methrin 0*010 were very effective in cheeking the infesta­
tion in .buds, flowers and pods.

. Sovabean
1*1*7 Xamprosena diamenalls. Field tests in Malaysia and

Indonesia revealed that permethrin at rates of 50-100 ppm 
was effective in controlling L, di&nanniig (Voon and 
Chung, 1978)*
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Ground nut
1*1,8 Esmoaaca kerrl. Patel and Vora (1981) reported that

permethrin at 0*0150 gave very good control of the post and 
Increased the yields* Konocrotophos and carbaryl at 0*050 
and 0*150 respectively were found inferior to permathrin*

■ Seaamum
1*1*9 Biacrlsia obliqua. Greval et al* (1978) reported that

leptophos, permethrin, endosulfon and quinalphos each at 
0*050 gave more than 990 mortality of the third instar 
larvae of J>* obliqua within three days when they wore kept 
. in treated food*

Oil -naira
1*1*10 Set ora nitons* Voon and Chung (1978) working on the control 

of lepidopterous pests on different crops reported that 
permethrin sprays at rates of 50-100 ppm gave good control 
of the pest.

Cotton
1*1*11 Heliothas Tiresoeno and H« sea* Davie et al* (1975) tested 

the activity of a synthetic pyrethroid WIA-55297 (DD 50 -
p ~
0*0054 and 0*0011 mg/g) and reported that it was more toxic 
than methyl pamthion (l»D 50 - 0*075 end 0*029 rag/g) against 
tobacco bud worn H* virescens and the boll worn H* sea.
All et al. (1977) studied the combined toxicity of permethrin
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and pydrin at 0*01 kg el/1000 a row, methyl parathion and 
sethomyl at 0*1 kg al/1000 a row agalnot H* vlresoonn and 
H, sea and found that there wee potentiating effect*
Du Rant (1979) reported that fenvalerate (0*11 kg al/ha) and 
permathrin (0*22 kg al/ha) gave good control of tho pest a 
and produced significant yield increase of cotton compared 
to toxaphene + methyl parathion (2*24 - 4*40 + 1*12 kg al/ha 
respectively)»

1*1*12 Hoiiothee armigerg-- Breese (1977) found that eypermethria.
/ ~

200 g al/ha gave better control of the post than endosulfan 
525 g ai/ha. Cypormethrin at 20-85 g/ha also was reported 
effective against the larvae (Damotte, 1979)* Sorathia and 
Chari (198!) evaluated fenvalerate 150 g ai/ha against the 
boll worm and found that it was more effective than phosalone, 
quinalphos and etriaphos#

1*1*13 Hellothep spp. Ffrlmner (1979) reported that perraothrin 
and fenvalerate at 0*11 and 0*22 kg ai/ha and a carbamate 
VC-51762* 75 Wp 1.12 kg al/ha gave very off active control 
of Hellothia spp* on cotton and good' yield. Combination of 
perra&thrla and methyl parathion (0*112 : 1*12 kg ai/ha) 
also gave good control (Weaver et ol.. 1979).

1*1*14 Peotlnophora gossyniella. Damotte (1979) found that
cypormethrin at 20-85 g/ha sprayed on cotton was highly
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active against tho larvae. 2hey also tested tho efficacy 
of a mixture of cypormethrin at 50 g ai/ha and triasophos at 
400 g ai/ha against larvae in the holls and found it effective. 
Experiments conducted by PAU,(19B1) revealed that fenvalerate 
(0.15 kg ai/ha) gave higher yield than permothrin (0.05*
0*10 and 0*15 kg ai/ha) and carbaryl (1 kg ai/ha) • tTayaswal 
and Saini (1901) reported that fenvalerate and permothrin 
each at 75 and 100 g ai/ha, cypermethrin 40 and 80 g ai/ha 
and deconethrln 10 and 20 g al/ha wore as effective as 
carbaryl 1 kg ai/ha for the control of tho post.

1*1*15 Earias insalana* 5howva et al. (1979) conducted trials 
with deeaaethrin on cotton in the field in Senegal and 
found that the pyrethroid at 16 g/ha at intervals of 14 days 
gave excellent control of tho pest and recorded the highest 
yield.

1*1*16 Earias vitolla and E, inaulam. Sorathla and Chari (1981) 
in their experiments to evaluate the synthetic pyrethroid 
fenvalerate for the control of boll worms on H-4 cotton 
found that the pyre thro id at 150 g ai/ha was most effective 
in minimising the damage to flower buds and bolls*

1*1*17 Pluaropaia waters!. Triala conducted by Barnette g*£Ggl. (1979) 
revealed that cypermethrin at 20-85 g/hn sprayed to cotton

Yte. was highly active against the larvae, fhoy also reported



9

that a mixture of oyparmothrin at 50 g/ha and triaxophoG 
at 400 g/ha gave good results#

1*1*10 Boll worms of cotton* Sellaraml and Farameswaran (1979)
conducted a field experiment to evolve a suitable ocliodule 
of treatments, for the control of the boll worms on IS70-5 
cotton with eleven treatments and found that fenvalerate 
0*040 was significantly superior and it recorded low boll 
worm infestation of 5*60* It was followed by monocrotophos 
0.050 (21*60). fho incidence was very high (89*90) in 
untreated check* . .

1*1.19 Snoflotttera littoralie* Buscoe (1979) reported that
IJRDC—161 f cypemethrin, fenvalerate and pensethrin at rates 
60, 180, 560, 600 g ai/ha respectively gave good control of 
the pest and persistence compared to chlorpyriphos at 
979 g ai/ha.

1*1*20 Anthonoaus grandis* Heaver et al* (1979) working on 
influence of various insecticides on yield parameters 
(insect control, lint yield, lint %} of cotton found that 
a combination of permothrin and methyl parathion (0*112 ; 
1*12 kg ai/ha) had greatest efficacy and gave high yield 
of seed cotton*

1*1*21 Aphids* Sollasmal et al* (1979) reported that monocrotophos 
0*050 mid fenvalerate 0.040 were equally effective in 
controlling the aphids on cotton*
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1*1*22 Bcnesia frabaci. Eheuvs et al* (1979) found that decamethrin 
at 16 g/ha at intervals of 14 days gave tremendous control 
of the pest and highest yield.

1.1*23 Emttoasca spp. King (1978) reported that very low volume 
application of synthetic pyrethrolds via* permethrin and 
oypermothrin gave good control of the post,

Tobacco
1*1,24 ETeliothds virescens. Crowder et al. (1979) established 

dosage mortality line for methyl parathion and synthetic 
pyrothroids vis. pydrin and pornothrin* They* reported that 
pydrin and pormethrin wore superior to methyl parathion in 
controlling tho pest, .

1*1*25 Heliothea armlgera, Voon and Chung (1978) reported that
pornothrin sprays at rates of 50-100 ppm gave good control 
of the pest on tobacco.

1*1*26 Snodontera litura. Patel and Chari (i960) conducted tests 
on the control of J3, litura Fb. in a tobacco nursery with 
eleven insecticides and found that all the compounds were 
effective in reducing the peat numbers* with no significant 
difference among tho treatments, 72 hours after treatment, 
but fenvalerate 0.02$, chlorpyriphos 0*04$ and leptophos 
0.068$ gave more rapid hill of the larvae than the other 
compounds.
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Kongo
1*1*27 Ohlumetla tranoversa. Working on comparative efficacy of 

insecticides for tho control of mango shoot borer 
C* traneveraa Walker., Bagle and Prasad (1980) reported 
that all the insecticides tested except nicotine sulphate 
wore moderately effective and fenvalerate (0#01 and 0*02^) 
and peraetlirin (0*02f5) gave the best control*

Tomato . .

1*1*28 Peridroraa saucia. Harris et al. (1978) reported that 
three pyrothroids vis. pormethria, Shell WX» 41706 mid 

. Shell WL 43775 applied at 140 g/ha gave better control of
■ m 3

. , 3 and 4 instar larvae than carbaryl, mothonyl and
carbofuran.

1*1*29 Trialeurodes vauorarioriifra Quistina and Boyran (19B0) 
found that decamethrln at 0*75 g/hl and cypermethrih at 
5 S /hi were effective concentrations against the 
aleurodids and they gave better control than bioresmethrin.

Brinial
1*1*30 Seuciinodea orbonalls* Subbaratm© (1979) conducted field 

trials to evaluate the relative efficacy of fenitrothion, 
fenvalerate, dimethoate and quinalphos in controlling the 
shoot and fruit borer and found fenvalerate ae tho best 
insecticide and it m o  found equally effective at 0*02 and
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0*040 concentrations* Jagamnolian et al* (1930) reported 
that fenvalerate and ponnathrin each at 0*1 kg toxicant / ha 
effectively controlled the poet and recorded the highest 
yield* Himbalkar and Ajri (1931) working on the efficacy 
of synthetic pyrothroids and two newer compounds against 
brinjal shoot and fruit borer found that oypormethrin 
0*010 was the most effective insecticide when compared to 
deeamethrin 0.0030* fenvalerate 0*0150# permethria 0*0150# 
methomyl O*O50» diflubenauron 0,020 and carbaryl 0*20,

1 *1,31 Arerasca bimrbtala bigot tula* Jaganmohan et al, (1930)
reported that fenvalerate and permethrin at 0*1 kg toxicant 
per hectare gave good control of the brinjal leaf hopper.

**hondi
1,1,32 Barlaa lnsnlana* Kelifronides et al, (1973) found that 

pormethrln at 35-175 g/ha, methomyl at 570 g/ha# chlor- 
pyriphos at 572 g/ha gave effective control of the opiny 
boll worm E* insulana. TTthamaswamy and Balasufcransanioia 
(1973) tested tho efficacy of some insecticides in control­
ling the pests of bhendi and found that fenvalerate 0*050 
effectively controlled the fruit borer E* insulana end gave

i

highest yield of healthy fruits,
1,1*33 Eariaa vltella. Vooa and Chung (1978) found that psmothrin 

at 50-100 ppm gave good, control of the pest*
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1.1.34 Anmsca blgiittula biguttula. Hal et al, (1980) studied the 
bio efficacy of pernethrin © 400 g/ha, cypormGthrin © 40 and 
60 g/ba, fenvalerate © 500 g/ha and malathion © 500 g/ha 
against the ^assid and found that all the pyre thro ids vero 
bettor In controlling ^nssid population up to nine days.

Chillisa
1 *1 *55 Aphis frcsavnli and ffysus noraicae. Reddy et al. (1981)

reported, that fenvalerate, aeephate, nuvacron, rogor, IHPC, 
bidrin, tamaron and monitor (all insecticides at 0*05$ cone.) 
caused 90$ kill at 72 hours after the spraying.

■ Cabbage ,

1*1*36 Plutella xyloatella. Koanoth (1976) reported that pornethrin 
0*25 lb ai/ac effectively controlled the pest* Rreeee (1977) 
observed that application of four sprays of eypemsethrin 
(100. g ai/ha) during a period of one mouth, reduced the ■ 
population of larvae to 16$ of that of untreated control, 
whereas in plots treated with diasinon (1*12 kg al/ha) the 
population was 24$ of that of tho control. Su and Rose (1977) 
found that the sprays of synthetic pyrethroids S-5602 and 
perznothrin gave the best control of tho post applied at rates 
ranging from 50-500 g/ha and resulted in the highest yield 
of marketable cabbage. Fullerton (1979) evaluated 
fenvalerate and eypernothrin as the best insecticides for
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the control of P* xvlostella when applied at 100 al/ha 
at Intervals of two weeks. Pormethrin 50-100 ppm also 
controlled the pest excellently (Voon and Chung, 1978).

1.1.37 Plerts tame. Breeso (1977) reported that cypermethrin 
100 c al/ha m s  superior to dlaslnon 1.12 leg al/ha*
Cancolado and Badoliffe (1970) found that Ambush 0.05 and 
0*1 lb al/ao gave excellent control of the pest without 
any phytotoxicity.

1.1*38 grlchonlusla hi. Hof master (1977) working on the foliar, 
treatments to the cabbage loopor £* ni found that the

i ■ ■

synthetic pyrotliroide FHO 33297* pp 557 and 3D 43775* all 
at 0*1 lb ai/ac* controlled tho pest completely. Schuster 
and Clark (1977) reported that permethrln applied weekly at 
rates ranging from 0.023 to 0*091 leg ai/ha and at 945*4 1/ha 
m e  more effective than other chemicals or Bacillus

Outhuringrienals. Harris et al* (1978) found that permethrln* 
Shell VB 41706* Shell WL 43467 and Shell SB 43775 at concen­
trations 0.002$, 0.0005$* 0*00018$ and 0.0003$ respectively 
were sore toxic than methomyl 0.0015$ to 4 ^  inetar larvae 
of T. ni.

1.1.39 OrooidoloEiia blnotalla. Fullerton (1979) reported that , 
fenvalerate and cypermethrln at 100 al/ha applied at 
Intervals of two weeks controlled the leaf webber C.blnotalls,
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Fenvalerat© and pornothrln at 0.1 kg ai/ha also gave good 

control of the peat {Jaganiaohan et a l.. 1981).

1.1*40 Brevioomve braasicaG. Agnihotri et a l . (1980) observed 

that pernethrin, oyperESthrln# decamethrin and fenvalerate 

0*017$# 0*015$# 0*00375$ and 0*006$ respectively controlled 

the aphid up to 25 days whereas sevin (0.05$)# X©VP (0*05$) 

and ©ndosulfan (0*05$) were effective for 1, 19 and 35 days 

respectively*

1.1*41 Llraphig ervaini and Anhta cmcoivp ra „ Sin^i and Sircar
(1930) evaluated tho syndetic pyrothroids in tho field and 
found that the order of -effectiveness was decamethrin >  
(7*5—25 s ai/ha) > fenvalerat© (50—150 g ai/ha) > cyper— 
aothrin (50-150 g ai/ha) > pomothrin (75-250 g ai/ha).

Potato

1*1*42 Jjeptinotarsa deceralinoata. Iiaro (1930) assessed the contact 
tonicities of ten insecticides to fourth instar larvae of 
Colsmdo potato beetle X»* dooenlineata and found that 
pormethrin (LB 50 : 1*015) was the most torio compound in 
controlling the past. Witkowski (1980) reported that 
deoaaethrin at 0*3-0 *4 d ctrVhs* eypernnethrin at 0*05-0*1 

d om^/ha and fenvalerate at 0.3-0#4 d cs3/ha gave effective 
control against the third instar larva© of L* docciaiineata.
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Cucurbits
1 *1.43 Baous 9pp* Oollingwood at ol, (1979) In thoir field trial a 

reported that docanethrin, fenvalerate and cypcrnothrin 
gave good control of the post but decamothrin was affective 
only at lower concentrations.

Wheat
1*1#44 Contarinia trltlol and Sltodiolosis poeellana# (XLsson (1980) 

reported that the efficiency of pernethrin 250 g/L was equal 
to that of fenvalerate* fenitrothion and pirimioorb in 
controlling the above pests#

1#1#45 Agrotls orthoffonia. Be-Pew (1980) tested the efficacy of
various insecticidal treatments in controlling infestation
by A. orthpflonla and found that only permethrin 0.056«*
0.112 leg ai/ha and aoephate 0.05 hg al/ha reduced tho 
larval densities below those of the endrin 0*224 leg al/ha* 
used as standard#

Q l i r a a

1*1*46 Indarbela quadrinotata. Sandhu et al. (1978) evaluated the
various insecticidal and other treatments for the control
of bark eating larvae of X, quadrinotata and found that 
application of 0.05# permothrin or 0*05# monocrotophos by 
wash bottle to larval holes gave effective control.
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Grace vine
1*1*47 Sparramothis n i l l l G g i o n f t .  Richard (1979) observed that 

in addition to the rccoranended insecticides, fenvalerate 
at 100, decanethrin at 17*5 and pornothrin at 75 g/ha were 
highly effeotive against the pest thoug$i tho older larva© 
were resistant to treatments.

1 *2 Persist^t to^icitv of synthetic nvrethroids
Hens el end Lauren (1970) found that the field life 

for contact activity of cypermethrin and permathrin applied 
to pasture was similar for all of five application rates 
between 0*25 and 1 *5 hg al/ha. Laboratory bloassays with 
grass grub beetles, Castei-Ytra sealandica Showed that the 
insecticide lost thoir activity after about 4 to 9 days on 
pasture* Ho also reported that micro encapsulation 
significantly increased tho active field life of persothrin*

. Leeper and Reissig (1900) studied the persistent . 
toxicity of four insecticides to Pevlla nvrieola Foorster 
on pear trees and found that of the Insecticides wore
20 days for fenvalorato, 15 days for permethrin and 6*86 
days for amitras* 5hey finally concluded that the pyre- 
throids were the most persist ont cat oriole* ,

Venkataswasy and Ealode (1981) studied persistent 
toxicity of various materials against B3?H manarvata lumens 
(Stal) end found 55-8055 mortality of BPH which occurred
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when caged on 10 day old spray deposits of fenvalerate 
(at 0*05# cone*) while carbaryl (0*05$) gave 40*6^ kill 
only*

1 #3 Population build vm of neats due to the application of 
synthetic’nyreihrolflg

2wick and Fields (1978) reported that fenvalerate ©
0*4 kg ai/ha was destructive to the predatory phytoooiid - 
gypholodromaa pyrl (Schanten) and was found to cons© 
resurgences of the European red mite# Panonyohag ulrai (Koch) 
on apple and pear*

Aq.ulno et al* (1979) observed an increased feeding of 
BPH on plants sprayed with dGcanethrin* nethylparathion and 
dfasslnon, as assessed from tho hoaeydew or ere ted* They 
observed that the amount of hoaeydew excreted was the lowest 
in insects fed on pertban© treated plants*

In the field experiments sethylpasathion was sprayed 
once at 20 BA® in one case and 35 BA® in another or twice 
at 20 and 35 BA® and they observed no apparent resurgence 
of BPH though there? m s  an Increase in nycphal population, 
with one additional application at 50 DA®* Resurgence 
effect was not maintained in the succeeding gene rat ions •
®hey noticed that treat cento receiving foliar sprays of 
methyl parathion at 50 and 65 BA® caused hopper resurgence
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in the succeeding generations* 2hey further observed 
that resurgence became apparent in the 2nd and 3rd
generation eggs and nympho when oprayed four tines at
15.day intervals*

Hall (1979) found that the seasonal application of 
synthetic pyrothroids on apple led to general resurgence 
of European red mite PanonvchuD ulml (Koch.) H© also 
noticed a resurgence of European red cite with heavy rates 
of pyrothroid, ■

Horve and Bolabarre (1979) could not record any 
population build up due to decaaethrin spray two times 
twice a year at 6*5 to 18*75 g/ha for the control of mirid 
Biatantiella theobrom (BAat*) on cacao* Eliey concluded 
that tho low degree of pest population m s  not due to high
rate of mortality but due to a general decrease in the rate
of multiplication of the past on the treated plants*
Besides the low population build up they could also record 
an increase in the growth parameters of cacao and pod 
yields during tho course of four years*

Chelliah et al. (19S0) working on the effect of cub 
lethal doses of three insecticides vis. methylparathion, 
decamethrin end parthane on the reproductive rate of the 
brown plant hopper* ITllanarvuta lumens on rice noticed that
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topical applications of oub lethal doses of methyl parathion 
ana deoamothrih on 5th inotar nymphs caused increased 
reproduction in the resulting adults* ffiiey further observed 
that highest reproduction stimulation occurred at tho LD«e 
dosage for methylparathion, at LD^0 for decamethrin and 
porthone did not cause reproductive stimulation at any of 
tho four dosages tested*

i  •

Cheliiah and Heinrichs (i960) working on factors 
affecting Insecticide Induced resurgence of the brovn plant 
hopper, Hllanarvata luaena (Stall on rice, found that 
resurgence was induced by applications of decamethrin, 
methylparathion and diasinon and differential mortality 
of predators and hoppers did not appear to b© tho primary 
faotor for resurgence* Shey also found that hoppers appeared 
to be attracted to methylparathion and decaoethrin treated 
plants because of plant growth and plants treated with 
resurgence causing insectioicles succumbed to feeding injury 
earlier than untreated plants. 2hey could also observe 
population increases due to stimulation of reproduction of 
the hopper, either by contact action of the insecticides or 
through increased plant growth* Finally they found out 
some additional factors life© reduction in tho length of 
nymphnl stage and increased adult Xonsevitv- re suiting? in a
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shortened life cycle and longer oviposition period 
respectively contributing to resurgence.

In Philippines build up of BPH, ITilaTvorvata lugeng,
(Stal) on rice with nethylparathlon 0.04#» per thane 0.04^
and decamothrin 0.002£ sprayed either 3 times with the same
insecticide or once or twice with one, followed by another
insecticide aid the total number of nymphs hatching from
eggs laid by two gravid females released fifteen days after

*the last spray on each seedling were counted sad it was 
found that the last insecticide applied has a decisive role 
in inducing or proventing resurgence, Populations wore 
largest on plants sprayed three times with decamothrin or 
throe times with methylparathion and in all cases in which 
tho last compound was decamothrin or nethylparathion, 
populations vero higher than when the last treatment had 
been perthane. Populations wero lowest on seedlings treated 
once with decamothrin and then twice with per thane 
(Chslllah, 1960)•

Penman and Chapman (I960) reported that substitution of 
the synthetic pyrethroid, fenvalerate, for ashinphosnethyl 
in an apple orchard spray programme in ITewaoaland led to an 
outbreak of Erlosoma lanigemm (Hem) • This was found to 
bo due to the low tonicity of fenvalerate compared with
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ashlnphoaisQthyl. A midge, Daaine-qra mall (Kieff*) was 
also found to be much more prevalent under the fenvalerate 
treatment with 75$ of water sprouts infested compared with 
14$ in the ashinphosmethyl treated block,

Hilda et al, (1931) investigated the biochemical 
changes in the rice plant after insecticide applications 
and found that when plants of the EPH susceptible Eaichung 
Hative 1 (III 1) were sprayed with decamethrin, levels of 
free amino nitrogen in the leaf sheath were significantly

. i

higher than in fH 1 plants sprayed with porthane. They 
also found that the carbohydrate — nitrogen ratio in deca­
methrin treated plants and this was attributed to the 
enhanced feeding of BPH on decamethrin treated plants*





MATERIALS Aim METHODS

A fiold experiment was conducted to evaluate 
synthetic pyrethroide against pec to of paddy In comparison 
with carbary 1# and pot culture studios were carried out to 
assess the persistent toxicity of the Insecticides to rice 
owanning caterpillar and brown plant hopper* Population 
build-up (resurgence) of brows plant hopper was also 
assessed in a pot culture experiment*

2*1 Relative efficacy of synthetic uyrethrolds agnlnst nests 
of noddy

2*1*1 Raising nurserys
Paddy seedlings of a medium duration variety •Jaya* 

wore raised as wet nursery in the Parm attached to the 
Model Agronomic Research Station, KOsamna, Trivandrum,

2,1 *2 ĵ antjLng and other oron husbandry operations;
Urea, euperphosphate and muriate of potash were 

applied to each plot eo a© to supply nutrients at the rate 
of 90 kg H, 45 kg P and 45 kg K per hectare respectively. 
Half dose of 17, full dose of P and half dose of K were 
applied as basal droGoing at the time of transplanting 
followed by 74 dose of H and half dose of K at the mslmum 
tillering phase and the remaining 74 dose of H at the 
panicle Initiation stage, ,
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Twenty five day old seedlings were transplanted la 
linos-giving a spacing of 15 x 10 cm. Attest transplantation, 
controlled irrigation and drainage were given as required.

2,1,3 Sav out a
A randomised bloc!: design with throe replications for 

each treatment including oontrol was adopted, The blocks 
were laid out eaoh with 19 treatment plots eaoh of si so .
5 eg x 5 mj the plots and the blocks were provided with 
border 1 m wide (Fig, 1). She plots were mrked by putting 
wooden pegs on all the four sides, in a continuously 
planted field,

2*1*4 Annlioatlon of insecticides end collection of data* .
Application of insecticides was done on need basis* 

Counts of insect pests in the field were recorded at weekly 
intervals eoisaeneing from the second week after transplanting.

She details of the insecticides used and their dosages 
are given in Table 1 , The first spraying was given on the 
34 DAP and second spraying was given on 63 DIP, Second 
spraying was given to half the number of plots only* After 
the first spraying, pest counts from the two plots receiving 
the same doses of each pesticides in one block were added up 
and its averages were recorded as the incidence in the 
respective treatments* After the second spraying the data 
from the Individual plots were recorded separately*



Fig. 1, Lay out of the experiment for evaluating the synthetic pyrothroids against pests of paddy
1« Fenvalerate 50 g ai/ha 
3* m  100 M
5. Permethrin 25 g ai/ha
7. ,, 50 ,,
9. Cypermethrin 25 B ai/ha
11* tt 50 tt

13. Dacamethrin 6.25 g ai/ha 
15* „  12.5
17. Corbaryl 1 kg ai/ha 
19. Control

2. +FenvaLerate 50 g ai/ha
4* +  tt 100 ft

6. tPensethrin 25 g ai/ha
8 .  +  tt 50 , ,

10* +Cyperinethrin 25 g ai/ha 
12 .  +  , ,  50 , ,

14* +D#eamethrin 6*25 g ai/ha
16. + ft 12.5 tt

18. +Corbaryl 1 kg ai/ha

+ Plots which received two sprayings
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Fl<̂: 1. L A y  Oirr OF THE FIELD EXPERIMENT EVALUATING TV\E

SYNTHETIC pyRE.TH RO\DS A<SA\NST PESTS OF pAGDy.



Sable 1* Details of insecticides used for the control of paddy peets*

Common name Ssade name Chejaieal cormooition Formula­tion Bose Source

Foavolesate Smnieidin (E)

lansetlirln Ambush (R)

Cyporrsothriu Ripcord (E)

Becanathrim Beds (£)

Carbary! Sevia (E)

—cyano-s—phcnory bensyl isoprppyl-p- chlorcphenyl acetate
3 phenosy benzyl (-) cistrans 3— (2f 2-diehloro* vinyl)-2, 2-dimethyl 
cyelo propane-1-carbosylate
cyano-phenosy bensyl 2,2-di-mothyX-3-(2P2- diehlorovinyl) oyclo propane carborylato

(S)—oyano (3-phenoxy phenyl) methyl (IR- 
cis )-3- (2,2-dibromo- ethenyl)-2f 2-dimethyl cyclopropane carbosylate
7., Waphthyl IT methyl carbamate

20 EC 50g ai/ha lOOg ai/ha

50 EC 25g ai/ha 
50g al/ha

M/o.HalXis India 
ltd*, Bangalore .

H/e. Alkali and Chemical Corporation of India ltd., 
Madras.

10 EC 25g ai/ha M/s* NationalSOg1 ai/ha Organic ChomiealIndustries Ltd*, Ka&ms*
2.5 EC 6.25 E , ai/ha

12*5 g ai/ha

M/s- Ho ©chat Pkarnaeout! cals Ltd., Bombay*

50 WP 1 kg ai/ha M/e* Union CarbideIndia Ltd., Bombay*

roCl



26

; She spraying was dons using a pneumatic knapciaek 
sprayer of 10 1 capacity# Sho volume of liquid used was 
at the rate of 500 1 per hectare* A gunny screen 1,5 a 
high was put up around the plots while spraying to minimis a 
th® drift of insecticide sprays* Control plots were sprayed 
with water# fhe Incidence of various pests was assessed as 
detailed below:

2*1 .4*1 Stem borer and rail fly: 3?he number of damaged tillers and
the total number of tillers In each observational unit of 
1 s 0.5 m selected at random were recorded and the 
percentage incidence was evaluated as number of damaged 
tillers in the sample area x  100 / total number of tillers 
in the sample area.

2.1.4*2 ffhorl saasrgQt: Son hills wore randomly selected from each
plot served as a unit for talcing observations at each 
occasion# She number cf damaged leaves per 10 hills were 
counted and the percentage incidence was evaluated as 
number of damaged leaves per 10 hills z 100 / total number 
of leaves in the 10 hills.

2.1.4.5 Other inooct nesta: Counts of green jassid# grass hopper#
leafN roller and hlopa were recorded at weekly intervals by 
standard not sweeps * She not consisted of a wire frame

r

of 50 cm diameter with a wooden handle and a folding bag



2 1

made of not cloth* Five 180° sweeps were made diagonally 
Grossing the plot to have a sample catch from eaoh plot*
Yields The grain yields from the not plots were recorded*

2*2 Assessment of persistent toxicity of synthetic pyrethroida 
and carbaryl to the 3rd inotar caterpillar of rice army 
worm Scodontem raaurltla and third instar ny&phs of BFH, 
ITllatarvata lugens. ,

, A pot culture experiment was carried out to study the
. persistent toxicity of the insecticides when applied at

different doses* . . . .
2*2*1 Hearing of army worm a Mult moths of gpodontega muritla

were collected from field and released on the paddy seedlings 
taken in rectangular glass troughs and kept closed xrith a 
piece of muslin cloth held in position with a rubber band* 
Honey was used to feed the moths* ffiho egg masses laid by 
the gravid female moths were collected and sterilised by 
soaking in SeA formalin for one hour* Then the eggs were 
dried and transferred to cleaned and sun dried round glass 
troughs* A grass Braohlara mutica, alternate host of the 
pest m s  used to feed the emerging caterpillars* Cater­
pillars were transferred from one trough to another with 
soft camel hair brush* Eggs laid on different dates were
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kept la separate troughs to know the age of the cater— 
pillar to ho used in the experiments.

2.2*2 Halgin# potted plants; Fifteen day old ’Jaya* paddy
seedlings were raised in 15 cm diameter pots* which were 
filled to three-fourth with soil, at the rate of 5 ** 6 
seedlings per pot. All tho plants were given the some 
doses of manures* fertilisers and irrigation* The potted 
plants wore kept insect free by keeping them In cages,

2,2.5 Annlioation of insect! eld ess Fenx?alerate 0.02 and 0.04$, 
cypennothrln 0.01 and 0.015$ mid pormothrin 0.01 and 0.02$* 
decamethrin 0.0025 and 0,0055$ end carharyl 0.1 and 0*2$ 
were sprayed using an atomiser when the plants were at the 
tillering stage. Each dose of the insecticides was sprayed 
on 24 potted plants. The control plants (24 IToo.) were 
sprayed with water alone. The treated plants wore 
subjected to weathering.

2*2*4 Ernesure of insects! Three potted plants from each
treatment were taken and ten* third instar caterpillars 
of 3. mnritia were released on each confined in glass 
chimneys as shown in Plate 1, The top portion of the 
chimney was covered with muslin cloth, This exposure was 
repeated at intervals of 2* 7* 12* 17 and 22 days after 
spraying, on different sets of pleats.



Plate 1 . Exposing S. matxrltia on th© real duos 
of insecticides sprayed on rice crop
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2*2*5 Observations; Twenty four hours after the exposure of
insects to tho treated plants, mortality counts were taken 
and the toxicity of insecticide residues was .determined in 
terms of tho percentages of the larvae dead out of the 
total number released* The data were statistically analysed 
to observe the significance of variations* Observed 
mortality was corrected against control mortality using 
Abbottfs formula and the persistent toxicity was assessed in 
terms of IT indices following the methods of Pradlian (1967)*

2*3 Persistent toxicity of synthetic ■pyrethroido and carbarvl 
to Brown Plant Honner of rice

2.3*1 Hearing of the test insect; Gravid females Of BPH were 
collected from infested paddy fields with the aid of an 
aspirator and were released on 30 day old plants raised in 
flower pots of 30 cm diameter. All the potted plants wore 
confined in 60 r 43 x 45 cm cages made out of iron frames 
and covered with polythene sheet* The Insects were allowed 
to multiply and the seedlings were periodically replaced 
by fresh ones of same age* The pots were Irrigated dally*

2*3*2 Balslng potted plants and application of insecticides were 
done as described under 2*2* But in this experiment each 
treatment including control was applied on 30 potted pleats*
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2,3*3 Exposure of insects; IFtom the each sot of treated potted 
plants three plants were taken* The top portion of the 
tillers vero out off and the rest Has confined within glass 
tubes, 5° long and 1̂ 2** in diameter, open at both ends, The 
bottom portion of the glass tube was plugged with cotton 
(Plate 2)* Twenty, third instar HPII nymphs were released 
on the plants with the old of on aspirator and the top 
openings of the glass tube was dosed with muslin cloth*
This was done immediately after spraying and then at 
intervals of 2, 4* 6# 8, 10, 12 and 14 days of exposure to

• • - t '

weathering,
2,3*4 Observationst , Twenty four hours after the release of

Insects on the plants mortality counts were taken and the 
persistence was determined as explained under item 2*2,

2.4 Resurgence of HPR on rice treated with synthetic nyrcthroids 
Rearing of test insect was done as explained before*

2,4*1 Raisins? rotted Plante for insecticidal treatment:
Paddy seedlings wer^raised in flower pots as done 

in previous experiments,
2,4,2 Application of insecticides;

Twenty days after planting, the insecticides prepared 
from the commercial formulations were sprayed at the con­
centrations) as used in experiment 2,2 and 2,3, The quantity



Plat® 2 Exposing IT* ln/raie on the residua of insootiei^"» ort?ayed on rice crop
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of spray fluid used was fixed by trial to give optimum 
coverage without run off* Bach treatment including control 
was applied on 45 potted plant a and kept in the field*

2.4*3 Exposure of insects: Three potted plants from each treat­
ment were taken and two gravid females were released at the 
base of the plants in eaoh pot 12 days after the spraying* 
The insects were confined on the plants using cages for 
seven days* Sufficient population of test insects of the 
same age were maintained on a similar set of treated plants 
for replacing the insects dying in the treatments within 
•the seven day period, if any*

2*4*4 Observationse After seven days the adult insects were 
removed and the emerging population was maintained and 
counted at weekly intervals* Drying plants In treatments, 
if any, were substituted with plants taken from the corres­
ponding lotB maintained In field (2*3*2)* Population 
build up of the generation was assessed for five
weeks from the dato of release (up to the omorgcnoe of all 
the adults)*

SecoTvJProm tho 2&shb37 generation adults, two gravid females 
from each treatment were released on one potted plant 
treated and exposed to weathering, (2*3*2) previously*
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Ehree such replications were mde for each, treatment • She 
gravid females exposed for egg laying were removed at the

• "thWelend of seven days and the <Jiunt generation produced during 
a period of five veefcs was recorded as described earlier* 
She data thus obtained were subjected to statistical 
analysis*





RESULT3

Relative efficacy of synthetic pyrathroi&g in comparison 
with earbaryl against, gall flv Qrgeolia orygae 
(Woodnason) on rice

Data relating to the experiment are presented in 
Table 2. Pro treatment counts of silver shoots showed 
that the incidence of the pest was not significantly 
varying among the treatment plots. Spraying was done on 
34 D&P* The observations recorded at 41 DAP and 48 DAP 
were also not varying significantly* The incidence at 
55 DAp varied significantly in various treatments* In the 
control plot, the percentage incidence was 8*10 and it was 
significantly higher than the incidence in the treated 
plots* The lowest incidence of galls was observed in plots 
treated with pormethrin at 50 g ai/ha, the percentage of 
galls being 5.02. The incidence in plots treated with.other 
pyrethroide were on par with that of permethrin 50 g ai/ha. 
There was 6*62 per cent incidence of galls in plots treated 
with earbaryl at 1 kg ai/ha and the treatment was signi­
ficantly superior to control but was Inferior to permethrin 
50 g ai/ha, fenvalerate 100 g ai/ha and oypermethrin 
50 g ai/ha, the percentage incidenoe of galls in these 
treatments being 5*02, 5*17 and 5.25 respectively*
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Sable 2* Relative efficacy of synthetic pyrethroids in comparison with carbaryl against ■ Propolis. orysae (Woodraason) on rice

Mean percentage incidence of silver shoots observed at * FfAfsnxXGQTJBGuUB
33 BAP 41 DAP 48 DAP 55 BAP 62 BAP

Fenvolerate 50 g ai/ha 6.47(14.63). 2*75(9.54)
2.10(8.30) 6.06(14.24) , 9.25. (17.71)

5.04
(12.96)

Fenvalerote 100 g ai/ha
7.20

(15.56)
2.70(9.42) 2.40

(8.85) , 5.17x (13.14)
8.26(16.70) 4,63(12.42)

Permethrin 
25 g ai/ha

6.54(14.80) 2.11
(8.31)

2.00(8.10)
6.04(14.12) 8.18

(16.62) 4.58
(12.35)

Permethrin 
50 g ai/ha 6.67(14.88) 2.67(9.36) 2.35(8.80)

5.02
(12.94) 6.77

(15.07)
4.20

(11.81)
Oypermethrin 
25 S ai/ha

5.68
(13.75) 2.23(8.50)

2.16
(8.39) 5.51(13.58) 7.23

(15.59)
4,28

(11.93)
Cypermethrin 
50 g ai/ha

7.26(15.48) 1*95.(8.06) 1.98(8.04) , 5.25N (13.23) , 6.55.(14.82) , 3.93. (11.42)
Deoamothrin 
6.25 g ai/ha

6.56
(14.79) .2.73(9.52) 2.37(8.81) 6.06(14.24) 9.02

(17.48) 5.04
(12.97)

Decamethrin 
12,5 S ai/ha , 7.99n(16.37)

2.8?(9.76) 2.72(9*48) 6.07(14.24) 8.10(16.54) 4.94
(12.83)

Carbaryl 1 kg ai/ha , 6.59v(14.69)
3.02
(9.99)

2,88
(9.S5)

6.62
(14.91) 9.09

(17.55)
5.40

(13.43)
Control(untreated) 7.22

(15.53) 3.53(10.81) r 3.05 (10.03)
8.10

(16.51)
10.46
(18.87)

6,28
(14.51)

C.D. for 
comparison between 
treatments

KB NS NS 1.45 1.26 0.86

Figures in parenthoeee are angular values, The spraying was done on 34 DAP,ITS a Not significant.DAP = Days after planting.
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At 62 DAD* the plots treated with oypermothrln 
50 g ai/ha showed th© minimum level of incidence* the 
percentage of galls being 6*55 only. Permethrin 50 g 
al/ha and cypermethrin 25 g ai/ha also were on par with 
the above treatment* the extent of gall incidence in the 
plots being 6#77 and 7*23 respectively. Decamethrin
12.5 S ai/ha* permethrin 25 g ai/ha and feavalerate 100 g 
ai/ha wore on par with cypornethrin 25 g ai/ha, there 
being no significant difference among these treatments. 
She treatments decamethrin 6.25 g ai/ha and feavalerate 
50 g al/ha and earbaryl 1 kg ai/ha were found Inferior to 
cypermethrin 25 g al/ha and thoy were also on par with 
decamethrin 12*5 g ai/ha, permethrin 25 g ai/ha and 
fenvalorate 100 g ai/ha. Untreated control (10,46$) was 
on par with fenvalerate 50 g ai/ha and inferior to the 
rest of the treatments*

She moan of four post treatment counts Showed that 
cypermethrin 50 g ai/ha, permethrin 50 g ai/ha and 
cypermethrin 25 g ai/ha gave the minimum level of gall 
incidence* the difference among the treatments being 
insignificant* the mean incidence in the treatments 
being 3#93t 4.20 and 4*28 per cent respectively.
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3#2 Relative efficacy of synthetic pyrethroida la comparison 
with oarbaryl against the stem borerSojjrpotha^jjicertulag 
(Ulh.) on sice

The data relating to incidence of stem hoses ore 
presented in Table 3, Pee treatment counts of dead hearts 
Ghovied that the incidence of the peat was not significantly 
varying among the treatment plots* Spraying was done on 
34 SAP* The observations recorded at 41 SAP revealed that 
the treatments reduced the level of incidence of dead hearts 
significantly, the percentage being in the range of 3,20 
to 4*92 as against 7-18 in control* Lowest incidence was 
recorded in the plots treated with cypermethrin 50 g ai/ha, 
the percentage incidence being 3*20. The treatments 
earbaryl 1 kg al/ha, cypermethrin 25 g ai/ha, feavalerate 
100 g al/ha and decamethrin 12*5 B ai/ha were on par with 
cypermethrin 50 g ai/ha, Decamethrin 12*5 g ai/ha was on 
par with the remaining treatments* The incidence of dead 
hearts in these treatments ranged from 4*04 to 4*92 per cent 
only*

The moan of the four post treatment counts showed that 
all treatments were superior to control* Cypermethrin 50 g 
ai/ha showed th© least incidence of the post* All treat­
ments except decamothrin 6*25 g ai/ha were on par with 
cypermethrin 50 q  ai/ha*
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in ooraparison with carbaryl against stem borer

dead hearts 
55 DAP

observed at 
62 DAP

- Mean
Mean percentage of white 
earheads observed at harvest

6.51(14*78) 7.09(15*53) 5*12(13*07) 0.100 (1.79)
— — 0.086 (1.63)

5*84(13*99) 6.62(14.91) 4.72(12.54) 0.090 (1.70)
— — 0.076 (1.54)

6.07(14.26) 6.52(14.56) 4.81(12.66) 0.066 (1.44)
— — — 0.056 0.35)

5*90(14.06) 5*73(13*85) 4.57(12.35) 0.070 (1.49)
— — — 0.083 (1.63)

6.05(14.24) 5*93(14.10) 4.56(12.32) 0.113 0.91)
— — — 0.056 (1.35) ■

5.81(15*95) 5*95(14.11) 4.46(12.19) 0.076 (1.56)
— — — 0.050 0.27)

6.99(15*32) 6.38(14.62) 5.3103*32) 0.086 (1.64)
— — — 0.073 0*54)

6*09(14.28) 7.03(15*37) 4.94(12.84) 0.096 (1*73)
— — ■IIH 0.050 (1.27)

6.49(14.75) 6.7505*05) 4.87(12.74) 0.073 (1*54)
— — — 0.066 (1.45)

7*33(15*71) 7.7706.18) 6.47(14.72) 0.123 (2.00)

NS NS 0.91 NS '

HS ts Hot significant*DAP » Days after planting.



Table 3. Helative efficacy of synthetic pyretfaroids
Bcirooiphag  ̂Ineertulos (YJlIc.) on rice

Treatments
Mean percentage incidence of
33 DAP 41 DAP 48 DAP

Fenvalerate 50 6 ai/ha 7*18(15*45) 4*22(11*83) 2.68( 9*41)
t • +50 11 — — —
»» 100 »9 10*04(18.32) 3.85(11*29) 2.60( 9.29)
• i +100 if — —

Permethrin 25 g ai/ha 7*72(16.11) 4.52(12.24) 2.36(8.84)
it +25 i■ — — —
It 50 39 7*97(16*37) 4.16(11.77) 2.51( 9*12)
II +50 II — — —

Cypermethrin 25 6 ai/ha 7*79(16.15) 3*46(10.71) 2.82( 9*63)
11 +25 ii — — —
.. 50 ,, 7*80(16.18) 3.20(10.27) 2.88( 9*76)
1 • +50 11 «— —

Decamethria 6*25 S ai/ha 8.00(16.40) 4.92(12.82) 2.95C 9*89)
*1 +6*25 11 — ' —
II 12*5 19 10*32(18*72) 4,04(11.62) 2.63(9*30)
II +12.5 It — — —

Carbaryl 1 kg ai/ha 7*59(16.17) 3*43(10.66) 2.03( 9.68)
•• +1 •• — — —

Control (untreated) 7*88(16.28) 7*18(15*52) 3.63(10.91)
C.D. for comparison between treatments ■ NS 1.44 NS i

Figures in parentheses are angular values* Treatments sere applied on 34 and 63 DAP. + Plots which received two sprayings.
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She incidence of white ear head observed at harvest 
was of a low level in the various treatments as well as in 
control* It ranged from 0*05 to 0*125# only* She data did 
not show any statistically significant variation*
Relative efficacy of synthetic pyrethroids in comparison with 
carbaryl against whorl maggot. Evdrellia philinnina (Porino) 
on rice

She data relating to tho experiment are presented in
/

Sable 4* She pro treatment counts showed that the incidence 
of whorl maggot in different plots was not varying oingifl- 
oantly though, it ranged from 51*09 to 40*52 per cent* First 
spraying was done on 54 DAP. At 41 DAP the infestation was 
reduced to the range of 6*24 to 14*56 in various treated 
plots while in the control plot the percentage incidence 
declined to the level of 28*35 only. Among various treat­
ments* the lowest incidence was soon in plots treated with 
eyporaathrin 50 g ai/ha* tho percentage of damaged leaves .
being 6.24* Peavalerat© 100 g ai/ha and eyperssthrin 
25 g ai/ha also were on par with the above treatment* tho 
extent of-damaged leaves In the plots treated with these 
insecticides being 7*74 and 8*42 respectively. All the 
treatments were significantly superior to untreated 
control.



Table 4* Relative efficacy of synthetic pyrethroids in
on sice

Treatments I£san percentage incidence of
33 DAP 41 DAP 48 DAP 35 DAP

37*32(37*76) 11,95(20.24) 17.68(24,84) 23.88(29*17) 

35*66(36.67) 7*74(16.13) 14,77(22.56) 20.18(26,60)

34.55(55*97) 14,36(22.19) 19*99(26.51) 28.93(32*48)

40.18(39*35) 9*71(18.11) 16.11(23*66) 23.94(29.28)

ihnvalerate 
50 g al/ha 

+50 ,»
100 f#

+100 91
Permethrin 

25 S al/ha 
+25 99

50 ,,
+50 »?

Cypermethrin 
25 g ai/ha 

+25 tt 
50 ,»

+50 ?»
Decamethrin 

6.25 S ai/ha 
+6*25 ft 
12*5 »»

+12.5 „
Cerbar.yl

1 kg ai/ha 34.54(37*76) 11.75(19*96) 17*50(24.67) 27,85(31*79)
+1 * 9

Control 
Cuntreated)

31.09(33.88) 8.42(16.75) 11.61(19*91) 22.47(23,25) 

34*46(35.91) 6.24(14.45) 13*68(21.70) 17.12(24.43)

39.73(39*07) 13*88(21.79) 19*13(25*92) 25*32(30,20) 

40.52(39*50) 10.28(18.69) 16.40(23.85) 21.15(27*36)

37.36(37.68) 28*33(32.13) 36.03(37*06) 48,76(44.28)
C.D. for com­parison between treatments iffi 3.20 3*42 4.64

Figures in parentheses ore angular values. Treatments were applied on 34 and 63 DAP* + Plots which received two sprayings.



comparison with earbaryl against HydrelliB Philippine (Ferino)
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damaged leaves observed st
62 DAF 70 DAP 77 DAP 84 DAP

Mean

32.70(34.84) 7.41(13*50) 15*31(22.80) 8.14(16.42)
35*60(36.63) 5*68(13.76) 12.79(20.96) 7.12(15.39)
32.76(34.91) 6.11(14.16) 12.87(21.01) 10.21(18.42)
29*03(32.58) 4.16(11.72) 12.57(20.22) 6.03(14.11)

13.86(21.85)
13.39(21.45)
12.21(20.44)
10.72(19*05)

40.02(39*14)
42.29(40.55)
30.45(33*49)
35*55(36.56)

52,50(34.74) 
. 26.77(30.95) 
28.33(32*13) 
23.51(29*00)

12.76(20.74)
8 .62(16.98)
8.00(16.31)
4.84(12.24)

/

6*27(14.48) 
4.40(12.09) 
6.07(14.09) 
2.22( 8.4C9

26.11(30.61)
17*36(24.44)
20.64(26.79)
12.60(20.77)

14.55(22.35)
13.82(21.75)
13*83(21.82)
11.06(19.42)

11.45(19.71)
8.7907*09)
8.3006.61)
5.6503.60)

9.58(17.8?) 
5.95(14.07) 
6.53(14.71) 
5*95(14.07)

18.41(25.37)
16.88(24.24)
14.40(22.30)
12.13(20.36)

12.76(20.93)
11.6309*93)
10.8909*26)
9.06(17.52)

39.00(38*55) 12.29(20*52) 17.47(24.53) 12*94(20.98) 16.94(24.24)
36.16(36.96) 6.20(14.43) 16.29(23*59) 9.3907*74) 14.95(22*74)
24.35(29*56) 11.26(19.55) 23*66(28.62) 12.12(20.71) 15.49(23*13)
28.84(32.39) 4.23(11.84) 10.64(18.95) 6.71(14.91) 11-91(20*18)

40,65(39*61) 9*87(18.13) 19.82(26.09) 10.71(18.98) 16.58(24.02)
36.77(37*24) 5*9303*97) 14.68(22.51) 7.26(15.55) 13.82(21.61)
58.72(50,05) 15*63(23.27) 36.67(37*01) 17*30(24.48) 30,50(35.51)

5*44 5*74 7*93 4.56 2.04

I?5 c Hot significant.DAP *3 Days after planting.
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At 48 DAP, tho Incidence Increased and At ranged from 
11*61 to 36*03 por cent An various plots Including control* 
2he minimum incidence m o  recorded in plots treated with 
oypemethrin 25 g ai/ha and it was followed by cypomethrin 
50 g ai/ha end fenvalerato 100 g ai/ha there being no 
significant difference among these treatments* But cjrper- 
methrin 50 g ai/ha m s  on par with fenvalerate 100 g ai/ha, 
permethrin 50 g ai/ha and decamethrin 12.5 8 ai/ha* All 
the treatments were significantly superior to control, the 
plot in which the highest incidence was noted.

She pest incidence subtly increased at 55 BAP and 
it ranged from 17.12 to 48*76$ in the plots* Plots treated 
with cypermethrin 50 g ai/ha recorded the lowest incidence, 
the percentage of damaged leaves being 17*12* Fenvalerate 
100 g al/ha, decamethrin 12*5 g ai/ha and cypermethrin 
25 e al/hd were on par with the above treatment, the 
percentage of damaged leaves being 20*16, 21*15 and 22*47 

respectively*
At 62 BAP the level of incidence of the pest became 

high and the percentage of damaged leaves ranged from 
23*51 to 58*72* She second spraying was done on DAP* 
Data collected on 70^ DAP Showed that there was a very 
drastic decline of th© pest population in all the plots
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including control# In control tho percent age of loaves
damaged decreased from 58,72 to 15*63# She data showed

*

significant variations in all tho treatments# Bat the 
plots which received the second spraying and those which 
were not sprayed showed the same level of Incidence# At 
77 DAP there was again a build up of tho population in all 
the plots# In. the control plot the percentage incidence 
rose from 15*63 to 36#67# while in treated plots the level 
of incidence increased from a range of 2#22 * 12#76$ to 
10*64 - 2S#11$. Again at 84 DAP the population eame on a 
declining stage in treated plots as well as in control 
plots# The level of incidence in the various plots were 
showing statistically significant variations# But between 
the plots which received and which did not receive a second 
spraying thero was no statistically significant variation 
in pest inoidenoe#

The mean of sir post treatment counts showed that
oypenaethrin 50 g ai/ha (two sprayings)# fonvalerate
100 g ai/ha (two sprayings) and cyperaothrin 50 g ai/ha
(one staying)gave the minimus level of inoidenoe# the
difference among the treatments being insignificant. Tho
incidence in these treatments were 9*06, 10.72 and 10*89

*per Gent respectively# Oypermethrin 25 g ai/ha# deeamethrin 
12.5 g ai/ha, permethrin 50 g ai/ha# fonvalerate 100 g ai/ha
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and Gypemcthrin 25 £ ai/ha wen© also found on pas with 
cypormethrln 50 g ai/ha, th© mean percent age incidence in 
the plots being 11*63, 11.91, 12.13, 12.21 and 12.76 
respectively* The remaining treatments were also superior 
to control, the mean percentage incidence being 13*39 to 
18.41 as against 30.50 of th© control.

3*4 Persistent toxicity of synthetic pyrethroids and earbaryl 
to Spodcmtera maurltla
. The mortality of 3. mnritia exposed to paddy plants 
at different intervale after spraying are pro seated in 
Cable 5a. Decamethrin 0*0035# gave the highest mortality 
of 97.5# and it was closely followed by decamethrin 0*0025#, 
fenvolerate 0.04#, cypermethrin 0*015# and feavalerate 0.02#, 
the percentages of mortality in these treatments being 95*0, 
92*5, 92.5 and 89.16 there being no statistically signifi­
cant differences.

When exposed at 7 days after treatment, the two doses 
of decaxBQthrln and fenvalorat© and the higher dose of 
cypermethrin were found to be etpaitoxic and effective 
against the pest. Che extent of kill ranged from 80.0 to 
89.16 per cent. Cypermethrin 0*01# was on par with all th© 
above treatments except decamethrin 0.0035#. Carbonyl end 
permethrin were equitoxic and less effective. Twelve days
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Uable Percentage mortality of army m mBpodoptora mauritia (Boisd.) observed in 24 hours when released to rice plants at different intervals after spraying with synthetic pyrethroids and carbaryl

treatments
Period

2

after spraying (days) 
7 12

Penvelerato 0*02% 89.16(71*98) 80.00(65*92) 43.33(41.15)
,, 0*048 95.50(74.67) 83*33(66*14) 60.00(51.14)

Permethrin 0*01% 80*00(63*92) 53.33(46*92) 26*66(30.99)
99 0,02% 85.03(67*90) 60*00(51*14) 33*33(35.21)

Cypermethrin C.01& ££•66(58*59) 73.33(59.21) 53*33(46.92)
99 0.015S 92.50(74*67) 60.00(63*92) 63.33(53.06)

Becsmethrfn 0.0025$ 95*00(77.79) 83.33(66.14) 53.33W.92)
, ,  0*0035% 97*50(80*90) 89.16(71.96) 73.33(59.21)

Carbaryl 0.1$ 76.66(61.21) 50.00(45.08) 23.33(28.78)
9f 0*2% 83*33(66*14) 60.00(51.14) 33*33(35.21)

Control 5.00(12*20) 7.50(15.32) 7.50(15*52)
C.D. for comparison 
between treatments 10.76 9.75 10.15

Figures in parentheses are angular values
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after treatment the higher doses decamethrin# cypernothrln 
and fanvalerate were found to be superior and the mortality 
observed on these treatments were 15*33* 63*35 aad 60.00 
respectively. She lower doses of these insecticides were 
found to be the nest boat in the series while carbaryl and 
pemothrin were on par and least effective.
, , She persistent toxicity of the pesticides based on 
corrected percentage mortalities and PS? indices are 
presented in Sable 5b and Pigs* 2 and 3* 2ho rate of 
dissipation was least in decaraothrin 0.0035# and it was 
closely followed by cyponaethrin 0.015#. Both persisted up 
to 17 days after spraying while the test insects exposed 
on other treatments did not show any mortality during that 
period* 2ho other treatments were in the following 
do sc ending order of officacy:- Polvalorat© 0*04## deca- 
methrin 0*0025## cypemaethria 0 .01#, fenvalerate 0*02#, 
permethrin 0*02## carbaryl 0*2## permethrin 0*01# and 
carbaryl 0.1#, their £2 indices being 929*52# 914.71, ©30.47# 
829*92, 687*63# 673.83, 602.91# 544*51# respectively.

5®5 Beraiotent toxicity of synthetic pyrethroida and carbaryl 
to Hilanarvata lumens

2he mortality of |T, Xwrreno exposed to paddy plants 
sprayed with synthetic pyrethroids end carbaryl, at various



Table 5b* Persistent toxicity of synthetic, pyrethroids and earbarylto tbo rice swarming caterpillar Snodontara mauritia (Boiad*)

Per cent mortality of caterpillarsexposed for 24 hours at. different Treatments intervals after treatment (days) P T FT
2 7 12 17 22

Fenvalerata 0.0255 89.65 78.57 39.28 — — 12 69*16 829-92
* > Q.04% 93*10 82.14 57.14 — — 12 77.46 929.52

Fermothrin 0.01% 79.31 50.00 21.42 ' — 12 50.24 602.91
9 9 0*0258 86.20 57.14 28.57 — — 12 57.30 687.63

Cypermethrin 0.0158 86*20 71.42 50.00 — — 12 69.20 830.47
9 9 0*015/5 93.10 78.57 60.71 20.68 — 17 63.26 1075.50

Becamethrin 0.002555 96.54 82.14 50.00 — — 12 76.22 914.71
9 9 0.005% 100.00 89*28 71.42 24.13 . — . 17 71.20 1210.52

Garbaryl 0.1% 75.85 46.43 17.85 — — 12 45.37 544.51
♦ 9 0.2% 82.75 57.14 28.57 — ■— 12 56.15 673*83

P = Period after fcreataent in days* T = Average residual toxicity*
FT ts Index of persistent toxicity*



Fig. 2. Persistent toxicity of synthetic pyre thro ids end carbary! to third lnotar caterpillars of Scodontera raauritla (Boisd.) on rice





Fig. 5 . Ftraiatont to xicity  of eynthotlo 
pyrothrolds and oorbaryl to third  
inatar oatorpi ,l*urr of 3podortera 
mauritia (Bolad) on xico

1. Fenvalorato 0*02#

2 . , j  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. t f  0.2#
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Intervals after spraying are presented in fable 6a* 
Immediately after spraying the two doses of oarbaryl were 
found to be superior to ell other treatments the mortality 
being 08*88 and 77*77$ respectively* Cypermathrin 0*015$ 
and 0.01 pemethrin 0*02$ and fenvalorato 0*04$ gave 
mortalities of 33*33* 28*83* 26*66 and 24*44$ and they were 
on par* Remaining treatments gave mortalities ranging from 
19*99 to 15*55 per coat only and there wore no significant 
variations among the treatments*

fho performance of carbasyl 0*2 and 0*1$ on the second 
day after spraying was also good* the mortality obtained in 
the treatment being 32*22 and 64*44 per cent respectively* 
fhe efficacy of oypormethrln 0*015$ and 0*01$# permsthrin 
0*02$ and fenvnlerate 0*04$ was of cm intermediate level* 
the mortality in treatments being 28*83# 24*44* 20*0 and 
20*0 per cent respectively* She differences among the treat­
ments were not statistically significant* The remaining 
treatments did not give appreciable mortality on the second 
day, the percentages being 15*55 to 8*88 only and the

* ■ t
variations among the treatments were statistically insigni­
ficant*

Four days after spraying also the residues of carbaryl 
caused appreciable mortality of the test Insect TT* lureene.
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Table 6a. Percentage mortality of brown plant hopper Nilanarvata lumens (Stal) observed in 24 hours when released to rice plants at different intervals after spraying with synthetic pyrethroids and carbaryl

Treatments
Period after spraying (days)

, 1/24 2 4

Fenvalerate 0.0255 17.77(24.04) 15.55(23.13) 7.19(14.54)
»» 0.0455 24.44(29.58) 20.00(26.35) 8.88(17.10)

Permethrin 0.01% 19.99(26.35) 15.55(23.13) 8.88(17.10)
•» 0.0255 26.66(30.78) 20.00(26.35) 13.33(20.97)

Cypermethrin 0.01% 20.08(32.48) 24.44(29.46) 17.77(24.84)
»* 0.015% 33.35(55.00) 28.88(32.47) 22.22(28.07)

Decamethrin 0.0025% 15.55(23.13) 11.11(19.26) 4.97(12.39)
»» 0.0035% 17.77(24.84) 0.88(17*10) 7.19(14.54)

Carbaryl 0.1% 77.77(62.13) 64.44(53.75) 62.22(52.24)
»• 0.2% 88.88(70.72) 82.22(65.35) 77.77(62.24)

Control 3*28( 9.82) 4.97(12.39) 3.28( 9.82)
C.D. for comparison 
between treatments 6.5 9.14 9.69

Figures in parentheses are angular values.
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the percentages in the tuo doses 'being 77.77 and 62*22 
respectively. Gypermothrin 0.015$ and 0*01/2 and penacthrin 
0*02$ caused 22,22, 17.77 and 13*53 per cent mortalities 
of the insect respectively and the efficacy of the above 
treatments did not show significant variations* She remain” 
lag treatments were ineffective and they gave mortalities 
ranging from 8,88 to 4*97 per cent and the variations among 
the treatments were not statistically significant,

3?h© perciatent toxicity of various pesticides to 
H* lumens in terms of corrected percentage mortality and 
PS indices are presented in ^ablo 6b and Pigs, 4 and 5* 3?he 
highest toxicity was found for carbaryl 0,2$ and it m s  
closely followed by carbaryl 0*1$ the P2 indices In the 
treatmentd being 696.0 and 417.01 respectively. She 
persistent toxicity of the other treatments to |T* lumens 
was not appreciable, However, they came in the following 
descending order of ©fficaey, oyporaothrin 0,015$, eypor- 
mothrin 0*01$, permethrln 0,02$, fenvalorato 0*04$, 
permethsin 0*01$, fenvalerate 0,02$, decanothrin 0.0035$ 
and decanothrin 0*0025$, the PS? indices in the treatments 
being 146.48, 117.12* 82.32, 72.12, 48,80, 42,72, 40.98, 
30,48 respectively*



Table 6b* Persistent toxicity of synthetic pyrethroids and carbarvl to the rice brown plant hopper Uileparvafra lugens (Stalj

Treatments
Per cent mortality of nymphs exposed for 24 hours at different intervals after treatment (days) P T PT
1/24 2 4 6 8 10 12

Fenvalerate 0.0253 15.90 11.62 4*54 4M» - - - 4 10.68 42.72
• • 0.04$ 22.72 16.28 6.81 2.27 - • - 6 12.02 72.12

Permathrin 0.01$ 18.18 11.62 6.81 - - - 4 12.20 48.80
■ * 0.02% 24.99 16.28 11.36 2.27 - - - 6 13.72 82.32

Gypermethrin 0.01% 27.26 20.92 15.90 6.81 2.32 - 8 14*64 117*12
•»t 0.015% 31.81 25*57 20.45 9*09 4.64 • 8 18.31 146*48

Decanethrin 0*0025$ 13.63 6.97 2.27 - - - - 4 7-62 30.48
n 0.0035$ 15.90 4.64 4.54 2.27 • - - 6 6.83 40.98

Garbaryl 0.1$ 77.26 62.78 61.36 30.23 13.94 ' 4.64 10 41.70 417.01
»» 0.2$ 88*62* ' 81.39 77.26 64.44 43.17 53-35 17.77 12 58.00 696.00

P 3 Period after treatment in days. T = Average residual toxicity
PT s Index of persistent toxicity. C£>



Pig* 4* Porclstent to si city of oyatHotic pyrothroidB and carbaryl to third instar rLvmnhfi of ITilatsorvata Itmeno (Stal.) on rice “--- ---------
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Pig* 5# Per els tent toxicity of synthetic pyrothroids and carbaryl to third inetar nymphs of 3J* lû cais (Stal) on rice
1 * Ponvolerate 0*02$
2 s ft 0*04-$
3* Pemethrin 0,01$
4, », 0,02$
5, Cypormcthrin 0.01$
6, ,, 0.015$
7* Decamothrin 0,0025$
8. ,5, 0.0035$
9* Carbaryl 0.1$

10. 9t 0.2$
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3.6 Population build un of BPIT on rice plants sprayed with 
different insecticides observed at different Intervals 
after release of the insect

Data relating to the osporiment are presented in 
Table 7 and Figs. 6 and 7. Two weeks after lib oration of 
insect, the population on plants treated tnlth do coco tin? in 
0 .0025# was the highest and it was significantly highor 
than all other treatments. Docamethrin 0.0035# and cyper- 
methrln 0.01# having 70 and 72 insects respectively ranked 
as the second lot having no significant difference between 
thorn, The insect count in other treatments ranging from 
43.0 to 28 wore on par with those of untreated plants.

Daring the third wools also deeamethrin 0,0025 per cent 
treated plants maintained the highest level of population 
vis. 318 per pot. 2?envalorato 0 .02# showed a rapid increaso 
in population and the number in pots treated with the 
insecticide reached a level of 258 per pot, The population 
levels in the remaining treatments wore on par with that of 
control, the range being 212 to 135 per pot. The number in 
pots treated with cypomethrin 0.015# end carbaryl 0.2# wero 
106 and 97 lneoots respectively and theso were significantly 
lower than the population in control plants.
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Table 7. Population build-up of brown plant hopper N. lup;enB re leased on rice plant o sprayed with synthetic pyrethroids and carbaryl as observed at different intervale alter 
the release

Treatments Period after release
2 weeks 3 weeks A'- weeks 5 weeks

9E.coryDja? GENERATION
Fenvalorate 

•»
0.02%0,04% 34(40(

5.32)6.26) 258(16,02)156(12.41) 205(14,30)
123(11,07) 89 ( 52(

9,42)
7.20)

Permethrin 
»*

0.01%0.0235
48 (
37C

6,84)
5.97)

159(12.60)160(12.62) 107(10.2?) 88( 9.35)
60C
57( 7.71)7.54)

Cypermethrin 0,01% ,, 0.01555 72<44 ( 8.45)6.60) 159(12.57)106(10.23) 91( 9.51) . 65( 8.06) 55 ( 48( 7-40)6.90)
Deeamethrin

* t
0.0025%
0.0035%

105(10.25) 70( 8.35)
318(17.82)212(14,54) 251(15.83)192(13.81) 147(12.10)

106(10.25)
Carbaryl

* t
0.1%
0,236

2Q(22( 5.31)4.71)
135(11.61) 
97( 9.83)

94( 9.6B) 80( 8.94) 52(44( 7.20)6.62)
.Control 39( 6.21) 193(13.90) 104(10,17) 58( 7.60)
C.D. for comparison between treatments 1,,43 1.62 1.43 0.96

TUiRb GENERATION
Fenvalerato 0*02%0*04% 43( 

33 (
6.54)
5-71)

170(13.02)140(11.80) 114(10.67)
95( 9.73) 65 ( 61 ( 8,05)7.80)

Permethrin 
»*

0,01%0,02% 35 <32( 5.90)5.64) 120(10.92)
115(10.72) 85( 9,09) 73( 3,80) 55(52(

7.41)7.20)
Cypermethrin 0*01#

,, 0,015% 37 ( 33 C 6.03)
5.7D

154(12.36) 142^11.90) 93 ( 9,63) 31 ( 9*51) 63( 7.93) 57C 7*54)
Decomothrln 

> >
0,0025%0,0035%

76( 
48 ( 9.70)6.92)

265(16.26)
210(14.43) 196(14,00)140(11,82) 115(10.72)92 ( 9.60)

Carbaryl 
»*

0,1%0,2% 30(24( 5.45)4.88) 153(12.54)145(12,00) 98( 9*85) 
95( 9*65) 53 ( 48( 7.27)6*92)

Control 35( 5.86) 135(12.40) 102(10,07) 62( 7.86)
C.D. for comparison between treatments 0.95 1.46 1.25 0.44

Figures in parentheses are square root values.



Pig* 6. Population build up of lumensrolsascd on rleo plants trostea with 
the lower doses of synthetic pyrsthroido and carbanyl at 12 days 
aft an spraying



<550

3 0 0 __

£(j
Uj 2 5 0 .(0 
Z
u.0
i 1 tio

loo—

So —

I-u
UJtf)I
1
o
2

3 5 0  —  

5oa— 
« 5 o _  

2 o o _  

tfifO — 

100 — 
3

F E M V A L E R A T E . O 0&-/S pER.W ETKR.IM  0  0 1 %  C Y P E R M E T H R IN  ° ’° l ^

1 1 1 1  1 1

a  3  4 3  £ J

DECAMETHRJN o o o a s y .  CAR0ARYL 

1

l a  J l a

4  6  A S 4  «

o . l %  c o m tro u

J l u l l n l l l

£  3  4  9 2  3 4  5" 2 3  4 5

P E R t o p  A F T E R  R E L E A S E  O f=  I k J S E C .T 'S  (V jE £ iK .s )

□  S E ( o h t >

P t f f S T  « E n E R A T | O M

I T H v f t f cse««fe> <be we.RA.noK

Rq:6



gt It Population fcuild up of 17*. lugens 
released on sice  pleats treated 
with the higher dosss of cynthetio 
pyrethroide end carbaaeyl at 
12 days after spraying
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During the fourth week deeamethrin at the higher dose 
maintained the hipest number of 251 insects per plant# It 
was followed by fenvalerate 0*02$ and deeamethrin 0*0035$ 
the difference between them being significantly insignificant# 
She remaining treatmento Showed population levels on par with 
that of control or even lower than that# Ehe apparent 
superiority of carbaryl seen in the third week is not 
manifested at the end of fourth week#

During fifth week though the population declined in all 
the treatments due to natural factors deeamethrin treated 
plants (both doses) and those treated with fenvalerate at

» ■ 1 . V

0*02 per cent showed significantly higher levels than 
control f the number in these treatments being 147* 106 and 
89 respectively.

. -tiviiifcl _In the t»gs& generation, the population in deeamethrin 
(0.0025$) treated plants reached the level of 76 per pot 
during the second week after release and it m s  significantly 
higher than all the other treatments and deeamethrin 0*0035 

per cent with a population of 48 per plant ranked nest to it* 
She remaining treatment0 with insect counts ranging from 
24 to 43 were found to b© on par with control#

During the third week also the two doses of deeamethrin 
with 265 and 210 insects per pot remained significantly 
different from the control# 5?ho populations, in the remaining
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treatments ranged from 170 to 115 but they were on par with 
the population in control oscept in the case of pesmothrin 
the two doses of which showed significantly lower levels of 
population than control*

During tho fourth week plants treated with decamethrin 
0*0025 per oent and 0.0035 per cent had populations of 196 
and 140 insects per pot respectively the count in the lower 
dose being significantly hi^ier than the other. Remaining 
treatments were on par with control esoept pormotlirin 0.02 

per cent which showed a count significantly lower than that 
of control.

At the end of fifth week also the lower dose of 
decaaethrim had the highest number of insects (115 Hoo.) 
and it was closely followed by tho higher dose of decamethrin 
(92 Hod.) the difference between the two being statistically 
significant. She other treatments wore found on par with 
control and the levels of population ranged from 65 to 48 

per pot.
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Discussion

The relative efficacy of four synthetic pyrethroids 
via, f envalerate, pemnothrin, cypermothrln and deeamethrin, 
each at two doses, were evaluated in a field experiment 
taking carbaryl as standard* The peat incidence during 
the crop season was in general low* The incidence of 
gall fly, a tea borer end whorl maggot assumed significant 
Beverity by the fifth week after transplantation and the 
first spraying was given on the 34^  day after transplanting*

Regarding the control of rice gall fly tho effect of 
treatments was significantly seen during the third and 
fourth weeks after spraying. The third week data showed 
that all the synthetic pyrethzoids were equally effective 
in controlling the pest end during the fourth week per- 
maihrin (50 g ai/ha) and cyparmothrin (50 and 25 g ai/ha) 
were seen significantly superior, Fenvalerate 100 g ai/ha 
was on par with eypermethrin 25 g ai/ha but was signifi­
cantly inferior to its higher dose (50 g ai/ha) • The means 
of four post treatment counts also showed the significant 
superiority of the two doses of eypermethrin and higher dose 
of penaethrin* Though these pyrethroids gave a significantly 
higher level of control when compared to carbaryl the 
variation in the extent of gall incidence in plots treated
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with the two categories of pesticides was not sufficiently 
high -fo justify tho use of the high cost for the control of 
the pest (Sable 2). inhere is no earlier report on tho 
relative efficacy of synthetic pyrsthroids against 0* orvsae.

She pro treatment observation shewed the incidence of 
dead hearts in the different plots caused by the rice stem 
borerBejrpopha.go incertalaa. m s  homogeneous and above the 
economic threshold (55# dead hearts)* fh© first observation 
made on the seventh day after spraying showed the efficacy

r s  '

of the treatments which brought down the dead heart Incidence 
to a range of 3*20 to 4*92 per cent* Cypercothrin 50 and 
25 g ai/ha, carbaxyl 1 kg ai/ha, fenvalerate 100 g ai/ha and 
decamethrin 12*5 g ai/ha ranked as the effective group of 
pesticides against the pest the difference among the treat­
ments being statistically insignificant* Here also even the 
higher doses of pyrothroida were only on par with carharyl 
in controlling the pest* 2h© data collected In subsequent 
weeks did not show significant variations in the incidence 
of dead hearts in plots treated with the various insecti­
cides* During the second week aifter spraying the percentage 
Incidence of dead hearts in treated plot© came low* But the 
level of incidence in the control plot also declined during 
the period* In subsequent weeks the incidence was again on 
the increase and hence the effect of treatments seemed to
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have been lost by the second week after spraying* The 
sprayings did riot control the incidence of White ear ho ad 3 

also significantly* She level of incidence of white cars 
was very low in the various treat cants as well as control* 
She effect of synthetic pyrethrpids against rice stem borer 
has not been studied earlier* But they are reported 
effective against tissue borers in other orops* The level 
of incidence of the post oould have been very low for a 
proper evaluation of the treatments and hence on the basis 
of the available data It cannot be concluded that synthetic 
pyrethroids ore totally ineffective against rice stem borer*

The relative efficacy of the pyrethroids against 
Hvdrellia ehllitrolna compared to carbaryl is shown in 
Table 4« The reduotion in the percentage of infested ' 
leaves in the treated plots at the end of one week after 
spraying showed that cypermethrin 50 and 25 g ai/ha and 
fenvalerate 100 g ai/ha were superior and on par for the 
control of H. nhilluplna* But eypermethrin 25 g ai/ha was 
also on par with carbaryl 1 kg ai/ha and permethrin and 
deeamethrin at the higher doses of 50 and 12.5 s ai/ha 
respectively* The percentages of infested leaves were 
lower in plots treated with the two doses of oyperiacthrin* 
the h!$ier dose of fenvalerate (100 g ai/ha) and the hi^er
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dose of deoassthrin daring the second* third end fourth', 
week after spraying when compared to oanbaryl eh owing the 
relatively higher persistence of pyre thro ids under field 
conditions. The incidence In the various plots given the 
second spraying got reduced to 50$ of the pro treatment 
level but a similar reduction was seen in the plots which 
did not receive any spraying also. The percentages of 
damaged leaves between tho plots which were sprayed and 
unsprayed with the second round also did not show signifi­
cant variations in most of the oases. These findings 
indicated that the reduction in incidence observed after 
the second spraying was more due to the natural adversities 
than duo to the effect of spraying. However, the incidence 
in plots treated with cypermethrin In both the doses and 
fenvalerate at the higher dose remained relatively lower.
In general oypornothrin m y  be ranked as the most effective 
insecticide against H. nhilinuina. The higher dose of 
fenvalorate nay also be treated as effective against the 
pest as eyperEethrin* Carbonyl though found to give 
satisfactory initial control (on par with cypernethrin) had 
a low persistent toxicity when compared to synthetic 
pyrethrolds.

The mortality of Suoflontora muritla exposed to the 
insecticide residues on rice plants, two days after spraying
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(Table 5a) revealed that deeamethrin (0*0035$) was most 
toxio to -tfce poet and it was closely followed by 
fenvalerate (0*04$) and cypermethrin (0«015$)» £11 the 
other treatments were on par with carbaryl*

The mortality of insects exposed seven days after 
spraying showed that the deeamethrin was moat toxic and it 
was, followed by fenvalerate, and cypermethrin# Permethrin 
was on par with carbaryl and significantly inferior to 
the other synthetic pyrethroids.

On tk© twelfth day after spraying the higher doses of 
deeamethrin, cypermethrin end fonvalerate remained highly 
toxio to £3. mauritia while the lower doses of the insecti­
cides ranked next. Carbaryl and permethrin were on par and 
inferior to the other pyrethroids.

The persistent toxicity of different insecticides to 
j3* manrltia as shown in Table 5b and Pig* 2 revealed that 
deeamethrin (0*0035$) and cypermothrin (0,015$) ranked 
and they were followed by fenvalerate 0*04$, deeamethrin 
0.0025$, cypermothrin 0*01$ and fenvalerate 0*02$* Deca- 
methrln 0*0035$ and cypermethrin 0*015$ persisted up to 
17 days after spraying causing 24#13 and 20*68 per cent 
mortality respectively while the mortality reached zero 
level in other treatments daring that period. The relative
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peroiQtont toxicity of various insecticides go shown by the 
PS indieoa (Fig. 3) was in the following descending order 
decoGothrin, eypcrnothrin, fenvalerate, pornethrin, carbaryl.

The relative efficacy of the insecticides against the
brown plant hopper of rice lugens ae revealed from the
mortality of the insect when exposed to the residue a at
different intervale after spraying (Table 6a) oh owed that
the synthetic pyrethroids are far less effeotlve against
the pest than carbaryl. While residues of carbaryl 0*2 and
0.1 ?S one hour after spraying caused 83.62 and 77*26 per cent
mortality respectively the mortality 6a plants treated with
the pyrethroids ranged from 13*90 to 31.81 per cent only.
The mortality of insects exposed on residues at 2 and 4 days
after spraying showed that cypermethrin had comparatively
higher level of persistent toxicity among the pyrethroids

*

but oven that was far lower than that of carbaryl. On the 
sixth day the mortality on the pyrethroid treated plants 
reached below ten per cent while the mortality on the 
carbaryl treated plants ranged from 30-64 per cent. The 
higher dose of carbaryl caused mortality of the test insects 
up to 12 daya after treatment while in the lower dose the 
toxicity persisted up to the I0^h day after spraying* The 
PT indices (Fig. 5) also showed that the pyrethroide were
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far lees effective them carbary! for the control of H. lugena* 
Among the pyrethroids cypemethrin was -the most persistent 
and It was followed by permethrin, fonvalerate and doca- 
metbrln. Pyre thro ids were reported ineffective against 
sucking pests earlier also. Caucpill and GuHlaumont (1979) 
reported that synthetic pyre thro ids had only intermediate 
action against aphids. Diop (1979) found that the synthetic 
pyrethroid decsmtthrln was not at all effective against 
Aleurocvbotue indicue, a sucking pest of rice. Spraying 
with decamethrin caused the most severe hopper b u m  of 
IT. lugaaa (Chelliah, 1980). But Jamnmohan et ol. (1980) 
reported that fenvolerate and pcnaDtbrin at 0.1 kg toxicant 
per hectare gave good control of the brinjal leaf hopper 
Amrasca blgattula biauttula. Singh and Sircar (1980) found 
that synthetic pyrethrolds were effective against cabbage 
aphids. Venkataswamy and Kalode (1981) rooorded 55-80$ 
mortality of 3PH when caged on 10 day old spray deposits of 
fenvolerate (0.05$) ‘While oarbcryl (0.05$) gave 40.6$ 
kill only.

The tendency for tho resurgence of H, lumaag following 
the treatment with pyrethrolds were reported earlier 
(Aquino ot a!., 1979? Che Utah* 1980j Cholliah and 
Heinrichs, 1980 and Cholliah et al.« 1980) and hence the
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effect of the sub lethal doses of these insecticides on 
IT, lugens was studied in a pot trial. In the genera­
tion the highest population of the insect wao noted on 
plants treated with the lower dose (0.0025^) of deeamethrin, 
She higher dose of deeamethrin and lower dose of fenvalerate 
also showed a population level higher than those of the 
remaining treatments, She population in higher dose of 
fenvalerate and both doses of oypernethrin said permothrin 
were on par with that of control, The ultimate population 
as seen in the fifth week after release also shoved the 
favourable influence of both tho doses of deeamethrin and 
the lower dose of fenvalerate on the population build up of

■tWrilIT, lugono. In the miaul generation of the insect tho two 
doses of deeamethrin were fisund to retain the stimulatory 
effect on population as observed at two weeks after release 
and at five weeks after release. The population on plants 
treated with fenvalerate was on par with that of control* 
Thus of the four pyrethroids included in the present studies 
decamstkrin alone appeared to have any adverse effect in 
inducing a rapid population build up of IT. lugans and a 
consequent resurgence of the pest, Aquino et el. (1979) 
observed m  increased feeding of brown plant hopper on rice 
plants sprayed with deeamethrin, Chelliah et al* (I960)
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noticed that topical applications of sab lethal doses of 
methylparathion end decamethrin on fifth instar nymphs 
caused increased reproduction in the rosuiting adults*
It was also observed that resurgence was induced by applica­
tions of decanothrin, methylparathlon and diazlnon because 
of plant growth, stimulation of reproduction of the hopper 
either by contaot action of the insecticides or through 
increased plant growth, reduction in the length of the 
nymphal stage and increased adult longevity resulting in 
a shortened life cycle and longer ovipooition period 
(Cholliah and Heinrichs, i960)* Hilda et fil* (1981) 
investigated the biochemical changes in the rice plant 
after insecticide applications and found that decamethrin 
sprays on BPH suaoeptiblo Taichung native 1 (2H 1) plants 
lowered the carbohydrate-nitrogen ratio which were attributed 
to the enhanced feeding of BPH on decamethrin treated plants*

f

Herve and Belabarre (1979) could not record any popula­
tion build up duo to decamethrin spray two times twice a 
year at 6*5 to 18.75 g/ha for the control of mirid 
Blatantiella thoobrom (Diet*) on cacao*

Another int creating point observed in this experiment 
was that the population was hlohcr on plcnts treated with
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lower doses of pesticides than in their respective k±$aer 
doses (Pigs* 6 & 7)* M g indicates the possibility of 
overcoming the resurgence problem by increasing the 
dosages of pyrethroids applied in tho field.
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A field experiment was carried out is the paddy 
fields attached to Badel Agronomic Research Station, 
Karasana, during the first crop season of 1931 with a

• • 4 ■ , r

view to evaluating four synthotic pyrethroids against 
pests of paddy in comparison with carbaryl* She pyre­
throids were applied at two doses each and carbaryl was 
applied at single dose* fhe first spraying of the 
insecticides was done on 34 day after transplantation 
and second spraying on 63®^ day after transplantation*

fhe pest incidence during the crop season was in 
general low* fhe incidence of silver shoot observed at 
weekly intervals Showed that the treatments had given

• ’ '  1 i . ' *
significant control of the pest* fhe plots sprayed 
with both the doses of oypermethrin (25 and 50 g ai/ha) 
and high dose of permethrin (50 g ai/ha) Showed the 
lowest incidence of tho pest* fhough these pyrethroids 
recorded lower incidence than carbaryl the variation in 
the orb exit of gall Incidence in the plots treated with 
the two categories of insecticides was not sufficiently 
high to justify the use of synthetic pyrethroids*

fhe data relating to the incidence of dead heart 
caused by S, inoertulaa Showed significant variations 
one week after spraying* fhe two doses of cypsmotlirin,
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the higher doe© of fenvalerate end deeanethrin as veil as 
carbaryl gave the same level of control of the pest. During 
the second week after spraying the incidaice of dead hearts 
in the treated as well as control plots declined. In 
©ub sequent observations the Incidence again increased but 
did not dhow significant variations indicating that the 
effect of spraying persisted only for a dhost tine. She 
incidence of White oar heads also was low during the crop 
period end was not significantly varying* Sims tho 
pyrethroids wore not found premising against '£* incertnl&g. 
But the incidence of the pest being rather low the inforcr.ce 
could not he considered conclusive.

With reference to the control of whorl maggot 
H. ohilltmina as shown from the percentage of infested 
loaves in various plots* it was seen that two doses of 
eypornothsin (25 and 50 g ai/ha) and the higher dose of 
fenvaiorat© (too g ai/ha) were effective against the pest# 
Shougk tho incidence in oarbaryl treated plots was on par 
with fcnvalerste treated plots one week after spraying 
its rank was seen low in S5J.hseq.uent observations thus 
showing that the persistent toricity of the chemical 
against H# PMIinnlna m B  not satisfactory. Tae incident*® 
of damaged leaves between the plots which were sprayed and
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unoprayed la the second round also did not show significant 
variation© in most of the cases. Hence the decline observed 
in the extent of damage suhseguent to the second treatment 
might be core due to the natural adversities than due to 
the effect of spraying#

The mortality of Snodontera maurltia exposed to plants 
treated with various insecticides (pot culture) at different 
intervals after spraying showed that deeamethrin was most 
toxio to the pest end it was closely followed by cypor- 
methrln and fenvalerate at their higher doses. All theI > -

other treatments were on par with carbaryl.
Regarding the persistent toxicity of these pyrethroide 

and carbaryl# deeamethrin and cyperosthrin at the higher 
doses persisted up to 17 days after spraying whereas the 
remaining treatments persisted up to 12 days only. 
Deeamethrin had the highest 3?$ index and it was followed 
by fenvalerate# cypermethrin and permothrln# Carbaryl 
was least persistent*

A similar pot culture experiment showed that on 
S* Ittgens the synthetic pyrethroids caused far lower 
mortality than carbaryl# when exposed on the crop at 
different intervals after spraying* Among the pyrethroide 
oypermethrin showed higher level of persistent toxicity
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but even that was far lower than that of carbaryl,
Carbary!* higher and loves doses persisted up to 14 and 
10 days respectively and they showed the liî ioot PS 
indices gIbo* Among the pyrethroids cyperaethrin shoved 
the highest PS index* fhe results indicated that 
synthetic pyrethroids could not he used effectively 
against brown plant hopper of rice £, lumens*
. fhe effect of spraying rice crop with the pyrethroids

' , i

on the population build up of brown plant hopper £• luama 
was studied and it m s  found that the lower dose of 
deeamethrin enhanced the population significantly* fhe 
higher dose of deeamethrin and lower dose of fenvalerate 
also had a favourable influence, Populations on plants 
treated with other pyrethroids and carbaryl were on par

"thirdwith that of control plants* In the scared generation of 
the pest the stimulatory effect was seen only in the two 
doses of deeamethrin* In both the generations* it was 
seen that lower doses of pesticides caused higher population 
levels than their respective higher doses* Hence the use 
of higher dose of pyrethroids may help in overcoming the 
resurgence problem in the field*
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ABSTRACT

The relative efficacy of four synthetic pyrethroide 
against the important rice pests was assessed through a 
field experiment laid out at the Kodol* Agronomic Research 
Station# Earaisana, during 1931, taking carbaryl as standard*

Against the rice gall midge Paohvdi-ploais orvaae 
cypormethrin (50 and 25 g ai/ha) and permethrin (50 g ai/ha) 
were found superior* The low variation in tho percentage 
incidence of silver shoots in plots treated with pyrethroids 
and carbaryl showed that the use of the former category of 
pesticides is not justified due to the high, cost involved*

One week after spraying the Incidence of dead heart 
got reduced* The two doses of cypermethrin and higher doses 
of fenvalerate# deeamethrin and carbaryl were found superior 
and on par for the control of the pest, s, inoer talas* Tho 
lack of variation in the percentage inoidaace of dead hearts 
in subsequent weeks eh owed tint the effect of treatment was 
not lasting sufficiently* Tho incidence of white ear head 
also did not vary significantly. However, due to the low 
level of infestation it was not possible to conclude that 
pyrethroids were totally ineffective against the pest*



Against the whorl maggot H* rhillwnin^ two doeoe of 
cypernethrin and higher dose of fenvalorate wore found 
effective* Carbaryl was also as effective as fenvalerate 
in the first week after spraying hut in subsequent observa­
tions the former ranked low indicating Its poor persistent 
toxicity against the pest*

The mortality of 3rd inetar caterpillars of Snodontera 
maurltia exposed to potted rice plants sprayed with different 
insecticides, at different intervals after spraying, showed 
that deeamethrin was most to sic to the pest end it was . 
closely followed by cypesmethrin end fenvalerate at their 
high doses*, Deeamethrin had the highest persistence in the 
field and it was followed by fenvalerate, oypermetfcrin, 
perrethrln and carbaryl*

In a similar pot culture experiment the persistent 
toxicity of different pyrethroids and carbaryl to the 
brown plant hopper of rice J!* lugaaa was studied* The 
pyrethroids were found fhr Isos toxic end pored a tout than 
carbaryl* Among tho, pyrethroids cypermethria showed the 
highest toxicity and persistence* The results allowed that 
synthetic pyrethroids could not bo used effectively a^inst



Tho influence of synthetic pyrethroide on the 
population build up of IT* lturtna on rice and the con­
sequent resurgence of the pest was studied in a  pot 
culture experiment. The tiro doses of decasiefhrin and

N

lover dose of fenvalerate resulted in population levels 
significantly higher than those on untreated plants. In

-LVlivdthe uMftijfli generation of the pest* deeamethrin alone had 
this effeot* The increase in population was caused more 
by the louor doses of pesticides than hy the corresponding 
higher doses indicating a possibility of reducing the 
disadvantage of resurgence effect through the use of 
higher dose of pyrethroids vhea applied in field.




