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INTRODUCTION 



IN TRODUCTIOp 

( 

The ri ce leaf roller Cnaphalocrocis medinalis Guene.e is 

known and recorded as a pest of paddy fram 19th century onwards. 

But till recently it was considered only as a minor pest in India. 

With the introduction of high yielding strains of rice and 

consequent changes in the pattern of rice cultivation, the 

relative importance of various pests on this crop has undergone 

drastic changes. The continuous and often ov~rlapping cropping 

pattern of paddy bas provided an unlimited and perennial foOd 

supply for insects. This, combined with the equable and 

subtropical weather conditions, prevailing in the west coast 

regions of India, led to the rapid multiplication of many of 

the pests. The bigb yielding strains of rice need higb doses 

of fertilizers and tbe application of ~bese, especially tbe 

'nitrogenous ones, makes tbe crops more' susceptible to pest 

attack. Protection of the bigh yielding strains tbus necessi tated 

extensive and intensive use of pestioides which inter alia caused 

the eradication of the natural enemy complex. As a result of 

all these, many innocuous pests buil tlip their population to 

unbelievable heights and became major pests causing regular and 
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.xtensiT' .aaal' t. rie.. !a. rio. l.af-roll.r i. one aaonl 

ttl.s. p.st •• 

Dari.! th. last 0.' or tv. ••••••• , reperts of Tery 

SeTIr .... ag •• eaQs •• to paddy .rop .., l.al-roll.r have appear •• 

fro. diff.rent part. of I.dia (Usaan aad Patturudriah, 1955; 

Aira .... , 1951; Raj_a od Das, 1969; ])erge at al., 1971; --
AB ••• , 1971, 1972; Pat.l, 1972). 'fbi i.foraatio. avaliabl. 

on tb. COil trol at tni. pest is restrict •• to the fi.ld eTalaatio. 

of .oae peaticid •• (Airaham, 1958; O ..... a amd Calera, 1964; 

Jtaj_ and Da., 1969; O"alldbary a.t! B1.dr., 1970; Anen., 1971 

1973). fha.e r8"rt. ahow that a .. y It th. aewer 1as.ottcid •• 

are lIlot filly e:ef.ctiv. against leal-roller of paddy. Similarly, 

illseetieide. reperted .ffecti T, at ene pla.e, baTe proTed 

in.ffectiT' at ot"er plaeas. OD~eoti~. atadie. were beDO. taken 

liP with a view to eTolTiDl aore eft •• tiT. centrol aeasare. 

rel.tiTe toXic1 ty o:e Useeticicl •• to tll. different st.,e. of the 

peat, r.latiT. efficacy of vario •• ill •• otlc1de. to the larvae 

im their .atllral babitats withi. leaf folds, the perforaaac. ot 

Tarie". illS.cticide. (weD applied at 'biweekly intervals) iJt 



conditions and the persistent toxicity of different pesticides 

applied under field conditions to the first instar larvae. 

The insect-plant relationships betvleen ..Q.medinalis and 

differen trice Var ie ti e s al so were stud ie a in detail. The 

aspects covered in these studies were the effect of infestation 

on the yield of rice when infested at different steges of the 

crop, the effect of infestation on different rice varieties 

at boot leaf stage, oviposition preference of the moths of 

..Q.medinalis to different rice varieties, and too effect of 

varieties On the extent of leaf consumed by the larvae and on 

3 

the biology of the :past. The extent of damage caused to different 

rice strains ,,,,'hen grown in the field was also studied. 



REVIEW OF LITERATURE 



REVIEW OF 1ITER4TJRE 

Onaphalocroci s me dinalis Gu'enee (Su bfamily-Pyrau s tinae; 

Family-Pyraustidae; Order-Lepidoptera) was first described by 

Guenee (1854) under the name Salbia ~edinalis. Walker (1859) 

changed the name to Botys rutelalis. In 1863 Lederer described 

\ it under the na'ne Onaphalocrocis iolinalis and 1 ater in th e sqme 

year Guenee made deta:iled studies on t~e insect and named it 

as Onaphalocrocis medinalis. This name remains unchanged. 

Distri bu tion 

It bas beed recorded as a minor pest from different parts 

of the world. As early as 1896 Hampson reperted it from the 

Oriental and Australian regions. Other places from where this 

pes:f; ''''as recorded are Hanoi and Thaiwan in Indochina (Duport, 1913 

.and 1919; Ou, 1957), Oeylon (Huston, '1920; Jardine ~ al., 1924), 

* Ohina (tIsu', 1932), Philippines (Oanus, 1921; Goco, 1921; Sylayan, 

1938; Oatanes and Sison, 1941; .Anon .. , 1965), Labian and adjacent 

\92.4-

islands of I'1alaya and in I'1alaya (Gater,,, 1925; Wyatt, 1957; Ahmed 

Yunus, .1964), Dutch East India (Goot, 1927), Hokaido & Japan 

(Kuwayamma, 1928; Higuchi f! al., 1968), Madagascar (Frappa, 1929), 

Cochin China (Oommun, 1930), Siam (Ladell, 1933), J aPane se mand ated 
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SOQ~b Sea Islands (Esaki, 1940) and Pakistan (Alam and Alam, 1964). 

The first record of ~his pes~ in India was that of 

Lefroy (1909). Fletcher (1914) observed it as a minor pest of 

paddy, occaslonally causing considerable damage in Northern 

eirears. Ayyar (1911) reoorded it from Godavari and Visagapatnam 

areas. It was also recorded as a sporadio pest in Calcutta 

(Misra, 1920), Malabar (Bellard, 1921) and Ganjam (Ayyar, 1932). 

Usman and Putturudriab (1955) reported the occurreaoe of tbis 

pest in Hysore caQsing upto 25 per cent damage. A very' severe 

damage of the thaladi crop in Madras was reported by Abrabaa (1958). 

Bap Reddy (1968) recorded leaf-roller of paddy as a ain«r pest 

in Andhra Pradesh, Bibar, Kerala, Maharashtra, Mysore, Orissa, 

West Bengal and Tamil Naou. Vevai (1968) obserYed it as a minor­

pest in Assam, Mabarashtra and Uttar Pradesh. Severe incidence 

of tbis pest has been reported fro~ Kerala (Raj .... and Das 1969) 

Madras (Anon., 1911), Konkan, Thana an~ Kolaba Dis-:.tricts of 

Maharashtra (Dorge II al., 1911), Punjab (otaaudary eo Binora, 

1910; Anon., 1912) and Titaban region af Assam {Anon., 1912). 

Ligbt to beavy incidence of Q.lIledinalis was re'per*e. frOll1 several 

centres in India where All India Co-ord~.at •• : l10e I.p~ye ... t 

Project trials are in progress (Anon., 1971 041972'). 
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Biology and seasonal incl ..... 

A brief descript~on of the biology of the pest was 

given by Fletcher (1914). He observed that the pupa was brownish 

and the larvae pupated in leaf folds and pupal period lasted for 

six days. The nature of eggs and egg laying and the duration 

of larval and papal periods were first described by Otanes and 

Sison (1952, unpublished) as seen qloted by Cendana and Calora 

(1964). Abraham (1958) studied tbe d.ration of different life 

stages of the pest in MadraS. Biology was studied briefly by 

Alam and Alam (1964) in Pakistan and Cendana and Calora (1964) 

in Philippines. The biology and biOnomics of the pest were 

studied by Rajamma and Das (1969) in Kerala. 

The pest waS reported to be prevalent during August-

September in Madagascar (Frappa, 1929), during April in IndoneSia 

(Commun, 1930), througbout the year in Taiwan (Ou, 1957), during 

October-January in Thanjavur District of Madras (Abraham, 1958), 

in August-September in Philippines (Oendana and Calora, 1964) 

~ 
and during October, November and April at OOimb~re in Madras 

(Veluswamy et al., 1973). 



Nature of damage 

Duport (1911) reporied C.medinalis as a minor pest of 

paddy, the larvae of which bore into the stems of the plants. 

Lefroy (1914) observed th at the caterpillars of this pest lived 

on the leaves of rice plants and some varieties of grass, 

folding over the edges of the leaves and fastening it wi th 

a few silken threads. The nature of larV81 feeding and tbe 

daaage caased were described by Rajamma and Das (1969). 

Alternate bosts 

Box (1953) and Kalra (1964) recorded Q.medinalis as a 

pest of sugarcane. Cendana and Calora (1964) reported that 

the insect feeds on rice, corn, sugarcane, millets, sorgbum 

and grass species in Philippines. The grasses Pennisetum 

pedicellatum, Diebanthi~ annulaium, and Panieum ap. were 

recorded as aliernate hosts of leaf-roller (Gargav and Katiyar, 

1971). This pest has also been reported from ragi in Mysore 

(Vishakantaiab and Jayaramaiab, 1972). The wild species of 

rioe Or,s. perennis, O. echinglri, ·0. subulata, o. latifolia, 

O. malampuzhansis, o. alta and a cross between o. parrenis and 

Q. eobinger were also found harbouring tbe larvae of Q.medinalis 

(Velaswamy et al., 1973). 

7 
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Natural enemies 

A number of parasites have been reported from different 

life stages of the pest. Apanteles anBustibasis and Bracltymeria 

exearinata (Goban 1925), A.ruficeps and Meleba maciliceps (Alam 

and Alam, 1964~, Elasmus sp., Rbysipolis sp., Macroeentrus sp., 

Spathi\ls sp., GOllioSIl. sp., Apanteles sp., Q. trianBlllaris, 

Di.tora lissonata, CDatomyobia fuvana (Narayanan et !!., 1964), 

Sympiesis sp., Eurytoma sp., Eupteromalus sp., GonioBus sp. nr. 

depressQs, Apanteles sp. nr. opaeus, Braeon sp.~ Brace. saleebiaa, 

B. rieinicola, Cardiochiles sp., Cedria anollala, HOrDliluJ sp., 

Mataorus bacooreAsis, Mierop_l~tis sp., Labror1RCbu! apioalis, 

Leptobatopsis annulipes, Pristomarua sp., Syzeactus sp., 

Tameluena sp. nr. basimacula (Rao at ~., 19~9), Apantales 

syleptae, Coelenills sp. (Abrabam 6t al., 1972) were tbe larval 

parasi tes reoorded. Triehospillls PlipiTora could be reared Oil 

t~e pupaa of C.m~dinalis. (AnantbanaraYan, 19:54). Xotbopimpla sp., 

X. iJlDlaculata, Tetrasticbus sp. (Narayanan.!! ,!!., 1964), 

Bracbymeria sp., B. axearinata, Peetrobius sp., T. ayyari, 

Euptaromallls sp., Triehomalopsis apanteleote ••• (Rae!! ~., 1969) 
, , 

and Tetrastictnls israeli (Abraham et ~., 1~~'tl) were ;i. p.pal 

parasites known. Alam and Alam (1964) no;.42 apeei •• • t: 



.,id.r. and a caraDid lar'Ya precl.ei ••• o. 1.a1'-reller 

cat.rpillars. Tb.y also foa •• that T.tr .... t.a 8p aDd 

OXYOp'. jav,,8. (spiders) were predatory on .otbs. Mins. 

fe.du! .Il t ... aoth. in fi.ld ad tb. li.ar •• eatiDS up th • 

• otta s i. laeoratory were also reeer .1 •. a .stual Inemi •• by 

tbl.. A Ira.lll •• is vir.s b.a 'be •• rlpertl •• D C •••• iDali. 

tr •• Y131 (Stllaba •• SRd Mar.b, 1962) and tro. K.rala 

(Ja •• D .!! al., 1971). 

Duport (1925) and Frappa (1929) aUIIIst.d de.tr •• tl0. 

of tb. stabbles aft.r barvI.t i. chick the Pist population. 

jpplicati ••• f 0.08 per clnt paraihle. (Isr.el .t ~., 1955) 

9 

!IFF, paratbi .. aDd toxapban. (Oalora, 1956; Riv.ra, 1956), BRC 

atter d •• tr •• ti •• of 1.a1"-r"olls (G., 1957), 0.025 per ceni 

paratlll0., c).02 per .I.t endra ad 0.03 per cat BlIC (Abra .... , 

1958), soaP solatio. aDd DD! .pr....,.s (ae.d ... a.dC.~.ra, 1964), 

.evi., paratbl0. aRd DD! at 0.2, G.'4 aDd e.2 per ce.t r,.plctlv.ly 

(Raj .... aBd Das, 1969), •• dri., .1 •• tllo.te, pb •• pb •• ld •• , 

BRe, DDt &!ld carDaryl (Cbaudhary ... Bi •• ra, 1970), e.drln 0.05 

'plr .I.t, carbaryl 0.24 per CI.t (n-r.e !! !!., 1971) were 

repert ••• ffective against C •••• i •• ll.. In the lD880tiol.&1 



to 

trials conducted under tbe All India Co-ore ina ted Rice 

Iapro~e.ent Project during 1970, monocrotophos 'granule (G) and 

eaalsion (E), SD 6626 G, diazinon G, eytrolane G, dichrotophos G 
, 

and I., phospbamidon E, fenitrotbion E and phosvel E at1.5 

and 0.71 kg per bectare gave some control of leaf-roller 
-a 

caterpillars though the results were not conclusive (Anon., 1910J. 

During 1911 in similar trials, cytrolane G'and carbofuran G at 

l 
0.5 and 1.0 kg. ai/ha were evaluated at 15 centres in India 

along with local practice of insecticidal schedule. Pest 

incidence was severe at 5 centres-viz. Adutburai, Cuttaok, 

Mandya, Marutheru, Pattambi and Tenali. At Aduthurai and 

Pattambi the local practice of applying 0.05 per oent parathion 

gave the best control. Carbofuran was found better than cytrolane 

at Aduthurai and CUttack and reverse was the, result at other 

centres. In a second trial dursban and quinalphos granules 

at 0.15 and 1.25 kg ai/ha were evaluated at 12 centres. Dursban 

at the higher dose and quinalphos at eitber dose, applied 3 or 

4 times, proved effective. But local practice' of spraying with 
I 

parathion 0.05 per cent and carbaryl 0.2 per ceat alternately 

\ 

at 15 days intervals was the most ef'f'ectivetrea __ t., In a , , 

third experiment,. phosvel, chlorofevinpbos;d.i!or,etopbo.",pbosloneat 

0.5 kg ai/ha, dursban at 0.25 kg ai/ha, 1B'''~71, c~iaryl, 
" 



tt 

]HC and diasinon at 1.5 k,. ai/ba were evaluated at 12 'centres. 

Tbe leat-roller incidence waa aigb at Tenali only. Tbere spraying 

with leptopnos, chlorofevinpbos, methomyl and dursban were found 

effective and comparable with paratbion weekly sprayings. 

Dicrotopbos, pbosalone, quinalpbos, ambithion and fenthion also 

were indicated effective. In another experiment conducted at 

seven selected Bentres (based on previou~ incidence of leaf-roller 

attack) lindane, malathion, fenitrotbion and diasinon at 0.75 kg. 

ai/ha, ethyl paratbion, dicrotopbos, phosphamidon, quinalpbos, 

f~othion and endrin at 0.40 kg. ai/ba, cytrolane, furadan and 

dursban at 1. 5 kg. ai/ha were evaluated. The centres cbosen 

were Aduthurai, Coimbatore, Ludbiana, Mandya, Pattambi, Rajendra 

Nagar and Tenali. Weekly application of paratbion was effective 

at Adutburai. When judged on the basis of larval counts none of 

the other treatments were effeotive. But all treatments except 

dicrotophos, formothion and endrin were found 'effective at_ 

Coimbatore. At Rajendra Nagar also all treatments were equally 

etfeotive; fenitrothion and phospbamiden were slightly better 

than otbers. At Ludbiana the incid~o. was too low for an 

evaluation. Lindane, pbosphamidon and dicrotophos were most 

effective and eomparable with paratbion at Mandya. These were 

follewed by feni trothion, diasinon and quinalphos dt ring thaladi . , 
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e~p (Anon., 1971). At ptt .. ~l, parathioa was ~ound to be the 

b.st, t.nltrothion and dicretopla •• i. KuNvai se.son and qui.alphoa 

and diorotopbos durin, tbe thaladl .... On also Bav. Bood contrel 

(Anon., 1971). D1m.eron, dursban, ~.11dol and ekalux were reportld 

Itt.c.t1"'1 a't Adutbura1, Faisabad and Ladb1ana and galecron, t .. lron, 

turadan (G), birlane, tundal, carbo,t.raa and pbos"'ll w.rl moderatell 

ettlot1"'1 at Maruteru CAnon .. 1972). Balasubramoniam.!1.1l.., (197') 

r.perled tbat Darathion, toxapb ... an. DM were mrEt ettecti VI 

a,ainst tbe Pist :followld bl metbll parathion + DDT, pbospb_idoD 

and carbarl1. Raj and Moraoba (197') obser",ed in S1 Ixperiment 

aSin, oompllx, mix.d and strailbt tlpt. 01' fertiliser. tbat tbe 

last trlatment reoorde. tbe maxima. int •• tation by leat-roller 

whill tbl otbers wire on par. 

Viluswaml !!~. (197') sore •••• 100 varietils o:f r1ce in a 

tield exper1.e~t and tound ao.e Tariltils reslatant to leat-rollir 

intlst.t10n but 1t dld not include ani ot tbe oommon var1eties 

,rown 1n Karela. Han.eta !iii. (197') tound tbat plant beigbt, 
, 

aloond internodl d1stanoe and 1e.,"11 o,t second leat werl ne.aU ",.11 

oorrelated and wtdtb ot seoond leaf positi",ely correlatl. with 

llat-roller int,atat10n. 
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MA TERIALS AND METHODS 

l''Ia terial s 

J'.10th collection cage (Fi-gs. 1.A and B) 

This cage is rectangular measuring 2 m long, 1 m broad 

and 1.5 m high. The frame is made of 22 x 2 mm angle iron. 

The sides, except the bottom are covered with mosquito net 

clo th ing. 

Oviposition cage (Fig.2 A) 

This has an iron frame consisting of three rings held 

~me above the other wi th iron bars. The uppermost ring measures 

35 cm, tbe middle one 14 cm and the lowest 15.5 cm in diameter. 

The u~permost and middle rings are at a distance of 35 cm while 

the mid dle and lower ring s are 12 em apar t. The space e ncl 0 sed 

between the middle and l1pper rings is approximately 3D inverted 

cone. A clotb bag (in mosquito net clothing), open at both ends 

and sti tched to occupy the above space, is fixed to t be frame as 

seen in the figure. Tbe upper end is closed with a piece of 

mosquito net clothing beld in position with a thread tied round 

the top ring. 



Motb colleotien cage 

A. ABgle irOD traae of t~. cage 

:B. Cage co.plete wi ttl •• e,a! to 
Bet cletbiBg 



FIG 1 



7il_ 2 J. Oviposition cag., comPlete 
wi til motbs of C.medinalis 
set for 8viposltiOB. 

2 B. Paddy tillers ready for 
exposare to •• th. fer 
oYipeai tio •• 

2 O. Paddy plallt. wi til 1.88 
tie. up and kept fer lIatobing 
Gf eB8s. 

I •• lct proof eage 

3 A. Petted plant. vitll til. 
fralll wrk .f thl ea., 
alo.e. 

'B. Tbe eo.plete oa.8 oyer 
petted plata. 
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Inse.ct proof ,cage (Figs. 2 J. and B) 

The plants raised for the assessment of quantitative 

reduction in yield due to leaf-roller attack were protected 

from pests using an insect proof cage. This cage has an inner 

frame made of cane ring (35 cm diameter) fitted to 4 numbers of 

120 cm long bamboo splinters. The lower ends of the splinters 

are connected with pieces of iron wire which prevented the 

sliding down of the cage over the pot and the thread tied round 

the free end s of the splinters prevented the topling of the 

cage. The frame is covered with a cylindrical cage stitched 

to size with mosquito net clothing. The upper end also is 

closed. The lower end of the cage is tied round the pot. 

Insecticides used 

Details of the insecticides used are given in Table 1. 

Sprayers· used 

A Potter's spraying tower, working at a pressure of 24 cm 

mercury was used for laboratory spr~ings and a 6 litre pneumatic 

sprayer (knapsack) was used for field sprayings. 

Paddy strains used 

IR 8 alone was used for rearing the insects required for 

insecticidal experiments and also for the different laboratory 



FIe 2 

FIC 3 
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Table· 1 Details of the insecticides used in the studies on the control 

of Q.medinalis 

Common name 

Benzene hexa­
ohloride 

Endrin 

Endosulfan 

Ethyl'parathion 

Methyl parathion 

Dichlorvos 

Carbophenothion 

Diazinon 

Elsan 

Fenthion 

> Malathion 

Leptophos 

Commeroial name Chemical name 

Gammaxane 

Endrin 

Thiodan 

Folidol 

Metacid 

Nuvan 

Trithion 

Basudin 

Elsan 

Lebaycid 

Malathion 

Phosvel 

1,2,3; 4,5 ,6-nexachl'J1:o- ._ 
cy cl oh exane 

1,2,3,4,10,10-hex&-
6hloro-6,7,epoxy 1,4,4a, 
5,6,7,8,8a octa hydro 
1-4,5,8 dimethanonaph­
thalnene 

6,7,8,9, 10, 10-hexachloro-
1,5,5a,b,9,9a-hexahydro. 
6,9-methano 2,4,3-benzo 
dioxa thiepin-3-oxide 

O,O-diethyl-O-4-nitro 
phenyl phosphorothioate 

O-O-dimethyl-O-p-nitro­
phenyl phosphoro thioate 

2-2-dichlorovinyl 
dimetbylphosphate 

O-O-diethyl-S-(p-chloro­
phenyl thiomethy~) ph os­
phorodi thioate 

O,O-diethyl-O-(2-iso­
propyl-6-methyl-4-piri­
midinyl phosphorothio­
ate 

O,O-dimethyl s-(phenyl 
acetic acid ethyl ester) 
dithio phosphate 

O-O-dimethyl-O-(4,methyl 
-mercapto 3-methyl 
. phenyl) thiophosphate 

O-O,dimethyl-s-(1,2, 
dicardethoxy ethyl) 
phospborodithtoate 

O-(2,5-dichloro-4-bromo 
pbenyl) O-methyl phenyl 
thiopbosphonate 

I 

Source (Name of 
Distributors) 

Tata Fison, 
Bombay. 

Tata Fison, 
Bombay . 

H081;1cht 
Pharmaceuticals, 
Bombay. 

Bayer India Ltd., 
Bombay. 

Bayer India Ltd., 
Bombay. 

ClBA of India Ltd., 
Bombay • 

Mysore Insecticides, 
Madras. 

Tata Fison, 
Bombay • 

Ebarat Pulverising 
Mills Ltd., Madras. 

I 

Bayer India Ltd., 
Bombay • 

Cynamid India Ltd., 
Bom.bay. 

Mysore Insecti cides, 
Mad~as. 



Common name 

Acephate 

Quinalpbos 

Carbaryl 

Fenitrothion 

Trichlorfon 

Thiometon 

Phospbam1don 

Dimetboate 

Monocrotophos 

Formotbibn 

Phorate 
" i 
~ 

Methyl demeton 

Commercial 
name 

Orthene 

Ekalux 

Sevin 

Sumithion 

Dipterex 

Ekatin 

Dimecron 

Rogor 

Nuvacron 

Anthio ; 

Thimet 

Metasystox 

Ohemical 
name 

O,s-dimetbyl N-acetyl 
pbosphoramidothioate . 
O,O-diethyl-O-(quino-
xaly-2 thionophosphate) 

1-naphthyl N-methyl 
carbamate 

O,O-dimethyl 0-(3-methyl 
4-nitrophenyl) phophoro-
thioate 

Dimethyltrichloro-
hydroxyethyl 
phosphonate 

O,O-dimethyl-s-ethyl-
mercaptoethyl dithio-
phosphate 

2-chloro-2-d1etb,1 
carbamoyl-1~methyl-
venyl-dimethyl. pbosphate 

0, O-dime thyl-.s-(N. methyl 
carbamoyl methyl) phos-
phoroditbioat. 

Cis-(2-ethyl carbamoyl-
1-methyl vinyl)-dimethyl 
phospbate 

O,O-dimetbyl-S-(N-formyl 
-N-methyl-carbomyl-
methyl) phosphoroditbio-
ate 

• 

O,O-dietbyl-S-(ethylthio)-
methyl-4-pbosphorodithio-
ate 

0,0-dimethyl-S-2(etbyl-
thio) ethylpbosphoro-
thioate 

, l& 

Source (Name at 
Distri bu tors) 

Tata Fison, 
Bombay • 

Sandoz India Ltd. , 
Bombay • 

Union Carbide 
India Ltd., Bombay 

Tata Fison, 
Bombay. 

Bayer India Ltd., 
Bombay. 

Sandoz India Ltd., 
Bombay. 

CIBA of India Ltd., 
Bombay. 

Ta ta Fison Ltd. , 
Bombay. 

CIBA of India Ltd., 
Bombay. 

Sandoz India Ltd. , 
Bombay 

Cynamid India Ltd., 
Bombay. 

Bayer India Ltd. , 
Bombay 
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and field 'experiments. In t he experiments for studying the 

insect-plant relationships 18 rice Varieties viz. IRS 

(Peta x Dee Geo Woo Gen), Karuna (IRS x Adt27), IR20 

(IR262 x TKM6) , Pankaj (Peta x Tankai Rottan), H4 (}.furingakayan x 

lJoo 
T1ass), Rohini (Ptb10 x IRS), Aswathi (Ptb10 x Dee Geo" Gan) , 

Triveni (Ptb15 x Annapoorna ), Jaya (TN1 x T141), Annapoorna 

(TN1 x Ptb10), Cavery (TN1 x TKM6), Mashoori (Mayang Ebos 

80/2 x Tbaichung 65), Adt 27 (GEE 24 x Noorin 8), TKM6 (CO 18 x 

GEB 24), Jagannath (a rnu tant from T14i), Ptb9' (a PU:r8 line 

sele ction), TRJ.11 (a pure line selection) and Kochuvi tbu (a local 

varie ty) were used. 

Methods 

Collection of moths of Cnaphalocrocis medintiis from field 

rio th s r equ ire c] for th e studia's ware collected from 

field using the moth collection cage. The cage was put in 

rice fields where the moths occurred' in large numbers. The 

plants enclosed in the cage were disturbed from below with a 

stick. This caused the moths to'leav.e the plants and s,ettle 

inside the cloth cage. 'iv'ben suffioient numl:>~r Oil'1l0ttHJ, bad. 



thus settled, the cage waS taken out and placId an the field 

bunds and tbe moths colle,eted in speeimen tubes from inside the 

cage. This method enabled the 'collection of the moths without 

any injury. 

Rearing of ,Q.medinalis in the laboratory 

Moths were also reared out in tbe laboratory, using the 

larvae collected from infested fields and reared on potted plants. 

When the larvae pupated in leaf folds, the pots were put under 

the moth collection cage. On emergence the moths settled within 

the cage and they were collected as described earlier. 

Collection of the eggs of Q.medinalis 

Eggs were collecte'd with the help of the oviposition cages. 

A few tillers of Paddy were planted in a tin can (16x14 em) 

filled to 3 quarters · ... 'i th mud. The tillers were made to pass 

through a circular opening at the eentre of the lid closing the 

tin. The opening of the tin waS closed wi·th cotton wool wound 

round the tillers. A small cotton swab dipped in honey diluted 

with water (1:1), was provided as feeding material for the moths 

as shown in Fig.2B. The oviposition cage was then placed over 
~i tte.d. Oil.you.Y\Cl 

the tin in such a way that the second ring of the cage tightlYk 



the upper rim of the tin. About fifty moths were introduced 

in each cage. They laid eggs entirely On t,be plants avoiding 

the mo squi to ne tting of tb e ca~e. 'The cage along Wi tb th e mo tb s 

was transferred over fresh plants daily so that each day's eggs 

could be collected separately. 

Collecti on of first insmr 1 <:,rV86 'Jf C.me dinalis 

The leaves of the tillers on which eggs were laid were 

held together by tying a thread around (Fig.2 C). This helped 

in retaining the first instar caterpillars in groups (when they 

emerged) on the leaves, which otberwise tended to ,run about on 

emergence and fall to the ground. Wh,en tbe tied-up leaves were 

released on the third or fourth day of egg laying, the first 

instar larvae could be seen moving actively and some hanging 

down on silken threads from the margins and tips of leaves • 

. These could be collected' easily with a camel hair brush. A table 

lamp focused on the leaves could hasten the activity of the larvae 

and this arrangement was found necessary for the collection of 

first instar larvae when the population was low. 

'Rearing of caterpillars of C.med inalis 
( 

, The caterpillars were reared on potted paddy plants in 

the laboratory. First instar larvae were put on potted plants. 



"'Then the lea.ves of the plants in one pot were eaten up the 

larvae were transferred to fresh potted plants. The larvae in 

the different stages, required for various experiments, could 

be drawn from the cultures thus maintained in the laboratory. 

Assessment of contact toxicity of various insecticides to 
s 

moths of C.medinalis 

Moths used in this experiment were reared out of grown 

up caterpillars collected from field and maintained on potted 

plants in the laboratory. The moths were colleoted with ~he 

moth collection cage and were transferred to the oviposition 

. cages and fed vii th honey. No paddy tillers were provided in 

these cages. Theee moths were collected back at the end of 

48 hours, put in petridishes (9 cm diameter) 10 moth.s in eaoh 

dish and closed with wire gauze covers and sprayed under 

Potters' tower, using 1 ml of the spr,ay ;fluid for each (Ush. 

The sprayed dishes wer€ dried under an electric fan for five 

minutes and the moths transferred t9 500 ml glass beakers and . 
, . .' -

closed with muslin cloth. Honey on cotton swabs was provided 

as food for the moths in each beaker. Mortal! ty COUltts 'were 

take:n at the end of 24 hours, counting morib~liCl Ones also as 

dead. LC 50 value s were calculated .fro.1i"'>:~~"~ •. ~''''''''~ 
~ ,", ",,- '.' :·-'/.l""~>·~~tt;:!~- t·' {-

"" ~ 

by probit analysis (Finney, 1952). 
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Assessment of relative taxici ty of insecticides to the 
fourth ins tar caterpillars of C.medirlalis 

The caterpillars for this experiment were collected 

from infested rice fields. They were removed from the leaf 

folds and liberated in a large trougb which ensured a proper 

mixing up of the test insects. From these, actively moving 

fourth instar caterpillars measuring about 8 mm long were 

used for the experiment. The caterpillars were sprayed under 

the Potters' tower in petri dish.es. Tbe larvae in each disb 

were sprayed with 1 ml of the insecticide emulsion. Tbe 

sprayed dishes were covered and kept under an electric fan' 

for 10- to 15 minutes wi th the lids slightly open. When the 

spray fluid had dried up the treated caterpillars were 

transferred to untreated paddy tillers planted in pots and 

enclosed in cages (40 x 3.5 cm) made of perforated polythene 

sbeets (Fig.4). The lower end of the cage was tied to the 

base of the tillers with a bit of cotton wool in between. 

The upper end of the cage was sealed with a flame after' 

introducing tbe treated larvae. A piece of galvanised iron 

wire bent in a circle at the top and placed inside served,to 

keep the polythene cage- extended. The mortali ty of treated 

caterpillars was recorded at the end of 48 hours, counting 

21 
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\ the moribund ones also as dead. The per cent mortality waS 

corrected with Abbott's formula. The data were subjected to 

probit analysis (Finney, 1952) and LC 50 values calculated. 

Assessment of the relative toxicity of insecticide sprays 
to caterpillars of Q.medinalis in rice leaf folds 

Culms of paddy of uniform size were planted in 23 em 

flower pots. The tillers were then thinned so that 30numbers 

of more or less similar leaves w~re retained in each pot. 

Fourth ins tar larvae were made to establish oh these leaves 

by putting the larvae on them and giving 24 hours for their 

establishment. The plants were tben sprayed under a ~otters' 

tower (modified) wi th insecticides'. For thfs tbe lower 

platform of the spraying tower was removed and the pot was 

placed under the tower on a revolving platform operated by 

0.5 H.P. motor (Fig.5 A). The sprayed plants were allowed 

to dry in the room. Each plant was tben enclosed in a cage 

made of perforated polythen€ sheet, 45 cm lons·, 15 em diameter 

at the upper and ~nd 7.5 cm at the lower elid (;trig.5'· B). The 

mortali ties caused by the insecticides were' noted at tbe end 

of 48 hours after spraying. The data were ~t • .'U81;i.a11y , -

analysed. 
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Assessment of the effect' of insecticide sprays on the 
population of caterpillars of C.medinalis in field 

Seven~ five plots, each 2x2 m were demarcated in a 

highly infested field, with 1 m border around each plot, 

ensuring as far as possible, similarity in the intensi~ of 

attack based on visual observation. A pre application count 

of the larvae in each plot was made in terms of the number 

of live caterpillars present in 200 leaf folds collected at 

random. The caterpillars were liberated back, in the 

respective plots, after counting. The insecticides were 

then applied on the plants using a knapsack sprayer, taking 

adequate precautions, with the aid of screens, to prevent 

contamination by drift. Fortyeigh't hours after spraying 
. . 

the population in each plot was reassessed as done earlier. 

From the pre·-and -post-treatment counts the per cent reduction 

in population was estimated and the data were statistically 

analysed. 
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Assessment of the extent of leaf ~aMage caused by caterpillars 
of C.medinalis in fields treated with inse,cticides at biweekly 

intervals 

Paddy was transplanted i~ the field at a spacing of 

15x15 cm, adopting standard agronomic practices. Two weeks 



, 
after planting, three blocks of 25 plots, each plot measuring 

3m long 'and 3m wide, were marked out in the field with 1m 

border around each plot. Insecticides were applied as waS 

done in preceding experiment. The spraying was' repeated at 

intervals of 1,4 days till the boot leaf stage. At 'late boot 

leaf stage, when the incidence usually reached the peak, the 

plants in each plot were cut out and brougbt to the laboratory. 

The leaves were counted and rated under 5 categories based 

on the extent of damage noted. 

• .A no attack 

B less tban 25 per cent leaf area eaten 

C between 25 and 50 per cent leaf area eaten 

D between 50 and 75 per cent leaf area eaten 

E more than 75 per cent of the leaf area eaten 

An index was worked out for each plot using the folloWing 

formula: 

A x 0 + B x 1 + C x 2 + D x 3 + E x 4 
I = 

A + B + C + D + E 

These indices were statistically analysed for determining the 

effect of the treatments on the extent of' leaf damage. The 

ex'periment was repeated in three seasons. • 



Assessment of persistent toxicity of insecticides on paddy 

plants to the first instar caterpillars of C.medinalis under 

field condi tions . 

Paddy seedlings were transplanted in field wi th 

15x15 em spacing. Two hundred and nineteen plots, each of 

2x2 m size, were marked out in the field wIth 1 in border 

around each plot. 
\ 

The insecticides ware applied wi th a 

knapsack sprayer. A randomised block design was adopted for 

th a experimen t. Gunnt: screens were kept all around the plots, 

while spraying, to avoid Aide effects due to drif.t of 

insecticides. To assess the persistent toxici ty, 4 tillers 

were uprooted at random from each plot, at different intervals 

after spraying and were immediately transferred tel specimen 

tubes along with some mud and water.· They were t,ben brought 

to the laboratory and caged. The tube with the tillers was 

passed through a 40x3.5 em polythene bag, open at both ends, 

in such a way that the leaf portion of the tillers got enclosed 

in the cage. The lower end of the cage was' tied round the 

baSE of the tillers with Eorne cotton wool in between. The tube 

\.'las then removed and the tillers planted in flower pots. This 

method minimised the loss of residues from the leaf surface 

by handling during caging. First instar larVae were exposed 



to tbe plants in the cages for 48 bourse Then the tillers 

were cut out and placed on whi te Paper. The dead and living 

caterpillars on the tillers and in the cage were counted. 

Per cent mortality thus obtained was corrected with Abbott's 

formula. The residual. toxicity was caldllated in terms of 

PT index following the method of Pradhan (1967) where P is 

the period for which toxicity perwisted and T the sum of 

corrected mortalities divided by tbe number of observations. 

Assessment of the effect of infestation by caterpillars of 

C.medinalis on three varieties of rice in relation to the 

stage of the crop 

Flower pots, 30 cm diameter, were filled with soil 

collected from rice fields. Manures and fertilisers were 

applied at standard doses and nine paddy seeds were sown in 

each pot. Ten days after the sowing, all except 3 seedlings 

were removed from each pot. These plants were protected 

from natural pest infestation with insect proof cages. At 

different stages of growth caterpillars were allowed to feed 

on the piants in sufficient numbers so as to ensure thorough 

feeding of the leaves in 2 days time (Fig. 6). At the end of 

2 days the larvae were collected back, the insect proof cages 



1'i8. o. 

'ig. 7. 

Pad.Y Plant. showiB8 th. a.xi.l • 
...... cllle to leaf-roller . 
i.featati •• (left 3 pets) as 
.sahst .... infested p1aJlt. 
(right' peta). 

Meaaare •• nt of paddy lear are • 
• ateD b.J 1.a!-re11er eaterpi11ara. 
A. Paddy le~f daaaged by the larva. 
B. Grapb paper. C. G1aas plate. 
fb. leaf is kept apr$.cI-1al1y OD tbe 
grap" paper wi til til e glass all •• 
pat eYer it. Tbe lighter areaa oa 
till. lest are tilose eat •• "'1 tit. 
caterpillars. 



removed, the pots transferred to field cages (6x2x2 m) and 

maintai. ned till harvest. Potted plants of corresponding 

stages unexposed to caterpillars and transferred to field 

cages served as control. Subsequent pest incidence was 

prevented by the application of carbofuran granules at 1.5 kg 

ai/ha and by spraying parathion 0.05 per cent as and wben 

required. The yield in infested plants and tbe corresponding 

control plants was recorded separately. The effeet of 

infestation at d-ifferent stages of the crop waS assessed 

in terms of the per cent reduction in yield (compared to 

corresponding controls). The data were statistically analysed. 

01 
Assessment of the effeet" ... infestation by the larvae of 
Q.medinalis, at different levels of populaiiDn, on tbe 

yield of different varieties of rice 

This was done at the pre booting stage of tbe crop. 

First instar caterpillars were introduced at different levels. 

Tbe establishment of the larvae on the host plants was 

facili tated by bringing and tying together the leaves of the 

pI ants and the Ie aves were rele ased 2 days later. The insect 

proof cages were removed at the end of 3 weeks and tbe pots 

vlere transferre d to field cage s along wi tb correspond;ing controls. 



FIG 6 

FIG.7 



Subsequent pest incidence was prevented by spraying 0.05 

per cent parathion_ The yield data were collected and 

analysed as done in the preceding experiment. 

Assessment of oviposition response of moths of C.medinalis 

in relation to different Vari e ties of rice 

TI 

28 

One m0Aoth old rice pla:J ts of each variety were planted 

in mud taken in 90 x 60 mm specimen tubes. Twelve leaves 

\<rere retained in each lot . The tubes with the tillers were 

arranged at~andom in a moth collection cage and 50 moths 

were introduced into the cage . Cotton swabs soaked in 

diluted honey were provided in the cage for feeding the moths . 

At the end of 48 hours the tillers were removed from the cage 

and the number of eggs present on each variety were counted 

and recorded . A similar experiment using the different 

varieties of rice at bootleaf stage also was carried out. 

Assessment of the effect of varieties on the extent of 

leaf consumed by caterpillars of C.medinalis 

Fourth ins tar caterpillars were individually confined 

to the boot leaves of potted plants of different rice Varieties 

using long polythene cages . At the end of 48 hou rs the l arvae 



were removed. Each damaged leaf was placed between a glass 

slide (75 x 25 mm) and a piece of transparent graph paper 

(Fig. 7). This was held against light and the area eaten 

by the caterpillar (transparent portions) was read from the 

graph paper in sq. mm. 

Assessment of the effect of rice va'rieties on the duration 

of larval and?Upal development of C.medinalis and the 

per cent mortality during the perioa 

Newly hatched caterpillars were confined on tillers 

of different rice varieties grown in pots using elongated 

2' 

?olythene cages. When the leaves in the, cages were eaten up 

the larvae were transferred to fresh tillers which were caged 

in the same manner. The larvae were allowed to pupate inSide 

the cages. The emergence of moths in each cage was 'recorded 

daily. From the data obtained the duration of larval and 

pupal development and the percentage of mortality during the 

i~mature stages were calculated. 

Assessment of the effect of rice Varieties on the size and 

sex ratiO of the,moths of C.medinalis 

First instar caterpillars were put on potted plants 

of different rice varieties at the rate of 50 larvae per pot. 



Moths emerging from each variety were collected separately 

and preserved in 70% alcohol. The size and sex ratio of 

60 moths, collected at random from each lot, were determined. 

The size was determined in terms of the length of the body 
, 

. and the width across wings. These were measured by placing 

the moths on a glaSS slide kept over a graph paper. Then 

the abdomen of each moth WaS cut out.separately and treated 

with KOH, glacial acetic acid and carbol xylol (phenol and 

i, 

xylol 1:1) for dehydration and clearing. Then the sex was 

determined by examinining the external genitalia of the 

severed abdomen. The length and width of the male and female 

moths could thus be obtained separately. The ratio of the 

males to females in the whole lot of 60 moths WaS calculated. 

Assessment of the effect of rice varieties on the longevity 
• 
and fec~dity of moths of ~.medinalis and the hatching 

percentage of the eggs laid 

Moths obtained from different rioe varieties were 

, 
taken in oviposition cages provided with few tillers of the 

corresponding varieties. Thet-illers thuB exposed were cbanged 

on al ternate days till all the moths in tbe cages ,died.. The 

mortali ty of th e moths was recorded daily sad the .ead moths 
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were collected and preserved in 70 per oent alcohol. Seoc of 

these moths was determined as described earlier. The fecundity 

was calculated by dividing the total number of eggs observed on 

-e ach variety by the total number of females present. The eggs 

laid were maintained for 5 days after counting and the number of 

eggs hatched was record.ed. 

Assessment of the damage caused by C.medinalis to different 

rice Varieties grown in. field 

The different Varieties of rice were grown in field in 

3 x 3 m plots. A Randomised Block Design was adopted for this 

experiment. The time of planting in different plots was adjusted 

so that all the Varieties came to bootleaf stage simultaneously. 

t 
At late bo~leaf stage the plants were cut and brought to the 

laboratory. The leaves were oounted and rated on the basis of 

leaf roller damage as described earlier. 



DETAILS OF EXPERIMENTS AND RESULTS 



DETAILS OF EZPJRIMENTS AND RESULTS 

A series o:fexpe rimen ts wer. undertaken to study 

1) Control G:f Q.medinalis using insecticides and 

2) Insect-plan t rela tionships be tween C.medinalis and 

rice varieties 

STUDIES ON THE CONTROL OF C.MEDINALIS USING INSECTICIDES 

Experiment 1 

Dosage-mortaliEr relation between various insecticides and 

moths of C.medinalis -
Experimental details 

.' Insects used : One daY old moths reared out 

". in tbe laboratory 

No. of moths in each 

replication : 10 

No. of replications for 

eaob treament 
\ 

3 

'rreatmen ts 24 insecticides at doses 

shown'in Appendix I were used 

Co:qtrol ~bis consisted of treatments 



Preparation of insectici~es 

33 

with water+solvent+emulsifier 

(maintaining the concentratio·n of 

solvent and emulsifier at 5 and 

0.625 per cent respectively) 

All the insecticides except 

diazirion and elsan were prepared 

from pure or technical grades. 

These were fomulated as emulsions 

using benzene (Chloroform in the 

casa of carbaryl) as solvent 

and, Triton x 100 as emulsifier. 

Stock solutions of toxicants at 

20 times higher strength than 

the required concentrations were 

prepared by dissolving adequate 

quantities of- the materials in 

the respective solvents. One mlof 

the stook solution when diluted 20 

times with water oontaining 0.65~ ~ 

per cent emulsifier gave an emu-Ision 

maintaining the solvent and emulsifier 

at 5 and 0.625 per ceht levels 



respectively. In the Case of low 

dilutions the quantity of toxicants 

requlred for such stock solutions 

were too small to be weighed out 

and hence the same was prepared by 

diluting ,stock solutions of higher 

strengths with respective solvents. 

While formulating each insecticide 

allowance was made for the active 

ingredient present in the technical 

grade. In the case of diazinon and 

elsan commercial emulsifiable 

concentrates (basudin 20E and Elsan 

containing 20 and 30 per cent active 

ingredients respectivel.)') were diluted 
• 

with water to prepare the concentrations 

required in this experiment. 

Period of the experiment. 1-12-1971 to 30-1-1972 

Temperature under which 

the experiment was 

conducted 



Relati~e' humidity under 

which the experiment was I 

carrie d ou t 

Procedure 

Results: 

3S 

; '78 + 4 per cent 

As described under methods (Page 20) 

Appendix I gives the per cent mortality of the moths when 

sprayed with different dilutions of insecticides as observed at 

the end of 48 hours of spraying. Fig. 8 gives the ld-p lines 

epd .Table ."j give s the summary. of the resul ts of pro bi t analysis 

of the data. A biotogramic repres~ntation of the LC50 values is 

given in Fig. 10. Comparing the tOXicity of insecticides, taking 

BHC as a unit, it is seen that all insecticides other than 

trichlorfon and endrin were more toxic than BHC. Ethyl parathion 

was very highly toxic to the moths, being 1296.8 times as toxic 

as BHC. Methyl parathion and diazinon also showed high toxicity 

being 369.8 and 311.9 times as toxic as RHC respectively. 

Elsan (197.34 times toxic), fenitrothion (167.38), carbaryl (75.32), 

and acephate (39.89) were also remarka.bly toxic to leaf roller 

moths. The· relative toxicity of other insecticides were in the 

following descending order: fenthion, quinalphos, carbophenothion, 

me thyl deme ton, mala thion, thiome ton, ph ora'te, ph osphamidon, 



.FiS. 8. Id-p liDes for C •••• l •• 1ls meths 
and different lnsectioides 

1. BRC 13. 
2. Endru 14. 
3. Endosulfaa 15. 
4. I. parathion 16. 
5. M.parathlen 17. 
6. Dloblorvo8 18. 
7. Carbopb •• otbloD 19. 
8. Diazino. 20. 
9. Elsam 21. 

10. .F.ntbloa 22. 
11. Malathlon 23. 
12. L.ptopho8 24. 

Acephate 
QlIlnal ph 0 s 
Carbaryl 
Feni troth ion 
Trioblorfon 
ThiometoD. 
Pbo8phamldoJl 
DiJletboat. 
Monocrotepho8 
Fermotble. 
Pborat. 
Methyl demeton 
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Yi!. 10. ~C50 Yalaes of Yari8aa 
inseeiicid •• of the •• t~. 
of C •• edinali •• -. 

Fi,. 11. L050 Ya!aea of yari.ga 
in.eetioid,. io 4th inatar 
cat.rpillars of Q ••• dinali •• 

Fig. 12 J io D. 
I 

Per ecai •• rtality If 
oai.rpillars of O ••• din.li. 
in leaf fold wb.i spray •• 
witb diff.remt in.e.tici •• a 
at , !r.... eOBe_ trati .na uel 
tb.ir .... s. 

12 J.. Low •• i do... 12 C. Hilaeai doses 
1~ B. M.diaa doae8 12 D. M.an 

1. BHO 1'. Aeeplllate 
2. Endri:a 14. Q.i.alp~os ,. Endlaalf8ll 15. Carbaryl 
4. E. paratbion 16. Felli tro tbion 
5. M. paraihion 17. Trichlorfon 
6. Dicbleryo. 18. !bio •• toB. 
7. Carbophemotbion 19. Ph 0 aphamieJon 
8. DiasillOIl 20. Di •• iboate 
9. Elsan 21. Monoerotopmos 

10. Fenibion 22. FormotbioD 
11. Mal.tai •• 2,. Pberai. 
12. Lepieplllo. 24. M.i~yl d •• lton 
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Table 2 Contact toxicity of various insectioides to the moths of ~.medinalis 

Insecticides He terogeni ty* Regression LC
50 Fiducial Relative Remarks 

2 Equation limits toxioi ty 
x(3) 

BRC 3.010 Y ::: 1. 343x + 3.229 0.02084000 0.03019000 1.000 x:::log (cone .X10 3) 0.G1439000 

Endrin 0.850 Y = 2.384x + 1.605 0.02655000 0.03494000 0.785 x=log (eonc.x103) 0.02017000 

Endosulfan 0.920 Y ::: 4.314x - 3.645 0.00741300 0.00910700 2.811 x=log (oonc.x104) 0.00616100 

E.parathion 1.010 Y = 1.223x + 3.691 0.00001600 0.00001135 1296.800 x:::log (eonc .x106) 0.00002275 

Y = 2.362x + 0.861 0.00005636 0.00006042 369.765 6 M.parathion 1.010 0.00005255 -x:::log(c~ne.x10 ) 

Dichlorvos 1.309 Y ::: 2.425x + 0.804 0.00537000 0.00722200 3.880 X=log(oonc.x104) 0.00399900 
~ 

Carbophenothion 4.392 Y = 2.454x + 1.716 0.00217800 0.00261100 9.568 X=log (aone .X104) 
~ 0 .. 00117500 

Diazinon 0.214 Y ::: 3.723x - 1. 798 0.00006697 0.00007447 311 .180 X:::log(oonc.x10 6) 0.00005872 

Elsan 0.980 Y ::: 1. 380x + 2. 204 0.00010570 0.00141900 197.140 x=log(cone.x10 5) 0.00074490 

Fenthion 0.105 Y = 2.297x + 0.576 0.00116900 0.00112100 11.827 x:::log(conc.x10 5) -0.00093240 

Malathion 0.827 Y ::: 1.058x + 3.491 0.00266700 8:88~~~~88 7.814 x:::log (c onc .x104 ) 

Leptopbos 4.122 Y = 1. 516x + 3.777 0~00640766 
0.00876000 3.252 x:::log (cone oxi0') 0.00468700 



Acepba t. 1.404 

Quinalpbos 9.870 

Oarbaryl 1.920 

Fenitrothion 0.573 

Triohlorfon 1.592 

-
Thiometon 5.586 

\ 

Phospbamidon 0.495 

Dimethoate 0.210 

Monocrotophos 0.808 

Formothion 0.554 

Phorate 0.397 

Mathyl demeton 1.336 

Y - 1. 127x + 4. 191 0.0005274Q u.uuvo~o~ 
0.00043530 39.892 x=log(oono.x10"") 

y = 2.630x + 1.544 0.00206100 g:gg~~:~gg 10.112 X=log(conc.x104) 

Y = 2.703x + 1.062 0.00027670 0.00330400 75.316 X=log(conc.x105) 0.00023170 

Y - ,1.619x + 1.607 0.00012450 0.00016830 167.381 x=log(oonc.x104) 0.00008204 

Y = 1.037x + 4.072 0.08337000 

Y = 1.940x + 2.185 0.00282500 

0.10770000 
0.06451000 
0.00363400 
0.00219600 

Y = 1.368x + 2.670 0.00501400 0.00751900 
0.00334400 

Y = 0.529x + 4.404 0.01279000 0.03206000 
0.00509300 

Y :: 2.268x - 0.160 0.01884000 g:g~~~~ggg 

Y = 1.109x + 2.638 0.01355000 0.01711000 0.01070000 
- 0.00867800 

Y = 0.852x + 3.620 .. 0.00444000 0.00197500 

Y = 1.310x + 3.130 0.00263000 g:ggt~~~gg 

0.250 X=10g(cono.x102 ) 

7.376 X=log(conc.x104 ) 

4.156 x=10g(conc.x104) 

1.629 x=log(conc.x10 3) 

1.106 X=10g(c8no.x104) 

1.538 x=log(cono.x104) 

5.034 x=log(eonc.x10 3) 

7.915 X=log(cono.x10') 

*Data were not heterogenous in these cases; LOSO = Concentration caloulated to give 50 per cent 
mortality; Y = Probit kill. 



dichlorvos~ leptophos, end 0 sUlfan, dimethoate, formothion~ 

, monocrotophos. 

Experiment 2 

Dosage-mortality relation between different insecticides and 

caterpillars of C.medinalis 

Experimental details 

stage of caterpillars used 

No. of caterpillars in each 

replication 

.: Fourth ins tar , measuring 

about g mm in length 

15 

3 

38 

No. of re plications 

Treatments Twenty four insecticides at 

doses shown in Appendix II 

Control 

Preparation of insecticide 

dilutions 

Period of the experiment 

Temperature under which the 

experiment waS conducted 

were used 

As in Experiment 1 

As in Experiment 1 

4-2-1972 to 3-4-1972 
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The relative humidity under 

which the experiment was 

conducted 78 + 4 per cent 
- t, 

Procedure As described under methods 

(Page 21) 

Results: 

Appendix II gives tbe peT cent mortality of the larvae 

observed at the end of 48 bours after treatment with various 

insecticides. Tbe results of probit analysis of the data and 

the relative toxicity of various insecticides taking BHO as 

standard are presented in Table 3. Fig. 9 gives the ld-p lines 

for 'the various insecticides. A biotogramic representation of 

tbe LO SO values of tbe insecticides is given in Fig. 11. The 

t 
resul ... $ showed that etbyl par'athion was tbe most toxic chemical 

being 35.19 times as toxic as BHO. It was followed by methyl 

parathion, elsan and endosulfan which were 29.10, 23.93 and 

20.47 times as toxic as BHO respectively. Phosphamidon, acephate, 

monocrotopbos, dimetboate, diazinon, carbopbenothion, quinalpbos, 

fenitrothion and formotbion'wbich were more than 10 times as 

toxic as BHO may also be considered effective against tbe pest. 

Tbe relative toxicity of other insecticides were in the following 



Fi«. 9. ld-p line s :fer C.me dillalis 
caterpillars anavarloQs 
insecticide s 

1. BRO 13. 
2. EndT1n 14. 
3. Jndosultan 15. 
4. E.paratbiol!l Hi. 
5. M. paratb i on 17. 
6. D1cblorY08 18. 
7. CarbephenotbloJl 19. 
8. D1as1non 20. 
9. Elsan 21. 

10. Fentbion 22. 
11 • Malathion 23. 
12. Leptophos 24. 

Acepbate 
Qllinalpbos 
Carbaryl, 
Fenitrotb1en 
Tricblor:fon 
Tbioaeten 
Pbo sphamidon 
DiIletb.ate 
Monoerotopbos 
FOl."Dlotbion 
Pborate 
Methyl demeton 
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Table 3 Oonta.ct toxicity of various insecticides to the 4th instar caterpillars of 
.Q.me dinal is 

Inee oti cide I!J Heterogenity* Regression 
xt3) . equation 

Fiducial Relative 
limits toxicity 

Remarks 

BHC 0.037 Y ::: 1.413x + 2.183 0.092900 0.129300 1.000 x == log (conc. x 103) 0.066830 

Endrin 1.882 Y ::: 0.869x + 4.052 0.012300 0.DI92800 7.552 x :II: log (oonc. x 10 3) 0.007852 

hc1 •• lI11'an 0.384 y ::: 1 • 541 x + 2. 447 0.004539 0.005856 20.467 x ::: log (conc. x 104) 0.003519 

Jf.,para.'tbien 1.721 Y ::: 0.712x + 3.989 0.002640 0.004493 35.189 x ::: log (cone. x 104) 0.001532 

M.paratbion 5.593 . Y == 2.825x + 0.752 0.003102 0.003835 29.104 x :: log (cone. x 104) 0.002656 

Diehlorvos 1.597 Y • 2.127x + 0.743 0.010020 0.012300 9.271 x ::: log (cone. x 104) 0.008166 

Carbophenothion 3.078 Y == 3.791x + 1.670 0.005834 0.006577 15.923 x == log (conc. x 104) 0.005250 

Diazinon 4.631 Y :: 2 • 708x + O. 386 0.005346 0.006194 17.377 x :: log (cone. x ,10 4 ) 0.004613 

Elsan 1.757 Y :: 1 • 197x + 3.097 0.003882 0.005483 23.9:50 x ::: log ( cono. x 104) 0.002748 

Fenthion 0.459 y. 1 • 198x + 2. 374 0.015560 0.023360 5.970 x == log (conc. x 10 4 ) 0.010380 

Malathien 0.612 y- 0.896x + 3.05~ 0.014880 0.030010 6.243 x :II log (eono. x 104 ) 0.007379 

Leptophos 0.273 Y ::: 2.046x + 0.785 0.011480 ' 0.015110 , 8.092 x ::: log (conc. x 104) 0.008730 
..t 

iii 



Aoephata 0.729 Y :::: 1.652x + 2.230 0.004753 0.006102 19.550 X == log (cono.' x 104-) 0.003788 

Qui:balphos 3.307 y - 1.584x + 2.198 0.005875 0.007650 15.812 x :: log (cone. x 104') 0.004511 

Oarbaryl 1.234 Y ::: 1.709x + 1.469 0.011640 0.015470 7.981 x == log (cone. x 104) 0.008937 

:rani tro thion 1.500 y= 1.860x + 1.572 0.006966 0.009099 13.336 x == log (cona. x 104) 0.005434 

Triohlorfon 0.965 y ::: 1.398x + 1.840 0.018200 0.025590 5.104 x = log (cone. x 104) 0.012940 

Thiometon 4.662 Y = 1.906x + 0.084 0.015210 0.019400 6.110 x ::: log (cono. x 104) 0.011910 

Pbosphamidon 5.193 Y = 1.727x + 2.110 0.004710 0.005932 19.723 x ::: 'log (cono. x 104) 0.003774 
0.006873 -

x 104). Dimethoate 0.515 Y ::: 2.600x + 0.530 0.005234 17.749 x ::: log (oone. 0.003895 

Monoorotophos 0.178 Y ::: 2.471x + 0.905 0.004764 0.006292 19.500 x :: log (001'10. x 1(4) 0.003939 

Formothion 0.272 Y == 0.673% + 3.743 0.007523 0.016600 12.349 x = log (OOllO. x 104) 0.003422 

Ph orate 0'.394 Y == 2.129x + 0.531 0.012590 0.022580 7.380 x := log (oono. x 104) 0.006889 

Methyl demeton 0.118 Y :: 2.082x + 0.474 (h014900 0.018780 6.230 x :: log (cono. x 104) 0.011820 

*Da ta we re not heterogenous in these oases; LCse ::: Concentration caloulated to give 50 per oent 
mortali ty; Y ::: Pro bi t kill. 



descending order: dichlervos, leptaphos, carbaryl~ endrin, 
I 

ph ora te., malathion, me'thyl dame ton, thiome ton., fen thion., 

trichlorfon) BRO. 

Experiment 3 

The relative toxicity of insecticide sprays to jlhe fourth 

instar caterpillars of O.medinalis in rice lea.f folds 

Experimental details 

Treatments Insecticides used were the 

same as in Experiment1 

Preparajon of insecticide Each insecticide was applied 

dilutions at three le vels (vide Table 4). 

Tbe different concentrations 

of inseoticides were prepared 

by dilu ting commercial 

formulations with water. BHO 

and carbaryl were used as 

suspensions prep~red £rom 

wettable powders, acepbate 

and trichlorfon as solutions 

prepared from soluble powders 

and the other insecticides 



Insects used 

No. of larvae in each 

replication 

NO. of replications 

Control 

Period of the experiment 

~emperature under which 

the experiment was carried 

out 

Relative humidity under 

which tbe experiment was 

carried out 

Procedure . 

• • 

• • 

as emulsions prepared from 

emulsion concentrates~ While 

formulating the various 

concentrations of insecticides 

the active ingredient in the 

commercial preparation alone 

was taken into consideration • 

• Fourth instar larvae of Q.medinalis 

30 

Larvae in leaf folds sprayed 

with water alone. 

1-4-1971 to 22-4-1971 

78 + 4 per cent 

As described under methods (Page 22) 



Results: 

The data are presented in Table 4. A biotogramic 

representation of the corrected per cent mortality is given 

in Figs. 12A, B, 0 and D. Ethyl parathion which gave 75 per cent 

the 
kill Was ~most toxic at the lowest doses of the different 

" 
insecicides. At this level the comparative efficacy of the 

insecticides which gave more than 50 per cent kill were in the 

following descending order: 
~ 

ethyl parathion, carbaryl, 

carbophenothion., methyl parathion" phosphamidon, ,ieptophos. 

phorat~ qUinalphos, fenitrotbion, thiometon, fentbion. At the 

middle level carbaryl waS found to 'be the best, the efficacy 

of othsr insecticides being in thefollowing descending order: 

carbaryl, dimethoate, me'~YI parathion., ethyl paratbion, 

carbophenothion, formothion, thiometon, fenitrothion, fenthion, 

m. demeton, phorate, phosphamidon, leptopbos, monocrotopbos, 

quinalpbos, acephate. Tbe relative toxicity of various insecticides 

which caused more than 50 per cent mortality, in the highest doses, 

were in the following de.scending order: Ethyl parathion, carbaryl, 

carboph eno thion, me thyl parathion, d i'me thoa te, fen tm ion, 

fenitrothion, thiometon, formothion, leptophos, phosphamidon, 

. phorate, monocrotophos, methyl demeton, qUinalpbos, BHO, acephate, 

di chI orvos. Base d on thepne ans of the per cent mortali tie sat thre e 



Table 4 Bii •• 1 ... t to%iei ty of inse cti cidts 

':-~ -«". ~ 

" ", ," OoJuttn trations Mean 
Inseotioides " , 

""1~ L2 L3 L1 
/ 

BHO 0.10 8.20 0.30 28.01 (31.96) 

Endrin 0.02 0.04 0.06 17.42 (24.67) 
Endosulfan 0.02 0.04 0.06 11.07 {19.43) 
E'.'Para th ion 0.02 0.04 0.06 75.00 '(60.00) 
M.Parathion 0.02 ' 0.04 0.06 64.57 (53.47) 
Diohlorvos 0.04 0.08 0.10 27.59 (31.69) 
Carbophenotb ion 0.02 0.04 0.06 68.03 (55.57) 

\ Diazinon 0.02 0.04 0.06 13.86 (21.85) 
Blsan 0.02 '0.04 0.02 33.07 (35.10) 
Fentbion 0.05 0.075 0.10 56.29 (48.62) 
Malatbion 0.03 0.06 0.10 7.43 (15.68) , 

Leptophos 0.05 0.075 0.10 61.67 (51.75) 
Acepbate 0.05 0.075 0.10 47.59 (43.62 ) 
Quinalphms 0.03 0.06 0.10 60.55 (51.09) 
Carbaryl 0.10 0.20 0.30 74.21 (59.48) 
Fenitrotbion 0.02 0.04 0.06 60.20 (50.84) 
Triehlor.fon 0.05 0.10 0.20 12.71 (20.76) 
Tbiometon 0.03 0.05 0.10 56.74 (48.87) 
Pbosphamidon 0.02 0.04 0.06 63.81 ( 53.07) 
Dimetboate 0.03 0.05 0.10 49.24 (44.57) 
Mono oro topbos 0.02 0.04 0.06 49.28 (44.59) , 

(39.83) Formothion 0.03 0.06 0.10 41.04 
Pborate 0.02 0.04 0.06 60.68 (51.17) 
Ms tbyl d eme ton 0.03 0.05 , 0.10 44.26 (41.70) 

Figures in Parentbeses are angalar transformations o~ peroentage 



IIpray~HI on caterpillars o:C .Q •• edi_.:~.',rice leaf :Cold s 
: /: '. _. '~_.l: , ' 

per oent mortality in 

30. 24 (:~3. 36) 
19.42 (26.16) 
11.64 (19.95) 

'75.77 (60.52) 
76.69 (&1.13) 
42.34 (40.60) 
74.77 (59.85) 
13.48 (21.53) 
39. 1 0 ( 38. 72) 

.66.92 (54.89) 
22.84 (28.55) 
63.56 (52.87) 
59.19 (50.29) 
61.36 (51.55) 
78.76 (62.56) 
67.26 (55.10) 
22.77 (28.50) 
69.02(56.18) 
64.75 (53.58) 
76.86 (61.25) 
63. 36 (52. 75) 
71 • 23 (57. 58 ) 
65.55 (54.06) 
65.80 (54.21) 

L 
J 

., 

58.03 (49.62) 

47.09 (43. ,,), 

18.86 (25.74) 
94.92 (76.78) 
82.37 (65.08) 
51.34 (45.77) 
83.39 (65.95) 
38. 78 (38 • 52 ) 
42.29 (40.57) 
79.34 (62.97) 
29.38 (32~82) 
72 • 21 ( 58. 1 9) 

53.84 (47.27) 
63.57 (52.88) 
88.42 (70.11) 
77.59 (61.75) 
44.07 (41.59) 
75.43 (60.29) 
70.98 (57.41) 
81.10 ~64.24) 

67.00 (54.94) 
72.41 (58.31) 
69. 32 (56. 38 ) 
66.97 (64.92) 

Analysis of Variance Table 

MeaD. 

38.4~ (38.31) 
27.09 (31.38) 
13.68 (21.70) 
83.14 (75.76) 
74.88 (59.92) 
40.20 (39.55) 
75.67 (60 .. 45) 
22.04 (28.25) 
38.10 ( 38 • 1 3) 
67.87 (55.47) 
18.78 (25.68) 
65.90 (54.27) 
53. 56 ( 47 .0 3) 
61 .83 (51. 84 ) 
80.85 (64.05) 
68.54 (55.89) 
25. 32 ( 30 • 21 ) 
67.27 (55.11) 
66.57 (54.68) 
69.82 (66.68) 
59.98 (50.76) 
61 .. 93 (51.90) 
65.23 (53.87) 
59.16 (50.27) 

Souroe ~S DF KS F - -
Total 40843.10 215.00 560.10 
Treatment 39809.60 71.00 78.09** 
Error 1033.50 144.00' 7.18 
**Significant at 1 per cent level 

C.D. for comparison among insecticides (mean) at 5 per cent level(2.48) 
C.D. for comparing insecticides at each level (4.30) . 



levels of the iDseetiei". tt1.', the relative efficaoy of 

tbose insecticides whieb' e ..... aore than 50 per cent .ortali~ 

ware i. the following d •••••• iBI or •• r: Et~yl ,arathio., carDaryl, 

earbo~e.otbioa, aetbyl ,aratbion, d!aetboa~., f •• itrothioa, 

fe.thie., thio.eton, ,bos,baaido., laptop" •• , pborat., foraotbi •• , 

•• 'i.aip~os, JloDocrote,bos, metbyl d'.8toa, ace,"ate. liRQ, endri., 

endosilfan, dicblorv~s, diazinon, el ... , malatbion and trichlorfon 

vere ineffective at all levels of tre.ta .. t.. In general etbyl 

parathion, carbaryl, carbopbeDothioB an' aetbyl parathion 

a,peared to be most effectiTe a,ataat ~ •• ediBalis larvae whe. 

spraye. in tbeir leaf folds. 

Effeot of i.seeticide sprAYI 08 the p',ll,tion of the larvae of 

,g •• edin'lis in an i.fested field 

Experi.el tal de tails 

TreableBts : 2. illseoticides at doses 

sbown in fable 5 were s,rayed 

Preparation of dila.ioDs of : Tae insecticides were prepared 

insecticides froa commercial formalabns 

as in' hper !aen t :3 

Contrel : Plot. Ipraye. wi th wate:r aloBe 
I 

aerTe' as control 



, ,,' 

No. of replications 3 

Design of experiment Randomised
rl 

Block De-sign 

Plot size 

Period of experiment 29-1-1972 to 7-2-1972 

Temperature during the period -. . maximum 30.4 to 30.7°C 

minimum 21.4 to 21.7°C 

Re18tive humidity during the maximum 91.6 to 93.6 per cent 

period Av.92.6 per cent 

1 
minimum 56.1 to 62.9 per cent 

Av.59.5 per cent 

Procedure As described under methods 

. (Page 23) 

Results: 

Results are given in Appendix III, Table, 5 and Fig. 13. 

The insecticides which gave more than 50 per cent reduction in 

pest population can be ranked in the following descending order: 

Ethyl parathion ~72.53 per cent), carbaryl (69.03), Oarborfenotbion 

(67.64), me thyl parathion (66.79), dime th oa te (64.25), fen thion 

(64.20), fenitrotbion (62.23), leptophos (61~07), pbospbamidon 

(59.04), phorate (57.18), formotbion (52.44), methyl demeton (52.18), 



Fig. 1,. Mean per ... , ~ ••• ti •• o~ t~e 
larVal ,,"1 .. 1_ ot. C ••• diJaalis 
eaasea .y .~.,1a1 ot-"ar1oI18 

, i.sectieitl •• , iJl _ iate.t •• 
tield. 

Pil. 14}. to O. 
Mee i.diee. of leaf elsaa •• 
caas.. by caterpillars ot 
O •• edi.alia in plat. treat.eI 
wiih ditterent inse.ticid •• at 
biweekly tmtervals. 

14 A. First 8ea ••• 
14 C. Third sea ... 

14 B. Seoond sea80n 

PiIS. 15 A to o. 
Persiatent toxicity'of 
vario •• ill.eetici.e. OD. 
paddy to the tir.t inatar 
oaterpillars of C ••• diRali8 
when applied at three 
graded eoaceBtratio.s •. 

15 A. Lowesi •• s.e. 15 B. Mi •• le doses 
15 C. Hilhesi ••••• 

1. BRO 
2. Jadr1ll 
,. ladoslIlltan 
4. :i.parathi.n 
5. M. parattlio. 
6. Diehl.rna 
1. Carbopbenothio. 
8. :Diasilll O:D. 
9. n.a 

10. Fell ttli •• 
11. Malathion 
12. :L.ptop"'. 

25. 

1,. Acep~at. 
14. Qllualpbos 
15., OarBaryl 
16. Feai tro tb io. 
17. Tricblorfo:D. 
18. Thie.etoD. 
19. Pba sp~ .. iclo. 
28. Dillethoate 
21. Moa.cretopbos 
22. Forme thio. 
2'. Pborate 
24. Methyl de.aio. 

c..1irol 
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Table 5 Reduction of the larval population of C.medinalis, ;, (9 
caused by spraying various insecticides, in an 
infested field 

Inse cti cides 

BRC 
Endrln 
Endosulfan 
E.paratbion 
M.paratbion 
Dichlorvos 
Carbopbenothion 
Diazinon 
Elsan 

\ Fenthion 
Malathion 
Leptopbos 

.Acepbate 
Quinalpbos 
Carbaryl 
Fenitrotbion 
Trichlorfon 
Tbiometon 
Pbosphamidon 
Dimethoate 
Monocrotophos 
Formotbion 
Pborate 
Metbyl demeton 
Control 

Concentration 
(Per cent) 

0.20 
0.04 
0:04 
0.04 
0.04 
0.08 
0.04 
0.04 
0.04 
0.075 
0.06 
0.075 

0.075 
0.06 
0.20 
0.04 
0.10 
0.05 
0.04 
0.05 
0.04 
0.06 
0.04 
0.05. 

Mean percentage reduction 
in population 

44.67 (41.93) 
24.8.4 (29.89) 
15.81 (23.33) 
72 • 53 (58. 36 ) 
66.79 (54.81) 
27.54 (31.65) 
67.64 (55.33) 
20.67 (27.04) 
27. 11 ( 31 .87 ) 
64.20 (53.25) 
15.30 (23.03) 
61.07 (51.39) 

45.97 (42.69) 
51.26 (45.73) 
69.03 (56.19) 
62.23 (52.08) 
24.69 (29.79) 
46. 78 ( 4 3. 18) 
59.04 (50.21) 
64.25 (53.28) 
49.17 (44.53) 
52.44 (46.40) 
57.18 (49.18) 
52 • 1.8 (46. 2 5 ) 
10.94 (19.31) 

Figures in parenthesis are angular transformations of percentages. 

Souree 
Total 
Treatment 
Error 

Analysis of Variance Table 

SS 
12076.49 
10966.89 

1106.81 

DF 

74 
24 
50 

MS 

456.95 
22.19 

F 

20.59** 

**Significant at 1 per qent level. C.D. at 5 per cent level = (7.69) 



; 50 

tUiDalp~o8 (51.26). The cblori.ated hydrocarBons' ana cycledie.e. 

were illetteetive in controlla! tbe pest in tield. Carltaryl was 

ayateaie iasecticide. reduced tbe population signiticantly. 

Mo_ocrotopbc8 (49.17), tbio_tOll (46.78), aeepilate (45.97) ana 

BRO (44.67) also may be considered moderately effective •. 

Dieblor~., elsan, Inarin, trichlorfon, diasinon, endos.lt .. 

and malathion were inetteetive. 

Experiaept 5 

The extent ot aama!e caused BY £ .• Idi.ali. in fields treated 

With differeat inslcticides at biweekly iptervals 
4 

IXpert.ental details 

Treataenta The insectiCides used and 

their doaes were the SaJBe aa 

i_ Experiment 4 

Preparation ot dilations of 

iaaectici.es 

: R .. d •• iaed Block DeSign 

Plot sizi 

No. ,of replications , 
Coatrel I Treat..ent with water alone 



Period of experiment 

First season 

Temperature during the period 

Relative humidity 

Tot al rainfall 

Second season 

Temperature during the period 

Relative humidity 

5t 

4-6-1971 to 20-8-1971 

maximum from 27.9 to 29.09°C 

Av.29.18°C 

minimum from 21.6 to 23.9°C 

Av.22.74°C 

maximum from 87.3 to 96.0 

per cent 

Av.90.74 per cent 

minimum from 69.7 to 81.62 

per cent 

Av.74.73 per cent 

770.0 mm 

12-12-1971 to 20-2-1972 

maximum from 22.9°C to 34.7 

Av. 30. 93°C 

minimum from 19.6°0 to23.48C 

maximum from 80.9 to 94.1 

per cent 

Av.90.10 per cent 

minimum from 54.7 to 76.7 

per cent 



52 

Av.62.84 per cent 

Rainfall Nil 

Third season 19-2-1972 to 29-4-1972 

Temperature during the period: maximum from 32.0 to 32.3°0 

AV.31.91°0 

Relative bumidity 

Tot al rainfall 

Procedure 

Resul ts: 

minimum from 20.8 to 25.5°0 

Av.23.01°0 

maximum from 85.1 to 91.3 per cent 

Av.87.61 per cent 

minimum from 55.3 to 63.9 per cent 

Av.61.37 per cent 

38.4 IDDl 

: As given under methods (Page 24) 

The results of tbe experiments conducted in three seasons 

are presented in Tables 6 and Appendices IV, V and VI. A 

biotogramic representation of the same is given in Figs. 14A, 

Band O. In the first season the damage in treatments did not 

differ from control significantly. In the second season leaf 

damage was significantly lower in plots treated with ethyl 

parathion, methyl parathion and carbaryl when compared Witb 



Table 6, Mean indice s of leaf damage caused by C.medinalis in plots 
treated with inseetieides at biweekly intervals 

1nse cticide s Conc.% First seasOn Second season Third season 

BHC 

Endrin 
Endosulfan 
E.parathion 
M.parathion 
Diohlorvos 
Carbophenothion 
Diazinon 
Elsan 
Fenthion 
Malathion 
Leptophos 
Acephate 

. Quinalphos 
Carbaryl 
Fenitrothion 
Trichlorfon 
Thiometon 
Phosphamidon 
Dimethoate 
Monocrotophos 
Formothion 
Ph orate 
Me thyl dem,e ton 
Control 

0.20 
0.04 
0.04 

0.04 
0.04 
0.08 
0.04 
0.04 
0.04 
0.075 
0.06 < 

0.075 
0.075 
0.06 
0.20 
0.04 
0.10 
0.05 
0.04 
0.05 
0.04 
0.06 
0.04 
0.05 

0.153 
0.132 
0.120 
0.175 
0.146 
0.142 I 

0.172 
0.199 
0.125 
0.167 

. 0.172 
0.116 
0.171 
0.140 
0.131 
0.151 
0.113 
0.118 
0.182 
0.115 
0.146 
0.178 
0.105 
0.125 
0.245 

1.482 

1.384 
1.515 
0.081 
0.263 
1.423 
1.193 
1.409 
1.438 
1.806 
1.335 
0.849 
1.021 
0.619 
0.273 
1.047 
1.875 
1.887 
1.022 
0.885 
0.925 
1.749 
0.896, 
0.903 
1.400 

C.D. Not significant 0.959 
Analysis of .yariance Table 

Source . SS DF MS ---
Second season Total 35.26 74.00 

Treatment 17.43 24.00 0.73 
Block 1.53 ~2.00 0.77 
Error 16.30 It ~J3.00 0.34 

Third season Total 66.91 74.00 
Treatment 53.41 24.00 2.23 
Block 8 • 09 . 2. 00 4.05 
Error 5.41 48.00' 0~11 

**Significant at 5 per cent level 

F 

2.14** 
2.26 

19.91** 
36.16 

1.960 
t.165 
1.070 
0.336 
1.089 

2.231 
1.797 
1.440 

1.338 
1.564 
1.768 
0.713 

0.255 
0.700 
0.743 
0.962 
1.681 
1.985 
1.482 
0.577 
1.396 
2.177 
1.836 
1.534 
1.502 

0.736 



control. The indices of damage in these treatments were 0.081, 

0.263 and 0.273 respe, cti vely. ':ebe compara ti ve efficacy of 0 th er 

treatments (which were more effective than control) was in the 

following descending order: quinalphos (0.619 damage index), 

leptophos (0.849), dimethoate (0.885), phorate (0.896), methyl 

demeton (0.903), monocrotophos (0 •. 925), acephate (1.021), 

phosphamidon (1.022), fenitrothion (1.047), carbophenothion 

(1.193), malathion (1.335). During the third season the damage 

in plots treated with acephate (0.255), ,ethyl parathion (0.336), 

dimethoate (0.577), qainalphos (0.700), leptophos (0.713) and 
\ 

carbaryl (0.743) was significantly lower than that in control 

there being no significant difference among themselves. The other 

treatments in which the damage remained lower than that of control 

we re feni tro th ion (0.962), end 0 sulfan (1.070), me thyl para thion 

(1.089), endrin (1.165), elsan (1.338), monocrotophos (1.396), 

diazinon (1.440) and phosphamidon (1.482). 

Experiment 6 

Persistent toxicity of insecticides applied on paddy, to the 

first instar caterpillars of C.medinalis, under field conditions 

Experimen tal de tails 



Inseoticides used : Same as in Experiment 3 

Control Plots sprayed with water alone 

Preparation of inseoticide 

dilution As in Experiment 3 

Design of the field 

experime.nt Randomised Block Design 

Test insect used for First ins tar caterpillars of 

assessing residual toxicity Q.medinalis 

in laboratory 

No. of larvae used in each 

replication 10 

No. of replication for each 

treatment 3 

Period of experiment 26-8-1971 to 16-9-1971 

Temperature during the period 
• 

maximum 29.4 ~o 31.4°C 

minimum 23.2 to 24.4°C 

Av.23.8°C 

Relative humidity during the 'maximum 84.1 to 91.9 per cent 

period Av.88.00 per cent 

minimum 66.00 to 76.4 per cent 

Av.69.60 per cent 



Rainfall : NJI 

Pro ced ure As d~scribed under methods 

(Page 25) 

Resul ts: 

The data relating to the persistent toxicity of insecticides 

calculated for each dose are presented in Tables 7 to 9. A 

biotogramic representation of the PT indices is presented in 

Figs. 15A, Band C. It may be seen that persistent toxicity of 

the Various insecticides a?:,lied at the lowest doses was in the 

folloVling descending ord€r: monocrotophos (783.09 PT index), 

quinalphos (760.4), phosphamidon_ (709.64), leptophos (706.94), 

me thyl deme ton (703.23), carbaryl (671 .04), forma th ion (632.24), 

ethyl parathion (621.00), carbophenothion (577.62), phorate 

(493.28\ methyl parathion (499.48~ fenitrothion (481.23~ 

dimethoate (452.10), acephate (385 •. 20), elsan (355.05), ma12thion 

(343.92), endrin (323.35), thiometon (321.60)!) endosulfan 

(293.10), trichlorpJfon (2S7.05~ diazinon (258.75\ fenthion 

(25:=j.32), BRC (13"'.64·), dtchiorvos (105.92). At the miccle (~oses 

tbe perSistent toxici ty Vias in the following descending order: 

carbaryl (14Tl.<4), monocrotophos (1408.96), ethyl parathion 

(993.33), quinalphos (977.06), ieptophos (940.52 ), formbthion (830.17) . , 



/ 

Table 7 Persistent toxici ty of various insecticides sprayed 
(Higbest doses) 

Intervals after 
hsecticides 

Conc.% __________________________________________ __ 

0.25 0.50 1 2 3 " 4 5 6 7 8 

BRC 0.30 100 100 100 79.0 50.0 20.0 

Endrin 0.06 100 100 100, 100 80.0 63.3 88.8 76.7 36.6 7.4-
Endosulfan 0.06 100 100 100 80.6 80.0 70.0-45.1 34.5 16.7 

I 

:i.parathion 0.06 100 100 100 100 100 100 100 100 86.6 68.7 
!vI. paratb-ion 0.06 100 100 100 100 100 100 81.3 39. 7 2 3. 6 20. 2 
Dlcblorvos 0.-10 100 81.3 82.0 27.5 26.6 13.3 26.0 7.7 
Oarbopbenothion 0~06 100 100 100 100 100 100 100 65.2 63.3 54.7 
Diazinon 0.06 100 100 100 89.3 63.3 70.0 88.8 26.8 26.6 
!lsan 0.06 100 100 100 100 100 100 100 53.7 50.0 34.3 

~ : 
Fentbion 0.10 100 100 100 100 100 100 100 46.0 56.6 27.5 
Malathion 0.10 100 100 100 85.3 80.0 63.3 78.7 72.7 60.0 48.0 
Leptopbos 0.10 100 100 100 100 100 100 100 84.3 90.0 68.8 
Acepbate 0.,10 100 100 100 100 100 66.7 55.5 53.7 50.0 59.9 
~uinalpbos 0.10 100 100 100 100 100 100 100 100 93.3 75.6 
Carbaryl 0.30 100 100 100 100 100 100 100 100 100 100 
Fenitrothion 0.{)6 100 100 100 100 100 100 90.3 44.1 40.6 48.1 , 

Tricblorfon 0.20 100 100 100 100 86.6 66.6 77.7 26.7 13.3 
Tblometon 0;.\10 100 100 ·89.2 72.1 63.3 46.6 36.0 
Pb 0 spb am.i don 0.06 100 100 100 100 100 100 85.0 80.4 73.3 48.1-
D1metboate 0.10 100 100 100 100 83.:3 70.0 14.8 14.8 19.2 
Monocrotophos 0.06 100 100 100 100· 100 100 100 100 100 100 

I 

Formothion 0.10 100 100 100 100 100 100 100 65.2 70.0 68.8 
·Pb~rate 0.06 100 100 100 100 80.0 70.0 44.4 57.5 50.0 17.2 
Metnyl dematon 0.10 100 100 100 100 100 80.0 62.9 44.8 60.0 51.4 

• 
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en paddy, to tbe first ins tar .1a1!"Yae of .Q.medinalis, under field eondi tiona 

spray ing (in days) 

9 10 11 12 1 3 14 1 5 16 17 t 8 19 20 P T PT 

82.0 37.0 27.5 3.4 

71.3 18.5 30.9 10.3 

46.4 55.5 24.0 
14.3 
12.3 10.0 
46. 4 33. 3 36;1 41. 2· 24.0 36. 6 46. 6 17. 2 
53.5 51~7 62.8 34.3 34.3 
85.5 81.3 65.2 54.6 72.1 26.6 ~ 
100 100 100 100 95.0 86.0 62.0 38.3 22.3 10.7 9.5 
21.4 

• 
4 74.83 299.32 

8 68.38 547.64 
7 69.65 ·487.55 

12 78.94 947.28 
8 75.58 604.64 
6 45.55 273.30 

12 72.43 888.16 
7 73.86 517.02 

11 74.14 815.54 
'>-'1. 76.76 690.84 

10 67.52 675~20 

16 71.36 1141.76 
13 68.16 886.08 
14 84.63 1184.82 
19 82.09 1559.80 

9 76.76 690.84 
7 74.54 521.78 
5 72.45 362.25 

35.7 44.4 10.3 11 75.16 826.76 
7 66.90 468.30 

100 100 90.0 90.0 72.3 79.3 75.6 73." 59.0 58.5 34.5 15.5 20 84.00 1680.00 
28.5 40.7 17.1 10.3 12 71.47 857.64 

71.3 33.3 30.9 20.6 10.3 

• 

8 71.91 575.28 
13 64.36 836.68 



. 
Table 8 Persistent loxielT,y of various insecticides sprayed 

(Middle doses)' 

Intervals after 
Insecticides Conc.% 

0.25 0.50 1 2 3 4' 5 6 7 

BRC 0.20 100 100 SeQ3 82.0 53.3 43.3 22.2 

Endrin 0.40 100 100 100 65.2 63.3 53.3 66.6 11.5 30.00 
Endosulfan 0.04 100 100 53.5 48.1 53.3 66.7 29.6 3.8 

" 
E,,:'para tbion 0.04 100 100 100 100 100 96.6 97.0 88.2 76.0 
M.Paratbion 0~04 100 100 100 91.6 83.3 83.3 88.8 49.8 26.7 
Dichlorvos 0.08 100 14.8 21.4 30.9 20.0 10.0 7.4 
Carbopbenotbion 0.04 100 96.2 100 100 96 • 6 96.6 100 42.2 46.6 
Diazinon 0.04 100 100 100 92.6 53.3 36.6' 10.2 15.3 
Elean 0.04 100 100 100 100 . 100 80.0~74.0 61.3 30.0 

Fentbion 0.075 100 100 100 100 73.3 43.3 23.3 11.1 10.0 
Malatbion 0.06 100 100 100 100 63.3 83.3 73.9 30.7 26.6 
Leptopbos 

, 
0.075 100 100 100 100 100 '100 100 88.2 63.3 

Acephate 0.075 100 100 100 100 83.3 73.3 55.5 34.5 40.0 
Quinalphos 0.06 100 100 100 100 100 ~OO 88.7 65.2 36.6 
Carbaryl 0.20 100 100 100 10P 100 100 100 100 100 
Fenltrothion 0.04 100 100 100 100 80.0 86.6 62.9 34.1 23.3 

Trichlorfon 0.10 100 100 82.0 72.1 40.0 56.6 70.2 39.1 
Tbiometon 0.05 100 88.8 78.5 44.6 4'6.6 33.3 11.1 
Pbosphamidon 0.04 100 100 100 100 90.8 37.0 61.3 50.0 20.6 

Dimethoate 0.05 100 100 100 85.8 80.0 63.3 63.3 
Monocrotopbos 0.04 100 100 100 100 100 100 100 100 100 
Forrnothion 0.06 100 100 100 100 100 56.6 66.6 65.2 66.6 

J Phorate 0.04 100 100 100 85.8 76.6 70.0 62.9 
Methyl d eme ton 0.05 100 100 100 82.5 80.0 73.3 51.,7 26.8 66.7 

• , 



, on paddy, to tbe first instar larvae, of ,Q.medinalis, under field condiiions " 

• 

spraying (in days) 

8 9 10 11 12 13 14: 15 16 17 18 P T PT 

5" 69.01 345.05 
7 65.54 458.78 
6 56.87 341.22 , 

68.7 "60.6 62.9 51.5 41.2 3.4 13 76.41 993.33 
10.7 8 73.51 588.08 

5 29.2 146.00 
44.6 46.4 29.6 20.6 11 70.72 777.92 

6 71.00 426.00 
24.2 25.0 3.7 10 66.51 665.10 "" 
~ 7 55.00 385.00 

41.2 21.4 9 67.31 605.79 
48.1 35.7 33.3 68.8 24.0 10.3 3.3 14 67.18 940.52 
30.9 35.7 7.4 10 63.38 633.80 
45~6 46.3 77.7 79.0 30.0 34. 3 1 3. 3· .&.8: 14 69.79 977.06 
100 100 100 100 95.0 87.0 62.0 40~0 27.0' 20.0 10.0 18 82.08 1477.44 
27.5 25.0 14.8 10 62.85 628.50 

6 70.00 420.00 
5 57.55 .287.75 

39.:r'22.3 20.6 " 10 . 61.82 618.20 
.5 80.34 401.7'0 

100 100 100 90.6 90.0 75.8 76.5 46.6 16.6 16 83.06 1408.96 
78.5 57.1 66.6 24.0 11 75.47 830.17 

5 8,5.04 425.20 
78.5 39.2 51.5 41.2 11 68.55 754.05 



Table 9 Persi~tent toxicity of various insecticides sprayed 
(Lowe st dose s) 

Intervals after 
Insecticides eonc.% ___________________ _ 

0.25 0.50 1 2 3 4 5 

me 0.40 100 13.9 57.1 13.7 13.3 10.0 
Endrin 0.02 100 100 82.0 72.1 30.0 50.0 18.6 

Endosulfan 0.02 100 100 46.4 48.1 40.0 50.0 25.9 
E. parathion 0.02 100 100 100 100 43.3 40.0 51 .7 

M.paratbion 0.02 100 100 100 100 73.3 90.0 70.2 

Dicplorvos 0.04 100 14.8 7.1 13.7 13.3 10.0 
Carbopbenotbion 0.02 100 100 100 100 86.6 70.0 44.4 
Diazinon 0.02 100 100 49.9 37.7 30.3 33.3 11.1 

Elsan 0.02 100 100 100 41.2 73.3 56.6 25.9 
Fentbion 0.05 100 100 100 30.(J~ 43.3 13.3 
Malathion 0.03 100 100 42.8 37.8 46.6 30.0 33.3 
Leptophos 0.05 100 100 100 100 100 63.3 66.6 
Acepbate 0.05 100 100 100 85.6 62.0 33.3 21.3 
Quinalphos 0.03 100 100 100 75.5 90.0 76.6 85.0 
Carbaryl 0.10 100 100 100 100 100 80.0 71.3 
Fenitrotbion 0.02 100 100 100 85.8 70.0 43.3 24.9 
Tricblorfon 0.05 100 100 60.6 61.8 43.3 29.6 6.6 
Tbiometon 0.03 100 85.0 78.5 68.7 60.0 43.3' 14.8 
Pbosphamidon 0.02 100 100 100 100 1PO 70.0 59.2 
Dimethoate 0.03 100 100 100 82.0 79.3 65.0 46.6 
Monocrotophos 0.02 100 100 100 1do 100 100 100 
Formothion 0.03 100 100 100 100 100 86.6 70.2 
Pborate 0.02 100 100 100 - 100 80.0 50.0 25.9 
Methyl demeton 0.03 100 100 100 68.7 60.0 43.3 74.0 

" 



bn paddy, to tbe first ins tar larvae of,g.=lle.-d;;.;::i=n=al:::..;i=s" under field concli tions 

sprayin~ (in days) 

6 7 8 9 10 11 12 '1.3 P T PT 

4 34.66 138.64 
5 64.67 323.35 
5 58.62 293.10 

72.L 53.3 41.2 21.4 22.3 10 62.10 621.00 
19.2 6 81.58 489.48 

4 26.48 105.92 
26.8 33.3- 57.8 7.1 9 64.18 577.62 

5 51.75 258.75 .' 
~' 5 71.01 355.05 
, 

4 64.58 258.32 
15.3 16.7 7.4 8 42.99 343.92 
30.7' 40.0 27.5 25.0 3.7 41.2 10.3 7.4 13 54.38 706.94 
11.5 6 64.20 385.20 
88.2 54.9 406.4 30.0 11.2 10.3 13.1 12 63.37 760.40 
66.7 53.3 31.0 17.8 9 74.56 671.04 
24.1 20.0 10.0 10.0 9 '53.47 481.23 

5 57.41 287.05 
5 64.32 321.60 

57..5 56.6 34.3 35.7 18.5 6.9 11 64.51 709.61 
29.6 6 75.35 452.10 
76.7 73.3 85.8 21.4 9 87.01 783.09 
46.0 56.6 30.9 8 79.03 632.24 

~6. 7 36.6 7.4 8 61.66 493.28 
88.7 76.7 51.5 36.0 18.5 13.7 11 63.93 703.23 
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I 

carbophenothion (777.92), methyl demeton (754.05), elsan (665.10). 

8cephate (633.80), fenitrothion (623.50), phosphamidon (618.00~ 

malathion (605.791 methyl parathion (538.03~ endrin (458.73), 

diazinon (426.00~ phorate (425.20~ trichlorfon (420.00\ 

dime th oate (401.70), fen thion (}3 5.50). :mm (345.05), endosulfan 

(341.22), thiometon (287.75), dicblorvos (146.00). At the highest 

doses the persistent tOXicity of the insecticides WaS in the 

following descending order: monocrotophos (1680.00), carbaryl 

(1559.71), quinalphos (1184.82), leptophos (1141.76), ethyl 

parathion (947.28), acephate (336.08), carbophenothion (869.16), 

formothion (857.64~ methyl demeton (836.68~ phosphamidon 

(826.76), elsan (315.54), fenitrotbion (690.A4), fenthion (690J~4), 

malathion (675.20), methyl parathion (604.6~.), phorste (575.23), 

endrin (547.64), tri.cblorfon ~521.73), diazinon (517.02), 

endosulfan (487.55), dimetboate (468.36), tbiometol1 (362.25), 

BHC (293.32), dichlorvos (273.30). It is seen that the rssidLlES 

in samples collected at tbe end of six bours after spraying caused 

complete mortality of caterpillars in all tbe treat'11ents, RIC, 

endrin and endosulfan which are known to have long persisten(19 

had much less persistent toxicity to leaf roller larvae than most 

of the organophosphates which are generally considered as non 

persistent inse cti ci des. Among the organoph 0 spha tes the resi-dual 



toxicity was least for di cbloiT-os, it being considerably reduced 

in 48 hours after spraying and totally lost within a period of 

6 days after .spraying. At the lower doses the r~sidual toxicity 

was significantly reduced wi thin 12 hours after spraying. 

Monocrotophos WaS the most persist~nt organophosphate. The 

residues of the insecticide_ at the three levels caused 100 per 

cen t mortali ty of the larvae even at 10, 10 and 5 days resps cti vely 

after spraying and the toxici ty persisted upto 20, 16 and 9 days 

respectively. Insecticides like dieblorvos, diazinon, ERC, 

tbiometon, endosulfan, trichlorfon, dimethoate, endrin, fentbion 

and phorate also had comparatively low persistent toxici ty. 

Carbaryl had a long perSistence almost comparable to that of 

monocrotophos at the higher doses of 0.3 and 0.2 per cent. In 

~eneral there waS a higber persistence of the insecticides at 

the higher doses. But tbe difference in tbe persistent toxicity' 

. 
between the two higher doses of each insecticide was however not 

si gnifi cant. 



STUDIES ON lliE INSEOT-PLANTULJ.!IGNSHIPS BETWEEN Q.MEDINALIS 
AND RI OE VARIETIES 

'Experimen t 7 

Effect of infestation by caterpillars of O.medinaLis on the -
yield of rioe in relation to the stage of the crop 

Experimental details 

Varieties of rice used Three varieties of rice 

viz. IR8, Annapoorna and 

Ko,chuvithu were used 

No. of replication for each 3 

treatment 

Stage of the orop at which plants A~ weekly intervals from 

were exposed to larvae 50 days after sowing 

IS 

No. of larvae liberated in In sufficiently large numbers 

eaoh replication to ensure complete feeding of 

leaves in 48 hours 

Oontrol : This consisted of plants in 

three pots unexposed to the 

larvae 

Perio'd of experiment 4-3-72 to 14-7-72 



'.86 

Temperature during the period • maximum 29.1 to 32.6°0 • 

I minimum 20.8 to 25.5°0 

Av.23.63°0 

Relati ve humidity during the maximum 83.7 to 93.6 per cent 

period Av.88.12 per cent 

minimum 55.3 to 78.0 per cent 

Av.66.99 per cent 

Total rainfall 627 mm 

Procedure • As descri bed und er me thods • 

(Page 26) 

Results: 

The data on the weight of grains of rice plants exposed 

to infestation by larvae of Q.medinalis at different stages of 

growth are presented in Appendices VII and VIII. Mean' percentage 

of reduction in grain yield as compar~d to control are given 

in Table 10 and represented in Fig.16. It may be seen that the 

infestation at all stages of growth reduced the yield significantly. 

In the Case of IR8 the maximum reduction· of 58.16 per cent in 

grain yield was in plants exposed to the larVae 85 days after 

sowing,. The reduction in yield waS less in plants expose,a to 

infestation earlier io or later than this occasion. From the 



" 

:rlS: . 16. Xeall peroell tase re •• oii on 1Jt 
pa44y Braia yield o*Ver cte. irel , 
eaQsed 'tty C.med1l'1al1a larTae to 
differeni rice Talietle. at 
different stase. of srowth. 

:Pig. 17. Mean inorease 1l!l ,ero •• tase cd 
ehat! In ihe 1iel. -of .i~f.reBt 
rice Tarieiie. infested D1 
,2.m.dil1ali8 larTae, at *verloll. 
i.tarval. atter'sowiaS, ITer 
.a .. peroeBta!e of obatt 1. 
ul!l1l!lfesi.d co. vol plaD. t •• 

:PiS. 18. !be mean percentase re •• ciian 
1. sraiD yield sf differe.t 
Tarietie. of rice (oa.pare. to 
tbe yield in cORvol) oa.sed 'b1 
J~.ftter8Jlt leTela of larval 
pePlillati8'D. of C •• ea1.alia at 
pre Moiug siale oft"'e erop. 

1. IRe 10. A_epeoraa (cui t ure. 2.s) 
2. KaruDa 11. Oayer, ,. I1l20 12. X.*oori 
4. Pankaj' 13. Aclt!7 
5. H4 14. '016 
6. Robui 15. JaB_eita 
7. Aswathi 16. Pt., 
8. !'ri Y8Jl.l 17. '01" 
9. Jay. 18. IooltatT11ib. 



.J 
o 
lit 
t­
Z 

3 

~ 10 
UI - ., 
)-

Z 

< 10 
ot 
IIJ 

glO 
o 
\!I 
! iO 

Z O~L-~~~-L-L~ 
o 
teo 
:::I 
g 
!l' .co 
at ... 
Z 
!j ao 
IJ! 
III 
IL 

50 64 78 9a i06 f2.0 

PERIOD A1"r£R SOWING (DAVS) 

FIG:f& 

KO('HU vrrHU 

1\ CU1."TURE. 26 

., 
O~~~~-L~~~~ 

SO 64 'IS 92 .06 .'10 

PERIOD AFTER SOWING (DAve) 

FIG: 17 

... 
o .. ... 
:z 
o 
u 
o 
t-
o 
II 
III 
! 
~ 

8 

I 

, 8 

'2 
1 

Flc:18 

• 
IT 

«6 

fa 



, 

. Table 10 Mean per cent reductiDnin the goo~ grain yield of 3 
varieties of rice expesedto C.medinalis infestation at 
various intervals. after sawing over the yield of uninfested 
plants , 

Inte~vals after Varieties of rice 
sowing (in days) 

IR8 Annapoorna Kochuvi thu 

50 23.45 (28.96) 35.65 (35.48) 60.10 (50.83 ) 

57 23.13 (28.75) 48.5~ (44.18) 62.08 (51.99) 

64 45.64 (42.50) 43.21 (41.10) 45.17 (42.23) 

71 50.00 (45.00) 44.42 (41.79) 30.03 (33.23) 

78 52.72 (46.56) 26.51 (30.99) 4.75 (12.37) 
~·i 

85 58.16 (49.90) 8.50 (16.95) 3.40 (10.60) 

92 48.98 (44.52) 4.44 (12.15) 3.37 (10.38 ) 

99 31. 56 (34.18) 

106 36.06 (36.91) 

113 4.30 (11.96) 

120 2.73 ( 9.48) 

CD ( 7.76) (10.72) ( 9.16) 

Figures in parenthesis are angular transformati ons of percentage s 

Anal~sis of Variance ~ble 
Source SS DF MS F' 

IR8 Total 63553.12 32 
Treatment 5890.64 10 589.06 2>3.02 
Error 462.48 22 21.02 

Annapoorna Total 3406.52 20 
Treatment 2881.61 6 480.27 12.81 Error 524.91 14 31.49 

Kochuvi thu Total 9300.45 20 
Treatment 8917.66 6 1486.26 54.36 Error 382.79 14 27.34 



85t'h day occasion to the 130th day occasion, the percentage 

reduction decreased from 58.16 to 2.73. In general the reduction 

was substantial in plants exposed to infestation at various 

intervals from 50th to 106th day, while the yield reduction in 

plants exposed to the larvae on 113th and 120th days after 

sowing were negligible. 

The maximum reduction in yield of Annapoorna waS noted 

in plants expos,ed to the larvae on the 57th day after sowing 

(48.59 per cent) while the yield reduction was less when the 

plants were subjected to the attack earlier than and later to 

this occasion. The ~er ~eBt reduction waS 35.65 per cent only 

at 50th day and it declined to 4.4 per cent,at the 92nd day 

occasion. The yield reduction WaS substantially high in plants 

exposed upto 78 d ays aft~r sowing (range 26.51 to 48.59 per cent) ~ 

the reduction was negligible in plants subjected to infestation 

on 85th and 92nd days after sowing. 

In the case of 'Kochuvithu' also the maximum reduction in 

yield was observed in plants exposed on 57th day after sowing 

(62.08 per cent). At the 50th day infestation the reduction was 

60.01 per cenx while infestation at various intervals after 57th 

day showed a progressive decrease in the yield the percentage 



being 45.17, 30.03, 4.75, 3.40 .and 3.37 in plants exposed on 

64th, 71st, 78th, 85th and 92nd days respectively after sowing. 

It is also seen that the infestation from 78th day after sowing 

did not oause any substantial decrease in yield. 

Date on the chaff yield of the plants exposed to the 

larval infestation at different stages of growth are given in 

Appendix VIII. Table 11 gives the inorease in percentage of 

chaff yield over those of corresponding controls. Fig.17 

represen:ts the Same. It may be observed that the infestation 

I 

resulted in an increase in chaff peroentage. In IR8, the maximum 

inorease in chaff petpent was in plants subjected to infestation 

85 days after sowing. There was a progressive reduction in 

chaff per?entage on either side of this peak point ie. towards 

the earlier and later periods. From the peak percentage 
I 

difference of 48.04 on 85th day it dwindled to 9.87 per cent 

on the 50th day occasion and on the other side it decreased to 

0.92 per oent on 120th day. The increase in percentage of chaff 

produced waS high in exposures of infestation from 64th day to 

106th day. • 

In the case of Annapoorna the highest quantity of chaff 

(46.28 per cent higher than in the control) WaS found in plants 



Table 11 Mean increase in percentage of cbaff in tbe yield of 
different varieties ,ot rice infested by C.medinalis at 
various intervals after sowing, over the mean per cent 
of cbaff in uninfested centrol plants 

In tervals after 
sowing (in days) 

IR8 

~arieties of 

Annapoorna 

rice 

T: 0 c b u vi t b u 

50 

57 

64 

71 

78 

85 

92 

99 

106 

113 

120 

9.37 

9.68 

23.94 

29.43 

41.19 

48.04 

35.97 

19.52 

23.27 

2.48 

0.92 

(1'3.31) 

(18.12) 

(32.54 ) 

(32.85) 

(39.93) 

(4-3.37) 

(36.85) 

(26.22) 

(28.74) 

( 9.01) 

( 5.21) 

--------------.~---. 

. CD at 5 per cent level ( 6.84) 

26.07 (30.66) 67.79 (55.42) 

36.28 (42.87) 73.27 (62.22) 

38.07 (38.10) 40.49 (39.52) 

45.55 (42.45) 21.01 (27.32) 

14.66 (22.50) 2.94 ( 9.86) 

6.01 (14.18) 2.09 ( '3.31) 

2.69 ( 9.40) 2.23 ( ~'.. 56) 

(13.50 ) (10.62) 

Figures in parenthesis are angular transformations of,?ercentages 

Analysis of Variance Table 

Source SS DF J:vlS F 

IR8 Total 4960.66 32 
Treatment 4601.24 10 460.12 
Error 359.42 22 16.39 2S.16 

Annapoorna Total 4650.40 .20 
Treatment 3816.89 6 636. 15 
Error 833.51 14 59.53 10.69 

Kocb uvi tbu Total 15552.52 20 
Treatment 15038.39 6 2507.68 
Error 514. 13 14 36.72 68.27 



·, ... 

subjected to infestation 57ttsys after sowing • . , / 

production was less due to tile infestation on 50tb day occasion 

. 
(26 per cent) and at interval's later to tbe 5Jtb day occasion. 

From the 64tb day there was 'a pregressive decrease in chaff 

production, the increase over control declining to 2.69 per cent 

on the 91st day ocoasion. 

In the rice variety Kochuvithu a very high increase in 

the quantity of chaff was in evidence due to infestation. It 

was so in the earlier stage of orop than in the later stages. 

The peak in cbaff production was 78.27 per cent more tban in 

control and it was caused by the in.i'estation on 57tb day after 

sowing. The increase in chaff was less on the 50th day 

infestation (67.79 per oent) and on the occasions following 

57th day ie. 64th, 71st,78th, 85th and 92nd days; the chaff 

production at.these occasions were in correspondingly decreasing 

magnitudes ie. 40.49, 21.01, 2.94, 2.09 and 2.23 per cent 

respe.cti vely. 

Experiment 8 

Effect of different levels of infestation by the larvae of 

C.medinalis on the yield of different +ice varieties 
, 

Varieties of rice used Eighteen varieties listed 



No. of plants in each 

replication 

No, of replication for each 

treatment 

Stage'of crop infested 

wi th larvae 

.stage of C.medinalis larvae 

liberated 

Levels df infestation 

Control 

Period of experiment 

Temperature during the period 

Relative humidity during the 

period 

72 

: 3. 

• • 
I 

• • 

3 

One week prior to booting 

stage 

First instar wi thin 24 hours -

after hatching 

i) 1 larva per leaf 

ii) 2 larvae per leaf 

iii) 3 larvae per leaf 

iv) 4 larvae per leaf 

Plants in pots without larval 

infestation 

20-8-1972 to 4-2-1973 

maximum 28.9 to 31.3°C 

minimum 22.70 to 23.2°0 

maximum 88.4 to 96.7 per cent 

Av.90.60 per cent 



Total rainfall during 'the 

period 

Procedllre 

Results: 

" . minimum 52.1 to 82.3 per cent 

'Av.68.79 per cent 

826.1 mm 

As described pnder methods 

(Page 27) 

The data on the yield of grain'in the different rice 

varieties are presented in Appendix IX. The mean per cent 

reduction in good grain yield(compared to the corresponding 

controls) caused by different levels of larval population and 

their means/are given in Table 12 and Fig. 18. It may be seen 

that in all the varieties tbe reduction in yield due to the 

infestation waS directly proportional to the dose of larvae. 

73 

There were variations in the extent, of yield reduction due to 

infestation in the different varieties of rice as may be seen in 

the mean reduction values. While among some varieties these 

d~fferences were Significant, among otbers they were not. In 

general, it may be observed that tbe mean yield was least affected 

in the varieties H4, TKM6 and IR20 (14.01, 17.S4 and 18.00 ~er 

cent respectively). The varieties Kocbuvitbu, IRS, Rohini, 

.1 



to 

"!1(~ 

Table 12 Mean per cent red.uoil~.J1 in good grain yield of differen trice 
varie ties exposed·to·4pepulati on levels of Q.ms dinal is larvae 
oni; week prior booting .• tags of the crop 

Rice 
Population levels 

, 
varieties 

L1 L2 L3 L4 Mean 

IR8 59.81(50.64) 47.24(43.44) 37.00(37.46) 27.02(31.32) 42.52(40.71) 

Karuna 46.15(43.01) 34.68(36.08) 21.93(27.92) 11.60(19.91) 27.66(31.73) 

IR20 34.16(35.77) 21.20(27.41) 20.26(26.75) 3.31(10.46) 18.00(25.10) 

Pankaj 52.28(46.31) 30 • 79 ( 33. 70) 23.61)29.02) 6 • 18 ( 1 4 • 38 ) 26.29(30.85) 

H4 36.00(36.87) 15.27(23.01) 9.92(18.35) 3.07( 9.98) 14.01 (22.05) 

Robini 58.01(49.67) 52.49(46.43) 35.75(36.82) 18.44(24.43) 40.61(39.59) 

Aswathi 47.78(43.13) 37 .60 (37.82) 34.91(36.22) 14.69(22.54) 33.03 ( 35 .08 ) 

Triv'eni 61.46(51.62) 47 • 91 (43.80) 37.93(38.02) 15. 90 (23.51) 40.02(39.24) 
'I 

Jaya 46.01(42.79) 37.33(37.66) 27.44(31.59) 17.36(24.62) 31 • 45 ( 34 • 17 ) 
I 

Annapoorna 46 .46 ( 42.98) 42.02(40.49) 27.31(31.50) 16.19(23.88) 32 .42 ( 34 . 7 1 ) 

Oavery 64.75(47.72) 40.64(39.61) 19.44(26.16) 5.49(13.53) 27.20(31.75) 

Mashoori 55.16(47.96) 42.90(40.92) 32 .01 ( 34. 50 ) 13.98(21.95) 35. 10 ( 36 • 33) 

Adt27 45.72(42.56) 35. 32 ( 36.46 ) 19.57(26.26) 8.26(16.70) 25.89(30.49) 

TKM6 45.36(42.34) 27.90(31.87) 12.83(21.08) 0.81( 4.64) 17.84(24.98) 

Jagannath 49.68 (44.8·3) 35.15(36.36) 29.07 (32 .63) 13.65(21.68) 31.06(33.87) 

Ptb9 50.39(45.23) 42.01(40.47) 32.8'1.(34.98) 14.44(22.33) 34.01(35.75) 

TKM1 56.77(48.90) 49.60(44.89) 27.22 (31.45) 18.99(25.83) 37 • 51 ( 37 .77 ) 

Kochuvithu 75.41(60.24) 65.86(54.25) 51.22(45.70) 33.15(35.17) 56.73(48.84) 

Figures in parenthesis are angular transformations of percentages. 

Anallsis of Variance Table 

Source SS DF MS F L1 =:= Four larvae per leaf 
Total 37108.73 215 L2 = Tbree larvae per leaf 

L3 = Two larvae per leaf Treatmen t 26558.79 71 374.07 5.11 L4 = One larvae per leaf ErroI! 10549.44 144 73.26 
CD for comparing varietie's at 5% level(6.85) 
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Triveni, TKM1, Masboori eel {P!1\9 suffered very high yield 

loss due to the c~terpillar i.festation and the mean per cent 

reduotion varied from-56.77 to 34.01. The other varieties 

opcupied intermediat~· positions with reference to yield reduction. 

Aif27 , Pankaj, Cavery, Karuna, Jagannatb, Jaya, Annapoorna and 

Aswa~hi may thus be grouped as moderately .toler9nt to the 

infestation the per cent reduction being 25.89, 26.29, 27.20, 

27.66, 31.06, 31.45, 32.42 and 33.03 respectively. 
, 

Experiment 9 

OViposition response of moths of Q.medinalis in relation t~ 

different,varieties of rice 
• 

Rice varieties used Same as in Experiment 2 

Stages of plants exposed for One month old plants and 

egg laying plants at boot leaf stage 

were used 

No. of leaves kept for 

oviposition in each replication 12 

No. of replications for each 

• 
varia ty and stage . ' 3 

Period of exposure to moths 

for egg laying 2 days 



, 

Period of expert.eat 

feaperatare daring tbe period 

Relative b •• idity daring tbe 

pariod 

I 

: 

s 

Ca) 

Cb) 

Ca) 

Cb) 

C.) 

Cb) 

76 

On o.e month old plants: 

18-2-1973 to 22-2-1973 

On plots at bootleat stage: 

4-3-1973 to 8-4-1973 

llaxi ••• : 31.5 to 33.2°0 

Av.32.4000 

mtat_ .. , 22.3 to 24.4·0 

JT.23.20·0 

-axilI •• : 31.5 to 32.9°e 

JT. 30.44 °0 

_blaB: 22. 34 to 24.4°0 

A"f.23.9·0 

maximo 88 te 91 per cent 

A"f.89 per cent 

minia.. 59 to 69 per cent 

A"f.63.4 per caBt 

aaximu. 83 to 89 per cant 

A"f.87 per cent 

ainia .. 61 to 70 per cent 

A..,.66 per cent 



I 

:. "17 

.aia~811 (luriD! ta. period liil 

Prec.aare As described under metheds 

(Page 28) 

Resal t8: 

Tae results are presented ia Table 13 and Fig.19. It aay 

be lIeen that tbere was consideraile Tariationll in the n.llmber of 

eggs laid by Q.aedinalis metas en di~~ereRt rice varieties. Tie 

aean Bamber Tariea frem 14.33 to 30.66 in tae ease o~ one montb 

old plants aad from. 8.00 to 21.00 in tne case o~ plants at tae 

Deot leaf stage. !be relative prefere.ce for tne di~ferent 
! 

Tarietil. for egg laying remainld aore or less same at both tae 

occallioDs. At the one montb old stasi mi.iaum BWBber of eggs 
/ 

were fOllnd Oil. KochaTitb. the meaD D.-ber being 14.3' per 'plant. 

It was followea in the ascending order by TIM6, !KN1, Adt27, 

Pth9, Pankaj, TriTeni, H4, CaTery, 1120 Aawatai there beiDI 

no sig.ifioaat .if~.r8Dc. ameng tbeaselTe.. The aeaR ••••• r of 

el180n tb'ese Tarieties were 14.'6, 15.66, 16.33, 17.66, 18.'3, 

18.66, 19.00, 19.66, 19.66 and 20 respeciiTely. Karllna, Jagaanata, 

janapeona, Robi .. i, Mashoori, Jay. and IRS were preferrecl ~or 



• 

1'ig. 19 A. M .... RaDer .f eggs laid .,. 
O ••• dinali. moth .... 
i.e-aonth-old paddy plaata 
of differeat vari.ti ••• 

B. MeaR nllaier of IgS8 laic) .y 
O.aedi.alia moths on 

• differe.t riee varietil. at 
,boot leaf siage of tbe crop. 

1'11. 20 Mea area of tbe leaf' of (jiffereJlt 
rice varietie. Boraped by 4th 
i.star caterpillar. of O •••• iIlali 8 
in 48 bourse -

'ig. 21 Larval plus pupal daratie. of 
O •• edinalis reared •• fitfer8Jl:' 
rice varieties. . 

Fig. 22 MeaD. per clnt mortality ef 
O •• edi.ali. dariJllg larval pl •• 
pupal period. of devel.~e.t. 

1. IRS 10. Auapeo;raa 
2. Karuna 11. Cavlry 
3. IR26 12. Maata.ori 
4. Pakaj 13. Adt27 
5. Ii4 14. !!H' 
6. Rehini 15. JaJ8lUlath 
7. Aawatbi 16. Pta' 
8. !rivID.i 11. !KM1 
9. JaYa 18. Koohavit •• 
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Table 13 Mean number of eggs of Q.medinalis on different rice 
varieties at different stages of the crop 

Rice varieties 

IRS 

Karuna 

IR20 

Pankaj 

H4 

Rohini 

Aswathi 

Triveni 

Jaya 

Annapoorna 

Cavery 

rJfashoori 

Adt27 

TKM6 

Jagannath 

Ptb9 

TKM1 

Kochuvithu 
C.D. at 5 per cent level 

Analysis 
At one month old stage 

Total Treatment Error 
1723.70 1271.00 452.70 

Source 
SS 
DP 53.00 17.00 36.00 
MS 74.76 12.58 

t:: OA 

Mean number of eggs per plant 

A t one month 
old stage 

30.66 

20.33 

19.66 

18.33 

19.00 

26.66 

20.00 

18.66 

28.66 

24.33 

19.66 

2S.33 

16.33 

14.66 

23.66 

17.66 

15.66 

14.33 
5.877 

A t 'boot leaf 
stage 

21.00 

16.00 

15.00 

11.00 

14.00 

20.00 

15.00 

11.00 

1S.00 

21.00 

11.00 

' 21.00 

10.00 

s.oo 
13.00 

10.66 

10.00 

8.00 

8.794 
of Variance Table 

:At boot leaf stage 
Total Treatment Error 
2140.80 1126.80 1014.00 

53.00 17.00 36.00 
66~28 28.17 

'.) 7;1=; 
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oviposition, the mean number of eggs being 20.33, 23.66, 24.33, 

26.66, 28.33, 28.66 and 30.66 respectively. At the boot leaf 

stage also Kochuvithu was least preferred for oviposi~on and 

the order of preference for other varieties waS also the same 

. as for the plants at one mon~h old stage. 

ExperimeI!. t 10 

Effect of varieties of rice on the extent of leaf consumed 

by caterpillars of C.medinalis 

Varieties of rice used Same as in Experiment 2 

No. of larvae exposed on 

each replication 1 

No. o~ replications for wach 

variety 10 

Time allowed for the feeding 48 hours 

Period of the experiment 15-4-73 to 20-4-73 

Temperature under which the 

experiment waS carried out 

Relative humidity under which 

the experiment was carried out 78 ± 4 per cent 

Procedure As described under methods 

(Page 28) 



Results: 

The data on th e leaf area of different rice varie tieS' 

consumed are presented in Table 14 and Fig. 22. It may be 

observed from the results (especially with reference to the 

C.D. values) that the area of leaf surface from which .the 

caterpillar ate the green matter varied signilicantly in the 

different varieties. The area of leaf consumed was least in 

TKM6 (354.5 Sq.mm) and it was closely followed by IR20 (413.8) 

and H4 (446.5), th ere being no signifi Can t difference among 

these three varieties. The extent of leaf area eaten in the 

case of Ptb9, TKM1, Mashoori, Karuna, Rohini, Jagannath and 

IR8 was considerably high, this being 547.6, 554.2, 578.7, 

648.2, 649.4, 685.9 and 748.4 Sq.mm respectively. The varieties 

Annapoorna, Cavery, Pankaj, Triveni, Adt27, Jaya, Kochuvithu and 

Aswathi occupied an intermediate position with reference to the 

~eaf area eaten. 

Expe riment 11 

Effect of varieties of rice on the' larval plus pupal duration 

and mort.ali ty of C.medinalis during development 

Varieties of rice used Same as in Ex~riment 2 



.. 

Table 
;;:'·81 

14 Mean area of the boot leaf of different riee 
varieties eaten by Q.medinalis caterpillars 
in 48 hours 

Rice varieties 

IR8 

Karuna 

IR20 

Pankaj 

H4 

Rohini 

Aswathi 

Triveni 

Jaya 

Annapoorna 

Cavery 

Mashoori 

Adt27 

TKM6 

Jagannath 

Ptb9 

TKM1 

Kochuvithu 

C.D. at 5 per cent level 

Anal;y:sis of 
Source SS 

Total 3575282.5 
Treatment 1832009.4 
Error 1743273.1 

Mean are a of leaf eaten 
(in Sq.mm) 

748.4 

648.2 

413.8 

457.8 

446.5 

649.4 

540.8 

462.0 

487.0 

449.6 

452.7 

578.7 

473.2 , 
354.5 

685.9 

547.6 

554.2 

491.1 

90.9 

Varia~ce Table 

DF MS F 
179 
17 107765.26 10.01 

162 10760.95 



No. of first instar larvae 

used in each replication 10 

No. of replications for 

each variety (treatments) 10 

Period of experiment : 25-4-1973 to 25-6-1973 

Temperature under which the 

experiment was carried out 

Relative humidity under which 

the experiment was carried out "18 .± per cen t 

Proceeure As described under methods 

(Page 29) 

Results: 

Results are presented in Table 15 and in Figs. 21 and 22. 

,The duration of development from hatching to moth emergence 

varied significantly when the insect waS reared on different 

rice varieties. The duration on TKM6 (30.78) was Significantly 

higher than on all other varieties under test. The duration on 

H4, Aat'27 , IR20, Jaya, Pankaj, Cavery, Jagannath, Aswathi, 

Annapoorna, Kochuvithu and TKM1 ranged from 28.89 to 27.59 
rY\J\'t', 

days, the difference among themselves being statistically 
'" 

Jasignifioant. The duration waS least in Mashoori (26.16 days) 
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Table 15 Duration ~f larval plus pupal development and per 

cent mort,l~ty of Q.medinalis reared on different 
rice varieti,es 

, 

Rice varie tie s Larval and pupal Per cent 
duration (in days} mortality 

IR8 21.45 55.7 

Karuna 27.50 60.8 

IR20 28.53 63.7 

Pankaj 28.41 61.6 

H4 28.89 63.2 

Rohini 21.01 59.6 

Aswathi 28.00 58.1 

-Triveni 21.21 54.4 

Jaya 28.47 58.8 

Annapoorna 21.83' 56.9 

Cavery 28.39 58.8 

Mashoori 26.16 56.3 

Adt21 28.64 6'3.3 

TKM6 30.78 64.4 

Jagannath 28.12 56.9 

Ptb9 27.18 62.1 

TKM1 27.59 52.7 

Kochuvi thu 27.18 56.3 

C.D. at 5 per cent level 1. 39 4.2 

Larval and 
pupal 
duration 

Per cent 
mortality 
during 
development 

, 

Analysis of Variance Table 
Source SS DF MS F 
Total 2451.8 495 
Treatment 250.1 11 14.15 
Error 2201.1 418 4.60 3.21 
Total 71026.1 119 
Treatment 67512.4 17 3911.32 180.5 
Error 3564.3 162 22.00 



and the remaining varieties based on the length of development 

duration were in the following descending order: Robini, Ptb9, 

Triveni, IR8, Karuna the duration being 26.16, 27.07, 27.18, 

27.27, 27.45 and 27.50 days respectively. The difference among 

these was not statistically Significant. 

Data on the mortality of immature stages during the 

larval plus pupal period of C.medinalis showed that in general 

there was high mortality under laboratory conditions. There 

was also in evidence considerable variations in the percentage 

mortality of C.medinalis when reared on different varieties of 

rice. The mortality was highest in TKM6 (64.4 per cent). In 

IR20 and H4 the mortality was 63.7 and 63.1 respectively. 

The per cent mortal~ty in these three varieties differed 

significantly from those of the remaining ones while tbe , 

differences among themselves were not statis,tically Significant. 

The other varieties were ranked in the following descending 

order based on t he per cent mort ali ty rL tbe larvae Adt27 (63.3), 

Ptb9 (62.1), Pankaj (61.6), Karuna (60.8), Rohini (59.6), 

Cavery (58.8) = Jaya (58.8), Aswathi (58.1), Jagannatb (56.9) = 

Annapoorna (56.9), Kocbuvitbu (56.3) = Masboori (56.3), IR8 (55.7), 

Triveni (54.4), TKM1 (52.7). 
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Experiment 12 

-
Effect of different varietieaof rice on the sex ratio and 

size of moths of C.medinalis reared on them 

Varieties of rice used Same as in Ex~riment 2 

No. of moths from each variety 

used for the determination of 

sex ratio and size 60 

Period of experiment 30-5-197 3 to 15-7-1973 

Temperature under which tbe 

insect waS reared out 

Rela ti ve h umidi ty und er vTbi ch 

the insects were reared out 78 ± 4 per cent 

Procedure As described under methods 

(Page 29) 

Results: 

Results are presented in Table 16 and Figs. 23 and 24. 

The size of tbe moths varied to some extent depending on,the 

variety of rice on which they were reare~. The differences were, 

however, not very remarkable and moths reared on a few varieties 

alone showed significant difference in size to others under 

study. The moths reared on: Adt27 were the smallest. The other 



Fig. 24. 

Fig. 25. 

S.x ratio of the aotbs of 
C •••• i •• li. reared out oa 
liff.re. i rice vari.ti. s 

Sis, .f aotas of 0 •• edi.a1is 
rear •••• t .B dif1ere.t rice 
varieti.s 

Me .. 1 •• leT.1ty of t~e· •• i~. 
of C.aedi.,li. rear •• · •• t •• 
diff.r •• t riee vari.tie. 

1. IRS 10. JJmapeoraa 
2. Kar .. a 11. Cav.ry 
l. IUO 12. M •• boori 
4. P811.ka~ 13. Adtl7 
5. H4 14. !Dl6 ,. 1101d.i 15. Jag_ath 
7. Aswatili 16. Pi.9 
8. TriTei 17. TD1 
9. Jaya 18. KOeth.Titi. 

• 
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Table 16 The size and sex raviou of moths of ..Q.medinalis reared ·86 
out on different rice'Tarie tie s 

Rice Body length Wing expanse No. of . Sex 
varieties Male Female' Male Female Male Female ratio 

IRS 9.75 8.82 15.55 15.56 32 28 1.14 
Karuna 8.71 • 8.00 14.79 14.80 39 21 1.86 
IR20 8.05 7.93 14.54 14.62 25 35 0.71 
Pankaj 8.69 7.97 14.75 14.92 35 25 1.40 
H4 7.93 7.51 13.89 14.54 34 26 1. 31 
Rohini 9.32 8.40 15.40 15.49 30 30 1.00 
Aswathi 9.78 8.08 14.81 14.94 32 28 1.14 
Triveni 8.80 8.09 14.96 14.94 25 35 0.71 . 
Jaya 9.63 8.15 15.19 15.23 32 28 1.14 
Annapoorna 9.73 8.89 15.43 15~52 23 37 0.62 
Cavery 9.08 8.71 15.16 15.00 20 40 0.50 
Mashoori 9.78 8.86 15.80 15.86 27 33 0.82 
Adt27 7.69 7.50 12.57 14.29 23 37 0.62 
TKM6 8.03 7.84 14.22 14.57 29 31 0.93 
Jagannath 9.00 8.12 15.14 15.00 21 39 0.54 
Ptb9 3.88 8.11 15.09 15.00 26 34 0.77 
TKM1 9.25 8.31 15.25 15.25 36 24 1.50 
Kochuvithu 9.36 8.71 15.41 15.50 32 28 1.14 

-----
CD 1.85 0.55 0.63 0.61 

Analysis of Variance Table 

Source SS DF MS F -
Body length Total 610.00 515 
of male Treatment 182.90 17 10.759 12.54 Error 427.10 498 0.858 

Body length Total 552.03 558 
of female Treatment 72.60 17 4.270 4.80 Error 479.43 541 0.890 

Maximum wid th Total 761.19 519 
of male Treatment 229.24 17 13.480 12.74 Error 531.95 502 1.060 

Maximum width Total 678.17 558 
of female Treatment 91.17 17 (11.5.360 4.92 Error 587.00 541 . u1.090 

Source 2 DF x 
2 x test for Total 35.27 18 Signifi can t 

sex ratio Oombined data 0.73 1 Not significant 
Heterogenity 34.54 17 Significant 



varieties can be ranked in the ~ollowing ascending order 

based on the size o~ moths reaI.'ed out on them. H4~ TKM6, 

IR20, Pankaj, Karuna, Aswathi, Triveni, Ptb9, Jagannath, 

Cavery, Jaya, TKM1, Rohini, Kochuvithu, Annapoorna, IR8~ 

Mashoori. 

Male: ~emale ratio o~ the moths o~ Q.medinalis reared 

on di~~erent rice varieties varied signi~icantly male being 

preponderant over females in Karuna and ~emales proponderant 

over males in Cavery and Jagannatb. Male to ~emale ratio o~ 

moths reared ~rom these varieties were 1.86. 0.50 and 0.54 

respectively. Based on the male: female ratio the other 

varieties may be ranked in the following descending order: 

, 87 

TKM1 (1.50), Pankaj (1.40), H4 (1.31)" IR8 (1.14) = Jaya (1.14) = 

Kochuvithu (1.14) = Aswathi (1.14), Rohini (1.Q»), TRM6 (0.93), 

Masboori (0.82), Ptb9 (0.77), 'IR20 (0.71) = Triveni (0.71), 

Adt27 (0.62)~=- Annapoorna (0.62). The dif~erences among these 

varieties were, however, not statistically signi~icant. 

Experiment 13 

The longevity o~ moths o~ C.medinalis reared on di~~erent 

rice varieties, their ~ecundity and hatching percentage o~ 

the eggs laid by th em 



Varieties of rice used 

No. of moths used for egg, 

laying in each replication 

No. of replications -for 

each rice variety 

Period of experiment 

Temperature under whtch the 

experimen t \vas carried 0 u t 

Relative humidity under which 

the experiment was carried out 

Procedure 

Results: 

88 

Same as in Experiment 2 

20 

3 

15-7-73 to 31-8-73 

78 ± 4 per cent 

As described under methods 

(Page 30) 

The results are presented in Table 17 and Figs. 25 to 27. 

There was considerable difference in the mean number of eggs laid 

by moths reared out on different rice variet~es; these ranged 

from 35.3 t0144.Q eggs per female. Moths reared out from Adt27 

laid the minimum number of eggs and those from Ptb9 laid the 

maximum. Moths reared out on H4 and IR20 also had low fecundity 

the mean number of eggs being 37 and 39 respectively. The mean 

number of eggs laid by moths reared out on TKM6, Aswathi, Pankaj, 



1'11. 26. M.an ••• It.r of alga laid by 
C •••• 1.alia •• tha rear.d ant 
i. dllter.n t ric. 'Varia tia •• 

Fig. 27. M ... batohia, perc.ntage o~ 
Igg. laid a, C ••• dinalie 
.otha reared Gut OD difflre.t 
rici 'Varieties. 

Fig. 28. MI .. i.dioes of til lea! 
de-age caasi. B.1 £ .••• i.81i. 
caterpillars on di~t.reat 
Tarilti •• of rice Irew.a i. 
field. 

1. IRS 10. .Annapoema 
2. Karll .. a 11. Oav.ry ,. IR20 12. Ma.la,ori 
4. Pukaj 1'. 1dt27 
5. 114 14. !DEi 
6. Robiai 15. Jag aIUla 'Iilil 
7. Aawathi 16. Ptb9 
8. ~iveJli 17. !ICM1 
9. Jaya 18. Kocbu'Vi tlill 
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Table 17 
, 

Longevity and fecundity of £.medinalis moths reared out ,Gi9 
different rice varieties and the hatching percentage of 
eggs laid by them . 

Longevity Mean No. of Per cent 
Rice varieties (DaYs) eggs per of eggs 

female hatched 

IR8 4.30 109.0 92.6 
Karuna 4.35 96.0 95.0 
IR20 3.27 39.0 76.0 
Pankaj 3.35 59.0 87.6 
H4 3.30 37.0 81.0 
Rohini 4.12 98.3 90.3 
Aswathi 3.42 58.0 89.3 
Tri veni 5.20 65.0 89.3 
Jaya 4.02 68.0 85.3 
Annapoorna 3.43 64.0 84.0 
Cavery 4.00 77.3 90.7 
Mashoori 4.56 134.3 93.3 
Adt27 3.27 35.3 75.3 
TKM6 3.25 58.0 80.3 
Jagannath 3.45 64.0 87.6 
Ptb9 5.37 144.0 98.3 
TKM1 3.88 136.0 90.6 
Koch uvi thu 3.63 72.0 95.6 

C.D. at 5 per cent level 
0.08 13.87 5.31 

Anal~sis of Variance Table 
Source SS DF MS F 

, Longevi ty ~otal 616.5 1079 
of moths Treatment 566.2 17 33.31 702.7 Error 50.3 1062 0.05 

Fecundity Total 75468.0 53 
of moths Treatment 72944.1 17 4408.48 62.88 Error 2523.7 36 70.11 

Per cent Total 2488.0 53 
of eggs Treatmen t 2100.0 17 123.53 11.46 batched Error 388.0 36 10.78 



".90 

Jagannath, Annapoorna,' Triveni, Jaya, Kochuvithu and Cavery 

were 58, 58, 59, 64, 64, 65, 6S, 72 and 77.3 respectively. The 

remaining varieties viz. Karuna, Rohini, IRS, Mashoori and TKM1 

'a.id 
yielded moths having high fecundit~ the mean number of eggsAby 

them being 96,98.3,109,134.3 and 136 respectively. 

The data also show that the hatching of the eggs laid by 

moths reared on different varieties of rice ranged from 75.3 to 

98.3 per cent the lowest being in Adt27 and highest in Ptb9. 

I 

The other varieties may be ranked, based on the hatching 

percentage of the eggs, in the following descending order: 

IR20 (76), TKM6'(80.3), H4 (S1.0), Annapoorna (84), Jaya (S5.3)~ 

Pankaj (87.6)-=Jagannath (S7.6)., Triveni (89.3),=Aswathi (S9.3), 

Rohini ' (90.3), TKM1 (90.6), Cavery (90.7), IR8 (92.6), 

Mashoori (93.3), Karuna (95), Kochuvithu (95.6). 

Experiment 14 

Damag e caused by larvae of C.medinalis to different ri ce 

varieties under field conditions 

Varieties of rice used Same as in Experiment 2 

Design of experiment Random Block Design 

No. of replications 3 
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Plot size 3 x 3 m 

Period of experiment 29-10-72 to 26-3-1973 

'Temperature during the period maximum 28.9""to 32.8°0 

minimum 21.8 to 24.4°0 

Av.22.8°0 

Relative humidity during maximum 81.4 to 96.7 per cent 

the period Av.91.4 per cent 

minimum 52.1 to 76.4 per cent 

Av. 65.5 per cent 

Total rainfall during'the 

period 205.3 mm 

Procedure As·described under methods 

. (Page 31) 

Results: 

The data are presented in Table 18 and Fig. 28. In 

field the least leaf damage waS noted in Kochuvithu the index 

-of damage being, 0.0127. The extent of damage in TKM:6, TKM1, 

Ptb9, A4t27 , Pankaj, Triveni, IR20, H4, Cavery, Karuna, 

Annapoorna and Jagannatb showing the indices of 0.0156, 0.0552, 
0-49S5 

0.1118, 0.2203, 0.2649, 0.2772, 0.3996, 0.4535, 0.4883, 0.5717and 
J.. 



Table 18 Mean indices of leaf damage caused'by C.medinalis 
larvae to different rice varieties in field 

Rice varieties Indices of damage 

IR8 1.1363 

Karuna 0.5038 

IR20 0.3996 

Pankaj 0.2649 

H4 0.4535 

Rohini 0.9977 

Aswathi 0.4885 

Triveni 0.2772 

Jaya 0.9955 

Annapoorna 0.5717 

Cavery 0.4883 

Mashoori 0.8910 

Adt27 0.2203 

TKM6 0.0156 

Jagannatb 0.5760 

Ptb9 0.1118 

TKM1 0.0552 
, 

Kocbuvithu 0.0127 

C.D. 0.78 

Analysis of Variance Table 
Source SS DF MS F 

Total 
Treatment 
Block 
Error 

12.6323 
6.1685 
1.3544 
5.1094 

53 
17 0.3629 

2 0.6772 2.41 
34 0.1503 



0.5760 respectively did not differ significantly among 

themselves or from Kochuyithu. IRS suffered maximum damage 

and i~as closely followed by Jaya, Rohini and Mashoori. The 

indices of leaf damage in these varieties did not differ 

significantly among themselves. 
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DISCUSSION 



DISOOSSION 

Results of experiments so far reported on the- relative 

efficacy of various insecticides in controlling rice Ie sf 

roller Q.medinalis are summarised in Table 19. Most of these 

experiments were aimed at evaluating the efficacy of the 

insecticides against Q.medinalis when applied in field in 

regular schedules. Though a wide range of insecticides have 

been used in different parts of India, the results obtained 

~ are highly variable and inconclusive. It appears that a 

prophylactic schedule of insecticide 'treatments will not 

ensure posi ti ve resul ts against Q.medj.nalis. This may be due 

to the characteristic distribution of the pest in patches in 

the field due to the larval habit of remaining protected in 

leaf folds and also due to the destruction of the natural 

enemies by repeated insecticidal application. A need-based 

:and rational use of insecticides which will cause minimum 

disturbance to the ecos~ystem is likely to be more advantageous 

for the long t~rm control of Q.medinalis. Hence detailed 

stUdies on some aspects of the control of this pest were 

und ertaken. 
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! •• le 1'9 ComparatiTe .tfl ... , .f Tarie •• i •• eetioid ••• gaiJlat 

Q •••• i.l1i ••• re,.~t •• fro. Tariou. st.eli •• 

Sl. 
Ne. 

1. 

5. 

liGeatie. 

Pbilippi.es 

!baiwaa 

Madra. 

K.rala 

llaj .. clra lfagar, 
! •• ali ancl 
Ada tburai 

Falljab 

I •••• tici ••• 
tri.e! 

HPJ>, toxa, ..... 
ad paratbi .. 

MO 
Par.tllioD., .DcJri. 
fellewed 'by Bla 

:I.paratbie., DD!, 
.ndriD., aeTu 
dicblo~a, ph.aplaay 
8id .. , di •• th.at., 
IncJ. auf&1l, Bia 

Birla. G&EO, A •• dri. 
aEO, SD 6626G, 
dislllpheto.G, eJldo­
.alf all;, d~asiD. .. (J, 
dipt.r.:xG, 7e.t .. i •• 
G&EO, EHOG, eeTielelG, 
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tllioDEO, ,r •• ' .... 1-
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t .. ie.IO, s» 65,aBC, 
phOST.1BO 

Eadri., aalat .. l •• , 
.illet"oat., ' .... p .. a-
aid .. , EO, 1> ... . 
carbaryl - all a. 
sprays. Malat .. i •• , 
carBaryl ad :nO -
aa dU8t. 

Bff •• tiv. Refereac. 
In.ectioid.s 

TEPP, 
toxap ..... aIld 
paratlli •• 
BRa 
ParatliioD, 
'nclriJl, 
followed by 
BKe 
S.vi., 
paratllion, 
Dm 

M •• ocrGto­
phosG&BO, 
S]) 6'2eG, 
cliasiD.onG, 
cytrol ... G, 
dur.ltu.G&lfO, 
pll08phaai­
dOlliO, felli­
trotbioJlEO 
ad phOST.l 
BO gaTe 80., 
cOJl1irel. :aat 
data were 
.ot conclu.­
SiT' 

All treat­
... t •• xcept 
DD! spray 
gaTe Tery 
hilh red.o­
tioll8 iD. 
p.st p0p!1la­
~i.n 

Oalora, 1 ~5' 
Ili v.ra, 1'56 

On, 1957 
AEah .. , 
1958 

Ano •• , 1970a 

Ohall dbary all' Biadra, 
1'70 

G •• Grannle BO • 1II.1aifiabl. conc •• trat. 



Sl. 
No. 

7. 

8. 

9. 

10. 

11 • 

Location 

Aduthurai, 
Cuttack, Mandya, 
Maru teru, 
Pattambi, .Tenali 

Pattambi 

Tenali 

Aduthurai 

Ooimbatore 

Insecticides 
tried 

Parathion, 
carbaryl, endrin, 
cytrolane, oarbo­
furan, diazinon 

DusrsbanG, ekaluxG, 
parathion and 
carbaryl al terna­
tely 

Phosvel, chloro­
fevinpbos, diacro­
tophos, pbosalone, 
formothion, qUinal­
phos, metbomyl, 
fenitrothion, mala­
thion, durs'ban, 
fenthion, phospba­
midon, propoxur,' 
carbaryl, BRO, 
diazinon, ethyl 
parathion, endrin 

Cytrolane, carbo'­
furan, lindane, 
malathion, fen i­
troth ion, diazinon, 
ethyl parath ion, 
phosphamidon, 
dichrotophos, for­
moth ion, quinalphos, 
endrin. 

do. 

Effective 
Inse cti cides 

Parathion at 
Pattambi and 
Aduthurai. 
Carbofuran 
better than 
cytrolane 
at some 
centres. 
Reverse at 
other places 

Dursban & 
ekalux para­
thion and 
carbaryl 
al t erna t ely 

Phosvel, 
chlorofevin­
phos, metho­
my 1 , dursmn 
& etbyl para­
thion. Dicro­
tophos, pho­
salona, qui­
nalpbos, 
dursban', 
ambi thion and 
fen tbion also 
gave good 
control 

Parath.ion 
alone was 
affective 

All treat­
'manta except' 
dioro,'tophos ,. 
fOrDlotblo11 
andendrin 

/ 
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Reference 

Anon,,1971 

Anon. ,1971 

Anon. ,1971 

Anon. ,1,971 

do. 



Sl. 
No. 

12. 

13. 

14. 

15. 

16. 

Location 

Mandya 

Pattambi 

Rajendra Nagar 

Maharashtra 

Adutburai, 
Faizabad, 
Ludhiana 

Insecticides 
tri_ed 

Oytrolane, carbo­
fu ran, lind ane , 
malatbion, fenitro­
thi on, d iazinon, 
e. parathion, pbos­
pbamidon, dicroto~ 
phos, formothion, 
quinalpbos, endrin 

do. 

do. 

Endrin and carbaryl 

Fenitrotbion+mala­
thion, formotbion, 
BRO, dicrotopbos, 
birlane, cytrolane, 
diazinon, trichlor­
fon, phosphamidon, 
d ursban, quinalpbos, 
endrin, ethyl para­
thion, fenitrothion, 
fenthion, monocroto­
phos, dichlorvos, 
car baryl +BRO, 
carbaryl, pborate, 
endosulfan, phosvel. 

/"-

Eff.ective 
Insecticides 

Lindane, 
phospbamidon, 
dicrotophos 
followed by 
fenitrothion, 
diazinon and 
quinalphos 

Parathion, 
feni trothion, 
dicrotophos 
and quinalphos 

All treatments 
- fenitrotbion 
and pbospha-

.midon were 
sligh tly 
better tban 
others 

Endrin and 
carbaryl 

Phospbarnidon, 
dursban, e. 
paratbion and 
ekulux·w6f€ 
were effec­
tive at all 
centres. 
Since data 
were reported 
differentIy 
no further 
comparison 
was feasi bl e 
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Reference 

Anon.,1971 

do. 

do. 

Dor gee t al., 
1971 

Anon., 1972 



Sl. 
No. 
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18. 
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laoeatioD 

Mara th era 

CoiaDater. 

IDsecticid •• 
tri.d 

·Obleropyripil. , 
feRitretbio., fl.­
thien, MIPO, 
pborate + BRO, 
tallerOD, gale ere.·, 

, ..... i.otbi.:a, o~l.­
relaVi.pbo., earee­
faran, aOlpbatl, 
di •• tioat., para­
tbioR, 1' ••• a1Ia­
thiem, eh1eropy.ri~ 
phos and 1. pl.pll •• 

nt.s!aon, paratlli •• , 
.adriB, ph tSllI.­
m1do., carj)ary1, 
8.doaa1.taa, D1ob1er~ 
... 0 a , f •• lI11,., 
feaitretbiell., 
aelby1paratbie.+ 
DDf, to%apllaBl+BD! 

Diasiao. aad 
a .... idal gr ... l.a, 
paratbio. spray 

E1't'.oti .... 
Il!lll.eticide. 

Galleren, 
t"lron, car­
Do.taran , 
oh1orofe ... iD­
pllos 8Jld 
11,topbl. 
w.re reaark­
aDJ.y efflc­
ti ... e 

Par.tllie. , 
toxaphoe + 
DDT, aetby1-
paratbi •• +DDT 

Di asi. en and 
8e ... idol 
Brmutle., 
parathi •• 
spray 
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R.terenee 

!DOll., 1972 

Balast11tra-
1I0aiaa el 81., 
1973 --

Veaki tar_all 
!! al., 1973 
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~o accomplish effective control of a pest using 

insecticides the, life stages of the pest prevalent in the 

field have to be taken into consideration since the relative 

susceptibili ty of different 'stages of an insect to insecticides 

will vary. The larvae and moths are the two stages of 

C.medinalis vulnerable to insec~cidal pressure in the field. 

Hence an evaluation of the available insecticides against 

these two stages has been made • . 
Relative toxicity of the insecticides to the moths 

based on LC
50 

values haS been studied for the first time. 

The moths have the habit of remaining on the foliage of rice 

crop throughout their eXistence. This habit makes the moths 

vulnerable to controi by the. contact action of the insecticides 

applied. The relative toxicity of insecticides based on LC
50 

values determined by la~oratory evaluations will give. a 

picture of the toxicants' effect on the moths under field 

conditions too. 

The results presented show that the insecticides vary 

considerably in their toxicity to the moths. Ethyl Parathion 

is highly toxic, being 1296.8 times more toxic than BHC (which 

is taken as standard) while methyl parathion, the next best 
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insecticide is 369.77 tiaes more toxic. Other insecticides 

having good contact toxicity to' the moths are diazinon, elsan, 

fenitrothion, carbaryl and acephate. The chlorinated compounds, 

BRC, endrin and endosulfan have very poor tOXicity to the moths. 

The. systemics also are not effective. 

Studies on dosage-mortality relations between the 

different insectici~es and fourth instar larvae of Q.medinalis 

have also been done for the first time. Results of these 

stUdies show a much different pioturefrom what is manifested 

in the case of moths. Among the 24 insecticides tested, a 

dozen are highly toxic to the larvae. As in the case of moths, 

ethyl parathion is the most toxic one. It is closely followed 

by'metbyl parathion, elsan and endosulfan in toxicity. Other 

insecticides which showed significant toxicity to the larvae 

are acepnate, phosphamidon, monocrotopbos, dimethoate, diazinon, 

carbophenothion, quinalphos, fenitrothion and formothion. 

Though systemic ',poisons were ineffective against moth s, 

ph osphamid on, mJ)nocro to ph os, dime th oate, and formothion manifested 

good contact toxicity to the larvae. They were more toxic than 

even the well known contact poisons like BHC, carbaryl, endrin 
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and malathion. But the eyst.iDic insecticid es, ph orate and 

thiometon did'not have any significant contact action. BHO 

waS the least toxic among the insecticides tried. Though 

endosulfan is 20.47 times as toxic as BHO, endrin which is 

structurally related to endosulfan is only 7.55 times toxic. 

In general the effective insecticides were in the organophosphate 

group. 

Since the larvae remain within leaf folds they may not 

receive the insecticides directly on their body when sprayed 

in the field. The insecticide deposits and residues on the 

plants may kill the larvae by c~ntaet, when tbey come out of 

the folds and try to establish on new leaves. The mortality 

may also be caUsee as a result of stomach toxicity. Hence the 

relative toxicity of the insecticides to the larvae shown in 
I 

bioassay studies may not correspond to their relative efficacy 

in field application. This has been revealed in the laboratory 

studies in wbicn caterpillars of Q.medinalis established in 

leaf folds were sprayed under a' precision sprayer (Potter's 

tower). Each insecticide waS evalu~ted at three graded 

concentrations. The relative ranks of the insecticides based 

.on the mortali ty caused by them at the three different 
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concentrations and thos e based on mean mortality (calculated) 

are presented in Table 20. There is a general correspondence 

among the relative ranks of the three concentrations of the 

different toxicants. But the low~st doses of leptopbos, 

quinalpbos and pbospbamidon are in 6tb, 8tb and 5tb positiona 

respectively while in tbe m~ddle doses tbeir positions are 

13tb, 15th and 12th and in the bigbest doses they are in 10tb, 

15tb and 11tb positions respectively. Dimethoate and formothion 

have 13th and 16th rank respectively at lower doses, 2nd and 

6th positions in the middle doses and 5th and 9th positions 

respectively at the higbest doses. The mean mortality values at 

the graded doses of each insecticide presented give an overall 

picture of tbe relative t oxici ty of tbe various insecti ci des. 

Etbyl paratbion, carbaryl, carbopbenotbion and metbyl parathion 

were found to be superior to tbe otber insecticides under 

test in controlling C.medinalis larvae in leaf folds. 

Endosulfan, malathion, diazinon, tricblorfon, endrin, elsan, 

BRC and dicblorvos gave very low mortalities. Other treatments 

were of intemediate toxici ty. Among tbem dimethoatl, 

fenitrotbion, fenthion, thiometon, pbosphamidon, leptopbos, 

phorate, formothion and quinalpbos also may be classed as 

moderately effective in controlling ~.medinalis caterpillars 
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T~ble 20 

Rank 
based on 
mortality 
when 

~ 
or-! 
f..t 

0 '0 

~ ~ 

o Applied 
at lower 18 20 
levels 

Applied 

t03 

Relative efficacy of various insecticides, at different 
levels, to larvae of Q.medinalis established in leaf 
folds 
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in leaf folds. 

A comparison of the contact toxioity of the different 

inseoticides to the larvae of C.medinalis and the mortality 

caused by the same inseotioides to the larvae in leaf folds 

reveals the following (See Fig. 29). Ethyl and methyl parathion 

which have good contact toxioi ty are highly effective in killing 

the larvae in the leaf folds too. On the other hand endosulfan, 

diazinon and elsan possessing high contact toxicity to the 

larvae when directly applied were ineffective in killing them 

within leaf folds. Similarly some insecticides manifesting 

relatively low contaot aotion caUse higher mortality of larvae 

in leaf folds. Examples are carbo~nothion, fenthion, leptaphos, 

carbaryl, fenitrotbion, tbiometon, phosphamidon, phorate and 

methyl dame ton. But monocrotophos whioh is known as a systemic 

poison maintains a higher rank as a' contact poison (7) than as 

a toxioant killing larvae in leaf folds (14). 

Good contact poisons may thus prove ineffective in the 

field evidently because the larvae remaining in leaf folds do 

not reoeive suffioient quantity of the toxioants direotly on 

their body. The inseoticides ranking low as contaot poisons 

manifest higher toxioity to the larvae in folds probably through 
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Pi«. 29. Co.parison of LC50 valaes of 
VarieRs illseoticides te tIRe 
motbs of C •• eaimali ... _ 
per o .. t iortality of 4tb 
iDatar caterpillars in leaf 
folds sprayed with various 
insecticides. 

FiB. 30. Caparisoll of tile .e. per cat 
mort ali t1 of C.meduali·. 
caterpillar. Vbe. .,r.,e. iB 
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the stomach and :fumigant action o:f the toxicants which are 

not mani:fested in the bioassay o:f contact toxicity. The 

penetrati~n of some insecticides into the tissues lying 

immediately beneath the applied sur:face also might eontri bu te 

towards this shi:ft in the relative toxici ty of insecticides 

when applied on the lea:f folds harbouring the larvae. 

A comparison between the toxicity of the di:fferent 

insecticides to the larvae of Q.medinalis in the lea:f :folds 

as evaluated in the laboratory and toxicity of insecticides 

to the larvae on plants in an in:fested :field are pre-sen ted 

t05 

in Fig. 30. It may be observed that there exists a more or 

less strict corre-spond ence be tween the mortali ty or larvae in 

lea:f folds and the reduction of larval population in the field 

caused by the different insecticides. This is as expected. 

Obviously the choice of insecticides :for field control of this 

pest cannot be based on their relative contact toxicity. 

Based on the results o:f the experiments on the toxicity 

of dif:ferent insecticides to the larvae of ~.medinalis under 

laboratory and field conditions the insecticides under test 

can be ranked as follOWS: ethyl parathion) carbaryl, carbophenothion, 

methyl parathion, dimethoate, fenthion, leptophos, phosphamidon~ 



pborate, formotbion~ methyl dime ton, quinalpbos. Even tbe 

maximum reduction in field population (in plots treated wi tb 

parathion) WaS 72.53 per cent only. Tbe earliest report of 

the relative ranking of insecticides based on pre and post 

treatment counts of tbe larvae in field was from Punjab. 

Choudhary and Bindra (1970) found tbat malathion, endrin, 

dimethoate, phospbamidon, BHC and carbaryl as sprays and 

carbaryl, malathion and BHC as d~sts caused significant 

reduction in the larval populption of Q.medinalis in field, 

seven days after spraying. All treatments except malatbion 

and DDT sprays gave more than 90~ reduction in population. 

4.6 

In another report from PUnjab (Anon. 1971) the £i~8~ relative 

efficacy of tbe insecticides tested (tbose insecticides which 

are not included in tbe present investigations are omitted) 

was in tbe following descending order: pbospbamidon~ 

fenitrothion, etbyl paratbion, formotbion, malatbion~ endrin. 

But in tbe present investigations malatbion and endrin are 

notat all effe oti ve against .Q.medinalis caterpill ars. Tbe 

percentage reduction in larval population due to insecticidal 

treatments have also been reported from some centres of All 

India Co-ordinated Rice Improvement Project (Anon., 1972). 



Bu.t tbese resul ts from differen t centres could not be compared 

among themselves since the meth ods adopted for tb e evaluation 

of tbe efficacy of insecticides were different at the various 

centres. 

As mentioned earlier the results of the Prophylactic 

schedule of treatments of insecticides against Q.medinalis are 

highly variable. These variations may partly be attributed to 

the inherent defects in the methods' adopted for the evaluation 

of the effect of the insecticidal treatments. The usual method 

of counting the attacked leaves on randomly selected plants 

under the treatments does not appear to be reliable as the 

incidence of this pest often occurs in the field in isolated 

patches. Further, the mere number of attacked leaves will not 

reve al tb e ext.en t of damage since the attack ranges from just 

a nibbling of the chlorophyll from the leaf surface to the 

extensive removal of green matter from whole leaf area. The 

field evaluation of insecticides waS hence done eliminating 

these possible errors. The extent of damage was assessed by 

co,unting the total leaves in the treated plots and by rating 

them on the basis of the extent of chlorophyll eaten by the 

larvae. 



During the first season of this experiment the 

insecticide treatments did not show any significant effect 

in controlling the larvae. The leaf damage in all the plots 

t.8 

including control was very low. The futility and wastage of 

insecticidal application-in schedule in rainy seasons is thus 

indicated. In the second and third seasons of the experiment 

the extent of leaf 'damage in plots receiving insecticides 

varied significantly from control. During the second season 

the damage in plots treated with ethyl parathion, methyl 

parathion and carbaryl alone waS significantly lower than that 

of control. The otber insecticides which reduced the damage 

to le vels lower than in control were quinalphos, Ie ptophos, 

dimetboate, phorate, methyl demeton, monocrotophos, acephate, 

phosphamidon, fenitrothion, carbo~notbion, malathion and 

endrin. But there was no significant difference among themselves 

including control. In the third season the damage in plots 

treated witb acephate, ethyl parathion, dimethoate, quinalphos, 

leptophos and carbaryl was significantly lower than that in 

control. The damage in plots treated with fenitrothion, endosulfan, 

methyl parathion, endrin, elsan, monocrotophos, diazinon and 

pbosphamidon waS lower than in control though the difference 
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among themselves including control waS not statistically 

significant. The treatment in whi,ch the damage was significantly 

lower than that of the level of the control in both the seasons 

were ethyl parathion and carbaryl only. Though methyl parathion 

was second best during the second se~son it came to 9th position 

during the third seaSon. Similarly acephate which was the best 

during the third season waS in the 10th position only during 

the second season. Dimethoate, quinalphos and leptophos which 

were in the 3rd, 4th and 5th positions in tb e th ird season had 

fairly high ranks during the second season also, viz. 6th, 4th 

and 5th respe~tively. Fenitrothion ~d monocrotophos which 

were in the 12th and 9th positions in the second seaSon were 

maintaining high ranks of 7 and 12 respectively in the third 

season. The performance of other insecticides varied considerably 

during the two seasons. Ethyl Parathion, carbaryl, methyl 

parathion, leptophos, acephate, quinalphos and dimethoate sprayed 

in biweekly schedule may be considered promising in controlling 

leaf roller, especially wi th reference to the leaf damage caused 

by the caterpillars, in the field. Fenitrothion and monocrotophos 

can be ranked as moderately effective. These insecticides had 

been reported effec'ti ve against .Q.medinalis in some centres of 
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the ACRIP trials also (Table 19). The relative efficacy of the 

insecticides based on the extent of protection of leaves from 

damage did not agree with their relative toxicity to the moths 

and caterpillars. These discrepancies may be attributed to other 
\ 

factors like the persistence of insecticides, impact on natural 

enemies etc. 

Assessmen t of persistence of insecticides on plan ts is 

important for the selection of appropriate insectipides for the 

control of a pest with minimum disturbance to the agro-eco system. 

The information on the persistent toxicity of various insecticides 

to a pest and to its important natural enemies will be of help 

in formulating an integrated programmes for controlling the insect. 

Efforts to rear the parasites of Q.medinalis in the laboratory 

were not successful and hence in the present studieR persistent 

tQxici ty of th e inse cticides to th e larvae of .Q.medinalis alone 

could be assessed. A consolidated statement of the PT indices 

of the different insecticides in the three doses tried and their 

mean value along with a relative ranking of the toxicants are 

presented in Table 21. There is a general agreement in the 

relative ranking of the insecticiaes based on PT indices in the. 

three different doses. But pbosphamidon ranks 10 and 12 at 



. Table 21 PT indices of various insecticides sprayed at different 
levels in the field 

PT indices 
Treatments Mean 

In lowest In middle In highest 
doses doses doses 

BRC 299.32 (23) 345.05('21 ) 261.03(23) 261.00(23) 

Endrin '547.64(17) 458.78(15) 323.35 (16) 443.25(17) 

Endosulfan 487.55(20) 341.22(22) 293.10(19) 373.96 (21) 

E.parathion 947.28(5) 993.33(3) 621.00(8) 853.87 (5) 

M.Parathion 604.64(15) 588.08(14)' 489.48(11) 560. 73( 14) 

Dichlorvos 273.30(24) 146.00(24) 105.92(24) 175.07(24) 

Carbopbeno th ion 869.16(7) 777.92(7) 577.62(9) 741.57(8) 

Diazinon 517.02(19) 426.00(16) 258.75(21) 400.59(20) 

Elsan 815.54(11) 665.10(9) 355.05(15) 611.90 (11) 

Fen thion 690.84 (13) . 385. 00 (20 ) 258.32(22) 444.72(16) 

:r.falathion 675.20 (14) 605.79(13) 343. 92 (15) 561.64 (13) 

Leptophos 1141.76(4) 940.52 (5) 706.94(4) 929.74(4) 

Acephate 886.08(6) 633.80 (10) 385.20 (14) 635.03(10) 

Quinalphos 1184.82(3) 978.04(4 ) 760.40(2) 974.42 (3) 

Carbaryl 1559.eO(2) 1477.44(1) 671.04(6) 1236. 33 (2) 

Feni tro th ion 690.84(12) 628.50(11) 481.23 (12) 600.19(12) 

Trichlorfon 521.78 (18) 420.00(18) 287.05(20) 409.61(19) 

Thiometon 362.25 (22) 287.75(23) 321.60 (18) 323.87 (22) 

Phosphamidon 826.76(10) 613.20(12) 709. 61 (3~) 718.19(9) 

. Dime thoa te 440.46 (21) 401.70 (19) 452. 10 (13) 431. 42 (18) 

Monocrotophos 1680.00 (1) 1408.96 (2) 783.09(1) 1290.68 (1) 

Formothion 857.64(8) 830. 17 (6) 632.24(7) 773.35(6) 

Phorate 575.28 (16) 425.20(17) 493.28(10) 497 • 92 ( 15) 

:r.fethyl demeton 836.68 (9) 754.05(8) 703.23(5)' 754.65(7) 

(Relative efficacy is given in parenthesis) 
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middle and lowest doses respectively while in the highest dose 

it ranks 3. A ranking based on the mean indices can be taken 

for comparing the persistent toxicity of the various ~nsecticides 

to C.medibalis. 

]HC, endrin and endosulfan which are known as highly 

persistent insecticides showed very low persistent toxtcity to 

Q.medinalis. The persistence of these toxicants is even lower 

than those of the organophosphates which as a group are considered 

as nonpersistent insecticides. A rapid deterioration of 

chlorinated insecticides, even faster than some of the 

organophosphates, under field conditions in Kerala, have been 

reported earlier also (Ali et 0.1., 1969; Ko s hie tal., 1972). '--

Among the 24 insecticides studied monocrotophos had the maximum 

perSistent toxicity to C.medinalis larvae. This was very closely 

followed by carbaryl, quinalphos, leptepbos and ethyl parathion. 

Those with very low perSistence include dichlorvos, ]He, thiometon, 

endosulfan, diazinon, trichlorfon, and dimethoate. Others showed 

intermediate degree of persistenc~. 

Fig. 31 reveals a general correlation between the extent 

of leaf damage as influenced by insecticidal treatments in field 

in schedule and the persis ten t toxici ty of the se insecti cides. 
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Monocrotophos, carbaryl, qudnalpbos, leptophos and ethyl parathion 

which sh owed high persistent toxicity red uced the leaf d anlage 

also signifi can tly. Methyl parathion and feni troth ion which had 

medium persistence and dimethoate which had little persistence 

also reduced the leaf damage. These insecticides had high toxicity 
. 
on leaf roller caterpillars when applied in leaf folds. The 

higher efficacy of persistent insectictdes for schedule application 

is evidently because the first instar larvae fail to establish 

due to the residual toxicity of the insecticides. But such 

insecticides may be harmful in the long run in tracts rich in 

parasite population. 

Table 22 gives the relative efficacy of different 

insecticides against the leaf roller Q.medinalis in relation 

to the different methods of application. In Table 23 the 

insecticides found effective against the moths, larvae in leaf 

folds and field as well as for prophylactic treatment in schedule 

are grouped as persistent, moderately persistent and non-persistent 

insecticides. In selecting the best insecticide for the control 

of Q.medinalis, persistent insecticides may be chosen for the 

tracts where the natural enemies of the pests are scarce and 

moderately perSistent and least persistent insecticides for the 



~ Table 22 ... 
".. 

Relative efficacy of different insecticides against Q.medinalis in relation 
to different methods of evaluation 
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Table 23 Insecticides found effective against Q.medinalis in 
laboratory and field evaluations grouped on the basis 
of their persistent toxicity 

Method of 
evaluation 
adopted 

LC 50 values 
against 
moths 

Reduction of 
larval population 
in field 72 hrs 
after spraying 
and the effect 
of spraying on 
larvae in leaf folds 
in the laboratory 

Reduction of 
leaf damage in 
field when 
sprayed in 
scbedule 

~ighly persistent 

ethyl parathion, 
carbaryl 

ethyl parathion, 
carbar'yl, 
car b oftlJn 0 thion, 
leptophos, 
formothion, 
methyl demeton, 
quinalpbos 

ethyl paratbion, 
carbaryl, 
quinalpbos, 
leptophos, 
monocrotophos 

Moderately 
persistent 

methyl 
parathion, 
elsan, 
feni troth iOn, 
acepha-te 

methyl 
'parathion, 
fentbion, 
fenitrothion 
and pbospha­
midon 

methyl 
parathion, 
fenitrothion, 
acephate 

Least 
persisten t 

diazinon 

dime thoate 
and pborate 

dimethoate 



tracts rich in natural enemies and where the artificial 

colonisation of th e parasites will be feasi ble. The sele ction 

of pesticides must also be done with reference to the predominant 

life stage of the pest in field at the ·time of insecticidal 

applic a ti on. 

Studies on the insect-plant relationships between 

Q.medinalis and different rice varieties have yielded very 
~ 

informative results. One of these relates to the effect of 

the larval infestation on the gooo grain yield of the plants 

subjected to the infestation at different growth stages. The 

infestations applied on plants in these studies were deSigned 

to ensure maximum damgge to the crop and in effect it resul ted 

in total damage of the leaves at each of the stages of the crop 

under study. The stages subjected to infestation were sPaced 

at weekly intervals, starting from 50th daY after sowing, since 

natural infestation in field usually occurred in serious 

proportion only from that stage of the crop. 

The results of these studies showed that there was a . 

critical stage at which the infestatien by the pest caused the 

maximum reduction to the grain yield. This critical phase in 

the case of IR8 was at the 85th day occasion while in the case 



it7 

of Annapoorna and Kocbuvi t'bu 'fibe cri tioal period s were at 

57 days after sowing. IRa is a medium duration variety (130 days) 

while the other two are short-duration varieties (100 days). 

It is interesting to note tbat tbe critical period in all the 

varieties corresponded to the booting stage of the crop. The 

'reduction in yield due to the larval infestation progressively 

declined towards the earlier and later occasions from the booting 

stage. The complete destruction of leaves at booting stage left 

the crop without leaves at the heading, flowering, filling and 

ripening stages. Even then there was considerable filling of 

grains in all the varieties studied. The constituents utilised 

for the filling of these grains might have been derived from 

the materials stored in the culm and sheaths of the plants prior 

to the destruction of leaves. Earlier stUdies on physiology 

of rice plants have indicated such a possibility. In IR8, for 

instcnce, it has been reported that staroh and dextrin increased 

in proportions in leaf sheath and culm from 6 to 10 weeks after 

transplanting with the highest level occurring in the 10th or 

11th week. After booting and through flowering and grain 

development the starch WaS found depleted presumably getting 

translOcated to the filling grains (Anon., 1970). The larval 
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feeding at the occasi?ns prior to booting appeared to reduce 

the quantity of ingredients stored in the culm and sheath but 
• 

these plants were still left with the boot leaf and some top 

leaves for the rest of their life time. Top leaves of the 

plants are reported to contribute heavily t,o the formation of 

the grains. (Fujiwara and Suzuko, 1957; Mastsushima, 1957). 

Why the leaf damage occurring prior to booting stage caused 

lower levels of reduction in yield than leaf damage at booting 

stage can bence be attributed to tbis phenomenon. 

In general, severe infestation by the larvae as provided 

in the present studies, brought about highly Significant reduction 

in grain yield from 50th day of sowing onwards. The yield 

reduction was comparatively low in plants exposed to larval 

infestation, subsequent to 106th, 85th, and 78th days after 

• sowing in the case of IR8, Annapo,orna and Kochuvithu respectively. 

This ,may mainly be due to the fact that the filling of grains 

was completed, by that time and subsequent leaf damage did not 

affe ct th e yield significan tly. Further, th e damage of the 

leaves at this stage was not as thorough as in previous occasions 

since the larvae did not feed as extensively on the older leaves 

as on younger leaves. It may be \presumed that Q.medinalis 
, 
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infestation after the $illing of grains will not reduce the 

yield Significantly under field conditions too. 

Another result which merits mention is the relative 

magnitude of the loss in yield sustained by the three varieties 

under test, caused by larval infestation. The variety Kochl1vi thu 

suffered the greatest loss in yield due to the pest infestation 

than the other two varieties. Kochuvithu is a local variety 

while the oth ers are the improved high yielding strai:us. The 

superiority of the high yielders over local strains, in the 

capaci ty to compensate th e loss due to pest damage, is thus 

evidenced. -

The results on the variations in the production of chaff 

due to the pest infestation at the dIfferent. stages show· that 

the pattern of the relationships were similar to those of the 

good grain but in reverse proportion. 

The yield data presented in appendices VII and VIII show 

an apparent anomaly in that there is a progressive reduction 

in the mean yield of grains o~ned from control plants (uninfested 

plants) of the various lots corresponding wi th the advancemen t 

of the period of infestation by the larvae. The ~rain weight 

, 
fell from 95.6 to 79.8, from 84.5 to 70 and from 62.5 to 51.5 
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grammes per pot in tbe eases! IRS, Annapoorna and 'Kochuvi tbu 

respec.tively. This phenomenon· appeared to be correlated with 

the durations for which tbe 1?lants were kept in the insect 

proof cage prior to their shifting to the field cages after 

submission to insect infestations. In the insect proof cages 

sunlight is shaded to some extent. This adversely affect the 

plant and the longer is the period spent by the plants within 

the insect proof cages more will be this adverse effect. Thus 

the leaf damage caused by th e larvae and the shading in th e 

insect proof cages reduce the grain yield. The shade factor 

was eliminated from this by tak~ng separate controls for each 

oceas~on. 

The overall observation from the experiment may be 

summed up as follows: 

1. Infestation a.t the boot leaf stage of the crop caUses 

the maximum reduction in yield. 

2. Infestation during the late vegetative phase and in 

post booting stage, till the filling of the grains, also reduces 

the yield significantly. 

3. There is no significant reduction due to the 

infestation at post-filling stage of the crop. 
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4. Severe infestation by lea.f roller caterpillars 

causes substantial reduction in yield in all the varieties 

under study. 

5. Local rice varieties suffer greater reduction in 

yield than high yieldi~g varieties when lea.f damage is intense. 

To study the response of di.fferent varieties of rice to 

the attack of leaf roller caterpillars the different varieties 

were subjected to the same doses of infestation under identical 

conditions. Four doses of larvae were used for each of the 

varieties. In general the different varieties responded to each 

of the levels in a similar pattern. There were variations in 

the reduction in grain yield in different rice varieties due to 

the pes,t infe sta tion even th ough the plan ts were su bje cte d to 

obligatory feeding by the caterpillars. H4, TKM6, and IR20 were 
, 

observed to suffer ,the least loss in yield due to the leaf roller 

infestation (14.01 to 1S.00 per cent) and Kochuvithu the local 

~train suffered the maximum reduction (50.77 per cent). The 

per cent reduction in yield in the remaining 14 varieties ranged, 

from 26.29 to 43.52. Among these IRS, Rohini, Triveni, TKM1, 
I 

Mashoori and Ptb9 showed fairly high rate of loss, varying from 

,34.01 to 43.52 per cent. The other varieties showed moderate 
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resistance with reference to yield reduction. 

A comparison of the extent of leaf area of di~ferent 

rice varieties consumed by caterpillars of Q.medinalis and the 

mean reduction in yield sustained by them due to leaf roller 

infestation, both obligate feeding, shows that these two are 

closely related (Fig. 32). T'his indicates that the variations 

in the reduotion in yield is mainly due to the variations in 

the extent of leaf eaten by the caterpillars on different rice 

varieties. TKM6, IR20, and H4 in which leaf consumption was 

less showed the least reduction in grain yield also. On the 

other hand varieties like IR8, Rohini, Mashoori, TKM1 and Ptb9 

which showed higher degree of leaf damage when fed by the larvae 

sustained considerable reduction in yield also due to larval 

infestation. There were discrepant cases also which involved 

varieties like Karuna, Triveni, Annapoorna and Kochuvithu wherein 

there is no correspondence between the extent of leaf area fed 

and the peroentage reduction in good grain yield. This may be 

due to other reasons such as the Variations in the establishment 

of the first instar larvae on potted plants, variations in the 

percentage of mortality of immature stages etc. 

Painter (1951, :1958) classified the types of plant 
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resistance me ch anisms und er three categories viz. (a) preference 

and non-preference (b) antibiosis and (c) tolerance. Beck (1961) 

recognised non-preference and antibiosis alone as the resis tance 

mechanisms of agricultural importance. 

Response of Q.medinalis to the different rice varieties 

reflecting the preference-nonpreference mechanism, was manifested 

in two experiments. In one &.f the different varie tie s were exposed 

to moths of C.medinalis to ascertain their relative preference, 

if any, to the rice varieties for oviposition. In the other 

experiment, the extent of leaf damage sustained by different rice 

varieties as a result of leaf roller infestation, \roen grown in 

random plots in field, was assessed. A combined representation 

of the results of the two trials is shown in Fig. 33. It is 

clear that the extent of leaf damage noted in different varieties, 

when grown in field, was directly proportional to the number of 

eggs noted in different rice varieties in the other experiment. 

The varieties which suffered most were those which were preferred 

by moths for oViposition and vice versa. The preference of 

caterpillars for feeding does not appear to be operative in 

the result; of the field experiments as may be seen clearly in 

the comparison given in Fig. 33. Thus the relative resistance 
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9. Jay. 18. Keett.Ti1". 
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manifested by the varieties whe~n grown in adjace~t plots 

simul t aneou sly is mos ~ly due to oviposi tion preference th an, 

due to 'antibiosis'. Non-preference has also been recognised 

as an important factor of resistance by some workers (Pathak, 1971) 

since such non-preferred varieties usually escaped Dr developed 

less infestation. 

The question of the possible antibiosis, exerted by the 

different rice varieties on rice leaf roller was examined with 

reference to the effect of the varieties on the duration of 

immature stages, mortality in larval and pupal development, 

size of the resulting moths, the sex ratio, longevity and 

fecundity of moths reared out on different varieties and the 

hatching percentage of the eggs laid by them. The relative 

ranking of the different rice varieties wi th reference to these 

aspects are given in Table 24. In this ranking of varieties, 

plants wi th following effects on varioll,s biological features 

of the insect are treated as susceptible ones and those with 

reverse attributes as reJa tively resistant ones:-

(a) Duration of immature 
stages of the insect low 

(b) Mortality of immature stages 
during development low 



Table 24 Relative ranking of different rice va!ieties based on 
various aspe'cts of antibiosis ,to C.medinalis 
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---------------------------------------------------------------------

Criterion 
adopted 

Larval and Pupal 
duration (dis-

ro 
p:j 
H 

cO 
~ 
:::I 
~ ru 
~ 

RIC E 

'''; '''; 
'n '''; ..c ~ 

cO ~ +" QJ 

o~ '''; ~ :> 
£! ~~-g '''; 

rn ~ 
HPi::t:l.:x: ~ E-l 

V A R lET I E S 

cO :::I 

f1 ..c ..c ..... +" +" 
0 F-! cO '''; 
0 ..... 0 s:: ;> 
PI F-! 0 t- § :::I 

cO cO QJ .0 C\J\.O m or- .s:::: 

~ ~ I:ItI rn ".6~ tU) ,0 
~ 0 

~ cO cO ru +" 0 
IJ ~ 0 ~ ~ E-l IJ Pi E-l p,q 

c en din g s cal e ) 14 1 3 4 6 2 17 9 1 5 5 10 7 1 8 3 1 8 16 12 11 

Mortali ty of im-
mature stages 
(descending scale) 16 7 2 6 3 8 11 17 10 13 9 15 4 1 12 5 18 14 

Size 
(ascending scale) 17 6 4 5 2 14 7 8 12 16 11 18 1 3 10 9 13 15 

Longevity" of 
moths 
(ascending scale) 14 15 3 5 4 13 6 17 12 7 11 16 2 1 8 18 10 9 

Fecundi ty 
(ascending 
scale) 15 13 3 6 2 14 5 9 10 8 12 16 1 4 7 18 17 11 

Hatching 
percentage 
(aSc,ending scale) 14 1627 4 11 10 9 6 5 13 15 1 3 8 18 12 17 



(c) Male/Female ratios 
ot' reaat ting moth s 

(d) Longevity ofmotb s 

low 

/ high 

(e) Size of resulting moths higb 

(f) Fecundity of resulting 
moths higb 

(h) Hatching percentage 
of the eggs laid by 
resulting moths high 

Results on sex ratio of the moths reared on different rice 
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varie tie s showed considerable Variations. In Karuna males \'lere 

significantly higher and in Jagannatb and Cavery females were 

significantly predominant. The variations in the sex ratio ot' 

moths reared out from other varieties did not differ 

signifi can tly among themsel ve s. Wi th re.ference· to all oth e r 

aspects of 'antibioSis' studied, the variation among the different 

, 
Varieties was highly significant. Rice varieties showing less 

'antibiosis' will help tbe insect in building up the population 

fast. The ranking in Table 24 shows that the varieties IRS, 

Mashoori, TKM1 and Kochuvithu were highly favourable for the 

'multiplication' of Q.medinalis while IR20, Adt27, TKM6, H4 and 

Pankaj appeared to be highly unfavourable to the insect's 

multiplication. In varieties such as Karuna, Rohini and Ptb9 

though the factors relating t~ the rate of.multiplication(such 



127 

as lon~evity of moths, their fecundity and percentage of egg 

hatch) are high the survival factor remain very low. In 

varieties like ~riveni, Annapoorna and Jagannath the survival 

percentage. remain high while multiplication factors remain low. 



SUMMARY· 



A seriea of laDeratory ad fi.l. Ixperi •• ats were celld.et •• 

to at •• y toe rlJa ti 'Ye textei ty. ef 24 illseotioi.e. to aotaa and 

larvae of 1~1 rice leaf roller, Oaap~aleorlei. a.diAali., tbe 

rel.tiTe .fficaoy of t~ese ins •• lieides i. coatrell1a!' the pe.t 

ill the field and the i.seel-pl .. t relatio •• hips between Q •• ed1aali. 

... different rice Tarieties. 

Suitaale .etbods fer tbe coll.ctll. of •• th. of C ••• dim81l. 

tr •• t~e fi.ld, for tbe ooll.otl •• of th.ir .Sls and first i •• tar 

lar'Ya. i. suffioie.tly large DI.Dera ... for reariDg the insect 

ill tbe laieratory, were e ... l Ted. 

CO.tact toxioi ty of 24 i •••• tioid •• to tbe •• th. of 

2 •• ldi.8118 was .8sess •• for the fir.t ti •• b.Y .pray1ag tbl •• ths 

.ir.ctly wi tb tbe insecticides. !~e 1.050 of the illslotioitle. 

Itbyl parathieR, .etbyl paratbio., di •• ineA, elaa, fenitrotbioJl, 

e~Dar1l, •• ephate, fe.thion, ,ainalpb •• , earbopbenothion, methyl 

demeton, malatbion, tbie.eton, phorat., phoaphaa1doD, dicblorvo8, 

leptopbos, endosultan, di.ethoate, feraotbieD, monocrotopbos, ERO, 

e.drill and trichlorfon were .000016, .001056, .000067, .000105, 

.000124, .000277, .000522, .001169, .002061, .002178, .002635, 

.002667, .002825, .0044:40, ".005014, .005'70, .006407, 
" , 



.007413, .012790, .013',. •• 118840, O.02()84, .026550 ad 

.08337 respectively. 

12~ 

Contaot toxicity .~ tbe abova ta.ectioid •• to the larvae 

of Q.mediDali. waa ala •• t.died for tbe first tiae. !be L050 

val ••• fer ethyl parathio., aethyl parathie., el.an, endosalfaR, 

pho.p ... ido., seephate, monGcroto,.o., timetaoate, dia.1&O&, 

csrbep.ene~bieD, ,ai.alphos, -fe.itr,tbi", fermatbie., diehlorvos, 

laptophe., oarbaryl, «Ddrin, phorate, malathio., metbyl d .. etoR, 

tbi •• eto., fentbion, trichlorfoa and )He .ere .00264, .003102, 

.003882, .004539, • 004710, .054753, .004764, .005234, .005346, 

.005834, .005875, .006966, • 00752~, .01002, .0114, .011 '4, .0123, 

.01259, .01488, .0149, .0152, .01556, .0182 and .0929 respectivlly. 

Relative toxioity of tba 24 taaectici.e. to the larvae 

of Q.aediDali8 establisbed .itbia.lear told. was asslsse •• sing 

a precisio. spra.liDg tecbnictpe iD tile laboratory and by applying 

each insecticide at 3 doses. Ba.a. oa.eans of tbe peroeDtage 

of •• rtalitie-s at the 3 d08es, etlayl paratbion, carbaryl, 

earbopbenothioD and methyl parathi •• !iying 83.14, 80.85, 75.67 

and 74.88 per cent mertality respectively were the most effective. 

Dtaetboate, fenitrotbioD, fentbion, tbia.eton, pbospbamidon, 

leptopbos, phorate, formatbi •• and qa1nalphos were moderately 

effective with 69.8, 68.54, 67.87, 67.27, 66.57, 65.90, 65.27, 
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alibyl deaei •• , 8eep~ai., .1oblervos, BHC, elsan, endria, 
• 

iriollort.n, d18SillOB, .alatbio. aad endosulfaa werl the least 

itfeetiTe BiTing 59.98, 59.16, 53.56, 40.20, 38.42, 38.10, 27.09, 

25.32, 2304, 18.78 aad 13.68 per ee.t aertality respeetiTIly. 

SprayinB aader tield .coBdi'ions, etbyl parataioD, carbaryl, 

carDopbenotbloa, .e'tbyl paratai .. , diaetboate, flat.101l., 
. . 

f •• iirothi •• , leptopaos, pao8pb .. ideD, pborate, formotbion, 

aethyl tliaeton, flainalpbo8, mODGerotopaos, tbioaetoll aud acepha'tl 

were toaa. to DI mora ItfeetiTe ih .. BRC taken a8 tha ataadard, 

liTi.g reapeetiTaly 72.53, 69.03, 67.64, 66.79, 64.25, 64.20, 

62.23, 61.07, 59.04, 57.18, 52.44, 52.18, 51.26, 49.17, 46.78 

aD. 45. ~ per cent radllctioJ1 in larTal popula'tion. DiehlorYos, 

Ilaan, eadria, trieblortan, diesi.o., andosllfan aDd malatbi •• 

were ll.a etteetiT' than BRa wiih 28.54, 27.11, 24.84, 24.69, 

20.67, 15.81 0. 12.35 Pa.J' ee.t red.oiioll iB larval popalat!_ 

ra8ptctiTely; BHO lavI a rlductio. ot 44.67 par CI.t. 

:rield ITalaatioB ,ot the rel'atiT' .ttieacy of ditterent 

i.a.eticidl., applila at biwelkly iatlrTals, ia eontrolliRg leaf 

d .. age caasla by Q.aldina11a larvae aaowea tiat etbyl paratbion, 

.I'iyl paratiie. aaa carDaryl laTe thl '.ai eo.trel in ona s8ason, 
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the leaf damage indices being. significantly lower in these than 

in the'other treatments. In a second season ·acephate, ethyl 

parathion, dimethoate, quinalphos, leptophos and carbaryl showed , 

significant reduction In leaf damage the difference among tbellselves 

being statistically insignificant. The damage in plots ~ated 

~ith the other insecticides in' both the seasons did not differ 

significantly from control. 

Persistent toxicity of 24 insecticides to the first 

ins tar caterpillars of Q.medinalis waS studied by spraying the 

insecticides at three different graded doses on rice plants and 

by exposing the larvae to lea.ves collected from tbe treated plants 

at regular intervals. Based on the means of the ?T indices of 

each insecticide 2t Various doses, monocrotophos had the maximum 

persisten t toxici ty an d it was closely followed by carbaryl, 

quinalphos, leptophos and ethyl parathion. The other insecticides 

came in the following descending order: formothion, Clethyl demeton, 

carbopbenothion, phosphamidon, acephate, elsan, fenitrothion, 

methyl ;>arathion, malathion, phorate, fenthion, endrin, dimethoate, 

trichlorfon, diazinon, endosulfan, thiometon, BHC and dichlorvos. 

The experiment to study the effect of leaf damage on ~e 

yield of :3 varieties of rice viz. tR8, Annapoorila and Kochuvi thu, 
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when subjected to maximum infestation by Q.medinalis caterpillars 

at different growth stages of tpe crop showed that in all 

varieties infestation ~t the bootleaf stage caused the maximum 

reduction in yield. Infestation at the late vegetative phase 

and at the post-baoting stage till th,e grains were filled, also 

redn ced tbe yield significan tly. The pe st incidence during 

post-filling stage of the crop, even with heavy population of 

caterpillars, did not reduce the grain yield significantly. /In 

general, severe infestation by leaf roller caused significant 

reduction in yield in all the three varieties. EUt tbe local 
I / 

Variety suffered greater ~eduction in yield than tbe~Ybrid 
high yielding varieties ,when subjected to obligatory infestation 

by the pest. 

The response of 18 varieties of rice to infestation by 

4 different population levels of Q.medinalis larvae was studied 

in terms of the per ~ent reduction in yield of grain caused by 

the i.nfestation. H4, T.KM6 and IR20 suffered the least loss in 

yield. Kochuvi thu a 100 al variety suffered the maximum reduction. 

IRS, Rohini, Triveni, TKI\11, Mashoori and Ptb9 were also highly 

susceptible. Pankaj, Adt27, Cavery, Karuna, Jagennath, Jaya, 

Annapoorna and Aswathi were moderately tolerant. 
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The oViposition rasponS9 of Q.medinalis moths to the 

different rice varieties was studied with provision for the moths 

to choose their favoured varieties. There was significant 

variation in the number of eggs observed on different varieties. 

The average number of eggs laid per plant at one-montb stage was 

least on Kocbuvithu (14.33) followed by other varieties in tbe 

following .escending order: TKM6 (14.66); TKM1 (15.66), Adt27 

(16.33), Ptb9 (17.66), Pankaj (18.33), Triveni (18.66), H4 (19), 

Oa.very (19.66), IR20 (19.66), Aswathi ~20.00), Karuna (20.33), 

Jagannatb (23.66), Annapoorna (24.33), Robini (26.66), ]\fashoori 

(28.33), Jaya (28.66) and IR8 (30.66). The same trend was seen 

with the va.rieties at boot leaf stage also. 

The extent of leaf area from wbich the leaf-roller 

caterpillar fed during 48 hours on different rice varie tie s was 

assessed by devising a sui table tecbnique. Taking the limi tation 

in the extent of feeding as an index of resistance, the different 

varieties of rice tested could be ranked in the following descending , 

order: TKM6, IR20, H4, Annapoorna~ Oavery, Pankaj, Triveni, Adt27, 

Jaya, Kocbuvithu, Aswathi, Ptb9, TKM1, Masboori, Karuna, ,Rohini, 

Jagannath, IRS. 

Tbe extent of m tibiosis shown by different rice Varieties 



to Q.medinalis was assessed in terms of the duration of immature 

stages, mortali ty during larval and pupal developmen ts and size, 

the sex ratio, longevity, fecundity and hatching percentage of 

the eggs of moths reared on different varieties. 

Taking longer duration of immature stages of the pest as 

oorr,elated with resistance of the plant1s to the larval infestation, 

the different varieties of rice screened could be ranked in the 

following descending order: TKM6, H4, Adt27, IR20, Jaya, Pankaj, 

Cavery, Jagannath, Aswathi, Annapoorna, Kochuvithu, TKM1, Karuna, 

IRS, Triveni, Ptb9, Rohini and Mashoori. 

Relating higher mortality among larvae and pupae to the 

resistance of varieties to the infestation, the varieties could 

be ranked in the following desoending order: TKM6, IR20, H4, Adt27, 

Ptb9, Pankaj, Karuna, Rohini, Cavery, Jaya, Aswathi, Jagannatb, 

Annapoorna, Kooh uvi thu, Mash oori, IRS, Tri veni and TKM1. 

On the basis of the longevity of tbe moths reared out 

on different varieties, the varieties could be ranked as: TKM6, 

Adt27, IR20, H4, Pankaj, Aswathi, Annapoorna, Jagannath, Kochuvithu, 

TKM1, Cavery, Jaya, Rohini, IRS, Karuna, Mashoori, Triveni and 

Ptb9. 
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The proportion of male moths in the progeny reared on 

different rice varieties was Significantly bigher in Karuna 

only. Females were predominant in Jagannath and Cavery. 

Though there were differences among the sex ratios in otber 

Varieties tbese were not statistically Significant. 

Wi th reference to the fecundi ty of tbe moths of .Q.medinalis 

reared out on different rice Varieties, the varieties could be 

ranked in tbe following descending 'arder: Adt27, H4, IR20, TKM6, 

Aswathi, Pankaj, Jagannatb, Annapoorna, Triveni, Jaya, Kocbuvithu, 

Caveri, Karuna, Robini, IRS, Masb oori, TKM1, and Ptb9. 

There was statistically significant difference in the 

hatching percentage of tbe eggs laid by moths of Q.medinalis 

reared out on different rice varieties. Taking low percentages 

of hatching as an index of resistance the Varieties screened 

could be ranked in the following descending order: Adt27, IR20, 

TKM6, H4, Annapoorna, Jaya, Pankaj, Jagannath, Triveni, Aswatbi, 

Rohini, TRI11 , Gavery, IRS, Masboori, Karuna, Kocbuvithu and Ptb9. 

Taking smaller size of the moths as a factor unfavourable 
. ... 

for the population buld up of the species tbe different rice ,. 

varieties cou]d be ranked in the following descending order: 

Adt27, H4, TKM6, IR20, Pankaj, Karuna, Aswathi, Triveni, Ptb9, 
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Jaganaatb, Ca~ery, Jaya, !1B1, Robtai, KocbaTithQ, ADDapooma, 

lIS and M:ash •• ri~ 

fhe varieties could be raak,d in the following descending 

order based on tbe extent of leaf .aaale caM.ed by the pest 

QDder field infestation: KocbQ~itb., fKK6, !KM1, Ptb9, Adt27, 

Paakaj, !rive.i, 1120, H4, Ca~er1, 'Aawatai, KarQn., Annapoema, 
4 

Jagaanatb, Haahoori, Rohini, Jay. and IRa. 

Relati~. tonei ty of differeDt iasecticides to the larvae 

ot ~ •• edi.alia assesse. by laboratory bioassay aethod does not 

bold good under field conditions; good contact pOisons appear 

i.effecti~e in field and vice versa. Tbe need for field 

experi.entation for choosiag effecti~e insecticides for the 

control of pests like paddy leaf roller is thus indicated. 

Tbere is correspondaace ietwee. the •• rtality of the 

lar~ae i. leat folds when sprayed witb "'&riGUS insecticides ill 

tae laioratory od tbe red.etien ill larval population in aD 

-
i.feste. field treated wi tb the a.e iDseoticides. 

Tbere is a general .elati",e correlation between the 

persiatent toncity of various iIlsectici.,s 011 paddy to the 
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first ins tar larvae ofQ.~edinalis and the extent of leaf 

damage under the insecticidal treatments in field. Carbaryl, 

quinalphcs, leptophos, monocrotophos and ethyl parathion whi ch 

have longer persistent toxicity cause correspondingly low 

leaf-roller damage when sprayed in field at biweekly intervals. 

Out of the 24 insectic~des studied, 12 are effective 

against Q.medinalis larvae based on different aspects inVestigated. 

These insecticides can qe ranked in the following descending 

order of efficacy: ethyl parathion, carbaryl, carbophenoth:i..on, 

methyl parathion, dimethoate, fentfuion, leptophos, phosphamidon, 

phorate, formothion, methyl demeton and quinalphos. Ethyl 

parathion, carbaryl, methyl Parathion, elsan, fenitrothion, 

,acepbate and diazinon are effective in controlling the moths 

of Q.me dinalis. For prophylactic treatmen t unde'r conditions in 

Kerala, ethyl Parathion, carbaryl, quinalphos, leptophos, 

monocrotophos, methyl parathion, fenitrothion, acephate and 

dimethoate are promising since tbe extent of leaf damage in plots 

treated witb these insectcides is low. 

Among the insecticides found effective in the above trials 

ethyl parathion, carbaryl, carbophenothion, leptophos, formothion, 

methyl demeton, quinalphos anD monocrotophos have the maximum 
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persistent toxicity to the first instar larvae of C.medinalis: 

methyl parathion, elsan, f,enitfothion, acephate, fenthion and 

pbo sphamidon are moderately persis ten t and diazinon, dime th oa te 

and phorate the least persistent. BHe, endrin and endosulfan 

which are known as highly persistent insecticides show very low 

persistent toxici ty to C.medinalis larvae. 

Under obligate feeding, there,is positive correlation 

between the leaf area eaten by the larvae of ~.medinalis (on 

different rice varieties) and reduction in yield caused by the 

larval infestation. Under field conditions the extent of leaf 

damage noted on ai~ferent rice, varieties is correIa ted to the 

number of eggs laid on them, when simultaneou'sly offered for 

oviposition. Hence non-preference of varieties for Oviposition 

makes them less liable to infestation under such situations. 

R 
Antibiosis studies have shown that varieties like ri8, 

Tliashoori, TKM1 and Kocbuvi thu are highly favourable for populntion 

build up of g.~edinalis while IR20, Adt27, TKM6, H4 and Pankaj 

are highly unfavourable. Among these TKM6 is tall and lodging 

and is not a high yielder. Hence it can be used in breeding 

programmes for evolving leaf-roller resistent varieties, while 

the other resistant varieties may be preferred for tracts sbovving 

beavy incidence of C.medinalis regularly. 
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iI:IIi • • . 
Endosulfan 
Dichlorvos 
Oarbopbenotbion 13.3 30.0 
::Elsan 30.0 42.0 60.0 66.7 
Fenthion 30.0 43.3 56.6 70.0 
Malathion 23.3 
Leptophos 
Acepbate 30.0 . 60.0 70.0 
Quinalphos 20.0 
Tbiometon 20.0 
Phospham~don 10.0 . 13.3 

Appendix I Per cent mortality of O.lIedinalis moths sprayed 
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Monocrotopbos 20.0 26.7 36.7 
Formotbion 40.0 43.3 46.7 
Phorate 43.3 50.0 66.6 
Metbyl demeton 36.7 56.6 76.6 83.3 
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Insecticide s 

B.H'.C. 

Endrin 
EndosuJ.fan 

Appendix II Per "e.t aortali ty of 4th instar caterpillarll' 
ias.ott.ides 

. . . . 
\0 r- IC'\ t.r\ 0 t.r\ ~ t.r\ 0 t.r\ 0 0 0 0 - - (\J (\I IC'\ ~ ~ t.r\ \0 0 0 0 0 0 0 0 0 0 0 0 0 
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26.7 40.0 
31.1 37.7 4S.S 

E~(~arathion 2S.9 36.6 53.3 60.0 
M.parathion 2S:9 60.' SO.O 
Dichlorvos 17.S 24.4 
Carbopheno thion 26.1 31.1 46.6 
Diazinon 28.9 31.1 35.5 
Elsan 15.5 31.1 53.3 50.0 
Fenthion 20.0 2S.S 
Malathion 28.9 2S.9 35.5 
L.ptophos 13.3 22.2 
Aeephate 26.7' .42.,2 60.0 

, 

Quinalphos 17.S 40.0 
Carbaryl 11.1 20.0 
Fellitrothion 22.2 31.1 33.3 
Trichlorfon 2S •. 9 
Thiometon 11.1 17.7 
Phosphamidon 22.2 50.0 62.2 
Dimethoate 20.0 50.0 
Monocrotophos 20.0 , 50.0 
Formothion 40.0- 44.4 
:forate 6.7 13.3 15.5 
Methyl demeton 15.5 

!! = = 
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of C •• ,diJaalis sprayed witb differellt ~ ... trations of varioQs 
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84.4 86.7 
37.1 50.0 71.8 

73.3 17.8 
60.0 80.0 

67.8 
33.3 51.1 60.0 

44.4 51.1 

"""" 
40.0 60.0 75.5 

64.4 82.2 
62.2 71.1 82.2· 
33.3 54.4 73.3 
53.3 62.2 

28.9 '7.1 50.0 60.0 
22.2 50.0 11.8 

60.0' 66.1 
71.1 88.8 97.7 
11.1 88.7 91.7 

48.9 60.0 66.1 
26.1 66.6 
24.4 Y1.a SO.o 60.0 

~ 



Appendix' III Reduction. population of C.medinalis ·t~. 
wti en diff":.~· 

, 
.• eticides were sprayed in aD 

infested it 

NO. of live caterpillars per 
200 leaf folds collected at 
random (mean of three plots) 

Insecticide s Concentralion 

(Per cent) . Pretreatment 48 hours atter 
-treatment 

BRO 0.20 f)6.66 ~6.00 

Endrin 0.04 70.00 52.67 
Endosulfan 0.04 73.00 61.66 
E. parath ion 0.04 72.66 20.33 
M.Parathion 0.04 65.33 21.66 
Dicblorvos 0.08 75.33 54.66 
Oarbophenothion 0.04 74.00 24.33 
Diazinon 0.04 66.00 52.00 
Elsan 0.04 69.66 50.79 
Fen.thion 0.075 65.33 24.00 

-Melathion 0.06 72.00 63.00 
Leptophos 0.075 72.6'6 28.33 
Acepbate 0.06 70.33 36.67 
Quinalphos 0.06 73.33 36.00 
Carbaryl 0.20 70.33 22.33 
Fenitrothion 0.04 71.33 26.66 
Trichlorfon 0.20 69.00 52.66 
Tbiometon 0.05 69.33 37.33 
Ph o~1 amid on ,.. 0.04 66.66 27.00 
Dimethoa·te 0.05 69.00 25.00 
Monecrotophos 0.04 (i8.00 33.33 
Formothion 0.06" 77.00 37.00 
Ph orate 0.04 70.00 29.66 
Methyl demeton 0.05 70.66 34.00 
Control 64.66 59.33 



Appendix IV ~xten t of leaf' 
plan ts treated 
biweekly interv 

: . 

'e caused by C.medina1is to rice ,." 
lIferent insecticides at 
"rst,season) 

Inseeti ciees and 
concentration (per cent) 

,l'teu"Dl1l1!lOer of 1e ave 51 d aJD8ged per plot 
to the extent of 

BRC 0.20 

Endrin 0.04 
Endosu1fan 0.04 
E. parataian 0.04 
M.Parathion 0.04 
Dich1erves 0.08 
Carbopbenothion 0.04 
Diazillon 0.04 
Elsan 0.04 
Fen'tihion 0.075 
Malathion 0.0.6 

. Phesve1 0.075 
Acephate 0.06 
Ql1inalpbos 0.06 
Carbaryl 0.20 
:ranitrothion 0.04 
Trichlorfon 0.20 
!rbio.eton 0.0.5 
Phespbamidon 0.04 
Di •• tlloat. 0.05 
Monocrotopnos' 0..0.4 
Fo~etbian 0.06 
Pberate 0.0.4 
Methyl dame ton 0.0.5 
Control 

A B C D E 

20111.00 857.33 1015.00 ,191.66 17.33 

19877.33 664.00 722.G6 220.00 12.33 
19393.33 545.66 720.33 154.33 22.33 
1'8685.33 632.66 1,228.66 283.33 36.66 
20577.33 724.33 868.33 247.00 10.00 
18799.00 1003.33 , 682.00 178.00 17.66 
'19288.33 802.33 1263.66 99.33 12.33 
18580.33 1552.00 1256.66 241.66 17.33 
13474.(56 839.66 . 732.66 105.00 6.33 
18862.66 892.'6 11~3.33 125.33 11.66 
19552.66 1552.66 1182.33 57.33 
18502.33 1179. G6 243.66 270.33 142.33 
20139.66 940.33 947.33 217.66 37.33 
19247.33 1074.33 763.33 126.66 
20834.66 826.00 979.66 46.33 19.00 
20.582.66 920.00 957.0.0 167.00. 39.0.0 
21140..66 615.GD· 576.66 238.66 9.33 
20.584.66 680..66 580..33 185.33 18.0.0. 
20587.00 746.33 1453.66 135.00 44.66 
20.661. 33 10.31.33 782.33 71.33 40..0.0. 

! 

20.525.00 810.00. 70.7.66 246.66 27.66 
20.576.66 1175~33 302.33 406.66 9.0.0. 
21667.66 10.47.33 229.33 371 .33 14.0.0. 
21184.00. 1569.00. 117 .• 33 323.33 13~66 

21620..00. 1624.0.0. 336.33 1214.66 4.0.0. 

A == No damage 
B == 0. to 25 per cen'ti of leaf area damaged 
C == 25·to 50. per cen'ti of leaf area damaged 
D = 50. to 75 per cent of leaf area QaEaged 
E = 75 to 100 per ceni of leaf area damaged 
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Appendix V Extent of leaf, • ...,. caused by C.aedinalis to rice 
plants treat.dw:1'ttdiffere:mt insecticides at 
biweekly inten.,.. (8ece:m.d Beasen) 

Insecticides atd Mean DlIlll.Oer of leave s damaged per plot 
o"Jleenttation per cent) to t_~ extent of 

BHC 
Endrin 
h.osulfan 
E.parathion 
M.parataton 
Diohl.rves 
OBbopbenotbion 
:Masi.on 
n_ 
:rentbiGn 
Ralatbion 
Pb ..... el 
Aaepbail 
Qainalph 8e 
Carbaryl 
:rel'1itretbion 
Trieblorfea 
!'bieaeto. 
'~PhoBpbaBlidon 

])1 .. et&eate 
Menoeretepbos 
:rGraotbien 
Pllorate 
Methyl de.eten 
Control 

.A 

0.2 8926.66 
0.04 9951.66 
0.04 9742.66 
0.04 17668.33 

0.04 21640.00 
0.08 10675.33 
0.04 11036.33 
-0.04 10456.00 
0.04 9367.66 
0.075 9536.66 
0.06 11026.33 
0.075 11068.00 
0.06 9503.33 
0.06 15590 .00 
0.20 18013.33 
0.04 12056.66 
0.20 6451.33 
0.05 6197.33 
0.04 10960.00 
0.05 14671.66 
0.04 14139.33 
0.06 6636.66 
0.04 12640.00 
0.05 12383.00 

i 9g00.00 

.A == No damage 
B = 0 to 25 
c = 25 to 50 
D = 50 to 75 
E = 75 to 100 

;S P D 

1715.00 1526.66 1625.00 
2175.00 1760.00 1715.66 
1790.33 1410.33 1639.00 

525.00 453.33 66.66 

751.33 482.66 836.66 
1684.00 1838.00 2180.66 
1765.33 1063.00 1800.66 
1929.33 1511.33 2342.66 
2300.00 1960.00 1874.00 
14'30.00 1546.66 2250.00 
2294.66 2165.33 1674.00 
1176.66 498.33 1131.66 
1620.00 1533.33 686.66 
1583.66 1284. '3 1627.00 

491.66 460.00 566.66 
1331./'6 1810.00 2176.66 
3072.66 2532.00 1989.33 
4847.66 2147.66 2602.00 
1038.33 1533.33 1566.66 
1065.00 ,1736.66 1043.33 
1133.66 977.00 1064.00 
1940.00 194'.66 2043.33 

950.00 353.33 2640.00 
1387.00 1031.66 1292.00 
1446.00 2344.66 1436.00 

per .ent of leaf area damaged 
per eent of lea! area damaged 
p .. r cent ef le af area damasea 
per cent· of ieat' area damaged 

\ 

E 

3723.00 
4027.66 
6752.00 

549.33 
4485.66 
3413.33 
4274.00 
4617.33 
6883.33 
3545.33 
2055.00 
2573.33 
1010.66 
660.00 

2226.00 
5713.00 
6272.33 
2003.33 
2966.66 
2805.33 
4853.33 
1713.33 
2376.33 
4422.66 



Appendix VI Extent of Ieat' d 
plante treated wi 
biweekly intervale. 

ed by C.medinalis to rice 
t insecticides at 

seasnn) 

Inse,cicio e sand 
concentration (per cent) 

Xea. aumber of leaves damaged per plot 
to the extent of 

B o D 

'ERO 0.20 1668.00 2316.66 2513.33 1961.33 
Endrin 0.04 8051.66 1366.33 1159.33 1063.00 
Entlosulfan 0.04 1113.,33 1843.33 1812.66 1212.00 
E,parathion 0.04 11123.33 1966.66 1366.66 616.66 
M.Parathion 0.04 8963.33 1813.33 1226.66 1066.66 
Dichl.nos 0.08 3856.66 1980.00 1520.00 1983.33 
Carbopbenotllion 0.04 5118.00 2408.66 1503.00 2380.66 
DiazinDn 
!laD 

:renthion 
Malathion 
Ph.STel 

Acephatt 
Quinalpbos 
Carbaryl 
Ft:nitrotbion 
Trichlorfon 
Thiemeton 
Phospbam.idon 
Dimethoate 
Monocrotopbos 
:Formothion 
Pborate 
Me thyl Cleme ton 
Oontrol 

0.04 8553.33 2056.66 1580.00 2620.00 
0.04 8842.00 2091.33 1344.66 1455.33 

\ 

oars 10286.66 1110.00 1448.33 2116.66 
0.06 4463.33 1800.00 1046.66 1860.00 
0.015 10918.33 155.00 / 729.00 141.66 
0.06 8840.00 1043.33 (3266.66 300.00 
0.06 8416.00 1983.33 626.66· 1123.33 
0.20 15280.00 1100.00 1013.33 1066.66 
0.04- 9103.33 1146.66 1276.66 1840.00 
0.10 6780.00 2133.33 2120.00 1786.66 
0.05 5256.66 1616.66 1248.33 1476.66 
0.04 1007.33 1282.33 1508.33 1867.33 
0.05 13566.66 1165.00 483.33 635.00 
0.04 6958.66 1975.33 1356.66 1264.66 
0.06 4316.66 2303.33 2246.66 2376.66 
0.04 4616.66 2176.66 17fiO.00 1716.66 
0.05 6786.66 1900.00 . 1596.66 1993.33 

6710.00 1136.66 616 .. 66 780.00 

A == No daJDage 
E = 0 to 25 per cent of lea! area damaged 
C == 25 to 50 per cent ~f lea! area damaged 
D = 50 to 75 per oent of leat area damaged 
E = 75 to100 per oent of leaf area damaged 

E 

3142:66 
2183.33 
2060.00 

2460.00 
5195.00 
4003.33 
2960.00 
3202.66 
4513.33 
3460.00 
1253.33 

86.66 
536.66 

2020.00 
1033.33 
4180.00 
4581.66 
2950.00 
1166.66 
3275.33 
5993.33 
4023.33 
3076.66 
3823.33 
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Appendix VII Mean w.fP~ 8f good grains (in g) of different 
varieties of rice exposed to .Q.medinalis larvae 
at various intervals after sowing and the mean 

Interval after 
sowing (in days) 

50 

57 

64 

71 

78 

85 

92 

99 

106 

113 

120 

, , 

yield in! corresponding control plan ts 

IRS Annapoorna 

I II I , 

73.10 95.60 55.80 

73.10 95.20 42.37 

50.50 93.20 4,5. 27 

45.10 9.0.80 39.08 

42.8.0 90.50 50.45 

37.4.0 89 • .00 63.60 

42.00 83.00 66.58 

55.2.0 8.0.50 

49.8.0 78.00 

75.57 79 • .00 

77.50 79.8.0 

I = Infested plants 

II = Uninfestedplants 

II 

84.50 

82.40 

79.75 

70.50 

68.5.0 

69.5.0 

7.0 • .0.0 

Kochuvi tbu 

I II 

25.20 62.50 

22.97 60.30 

31.90 57.90 

39.20 56.00 

48.86 51.30 

5.0.20 52 • .00 

49.80 51.50 



Appendix VIII Mean wei.,h* of chaff 'in different varieties of 
rice exposed to C.medinalis larvae at various 

In terval after 
sowing (in days) 

50 

57 

64 

71 

78 

85 

92 

99 

106 

113 

i 120 

intervals after sowing and tbe mean weigbt of 
cbaff in corresponding control plants 

IRS Annapoorna Kochuvithu 

I II I II I II 

14.41 9.86 31.10 10.09 19.33 6.05 

14.28 9.87 24.81 10.72 20.42 6.65 

19.96 10.59 24.01 11.63 17.30 8.15 

18.50 11.45 25.98 13.97 13.93 9.31 

22.34 11.44 17-.50 13.73 12.24 11.20 

22.40 11.87 15.87 12.76 11. 79 11.10 

21.01 14.31 15.00 13.82 12.04 11.09 

19.13 15.44 

19.65 16.64 

14.26 16.58 

13.62 16.67 

.. _--- -

I :c: Infested plan ts 

II ::: Uninfested plants 



Appendix IX Mean wel,bt' (in g) of good grain of different 
rioe varteii, •• exposed to Q.medinalis larvae at 

. 4 population levels one week prior to booting stage 

Population levels 
'Rioe varieties 

4.1arvae 3 larvae 2 larvae 1 larva 
per leat' per Ieat' per Ieat' per leat' 

IR8 25.99 33.84 40.35 46.41 
Karuna 37.47 45.59 54.66 61.75 
IR20 45.39 54.23 54.95 66.37 

F-ankaj 32.81 47.60 52.'39 64.29 

H4 41.43 54.99 58.46 63.00 

Rohini 22.50 . 25.52 34.29 44.01 

Aswathi 34.12 40.65 42.73 55.07 

Triveni 29.52 39.52 47.40 64.15 

Jaya 39.49 45.92 53.22 60.66 

Annapoorna 33.94 36.69 46.14 53.15 

eavery 31.73 41.55 56.10 66.25 

Mashoori 23.92 30.43 35.96 45.85 

Adt27 40.16 47.52 59.08 67.62 

TKM6 33.80 44.39 53.62 61.50 

Jagannatb 32.48 41.87 45.82 55.78 

Ptb9 26.72 31.12 36.11 45.00 

TKM1 22.22 25.86 37.19 41.32 

Koobuvithu 12.39 17.19 24.48 33.46 
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'Appendix I Extent of l~r~f;.~ag.e. caused by Q.medinalis larvle5& 
to differentri;;e. varie ties grown in field 

Rice varie ty A B C D E 

IR8 13121.66 1418.66 1511.66 1520.00 3589.00 

Karuna 15160.00 446.33 738.33 766.00 1324.00 

IR20 15758.33 811. 33 750.00 527.33 1018.33 

Pankaj 14049.33 180.00 249.33 425.33 698.66 

H4 15357 . 33 304.00 408.66 832.00 1280.33 

Robini 12586.33 1145.00 1448.66 1205.66· 2870.66 

Aswathi 13459.33 677.00 605.00 609.66 1.011.33 

Triveni 18422.66 388.00 178.00 196.66 986.00 

Jaya 13356.00 948.33 1019.33 9879.33 3161.00 

AlUlapo 0 rna 15469.33 664.00 769.33 810.66 1419.33 

Cavery 16258.66 554.66 786.00 866.66 1226.66 

Mashoori 13502.00 1535.66 1348.00 2169.00 2168.33 

Adt27 16875.00 533.33 443.33 386.66 406.66 

TKM6 12986.00 14.66 6.66 25.00 23.66 

Jagannath 14218.33 884.33 893.66 818.00 1275.66 

Ptb9 11644.66 112.66 151.66 127.00 150.00 

TKM1 17869. 30 97.66 88.00 125.66 102.66 

'Kochuvi thu 12608.00 18.00 14.00 32.66 6.66 

A = No damage . 
B = 0 to 25 per cent of Ie af area damaged 
c= 25 to 50 per cent of leaf area damaged 
D = 50 to 75 per eent of le af are a damaged 
E = 75 to 100 per cent of leaf area damaged 
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