
' t

1&--A

? - -

mn

i

•5b
cr.«'

STUDIES ON

'HE RICE SWARMING CATERPILLAR,

Spodopiera mauriiia BOISDUVAL

IN KERALA

-college <£,^£5^

^^^layani

l/SRAfiN -

BY

B» THOMAS, B. Sc., B Sc. (Ag).

THESIS
I

SUBMITTED IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR

THE DEGREE OF MASTER OF SCIENCE IN AGRICULTURE

(ENTOMOLOGY)

OF THE UNIVERSITY OF KERALA,

DIVISION OF ENTOMOLOGY

AGRICULTURAL COLLEGE AND RESEARCH INSTITUTE

VELLAYANi; TRIVANDRUM

1967

\ -



4

£S12X11

IMs is to citify that tJa tlrasi© h^eewith eiiteittea

contst«0 th© results ef b<mafiae researcfe wo^k carried out by

SIiK>i fhcE^^ 3», undesr 133? anparvisioa* ]fo of the wo2?k

eiabodiea in thie thesis has bsea suteitted «aa?liej? the masd

of ai^ ^Qgsee,

mis)
Es?iaoipaa ana Additieml
Bireet^ ofJi^icuiture

(Sesoareh).

^icultajyal (JeliQge &
fiessaareh Institute,
Veligyaai, Triraztasmt

|A«3uet, 1967,

Jfeia?)°
KJ?of«8so» Of Eatejsolo^,



'•'S

Q

A i I i © a i i t

j
1

1
«

.:

g
fi4

>
«

C
r

p.
5:

»
'

fi
.

I 0
.

*

a ^
I

r-
8-

•
'«

;
f

I
^

g I o ©

1
1

O
i

s
s

♦
•

o *
i

f I % 1
i

F
f

i
*

•»• «»
•

•>

§•

g

I
f

i

f I

M t a t

r> |a \n la to |£
-»

IW ie f
e |S5
5

la
s

|e
3

,i
®



4^

GOHSSSfS

Tag© lo,

latrodttctiOR ft# *1* i

Eevi®w of I.iteBate© •• • • 5

Materials and Methods •• ••

Details of ISsvestigatioa and "K©8u3.ts 20

;

SUseussioR •• *0 So

Sommsy •• •• ^4

Heferenoes

Appendix

Illuatratioaa



p®"K»S«|,iiir|:a5.scjq

'mmnmes:rnu^m^

Q91PU1P®K>

ISO

IfgfpiBir^|3i^SppEpEirm

(9%BP%€FE9®SQSAoqp)ao•¥^
iWP&*1'|0OTf^ct3cl|

«t

«i

iti

a

««

«•

««

411

««

«<

<«««JO

•<«««^0t®»

'?#©^9^50.

Jff'Sl^'0^^f30

<**««*JO©1^03:pe^isssmi

•fi*•«#j;00fraf©|.sBisnj:o

#«**'«416^©SfeBlOJlO

»i«»«9I©1-•f30p-a^wJO.jSj-TAeisog:,

•»a^fa?^•pi.'pnsis»2^0

ss9003^.^0(20ps3ieoi^'8€ii€#5JinpiOT*9aiqs%^

sos^®p^araoipwm^mm♦I'$qjSaxs^^M^JPl

••WP@»•¥5©&xmQ$^?fS|®®9JEO^©«pt^

««

iS

««

«<

$i

a

«$

f«

:««

III

IC

fffffflo'sfif

.ixi'nw

turn

'IlAX«tn®i

-.-IAS

•AI'«W$

MX,0msa

III!

IISmm.

IX.atqsS

In<i«a

un^i

IIIA

HA9IQ®&

.14

4aiq®S

iff

IIJ9iq®£

IIn<m

I©m^i

:

'•#-



nil

State 1 is^aAtia BolM» Immtm^ etagee*

mate II • *' ^ ^ S©tal, e^iangefiieat

isstap 0at©^ia3.-a3f.#

norte III A " ' " ». . "^1© nctb.
«

Plate III 3 « « " Fe^e mm*



INTRODUCTION



a^-

iMIEOSUGflOH

mo© is 013® of 1&0 mQ% sxm& feod crops of -Si©

World ^ it foa®s the staple fooS of about half of tbe World's

population# la SfKliat idee eultlvalsios is eoneeatrated laostly to Assaffi»

T/0St BeiBgolf l!fehai®^tra» t/.I'., aad Kerala# „ la Koralaj riee is

eultlvatea over aa aipsa of aearly 19 laMi acres and the p?oduct^oa falls

^21; of refuires^ats' by 5© per cmt*

SieE® can be no doubt -ttiat th© use of hi^ yieldirsg '

vsM-Qti©® ^option of betteP' agroKoiaie. pj:^tiGeB ifiotsia go a loi^ wey

±a augmeatisag proflw^oh of this food crop, "but tetei^ive cu^.tivatioa

accentuates the latecsily &f- pset tafestatlOB* fM-B is eepeciallgr eo i»

thQ easo of sora© of t&e a.ml^ intretoQca strains. fMless

fee mjo2P" 0M iMjaor iaseot poets isafestiug Mee gsre effeoti'velsr coatrolledif

iacTCaso tn jiold oa^^iot be attalnsd asd HoSsitatoea.

fflte rle© e^p 1& generally susceptitole to irsfoatation by &

nasibejp of irsseet® 'ttiroisglsout the pe3?ioa resulting iia sufestantial

losses Ragtag fmn 10 - 15 pes* cent.

2a Kera^f the :r3.ce si^rBsijag oate^illar Spodoptem' gauzdtia

Itoi©3« s, 'is ORB of th© Esst eea?iot3S pests of vlQ&f generally ocemlsg dtazlKg

the ' pim^a * season from Kove^bor to Febanxasyj over extensive of

B^ttaEai sr4 tSae * kol© * areas of fricsbur fiie'teloto ®ie epldofflics ooc«r

in asso0lation vd.tJi elouflf sii^ts, as3d ll^t drissles. Geaerally bsoad oast
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crop of about 2 week's ago are relatively Eior© psjone to infestation.

The l8CTae fead voraciously on th© eropj leaving only the sttaaps.

52ie .aaz^ worsa spidescdos bave Isem reported from several

gssts of the state ficoa time to time. Serious iafestatioBS were for

esaaple recorded from tli© lift irrigated' fields of Alwaye aafi its

8111*13:133 during 1924. S©VQa:e oufbresfc^ have Ijeea repeated daring 1944

frosa several places throughout the erstwhile fravaacore State.

Ap^t from sGse preliEiiBary ohserv'atioas ®ad© "bF

Pillai (1921)9 Manthaaarayaaaa enS Ayyar (1937) Joseph (194B)» n©

othsr informtion Is availahl© on the biology of this psst under Kerala

conditioaa. Being a pest of oonsiderahl© iroportane© in th© Stats it ma

oonsidered useful to stafly the various, ^peots of the life history of the

insect, fto laeaeat iis,vestiga,tioas •were wnd^takea to ohtaia detailed-

infonaatioa on its biology and hionosics. Msifies this tha relative larval

preference of several food plaats aad the variatiojaa in colour and

behaviota- of the larva® «h®n teed "Sitigly mder: cro^^ed conditions wera

aleo etvidiade
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BByiBf Qg l.Ig.imTOIIS

23ac Elec swOTSsisg Catosplllari Spedoptera maiiritia

BoisSwali Isas loag bem laaovm as a ssexlous ,pe©t of paddy, oeeuri^

sporafliosHy 4» E^aay parts of the World.

Syetemtic wQaition? ifQE|>sda (1894) v/ho gave a detailed descrlptioji of

the ineect laoi'Ui©s! it in the Sub faEdly under foMly Efeeitsid©©*

fhe origiml Sescslptloai of the aclBlli of Sooioptega maqgitia ©a

gives 155^ liaison- (1694) ,is m follows?

•" Bark grey teom wi'feb a rusty tiage, aMOEKE tmmmm

foroffdsg f/l-a Ite sub basal,, eateasedtel, m& poet medial dowfel© wsysfi

Itoes Isaistiaetf -ais orbieuls^ emll sM octoeouej the rmdSom Ha^Idsfiif

the eub amgiaal. liae whitish essd iyregolarly waved? a wMtisli patcfa, is

often ps?esent betwaen the orBicu3.a3? oM rmiform and a das^ patch oa t&e

cen.t3;^ iKri|±r.a1. area. HiM wlrig opalesosait aad serail^allae vftiitej tvitSi

a dark mai^teeQ. line"#

fletcher (1956) recorfied •&© ezistence of two mh speeiesf

aaa»3jr, Soodoptem gauritia' siamdtia ^isd> ,' end Spodoptexia Hgiaa:ttia »-

aogOKyotoiaQS Guoace, m •&© basis of differential chOTsctes® of •&©

forewisg* M& fiescriptiOE of th© adults of the two sub spsciee ts as

follw/ss

Males aia-i hosd ciasajEca l)uff- irioarat® wife br-owai^ vimGc©tt©|

thorns and eroot oa firat atidoaiaal sagaent hvovmlsh viaa©e<l»as isrosate

with fusecmsj aMomca pale pii&ish buff with iojag, dasfe grejr lasEirs iorssJl
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Malay' Peainsala to Australiaj Soloisoii Is| Ifa® Heteifiesi, Saiaoe®

society Is.9 la®tsal Is*, Martuesus lB*.f lajjstell Is.j ^wsiiwi Is#®#

Xwa (1957) iaaluded tMs insect iaa the lapidop.terasa

Super faffiily IToGtuoMsa eafl Iteily lootuidae#

Idstajifaitioa ana-host lalasitss f&© iistritetioa of tMs fest in tbe

aiffereat parts of the worM and ite liost reag® ara as lietei feelows

Msteibtttioii

PMlipgiaas

Sutch Saat Indies

IMa^

Oeylo»

Buroa

Indo^eMaa

6tt0|B

Host attaefeed

Ittee

lie®

lie©

Me©

lice

•Me©

'lice

Sic©

Befegence

too© (1919)

leriao' (1920)

feedwortsli (1922) '

Otaa®0 C19S5)

Otaaes mi

K^gmilla (1940)

Hsll (1919* 1920)

Soatb (1920)

Cor^ett C195O)

Hut0» aaa 3'a$dS3ie (1923)

B^rsiasiio# Wtgravgafiaaa

and lf®i^aTaaag« (1954)

ShaBh (1924)

Sosmaa (lf32)

S»es0y'Cl94O)

Lairoa? (1940)



Mis-Ssg'ibatioii

EhiMppiaes.

S&tai

latai

Qu©oi^l?^

Bas/ai

Bast atteckefl

iMse

Sog^ama

Stigateaae

SagaroaB®

latal

iMsgasom?

GomvQ Islssa©

fcto^Au^ts^iaa ^gim

s&sific

Qiim

ifoaolulsa

fe'jai

^IKdtiUB

^gBmme

SsoMsMJoeoitg ©x'ops

.?!

fesssi gxasse©

«

.eyaKQdenft dagtyloa

•!felsaecQ

'fofcase©

HaiiipptTies f^abfeag© fomto

Segegonce

^Einp, ![l920)f •Otanee, ^

lasf^pai© ,(1940)

met (1943)

mefe (1943)

fawis .Cl9Sa)

Sweaey (iSS®)? Swesqy ^

WQ^m'^n (1932)I

tmilaffls Ciri6)

mck (1943)

lietehor

fi-Qtoher

Pietcher

fiotelisr 1195^)

Fletcher C19S6)

Eamaa and BearSeS^^^ (1957)

faiaSa oM Besrdsl^ (ifS?)

Smafla ana Bearael^ (195?)

As^e (1919)

' 35* BeehajKOy 1)>

mi. aebert® S, (1921)

Corbett (1926)

A«0 (1919)
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In MiSj SxiQdoptera aaurltia a?^orfeefl as attaoMag .

vas4ouJ3 gs^^Lsaceous cis^e# She recoil ©f its oscuyeaee in iJi©

•C(|5Mts2r '^s Itiat % It&tmj (l906) »oted it as a p©0t -a^e®*.

motdjoy (1913) recoMea it on 3d.e8 in BSsaSas. la -Beagai "^is pest

was rsportefi to occsus on tiee fey ^eteiier (1916)? Sfeoteffiaa (1018) aM

SteasigapQBt (1929)« M-laafd (1921) aot©a it ^ a wsAmm sporaiiQ

peest of In MalaSsas'i csueirsg heswy dsssage* S'iltlal (1921) reportofi

s©je4ous flpaaisgg* to 'pim^ia* aslG© ia Srasraucor©. caweed by '&ls peet* lii

%sorQ tMs la^ct tm© s®ted as a p©et ©f ^oe %©^ (19S1) skS ©si glc®

aM m0.. liy ^teaa (1924). Gupta (1926) fotaM it to oeeiis^ osi 2?ie® ^

Assam*' Pm (1927, 19^) also foaaa it to ©oew in msxm* Ayyasp aaft

jtoanthstoi^^snas (1936) reoor€e§ "feie pest on xi-p& tiMey 'Kols' ctd.ti"'

va1d.on ia Ifelabarj eM also EeistiOMd about i'te oocurenoe m ricei ffisise»

^^OSt £®S fe{3®l03r fUOItt outsit© K©J©31q>» OtSISSS asd (1943) SQpGS^tGS

til© peet OB potato in Itosson#

Mfe Mstorsr aand liab.ltB»

r' IMttlm.. .ogisQaiM.on t^aarl footmailgf Obs0rva"^ljjs0 ssde ia Coisibatoff© Ir

iaas^SflasiasJs^aRsa onS ^yor (l937) '̂ ow©d that coptilatiosi ust^Hy

place a sftex" th© eiBss^ezic© '&£ woi^ sasfi tliat to aatOT© tb® g^vid

xaotbs TSOVQd to great fiifetancoe bef©2© egge w©r© leld &n a crop Of euifetJl©

agc3. ®i©y ftt3?t3a©r otoBersred tlmt ihe prtj-e^posiHoa psiioa eanged fim

3 to 6 aajs.^, 3)i«^ (1941) tqcox^^ that in tfet^ "fe© pi«*ifVls>ositi©ii periofl

was 4 Says.
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@3^ (19|5) @om@ observations

, . OB til® 'ovipositiOH aafl feetmai^ of tba insQOt. Ovipositloa lasaally

took plae© at night#' ®h® BggB' wqto laid ia mmses ai^ 'eovoreS a

layer of short bsowaish hates irodtseea •&?©». th© albSomea of tli©, f@Esal©*

On© sotli was a'ble to lay 5 to 6 &sg laassest- each eontainia^ 50 to: 5^

j^v ©ggs# Amaximaa numbes of 2750 sgg3 lisS h@m seeoedsd m laald fey, a

mingle fmaie* T̂h& largest egg ®ass colleotefi fro® tha fieifl teeaaisreS
ir ^ '

- If" in aj^. §»» in breadth mi eoata-inefl as aaay as 7S7 ®gg®*

(Manthamraymasi mi ,^rysr f937)* ChQ^im eM i'i937)•

^ sepojE'ted .ttet eggB mm laid in group® of 15 to gOj while aeooraing

, to Mck (1945) egg® wre laid ia batches cxf lO) t© 200# TamSo; anfl

. Beawlsley (1958) from Hawaii reeoMod that the fsisale© with

. mlea. discing' first nigiht aftei? emergenea laid an e'ye®ag© Of 8»6 egg
';0 _ . . , , ,

. ©asses per female-^ each containing on m mem&s 709 eggs. " ;i

Life eycl©» Htttson (1920) r^ecaeSed that m&®s ©onaitions 4® Ceyloa the

ineubaticaa p^iod ranggfl betwaea 4 to 5 Sasra* M.llsi (1921-1922);; ©hserved

that 'i» Tr&vmmsQt egg perioi lasted 5 to 4 flays. In Hiilii^ines aa

egg p@3fioS of 2- to 4 'Ssys was r@c^©5 hj- Otaaes (1925)# Bi
r •' •"•

• • Gh&rim aid laaattenacsyanan (195?) founa.it arming Jteia 3-5 while

in fmvaneor© Joseph (194S) recoa^efl it as 3 to 4 the eggs hatched

out into a t±^ eatsrpillar which accordiag to M^theawayaaaa
ft

Ayj^ (1937) attaiaefl full gros^h in 21 to 32 fh@ IsctbI teation

was ^©eosiei as one laoisth in C&^lm by Butson (1920)^ 14 17 ^ays in

#
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'<Ssamsicom by Pillai (1921), 14 ts 23 days in .IMlippiTOs 1)y Gtaaes (1925)

25 t© 34 40ys M latal by Pick (1943)*, 14 to' 1? .fiays ia fssvaacs®!?® hy •

jQBspte (1948),, 28 fiays ia Hawaii ^ aafi Beerdaley (1958)*

Is^vm ma©rw®t 3 moults to las^ority ©f esses tat ©ceg^iouslly six ^

eir©a 0©'̂ ea eio\i11;s w©r© seeorSed Aiiaathajaassyaaro asad Ayyaa? (1957)«

SanaSa aad Baasdsley (195©) reported that tli© isCTS© saleotafl

foliage, aad wha® fafosfi to feed on 3?ough folia^ took longei? tins© to

0®api©te their dtTOlopjaont* . _ - '

®h© fuH grom eaterpillSE' pupated iia th© soil, tta pipal

P©ri0fi "li©iae 1© (tays i» Mma aoeosSing to Mmthm&mjmm aai

iyyar (1957)» It was 2 welss ia Ooyioa (Hatson 1920)# 6 t© 9 flays ia

fravaneore (Hllai 1922)9 7 to 16 Says in Failippiaaa (Otasies 1925) 6 t©

to da^ ia'Matal (Biok 1943)» 9 to 10 flays ia frs^aneore (Joseph 1948)

aaS 11 aas^ ia {'Smo&s. and Beasasley 1958)«

&mmmal ineideaoQ? AceoeSisjg to lutsoa (1920) oat liTOSks of SEOflogtoa^

ooeureS is' the ffioatfes ©f November oad Becember ia Gsylaa# Xa-M.aya it

appears^ ia Mgust (South 1920). la Hiilippines Sgojeit^ was report©^

to "b© Bost «usi©2?0tts dasiKtg ll&yp Jwne aifl July, mhsn uplaafi ®Ki a@ei bei

rice wae-plaatea (O^ssi 1925). Gosbett (1950) suspaetefi that iia Malaya

its sdotKsnee was inflii®JC©i by th© sp©ll of unusually ire^tlies

oonaitioae# Ittaok was not- sewre ia the hot ma regions ef laositiw®

aooo2^iag to Moutia (1954)» Out teeak® of SpoSoptera « rioe is Hji

during i^bruary to J«n© were assooiatei with flood eonditiOT© (le^er 1940)
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(iSiSI) mtm iaui das^- 4u0 iifi

SpiQdopters teaaltla in li^l>aKE> tSie wmsem. Xat«* 1131^

fOMSiS it ij^ii?g. *ert€mi dsa^et t® i^ce cuS.'^mtca duseii^ '*pamSsj^- '.

m0»m M f^mooxe* 'Smemaaasa&m (I9^f I raoozded its oecorisiGe ia

Hisai-as Statfi m first ci:op £loe 13^ axiS fhe eeoos^ esop In

Septea&i^ *- ®a att®^ vm- aotisd' dte^yeg 1|«b' eeiiisr

don^s of 1^6 yasr

,^3tudi9s m £^x '̂ ,

oiit 0f ipoSoptei^ in .cs^uottS %

(19?P) sswftali^ a*9-ttiiB BudaeEOy sdigsattea i^etwt am^otie

ii«im ^.ymik^,..m@- miM% m& mmf. oid^ig;-^;, @^peciti#;..

.,attrao^oji/«jf' •^e- prwaSlSssg a-fe?j0«^her««-. W»&t 'ji^itilVe.iO^poBiti^ took,

place mc^ ui^tsj n^&i wea?e pa?^efie4 tsjr aosaoiasg tiSJ^syalaa^ 0f

t^S®? gjsi: jpeifttlv® Jtoslditjr of 1®*82 p«?3? .'^jfosltsjoa' eeas^i

the mA of ft'lruas^ vtien -Gm wtatbes? beieaso hot Aooordi^ to

Clberlaa ^ IsjmtJis^ag^maasi ) torasics^ iaa% ms oft«B

pre0@a#a if e®89atioii of niM f!S)3JbQ«©d t^

condittJ^f

'ifetug^• IteBieet: .'.Si^isg.tera'aaiflEAtlafc

imafties? of psEasilJtBj ps&dm^m ^ &rh?vx> diisioms* Klat^^er (4916) -
T'

i^posliea: moiafm&0 ©f•aa t^^sseiiaonid psam$tit ±o:', B«igal» ISiteeai''(1920) ••

ofesesw^ ia ^lat iSfet -n&tas^ ^aesslee 'SjooXuaed pso^itlq'
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oq.pmog:cmAiTOtpa^soJlax(iS6t}-^"PP^sos

fHBBpfCBS•SMC0?|5.'StEB^iiOpG'ttSS«AJ53tSa|0f(^fSSj£S<3

^e90B3aaiii00&©t^-tsgCKBSoiBosfpagjEGgas•wms*jpBmE^

0t|9.TOof^T^®3dtm*mByiEtou'l^o®?!^p-pi©^®ogi9i|^pE©saafaopoos.>-

^o.aedsuSstp,h®.vm*

®t!iQi5K}smp®|9^vH^oAqjc(cHf61)•as.iW•ii|j^i^^opEF'

I©s^1S8^4m•**%%P3<«.<»%

V«'»^M®0Otpi30appcp|&B%0151.fo®«*q©i'l^E§|^'l^Ba|S^'

fp|<lo"Da©-ssiqg^fus

••^m-fpa^atiQii^lS£||^pao0@a:(i^6i)p®A-

•®a9£^4s©agf?!^;^s^^^SB-Esci30**mBf"pe^Sl^EllsF®®

^•«CKP0isox:|.«0ffi^asffi^ddftPU(tsei.)-

*m$x^Qo|:^933ssm®^'p'pots^®^r|,^otfaki

(0^61.)aS0l!S?©£,*^^oWF'tzo•©^•go^ci.i2E?s®4demat^s.(sp^OfA)

Sa^€^o$f^m&xjp9!^s©^I^(936t)Ms&ms•raoiE^OWi:©b^X

l^pj^poSgtjQSB''tidibm'̂•sfSim^©ps?,««|(gSSi-)

•«fepproo^jsq«fus**%%!lEfWWppis

•*'»PCEC^'i^TOfeM^^taqpW•^•pxefeognaQ^t*»a®TfiA^^E®^'^eWW^ap^

fapntaKfpaMosQ©0fi%?sea:t3clat^tsf'!i.m^.pBs^xpma(i,g6l|

•e«|.f®sa©d;®j£fl':^o0!ps?tfsti«ia>Tt.©t«3o<f'Ws'̂cio^e^g'

@^^®s^affg'*®£Bxmps?.^o<f«(oSSk).tPl-wog*£

««>i;q.eac|i£iD5>Bp0a<S«pis"saSoRj:joesfo©^tsi^Bgaso'«msi|.(Io?i^lI
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spraying vdm 1 lb. lead arscoate in 10 gsls. of water &a^ wsepijag
7.1th a aot. Soum (1920) su^estsd hmS. piokiag of oaterplllarsf. wMlG

0000 (1921) fvom Hjilippines recomiae^eS collectioa of egg ii^oea»

applioatioa of poieoaed braa flooding, ditcMag- end xolliBg, ^

rotation and clean culturs* Pillai (^982) euggested the application of

lisic awS aali0S iii e«ual praportion or peiis green aM lie® in •&© ratio

of 1»80 vsa^ioe iarme wero yowag, pouring Jsesosene into-tiie water iis

riee fields cs^ araggii^ a hemy pole over -fee erc^Pt sprs^it^ l«sfi
ehromto or p^b greea or BprinicliEg fise^ povs^dered pari© gro^ai ^

lime cfi the orop to control me pest*. Edwarfia (l9S&) s^oportod iSaat Ssi
remefiial flioamirQS inoluded •diggiJig rousd the base of ^

plant aixriE3g the daj vtien the larvae were f&m& 1 or 2" Seep to •&© ^34®

trapping the eatexpillarft at night using artifieii3l li#it and appIi^tioB

of e poison bait ssifle by dissolving 1 oss. a^^iic asd 2 'os. aa 1| gal.
water md RfldltJg 2| lbs. bras. Ifec bi'dt w&© to be applied at 5 l!>s

per acrex Bwes^y (1928) reaoissenclea spraying fsl-Si poisonea aaslaeooe.

Bao (1929) aavocated h&nd pickinss trancliissg or noodissg, raaS teatixig -m
eurfacs calciiim arsenats lasdl ll3»e« Sliarcjjjgapaal (1929) Bugges^Cfd
diggiiig treBalJes treating cyaeks ^^eroa«a® aM ^mter 1s 20, ana -tesatlJiS

the surromaing iiMnfeste^. ricc c.W)p \?ith load oferoimt-a at 1 02s. to 2

gale watsr*- Peaa^erton (1932) fotmd t^ist d»#ts 5 lbs of mto
arsenic or 6 Ite of loael arsenate •s:sd 50 lbs of nrt&lS' rocfe

phosphate wijia.coBtrol Saeaoptem sw-gsx-esB,© pro-^ficd that igie &mf^.
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wa0 repeated afc totowale of 3-5 v^eke.

Hanta (1933) jpeoopmeMcd oolleoiion of eggSf plow^sisg the

©oi3i, attez-; SiasveBt, floodiisg aud eosfeiias tlie las'ims fsois -Sfee plsmts#

%e2' Ct93S) mGomm&eA tlmtkmg vfl'&k ealelum,arsemte* Sffllth (1955)•,

.maggeatefl a fleep- fusrsow m- a ftsrEic^t agarlnst th©

cateifillsr, plaeing lib©r^ aisiDimti© of parts grees baite M mxe&i

fik)ut4a Cl'934) fouuA tJiat polssaed Ijaits tasae of sliced Calais

m& eoditsa fluoride mm BSSoatlm in CGjatrolliBg S^oaQptoga is jfe»3?itiwSi.

SMIij BS>& OaiawBUL (1947) r^osrtecl froa Queenslaaa -chat BBS epraye

gave escelleat reeiaits. Femsaao et al Cl954) fomjd tSist aes4^ sprc^isg

%iia3. 1S;iJ ©ekIbIqs eonoeatrate dilute with tfister at 2 pints per

1 *5 galie* asaa sprayed et 2»3 gals* per aer© ga^ CQspletse control of

SiiMoptega Ik Ce^'l^ « Joeepli (1S61) prefer?^ -DBS to MG for "fe® control

3p.oaQ»t©3Ja cateriJtila^Sj, la nm of tlie-lcasg re-sM«al acHoa auil-

eoBiJiE^ative goofl action of the fosser



I

MATERIALS AND
METHODS



m-i?:§SBBa ah? iisthobs

la&teriels

St^ee of .gDMop.tega msugltlaa .£^0 ami cal5crp.ia.lar0 were eolleetefl

fsom tile paacly mssoa?!©©;} raised isi the attaohefi to m& AgrleuXtm^

4- College, iTell^eai. Atiiit gjsviit femles-^go woi® ©ollectea at light in

tfe0 college hostel aM «ggs were obtaiaeS fajoa ias^» ISggs colledted ©0

WQ3?Q used for festh fetilSt tootIje®- mA iaSivititifiii- ^^?isgs#

Host SPlaaatet tos? bulfe reaa-ieg. mA for stiiiies 6a tM Mislo^ of the insect,

leave© of pa&&j plsjiits li «• 2 we^0 ©la moA m faofi isatori^ foy the

oatErpiHars. fii© pa«i<3y pl^te refuirefl for. ttese wea?© r^©ca ia. aower

pots*

•r'

5®' B'fcuSy th® r©lative preferenee ©f ta© cate^iilsa?© for'

•fiiJfferQxit-j^eeiee Qt gmssea saS to stuflyth© vasdstioae wilii respect to

i&eding Qn tliffeyent g^es60> tfeS' follov^^ij^ g^sses is adfiitioa to pad^

V7s3?s tasea. fhese wars^ coliectca

(1) WlmQlne ijiilaa

(2) gseuasmtaiisteria liiabellata

(3) dispay

(4) SMaaME •

(3) Cm&imB TOttaaaufl

(6) fimbgistiiis Mliaeea
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Qlaoa wta?es aafl e-Qier agtlcQ.efe»

(a) &la&@ chim^srs*

(b) Glass eyliaders*

(g) Spocisicii tubes*

(S) ©lass t»oag&»

{©) Oottos plage* iSaflp tying a ei^ericed of

cottOB wool 3£ a 8qitas*e piece ot laaslin 0l6t3i> lazg© enough to oloss this

iHjatIs of © s 2: oa apeflaen tabes*

it) Cas®l hair basuBh* ^

(g) Flower pots*

(h) clo'^ for oov@ring the gl^swares^*

rearing of Suodoptera asaiiltiai ^Ik veaxijos mB done in nslrculaSf

glass trou^ig# ihe caterpillars colleoted from field or obtato^S by

hatohisg of eggs in the laboratoa;^ «rer@ l^pt in -&© glas^

fresh ^oung planto* tbe top porticm of the trou^ being

vd-th Euelis clot& kept in position with jeabber bsjnan* weee

escaoioca dsilyi ©leaned aasd fresli plants supplied* Ihen the catexpiSJ^e

had, reached •&© fif1& imtar stage soil was put ia Hie tsm&i to a h©i^t

&f 'A circular paper was plaeea above the eoll and

aafi larvae placed on top of t^e p^er* Cleasdng coiild be

•eho^ paSdy pleats

aene by rGg5©visg

•Sie pa^QT*' Jupas were eolleeted ^ kept ia eepamte chisaeysi
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OvipoBitlon efaflicisg- for' 1^© pua?pose ©f ototaiuisag ^gs ia. the Isiboiatoiy

and feciale laaths were cossfSned ia paii^ to cMtoeys and closed at

1)01^ eiaSs wltH cloth, fhs soths were feel vidtli euerose eolutioa on

sosiEet cottsn tKie egg© laid to msseB oa this ^Ito cloth- wer© taksftf '

and kept in speeteea tubes for hatcbing siad cloBGd «ith esttoa plugs*

Indi'via-ual yeaari-mi In Imlivicluai ^^orixsg, ^3eoiEi{?a tulje© m& glass

cBimsesrs were used. She Bpeeis^n" tub© ms fiJled with ^ist. sai^ to ftSi

of its height u peiiy eeeailiig ms plaBted 'te'lt* top of tli©

speoi»H. tub© was co?^^- -with a tMa emSbom& piee©> s l|''.

^eciise^ tiab© %vith 123© plant \ms l^ea. placed 6b a paper and a aewly

hatdiea oaterpiHas* plaoed ©s plaat* fh© ptumt ©peoiam tube was

•aien QmBT$& viljh 12i© eMsaa©^ closed at iSm top \^14i th© Euslia elpth. She

psddy sscdltogs w©s?o efeaaged on alteimt© dajre or aecordiog to necesallgr

®d %© stage, of aevelojriaeiit and dixmti^ of omh tostar was jaotlced. ?&eii

tfe©. Isrva '̂ Ed, .ooapleted dmeloptamtti it watered laae. to laie speeiiseis

•feabe to pwpate*

Studies oa adialt lommj.tsrt for stadyicg ISie l0Eg©?l"ty of ad«lts» botii fed

aM t3Sifed moths mro ooaftoed to cMssieya sad ifioi^^itgr observed*

8e% aBtioi. for aseertatoisig- the b&x mtio th® sal® ©M feis^e las'ShB obtatoed

from ike bwHs.reariHge to the 3abomto2y were sorted m&, ooimted*

Host wrefegeacE stuaigas study the ^oriatioias to' colour# drntitioa e^.

Dize ot -Qiq larvae and tho soth by feeding oa "SiffGreat grasses* the

follo?.li^ method was iieeds
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DETAILS OF INVESTIGATION
AND RESULTS



Botails of lavQetigation aM gesalte

•k* Blologio^ otudiee on SpMogtera Bolaae

luifc Mstozv:.

fla© etlifllGS OS the life Mstosgr of the insect were sad©

latsorstoxgr eoMiilsns* Th®, detaile of oteeivatipm Had© are gives

hetmi

Bmrgmee of gestes^ly takes pla©e

ai^t betrreen the feoux® of 12 mldni^t ajsa 5 A.M. saiS mtiug starts about

24 hours after eseigenee. a rtile eoptilation talsee place at

ai^tj rareS^- it isay take place dririr® tise also»

OfiBO0itl6na Orlpositios generally Qomremes ^48 hov^is ^tsr

GHQjgoBcejj 1»©» S4 Issui® Qfter copialation mA taKes piece aS ni^t# Siie

©MS are lai# ia mesee oa tfee teMer le^es of tKe &ost plaats, SffinaasM '

in lOKigity^inal itobj 2 im 3 layer© 'Siickj, -aat rows toachlRg mxsh ©tljer*

2!la© sasEes ©f ©^s are covsr®d wllii coloiired silken Mhm cag^

i» eMmeys tf?ithout food plants the mo-aie ususa,iy 1b^ eggs oa the isueiitt

g1o'& aM men on the ©idee of the cM&aiey0« fhe egg meeogs laid Qn clo,^

gaafl' siSes of ohlHnsy® laot be cova?©d ifidth the Iruff cjolotirsd lieda?©»

t gilres the swHajsr of ©ggs laid 10 indiviau^

fosiaie B©iib0 mA the dtjratioas of their egg l^isag pe3?lodi©* '&e Isyieg

©stoMe for 3 'io- 6 Qftfe. Ifc© ausnber of eggs laiS v^es from 1332 t©

256S vdth as avors^e of' 1899® t^axisBim xmssber of eggs ©re laii duriEg "Sie-



( SABLE, I
I

BtolJOT of eggs laid by fesa^e moths ©f S.maritia

Sl.Ho. Of Bat© HuEiber of eggs laid on subsegu^it 3b?jb Total Ho*

pairs of
mothB

of '
f^R^egcmce

1st

day
2nd

day
5rd
day

4tb
day

5th

day

6tli
day

7tfe
tSoy

of

1 18-10»66 mi 718 807 467 212 164 Ml 2368

2 20-10u66 Mil Q30 llil • 843 195 llil 1933

3 20-10^6 Mil 796 745 362 144 62 Mil 2109

4 20-10-66 IJil 774 566 46 237 mi Nil 1623

5 21-10-66 Nil 528 415 189 114 112 70 1426

6 21-1{>"66 3x1 832 624 212 385 Hil Hil 2113

7 21-10-66 I?ii 468 649 559 337 llil nil 2013

a 25-1046 Ml 712 355 265 Ml Mil Sil 1332

9 23-10-66 Nil 968 677 228 124 94 Ml .2091

10 23-10-66 Nil 1084 521 205 135 34 mi 1979

Av®esg© 777 595.4 337.6 209.2 88,5 70 1899

rND
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fe@C0ii®'s to '^e toaM aM •pso-'Siospaole' GMeM

^jfe^lng feffiimisli bia^» asaafe aets© ^en '•iie

•Sefer© laei^Ms^ ms, •mt^xpIMm stops •feeiii^, eli^tJar 0

sM ffata iwais#^ a# &mt im-m stage last? 2 m 3

m^B-i M ^

mrn'mQ&d is0t^ is- y©ia« 5^% a pesMsfe

ttege.. B0% is ^iiaSrie^ saaS '©aretei, »teaf©.Ml^e®.-

the pTOtlioiseie sb|6M i© Sa ©saw aa tli© ftet tee1iar»

toe# tkeeoae© i©®.' eoa^icttd^s. than ia tli@ ptmix^m tnstej- tlse'

sise if 1^@ lanteoie B^gaieste 1,0 m ealte# tefcag ISiis iasta^

litolt® Ica^S'teaSisti JtBtp m •&© ts^eijaii® 'f

t© 1^© pest©¥4©3? iiwgia of 'tfe© 913i ©©^mt» ®©ee me tlv& ixi

awstjer di^^eisi mm d.&mQm&M^lf»^ ftasrs^:^ oa ei^ei? ®M© ®i^

t?ffl- l^tOESlJ^ %slQv '&©. sisli doi®^, iluea ©» el-ii®r bM@« iSae ssat@r|>421m?

aeeeeaa© ^ tlie sM. 4£ &i.ttm tl^'sae to Ws instar also* "fe©

m.TBis mf at m© memS. ijsste it f@eto %- ee^tiag m© ^em mMex ©f

Ife lu% fe0©aa"•4%•^0awa$^©;•i;teefi1^e^il^ feeiS^

m©' leaf blM©- aargiiis*. #aet ssaltiag •&!! €sate2»' .

plSlW tisecMSP aiS pel® yeiksW' -iM ^l,Qii3?« flwratieia ©f tli©

sfieoBa insts^ i© «,•% S- is^®' Cfiles' II m9: ili|»

We -WM' :toter 3mva t# il^t. ^©a' la. m>%^ eM is

s-femt fesaS. fflft p»®9me4© -^©i# m& l.i#t fexw 1»

fli@ bofij te gi©©& ttersell^- aai l^fipa3J.|r tte irentrsi
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SfABLE III

Buratioa .of differmt stages of S.mngitla in days

•SI, ••
Ift).

: Egg
p&slod

Ist
inatar

2nd

iaetar
33Jd

inataa?
4th

instar

5th
insta;?

Sth
instar

PumH.

po^oa
fotal life

cycl©

1 • 5 3 2. 2 2 2 a 28

8 _ 5 3 2 2 2 2 6 © 28

3 3 , 2 2 3 2 5 • 9 29

4 5 3 2 2 , 3 2 5 10 30

5 5 2 2 2 2 3 4 8 26

6 5 2 2 2 , . 2 ' 3 5 8 27

7 3 2 2 2 2 ^ 4 6 7 20

B 3 2 2 2 2 3 5 • 9 28

9 3 3 2 2 2 2 . 6 8' • 28

W 5 3 3 2 2 2 .5 9 29

Average 3 2.6 2<.1 2 2.2 2.5 5»3 8a4 28.t

QO
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VELLAYANi

ueRA?^^

(TABLE IV
I

Isongavity of laateS nsale of S«!3aiii?itia fed on st^r solution

SI.
Ho..

Itete of

©EmrgencQ
Ea^© Of
death,"

liOE^vlty in
days

1 19-11-66 27-11-66 8

2 22-11^66 3oj-11-66 8

5 23-11-66 2S-11-66 5

4 2>11-66 30-11-66 7

5 23-11-66 1-12-66
1

8

6 23*11-66 2-;l2-66 9

7 23-11-66 2-W-66 9.

, 8 24-11-66 2-12-66 3

9 24-11-66 3-12-66 9

10 24^11-66 3«12-66 . 9

Average 8

30



f ABBE ¥ - ,

MngBvlty of mtafi feoale of S#mur|tte fai ©a solixtioa

SI* ®at© of ,tet© of Longevity in
Ho. . . eMrgeaee' deatto

1 19-11-66 1-12-6^ 12

2 22-11-66 1-12-66 ' 9 • .

3 ,82-11-6^ ' ^ a-12-66 • 10

4 25-11-66 28-11-66 , 5 ' '
5 23-11-56 3CK11-66 i

6 2>11-66 , 30-11-56 7

7 25-11-66 30-11-66" 1

e . 24^11-66 2-12-66 8

9 24^11-66 8-12-66 . 8

10 24-11-66 2-12-66 0

Avarag© 8#1.

31



32

sasiB VI

Longevity of unoated laale of S«iaaugitia fad oa the sugar solution

SI, Date of 35at@ of Longevity to
No. ®aargence death days

1 23-11-66 28-11-66 5

2 23-11-66 28-11-66 5

3 23-11-66 29-11-66 6

4 23-11-66 29-11-66 • 6

5 23-11"66 29-11-66 6

6 23-^11-66 30-11-66 1

7 23-11-66 30-11-66 7

8 23-11-66 1-12-66 8

9 25-11-66 1-12-66 6

10 25-11-66 g-12-66 7

Average 6,3



fABLB VII

B0£!g©vity of i2i5sjat0d female, of- S^aauritia fed on the

SI. 3fet© of
eEergsne©

1 23-11-66

2 25-11-66

3 23-11-66

4 23-11-66.

5 23-11-66

6 25-11-66

7 25-11-66

8 27-11-66

9 27-11-66

10 27-11-66

Average

Date ©f
death

29-11-66

29-11-66

50-11-66

1^12-66

2-12-66

1-12-66

2-12-66

2—12—SS

3-12-66

3-12-66

O O

Bugassf BSlutioa

Soj3g0Tl% ia
days

6

6

7

8

9

6

7

5

6

6

6,6



TABLE Vin

IiOiigOTit(3r of tsafed mteS mal© of S^s^rltia

SI. Jfete ©f 2^t9 of Longevity
Ho. mergence death days

1 g&-2-.67 1-3-6? 3

2 26-2-6? 1-5-6? 5

3 26-2-67 1-5-6? 5

4 26-2-6? 1-5-6? 5

5 5->67 5-5-6? 2

6 5->6? 5-5-6? 2

7 3-5-67 6-5-6? 3

0 3->67 6-5-6? 5

9 5-3-6? 6-3-6? 5

10 3-5-67 6-5-67
\

5

Avwaue 2»8

34



TAM® IX

Long&viiy of uafed mated female of Saimugitia

SI. Bate of Eate of Lougevi'^ in
Fo, •eBsrganee death days

1 26-2-67 3-3-67 5 -

2 >5-67 5-3-67 2

5 3-5-67 7-3-67 4

4 >3-67 7-3-67

5 3-5-67 . 7-3-67 • 4

6 3-3«67 7-5-67 4

7 3-3^7 7.3.67
0

4

8 3-3-67 7-3-67 4

9 5-5-67 7-3-67 4

10 3-3**67 7-3-67 4

Average 3.9

35
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B» BescaAptida of Stages^

Cilat® ftg. la* lb) ... .

F^s ar© globulert slighta^ aattei^a at the poles, oj^eass-

colouyea wliM simface rugose, men viewed una©r 1Si© M.oroscop» th©

ctes2i0» siwefaoe appeaqps reticulate all over. Slj© m&mtQB 0.45 m.

4^ dlsateter. ^oxioE is shiaiB^ and tsaMluscaat aM I0 lougitiuaitaB^

.rib'oea*

Mget tostaa? oaterpiHay ( ^lats 1» fig«2)

On, effi©?'g«moe tlie catesplJlBr X*% saja in leogiai saad

.^?ows t© 2*2 2®i ia leijgltit Sody is roia^il^. eyliMrical# sli^ta^r

at th© yeat^l. gid© and 1;spe:riag ,eau^a^y« S^gmentstioa ie

•diStisSCt*

H^aaS' O-0Wi ffia .1® widltif ie a©^ Bm-mieh blae^# liiara rest ot th©

hQd.^0 Setomm 6 sots© 2 aiiiute anS. less eomrpictious m& the oliie^

•fO'Jte-eoa©pieiieusj. tte Maut© ©s'lae loostsS postesio^ to th® bottom of iat

aatea?4or swtahj oae eitaier ©idef of tfee ol&gr %• OS10 each on th®

asit©3sior latsral •boasfier,' eafi the jrest new&e t^a l&e sillier set^^' .

toi«?di3 it0 left-©id©* Clypeue 1jear@. 6 eetae, is. 2 row©#, an aateilor

4 aafi a 5>0stte-3?ior 2 eetaej ISie anterior rm eituated close to

aatesdoy tnargla*' Eaoli area .•with 7 scl®^ ©acSij oa© €o:e®^ to tfe®,

entsnaBf three euraeiaylliQg i&e ^tei®l oeslli aM the 3?ost oa "fc®



.41

dorsolaters^ wm* Sw® sjaoll ©©tse oa •&© aAfrontaie, one on cither

©itle. . "' '

''

^tQi&mxxi -fho shield bears ion anterior row of 3 large

s©tae> mm 'GR tha s^iaa linQ ttoe ©ISiei? 2^- oa' ei-&er side. A few

voT^ setae '^pesmb tcswas^s the posterior IsoMes? Df the ^ioM*

Xatoal to the sM©M 4 seta© eadl Qia either- sMe, Im-egulai*^

aietadbijtea'. tBg& 'well aev«lcpea» spirafeles presesfe*-
... 'I

Kfeso-feQrsit qM laetal&orass A 3?pw of 10 sstse csf unifosia sizo-arraj^et

©!»• 1®E0 aorssl m& la-t©:^ iegioss ©aS two sefeef oae cm sliaier

8ia©j 3ust afeoV® tee of "01© thosatsic 'lege.. Xiegs well

AMosmi' COBBists Qf 10 sogfflefi'tef the first 8 BQgmntB 'eaafrsriug the 0

paix® of spiracles* SegBeiite 3 to 6 ajca 10 carsrie© fee 5 pates of prolags#-

iBt to S'Qi aMojdnal segmsialiies 10 seta© of vasyisg ®4ae pr®eeat d±Dl®li'

buted to^gularlyj ao3®all;f m& iatej?£a.3y oa emh, ©egsaeatir

9^2 :«&'d02^53ei segisantt © setae "a.r3?a2!gea la a wim fotir each em ei-ffiier

Side of iti© i!®aiaji lift©#

10th Gfefloiafeal.. e©pi®ti is. present a selerotlsefi gihieM like

plate 4 sofe© la. a row» •t«® eetaa eaeh on either side of th©'

m^im ISne# , , ,

g©eoM ittBteg'oateroiliar ( Hate 1, M$*3)

33ie eatei^iiHar eooa afte^ iSio fijrst saoiait i^asusres 2.7 tm

la leijgth*- Sbie htsafl moaeiires Oii43 ®a in breMlii#
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Hsafl? It is as feioad bb the aM i© paier In coXous Itom in the

tiwt iastQr« eaS assajagement. of oetae €«3 ia lot tostac.

An- sstsiioa' vmi ©f 4 ©eiaa# 2 m ©itliCT' ©Ms of the mdioa

.ains sfflft 9 poGteasior row of 4 as^ setae*. ©ilSiejp side of itae

&e 4 setae eacii| on© situated above ttoe Is^e of l&e leg^ siddorsal

to t£h© splr^ie aai ihQ. o-Sier ism aatesAor to th© apixaoles aM elosoly

£^pS?OSCtiBSt0a*

%1b0&- m& ^tataiorass tO bb-^.. as?© mxmgBd to a 3?£^ ^towf^s -tb© post^slor

bosdez-r

let to S-Si abdon^l2i84 eegiaentsj fash eegacnt ^th S 0etae» oloee to the

anteilo:? bdafiSoyt ©ae m ei-^er eM0 ot jaifi-^oa'S^ Itiie#- On eii&er etd©
;<

of tJae ©e^prnt 'gro 5 e©ta© ©aolij., airsjas^ei. ventE^.td th© opiraeifet, oa•

b<MM it Ifeo otligr two ^orsj^ •to it*

9i2x segaietitt As In 1©t instaap»

lOlSi s^gffloats A© to 1st toetar.

*aii3?a'inetas> oatearoiaiaa? (Saa'Se t.9l*ig#4)s

&© iaWa meaOTfQS 5 to 7 h® I® lesgl^i 1»5, to 2 ® wid©

mmm tM thon^. Boa^ ii^t green aoa?sal2^ ana latorallsr &s& pale aaa

siKJoth Wntgpaily* HesS ffisaBiJTes 0»63 j® anS, 46 H^t bx'owa} eoron^ sutw^

Is aistinotf ad:#SK>ntal Butures SMlstinot* feiber m& a^rsngessBnt of eota®

sffi is ps^evioas ine.t&r®.
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Bota In botwen the antsrlo laterSl oete ol «ie aaA «>« S9^-

the base of the leg*

1st to 9th aMostoel aegEieatsJ She arraagesisat ana aambej? of as
ia fomriaj iBStar*

10th aMoffltel BegtBirti 8 setae anaiigsd to t«> »ra of 4 e^, ^ Betee
loiter tbose on otiies? s^smts*

?i^TrHh iKst-aT' eatarpillay (Hlat© If "fig* ta# 7b)S

this 10 tbe fiteal metar cateipillOT! stout oyimarleia. anS

measmrao 35 to 38 « in leogl* aofl 5 to 6- ®»ss the .=l«<ae OS toe
tiioxaxf general colour greyi^ ^en*

Heaat (Hleto H, JlE. l) 2'2 2»5 »o ^ ^
torsal «p.^t<, of tho partGtal region «!«. a deeper colourations fTOni»
oJwoal region colouroa »ltb a groenlBh utees eploranld. mtusfo
well flCTolopea. Frona represented bj' narrow aafroatfls. OJOTeBO
sular extenM=g doraally reSuclng the area of frone. Mfrontol area rttb-
out any s'efei. ClspeuB »l«i ♦ £>eteo, » each on either side of e»o
median line. Iflbno. 2long setae on anterior rnxgix,, om ® eitteff
side! one seta eaeh on either aide on lateral «rgin, mUi ano«i« tenor
to Iti sis sjall setae eurrouni tile notcil. Parietal area va® 11 Botoo
each, Of «M«1. «aee are aroanS the antenna, als ooalll present on the
entenor mlgin on either oidB, 5behind the antomia, and ono totoraa
to te base Of the antenna, totenm 5eegiMiW, baaal segBBnt broafl,
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second on© long and cylindrical with a sensory seta at the tip, and th©

third segtaaftt considerably saall and placed distally on the seoond segisent

towards the outer sargin.

ThorsKj Prothorax ie the smallQst and metathorax the largest# Three

pairs of thoracic legs well d@^lop©d»

Proli^oras (Hat© II Eig,2) Shorter in length thaa the meso and rotathoraae,

slightly broader than hetid. The first pair of apiraclee are placed on the

posterio lateral aagle. Prothoracic shield :,earri©8 aateriorly s transverse

TOW of 4 long setae aeacc the anterior margin and a row of 4 smaller s©ta@

posteriorly. Anterior to the spiraoles, on the lateral nargin of ths

tei^pisi on either side is a pair of setasj in a line with the antsrioo? row

of larger setaa on the ahieldj anterior of these thin and hais^ and th@

posterior long and on raised tubercle* In between tte spiracle and the

prothoracic shield, in line with the posterior row of setae on either side#

is a ]^ir of setae# Pleursl region bears just above the base of th©

thoracic leg a p^r of setae.

fhoraoic legs are well developed, fejsur tibia and t^aus

being well differentiated, the tarsus terminating in a single claw lilte

pretarsue which is toothed at the base, Coxal sclerites represented by a

raised area at the ^ase of the £mw and troohanter by a band of

selerotised area at the base of the femur distal to the coxai a row of

6 setae present on the coxal region, a pair of seta© on the ventral side

of feaur, anfi a row of 6 setae on the femx towards its distal ©stsfeBiityi

s fetsr minute setae on the tarsal region.
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Meoothoras (Plate II,Fig.3)j Broader asid loader than prothoras. toterl®

dorsal region with tv/o setae each on either side near the lateral

margin} a traasveraa row or 8 setae dorsally in the laiddl^j in f^nt

aafi in betwe^ the two extreme setae is presoat a thin hadr like seta on

each side; a single long seta on the pleural region just above the base

of the 1<^« Ehoraoio legs well developed with setae arranged m in

prothoracic leg.

Metathoras (Plate II, fig.3)s Larger than the preceding two thoracic

segments; sisailjsr to mesothorax in other details.

Abdoment Cylindrical, 10 segmentedj the last three segments tapering

posteriorly* Segments 1 to Q bear the 8 pairs,of spiracles, and segnsnta

5»4»5t 6 and 10, i&ie prolegs.

let, 2nd and 7th abdominal segments (Plate II, Fig*4)5 Larsfer than the

raetathoraxI a row of four setae dorsally in level with the spiracles two

each on either side of the median line; a row of 4 setae posterior to the

spiracles; 3 long setae and one small seta each on the pleural region*

3rd, 4th and 6th abdondnal segments (Plate II, Pig*5)s Eosembles

let 2nd segsents; but pleural area with 2 setae each and additionally

with a pair of prolegs saeh, Prolegs stout; plants a circular lobe and

crochets nuabering 17 to 20 arranged in a seiai cirole, the arrangement

being uniserial' and uniordinal#

8th abdominal segments Smaller in size than the preceding segment, the _
\

last pair of spiracles situated on this segment are conspicuously larger

than the rest of then* Best as in segaent 1.
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9th abdorainal se^aeatj (Plate II, M,g«6)s Smaller in sis© thas tbe

preceding segment* An anterior row of 2 aetae neaj? the anterior mrgin

one on either aidef a posterior row of 4 setaef 8 on each sid©, am-

EsmrangeS dorsallir ana one laterally, all arising £xom proioinent tisherolesi

2 setae each arisiafjg fro© raisefl tubercle laterally.

10th aMomiaal segseat (Plate II, ilg.7)s ®ie last and aaallest of

the aModinal segsaeats, bears the last pair of prolegs* 8 setae in two

rowe of 4 eaoh^ anteriorly aafi posteriorly on the aelerotised shield» ths

0©tae being longer than the rest# Krolegs well develofad and stouter than

thoaa present on -ttie other segments*

Pupa (Flat© Is Pig. 8a, b, c)# Elongate, sub fusifona, rounded et the

cephalic end said pointefl towaa^s the caudal end• Body yaore or less

cylindrical anteriorly upto the fifth abdominal segment, and tap^a

posteriorly there after. General body col0w pale brown vdth a greenish

ting in the begimiing, \'!lng buds appearing sore greeiishj gradtially

the pupa aasumes a dark brown colour. Measures 16.5 m in length and

5 lam to breadth. Mead smll and roiaided, oompoimd ©yes distinctly

clear, labrum circular with the ventral and lateral taargins black

in colomr. Labial palpi broad at the base and pointed tosrards the tip.
1ftyy pslpi long ^d sbout twiCG aasii®g;'as labial palpi, ©aclosijsg

the latter. Galea long and reaching upto the middle of the foiarth

abdominal segment jaid ventrally. Abdomen with ten segjaents, the inter-seg-

mentel lines clear except those between 8tfe and 9th and 9th and 10th segaent
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vhlch ease vaguely racked# ifites? segrasntal liasa Ijetwa^ tli« 4fh,

5tk 6th at»i 7th se^ents Sixm €aep gt^mves around the body* Segmnts

balocr wing: P^b ®ovablo» Creaaatsr jrepreaentea by t*o black splnea*

^xacie vegim a aiagle pajL3* of spls^cles situ&ted at tbo postcro

latai^ angles of the prethoraae* Abdosdn^ episaelea 7 pairs* situated

on segmsntft 2 to 8w Spintclea on se^nts 2 to 7 imlforat elliptical

Kith olevateS mrgina and dsrkca? in coloxiry those on 8th segteant vesti^al*
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0» Biology of Sosaiagitia in relation to different species of

hoat planta

®es0 studies mem made ?d.th tbs fdlle®i»g epsoies

of plaats whioh ^ow as wosSs in the paddy laais a3i«3 in ths garden

lands in feotlj of which places th© insect teeeds.

i) Paei^Jantliiategia ua'bellats

— Isfcohno diepag

iii) 0.vpagu3 ixia

iv) FlMbyiBtilia ailiacea

'^) lle«3ino indtca

0^Qg«3 rotmdus

Following ara the details of tho ooser^ationa safie on

pMdj asd different altsMate host planta#

Paddy

lesrvae fesd and gson very veil on tender leaves of

paddy# Bit the yotmg lasrme die if thej are fed on paddy leaves which

ex© KOre tiwn a month old . Grosm up oateypillare fsed also on older

leaves hut the gi?oisrth is retacE^ed and the larval period is p?olonged

by 2 to 3 flays. When bred m. tender foliage alone the laa?val stage

extends froa 17 to 19 dsj/s labile the p-ipal period ajaages from 7 to 10

day^ (vide Table XIII). !Datails on tis® coioxiration and raeasureEsnts

of tto l&rvze are given earli€ir»
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TABLE rax

Biology of S»iaam?itia oa paddy (Abov© one month old plants)

SI*
Ho#

Dat@ of Bate of

hatching
Bats of

pupatioa
"Bate of

masgeme psrioa.
La^l
pseiod

Papal
pepioa

1 23-10-66 26-13-66 15-11*66 22-11-66 3 20 ?

2 »» #f 15-11-66 22-11-66 n 20 7

3 $9 16—11-66 21-11-66 a 21

4 »f ffS 16-11-66 23-11-66 21 7

5 99 ft 16-11-66 23-11-66 21 7

6 9i 9t 15-11«>66 2>.11-66' it 20 S .

7 9 i it 16-11-66 23-11-66 SI 21 6

& ** 9t 14-11-66 22-11-66 tt 19 s .

9 »# »f 15„11-66 23-11-66 n 20 a

10 9f 16-11-66 25-11-66 tt 21 7

PseudantMsterla taabeXlata

Tills ?ree'J which, is foima ooEssoJily along hmda in paddy

fisMsj ia ar» alteriiate host fos Sgodopteya-g la the al)sen0© of paddy

the catsrpillais wer& fomd to tliriv© well or tlrase pleats»

She larvae were fomd t© feed asfi grow well oa this host

plaiit. Both tender asid mattxsB lesves of this weed ex® solishM the

larms, tlicugii the ^ei'^mse is fomid always for the tende® leav€s.

ffe® lflr?al period ©st©?i<-Js from 17 to 19 <38-3^ the pupal pesiod 7 to 9

aays (Vide Table XT/).



-ir

msLS Hf

Molfig^ of g,iasmlt.la m PsenamthistOTia uiabQlIata

52

Sl»
Io»

Sata ©f

me

' Bate of
liatehtijg

Bate of

gupatioa
Bate of

0ffl@rg®sics
%g

periefl.
Iisanral
psrioa

Papal
period

1 Z3-3-m 2€-3^ef 12-4^7 20^^! ' 5 17 8

2 #9 9* 13-4-6T • 2(^4-67 3 ^ ia 7

3 #s 9$ • 12-4^67 g1^4«67 3 17 9

4 #"# t» • 13-4-67 20-4-67 5 18 7

5 , t® 1>4-67 21-4-6? 3 13 8

6
»» ft 14-4-67 21«.4-67 •3 19 • 7

7 9f f? 13-4-^7 21»4^»57 3 18 §•

8 JS ♦ f 13—4*'67 21-4-67 3 18 8

9 »» ff 14-4-67 21-4-6? 3 19 7

10 tf . 12-4«67. 21<^4-67 • • 3 17 f

fh« fuill gjTOwi larva- aieasiiEes 35 37#5 o® In lehgtli and 5 to 6 aa '

in 'ra*©aat!i* general "feoSy eolo-ar sf tb@ gsmn ap eaterfillaa? is

grayish "bsmn asid tlm sdd, dorsal teiSi Is teoi?nlA pjsi

iiMiiatiBgaisha'ol@» ffe© eeailmua? isarkings are deep 'blaekiQJa aafi

jsoaia^t* fha lateral. ^s- llglit I®oto with tfee different tjaaSs

-eoalaseisf# fhe vmtijo istearal lim is yallogilsli br§Mi wMl® tte

vsaitxal regies is ^syish brosa. Si a Buecessiva gea®mtioa tti© diarstion



53

of the iinmature stages wer© observed to 3 days for egg stage, 17 to 19
I

days for the lanral phaee ajjd 7 to 9 days for the pupal period#

Isaotme dispaa?

Shis i© a coiamon wst land weed with stout steas^ ajid leaves

of haa-d textiire. men fed on the leaws of this plant the total larval

period rangas froia 18 to 20 daye ead the jupal pej?io# 7 to 9 days (Vide

'Sable rr), . .

X?

Biology of SaBauritla on Isaoime diapag

Sl. Bete of i)ate of Bat© ©f I^te of Larval Papil
m* liatoMflg pupation eiii«rg«ncs periOu Xierlod period

\
1 24->-67 27-5-67 14-4-67 23-4-67 3 18 9

2 • * e» 14-4-5? 22-4-67 3 18 8

• 3
ts 15-4-67 22-4-67 . 5 19 7

4 »f 9f 14-4-6? 22-4-67 5 18 8

5 f » 15-4-67 23-4-67 •5 19 6

6 «9'
1

16-4-67, 23-4-67. 5 20 7

7 >» ft 15-4-67 23-4^67 3 "19 a

0 «> 9 9 15-4-67 24-4-67 3 19 9

9 »» 16-4-67 24—4—67 5 20 8

10 ts »9 16»4""67 83^4-67 3 20 7
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ThQ full groim larva ©eaourea 32^5 to 55 s® long and 5 sss hso&d» fh®

Ijeaeral feodjr colour is light pinkish teown with yellowiafe tisag®. Th©

dorsal asrea is pinkisla brown along tlie cdd dcwsal lln® and tiiis ares

is jlot diotlosulsteWa fro® ths siaseomidisj# regie©-* Seat Imsw Ma?kii3ga

eese felaek in eolour* Sub doreal area is pisklaliKyellowt wMl« th®

lataml area al>ov© apiraeles has a lirownisli jellew eaXo^aatiou with

a pinkish elaade and. the rest of th© lateral asea is pinkisli yellew*

Ventral region is ^aenioh whits. Ill th© succeoding generation tte

egg? period was 5 dsys» laajval psrlofi 18 to 21 da^ aad pupal p#ri©d

7 to 9 d&ya*

Cyoeraa i3?is

fhiss wsad is v&vj Q&mon in th© paaSy lm!de« Thau^jh

flQ0liy tb© leaves bs& of tel. consistency#

fh® first iuate Imsm do UQt otmvi&h tb® f©lisge,

•s^Mls tits fsill gvom larvae feed voraciously on tS® freBls' leaves*

Bia larval period' Bistai •tS 20 days mA tfe© pupal perioi. ? to 9 days

{VMe Sable mi)»
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Biology of S,i8SRarltia on Cyperus iafia
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Si,
Ho.

Ifeit© of

egg

Date of

hatching
Bate of

pupation
Bate of

eiaergence
Iiarval

period period
Pupal

period

1 25-3-67 28->.67 15-4-67 25-4^67 3 18 6

2 ft ff» 15-4-67 24-4-67 3 16 9

3 9*
•»

16-4-67 23-4-67 • 3 19 7

4 »» r ♦ # 16-4-^7 24-4-67 3 19 @

5 »» 16-4-67 24-4-67 3 19 8

4- »» »» 15-4-67 24—4—67 3 18 8

7 »» »♦ 15-4-67 25-4-67 3 18 8

8
• 9 »» 17-4-67 24-4-67 3 20 7

9 »9 »9 15-4-67 23-4-67 3 18 6

10 »» 17-4-67 24-4-67 3 20 7

®i9 general body colour of the last instar larva is light reddish

broTO with a prosdneat light pinkish laid dorsal band, deliiaited on

either side by narrow black lines* The sgaillvuruir Barkings are

distinct wil^s dark black lustre# Sub doraal area pinkish broro#

fhe lateroveatral region is ooncolorous with the sub dorsal area,

©te ftall grown larva measures 55 to 57,5 xm in length and 4.5 to 5 Em

in width.
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Miateistilis ailiaoQa

gaga rsariiiga inwiieatsi -that tMa eesson wet laad weed

is isaauitabi© a© feed fex -SBQioDteara laaro©. Heai^ moifftality ©ee«rs

mos^ firat -iaatar ImmiBt 'sM. tlids® wMeh swriwi sabsagu^^lS^

4i©i3 without empisting tlie lasml fasioi*

M.0 g®®aina0®ous ^c&m lm& wea oecura eeeaio^y is

the TOgetabl© fte Hes!^ leainse fio sot esMMt Maajdlue®® otsr

mbm ftally imtiss?®9 Tim lasta© eheriah the pl^ta v&j miQh aaS gsm

•vigc®o»0ly» .a© larval- periM OQoapies about 16 t© 18 Sajre wMl© tlie

papal pesioa resj^s fs?m 6 t@ -8 fla^a# (¥iae roi),

fmi mi •

of g»iBaarltia' on Sletiaine•'3Mi0a

a.. .Sat© ©f Sst© ©f ®Sti3 Of fet© of Papal

me liatcJhiKg <^sg©no® pesiM p^i&i pariod

• • • 1 • 24-5-6? 2T-3-6? 1g-4-6? 20»4-'6T 3 1.6 @

2 »©• 1&-4-6T 19-4-67 3 16 7

^ " '5 f9 f» 13-4-67 26»4*"67 • 5 17 - 7

- //-" ' ' 4 «» «*- •12-4»67 20-4-S7 IS 0

, > , • 5 *» 9-t. , .14«»4*'6T 21-4-67 ..-5 IS 7

. - , :f9- •, 14-4'*67 20^4^67 . ,3-- 18 • 6

:• 1 *9 •»!>' , 14'^4"»67 20-»4«67 ..5 1® 6 ^
I

! . . ; 8 S> , .«»-
, 12-4^6? 19-4-^7 3 16 7

9 • »# tt. 1P-4*"67 ^-4-67' •• • 5 ' 17 7

.10 9» 21,-4-67 .5 17 • ^$
w
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Siia full grown caterpillar measures 38 to 40 tm Img and 5 to 6 sea

broad. Fully grown caterpillar is blaokish brown in colour. The

aid dorsal baaS wMch is faintly light brosm can terdly ba distinguished

from the general dorsal colouration, fhe seni lunar markingo are

quite proffiinsnt with deep black coloTjrationo The sub dorssl area

and th® lateral area are light browniah, while the ventral area is

grQeaish b^KJOTa.

Gyperua agotimdus

Sh© leaves of thi@ cosmon garden land weed have almost

the same taxttare as in Cgperus iris. She larval period Bxtm&B-

18 to 20 days and pupal period 7 to 9 days. (¥id« fable XVIII).

fABL3 mix

Biology of S.miiritla on Cyperue rotundtss

SI.

Ho.
Bato of

egg

Data of

hatching
Bat© of

pupatio^
Data of

emsgmcB period
Lapval
period

Papal
P©riO(

1 25-3-67 28-3-67 16-4-^7 24-^67 3 19 8

2
♦f 16-4-67 24-4-67 3 19 a

3 f ♦ >• 15-4-6? 24-4-67 3 10 9

4 »• ft 16-4-67 23-4-67 3 19 7

5 »# 15-4-S7 23-4-67 3 18 a

6
»» 99 15-4-67 24-4-67 3 IS . 9

7 •« »> 17-4-67 24-4-67 3 20 7

8
t# 99 17-4-67 24-4-67 3 20 7

9 »# 99 16-4-67 23-4-67 3 19 7

10
99 9 9 15-4-67 '24-4-67 3 18 9
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She full gsom caterpillar is deep g£>©enish tsrosn with a raid dorsal

light, pinkish baM. The semiltmar carkiiigs ara light black. 3?h@

sub dorsal area is yellowish green# fbs lateral regitm is greeaish

yellow dorsally sna pinkish jfBlloar ventrally. 5?h© ventesl ar©a is

light greenish yellow. The full grown, larva TOasurQs 30 to 32«5 m&

in length and 4 t© 4,5 ma in breadth.

i^feot of orogding on the lanral behaviour aM coloia-ation of

S#B>attritia

To stu^y tte hehaviOOT patteaai, and eoloar variation

of gpodoptera larvae when brefl slagljr aM under erosded condition

t!xLa esperijaent waa conauoted,. 9men rear^ singly the caterpillars

are lethargic in habit* fha first inatar larva is pal© yellowish

green and tha aeesnd 3astar lar?a is yslloBish gromio fh@ third

instar larva becomes stout and aasiaaes a light green oolotiratioii

with the longi'feudinal aM transverse roarkings yellwish whits. Boring

the fourth iastsar the oaterpillar bocoiaee till stouter sni the

eharacteristic pialcish brewa ban^. a^es its ap^earaac© ani tte general

coloijr of the lanra is greenish. Tiia fifth instar Isxm is fleep

greenish with black serailmar Mrkiags on the dorsal sid@ of the boiy

segments® ®ie pii&iah broHii band beooaee broader, yellowish whit©

ban^s appear imeaiatsly below the aemilunar Barkings, anS jrellowish

green band veatro laterally# She sixth instar caterpillar is also

olive grem with piak wifftieion and has all the sarkin^ founfl on th©
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MSCUSSXC^

(The EOth of Speflopiiogst miritia- eiaergee from tSheir pupae

dtoifjg ni^t aM mtes 24 lioi^s after t&© eiagj^enoo. ffihie observation is

in coBfiHSil^ Yi-iiai that, ^ Ajfjar (t93T). layiag

©ojasienqes Oa the sight f611o®i»g tis© ci^t of imtiRg i.e», a

Sestatioa psrdled of 24 he^a and a p3?e«*0¥ipoBitioa period of 2 d^a* But

©ccoMing to .^aaathasa^i^aiiaa & iysrsr (f937) p;ee«<s^poBitiaR period

lastB -for 5 tp 6

ffee egg layiKg peMofi of -fee feajs^e !!«>•& hBB beea seeii to

cover 5 to 6 Qaye ia tiie preseat studies v^ea the iBOttos arc fed with sugsr

solution. masiraam w^ct of eggs (fiissg© 5S0 to 1084 ®aa ®v©s?age t17)

€®0' ladfi on tfee ele^ aest to tlmt of matla^g-. maabes' apereasesj

oa suoeesslve ds^B it feeiBg 70 on the last day* 3&q feaaSie laoiaj ha©

dovelopefi ja&uth parts ^ feefi© reaSily 3ix l^s labor^tda:^ on eiigar or faojo^

aolutloa# So evMesitlyt;. it fcefle is tit© fieM also sM tto© <3gg l<^itsg

peyio^ ssgr last for 5 to 6 asy® ana eves matm

k feita^© wyiAi fias the c^aoi% to lay frost 1332 to 2368 egge^

the aversage being 1899* ®)i© aaxim® reqorded by Arm'ihaisayayaxiaa &

(l937) iS' 2750 per fea^s astfe*. faE®as md BeaMoloy (1958) •

370pox't©cl -tet in Hawaii tho merage msk&r of ©ggp per ^np is 709 ^ the

aTerog^ nmsber of euch. gxtsup© laid by a f esBl© is 8»6f average asjjaber of

•eggs lalfl per feml© tims woafes oia-fe to 6C^7« fMe *9111 fsbow iAie hi^ level
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!/^ VEULAVANl .;S„'
\'\

•Si- y"

Si© ohaetot^i^r of -fee laartra© wMch is its aaia sK>3?phologieai

feature is fimdaanestally the saias in all the instars (sxceptlng for eli^t

wjd&tions in the aaasiajef and srjCTjgeissnt of t&e setae in the bead oM ifee

ItjffBo "ttioraeie sogaests in tli© different Inatars*

fable XiX gives Htm effeet of beisag 'jjeasred on Siffermt host

pleats9 on the laj^ol i'eratiOB, of aaaritla as:^ th© larval colouration.

XIX .

Effsel* or Siffereat feoBt ploats oa the larval aM cli«>ati©ii arsfl lari^

colGt«^tloii of .£9 lasaritia

Si.

iro.
Host I»srvi^

perlea
iB d«5rs#

Pupal
peirioa
in

iaml colowratiOE

1 17-19 7-10 STOsrasli gre©)a

2 . Sseudealihlsteala mbeHata iir-i9 •7-S!^ bi^wo

'$ leaetoe diroar 16-at 7«t pliMsfe. brsm

-i.- 4 Croerus Iria t&.20 7-9 l^gfet reMi^ b»0m

5 SCLeusla© iRdiea 16-18 6-8 MmMx&i fcsoTO

. 6 Cotgwis wfeuHfiim I^SO 7«*9 •Gyeesish Brom

>-•

It can be seen tiaat -feea?© is oll^t variatioa ija -as© l&xva3.

pesd£!d v&ion. gv&m an the aiffereat boei; plsiatsj tiiose breS ok diuvm

Sroeras lzla» j. ana Croeras rotunQus takirjg sl3.gitit2^ laojS) ^Ime fos» the

law^ Suareitlon Uiea 1&o^ b2*ea oa others* 'Sao lowest dus?atioii of 10 to 16
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Is ohBeivM hi "Sie lanra© brefd on EleaBiae indloa * The pupal perioii ^«j©

is S0eia to 13© lowest when brea ok tfctie hosl; plsat»

Wkm the ieoira© btq gmm on teMes? paddy plajats# -Qio laiir^ dwistioa

1? to 19 aagre, bat vOi&n the later stages are forced to feed on the foll«^#

of @?om U|> plmtB the lafval periodt ie ©xtesS^ to 19 to 21 days. SMe

©ffoet b&B bem ©lJser?M aacmg lasva® fm leaves of Eieusiae iiiaicai

larvae pupstefi on the IStla Say ^hm th© lesves ar© of yowz^ plants aM. on

the IStli iay ©hea th© lealrea arc from laatu^e plaaits* M,© clearly iMisate.s

•tot •&© teMeasaess or o13j©rwie© of the tolioge l^lucaace© aeration of

toiature etage-S'. & Bea:^0l©y (1958) bas ropoHe^ laaat l&e'larvae

left t©' eelsotea tejjder foliage for their food aaa "tot if foreed

to feed on satt^ ImTes tbey toolc locger tia© to complete the awelopE^nt#

0O1OB2? variations? sxq also laoticed ia the lasroe vtaen fed ou tho

ti^ereat host plaz^te*

fh© larvae g^wB ioSivldually otg lethergl© mS. Isse aotlve wMl©

12J0IS© rcasea \3a§©r^ CrowaeS eonaitions are veiy aetiv©* fe© eolsaar of th©

l&wm gmm laaivia«ally is aeep green %vith the ellff©3?eBt eoloi^ basae m

1;toa bedly preMaaeptf ©sly tomMB •&© latter half Qf Biscth iastarj «io the

Issva© a eolmaratlon* the larva© hm& xsx^qv -eroMea

coaaition esftwire a greyisli oolouration a,«rtog m© foarth Sustarf aaft

tiais eoicmr contismee till pupatioa# i qsrfeto ^aount of 0?®ae,tioii in

•colour ia BoticM. aaOBg larvae growi iBfiividually ead t^er orowflefl

eonditloiSB«.
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SUfeRMEY

Mterafere oa the disstributioaj host sarsgej biplo^^

ee^onal izujldeacei saatar^ eneiaies aM eoatjEOl of eIco swasmlBg cat©3>

piUsg# gpodQiatera mugltla liae been asBviewea*

Sh© M©i0gy aaS bi^nosle© of si©© BtsaOTilBe eatei^illar*

Spoaoptez-a amrltia fe©eii wsfcM out# I10-&J e@©rg©s at ai^it.,,

saatee 24 hcairs aftea? aM l^e eggu agsda 24 hoia^. Ovlpositioa

p®xiod i© 3 to & days* Sie eggs Isda Sia aasses aafl covered Mth buff

eolourccl hairs-. lusSjes? of eggs laid per feiasle raisges betweea 1332 to'

23S8 with an averse of 1®9. fhe perioa ie 3 flays, fh© fisst

instar <^to£pi2iars feed l:gr 'ecsapli^ off •&© gresa matter* irom the latter

half of the second iastarj the larro feeds by aibblisig the 1©^ poz^oas

aloi^ -fes ©idee of the lesves. The catorpiH^ attsdim a sdze of 35 to 38

m la Xejjgt^ aai 5 to 6 isa to bs^adth ia the fiaaX 4jaet®p (eixth iastar)#

fhe laotsre 1> 2,' 3$ 4* 5 eaid f ©eeupy- on eaa avei^© 2»6t 2.1, s, 2.2> 2*5

aM 5#3 respeotiwiy, 5&e- total lawaX dnvaMon lasts IT to 19 dayst.

Full g3?e®a larva pi^ateS' is the ©oil, ,ia m ©asrfchm cell. ^p®l foa^oi is

7 to 1G dagns '//ith ©a aifesfsi^ of 3.4 days. . S||te4 fes®!© rao'ibs evffviire on

m asresjsge fda? 8.1 Says «ii days, ijMot fed aM unfefi ooMitloa©

respoetiirelyi wMle the mtefi ts^es surrlve om m omsmge for a period of '

8.0 snS 2.8 a^s respeetlvely. tlraBatsd foiaales lender fed asd unfed ooaJitioaB

iived oa en svesesge for 6<»6 SKd 2»6 daye araBpectively, «3ille tmmstefl Hsles

lived oa m average for 6.3 aad 2*5 r©©pectlTs3y. She mated asKl fed
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jaoths (bolto mlQ mi. feiaale) liired for longer perils* Ihere is a

preponderanee of feaales in the ratio 1*2 femalss to 1«1 neles»

3?he different iiamatare stages haw feeea fully descrihed.

Studies on ISi© larval dwratiba sad eoloiar on the following

wet land and garden land weeds in Edition to paddy have bees woiteed out.

(1) • PseMantMsteria usfcellata
(

la) Isaehne dispar

•C3) %^©ru3 iria

•(4) Klabgistilis Mliaeea

(3) ElettBine indiea

C6) C^eains rpfa^dus;

-Y Sli^t TOTiations in the larval duration ar© notieed. It is

seen 12sat this erbeasioa ia,la3?val period is related ^th the rou^ess of

tile foliage# la pMdy and Eleusine inaioa the lat^e fed pa tender leaves

pupate a little earlUer than -aose .fed on snaturo leayes? fhe larval

dolouratioa differs tiaea bred on the different host plants.

Studis© on the effect of rearing toader erOwSed conditions have

reveapLed that the larva© grdm under crowed condition attain dai&es?

colouratioa and a»re active man thpBe reared ipd^idually*
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