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ABSTRACT

Females of 1l armiger,:l laid eggs on all parts oflhe colton

planl including teminal buds. leaves. fruiting parts and intemodes.

Approximately 70% ofrhe eggs were found on the upper followed by

the middle and lo$er pa.ts ofthe plant. Main stcm and branch leaves

were nore prcfe.ed for oviposition. At low infestaiion rates, ?l% of
thc eggs \!ere found on the main stem leaves but at medium and hig.h

leyels of infestati$r. 51-54% of the eggs wcre found on side

branches. Minimum oggs rvere found on liuiting parts at all levels of
infeslation. On the main stem, more eggs were laid on leaves up to the

seventh node, the highost being on the first and second full1

developed icavcs. On the side branches, maximum eggs werc laid on

the fir$ full, expanded leaves and rhe oviposition decreased towards

lhc main stem. Morc eggs werc found on squares near the tips of
branches than flowers and bolls.

Lanae were recorded from all parts of the cofion plant
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Minimum young laflae worc or) lop ( 57.0 % )' hall -groi,vn on the

m dlc (69.,I'li, rnd iull-grcwn on the lowcr parls ol $c Planr(65 .0%).

The highesl yourg lan'ac werc iaund on squares (:t8.2tZ) lbllowed by

flolers(23.5ii) and vegelativo parts (283%). Half 8ro\Yr larvac

prelercd Ikrwers(,l2.,17) and full'gro$n bolls(53-67.). No young larv,
was ibund ofl bolls.

Kq vords: ct)tb , eggs ind larrdc disttibutia , HelicoverTt
arrni ger d. lepidaPk' ro ttoctuidae.

1. INTRODTICTION

h Pakistan. thc American boll\\at]:I, . Helicat'ctPa arnigen)

(tluhner) (Noctuidac: l-.lidoptcra) ir an importanl pcsl ofcolton and

ha\ bccll rccorded iecding on 65 p)ant spccies undc. a varicly ol
cliniatic condilions lrom 20 r{r :500 m ahilrde(Molruddjn, 191t1)). in

196/_. r \rlclc ilila.k \\as rccorded iI sone areas oI the Punjab,

Paki\1,rn , on dcl1a pjne collorl vil.telics rcsuiling in conlpletc collon

f.lihrrc. In thc cafl,l 1980s. il hec:irne .I serious'peslol maizc.8ram.

tu[rirlc! and culurhits bul ronlL]rrcil lporadi. on coilor. FI(u 1'lEg

onx,rrds, iL blcam. lh! flric,r pesl olcotr)r and causcd considcrublc

damige if 199-l and 1991because ol rcsislaace 1o the maior gloups of
inscciicid!\ (ALxa,l 

"/ 
dl., 1995 and 1991).

The eggs oI thjs Ptist q cre disirilruled all over lhe (non pianl

bul ihc orlP)siti()n pailcrn \'!as ,ot consi\tcnl on coLton (\\ilson rr
{1, i98tl. B!.nhard1 and Philiips. 19!i:, Fix,lgcLl, Ha\t.ln ./
a1.,1s90).E-sg dislribution dill.rs sjgnilicanllv hel\'c€n cotron

variclies dcpcnding on l.slcharaclcrjslics (EilL,1glj?,1988 anil 1991)).

Farrar anLl Bndlc\, (Lq55) .!Dorlc,.l thal the Llistribution ol Jl.

utmigqa ..Sgs (m cottort can dilllr- not (rnl)' lrom onc goographical

rcgion ro anolicr, bul bel\reen \cnrs also and is jnUu.n.cd b-Y rainlall

and pctt spccies composilion.Egg dislribuli{)n had a litde eilect on rhe

subsequcnl eslahlishmcnt ofihc la^ ac.

For ciliclivc control ()1 IJ d/rri8.rd with minimum insccticiLlos

h) tareleting llrc parts o{ Lhc planl thal had ,ra\imum cggs and small

lar,"ae. Ihe kno\iedgr oI their disrrilruli{)n is importanl . This study

rcporls thc disributjor ol eggs a.d larlac ol/l a/rriq.rd on lotton
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cullivar CINI-2:10.

2,NIATERIALS,\N) }If THODS

Disrlilrrrrilrn ol l{elico|eryd rrrrTiger( eggs \as studieil on the

cotton culli\ar. C1\1-240,nthrce locations during l99l and 1995 crop

seasons. lhc croll \\as plarled in thc first \aeek of Juieatalllhe
locarions. first localion $as the rire.ain arca allou1i0 knl a$al lionr
Mullan Second location tlas abolri 1-5 kr awa] frorr NTLrllan and

surrcunded b\ canals and \!ater cbarnels. Third iocation $as near lhc
cit\ ar ihe e\pcrimental area ofthe Cenlral Cotton Research Institute.

Nluhan. These locatiots !aricd in the inirial lerelolpest irltisration
cstimaied ir latc ,\ugusr. Thercfole. sludics rvere canied oul al thrcc

lc\.eis of nerural inlisurion u:. high , ncdium and lo\t (rvheie mean

numbcrs of esss $'ere l5 and 18. 8 and 10 and 3 ard 5r'planl during
199:i and 199,i. respeclivel!). Rcgular cgg counting slaft,.d in
Septenrber \rhcn pest': acli\ itr- $ai a1 ils peak. Randonl]'selected
five planls ."\amirred daily up to 25 days each y-ear and in all 150

planrs, l5 per )ear $erc e\a iued tiom each localicn. Eggs dcposired

on all plan! s(ucrrrres \ere rccorded indiYiduall) on r planl map a d

\crc calculaLed as pcrccntages oftotaleggs dsposltcd per plant. Egg
populalion !-.0 theie stucnrres $as suurnralized and is prlsenLed on tLrp

(fiom lcnninrl bud t,r the l0'r'nrinstcnr iodcs)middle (from 11"'to
l'1r :O .,"' .','' .'^J(. '.n|oll.'ln , llu - (hJ -' 'o ,o ' 'J ,. r. u.
node") podonr L.i the plant. Lggs rcco|ded or the m.rin .tem leavcs.

side branch l.a\ei alld liuiring palls as \!cll as ou rhe tel.lninnl bud .

unexpardcd leat: e\panded lea\cs. squares. flnvelll andboli!\\crc
suumarized scparalel) 3ud presented ai pcrccntage ol total €Sgs pcr
plant.To derermine the laNal distributior of l-1dlrtlg"/'d, the sanle

iicldi \\cre ui.d l\hcrc eg8 distribution slud) $as carrild oul .-l-arYal

popllletion in these locations was alrnosl accordilrg ro t!rc nlxnber o1

eg3s per plam. Larlae i ell de\elopmental stage wcre re.orded lionr
ail plant parls separalei\ and cltcgorized samll (as first alid second

irstars). medium (third and fburh lnstarr tnd large (fiflh and si\lh
inslars) Data on each lanal categLn-r ol) top, middle. boltonr portions.

reproducli\e 3nd vegetatire parts $ere summariTed separatel] nnd

pre err<J a. Jcr.c'ldc< ul t, l,r1 larlJc ol.'nl.
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Thc|c rvas no ircidcnce of_rrrl..rr..r d.l.did ts. ThriDs nth.t:i
"rJ B,a,r.,r 4,/.r ..r. o ,h. inh\(.hah.r o:nr -rnerd!.l.\dra
the locations 'llese pests \{ere obsened frort fie sj\rh ro the tenth
wcck (fiom earll Julv to micl Augusl) and \,ere controlled rillr
imidacloprid.Bolluornrs- especially Zali./.r spp. wcrc c(nrtrolled nifi
deltamcthrin and /l.rr-7rig"r.r wi& chlorp)rifos end rhiodlcarb.

3. RI]SULTS

3.l.Distribution otfl. dlrlgell, eggs on co(ton plrnt
Number ofcggs or the first etpanded leafofthc nrain slcnr }\as

signilicantly higher (16.50r) at lbe lorv tuGstarion tevet and on rhc
tlrsl two full] expanded leares at medium anLl high levels ol
irllailellolr l\,hol indilidual itrucrurcs ivere rakon into accounr ,\l ali
levels of infesration, egqs r!ere tbLrnd corsisrcntlv on seven exFanded
leares and the ditlbrences \rere srlinitjca l. Attor this. egs la\ ing \ es
irrcgular. Nlinjirum eggs \\ere laid on rhe iorrer leavcs ofthe phnr ar
nll lcvels olpesr iufe(aiiur i.lable l).

Tablr (l): Disribution al ttutitrwryd drniget4 eggs on rhe marn si!.nr
ofth!' colton plen!s undcr dillererrr leveis ol inlistatjo

N.Ieans tbllowed by rhe sarie feuc. 
"." 

noi s,e,ifica L\ dlfferer,, i ir,:ri

rt

a

l\faii sLem

Lel tl( ol_pest irfisralion
5

cegs/plant
t0

eqqs,/plant
i8

]-enninEI bud 10.3ch 1.2 9.1
Llnexpanded I eaf 15.6" 7.9\ 12 .i

Expa ded leafl 26.s', 19.3" 1-1.0cd.
I-l\landcd ieaf: 21.1^ 24.1'^ t4.3*
E\pandcd lcaB 14.7* 18.0' t4.'7"i
L rpanded leal1 5.8" 12.24 l l.lig
Expandcd leafi 1.8" 8.3 ! '7.1)
l-\panded lcat-6 0.5"p 4.2'
E\pandod leafT 0.2p., 0.4"pq 2.9'
Bxpanded leat8 16 0.5"P 0.8" 2.6"

0.0q 0.0q 3.4'*

-+



Dissibulion of,ryellcorelpd a/nr'g€ld eggs on dilTerentpans ofthe

corio]1 Dlanr at di{}erent levels olinfestalion.

l\4ean ibllo$.n b] Ii.. iarrle letter are noi signillcantll ditrertnr (P 0 05)

t-
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O\iposition on the ain stem and side bmnch leaves showed

preference for main siem leaves at low iBleslalion ievel Ho\rever, at

medium lelel\ ofinfestation, the highest numberofeggs \Yas laid on

side branch lea\es and the differences ]iere significant. Statistically,

lo*er number ofeggs \!as found on fruiting pa s at all lovelsofpest
inlesratirrn (Tab1e 2).

TBblc (:): Dissibulion of Helica'erpo a/nigetu eggs on dilTerentpans ofthe

$1en eggr ol all structures of iop, niddle and boftonl

port;ons $ere addcd separatel-v, maximum (70_81 0Z) eggs lvere

ibund on rhe rop iollo\\ed by middte (12-20%) and lower parts (7-

1096) ofthe plan! al all le\els ofinfestation and the dillerences ofegg

distribution bel$cen planl portions \\erc signifioant (Table.3).

I

1

t.
:

l.

Table (3): Djst'ibution ol Heli..r-erpa dr,n/8erd eggs(%) on difTerenl

of $e coton plant at diec levels of in lestation.

whcn lea\es at ditTferent positions ol a1l fie branches $'ere

compared, sjgnificantly more eggs $ere laid on thc Jlrst expanded leaf

both a1 loN(46.6%) and medium (41.1%) levels ofpesl infestatjon' Al
high level of inlestation more eggs \lere laid oD unexpanded Ieafand

first full,v expanded leafbut the dilferences ber'ween these t\ao Ncre nc|1

M"r"r ".11"".d bi rlr Gr are nol significaml, difi'erent (P 0 05)
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.ipr fia r. U!rpo,iliofl decrra.cd ,ign ficanrh ru$Jrd. me m.iin .t<m
dr at le\els ol nesr intestd .n (Tabl( .+)

Tabte (.1): Distriburion of Helituterpa urniEe,,, eggs on rhc lea\es (r1.

side branches of rhe colron plant al dilftrent le\elr ol
irfesration.

Side Bremch
Levels of pest inlestation

5
eSes/Dlant

10
esss/Dlant

I8
eggs/plant

Tenrinal bud 11.rtr 4.6j 1i.8s
{]nerpanded Leaf 2l.ie 34.4 "
Lxpanded Icall 46.6' 41.1b
Expanded leal) 6.1 2s.4t 11.21
Expanded lea1] 1.2 5.4',
Expandrd leal'l i 0.7' 0.0' 0.1''

Nleans fbllorved by the sume Ietr". *. ni,rs,gn-itrcarrtf,. aifi"r*i fp OGI

. _,\nlong the fruitin!! structures a1 diilerent poitions oI sidc
b.aoches. rna\imum eggs uere laid on ihe first liuitinc n,)lnl
ir, rre.lia <rr aher hr-. (lr l(,o.tIlrl drd r. decrld.<o rJ$ardi Ltrc r]r,!,
.rer 1 r l"bie : j sr-nrti.d]]tt\ hrqlr Um-er ufee5, ".. i.io or. ,q -,..(78 88"i) lbllwed b) flo!'ers (8 t7%)and bo s (1,49lo) at alt leretsof
pesl inf'estal ion (l-ablc 6)

Tablr (5.): Distrilrufton ol Hclico|erpu drnigetur
b.Jre. .r dirtercnr le.cl..J r.tdlrun.

eggs on liuillng

Frrititrg Poirts
Levels o{ pest infestalion

5
eggslnlant

10
esgs/Dlant

l8

Fruilin.q poinl l 55.0b s8.3" 41.7'
I:ruitjre point: 44.o'. 30.4" 39.1'i
Fruiling poinll l.0h 11.3c I8.2
FrLriting point 4,6 0.00 0.00 0.00'

Means folio*'cd bl the sar"" Ieuer ar;; sigrit,urtf," aF.tr",,t f p 0.tl5l

I
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i'

I
I

'rabk(6):DisBlbution af Heltcovrpu umigeraeggs on squaes. flowers and
at ditterent levels of infbstation

l'ruiting Parts
Levels of D€st irf€station

5
esss/Dlant

10
essYDlant

18
esss/Dlatrl

86.7a 8 8.1" 78.8"
8.9' 8.2 17.7'

Bolls 1.5'
\1.a.:ibllf*rJb] rhc sam.lctcri.enolsigriticanllldiilcrcnlrl005l

3.2.Lanal distribution
Signillcafltl] a large number o[ small laNae \1'ar oDrhenrp

portion ol !h. planl *,lere squares $ere relatively morc lbllowcd by
middle bur no snlxll lana \\'as lbund on the lower pan. SlgniflLantl)
a higher numbcr of medium-sjzed lan ae \\,as lbund on thc middlc
poraion of rhe planl as comparcd rvith the lower pan. $.here less

number of rquarei and more hard bolls $ere availablc. Maximum
lanae \\ere tirund inthebolls. Tbc dif|rcnces in the distribulion of
lar,rae on dillerent planl podions \rere siqllificanr ( lablc 7).

Table (7): Dilrribuli()i af |lelicoretpa dt rrgerd lanac on difliren.
oI thc collon

Platrt pofiion
Laryal staee Yo

Small Medium Large

Top 57.0a 29.0' 14.0:

!liddle 20.9" 69.1" 9.79

llollom 0.0" 15.0" 65.0'
lv{e.tns lblio* rJ b! iame leller are nor si_snjficanrl) iiiffe.enl lP 0 05)

Fcedjng prclcrcnce of thc lanac lor vellctali\e and
reproducti\e pans indicated that maximum small lanae were lbund
Lrn fie squares (.+8.29/0) lbl1r!cd br- the flo$€rs (2i.5 %). terninal buds
(2:.-19;). lea!es(5.9%) and no small lana v\,as t'bund in bolls
Maxinum rrcdium-sized larvae rere found in flosers (.11..1'r;)

tbllor,'ed by squares ( 15.09'o ) and tolls ( l5.l%). ho$ever. a snrall
nLrmbcr ofthese lanae \\as fbund on the \egetati\e strLrctures. and lhe
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hishest number *as found in bolls (586%) follo\lcd b] flo\rcrs

t2!.8"/;) and squares (l5.69';) during this pedod (l able 8)'

Tible (8): Distlibtrliol ol lttli.L)\'trPd anligtl'r lah-ac on difltrenl

tli!

r"1.a;nlLowed byC; s;c rend il@;iiicanllv difiirent (P 0 0s)'

4. DIS(USSI0N

Oviposiljon patefl of /1arrlrg!/'d Lrn colItn variety ( lvl :10

shoned rliat f'enules Ia) eggr or all parts buimarimuln eggs \!'r'
laid on ihe upper 2: 30 cm panj ofthc planl' N4oth prelerence lor

ovipositiol changed slightl,! elen willlin rhe !'ariet) at dilTcrenl l'\ ei\

of eggs per plint. Jn all cases a large numbcr ofegqs \\aj laid 
'n

r,"n.;i".-p"n. ofthe main srem and branches onLl l':-9 'lqo c3g'

.ric laid ol li iting parLs a! thc llT ee le\cls oI ilrlenalfirri

!to!,el.r. l:arrar arrd Br.adLcy lt 9S j ) ir ihe Lr.S.i\.. reponed dtat cre

thir.t ofthc eggs .lllllra,4tr spp are gencrall) lou'rd on tlo\\er bu'l'i

:nd rlr. r<.t:r: \.,Fc_..1 alj '(r r'. or-rr'

-A.Lno\t gtli ol' the cggs $ere laid on llle uppel sudece i'l Ii'
lcalcs and rhe rciult\ arc in rgrccment \tirh Beeden (i9r--1) \lal'ben

and \achapong l I98 11 rnd |i!t I 1 990) \\|o mcnlltrned tllat thc upp'r

surlace is pleiered. flle resLrlls arc nor ir alirecmenr \\iih lhr-se ni
Lthairasamy (l99it rho repNi.d thsr H'u'r;igrro ltnraler preiil

lo*cr surfa,:e lbr or iposiri.n. tr ir oi cenain rhethcr dre\e 
'hans's

re|e infl crrced b) leaf char.rcterisli'" aue of the erop

.n',,,.ne,nc, lrl ru.t --.ir-lI " r, . .' ri t,n

NcoDats geDeralh Gld on thc lea\cs fnr a :[on pcr]oa a|d

shifi 1.) th. reproducti\c pani. Abour l80i"rl llr1'inell lsna' \er3

Iound leeding on Lhe ler inal buCsnnClea\e\bur thepreterc "\ai

Plant pait LarYrl stage 7o

Smxll Nfedium Large
_I 

enninal buds 22.4' t.7' 0.0i

I-eaves 5.9' 5.7' 0.0i

Squarcs 48.2" 15.0" I5.6r

ljio$ers 23.5' 41.4'. 25.8"

llolls 0.d 15.2-" 58.6'
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Ior tbe squares (48.0%.) The diflereoces inthe egg deposition and

larval feeding riles probabiy had no or \ery liltle inllu€nce on the

lanal fleding prefercnce. Similar beha\iour olHslToilis spp'inthe

fis,\ tlas ,€poned by Farrar and Bradley (1985)

\lcdiLm-.i/<,J ld^ac.ho$cd prelcr<nLe ror rcproduJli\e pan'

and their largc proportion was lound on floDers (42 4%) squares

(15.0%) and bolls (1j.2%) and onty a small proportion was seen on

the \egeulive part' like rcminal buds and lcates. In contrast, large

lanac 11ere found nairly on the lo$er part ofthe plant' This may

e\plain rhe reasons whY most clficient inseclicdes fail to col1ko] this

pe!t. alnl\'becauie olpoor coveragc oflower canop).
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Ilelicoverpa uruigera ig.y\l jJJlt 3rjr i.].L nGJrJ u+i e{i}ju.ast? Lr! J.Lill .aL,j gJ,

.. Jr$J,.l.i t J.ql.j,* r.Al .t.i, _.tia .i , Oje .J..

_.ljlL j,ji J_(_,.jI .:itl jJ- .+-
tr.Lt!_ r! i)l.l_ r++!++lr al.jr +r *

_.:lL - :- ,)-, . _Li.j ;:iS:;l,l_Sl. ,- -:.. -_.* ..

(F:L

,:o-lt ll:liroyerpd urnTl.+iu ig-i)t jJljt lrjl r L.:i: arjt /..j=t
,]_ajr. jrJr)r,i_+J!11 .cr_!r lr: JJ) +r .:L,r,r;i_.- ;"
''j--=:.r.::* C-4 .l.:..]r -F % y . jrF ii ,- j i{uJr"; ,"ra:jlr
a-, :L: _--s L.:!J ; ":-.t . .,: -:_- F. _; -, "=r*Ji i.--iiJi Li*) JJ:* jjc .rr.i!r jl_rlr 
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