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CHAPTER-I 

INTRODUCTION 



o 
() 

pL~le ana evoluUonaftly resoUl.'eeful. oqanJ.sma 

as ~ aI'lC1 ~ 1Dt.ezactJ.oas wJ.t.b a hpidly 

~ ag&".a.l __ are too dyilamie to be solved 

by 1.'e1J.anae 00 one-com:po~ coDta'ol ~,. pan.1. 
, 

. OUlU'ly by use of oberlloal CODUol agents aloRe. 

It bas IlOW ~ CW1c1eat. .. t. .. new 'pest, GOM.I'Ol 

SVatet:w CIft._ ...... ~. Mme-~ ... s"et.em 

01. ~ ~ • wb.Iob must. _'based OIl SOUIld 

ecologf.cal p.J:iIIe1ple eaapmvl.de GOlM.ioDe '" ~. 

pJd"4ens cathea' Ulaa aeft!ag &8 ~aIY palUaUves. 

fte ---PhI appUCatl10B ~ idle pest. ~ 

~ demtmde Ulatt Ule· t.ypes cd pest. speol.es '" 

each ecosystem be ic1enUtied fJ.r:s&. ~ly. 
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tbomllgb tmowleciqe OIl the pdnclplea UDC!JeE'lyJ.ng 

the fluet.uatJ.oosof pest. ~t.ions bas to be 

gained .in ol'de3r to devise aft effeoUve COJltD:)l 

aft'eat - deft - neces~ pr1nc1p1e. or 

Ule aeed-based app11ca~ioD oe pesUo~ agaiDSt 

anbropoCi peets J.e tile modem coneept of the 

Peatologlst.s. To adopt t.b1a priftc1p1e. the prime 

Jl8id .is to study the popalat.t.on ecology of pest. I peats 

01 a e.npumger: d1fferent. e.vro-cUmatJ.c CODd.l.t..loas 

and to det.emt.f.fte t.be aoo~ iIlJtU.y all6 eaoaomlc 

tbnshold levels. 

App11Cat1on of mialmlmt se1ectJ.ve bazude 

wl'lJ.dl implies &be mltdm\tm use of ehem1ea1 GODtI'ol 

agenU iD __ a 'mamteJr Gat. ~ ~ poptlaUoas 

an kept. jut below .. eco~".,. ~ 

has arecelvedQOftSJ.dez'able dte_lon of t.be ent.onDloglsU 

1D the OUJ:J:'eftt ~ TIalS pdoalp1e. in ad4lUon 

'* otbet ~. wUl aefinlt.e17 ~. the adgene 

effectS OB ~ ~sme. ~ of eav.tma­
meJltal ~dOu .. mtntmtse c.he cost. 01 

coav:01. I'nm a ~ of tho_ abcJf'e CODOepb 



1_.18 evJdeDt. tila~ a .pe~ is to (a) ae1ectt 

a solUble pesUcUte. (b) apply 1~ at. J:'ight. time 

at.· Z"~ dose. (e) 3pply it-in 1:'19I*·llIaIUld aid 

(d) minimise the IlIII'1be&' 01 applloat.1oDs as fu as 

possible. 

. til O.:l8sa. cottoD Is CN1t.1.Yated in 4500' 

~ U'ea wlttl a vezy low r:at.e of pro&te1':J.oft 

(200 _ I ba,.f1We),. It. is aaa6d._t.ed tact.. that. 

~ low yield 1& at.U~ malaly tao the Westa-
n 

t.ioD of 1ftaect, pest,s. ·Yie14 loss to the extent. of 

50 per _-* by Jaeeid &Uti 34 pe~ cent. by bo11woJ:mS 

iD lba41y _ested eareae 'bas baen hJ)Oft.ed by A.~l 

(19.). Vadet OI:iasa ...u.uoae. .l.lWeaUga'1ofts 

OR ~ pes~ exGeJ* ~ J!'eCIIOd of ~ I&SlUI F. 

sad ..... _alt' _II- (J.~.) by ~ 
'. '. ..' 

aM JJe'tl1Ih C 195" GId ttbe __ elimiQa1.7 st.udlea· Oft 

aeaaoael .... 1 ... of A- JdsI!i.\JIII" JllsIS.l\b aad 
.. 

~ U\t!JI - oRa bi' seaapaU aDd KllaR (1916' have 
, 

80\ been made eullK. 

QmUtol of ~ pea. 18 a ~ lor 

...... OIlUvaUOD of o __ ~ aM It 1s aD 

.-alllt.., ,-~ t.bilt. wse of ~ oqaalc 



~Wes OIl eHbm O~ be avoldedo Tile 

imp'tRaDae of the abemloale CaD be Ju6Jed by __ 

.at$ t:.lli* 46 " of t.he inseeUeUies used Ia Xat11e . 

are OR aot.t.oa alone. Howeger.~ &I:e ~ 

tJ.ec1 opinion as _ t.he mam1Ie&" of applieaUOftS. dose. 

manner ofepp1ioaUoB. eta.. I. XI'ld1a the States 

oj G\ajant.. Tamil Nadia... PUnjab. ~ KamaU1ca. 

IA_. ~a(l Raja~ and MacD\ya hac1esb 

baVe aggested 12. 10.8 • .,. 6, 6. 6. 4 aDd 3 XOUDila 
~ . 

of ~spZ'ay1ag respectJ.ve1y dur1Dg t.he O&'OP season 

(l~). Oft aD aVeJrage.lo.Sapplicat1orls wez-e needed 

as detem!M6 by ptqQlat.ion 4e1l$.tUes l~ad o£ 

19.5 When the f!xed time SChedule or the aQt4maUa. 

appl.t.cat.JDD ooaaept. was~. SO "t. seems t.bat. 

tbeI:'e is ample scope fO% mlIdralsin9 UleI\llldJer of 

laaeeUctdal appUcat.1ons Oft ~ \IJIdeJr. ~ ~-

91sed o~ ~ J.aj'Q:y level ~1 GODCept.. 

teee:plDg t;he dove £aeu lit View. tile ~ 
'. . 

~ w_ Q~ - (1) st.udy tkeoco ....... 

Uld ~Uoft «JOlooJ" of ~ ~. (.u) eva1ute 
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the compare,-1ve. pedomanee of four gr.amt)ar 

1ftsecUeldes. viz •• · c~l;lJ:'an.· pl1.orat.e. ~fo1an 

end qtdmlphcs ~nst ~.t.br:cugh soU U'eatmlent.. 

(111) £iftd 0lI~ the. possibUi.t.,. cd lim1tiq t.he ~ 

of app11oations t.o t.i1o~ once Sa the \feGGtaUve SU4e 

aD8 t.be ~I' 1D re~tlve ~ to ~t. the 

Garly season tasec:t. pest.s &Bd tile boUwoxms nspeo. 

Uvely an6 (lV, assess tJte relaU.ve eff~ o£ grama1a~ 

~ in 1BeJ!'easing the yield t\hI'ou. 1asect 

The ftS8I1ts of theSe Gt.Qdies aloDg \td.tb 

a ~ige .. _lev of ~ a9ai18b1e 1l~t.ur:es 

on .. he subject. an d~ 1n Ute .o11owiDO pages. 



CHAPTER-II 

REVIEW OF LITERATURE 



(A) S~L ACTIVITIES OF MAt70R DSECT PBSTS 
OF COTTOM • 

sWd1es on popalaUoa drnamles 02 majoa' 

iDseat. peeU of eo&~D. lnIluence of Wld.ous aIdoUa 

aad b1oUO f~n on "he. ~UoA flUftUat10rt 

and the maenJ.t\lde of ~ ~ caused to t:be onp 

1ft cUffe..-~ of __ OCNDvr aad abroad have 

beGD made wMely byear:llel: wrakers. fteldo .. t.1on. 

mo. ,peft1neAt -., Ute .. ser& WM'k.. am 'bftef17 

~ 18 t.he follow1B1J pages • 

. (1) IIS\!a 1J.MU.t p. • 

fte lnctaeace of Ute bo11W01nl.l_ U.&11 
( CftltM, atoll ) Oft .--- bas bee. G\1ld1ed. 'by 8eVfdN4 

ead.1&r ~r6 I. IatIla. ~ 'IJlQQ the cUnau. 

COldlt.iomJ sadpr:evalence of 3ltema~ boaw and, 



na ... a1 eDeIdee the ~ baa sbowa seasonal ancJ 

ng.t.oftal 9a1"J.a~1oB .t.B Its OCIaQft'eDCe aftd damage to 

~onp.. 

~ ., Husain i\Ud La1 (1923) la 

\he hDjab. dle' pathogeft1o c11aeases a.1rIG v~ 
~ ~ populaUoD of" bo1~~ w.1. the ~_ 

. t.ba. sa JaD\lBq' and ~. t:.hen. wen ver:y fev 

ca ___ llHs .f.D the field. : 

_ld (1939) I'e~. ~ 111 .1j1 islands. 

~ p1aBed .fa ~ eiDd '18 __ Was heavily 

infefted ..,. JI~ I.e-. and 1D'" oases t.b.eI:e _e 
. . 

I • 

e~1.IIfJ of t.be ~ aDc1,~ ~B o£ .the eaUn 

tll'R cnp.. 

. ."""" sa.ll. (1M3) ~ fnlD C.P:. aid 

~ -. k '.&1 eppauecS .... .lQly CUd' ..... WJ:7 

e~ ......... toft seedUIIgs .... ita ~ 

was ~ by llea9J' n1u .... AUglIa 6ftC1 Sept~. 

TIle popd,at.toa laanaeed zupiGy iD ~ aaiI 

1'elMirl8d aeUve .. 11 .. end of ... _am. ". 

laW. tIamaged ~ YOt.8l Sb.oou ~il the "'1'88 aal 

boUs wen~. The .... " f~ st8t.e4 ... 



du&"jog t.be ~ bet.weea the bar:vest. aid GOt:l1ng. 

~ lawae of .I_ illaa WJ:e fOUlld 1IDU.1 API':11 on 

cot.toa plant:.s and £1"01D Mazob to AUgast. _IDly aD 

BMtleN! III9I'l91U and pennn1a1 cott.oR C 

t~. ~ ueJ:'e not:. obseWed af~ JUDe on 

CD~toD _&lltS ~ were allowed t.c nmain- 1ft ~ 

fleW dU'ing the StIll'lt1IH". 

KbaD C 1945) ftated tobat.!- 'IMI was COmnlOa 

anfI of some japonance as a peet. ODly 1ft paRs of ~ 
~ . . 

smath-east.em. eenval aid Stlb-atountalnou (Eas~em) 

~eg1oas of ~ Punjab. TbJ.s laseet was I:'aCe sa 
places with ..... ~ and was OdftOG lD S048 

~ 1ft IIOQSOOD seaaon· w1'leIl tI\eI.'e was pOlS ca1Dfdl 
. 

and sw.tieIt tkop ifl ~ tAiJmpal."otm:e. A. 1*11 was 

1"eSU.i0U4 .. :lndia.aDt1 ~ 01 SOU~a.ti_i\$1a. t!4te&'e . . 
dle claate was COJtJpaDUwly ~ ana mIW. J.Cbaa ana 

1I1e ~ (19&' ~. obsewed .. , &he boll.-
. 

was YeJ:y ~D dUdftg tftIl,. to ~ when the f&'\dU 

of UA_ ~ ~ plent.iful MId _tacked 

~ WeA po~loas had btd:l" ~ 

~£cm &lid -.lasDm (194', gave _ ..... 

of t4oDomldf; of .I-C_ la aDlmbatoh wilen .... 
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was ... 1ft 5ep'~ @J: OCtobel' ana the at;t.ack 

fint became vl&ible 1ft~. H1gb lanal 

popalatJon appeandl from the mJ.tldle of! ~ 

unt . .u early Januarr aaa fmm ~ middle of May. ., 

JUlY. IDfenaUetD of gJreeD bolls was low 1ft 

Jalil'llaZJ' and il'JOl:eased ~. the. cirop was balvested 

1ft Ap.rll. 

NanoP&1 (1948' I:~ t:.bat. in tebe PuDJab_ . 

tJJe l»11wom popalatJon _8 the lowe'* 6u:1ft9 ~ o _ . - - _. - . 

to Mamb and they began ~ mltlply 1ft April and May 

and ~ mIftle~1ca11y most ~nt. 4taJ:ing JUly to 

se~. 

-senguptia mt6 BehUra (1957) J:e~ ~t. 

-.i- '*11 \68 e major peat. of cot.t.oft J.n OZ'ise& and 

the period cd lIIc1deMe was from A~ ~ Decembel". 

'Ola1n9 ttbe eaJrly Qm\ftb :luge of c~ .plant •. the 

caurpt.Uaa: bored . .tnto Ule'tQp ~ aid ·wheA bolla 

w~ li~. 1~ ~ lts_ the bol18. 

f04tcan1 •• (1951) su~ toMt. the 

cu1UvaUon of ~ ad atrlC _ all\! h~ 
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cmp encouraged the mulUplLcat.loa o£ spot-ted 

bollwo:mlS in. Khantlesb. 

Kat&g1ball1ma~ (1962) mported t.bat. 1R 

the Nofth Myeoh d1s~rlat.s,. tme bollworms f1rst. 

a.~t.acked the Q~w!D9 shoots when the cot.~n cmp 

was e to 10 weakS old. 6\£~J: the fermat.lon of 

tau.as. flowers and bolls,. they atot.ack.ed those and 

inf-estat.lon ccnt.1Duec \Ul the ba&vest.- of tb. amp. 

Im1denee was mol'S at the t.ime of f1rst. flush of buds 

aft6 flowers and boll fozmaUon. Somet.imes percentage 

attack of buds. flowem ad bolls,. 'irJh1ch were actonally 

bam on dle ~1aM. (oxclu:tU.ng _bose ab'eadyShed) .. went 

upte oS. 

KaU.sbl_ ~.Il- (1969) hpOr:ucl -from Ia60re 

t.ha~ the psak period of' 1nfestat.!oft by §!£lta spp. t» 
QlO~tAfl _8 OCtober to NoveotleJr 18 M.p. The Gat.e¥'­

p111el'S att.ac1c.ed t.he seedl.in~ maldng sboot.s bored 

upto t.'III1Omonths aiteS' qet:mi.ftat;1oa antl also t.he mUs 

and to a leN ~nt the flowere alld squares. They 

f~ st:.at.ed ~t. there waG no spps'eQ.iable vu1at.i.oD 

1ft inc.t.d$rce between t.he ~t. yean (19iO •• 66) aM 

~ uol'miil years (1966-68). 



11 

Ra_~ and Sahta (1973) est..imat.ed ~ 

pementage damage of Maim" fNit.s by EK&I!! spp. 

and C'epUt.ed that in um:.r:eated plotG. Oft tile 

average. 22.6 ~ fJ:U1«;s wen dama.ged in !She," . 
~ at. Jabalpu:. 

. 
(11) A!1JD§C'B lctlU5Y1&i ~J,a (Xebidap ) 1 

'!'he j88&16. A. bwt;Ull* b.f.mUig1&! 

(!l!!a65j dfta.ft't..M! D.ist..) .is widely disuibut.ed on 
o . 

fl 

~ra1 culUvat.ed pJ.ants .Sa India. A critical 

re91ew of the pqbl1shed 1nfomat:.lon regeals t.hat 

the insect. c~nt.a1fted. ~ populaUoo' level .In. 

SO\IUl.%nd1a aw:.tng the .. , seaeoa an.d In _nhem 

suus of t.he e:Ounvy J.ft·the !bK&I. season. 

Cheriaa aDd Kylasam (1938) S'epOrteCi t'ba" 

ia CoJ.ml)atom t;be jassJd lie !DB", was 'GhRec1 it.s 

acU9.lt.y Uotil Oot.obel: ard Jreachet3 its peate 1ft December 

emd Jaauazy.af~. wh1Ch the poPlla~1oft went. dotm. 

TIle iRseO .. ~1oed Wr:y low PDpdaUQn 18. ~ . 

moothS of API'll and §lay. 
" 

H\tssala eftd La1 (19401 ~ \\be Ge8RtlOD 

of ~widea Of the jasa1d under the Punjab oofldi~_ 
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£or two ~bs bag1nrWlg fl"01n last week of 3amJaQ'. 

~ t.he end of June. eot.toft seedlings lIl1eh at.bClGad 

and ibm tb1s t,ime ~ and American GOtwn were 

heavUy ~t.ed ~111 November. Prom t.he begl.anJ..a9 
• 

of NovembeC". ~he popalat1ora d.ecl1ned on bo~. ~ 

crops. but it. appeared on potato .. hollyhock and 

})rmjal and o\ll'Vlved tbroUghoUt. the w.inte&". 

ObsentaUon of La! (1941) 1nd1cat.ed t.hat 

t.M/ ma1Cimum infeetat.loft of eot.toD .crop by .I_ aW@\I91 

1ft dUfemftt locallt.y depended oft several factors. 

the main eaa~ being t.he Ume. the crop c:sane to 

t.be most eusoepU.ble stage.. Xa ~ XId.ta. 

tb1S period was 'JrCla Ju17 ~ se~. ba~ 1ft Sout.h 

Sadia i~ waa ~ to Jamaary. MUlt.lp11oa~lcn 

was &'apid J.ft waJ3Jl and ht.lmld weather. 

Abbas aDd Afmal (1946) oau1ed em .. a aui'Vey 

'J:OlD JUlY. 1940 to Oot.o'ber., 1942 to det.el'm1ne the 

spec!.es of Jaseld preSGBt 011 cot-tort· 1ft cl1£feftnt paRS 

of the P\U)jab. ~ing to ~C' ~t.iCDS. 

tM popalat.ioll of i- _151. was Wt.!ally low __ 

1Mr:eased t.owaJ:da ~ end cd ~ se&&on. 
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. '. 

the Punjab col'14it.Jons. jassids appeand on ~toft 

crop 18 early July. about. a moaeb or ba1f af~ 

8Ow1ncJ of dle cr:op wiUl Ve&y low popu!aUoa. . The 

popl1a~ reac~· 1" peak geaer:ally 111 mld-i\tI9'Ift 

aad J:e1U1Dea b1gh ~-~. It. deollDet!l 

dU'.t.no ~. and the ~ pnot..laa1ly dleappea&'ed 

£&'0';.1 the aottoa amp 1ft ~J:. Years of bigb 

~~nfall and ~ nlaUve blaIl1d1t.y synabroD1sed 

, with heavy jass1d 1Ilfeetatioft. Ttte aQt.bon ~ 

the nJ.8tJoDGtd.p bJr _ fo1lowlllg matbentatical eqIIa~ont 

31 .. 1.522'7 + ,?-02552'7 R+ o.S0425 • 

dlea • .71 '=JaseJd I~(Log ~ Jaeaid 

&testat.ion .. 1) 

. a CD Total hJ.nfa11 4wrinq ~ Jass14 SGa800 

It .. AveragenlaUve blamWt.y dU"1n9 j.asld 

season. 

Tbeir:. fUUle~ RWUes OD t.be '~'Sorl of jasei.4 

popalat.J.on 10 1953 ccml1Imed ~ alJove· obse&vaUono. 

Del. Ja sovSag and "Ute .pacing ~ alUpl'1-
" 
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MaXimWB damage - cot.toIl amp 'by .I_ ftDfi1iH§ 
in· Ute Ptuljab an6 Sind was found ~ July to september 

III b!1I season and 10 t.he soutohem Statee (MaOras. 

Mgsore and pans of Hyderabad) from ~ t".O 

JaJ1lli:l&7 1ft f1a!!a& 5eaSOD (Nangpd.194B). 

Phandisb (1954) etat.ed tha~ 10 Bombay 

~sst.ve rainfall waG oondUclve to t'he developmeat. 

Of jassids. 

. BeDg\lpta alld ~a (195', considered 

.I- !hmi¥iitaM as a major pest. of cot.ton i.a Orissa. :En 

~he beg1nnlag of the SOaBOD. ~ .ia£eRatlorl by the 

peat was, lJ.ght ... 11 . mid-Sept.em1:Jer. af!wr wb.tch the 

popllaUoD increased rapidly. aD4 ~ its peak 

st& the end of OCtober. The jaaaid popqlatJ.on 

declined d~el: ~ utll FebftaEy. whea few 

jaaud.Cls were left. 011 the planU. 

~ng t.o Appa Rao Sl.l&. (1959) the 

tIfJllPhal popdat..loa of ~ jaaeid ~, with the . 

!nona- 01 D1~a level. BE*ween the t.wo SOUl'CeS 

of oi~. Plots nce.iv1Qg ~"r 6Ulihat.e 

at.uaot.ed mt)n JaG.ids t.haD ghUfttinut. oake. 
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Ka~ihaU1matb (1962) hpozt4d tha~ t.be 

jsssUi appeared for the f.lJ:st time ,Oft eot.'t.oIl when. 

~ seedlings wen t.hree to four ~ old and 

conUIl\Ie4 t.ill ~et. Its ~ followed 

the incidence of ~1ps but somedmes ~ appeared 

~t.heZ'. The peak period' of 1oo1demG was observeCi 

during '~ and september: on PV;;U omp and 

~ OIl !a!t' crop in nonb Mysore'd1st.r1ct.s. 

st.ueies on popJlat,ion dyDam1cs of .!-.~ 

~re ~ out bJ' Jayraj and Baebeer (1964) a~ 

eoimba~Jre cO .WI .iQ 1960. The weekly GOQftt.s of 

ado1ts and nympJut .ind1cl1ted bighC populat.J.oft level 

.ill the hUm.lc1 ~st m~ season tbaO J.Q the 

comparative dtr ~ ~m. A negaUve couela­

tioft was found ~weeft the minimum ternpez'at.w:e and 

t.be. o1cadell1d pop.tlat..t.on. ba~ maxSmwn temperatm:e .• 

~laUve hUm.Wlt.y and raln1&11 appeared _ haft ftO 

sl-.u1cant. effect. .08 the jasei.d maniber. Pop\l1nUoo 

of .I. t!SV;I§t!ll was low - p~ 1ftf~ by AIl\U 
saaUR&l oloV. 

J&Yhj &ltd VemI(JOPll (1964) r:eponed tlaat. 

applicat.:kJO of ft1~ft at. 22.4 lb I acre could 
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e19Dif1eanUy inchaee the incidence of jasslds on 

CO~t.oD f .leld. None of the otJter nutrients i.a£lueaced 

the incidence of jass1ds. The populat.1on Of t.be 

leaf-hopper was reached its peak dur1n9 the s~ 

week after $Owiftg because of t.oo palatability of the 

crop at. dLte stage. 

Result.e of field swdles Oft populaU-on 

density of .!. d~aGtAA! on cott.on in two places of 

CaJ-fo ~ that. olimat.ic £ae~ors were respoosible 

for ~ Jae8.id POpUlation. Adults appeared t.wo . . I 

weekS before the nyqile appeared Oft the plants and t.he . 

jass!d J.mJ.deme ~ a~ peak between eai:ly Auoust 

and m!d-september. Females comprised 100 ~ of the 

population' at the beg1nnitla of t.he season in AprU. 

lNt. fell to 22 - 4' ~ of t.he tOtal by Sel*emher 

(Rosft7' and £l..nassm1Jd.. lM'7). 

Awal .!Gal. (,,969) rec:«m!ed J30palat.ion a£ 

cot.ton jassid for: t.wo years 1ft the Pwljab aDd oboene4 

lU, peak in AUgUSt. and Sept.embeZ'WheB the ~peht.ul'e 

r~ from 28.3 to 30° e and the relet-iYe humid1t.y 

fJrOm 50 co 10 ~ !.n 1965 and .,4 t.o 83 % 10 1966. The 



1., 

authors ~ low popd,at.ioD of the 1nseet. in 

t;be . peate p0riod of second year and oPf.,fted. that .it. 
.. ' .. 

was due t.o Mgh bum1dl'ty. 

Hass&ne1n .G,sl. (1'11) ~~ that .in 

·19&4-65 beayY.1ne1deo::e of ~ spp. woo o~ 

on cotton crop SOWBOR 13t.h F0brwu:y tbaD a crop GOWR 

senapat.1 and Khan ·(1976) studied tho seasonal 

activity of A- u~ag!iMI ,on t&19dl dw:1.ng 1975-'76 at. 

~. AeeoJrdlng to .~ the. Jassid occ:un:ed 

t.Ju;ou9hOOt tbe y~ on 1!l!iW!1 and maintained hJ.gh 

poplllat.ion dUring the months of ~ and Jam.aar.r. . 
~ MaJ:eh to 3Une. the jass1d 1Midenee was low lfb1c1\ . , . 

(.u.l',e»0 maallJ. 01 •• I 

~ earl1ei' wolkers have st.ud1etl ~ 

~onal ~ o£ ~ fIlI.UIl& - ~ aDd eff~ 

of its lm:1deftCe oD ~otJJtb .atld yield of ~he ellOP J.a 

India and abrcacS. ~1D9 to the op1DiOft of t'beSe 

I 
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pas~ workers. t.he ablcK1e fact.ors chJ.efiy temperabll'e 

and humidity and the b.iot1c fa~rs ma1nly the preva­

lence of nat.ural enemies in a locality bad proEounc:1 

influence on population densit.y of the aphid ana 

consequent,ly on the magnitude of loss w cot.t.on crop. 

preliminary ~1gatioftS oonduct..ed by 

Yalcboatov (1929) iDEastern Uzbek.1st.aD r,m apblc1s 

'at.tack1ftg cot.ton 1ndlca~ t.ba. the o~ was infesteci 

, byn sevaru species of aplllds lnelut11ag a- 95!!S¥et,i 

anti a. £laV'Adl1cb were t.be predonl1o.ant. specJ.es 18 

A~. 1:11 the same area. St.epa.~ (1939) obsel'Wld 

t.wo peakS i.e. May - June aad A~ - ~r in 

~nce of !i-.b1s apb1(J. F\U't,her obServations of 

the slIthor on popalat.J.oft £blctua~n, lnCl1ca~ t.ba~ 

weathet eond1t.loDS had profound Jnf1uenae on a~ 

anti 6J.str1'bUt.J.oa ~ the a~. LOw ~rat.w:'e and 

h.lgb 1mmtd.lt.J' were favourable .ot the a_1d. The 

a\tt:.hol' COIlOluded tha~ weather wid) the dally _aD 

t.empel"atve of .~ 20° a and· rela~1ve h'um1dlt.y of 

aboUt. 60 " we ~ opt..1mWD fOX' it.5 mass 1M&'~. 

Tseag and 'fao (1936) ~ tmat. III 1934 

iDfestat.1on of COtkm emp by A- Sl9@US1. 1& ShanWft9 
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z-esu1ted 18 ndtI.atJ,oa of bolls !EQS 0V8I." 10 PH' a 

healthy plallt. too 3 par iJlfested plant and .sa 26.53 ~ 

. plants. ~r:e was no boll fonat..loa. 'fbe loss .to 

7J.eld was 71.86 "- ft1e othes' efteR of apbld 

~esutJ.ola waG ..m.feRecl by de1aJed boll opeJl.tag. 
; lower..., tile sue ... of t:b8 f.lKe8 and cret.e-eJohtlao 

~ sp1md.ftg quali.t.J". 

*' (Jan' (1942) ~ ~ tile .. of 

nioUogenous fen..ll1sen ot Dlt.mgeD PI'OdU.alng cmps .. 
gZOWD __ ore cot.t.oD oa t.be same lalid &tlrmalaUd the 

developneM. tdA. e'ilYaU-· Appl.lcaUoa ot! n1~ 

eenSI1see' aJ.ongdtlt aalclaa aneaa_ f~ aalUpU.-

caUoD of a_ld. 

ACCOI'd1ag to No KDSeuy (1946) 1a LoadoB 

_ S9MY81' appeand OB ...... ·iD J.eolatet \1fttIPS 

of ____ mld-FebNazy. 'fbeZ'e WifUJ a ma&"lced 

~ J.g JIOP11at..loD au_ Apd.l ua eKlJ' ~ 

.f RaJ'. \'Ib1eIl aff'eotted "be ytelCl of Ule carop.. 

Yoag aDd CJaI'I:lsoD (1 Mt) h~ tb&t. 

1ft TaUtJ1ab &lid lo1IlelaM iIleJ.4enae of A- atlt.zI&.i 
COiru,18fttI8d '&WID the eeecU.Jrlg at.age of ~ .... .1.1 the 

pi ... 1Mb 4IdoUaUd by '1!'08\. 



Descz-tbtag tbe OCIOUfteflCe 01 .6- SMFle" 

.in sao Pa\Ilo aDd the eifeen of 1_ JacJdeaae. Ca1cagDolo 

and sauc (1954' npoft.ed t.batr. ~ i8fe8taUoa 'begaD 

£J:Q8 t.went.y W t.b1Ry days afta' ~~1oD 01 ~ 

~t.oD seedl1ogs. !be alb1d .lnfllct;.ecJ defo&ma~Joa 

aaa ~Uo. of gmwth of tbe e&"OP and heaVY . 

J.nf~Uoa oaused ~ of the leaves wbicb 

CIde4 up aad fell. ~ t.he at.t.acJt was delayed 

UftUl. the appearance of the blade am flowers ~ 

Aec:o&'diftg t-.o Kaug1ba11J.mata1 (1962) die 

apbid appeand OIl cot .. __ tile amp ... 3 to " 

t;teekS old. The .inc.ldenae was ~. Oft 6 .., 8 

~ old pla-." lMt t.ba b1Pee" popolaUoa was 

~ Oft 8 to 10 weeks old enp &cing ~ 

1:0 ~. 'fbe autlJo .. concldetl ~_ l.a .. ':.J.oJ.Cles 

~ lie applied af~ ... 4 weeJcs of ~Uoa ... 

eecoad applicat.1oa be 4;JJ.veD Oil e~ 1:0 Idne week 

o1dG&"Op. 

tie!smaR. a- C'19'f!) etwl1ed tbe popdaUoD 

..,... ••• of ,,- 'PMJIY. Oft eot.~1a·.the _id cond.t.Uona 



of upper £gypt. from t.b1Z'd May to t.went.yth JUlY, 1969. 

Their results .:evealed ttbat;. tbe ab~factors like 

t.emperat.ure and bum1dlt.y had maJ:'ked influence on 

popa1at.ion flttatuat.1cD of the apb1d and the czoop .. 
1D t.he ~9 of flower109 or af~_ J.ni.gat1oft 

sum:dmbed to apb.l.a .infeetat.101l more ~ 1u other: 

stageS. A~ ~ls time. the t.nn8pirat1on of. ~ 

plaRts ~sed. creaUng condit1oDe favourable fOJ: 

~ developtlSl'l~ of b.- SJ!§!!!YR" ift·tbe··lower pan. of 
.. <> 

Kassanein .st..Il. «1911) repoi:ted that. J.o 

t.be ASsJ.Qt. t:eglcm of V4n*. U.e popJ1.at.J.on of bo. SSSIKBl& 

and A. sBlS:\m'~ ver:e vexy Mgb fl."Oftl lat. ~ to 

1st. Apr!l on COt.tDD ~ on 13th FebnJarr. Af~ 1st. 

April, the popll1aUoD gn.dually declined. 'ffterewere 

t.td:ee poplllatlon ~ dar_ July to m.ta-A.~. It 

was also obsel:ved UD~ ~ GflIPbs ~ I'lUnleI'OllS than 

adult-a and U\e alate tom ~ A. Sgu&mD m1_&~ 
to co~toft fE'Om 1~ planu. Tho -tbGI'" conclUded 

"hat. the bast. 6ate fOIl eow1ft9 oot.ton 1ft 1\ssiut. 1'eg1oll 

Wil8 thef1nt. ~lc of Mat'C'tl. 

ISftBl10v ~r.a 08~ (19"74) re~ from 

$bUYM Stepple U"ea of A£~l~n that..&,. aMem&& 



infested 60 ~ of plaraU 1D 1IDDI81 yeer aDd 100 ~ 

.in &D1st. ones. The aJld.d ovezwilRemd oa weeds or 

plante 1ft nymphal or addt. nages. thea ~ 

~8Sively 1ft SF1ftcJ and migr:a&ed ~ cot.~ or any 

economic plant. 10 ad.cW4ay dlen the e&'OP was at 2 - 3 

leaf st:r.age. The n~Jaft was col'lt.1mlowJ uat.U 

la_ JWIe and Ute populaLioR aecnased wlt.b oomwenoe-

meat. of Mtwral enemies· and m~ wee_e&". The 

popAlat.ioD Oft CC*ton 1noI:eased again \owaJ:ds aut.umn. 
.. .., 

bat: f~ damage at. this sUge was lees aport.ant. 

t.haD exc~ioa. Wb1ch spoiled t.he 11nt. The above 

detaage maSoly oc:ctIfted in the. valley of tb.e &-i"er mara. 

Where ail: IlWftldlt.,. was b1gh aad ~ conU'ol measures. 

AftleDt.ac and RosklfJ'lH9 (191.) exam1raed 

CJOt.""D fields .la 'abe Su~e of S1ftal~. Mateo at. 

~y SMAwde aal ~ Ulatt .tA Ute beg1lmillg 

AveJ.lable ~t.uftS OIl ~e and seasonal: 

ecUv1tw' 01 .. dQud!!t OIl cot.t.on an 1aadeq\la .... 



KatagihaUimaUl (1962) I'eJQftecJ ttaa" 

a. 4PDtJrAa· .occmn:ed as a maJ~ past. OIl ~ 

in IIDI:Ul MySOZ'. ~st.&"Jats. WbeD the. aeedlJ.nvs 

wen t.wo to ~ weeks old tohe t.lwlps appeand 

on the f.leld and the 1nIestat.1oD COIlUrMIed ~111 

~ Tbe 1DseCt. eatlaed maxJrlNJa damage _en 

Ule amp was ~ to eigbt. useD 014. III case 

cd· BtN seascm tdhea U. orop was thne to au ueek8 

old tJle leaves becam GiB"1ed up sad twm.ed bI'own 
o (:) , 

bz'onzy due to heavy' at.uck o£ t.he ~J.ps. ta serious 

oases. VIe leaves ~Jed up andie!1 dowD when the 

CtIlUvat0&"8 called 't. as ·~a nga.. . The .... 

at;. 12 to 16 weetcs qe also ~ to UW1pa at.taok 

very baOJa. 

TlIe led-mllEC • .I_ d __ is eoftSldend 

a8 • SJIOhdI.c pest. of Ofttoft. bat. could 18fl_" severe 

damage - tile O&'Op Wheft t.M land popaldloft is 

~ ... _ eke fJ.ower1DW aRd fNtt.1ft9 &\age 

of the __ toft pla.-s. 

.. (lN3) ftJIOfteCI ~ __ leaf-nll_. 
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leafts. Wh1cb it. at.t.acked fzom .JUly to CJatober .in 

the State of Bengal. 'i'he larvae Z'011ed the leaves 

end feed OQ At leaving t.he shelt.er pan.. J\S the 

mo~ lays egfJe on lower put of leaves the yo\lftG . 

lG&Vae feed Oft t.he epidends for a ·few days before 

beg1Dniftg to· mll t.be leaf. 

MoDt::.ell (1934) &-epoJ:t.ed '&"Om Paris that. 

~e 1DJuy caused by .I_ p. to cotton 

le~ves was most. serious &1r1ng f1owe:r:ift(J and fru1~ 

ing season ( 6\~ _ OCtober). 

SOyer (1935) stated that. cottoD p1aD~ 

1nt'ested by .I_ 4amaatA could. be ~ _ ~e 

r:ol1ed leaves. The larvae did not. ftlOVe far fD.l1D t.be 

~ of ov1poeit.iOft eIl6 a-emalned ~ around om 

centze Oft tlI8 plam;. 'fhe.tajw:y was serious Weft 

t.be lazvae ~e ~ aid ~ suff1cient 

folia«e to impaJ.&" "be aevelopt:ll9Dt. of tbe plan". The 

autJlor.".·~ ~~ ~ 1n£~staUo1l «:mild be 

avoided b]r eu-lypl&1ltiftg 10 Belgian ~. 

AC:Go~.lng to Goldlng (19m) 1ft N1Q9ria. 

&. d~ \1&8 1UlUauaUy nwneJrOU 10 AU\1ust. aDd 



s~. 193'. in a&'eas of em:ly SQtfD ~on. 

beCawae the ,leftgtb oJ: the dead season was reduced. 

Prom Burma,. Dat:e (1939) zeprlft.ed ~hat ~ 

foreJ.gn cot.toD var!eUes wen ~ ser1ousl7 

by 1.- ~!iA. The infeftat.ion GNld be X'educal 

by delayJ.ag ~e sowing upt.o August.. 

Kaag!J'la1Umath (1962) descrJ.becS I.- 9P!lIBSi 

as a' sporadic pest. wh1cb became act-LYe ~1ng the 
" e perJ.o(l iE'OJll sept.em'ber 'to ~ 1ft No,rt.b Mysore 

d1sUlcU. . The peak pQr10a of inc1dtmce was 

'N~. 

Tblmma1ab .. .al. C 1915) test.ea t.bI'ee vazoleU.es 

of oot.\OR 1D Ranaqka for: ftslst.ance to J1. d~ 
The mJ'eh9B ~r of 1aJvee rolled PES' plant. was *I." 
£_ by1w:ld-4. 3.0 for: Vanlaxml ami 4.4 1O~.-m.9'. 

'fbe ~r8 S1Ig4;Jeat.ed~_t. Ute· ~1_ of 

by'brld-4 was a &'eWlt of its soft, 'b&:oad leaves. in 

eompa&'1aoft - t.be th1c~ c:oar:se leaves of VablSlClD1. 
( P'"~ 

(8) BFPBCTS OJ' O~.INSEeftcmF.S ON 
INSfDl PBSTs OF CO'l'roN I 

DlU:inv ~_ years. rmJCb _phaS1s hae beeR· 

given Oft the npl~m. of spraYable ana d\lst. 



.. 
etc. ma1n1y because the latter CJI!'OlIPS oEfer eeologJ.cal 

selecti".tt.y J.Il d\eJr ·action. seveZ'al past: workers 

have used the granular insect.1cldes aga1DSt pests 

of ~t.on. parUcularly t.hesu.etdng pest. complelC 

with varying degrees of success. However • .l"er»rt.s 

. 0'0 the use of ~he newer granular c:ompot1Ilds on cot.ton . 
... 

1ft the· past. phorate bas been s_easefully 

used aqatriSt. seYe&"al sactdng peat.s of ccK~ Its 

appl1caUoIl to so11 ~ duriacJ sowing. that­

ment-. of seeds or 1mpregnaUoD of Ute compotlDd with 

teJ:dUsen at. 9al.Ylftu dQses pmved effeot.lve 1ft 

retluO.t.ng t.be early season at.taok of pest.s and 

cOJlSl.Clerably increased t.he y.t.eld of eeed -*tAn., 

Hacskaylo aDd Clark (1951' veated ~. 

seeds tdtb tbJme~ and ~ ~bat. t.he U!e&ted seeds 

germlrlat.ed edlier 1:.0 the unuea~J seeds. Seed 

tzeatment. w.l.tJ\ t.l\.lmet. gave prot.eet.Jtoa of OO~\oD plaA\S 

.~ -- a~ll of A. SRI!iVd.& upte) 49 days at ... 

80wlRg. In 1961. Ule _tho&> &101lgw1th hi3 ~s 
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fuJ:t.llC obseZVed 'that. dle applloaUon of lIbora~ 

gJ:amlles a~ 1." 1)) I acre in the furmws at. sowJ.ng 

time was· almost. equal to seed ~Z'eat.meftt at. 1 lb / .acxe 

in com'baUrag !.. qpssxp.U £or n.lne weetcs aft.ersowiftg. 

S1t.hanantbatll (19'73) evaluated the 

e~aPeutJ.c efficacy of lnsect.J.cldes by seed 

·Coa-, appliaat.ioD. ., .. ~ £our J.nsectJc.l.des 

dlsulfot.aft· found 'to be. the best. at. &he dose of 

1 e. 2 ana 4 '" a£. At. the b1ghest dose dJ.GUlfoUD 

and £tlorat.e ~ught. aboUt. effect.lve monal1t.y of 

apblds widlin '72' hc~ upto seven weaks. wtau.e it 

,was 0111" f198 weeks £01: d1metbo$te. ate was' ..,., 

ef~eaUve as a system10 laseRlOtae. The 

pers.lStellcy was ~1D case of dJ.su1fot.aa fo1~ 

by pboI:'ate aDd d1me~. The knoa~ effect. 

of ~ iaseotio1des was t'ound _ be 1Id1uenoed 

dUeRly b7 t.be dose and .lftVersely with the 1t1.tsease 

1ft dme· 1~ alter sow1ag. 

:tvy ~.Il- (18') I."ePQRed that ~tmtmt. 

of c:ot.toa seeds with ~ at. 4 1bs I 100 lbs 01 

seedS ~ PhJD1s1ng haul. '1ft ~111ng the 



suc!d.ng pests like ~- EiRPU. 1.\.- ~&$£i. ,and 

X. !;.abaq.\o There was rc adVerse effect. OD geftlina­

tion or 9rowt.h of the plants at. " w 8 1bs of t.he 

aompouJXl per 100 lbs of seeds, but the iDsect.ic.l.de 

at 16 or 30 lbs /100 1bs of ·seeds oaused small 

necrotic lesions on leaves. 

In sao Paulo. Padigas and Giannot.ti (1959) 

collduc::ted experiments w1th systemic insect.lcldes 

againR the early pe~ at-tack on cot.ton. PhOrate .. '" 
and cl1-syston were used as powders in a.cti'ftat.ed 

~n and applied too the seeds at 2 ~, of its welght.. 

~t.e gzamales U8are applJ.ed to the fUftows a_ 1;.be 

t.1me of sowing at. an equivalent-tate. The resul~ 

revealed t.bat the t.hI'ee ueatmanu gaVe 9)Od contl"ol 

o£ ~J.ps (!lVS9YIE!2I' and F.Etol'lDi;ellft spp.) fo&" 

38 days a!d of I._ ~, foJ:' 66 days .. bat cU.-sy&~ 

was s,"111 effective aft-COl" 101 days wheft the 1nfes~t,loD 

was at. iu peak. 

In Fozmosa. Teat and YOl& C19&1) evaluat.ed 

t.he effecuveDeSS of pltoftt.e as ooil Uea~nts 

aga1~ _.1 (CblOX'.t.~) ~li ah6l a- 99aIYBl!-
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At. ~he sowing t.ime 10 " phoZ'at.e 9hmd.es at. 2 1bs a!/ 

acre were -applied into the fun:.\)WS on 16th May at. 

t.lle deptb of 1. em. UDder ~ seeds. Jmmediat.ely 
.,' 

'beIleatb the seeds or laterally 3 em fa:om the seeds. 

Obsezvat.ions 1ft JUDe - July abo.. ~~ bo~ peets 

could be coDUOlled without. any significant dlffeJ:encre 

bet.weeD the t'lle1:hoISs of app1lcat1on. 1ft anot.ber 

exper1tBent. t.he J.nseotjc1de vas app1J.e4 to 8011 at. 

sowJ.ng time on 22nd JUne or as s16a d&'eSS1ng on 
~ "" 

3Ed AWjast. at 1 or 2 1bs a1. / acn. The ft_lt. 

.cevealed· that. the £~ uea~nt. ,sJ,gn1f1canUy 

J:educed t.he populat.ioD 0* .I. !da!ft.!Q1e end !.e 9R§sm&& 

tot 5' aad va days respect.lve1y. WIlen the dose was' 

~ to 2 and 4 1bs d. / acn as side dreaEJJ.nv. 

the .t.nsectJe.t.6e gave Good eonu:ol of I»Ut the pest.s 

to#' 49 dayS and Z'efDa.laedtoxlo for SO days. All 'the 

U'eatment8 though 1Dcftased t.be y1e1d ware DOt. effecUve 

agaJ,nst. .I. ,~ 

Padlgae aid SUpJ,1cyI1ko (1961) appl.led 

granular cU.ayatoD ana phone 1Mo f\lftowa. sepa&'awly 

OZ' in c:omb.\Da"lon wlt:b fen.l11ae1:S 8Qa1Da~ GOtto .. 

pest.s 1ft sao Pa\llo cud fouad t.bat. d1~toD conuolled 
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A- SQ!JiY2i~ bet.ter t.'haD phorate atJS!ne~ ants and 

~rips (~~lWelli sp. and qaligt;b[ia sP.'. . 

All the 1nseet.Jeidal Ueat.meftt.s reduced germiDat..lcm. 

part.i.cu1arly 'fIhere the 1nsect1cides were added to 

the fertiliser. The authors suggested DOt to 

mix these t.wo c~s with fen.il1sers for 

eOl&&'Ol of' eott.oD pesu. 

RJdgway !&.il. (.196') evalu.at.ed p'horat.e. 

f~sulfotaft and cyanamide CIt 41031 aqa1mJt, co~ton pests 

1n green houoo and f 1e1d coRdlt.lons in Teas. Tl'le 

1nsectJ.cUles welle app11ecl to so11 either alone or 

w.1t.b fe&'U.l&aelrs. Tbe .ild.t.ial uptake of the 

t;oxioaat. by the plant. was grea_ .. fZ\'lm\ the ~ 

and fel"t.!l.laer mlxt.ure. The 1'eSU1t.s .iruUaat.ed \hat. 

tJ'w 1nsect.Joldes gave sSm' Jar effecu 10 eoatJ:01Urtg 

A. 'IaMltIU. A- .9"mildtt ana PEfDk11PWdJa Spp. by 

both Ute. ~ of applioat.1oa. 

RegQpat.by ana Jayraj (19.,3) bportea that. 

Jborate. d18u1fot.aft. me~l~ and ~t.e as 

gJ:aaul- at. 0.5 and 1.5 kg a1./ ba were fiDl"e effect.lve 

Ulan tbe spray" 10 ~rol11ng A- 99lUe11 and 

ll- fmriW.\mll. The met;. effeet.1ve cbed_l was 
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d1al1fObll foUowed by ___ ~. ~by1-deme~ and 

c!U.methoat.e. Pest. resurgence was I1ot:J.aed £mm eighth 

week af~ sowlftg aIId zreaobed tIlalC1rm1m dur!ftg t.he 

e1eV'enth wee1c. 

lflseCt,.101cles at. ,1 kg aA./ Ita apinst. t!u:'ee sucking ~ts 
. .~ 

of "~t:.on. suc:b as A- It&ew&la !d9BW\la. a,- sumU. 
arul" ~~ ~ •. " ID" moet ~ "t'be yean. "be p,pulaUoa 

0£" all t$etbree species were s~~y lower thaD 

the untnaUd plot.s." Dl-eystoft and aldlo-u:b ~ 

the ~ of all tr.be ~s ust.ed in COBUOO111ntJ 

Che jassUt. &p1d~ and tbrlpa.. These be 1mlecUc1des 

and p1lorate were slgaf.1JcaDtl." ~ effec~V'e t.haQ 

eadaofunft aftd d1methoa-.e qa1ftst. A- IP'i'G&J. 1ft 

1971-12. Slgnlf1caRt.ly b1gber yield was hazve~ 

fnm plots ncel,,1ng d1-~. a1alea&'b .. eadlofuna 

in 1911 • .,2. but. 1ft 1"a-..,4 ~ d1ttlethoa~e. app11caUoa 

of ot.heJ: J.n8eftJ.cides nault.eCI 1ft 81gn1ficant.ly Qfta-" 

yield tbaD CODUol. 

Ybe cenlU of l&boht.cl:J' ~esu co~ 

J.n B9Jpt. by Atdel...oawaad u4 Sha~U (1910) hYea1e6 
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t:.bat. based on LD SO 9alueS phon~ was t.he most 

t<8Cic iftseotJc1de followed by' d1sulfotan. ~. 

Dvr. t:hiomet.on aft6 camophenothlon to t.I\e pz-e-pupae 

of .1. '!Mal-

oawaad and Sbazli (19'71) ceptd"t,ed tohatr. 

pho:ate and dl8ullobD at. 2 and 4 _ ai./ ba . as 

seed arrd so11 uea~llts wue. fOllftd super1o&" to 

heptaChlor. cad'JoplV:tnot:bJoa. lindane. m1f 1ft 

c;qpU'o111ng t. S!I!as& OIl ao"toD seedlings. 

Sorouzo (19&8) glfeW cot.t.on plaDt.s ·10 pots 

fr:GJIl seeds coated with ~wor ~~ at. 3 _ I 

44 kg of seeds and f&'OlD ·uaueat.ed seeds 10 Egypt. aDd 

ol:tsezVed t.hat. t.be t.wo 1nsect.lc1des ca\lSed fa_eX' 

seedling ~. at U. early sage foUovecJ· _ a 
:~ 

.. 

wlta the uathaUd aer.tes. Ho1feVez-. 18 tile fiDal 

co __ •. tbe tl1Im'tJer of seed11ftge was almo_ same .in 

~atecl and U1'lt.Cea'ted pots.' Tile· ins~ides 414 

not. atfeet. tb(e growth aid fn1t.il'l9 quallt.1" I'at.ber: 

~ the y.teld of seed oott.oa tdtbou" a£feot.1ftg 

~ boll alBe. Geed aftd 1~. 1rdex. 
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Lit.erat.ures on tme U(ge o£ qx-amalar 

carbofuran against pest.s of cct.t.oD are inadequat.e. 

Beckham (196', ,l'epofte6 t.bat in 1965-66. 

applicat.ion of granular aldf.carb. carbofura.n. 

Niagara 10242. dlsulfotaft and phorat.e .to ftUTOWS 

at various dosages resulted 10 reducing the PGpJ.I1a­

t,1on of f iva species of thrips for 4 to 6 weekS. 
p~ ,',' 

In 1961-6B.the author evaluat.ed elewn Bystemic 

1nsect.JcJ.des alone or. in combinat.ion by applying 

to ,~at." sow.t.ng ·time aq.aJ.nst. £rMlSy.qa,a11a .W. 
on 'cot.ton. All the ~.tc1des iIla1ud1ng c:ubo£ur:a.a 

end p!torate significant.ly reduced t.he p)p.a1e.tioD 

of \brlps Oft cot.tooseedl.tngs when com:pat:ett w1t.h no 

~&'eatmeAt. Howmmr. there wae Q;) s1(JD1§JCa~ 

1n.r4-ease 10 yield of sad ~b)D 10 anv· of t.he 

:t.I'ea~ plotB-. 

The nsu1ts of field upegJ.ments conduet.ed 

by 8.f.ndra .Gil. (1913) 1n the Punjab for the eonuol 

of 1JiI&~~ b'lSl.. A- ~J:J&b laat.'!U.1 and 

A. spagp!!" on eo~t.oD with ooil appllcat.ion of ~attulU" 



!Dsecu.c:.t.aes suggested t:.bat. though all U'eatment.s 

reduced iftiest.a.t.1oD uptc 10 weeks. the best. hSU1ts 

were obta.ined wl~ d1sulfo'tan. phoJ:at.e and carlJofunm 

at 1 to 1.5 kg M.I ita. with 'aldlaam ana fensu1-

fot.b1on aonu:ol did not:. lastt long. H1ghez" yield 1D 

1969~s obtained with aU tnfiltaenU but. ia 19to 

the Plot trea~eQ with dJ.nlfotaD, vave 8~icant. 
1nc~ 1ft yield WJ'&eD c~' witlt ftO t.fta~ 

,. . , 

Infomat.i08 _ to. ue of gral'llllar qu.j.nalpbos 

agaJ.ns~ pests of cot.t.on an lactcing. However It ~ 

~UIe baS beeA used as G"I1"fIS wltd1 vaqring 

degne& of sw:oese .in conuolll1lg the cot-tan pests. 

sundalMiU'tbl .. ~. (1 rn) 1ft Tamil NadD. 

can-led ~. a fteld ~Jme_ on e0ftU'0l' o£ OOt.~ 

J)eat.$ v1th·ehem1cals dur:J.ft(f 19n .. ft and foW'd that ~ 

spny epplScat.ioa of monacJ"Ot.op1'lOS. ,eftdosu1f8D. qa1ftOl~ •• 

aad a mIxmre of dlcmtOPbos aad DtJr. qqlnolpho8 aad 

DDT aNi abl0J:0femtiaJb08 and DDT gave Pftm1eing nwlta 

1ft aonU0111ng the las:vae of EIE"~ sPP.. £ID.&nmt4aD . 
~&b and HJ!&lRIblI t£!BlGlD aD ir:zoloat.ed C~1a 

cot.toa aftd naQl~ 1D bJ.Qm1' yields. 



Singh .. Ed. (191'4) evaluat.e6 10 J.nseet.1cJ.des 

against..!- ~1 aM A. ~t.g1'a. Nfa!\!!U, Oft cotton 

in lAd\1ana. The lnsec~.to.wes wen appl.led as spraJ'8 

t.w1ce a~ an interval of t.wo weeks. Prom1s1ng res1l1U 

in collU"olllDg both the pest.s were obtained w 1~ 

quJ,nolPboa. carbofuran and mepllosfolan a~ 0.025 aad 

·0.05 ~ 

P~m .. .11.. (19'16) t.est.ed ft1fte 

~socUcides against. 'bol1wozms. Each compo\U'ld was 

app1J.ed s.t.x t..tmes as spray at. !onm.~ iDt.eJ:Val 

QOtM\eDC'1BJ £J:'Om SOtb day, of sowing and Ule <paaDUq 

ot spray 11u.f4 wae ~ at. 1000 Uu:es I ba. The 

iDeJ.(leooe of bollwoms was ncoE'ded oncepr1or _ 

each spraying and after 15 clays of the last, epray1Bg. 

The hSUlts 1ftd1caUd ~ all '~1cJ.des were 

. e.ltg1d.e1ca1'&ly e£lfeoUve compared to t.be .WlU'eate4 

obeolt. . The bollwom J.na~nce ws. low In plots 

Gprayed with lIlOl'lOC~op1loS. qu1ftOl~. ch1orof<amrJ.D~ •. 

t.eUachlorofemr.lnJiltOs. ard carbaryl + wlpuar. wblcb 

resulted 18 higher yJelds. 

(1'1) 'fodcllPy ot mepbosf!o1ael 

ID majorJ..y cd the cases ~mepbosf!ol_ 

as aprays Q3Ye pa'6JDlslng ftti\ll~s m the COfttz"ol of 



belren and SllClclng pests of cot.ton. InfOftla~J.on 

oft its eff1c:acy as granules agail'lst. pest.s of eot.t.oft 

are GOt. available. 

Badal'll (1m) hpoJ:'t..ed fJ:Om su.tJan~t. 

cyUolane. 500 $m1Ilslon concentrate and tnalatbion 

·at. 450 m1 1ra3 l1ues o£ water /' ha gave approxlliBt.ely 

similar resUlU agaJ.~ .!. 'RIsm&dh and.!- ~W!. 
\be ~ of oolls 1n untz'eated. cyVolane' and 

~latbion treatea. plots was 21.~# 13 alld 11.1 per cent;. 

The peft!an~ of bolls com:.aln1D9 laIVae was hlaUvely 

b.f.AJh a£t.eJ: 19 daye but. ~ dtex.- 39 days 01 ' 

u:eatme-. Funbear .stwlles by tbe ~ and bie 

~re (1912)· revealed that. 1<n1 volume CO~t.e 

of malathion and DDT at. 1.5 I1tze6 / ba. cytZoJane 

SOO erma1a.loa coacenU'at:.e a" ?SO m1 / be. ~1 

as " tIP at. 2.25 lbs I be and a ~ o£ DPr., met.byl­

puatl'don and ~GJCapbe_ 5 '% at. 2 l.i.Ue8 I ba wem 

dfeeUve against. £. SS!~ ana~. 1Dia&aau. 

~lane was effGCt.lve £01' 4 weeJcs.. 

ze1U 48 t!l. (19?2) toot.ed 26 iIlsectlc1tles 

~~ l~ of SeeRM~A "'\tEaMs 08 cot;.t.oa 
1ft laborat.OJ?' and fielii ~1t.loM 1D ~ . cyuo1aae .. 



cyolane and monit.or at. 325 - 3SO 9 as... I 4200 sq m 

gave promising resUlts.· These 1nseot.lc1dee a£fOZ'ded 

good mort.alit.y and effeot.i~9 was reta1Ded for 

a e>nsiderable perJ.od J.n the f lela. 

Lindley and Bevill (19'3) caIT.ted out. aa 

e~.1mrmt 1n southem ~ ff:Qm 1968 to 1969 foX" 

control of .!. l't~H> w.i.t.hs~y appl1C:a"ions of 

cyolane and cytzo1arm. Cyola~ &to.?5 ana 0.8'15 kg d.1 

>~ was effeCt.1ve against. the·l~ of all,$ize giving 

b1gh lD1t.ialtd.l1 and pen1stedfot 14 days. hut, 

cytrolane was less effeat.1ve ~haD cyolane. 

Nardo Sl.t&,. (1975) Sa Sgypt. ~ ~hat. 

spray1Dg of mephoefolan. ~1dopbos. mt)nOaZ'Otophos 

and pbosfolan gave qood result. aga1Dst. aJ;hids. 

oJ.ead.ell.t.ds. wbl~ lUes and red sp1der: mlt.es. Metl'ta­

midopbos and mephosfol_ were effect1ve aga.tft$t. 

.i •. U'.,alla and moJlOCl»tox;taos and mphosfolan 69a1nst 

.l- kIN&. am!.t. ~eIJa. ~se 1ft bOU 

fo:mat.icn waa o~ 1ft plot.s ueaWdw1~b Q.:)llOCRtophos. 



~HAPTER-III 

MATERIALS AND METHODS 



IJWeaUtrat.ions OR the seasonal. aoUvJ.tr cd 

C~ iDsac~ pesU of CC*t.oa such as the Judd. 
,~ 

AtDD_ lJifiWlIA bl99\lUi ( I_Ida). -- ap1Wt. 
. . 

"'"." CfPUI.R1l Glov •• Ute tdarlps. SSUtQS!ut&_ 

• .sWIM Rood,!!;, ~ spO&~ boJ.1womn. IM&M I'Ml"it F. 

CleJJH. st.ol1) and the leaf ... !1_. _ 

Pabciol\lS# ad "heil' COllU'o1 w1tbgnmal_ iD8eOU4J4es 

weI:e ~ .. ~ ReSeamll 9taUoo duriJIg 

t.be- yaW. 19n--m. The meI;.hode adopted and mat.er1a1s 

tIsed tor Uleae at.w.1ies U"e deSOll'J.bed I:Ielow. 

~.... """'. L." ___ ... 
a plot, of 11 • 10 met.I'e ana irl ... UD1veni~7 

Apknal-..l PEa"'.ODM 1ft eftSY IOU' ar:aratha begimll .. 

'lI'OIb ~. 19ff to ApsU. 1918 to PGIld\ aadle8 



em UIe seaeonal1mJdenae o£ var.tous pest. species. 

The CZ'Op was available in t.be field fmm !1r:st. 

week of septembel". 1911 to the last. week of A\tg\lSt.. 

1918. 

Weekly o):)sezvat.1oos Oft 1n£est:.atioll o£ 

shoot.s. f10wen and bolls by ~he spot.~ bol1wcma 

were t.akeD. Oil eaCh clay of obsexvaUon. ten aot,ton 

_~-!:,\ants were randomly selected and ~ut.al mambar 

of slloots and mamber of affected shoots were COUI'lt.ed 

on each plant.. Dv J.ng the nproduct.1ve sUge o£ 

the ocop total I'UIIl:IeC' aad U.e dffeRed IItIIIIber of 
, 

flowel:s and bolls WEe c:o_~ to 4ner:mt.ne the 

percentage 1DfestatJ.oB. 1'be percentage c1amage of 

~. flowers aDd hoUs sepanWly aJJd ~eJ: 

( ij,) PopalaUoD fluct:MaUoD of J.mportaftt. 
ENCklIlg .t.ttsecn. peReo 

'ib.e tNCtdll9 .f.n8eR compl_ em whidl the 

stwHes OIl pop.d.atJ.on dynam.I.cs we_ made COI'IIpJriaed 

oR a.. b1l9SM!1I ~1.I. a- sgspp1& ard .1.- sEMI. 
Obseevat..lQDS Oft the ~ aftd adult p)ptllat.lofts of 
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these U'lne spec!es were taken eve&y tllgelc .beginn1ftg 

from first; ~k of ~. 1977 to last week of 

AUga6t. 1918. on each 6ay of obsezvat.J.on, t.eD 

planu were ran6om1y sel_~ am f~ each plant, 

thZee leaveS, one fl"Om t:he top, one from ~hG mJ.adle, 

aftC1 the other from the bottom ~ _le.o~ £~ 

samp,11ng. The flYl1JPh8 and adult.a of the t.h&"ee insect 

sp8ci.es pmsent on ei~r s1de oj! the leaf samples 

were COW'lt.ed. The slze of eacb leaf was meaSUl'ed 

'/"by graph paper 1ft t.he field ana the number of jassids. 

aphWls and ~E'1ps par 100 eq em ~a 'was cal_1a~. 

(Ut) DJ.st.rilRl~1oIl of suotd.Dg 1nsecU @II 

d1ffe.l'ellt leaves of cotton p1a~ • 

Obsenat.1oDe 011 d1~ of A.. b.teJt.~11 

~!9l1. A. sauxdA and I- «aSE.I&! Oft cotton leaves 

wen t.a.keD onoe Oft a "t.wo em.ttb old ~p wb1cb tlas 

eowo In the l'fDIlth of NoVember, 1911. Tbe adult. aftCl 

~ popalat.1oD was reao~ on all leaves of 8 

p~ aDd 10 t:NOb plal'lt9 wre examined h~y. Tfte 

percentage popalaUoR of 388ala. &PhI4. aftd t.bdps oa 

.1I ... nt 1eavee woe aalCN1at.ed. 
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(Jov) Inc.idence of ci. skmalM t 

Popul,au,on of larvae and pupae of Ute lea£­

roller 'taB recorded oooe in a wek Oft 10 randomly 

select.ed plants. ObseZVat.1oftS wah also taken 0,. 

t.be total ftlJInI)er of l~s and ,1llItnlJer: of rolled le~s 

on ~ese 10 p1an~ and pE}J:Uefttage oR iole~ leaves 

was est.1mat.ed. 

The 8Xfi'I!9Z'.lmeDtal plot. measured 24 x 20 m 

wbJch was cU.v.1de4 .into 1 S. equal sized plou of 5." X 4.5 

meU'e each. The experJ.ms1K was laid out. under 

random.l.sed block des1cJD aid there were three rep11aat.1ons. 

Bach replJoau.on was separat..ed f I.UiD tbe oUler by a 

D em obalmel aDd each ~ from t.he nelghbourillg 

plot. I plots by a SO em vide bond. Cot.t.On seedo were 

SO\4Jl 08 2Stb ~r: ma1l'&tal1li.nu t.he spacing of 

60 1C 2S em. 'The plant popllation .in eU ~ plot.s 

wen almst wlJ.f~ 

(1i) lnseatlc.ldes QMd • 

Tbe de1Wll1e of the gr~mdal" 1nseet.lc1dea 

used and t.M ~ oftMU',. applktat.1an dur:1ft9 the. 

~e of tbJ.- 41t.UdJ' are 91ftR below • 
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IRRIGATION CHANNEL 

"aESIGN'" RANDOMISED B1.0CK DESIGN 
REPLIC.ATION -.3 

TREAiMENTS~5tlN.CLUDJttG UNTREATED, 
, (HECK) 

NO. OF PLANTS PER PLOT -54 

TI- PHORATE (THIMET) . 
T2-CARBOFURAN(FURADON) , 

T3-QU1NOLPHOS (EKALUX )! :, 
T4-MEPHOS FOLAN(CYTROL~N~J 
TS:"UNTREATED CHECK 

FiS. -1 PLAN OF LAYOUT 



PI' W. 

• • L 1 J 

Pb.oJ:a.t.e 
(~). 

ca~ ___ 
(PVadoft) 

aw.tlOlphos 
(SkalQX) 

Mepbosfolcm 
(CyUo1ane) 

• ••• •• 

.3 

I r _ • 
I • _ ___ • 

• F L • • a . r 

MIS cyaamm1de lDtUa L~. 

rA/s Rallis XIKUa Ud. 

MIs Sandoz tndla LW. 

M/SCyanam1delft4iaL~ 

• J • II . r , 

L • 

•• •• . I . 

lOG 1.5 

30 1.5 

SO 1.5 

50 1.5 

'I; . • 

pl~ ~.at. a deptb of abo_ 4 GIft 1ft ~lAp 

a&'OlInd eacbpla_. 'ftle eizat ~fc1dal t.Jreat.meDt 

~ given OIl ~ F~J!7. 1978 and t.be second 08 

22Bd Madh" 1918. ~ ~e et:Op was 6S ~ys aDifl 107 

days old fta~_ly. 

('") "... spec! .. co~ tlIld eempllDV 
~. . 

The lasec~~ wen eva1uaUd agalDGt. ... 

~ iDSeCt., peau. V8.·. A. _''''''''&I JaIaSl&·1I 



aDd .io foliM.Ua ana t.te boUwom • .I- xj.t.f!lJ., 'CltdCh 

ocCllUed on tohe t.d.a1 o~ ObselVa~ 00 t.be 

J.nc1derIce of t.bese pests were taken one day before 

and one. t.l'lree. seven ana £oun.een dcJys af~er 

appl1caUon of ~e 1Ilseat.1aJdes. ~ '*lbDiques, 

employed for saap11Dg the pests 01" observat.ions on - . 

t.he!r J.M1dence 1.faI'G Game as 6escribedWlder t.he 

st;UdJes on ... seasonal ~lV'J:~y D. 
(1'1) Yield I 

The _.ted bolls were pJ.cked up uea~w1se 

separat.e1y. There wer:e atx pJ.c'lc1Dgs alt.oge~r. Tile 

seed cot-ton obta1Ded fr:an each ~t. waG wei9hed aDd 

dte da~ were subjected to stat.1e~Jca.l aoalys18. 

"1"he modified Abbot"-' 8 fonntla &'e~ 

by Holme$ .. Al. C 55) waa ased to f1Dt1 Olltt the 

perc~ co_~l of dif£eroot. pests IJF the 

iJl8eCIUcide8. The for:ma1a is t 

'fA • CD 
c . ( I - · 111 t. -.eA ) .100 

wbeze# TB aad 1'A aDd CD and CA an U. 



both baiore aDd altel' tile J.nseot.1cJdal applI­

cations &"e8pectt1vely. 

Tile dau of the field Vial were subjected 

m euUsU.cal analysis t.o f1Bd ou~ tbe cr.lUcal 

differenc:es bRween the tnatmenu. 



CHAPER-IV 

RESULTS 



CAl .. ~ AMI) SEASONAL ACftYnY OF DSEC'J.' 
PUTS 01' c:arTON I 

ObsezvaUoas Oft OCCQD'eftCe and seasonal 

acU.Ylt.y of 1asea~ pesta 01 COt.toa wen made .1'Om 
t1Dt. week of . &ept.embez'.. 19'71 to t.be laft week o£ 

A~. 19?B at. ~. lac1dence ot tm'ee 

suc1d.ftg pests. "iz.. the Jassld. A. ~1, 

_'!lIP. Ule aph1d.. A. SftIrmU 'ltd tbe t.bdps. 

b .. &. aDd t_ lep1do1*e&'OUS pests _vb.. Ute 

'~t.ed 1Iol1wom •• I'M1&1 aac1 the lea£-rol1er • 

.I. . .s obseI:ved Oft t.he cJ:Op 6w!ng t.be 

one year per.1_. 1'he jaaed.d.· .... thripS Ud t.be 

bollv.mn ~. 011 OO'ttoa ~ the yeu 

whez'eas the oUlN' ... pes~ epecles were reocm!ed 

J.a.~I'D)"'. 



The dau on the 1nclCZeIlCG of bo11woI:IB 

embod1ed .in Table 1 iItcUoaw t.~ \he pm:elltege 

damage of shoots. fJ.owez'e and bolla topt.her 

o£ cot.t.on by the 1Dsect. was the h!gbest. (18.86) 

aw:J.ng t.he moMh of Ap.r11 .. 1n8 and dle lowes~ 

(2.6&, 1&~. 1917 (Fig. 2). The bollwoma 

!Dfl1ct.ed appreciable ~ to t.he crop during 

~be monthS f&"Om KaRb to A\lg\l.,. 19'78 aDd l.ts 

1llCJdenc~ was low ·lD sept.emllez'. 1977 to Jaauaay. 

19?8. 'file ~lu o£ comparative Rudy Oft· ~ • 

sho~. ftowe&' and boU '1JI£esta~101'l lndlaat.ed that. 

"he b3l1worm ~efen:ed flowers followed by bolls .. . 

ant1s1tDOts. TIle b~t; percentage damacJe of 

£lcweb ·was ~ed. dw:lng ~e ~ week of 

.'\1*:11 •. 19'7.8 (56.66)., the avenge of four weekly 

obaewa~ for Ule. mor&b -.lag 3'7.88. Damaoe 
t.o shoot. was ~e ~1mUm sa ~. ·second. -week. 01: 

June (24.oe $) aJld t.bat. w _11s 1n ·thUcl week 

of MaY# Ina ( 33.10 "). 



Table 1 

, 1 • 1 I • .- • ... r I 1 • ,. • I. 

-_ •• __ i.~. __________________ .-.1_' ___ 1 ________ ·_.1._ 

- • .I 1 r .1 E • I • 

S~ .. l977 2.63 "0.88 

~.19T1 3.26 5.66 

Novem1Iter .1977 0.85 10.00 

Deeemher.l9T1 2.&6 0 

Ja .... xy.,19'18 2.9S 0 

PeJa\tazy.tt'78 3..23 6.24 

fla&ab. 1978 1.94 1S.10 

Apd.1.19-m 10.55 37.-

Ha7. 19. 10.55 21.42 

-. ~.I9V8 16.36 11.95 

~7.191a 13.0& 11.68 

~1ft8 13.18 6.32 
, 

I •• 

4.-

4.06 

o· 
o 

0.62 

'." 
9.18 

34.80 

6.58 

- . 

• I r I .•••• 1 II I l .1 II - ...... ".1. 1 -

2.88 

5.02 -

3.11 

2.66 
2._ 
4._ 

11.·23 

18._ 

1 •• .., 

18.29 

13.83 

11.55 

I 5 g. 

fI t -. ,. I .ill I I :. 
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(11) lneJ.dence of .i- &mma_ I 

The leaf-roller" ,i_ ClefS!!ii!;;l 0CC\II'Z'ed on 

COt.toD from September: to November # 1977 on the crop 

a::nm 1ft AUgUS~" 191' &lid 1ft April aDt'll May. 19"8 

on the C1bp 80wn 1n November. 19.,..,. It.s J.m:1dence 

was ·Mt seen unt.ll AUQllst.. 19'78 wbena few 181."V'ae 

and papae were obaened em t:be cot.ton czop SOwra in 

April. 1918 (Table 2 and Fig_ 2). The· data on 

percentage damage of leaves revealed that ·the Insect 

caused tile b1ghes~ damage in the month of October 

dUZ"1I'l9 ubJ.cb h1~ larval populat.ton was rec:oJ:dcaa. 

( 11.1) Population f'luatuaUon o£ .A- »ggt.'I\', 
k.ttaW1\A If '.. 

The Jassl(J. !i.. b&mat!!lla. b&m!Wl&1 0CWft'ed 

Oft cot-toft ~ughoUt. the- year aftC1 ma1rlta1ned high 

popalat.1oo. compared to ot.ber months. ir:om J~ to 

. ·rianh.19'79 wlt.b it-a peak 1D the mntb of "amaary 

t.o NovembeI'. 19.,., aad from May to AUQl.lst., 1918 was 

'fHJrt low. 'l'J.'ie Jass.ld st.aI't.ed 1ftereae1n9 1D Il\In'tbez' 

£&Olft the seGOlld voek of December. 19'7'7 anti ftaclle4 

1'-$ peak in tblrd week of Jillfl\lUy. 1918.. h'om GeClIOItd 



so 

• $ r , • I 1 r 1 I • 

• PopalaUoD / pla- • Leaves 1nfested 
~F ~ £Oid' ( " )' 

• • I' E a 1 
I. J _ 

September.l'9Tl 

OC~.19n 

~ .. 19T7 

Deee.Dibe .... 19T'1 

tJamIaIy. 1918 

':r~.19'J8 

~l'" 
1\_.\1.1'''' 

' .... 
May. 19. 

June.l978 

Ju1l".19~ 

AUgtISt..l918 

3.4' O.tn 
5.42 0._ 

0."" 0.0'7 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 
o 

o 
I 

1.02 0.20 1.22 

0.1., 0.10' o.2?, 

o 0 o. 

000 

0.20 0.03' 0.23. 

_.W F I I 1 r, I Fir • • 

. [ .• 
3.?3 

15.52 

6.32 

o 
o 
o 
o 

4.23 

1.93 ., 
o 

0.'" 

I $ 

•• 1" '.'5 l.l •• 



I II , i' • .it, 
Populat.1on I 100 sq em lea€ aQa 

-- , • • 11 .F t 

• E • 

0.10 

~.19"n 0.06 0.43 0..49 

R~.19T7 0.05 0.22 0.21 

Decembe&",19T1 0.48 2.1' '2.6S 

J~.J.978 , 0.61 6.S2?.13 

Pebr:Yaty.l9'J8 0.'1& 5.47 .6.23 

MaJ:Ctt.1918 0.48 4.06 4.54 

APJ:U. 1918 ,0.0& 1.65 1.11 

Mar. 1 ft8 0.05 0.11 €l.l& 

, 1hme.1918 

J~Y.l"" 

AUgUst..19,e 

... . • 1 

0.01 0.1" 

0.05 '0.12 

0.26 '0.22 

diS '. L. 

1 ,t 1.33 

1 t 7.16 

1 1 '4.40 

1 • 4.31 

1·# 9.04 

1 , .,.19 

,1 • a.45 

1 *2'.50 

1 , 2.22 

1 .1"~ 

1 • 2.40 

1 ., 0.84 

t '1 I ,1 'r l.t 
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week of Mal:'Ob# a gradual decrease ill popu1a~1oD 

tzend was obSeIVed. The l:aUo of adult aDd nymph 

ranged from 1 t 1.33 to 1 t 2'.50 1n different. 

'file data on POP\Ilat.ioD density of the 

apb1d. a. fQHY!U - cot.toa 1n aUferem:. ftIOIltbs 

are pnseDt.ed in Table 4 and Fig.a. ~reace 

of t.h1s apbid on cot.ton was obseJ:Ve6 from t.he 

fust. ueek of September to first. week of F~. 

19'78 ai_I." which j.t;, d1eappeared unUl dle t.llUCl. 

week ~ JQly. The aphtd ma1ntaJ.ned bigh 

populat1oft lavel .1D Deeembtar aad J~ wl~ ~ 

peak puiod of iofestat.iort £&'Om the fOlU'tb week 

of .~ to .1mt. week of Jaft\lidY. 

(v) PopalaUon flUlRuatloD of 4-~ • 

The JlO»alatlori density of .i- 491.&le 
estJ.m&~ hs- 100 sq _ leaf area 18 dl.ffenot fIMltbs 

are ~ 1ft Table S and 1"10.3. TIle 1.IlsecR I 

_1at,31Md a biIh popd.sU-on Ina Jamae:y to Maa1l:. 



TI F 1 ,_ I Ii F • 

PopllaUoa I 100 aq em leaf uea 
~ • • F • 

. F I' I ..• 1 . I I • as'I!!&.\. IIlmmJ. tet;d dI 

SG~r. 19'" 3.10 14.48 10.18 

00t0he1'. 1917- 9.82 17._ 26.OS 

~. 1", 3.51 s.-. 9.29-

Decembe&". 19" 1'.99 ·21.18 39.1" 

,,~. Ina 18'" ·2?d4 45.61 

~. 1918 0.38 ,,-55 0.93 

~ 1918 0 0 0 

April 
• • 1978 0 , 0 0 

May. 1918 0 0 0 
~ 

June. 1916 0 0 0 

J.\llY. 19. 2.11 .. 1.56 4-.n 
AtlglISt. .. 1978 10.0& .13.a 23.43 

- Ii. .1 .~ . I. P' iii . Ii .M Ii I I . iii • j iII!$ F Ii , •• II . i .. .• 1.: 
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Table S, 

- . I T • a • I II'. I . "'.. T. 
Popalat.1oD I 100 sq em leaf ana 

._ Q ." 1 r -.. I&!. • •• Lin. 

-_ '" - I' 

0Ct0be!:. '19n 

'N01Ietllbar,l ,.,., 0.10 

~.1"7 1el3 

J'aII\1aI¥. 19. "'3 
i'~. 19'78 10.85 

M8ftJh. 1918 S.se 

April. '19?8 1.26 

May., 19'f8 0.82 

~. 1978 0 •• ' 

tYaa17. 19-f8 l..oa 

~. 19,. 1 •• 

, ,DJlDp'b, 
• 

·O~65 

'0.63 

1.37 
.' 5.M 

&.'75 

6.21 

1._ 
1.A 

0.34 

-1.05 

1 •• 

,. , ., • In. • I 1 -. d •• 'I • a d I '. I I rift 

• 
, toa1' 

1 •• Nt 

1.80 

1.31 

1.33 

.3.SO 

10.5' 

16.4-0 

11.'79 

2.2' 

2.23 

0.8l 

2.13 

2 • .,. 

j - • , I I 1 .1 
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lIda-% InfestattDn of shoo~s + 
flowsr-s + bolls PY f.. vitellt!" 

lDD b- lat"'val + :Pupat populatJ~()Di 
. of §. detvogata. . 

DC - ~ I ",festafiio", or lea:ves , by 
s· der-ogata 

LLL 
NOV. DEC. JAN. FEB. 

MAY "lD!I-a£' ~ULY AUGUST 

~~~eJo 2 - INCIDENCE OF Eg' Vi-t,alla and s .. der-oAOta ON 
I . - -==- .-. . 

corrON FROM SEPTMBER ,1917 TO ~U6U6T, 1978 

AT BHIUBANESWAR 
" 
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~ decltalllg "adua~7 upto ~ .sec0n6 ueek 

of J\me maD the lowest. populaUoa of Ute J.nsect 

was ~ JlZOm t.be dlkd week o£ June ~ 

Ud'ips ~ 1ncreasiftg In IftItl'Iber and naebed £u 

peate 18 ~ feust. ueelt o£ ~t:.. J"I'Onl ~e sec:cm,a 

week of ~ ~ p)pa1at.loa _gam st.aRed deel1ralBg 

uaU1 UIe second week of ~I'. The hi.,.. 
~at.loD in RiM saasoa was &'eCOJ:C1ed in 1st week 

of ~ (26.46 /100 sq am leaf acea) ~ t.be 

~y ~ vas estJ.mtet1 to be the ~ 

ia~. 

I 
~ .. dlaU.u.t.JoD Of .. jua1d. 

CIte albl4 and t.l\e ti&dps OR dHfU'eDt leaves" __ taken 

.., OIl c,\C) ~ 014 (Is-om ~Uon) ~tcm pta ••• 

Oft the day d o'bser:vaUan. the pi ... had 11 or: 12 laves • 

. 'ftle a~ ft.aber o£ ~. aJttldG and tml'1pe per: 

pl" ani tbe prt~ ~ of __ speolee 

ott AUfenII.t. I ..... ~ 1D Table.. xa a 

t._ mmth oW ... ton plala. the ~ IUltDbec cd 

ja8s,wet# 19 ...... 8 aad thrips was R.3. 98.6 aIld 25. 't 

~1y. Tbe JdSlds and &JIWls ~ dlG\ll~ 



'1'eble 6 

Dlsv£b\l\ton ofA. ¥"&li 'nil'. Aa. mllmti&& ard 1. (iSis,!,. 
CD d.lffeJ:'eD\ leavee . t.w mon 0 aot"ioa cr:op e (Average 
planta) 

r. ., . I • •• , • a , J • .• '11 •• j I I d I aN I •• U I gil Pit e10l a ,. •. T. II • • I I ". . .-... . nent.age PO . a .' 

Leal No. 
(ibm t.op) 

1 
a 
3 
4 
s 
6 , 
e 
9 

10 
11 
12 

AYenp 
No. I plaft\\ 

11.1' 1iI1.· •• ,. '8, II all'I',I"l.I'_ ••••• '" "" ... 44 

A. ~&fA ~Ia A. _1U" .i- S!Q5ii&&i 
;;at. iiiftii}l • , ''';;1 · Fl. ta;rt. · 'diiSi I 'FAG!·' 'ii3utt: "IfiYmPil tOiil 

1.60 1.30 2.90 2.25 3.49 5." 13.65 18.48 32.13 

1.30 4.S' 5.81 2.93 4.56 1.49 9.83 13.92 23.15 
2.30 11.20 13.SO 4.6.2 6.43 10.01 S.3' 7.15 15.52 
3.2S 10.64 13.89 4.9& 5.69 10.25 2.'72 4.28 1.00 m 
3.65 17.5' 21.22 . 5.15 '.44 13.19 3.50 3.S0 1.00 

0 

4.3S 12.e, 1'.22 .,.16 8.91 16.07 2.'3 30 61 6.34 
1.60 8.00 9.69 5.0' 6'.54 11.61 3.50 1.94 5.44 
0.99 ,.sa e.53 5.19 5.64 10.S3 1.28 0." 2.05 
0.t5 3.40 4.35 4.2' 4.66 8.93 0.'" 0 0." 
0.1, 1.38 2.11 2.25 2.10 4.95 0 0 0 

0 o.?' , 0." 0.56 0.33 0.99 0 0 0 

0 0 0 C), 0 0 0 0 0 .. ~-
6.30 21.00 31.,30 40.20 48.40 88.6011.60 14.10 25.10 

· _wn Oft 25.11." and obsen'atJ.on bken on 30.1.78 
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on aU the leaves el!lC8pt. the last. leal. 1.e. __ 

12th leaf from ~he top. The 5th aRd the 61da led 

haJ:boued tl'te b1gbest:. ja$s1d and apbid papulation 

Z'eSpiJC"1Yely. 10 oase of .i. 4a!:e11i the ltJ.gllest 

popalat.1on waS recoded Oft t.be fust:. leaf *1eb was 

followed by t.be secotld aid t.be t.1tUd. vlnt "sk 

leaves £rom ~"~ '74.60. 62.19 aDd 91.'74 % 

popalatJ.on of A- b1m&u11a !dm1ba1h, A. elXld.& 
and §.. t!gga)&! nspect.ively. 

C 8) CONlROL OJ' ImscT NSTS OP carrON BY 
GRAlaJJJ\R tNSSCnClDU , 

DlIJriag the Ii!!! season of 19n-W. a 

npl.la.ated field uJ.al was lald oat:. to evaluat.e 

the Rlat.1ve effJGacy of '0.- graftUlU' i.ftfsea~1c1des. 

¥I.a.. JiIlorate.," oullo'--. qW.nol __ and mephosfolaa 
, 

'" agalQft tkbe" J.asect. ~ of Cfot.~ one day" 'bef!0E'e 

t.he appJ.J.caUoD of .lnsecUcides die 0&'09 was examined 

to ~ t.be relat.iVe ~nce oe c.U.f!iemnt. ~ 

pests~ ~ ~ $peGlea sWIll as __ Jaesid. 

/&- 1d9lb111 MtMeMi. tlle tJu:1PS. 4. S9DIlll aid " 

-- epK~ 1»11.m. J1. X1M&" ldeat.«'t ~ U'lel 

.. p and ttemre. obse&"Vat=.loDS Oft ~ elf1cacy of ~he 

!tuJecUcUes weh t.elteD ega~ t.beSe ~ epec1ea. 



The populat.1on of the jassld in d1f£en& 

plots before amd aft.el." app11caUon of 1nsectlcldes 

are preseD~ 1ft Table '7 and the parcefltage ~ 

o£ the 1Dsect. by Cliff_eat. compo1.Ulds at. diffepnt 

time· 1Rt.ervals ea1clJ1at.ed by the revised Abbot.t· $ 

t.1on of t.he data 1ft Table '7 reveals that. the jaseid 

popllkt.1oD on 6t.b FebJruary was Cluite b1gb in all 

tl'ae plou aIld after one day of ~ic.1da1 applJ.eaUon 

tme l»pa1a~ 1M~ except. 10 t:be plot. u:eat.ed 

with qtl!nolphos. The JassJ4 numlJer was 10" Wben 

t,be secmtd appl.t.c&t.ton was mat4e OD2and March. 

~t1oos taken aft.ea- 3 • ., alld '4 Clap. of ~ 

~ o.ldd appUc4\l~ J.ldk:&t.ed ~t: "he p1ot.s t.reated 

w~ ~uaa ~ alnDst. free fE'am t.be pest" blt. 

.In ease of me~olaft e«:el1eat (fJOftVOl oE t.be ~ss1d 

wa. obtained aft.ezo , a9f! 14 aay& of Its applletl~lon. 

Pho£'ate and quiftol~8 did not. 91Ye ~te pgot.eat.ioft 

of .me crop from Jue1d at.tack. . 

·Tl\el"esult.e ~1se6 .t.n Table 8 alld Flo.4 

ahGW tllat, «J¢~f\lreft ~vee'.C3 % coftU'@l Q. the jaesid 



'table 8 

Pel'Cen~ conu-ol of jassid (A. !lH9:!1&! 11lqut;~!\i) 
'o11ow1l'ltl t.be .insecticidal t.n&~ 

.. • "." 11. • •• I" 1 ... I II. $ II P' I. 11 •• P I I n I' I II I " , • 1I'If II II :n JUt. 

1~­
cille 

Dose Pemeat.a~ collU'ol 
(kg", ::1 ... lai. Slt.ei ret. awrrcatlon Paysnat.erflind applICation lIP J • 

I .... 'I 1"- • r. I ,. • •• niL. • q. • .• . 
........ ~_ t ••. r. • ... I' A d II • II I ~.3 , I I 2 I I • ·u . II JI,l I • II • .lIt •• 

~t:.e 

Q\i1Dolphos 

Mepboaiolan 

1.5 

1.5 

1.1 

1.5 

0 

0 

30.83 

0 

10.45 34.26- 33.6& 

.".03 100.00 100.00 

35.52 66.58 0 

39.80 95.SI 86.M 

0 35.65 11.34 46.91 ~ 

100.00 100.00 100.00 ltlO ... OO 

16.81 54.28 60.36 0 

Se.33 5S.42 100.00 100.00 

~ .!If , "If • r i • • • _. I JI. F • ~ I ".... • •• 1 .. ••• I • II • I I • I. , • . f." • • r ,t q. r _. • • P • I.. ...... If. •• _ 

Ipt t.eS~ 

ate» at. S ~ 

N.9. ., .. .. 
31.45 34.22 38.51 

.It S1gn1f!o3n.t. at. 5 ~ level 

* * .. ~ 

65.83 34.01 24.59 50.'1 
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~NSECT·IC.IDAL TREATMENTS. 

o Q - af/;e~ 1 day 

~ b - afteJ4' 3 days 

[±} C - afber 7 days 
llIIl d - afbef!' 14 days 

+ 
+ 
of. 
..-
+ 
+ 
+ 
+ 
+ 
-+ 
... 

PHORATE CARBOFlJRAN· Q.UINOLPHOS MEPHOS FOLAM 

+ 
f 
+ 
t 
... 

-+ 

2nd INSECTICIDAL TREATMENT,S 

20 + + 
t 
+ 
+ 

+­... 
+ 

PHORATE CARBOFURAM . QUINOL PHOS MEPHQ&Jf.Qt4AN 

Fig.4- EFFECT OF INSECTICIDES AGA~NST JASS'~.' 
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Days after secoIld appl!eaUoIl 

1 C!arbofuran 7 mepboSfolaa· 7 quJ.oolphos 7 ~t.e 
• J .t ___ 1 _____ J~ ____ ._. ___ • ______ I_._I~ 

• II' ... • £ P' • 

, • II • 

14 
• 'Aa:. • f E' 

CarboflR'aD = ~olan , phos'ate 7 qdDOll*o& 
• I - •• I - t I • E. 

( 11) Todcit.y to!_ etHel..' . 
1ft case of t.be tbZ'lpa • .1 __ ~lM. t.be 

pOpIla~ ~ Use 1nseoi:. .lnczeaseCJ following one day 

aiUS' t:.be fust. epplJ.caUoa of all ee J.nseoUc1des 

elCCept. p1\ora'-e whereas one day after t.be second 

appl.t.cat1on "he poPl1lat.!ora ~sed in. all Ute 

~ exceP~ oad»f\U'aa. Bt.l~.in o~1Gon 

.~ to 1:.be UIl't.ftat.ed Oheok. ~ If'atoe of p:JpulaUon ~se 

was I'OW in all fd\e U'eatmeDt.S (Table 9). Rone oJ eo 

lnsectJe1des co\ll.d ·make ~ CJ:Op t.b¥'.ip$ 'ree UP'O 

14 days of first. appl.tcauon. %e the second . 
applicaUOft e~a~\mellt ftSUit.ed 1ft wzy 

low popaladon of Ute tbI" 19$ aft.er :I and , days of 

1les applJ.cat.1on aad aft.el" 14 dave of appJ.J.cau'oll 

t.IleJre was flO thclps 1ft tb.ts uea~nt. 



The data ~ in Table 10 and Flg.S 

iDd1cat.e ~t. aft.er one day of applScaUon. ~~n 

aRforded by all ~e !1lISeCtie1des from tbrlps infesta­

tion was not. eat.isfactozy ~ However:. subsaqueDt.1y 

~he b."»dclt.y of carbofuran and ~at.e was bigbjer 

than the o~r two insecUc1dee. In t.he second 

~Ja1da1 app11eat.ion. excellent. COQUt)l of ~hc"1ps 

was obtairled by aarbofuraft Oftly .. Jell ga"e 8"1.61 to 

loa " CQAUol from ~ to 14t.b day of its application. 

The effect of phorat.e applicat,ion was not. consistent. 

1ft the £.fzst. and second appl1caUons., 1& gave 

49.53 and 9.3"7 5' c:on&rol of the Ut&'lps aft.er ODe day 

01 1t.a lira ana second app11oat.!ons ~speoUvely. 

The ~t.age k111 of thnpa by phoI'ate after 

., days of £uet. applJcat.UJn was 13.27 and that. 

alter 14 days oj second applJ.eat.1oa was 86.69. 

The order of t;.oXloit.y of ~nsect.!cJdes u:e 

given below Qftd U:ae s1grdficall~ dUfenfCes bet-weeD 

t.hatme-nts ere J.nd~~ by l1Res below the U'eatments. 



Table 10 

Percentage CODU'ol of tN'lps, s. WEBUi following the 
. luect.1c1dat t.ha~t.e 

-~-'~----'-. - H~ conUOI 
lUeOU.- nose 1 P d I &iii alt.®1' ·lst'ap;n;at.lO" .. I i 'Days iaiet: i1'id eppi1cat:loD· • _ .. 
a,lde (kg a.1. _. I •• I ••• - I .1 dEn. A 1 I , q •• , • • • ...... ..,..,. 

I Ita 1 3 , 14 1 3 ., 14 . 
• • " •• P. I • r '8 d • 00 •• IfF .. J,..." II II .,. , • I nan J ••• I' r n • tt. •• I. . I J ... 

Pborat.e 1.5 49.53 58.38 a '3.2' 0 51.13 e 9.31 1 57.51 'It 98.15 n 91.69 q 

CaI.'tIofurao 1.i 36.94 64.01 a 8S.04 0 ..53.92 e 52.43 b 87.61 j 98.38 n 100.00 p 
.. 

OtaJ.nolphoel 1.5 39.65· 22.19 b" 23.06 a 23.02 g 13.48 i 31.18 1 32.06 0 JO.9'. s 

MQp'bosfolan 1.5 16.35 35.9., b 65.00 0 42.&0 f 19.91 1 66.02 k 66.63 n 69.18 &" 

.. F l , I • • • 1T T T. 1 • F •• - J • • I' • • •• , T , I IF. • • 

• F· ~t 
(J) sf:. 5 % 

M.S.·.. •• 

11.'. 21.66 
.* .11 

3.6? 12.34 

0* ** .... 
15.43 11.21 12.74 

C.D at. 1 \"b 26.09 41.91 $.56 18.&9 23.3' . 17.06 19.29 
•• Sigaifio~n' a~ • ~ level 

!i.B •• F1pres ind.1aa • .tag same le.t.GI'8 on different. days aft.er: 1nseot.1c1dal apPlicat.ions 
are not. significant.ly d'ufe:reat. at. S '3~ level 

I 
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very low J.nc1dence of the bollworm on the trial crop. 

'the aata pz'IeSeDtea ill Table 11 &bow Ulat, Oft March 21. 

the average DUillber of shoots. £lowen and bol1s 

together &"anged f%'WB 6&.32 t.o 126.33 in d'u£erent 

b:'eatmnts. the b1~ and the lwest. being in 

cad»fwraD and Uftt.a!at.ed check respectdvely. %n 

unueat.ed cmeck. on an avGE'a«Je. 10.33 (15.57 %) shoOts • 

. fJ,oweh and bolls t.ooether were 1Dfest.ea as against; 

18.&5 to, 32.99 (21.66 - 26.11 t;&) 1ft the lnseetJc1dal 

t.nated plots. eonsequent. UPOD tOO applicaUoD 

of J.nsec:t.Jc1des the mmber of lnfest.ed shoou. flowers 

and bolls we&'S DOt. J.Dc:t.Eeaaed .I.ft plots Uea~ wJ. ~h 

cadJofuran and qu1raol~s upW seven days 10110wlog 

theU applt.cat.ioas. whereas 1n plots tzeat.ed with 

phorat.e and mephosfolall it. .t.ocreased s1~ly one 

iJay ait.eZ' U'te.t.l' applic:atJoD. Ob8eI.vat.1ons ~ 

14 days dull" applicaUoD .tna1ca~ some illCC'e&se 

1ft iD£estat.1on .i.D &l1 ~ J.naect1oldal t.reatraenu. 

Xu the Ul\t.l."@ait.ed CheCk ~ &Ct.!v!t.yof the 1~ 

~ nwlt.!nv b~ mam'ber of 1Dfast.ea 8llootS. 

'l~s ant bolla. 

'ftle pa&"C-~ oontzol of the oo11t~ 

ld_ta~lO. ea1ell4at.ed ftom tb.1a total AlItBber of 



inf~ shoctG# flowers and bolls befO¥'G and after 

appl.i.cat1on of eacb 1~idG 1n compar1soD to tbat. 

o£ t.be unt.S'e&Ud check .is given in Table 12 &D&i Fig.&, 

NoDe of the ~1&3s gave saUsfactory ~ion 

of t.be C&'OP f~ the J.nsect.. The· pez:ceDtaqe COflUOl 

afwr 1.3 ., an<J 14 days of .i.Mect.ioJdal applicatJoo 

I:auaged from 16.91 to 40.41. 40.10 to 49.42. 31.6Sto 

50.42 and 31.88 t.o 54.24 res~lvely. There was 

no sJ.gn1£ieant. dlfferenae bet.we("'o any t._ tz'ea.t.menw. 

The o.rc!er of toxicity af d1ffeX'€lD~ lnoec:t.J.cldes 

1s J.ftdicatsd below. 

DAYS dbH' oocond appllcaUoa 

:1 ~an 7 qu1JDl~s 7 phorat.e 7 me~o1an 
, Phorat-Q 1 C~fuaD 1 qW.ooll$b.ls 7 mephosfolan 

." ~o1aQ 1 ~ 7 C~UIraa ., quinolphos 

14 litellblsfolan 1 ~t.e 7 e~ __ 7 ClQinolpllos 

'l'be ~ta em yields of Geed cot.~ ~ 

fc'om the ~at.ed {lnd ~~ plat.G a&'e ~ ill 



Table 12 

PeJ'Centage enVoI of We6~tlon by 1. v:t!itll following the 
secona 1neeot.1c.1dal cpp cat.1on 

• • I • • • I'P r I •• F •• _ ." S • J • • • •• • I • I. ::a 1.. C IP • • •• ... 

Control of Infeet.ed shoots. flowers and bolls ( '~f. ) 
Dose • •• ••• • r. r... . F ft:) T Rdi • 

IllfJeet.1oide Cq a.i. Days aft.er 2nd applioat.ion 
/ hQ .. 1 • • n • • I • .. • •• I • , • • , I TnW. F r ~ •• , • 

.. • •• •• •• n • • • l . ... d I &... q 2. p 1t ..• 

Phon~ 

~f\U'aft 

OUnolllhOrs 

Mephcsfolan 

'P' "at. 

1.5 

1.5 

1.5 

1.5 

24.00 

40.41 

34.21 

16.91 

'M.S. 

N.e. Not. sJ.onifJ.oan~ 

49.42 

44.30 

42.10 

40.10 

N.a. 

so. 31 

49.92 

31.65 

50.42 

N.5. 

48.02 

37.68 

33.98 

S4.24 

N.S. 

~ 
o 
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Table 13 

Ef.fect of gnrmlar .l_~.tc.ides on yield 
of seed eot-ton 

-til. Ell 

'1I1nol{!tloG 

Mept\osfolaD 

,CoRU'ol .. 

•• I SJE • rn E • 

tp_ t.Gat. 

e.D at. 5 ,& 

e.l) at. 1 ~ 

U ad I', I I ," t • •. •.• 11 

n 

Yield of 
seed· ~ton 
( qu1Dt.al/ba) 
• • E' I.. 

$.3& b 

15.13 a 

.,.36 b 

12.43 at 

4.56 b 

I. • d 

e. 
4.29 

6.a3 

(ill • I 

Pel'CEmtage 
~~ 

eont.l:'Ol f. I .F 1 

·17.54 

231.19 

61.40 

1?2.5B 

. .. 
•• I.a. 1. 1 • • 

e. SigbU.tcar& at. I. '" "level 

(Pigllres with same lRta" ea .. b) ue _to 
signJ.tU.caat.ly aUferGftt. at S '" level ) 

•• 

F 



from 4.56 to 15.13 qu.iDt.als I ha afd ca~\Q;"ara 

~t.ment. h5ult.ed in the ht9hes~ yield followed 

by mephodold. The yield obta1ned from Ji't,orat.e 

and qdMlpbos u-eated plot.s were not. s1gn1f1oant.1y 

dUferent. ~ tbat. baWestcad fl'OlD tl1e untzeat.ed 

contr:01 plot.. whereaS U'eatment.s with carbofuran 

end mephosfolaft pmducedv e1gn.lfJ.e.ant.ly blgher yield 

t.ban .t.he otlIOJf' t.t«) ~s and the unt.r:eat.ed 

contl'Ol. 



CHAPTER-V 

DIS.CUSSION 



DU'1Il9 ~ oae year perJod of obSeJ:YaUon. 

i.e. f·1rOm t;.'tte e~ ueek of! se~. 197'7 t.o last. 

week of AU9UR. 1918. f1.ve specJ.es of iBsea~ peR8 

such as ttle jassUJ. A- MmS'lIlI b1qgt9i1o, t.h.e 

apbid. A- SI9!ftR~, tile tbl'J.ps, .I_ ~. the· 

ep*t.ed boJ,lw.m. 5- li_IJa aDel ta'le ~1eZ' • 

.I_ weI:e ~ OIl cot.~ Tbe jaaaUl. 

tNrips and ~ aprRt,ed b:tl1WOJ:m OOCUft'ed ~hoilt. 

t.be· year ~ the .t.nc1deme of ap'bld was obsea'Ved 
{. 

fnm ~ to Pebi:wu:y and from 3\llJ" W ~ 

and that. of the led-z'Ol~Z' 'RiD S~ to 

Rovembel'# April to May 8n!t A\1g\l_. 1be pr .. t_ 

of the ~ peate, " ...... the judd. -apb1d aid 



Uldps was ftDI'e 1a the !ild seuoa ~ 18 the _,M. ~s t.he revene was ~ £act. 10 case 

of the boUwom and the leaf-roller. 

file jassid ma.t.atalDed hiGh popalaUoft from 

Jaauazy '* ~ ( 'fable 3 aid Plo.3). The. popslat.1on 

ataRe4 iDcnael1lg ftQm &eCIOIli1 week 01 December and 

~ its pea Ja ~ Ul1zd week of JaI'lUaZy. Pmm 

seaoDd weetc cd Mal:eh. Ute popa1a~ 4eeUned gr:actual1V 

and W8 vezy low llptO the ea6 of ~ DUring 

the mDDUts of Sept.edJer. "19T1 to tbe end of ~. 

19n tile popd.aUoa .. also vezy low. F1'Qm DeeembeIr. 

19ft to t.be enG of p~. 1918 dle at:mospbe&"le 

~ ana __ a:elaUV'G tmmSdlt.y" weJ;'e-_ Iowa .. \;baa 
-"" 

~ other paRe of the year. III ~ Q1ld "--1.7-
fdlUe was DO l'aUiall aat 1~' wee ftIy low 1D ehe 

moDCh· of I'e'bndy. 9ms \he big'b popa1atloa level-

01 the Jaasld Clwrlng the wiater moatbs was &Ie _ 

dle favounble ol1mi4le CJGIl61Uoae. oMefly t.he 

t:.empentue ana &'e1atbe hlIml41t.y that. pz'eVailed at. 

JIuIba~. 1ftt.e wam aDi llumY weatl\er 1a o~ 

moaUlS_- be ~e for ~ low popd.aUoD 01 .. ,~ , 



ReView of the report.s of several past 

.,rkeX-G revealed t.hat tbel:e was &'e91Ooal Yarlat.!oa 

in seasonal oaeu~ of this jass.1d. 1ft &mItJ\ 

IIldJ.a and orissa. the insect· ma1nt.a1Ded bigh 

. $IOpalatlon during DecembeE' and Jamau:y on eo.~ 

anA \alvei. aD4 ime .taaiaeftee was very lou In ~ 

hot months of: April aa:1 May (CberiaD and Kylasmn. 
Q . . 

1938, lC'a~gJ.ball1mat.b. 19&2.a'" seaapat.i aac!I .Khan. 

·1976). TIle ~ ohseI:'fIat.ioDs ue· Ja ~Qt. 

wlt.b these ~kara. Ulder the "PuDJab and ea1l"o '. 

oontJJ.tkmS t.b.e" peak per.t.od of 1ncd.denee wes recorder:1 
.. 

1a A~ aDd 6ept.ember (Lat .. 1941, Afza1 and CbaD1. 

19., At.wal Sl.i1-. 1969 aIld Mosfty and El-DaasouJd.. 

196',. 
The popalaCioD' density of th9 ~ipa..l- _.&s 

was Id.9h fI:onl JaDU:Uy _ MaI'Oh ,..11th 1~ peakc'q f~ 

weelc of MeI'Cb 18 ~ HI!'!l season. :Ill ~ &liQ& crop 

the peaJc period of 1neldence was D!GoX'6ad 1ft t.he 

cnoa~ of ~. S1mll.a.: hSUlts have been C'eP'rt.ed 

by Senapat.~ 8Ild Patnaik (1914) UDdeJ: ~ ~ 

t.loas. Who r~ t.he hi4hea~ poJftllaUoa of! .I_ e£MU_ 
iR ~I'd ~k and second week of '.~~ olD J!!¥iC ~ 
of 19ft aM 19', respeat.1Vely _ gt:Cuadrlil~ tft tile &S& 



• 
sea80D t.hese aUbon olIse&VGa the·~ popalaUoa 

1a the Ilm. week of Peb&uazy. 19'73 aaS the f1r:st. 

week of Marett. 19?4. Slft1cemt •. JIl. (1965) aleo 

obeeI:Yed ~t. ~1s t.hr1" 0CQ\Jft'ed OR Cbe10IftIarda 

tJm)1Igltout. the year and .Infee~UOft was seven 1Q . 

" .. axy·to Ap&".t.1 ald.nd.,. _ ~.I.a COI ..... toh. 

_lab h also in paR.1a1 ~t;. wi&ta .. p&te8eat.. 

obpewat.1ons. ~.t.o Ka~USmatJt (1t&2) • 

. 4- daDl'l' 0CCNft'ed OR CItKt.o1l ~ .hs ~ 

Period and the e_p ._ ~2 - 16 ~tcs ap was .eq. 

1Iad1V a_aged. At. "-IM-I'. 1Dt.'h iD IIlttai Gld 

_ Gea8OD8. t:he b' ___ JIOPIIlaUoa was ~ ora. 

Ule 12 ~1c old ..... 

se..al 'eaz'11ezo wodlers bage st'ltUed the 

~ l1uat..uaUoa of ... I!IIIP&I and ~ 

th& Ute ab.loUo ..... pan1cNJ.aloly tile ........... 

ad Jnp141tar aDd • b.toU.o fact:.on .tDly t.he Pl'evaleDQe 

cd _~ enead.es 1a a 10081'_ bad prof.., _-.. 

Oft _be popd.eUoa denal_ of tobe aJld,d (S~w~ 1939 

aJlC1 we.taDarl .. .aa... 19ft). "put 'mII ___ 
Ute ~ et.ove of the GlOP bad also .lI8I'ked 1ftilu.enee 

OD P!)JdlatJoa f~Uoa 01 the· iJIaetIt. 



. Aocmdiftg W St.epam:.zev (1939). low. 

-"aWXG' (mean dally ~bI&"e of aboll~ 1J)o c) 

and the n!au," bumSdlt.y of ~ 60 % were qulw 

fav01.lhblefort:hls apldd. Katag1ba1U&lth (1962) 

ol2Sewed ~e b1ghest. populaUoa oa 9 - 10 ~ .. 

old. eot.tO.D CJ:'Op dui:1ag the ~ of ~J:' af.'d 

~ •.. we1sineD sa- (1911) ~ *at. t.he 

.Ctn.P at. beg!1Iftlag to flowering suc:a'lPlbed to ep'bt .. 

.t.B£~loD mo&'e because of lacrease 1ft U'ansplrat.1on 

of the plants. wJ.~ the COIU8e~ of natval 

~ .. bc* waUleI: ppGlaUoa of a. _AU 
4eeJ:eaaed (lsmallov and aasaaov. 19'74). 

!n the px'eSOOt. studies tlJe aJb1d 1G£eRa~JoD 

was ht_ @R ccatoR 1ft ~ to oct.o'beJ: iB _u cmp 
. , 

and ~ to JaftllHy·iD Ba& amp. However. Ute 

popll-taa .~ la ~J: aail JdlIaiy Ja ~ 

SlId _~ waG more ~ tba~ 1ft t.lle JlWrIl season. 

tihlCh m.lu1'¢. be due to the low tempeftt.u~ (meaD 

~atmre of 21.4 - 22.0) and dle 1'1tImidlq. fd 

.3 - &8 .. ~ in these· tlWAtbS C Table • ami fl4-". 
1'b.G Cl'Op at. 8 .. 10 web.p ~ toas;tdd 
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.1DfestaUoD tw.>%'e tban its o~ (JX'Owtb stages. 

Tbese f iftdlngs are 1n~nt. wlth the obselVat:.1ons 

of the above workers.· 

'1be 1no1dence of the spC)t.t.ed bollworm 

.l- uMllA was reco~ t.brougho\lt. t,11e year Oft 

co_ton with DICh var1atJ.o1l!D t.be level of infest.&­

t,1oo 10 dUfehflt. montbe. Tb.e insect. J.nfl1cted 

coBalderable damage ..., the shoot.s. flowKs and bolls 

'&'Om Marcb t.o AUgust.. t.he maximum iDfe&taUon being 

.In t.he secona WHk of April. The bollworm prefexred 

to at.t.aek flowers £ollol4ed by bolls ana shoots. ThUs 

1a the i1ower.inQ and bll1 fo~t.Jon st.age the czop 

sdfefted mmc1raum from. ~ bollwom iDfeGt.at.1on. 

Variable ~U on ~ml 1nc1aence 

'ha-ve beea npon.ed by ttt.e earlier ~. Ae001'd1Dg 

to RbaR .. .Il- (1945) • .i- vlrM&&f! was very eol1.lmOU on 

tabSd f!.'Om July to oct.obezo when the .poaa were plent.y 

.in the plant,s. At Co1m'ba~. ~ and Kylasam 

(1938) ~ heavy 1ar9al pcpUlGUon Oft eot.t.oft 'rora 

~ m Jaft1laJ:7 Uld from May to July_ Tile .. e&ll1ts 

of H~ (1948, al_ dUfered flODl at...... ACCOrding 

to him. the boll_Ita ~ l'llIiMwleal17 ftDfJt. abmdant. 



!mm JQ1y to ~mber aad tbe popalaUon vas the 

lowest dur.tng Deceml'»r to ~ Kauab1k .G .1&­
(1969) repon.ed t.hat. the peak per10d of iDfeetatloD 

. to c:ottoD by tJlU 1ftsect. tea OCtober to Movember 

1ft M.P. U'I'lder orissa C01ld1t.1ons. t.be 1ncideme 

of the lJoUwozm on "MId' was more fS"OID Jamaaxy to 

A~l1 wJ.th the l'fIW!Cimum iOfeetat.1oB 1n tJle· monU'! of 

March (iOlaft aIld SeDapa_l. 19'76). blat. on GOt.toll t.1le 

.t.DCll&mae was &"~ £Rm A~ to r.eaember 

(SeftglIpta and Bebura. 195". TIlese repctrt.ed 

9ad.atJoas ill ~. peak period of 1ncidenCe 

of __ .t.rasecft. from the J*eSeM obser:vat.lon aad 

bet.weeD t:be obseEVaUons of cliff.eat. earlier 

worlfen m19bt. be due ~ the diverse oUmat.1c Condi-

t.ions.. aval1abUlt.y of a1teJ:fta~ hoeu and var:1atlon 

1D soWing' t.!me of t.llecmp. slace flower! .. and 

'boU £~0II_a.ges 01 t:ho crop are prefera:ed 

OWl' t.he ot.ber &ages by the 1~ 

~J.ng - tbe ~ o£ earlier 

~ t.1\e iIlfestatloa of leaf-rou. oo.t.ftc1tted 

·\flt.b the f1ower1ftg and 1»11 fomat.lon at.age of 

co,-.. plants. and __ lftel4enc;e was gemra11y 



(1962) reported different. resu1«w. ACc:OJ:'dlng to 

b1aa. t.he leaf-roller became active ffXJD Sept.ember &.0 

~ .. 1ft My80re wlU\ the peak period of 1nc:.ldenae 

10 NcWember,. 

fte p&"eSeQt. obseIVaUons larUcatted tbat. 

~ 1ea£-roller lMJ4ence Oft cot~ was a proltlem 

. mostly to t.he' !bIE" crop. The larval ana pupal 

popalat.1oR.re nco~ fred Se~tIbiC. 1977 to 
, . 

~ ... 19T7. April. May and !\up&t:.. 1~. Tbe 

'h.1ghest. popalatloft wtth tbe 'b1gbest. perceDmge of 

led &smaoe was ~ lD moDtb of ootobe... 'flleGe 

fWings are in partial agreemerlt. with ~ obsuva­

tioas' of SOD. 1923, MoDteU.:19M aad Golding. 1938 

tNt. dUtehd '&'Om that. o£ Kat.a\'J1ba1Uma~ (1962). 

T1le E'eSUlu of st.udies Oft dlsU'lbatJoa oe 

tJle Jassld. apb1c1 all4 t.hrlpa on 6if£ol'SDt 1.~veo of 

a ~~ old CO"ton pla ... revealed tbat all t.he 

t.lUree inSeCt. species pref~ Ute J'O'lI'IIJ ~ .. 



1ft ease of jaea1d ~ f 1ft.h leaf ~ the' 

h~est. popIIlatdon WbeJ:eas t.'he bi4lest. ~ -

ofat;bids were found OIl t.he s1Xth leaf frOm t.M 

top. The bighest. number of §.. ~rB"1 was 

recorded on ~,iJ.rst. 1~ followed by second 

and t.he t:h1rd. 

Non-p&'efeno::e of the "&Y yotmg aid 
, . 

~ YeJ:y ola leaves b]r ~. b199\u.u" 1!~!s bas 

been ~ by seDaprAU Q" Khan (19.,6) Oft 
. -

.&941 and -by Aizal and Oham (1946) Oft cot.ton. 

In case of .,!. Slatel. abm&t. 90 % pt.'JPIlatlon 

plreseat, OIl a ~t,p1aRt. were obee&ved on i:.he 

first. faur leaves fr:om ~ (8enapat.1 ard Pat.na1JI.. 

1914). S1m11ar zesult.s wen also ~ 'by 

Rama 1Qr1sltana Ayyu (1935) -Oft chUU and by OW 

(1964) on t.ea. 

The I:'eSUlu of t.he field eJCperimeDt. 

eoildUOted &Iring ~ B.tk! season of 1 ",-'8 ~ 

Ulat. the re1aUve effectJ.veneas of soU uea~ 



\'!tl~ ~ p'hOrate,. ea!'l'»furan,. mepho8folan 

. and quj.nolItDs at 1.5 ko a.l. I ha aufeftd with 

the pest. species 1D1o~ged. At. dlffennt tJ.mes 

foJ.lo;d.ng t.M 1Dsect.1c1tlal applJ.ca~1oDs ~ ordeS' of 

toldelt,y of different. ~ ohanged.. . aet.weea 

the t.wo awllca~1oas the ol'der of ~t.y of t.he 

c:ompouDdG at dlfferel& t.1me.lnteJ:9a1e fo11ow.i.ng 

appl1oat.iaA was also VU'1able eveft to the same 

illSeft speo1ea. . However. 'baaing Upaft the paenl 

peftw1seperformance of the ~ CODOlueiotl Oft 

. thek effeaU.~ss ~ been drawn up. 

Caltbofw:an ~ to be ~ ~ of aU 

Ute ~ 1ft COBt.rol11ng the Jaastc1 A. IdWS'!I&e 
lUSWIa&t aDd ~ thrips., A- 4g1U~ Tl\la 

~ taO fol1owea by me~sfo1aft for ~asa1a 

QOIItJ;IOl and by Phoht.e few the c~l of tbl:lpa. 

Hoae 01 t:he ~ afloZ'ded _"is-
faotoq' COfttl:ol o£ the bol1wom 1no~ ___ toe. 

The level Of -ftVo1 ~ £mm 16.91 to 40.41. 

40.10 to 49.42. 37.65 to 50.42 aa4 33.89 too 54.24 

pe&" ~ dter 1. J. , aDd 14 daya olapp11CKkm 

hs~ve17. Noae of the ~. ~ 
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.~~y bet.tea:' t.ban otbeh 1D any day fol,1ow-

1Dg the iftseaucidal appl1ca~loft. 

SeVeral ~ have i:epoRed su.ccesslul 
, 

C0DU'01 o£ ime jaesld ard ~ _ t'hI:'lps by soil tzeameat. 

with granular .ineeCtJ.cJdes. ~ var1aUoDs 

10 ~lat;.Lve· effecUwlleSS of tile 0 ~ have baea 

~ uncJe .. l'le16 , coud.1t1ofts. 

~1ng to AgaNB1 (19 .. ). _i1 applleaUoD 

of tbe eyst.em1c gnwlU' .iftseOUOIdee l1tce o~~. 
, .. 

'pl'iozoata. ~~D pnved highly effeoUve 10 cOntlttl1.lDJ 

the ext.ema1 pestS u.t;e jaaald. apbJ.d. thc'lpe ana wbJ.te 
. . 

flies. bat. the 1aol1wozms feedi. SClUU'eG ancJ bolls weI.>e 

aot. GOftu:oJ,1ed. RloAu, iippu.oa-.ioIl to soU was . . 

not. effect.lve aga.lftSt.· 'the 1»11., .. .Ie "",la 10 Pormotaa 

eYe'- ·ald Yoll. 1961'~, . ftlSP·Jtemal&a of the ~ 

~t.iOD an iDCOftfkm1t.y wlt.b these .. elORa. 

. successful C2nvol of ~e thrips aid t.he 

JassJa" ji_ ~~&~ l&W\9&kl br' ~U'aft aDd :p11o&"at.e 

baS b&m. ~ (Beckham,. 196'j ud 8~ • .!l •• 
19'7". h6.t.gas. and GJ.araRU.(l'.) I'eJQRed tMt. 

ap14IcaUoa ot rJftoJt'at.e gl'anules ~ the ~6 _ 

-,.sill ~ VOod CO!l~ of t.bdps "or 38 da,. 



Phorat.e oocu.p.1ed t.he SCOOODfl poslt1on 

1n conUol11ng the jassid. aphid and t.brlps @ti 

cot-ton t.hs best. being di-sySt.OD (Regupat.by ana 
Jayraj. 1973 aud Dh&~. 1976). 

None of the. Qranuls&- insecticides gave 

sat.lsflilOtor:y contJ:ol of the jass1d. the thrips or 

~ bollworm one day after appli.c:atJ.on to &011. 

This m1g'bt. be due to poor absorption and t.rans­

loea~1on in the plant wJ.th1n the s1'aoR per10d of 

24 hoUrs. 

The suc:ceu in soil applicat:1oD o£. tbe 

gramalu J.naecU.cd.des depends uprm the SCfJ.1 t.ype, 

oPjaPlo matit.er" mo1&t.wre con.tU~. culbu:al 

praeUeee. ~rat.w:e end h\lm1-61ty wlUeh !lave 

~ influence an absorption and U'anSlooaUon of 

~he ~ by the plaDtS. YarJat.1on in perfo~me 

of t;.heSe eompouIldG Z'e~ might be aueto dlvehlt.y 

of t.heSe factors 1ft 4lIfe.w:ent. places. 'fbe gramllu 

~1cies toasted ~r ~~ cond1~1cms 

miQ'h~ have DOt- been ~ aaJ Vau1oca.. 1. 

~t.1t·1es tNlfic1ent t.o ael't. lethal ~Joft _aSdet. 

t.he 1e~a Dorer • .§.. r.&\d!A Oft cot.t.on. 



Effect. of so11 t.reat.ment. on seed cct.toD 
yield • 

AS reponed by earlier workers eonu-ol of 

cot-ton pests has r:esu1ted 10 spectacular ef£ect J.D 

iftCftaaing the yield of seed cott.on. The J.lweau-

gat..i.oa made ill dUfereQt. Sta~es of Ia!!a h&ve esblb11shed 

t.bat.. the y.teld of cottoll aotlld be 1ncJ:eased from 17. 7 ~ 

463 %. the average being 94 per cent. 'l'he data 

obtained from demonstrat.ion trials by Indian Oo~toft 

MUla Federa~ioo and other development. agencies In 

tme C01lDUY showed t.hat. cot.t.cn yields could be easily 

1ncrease6 from 50 - 100 % by c:ontro11J.ng the 1uect. 

pest.s alone ( Agarwal. 19'78 ). Aecording to Dhanorlcar 

(1916) slgnif icant,ly b1gheJ:' yield of cot.ton was bar:vest.ed 

from plots treated with carbofurao# d1-sysoon and 

'.s1d1cari> J.n the so11. 

The presoot. st.udies demonstrated t.hat. the 

apv11ca-.toD of granular insect,icides t.wioe in t.he 

6011 resulted .in x:educt.1on of pest. iDfestaUoD and 

consequent.ly increased the yield considerabl,._ 



91 

The· Percentage .inc.:ea8e in yield 1ft the tftaud 

plot.s oYeZ' the unt.reat:ed check .r:anged £rom 1.,.54 

t.o 231.19. ~ bighest. being from ~\IRO 

~atment followed by mephosfolan. qu!nolphoa. 

and pbonte ( Table 13). The 1ncnase in yJeW 

GOuld be au1buted to the contl'ol oe JassJ.a. 

thrips and t.be bo11wozms. 



CHAPTER-VI 

SUMMARY AND CONCLUSION 



ObseI:vaUons CD OCCUft'enCe. relat.ive 

abu~e and seasonal aatJ.v1ty of 1~ pes~ of 

cotton were taken during 1977-18 at. Bbubane8~. A. 

.:-eplJ.cat.ed field u!61 was also aollibJcted 1n the 

RR' season to evaluate t:.he efficacy of vraftulu 

1QSeC~Je1des. viz.. caz'bofuran. phorate. maphosfolan 

and qw.nolphos 1n reduelfttJ the insect. pesu ancJ Ulelr 

coaseqwmt. effEe0t8 -1ft ~eae1nv the yield with 

m.ln!nnlm Iltlr8ber of applications. The 1nsect1cldes 

.h .. ppiSed at 1.5 k9 a.l. I bel twice. once 1n Ute 

V'ege~t..l- s~ of the ca'OP wbell tile act.lv1t.y of: 

suc~ peat. compJmc was .lrlcnased and the o~r1a 

fl~J.ng and fn1t.1Dg $tage when the .act.lvlt.y of 

bol.~ was no"iced. The u131 Ct'GP was iftfest.eCJ 
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_ the ja8814.. A. 1t199S9&&, J!1CW\91li- t.he Utr J.ps • 

.i. dFM1,u and t.he spotted. bol1~ .i- "MIll. 

'fbe nsult.s la6iaat.ed t:hat. dudng ~ 

one year period of st.udJ.es five ~ pests. v.t.e.. 

the Jusid. A. "_\91la b1gyt.u1lt. the astdd • 

.,a ... 9Q!i!E1l'RU. Ute tbt1.ps. ji. cmr.M& •• the spo~ 

bollworm. .1- vittle and t.be leafrolt. • .I. cJsm1Id.I. 
J.nfesttGiJ ~ eo~t.oD crop. . 'fbe jassid. t.he thrips 

.aJld VIe 1Iol1wolm ~ ~~ tal ,.ear 
wher:eas &he lncJ.dence of 001 81' t.wo ~8 vas 8Ot.Sced 

Ja ceztain part. 01. the year. The jassid aDd· the 

t.b&"lps _iDta1lled b1gb popdaUoD faa JamJUy to 

Mueb and nached the peak .In 3JNi wsetc of ,,~ 

and the f.tnt. weeJc of Manb •. 1918 .~1vel,.. The 

laol1.,. incJ.denoe was .b1gb f&'om RaI'Cb to Augut..1918 

and \\he blpest ~ of ~ ShootS. flowers 

and bolls was ~ 1ft ~ moat.b of A.pril. 19'18. 

'!'he qbW 1ac.1dence OIl ~ IiIIs""8S ~ £nm 
, 

~. 1"'" to ,ebNaJ:y. 1978 and JQ1y to AUgUe-. 
1978. IU~ pOpalat,loll of the -staid was ~ 
IS-om fouRh __ of ~ to fkst. week @. Jem&alY. 

1978. 'Tbe .0000nence of leaf-rol1V .. ~ 



£rom Sept.em'be!:. 197., to November. 1977. April and 

May, 1918 and August..1918 with t.he highest. ~Jltac;Ja 

of leaf ..infestation and the highest I'IlI!llbea' of 

larval and pupal popalat.ion 1n the month cd OQ~r. 

19"". 

Th<e obsezvat.ions on the dlst.ribllt..ton of 

sucking insect. past:s Oft two month old co~ton plants 

revealed that. t.be jass.ld and tba aJb1d did no~ 

pJ:ef~r very young and the very old leaves. The f1ftb 

and .&he sJ.db leaf from top ha~ the bighest. 

populau.on of jass1d aDd aphJd Z'eSpeat.J.vely. The 

highest. population of the ~ips was ~. on t.he 

f1rst. leaf followed by i;be second and the "'Ud. The 

dU:J.ps popjlation 00 the first t.1lree leaves from 

top coasUt.~ ~.4 of the .:oul popt1aUon 

~~ on cot.wn plant. 

Tho resulu 01 field Uiarl Oft _DUol o£ 

i~ pasU of' ~tDD wlth gr~ftlI1ar ~ides 

1D4~at.ed ~t. the· pen;omance 01 t.he ~ . 
dpfered wit.b the p** ~.le8 ltwolYed and the orcer 

t;jf wd.dtJ' a. d1ffereftt. t.!me 1nt.enalfJ folb1l1ng 

• ..applioad.oD ~Mnpd. In general .. ~an qaw-
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excel1eGt eontrol of the jass1d and the t.1U"J.ps 

untJJ. 14 days f~ the elate of" appJ.Jaat.ion. 

Mepbosfolaft and pborate also gave saUa£ac~ 

cont.rol of the jass1d am1 the thrips respectivelV. 

sot1 treatments with any of Ute four 

o£ pests after one dtq follotr.V1ftg appl1ctat.1oD due 

to poor t.ransloca~1on.. 

None of t.he ~s aff~ adeqtlac.e 

contzol of Ute ooUwom 1ne1dence and t.hel'e 'da$ 80 

s.tga1flcaD~ dUf~ J.D UWa!1r pedozmance against 

t.b1s bo&'C. 

S011 Uea~at. w1Ut granular caJ:.bofuran 

resulted 1ft "he h~ yield *k:b was 231.79 " 

.t.norease over Ute yield ohtaJ.aed fIrom the wat.nateCi 

cheCk plfA. The plots Uleat.ea w1t.h fft9plaodolaa a lao 

gaft s1gJdf.lcaMly h1Qbe&" "leta over _he other t.wo 
u:eatment.s end the control wh1ch dJ.d J&Ot. 41ffezo 

s1gn.lfJcaft~7 from oacb o~. 



eonsideX'ing the GVel'all perio~ 

of the lnseeu,oJ.des aga.i.nst the 1~ Pl!6t.s 

of QOt.t.on and oonsequenU.y ~e1r effect.s oft 

increasing the yield. so11 appl1cat.!ons cd carbo-



LITERATU'RE CITED 



Abbas. M. and Afza1. M •. 1 M&. COt.ton jassUI «eft 
devastaftS Diet;.) 1D ~ P\lQjab. V% spec 
£ounQ oft the .. ~ pIa- lQ the PuDjab. Indian 
J. A __ • SCi •• IS (3) I 119-124. 

* Abdel-oawaad. A.A. and SIlas1l. A. 1910. Ufect of soU 
~1des OR OOfttJro11~ pUpae of !!Kla 
~ L1nCJ (T'tlysanopteh). ad.1. Bftt.. Soc •• 
Egypt.. 2con. series 4. 209-212. 

Afza1. M. and GhaDl. M.A., 1946.· ~toD jaesid 1D t.he 
• 'Ptmjab.lDd1l.m Pmg •• ., (9) t 40'7-010. 

.. 1953. eot.toD jasetda ia· t.he PW'lJaIJ. SOt. 
• ~. PaJdsbD Ass. Advance 501..2 I 1-102. 

Agar:wal. R.A. Ins. Ot.C~B ~ :pesta aid their 
4%00U'01. 'Uebel:' R~st.. 1 ~(1) = 22-29., 

Appa Rao. P •• , IlaJa.VJI. emd. Rae. a.a. •• 1959. A IlOtI.e 
Oft C-1'Ie .lD£l\IetK:e. of maar ~ on the 1nc1deme 
of! jaSS.lds·Oft coU~. lIldtaa COUt.. Gr. Rev •• 

~ .~ 13 (1) I J.81-19O. -



98 

.. Bate. A. 1939. Cot.ton ·pest.s in BUnaa.·· Btall. Dep. 
At,Jr1e •• BlU1na. e 1,35. 

• Backbam. C.M. 1967. flEvaluat.J.ofto£ 1nseCt1c1des for 
tlll:'ips control on co~t.on Q. ~ Report .• 
0011eqe of A9J:J.eu1t.uJ:'al Experiment. st.atJ.ons. 
un1vers1t.y of Georgia. Dept. of ltnt.omlogy. 
GeOrgia StAtion. Bxper1me_. U.S.A •• 13 I IS. 

____ 1970. :Influence of syst.emlc ~1cWes em 
thr.lps c:onU1'O~ and yield o£ CC*t.oBe :1. aeon. 
Eat. 63 (3) • 93&-938. 

e.t.ftda:a. 0.8. • Sidhu. A.S.. s~ (JUZ\lcU.p add an&'., K.S. 
1973. ,COnt.J;ol of suatdag peats of cot.too by 
soU appJ,1cataon of ga-amalu systemic ~ 
aides. Indian J. Agrio. se1. 43 (4) I 325-336. 

Chu;.an. Mec. ana Kylaeam. ".s. 1938. Ja8S1ds Oil 
cot-to.. Mack'as AO&"1c. '; •• 2& (2) t '76-". 

• I', 1. I ... 194'7. st.ud1es OR t.he spot~ bollwonlS of 
oot.t.on. Jl~e ~ S. and.i. ~~ 
:I. Bombay~. ~ soc •• 46 (6~·~· ~. 

D~. H.H. 19M. Pnl1mJ.na:q' etwU.es Oft the b1ology of 
tbe ASNm ~lPS •. ~lqlDa.&Pf ft.&!! Hood. 
OR te.a. ' lluU.an J. EAt.. . 2). 1 -194. 



* Dbarwrk-'3Il" # D.i<. 1976. ,::ompal:aUve efficacy of 
. . gramalar &yst.emie iRseotJe.k1es afJlaiMt 

sue1d.ng pest. complex cf C!Otton. PestJ.-
aides" 10 (1): 57-&0. . .. 

Donald. D.1\. 1939.. i\ftf1ua1RepoR for 1938 of Genex:al 
. . ~r1mant. station. S~t.oka. Annual BUlI.­

Reps. nap. ~gx-ico# Fiji .. 1338. pp. 77-93. 

nut-to. G.R •• Pat.el. r'l.9. and· ~~. K.R •. ,1943.' The 
~ttOBboll~( t:~1ti tt!!k Stoll,. . 
p' at - oa :eSXf.ie1iA saiiia. and l1el1!ctM!! 
c so· eta. 1?a· .' In th@ Central P!:OV. eo 
a Berar. Indian J. A.gJ:1C. SC1.~ 13 ("11 t 
1-1'7. '.. 

* PatU.ga6. J~. M. and G.1annot.t;i,. O. 1959. Syat.em1a 
.1nsec:t.1cJdes applied t.o ~e ~ for tihe , 
cont.rol of early pest.s of COt-WIl. Biol~f' 
2S (9) t 18]..188. . 

.. radlgas. J11. M. and S\IpJ..lcy£Ji\lO. N. 19&1. ~J.ments 
. with 9J:aml .. sy-stelll1c ~ic1des mixed . 

w1~ fen.11J.sem. los: \be eotrtzol ·0£ pe~' 
of cot.t.oG. AIr9. laSt..., 9101 •• 2' 0 141-150 • 

." Qa\fai'id,. A.A..A. ana E~li. A.V. 1911. ~;t;wU.es -
on D!123 ~~. Lindman. tV Field s~ud1es 
to evaluate !SOme soU JaeecU.o1.dea on 
~111fIQ ~t.aD thrips •. ff'~1ft.1'!£ 
~~ Entomologie. ~ CF N. 

- "* ~1ding. F.D. 1938. Notes on .me1n~ pests 0' 
~toR 1ft N~!a. Emp.~. Gr. Rev •• 

< -, 1S (3) • 224-22.'_ 

H~lo. 3. and Cl~ 3.a. 19S". Tb1met. \lptake 
by pJ.ma 5-1 cot.ton .and Its effect. on aeed~ 
~Me. J. Eetm. Ent. SO ,.) • SOl-502. 

fiaee1iylo. 3... L1ndflul"t.. JJ.A. and Clan. J .C. ·1'61. 
Phor:att.e accwm4at.ioo by cotton plantdland 
ncove&y '~3 .011. J. Econ.,· EDt... 54 (3) t 
411-413. 



100 

11 Hassan. S.M.. Saad. A.5. and Mansolu:'. M.H. 19'5. 
Effect. of cefta1D 1fteactJ.oJ4es on some 
CD~t.on pe&t.s and 00 cot.t.oD plants. BUll. 
ED~. sea .... sgypt.. Econ. series e: 221-226. 

• Hassane1n. ~.H •• El-SUSe. A.H •• KhalU. P.M. and 
~0Uft.ah. EGA. 1 gn.· Studies. on ~a1s . 
go~l.J.. and Am&!. sr.i92lra in tZe cottoa 
f s of Upper Egypt.., lat1ft de 1a 
SOCiet.e ~;rat.omologique g' ~ •. SS •. 
10].169. 

• MassaM1ft. M.i-I •• iChalU. F."* and ~. 14.A. 1971. 
Preliminary &t.uiU .. es ,oft jass1ds infest.!ng 
cot.ton plam:.s 1nl\s81u~ reg1Qft (H~ptera­
Homo~ra. Jass!&a). Dul10t!n de la 
SOCiet.e Entomologlque a.. 'S9YPt. 54 , 159-164. 

• Hoony.~. and El-Daasouki. B.A. 1961. F401og1cal 
and bJ.o1og1cal st.wUee 00 ~e' Gp. 
( jaes.1d) in cairo Gr€a. U.A.R.Z. Angew. 
E~ •. 60 C.) • 397-411,. 

HW5aaJ.n. M.A. and Lal. K.a. 1940. The blonamtcs of nEt ~M 'J)~. on some val'ieUes 
cot~n . ate PtlDJab. Indian J. sot •• 

a .( 2) • 123-136. 

,. HUssain. M.A. aad La!. KJt. 1923. Rapt.. Dept.. 1\g&"1c. 
Punjab. PaI:t It. 1918-19. 1919-20 and 
1920-21. 1921-22. . 

lsma11oY. M.G •• and Gasanov. 1ll.M. 1 fi4. The melon apb1d. 
- ') & pen oil cot-ton. zalDb.ab1~ Ru~. 5. 19. 

%Vy. E.E... Scales. "-I.. sDii Gorsycld.. L.J., 1957. A 
aew syst.em1c JItSeCRJo1de fOJ: a_toft lMecu. 
J. &cOn. Ent.. 50 (S) • 698-699_ 

;; ayf:aj. s. aftd ans~. M. 196'. An artalysu of! tJte 
dfecu of weathu £~ upon tl'ie. popula-
~~ of £ III ........ ::;;.OO~ 
~1cI. J. (IT" t '. ' 



101 

Ja:yraj. S. aftd Ve~l. M.S. 1964. ObsewaUons 
. 08' the e£f~ of martUtng and irrJ.gatJ.on 
Oft t.he inCidence of tohe o.Kt.oIl leaf-hoppar. 
bppaSC1l. "wasta_ Diet.. and the cot.Con 

_ apbld. AJill.k!l sueR" C. a~ dUEeretr* pax-Jade 
Gi ~P9E'O~Madras Agr1o. 01 •• 51 (5). 

'189-196. 

KaUl9!bal1ima~b# s.s. 1962. It sbort. raot.e c:m tile 
SGqtlsnce. t.J.me o£ appaarance.dwrat.loD of' 
·!nfesut..ioft and 1ntensJ.ty of a~t.aCk of sam 
of ~ ~ .t.nsect pests on Laxm1 
CO~tDfl as ~ .in the north [l4ySore 
d1su-.tcts., Iild.tafl·eO~~. Gr •. Rev. 16 (1) • 
lJ-l'7e 

Ka.u.Sb.Ut. U.K.. RatlDn-.· Y.S. and SOOd. N.K. 1969. 
ImideftC'l oE ,bol1wonw ana 'losses caused 
to cot-ton ift Me.dhya Pndee!l. Indian J. 
EDt. •• 31 (2) a 1'75-1'·'7. 

Kban. Mail. 1945.. s~udies on ~H!!! spe:1ea (t.he 
. .,' a_t.ed bo11wt:1t'D1S of got-ton) 1D the Punjab. 

Part 1 .- The relative ab.Indanae O£. E. C&!a. 
StoU ~!..: &eU\am iJoUd. in. vuYOui 
pa:ts iii nlat.!01I W eIW'~l concU.t.lons •. 
%adJ._ J. E .... 6 ( 1 and 2 ) • 15-2 .... 

Khan. M.tH.. Mohlftdc:a. L.R.. 5h~ a.ft. aoa GJum1# 
N.A. 1 Hi. sua4ies OR hlM'- spec1es (the 
spot.t:ed boll_DOS of OOl:.toft,La the itt1ftjab. 
IV e· 1'he hosts and hoM. preference of f;a;:ws 

~:'11k .• .§. .. ~. stoll aua 
~=w. liiHii 3. A~. sel. • 

• 



102 

Lal,. K.D. 1941. Cot.toD la&s1ds am/! t.belr control • 
. Indian f'm9 •• 2 9) I 465-468. . 

Lindley., CeD. and Seval., £ •. 1913. CoDU!ol o£ 
!i1pdoP$:!ra 'At.e&!! lS1Vae on c~t.oft 10 
Turkey wIth i lane !m1oorJbospbate 
insecticides. J. Econ. £nt... 66 (1) • 
235-23? . 

Me GUK,. f..L. 1942. Relilt.ioa of feft111sers to the 
development. o£ the cattail aphid. iJ. Econ. 
£at. 1f 35 (4) • 482-483. 

1\ Me Knieuy, A..H. 1946. progreea J'."e,POJ:ta £1:Om atcperl­
mental St.ations. Season 1944-45. Lond Emp. 
Cot.t. Gr. Corp. w. 142. 

• t40ntell.. L. 1934. Lee insect.s mdsibles au::otonn1er: 
en AfE'ique oquatoriale frama1se - ~CJI"'n. 
Colon, 193 • 11-19. 

«1 Nangpa!. M.D. 1948. :tnsect pesu o£ co~toft !n %nd.la.: 
lw:Uan eont.. eo~t.. comm. publ... pp. 1-51. 

01; i.'~n, L.D. and Brazzel, J.R. 1966. PeGU and tl\eJr 
control. I\dVancea 1ft 1*'0l'lWIt1oD and GtU.1sa­
t.J.fin of qual1t.y co~t.on. Principles and 
Pract..k:es. ~ 361-405. 

PballdJ.Gh. S.A. 1954. Jasatd 1nc1dence 10 ubonUm 
cotto.... IftCUan Cott. Gr. it_. 3 (4). 315. 

RamC1lkrlt!!hana Ayyar. T.V., t!hlbblab. M.s. aM Kr1~1W:ty •• 
p.s. 1931. The leaf cui d1scaoo ~ Ghillies 
ea\lSed by tbl"ips Ja t.ne cant.u andMadl"as 
U'tilet.6. Madras hgrla. J. 23 (10) t 4Ol-tlO. 



103 

SEmapat.i. "B. alld Pat.naitc, N.C. 19-'4. studies on 
ecolovY of asB'Uf 42w", Nood. On grotlnc1m.at (un $1\. 

5eft9UI*i- G.e. ·and Rellul'a. 9.K. i9S'. A.Ql1Oted lut. 
of OZDp peet.o ·to ~$ State of Ode_. MenDUa 
01 the EDt. ·Soci. Inc:U.a. published by EM. 
Goc1. India. 

* sea, P.C, 1923. CO~ton lG@'.-r:oJ.1er. geft9al Agric • .:I., 11 23. . 

&1., (J'UWlip. slnl1Mat., o.a.. GI'd S!dl\u, A.S., 1"'. 
QompaJret.We elfloacy of eome JleW i~lCUte$ 
for .. be cont.a:ol ot pesu. IMhft~. ,,_ic. 
S01., 43 C', • 653-658. ' 

Sit.haftflnt.harD, s. 19". lllValuatloa of QIldot.betspellt.ic 
eff10acy oil eome OI'QatUo ~'aa 01\ 
~toft. I. Seed eoa~ app.l.wat1on. Madna 
A.£o. J., 60 ", • 501-511. 



104 

• SivakamJ., Pt •• David, V.V. and Busbeer, M. 1965. 
Insect.G infest.ing t.he newly .introduced 
perenn1al leafy vegetable, Chetou:manis (,"me 1!!!P.91 Men_). sol. C\Ilt., 
l I 3 .• 

.. sorou, F.A. 1969. E!fectr- of thimet. and d1-syston 
on emergence, g&"OW~ and 'N1t..ing off 
aot.ton. AgriC. ,Res. Rev .. Ca1r:o. 4& (1) I 
99-103. 

• soyaI', D. 1935. La chenille Qrarouleuee des f911111e8 
&.I cot.onn1el:. ~x&eet clt'lfft Fab. 

, DUll. ~!a. Congo 1ge, ~~) • 496-499. 

'" St.epa~ev, l~N. 1939 •. Tl\e me-.eorologic&l ngJ.me 
of t:.he cot.~n aplW.ts and theu dUtribut.1on 
1ft U8beklstan (In R\l$$1an). SOCial SOi. 
Teehn., , (2-3) • 83-94. 

SWlde~, N., Ra~. A. , s\lbJ:amwtlum, T.R. and 
. ICf::tmalallJlthan, " s. 19". Chemical oo~l 

ofbol1t«»ms '" irdgated ~1a eotb::ln. 
~as A9JrJG. J •• 60"'. 596-597. 

• Tbl.mmalab. G. , Rol1Witdrli V.K. a.ndBhat.. K.M. 19'5. 
Relative J..UIe .... of lGaf-zol1ezo, .m. caerr.ra' «F,ab&>, .' ·101us) . Oft '13&"81_1, . ~~. ana ... 9' c:ot.-.on va .. ietJ.es. CUrl'. Rea. , 
4 (.10) • 119_ 

~ Teai. Y.P. end You,. a .... 1961. Field tests w'''' 
. ' thime~ Gn cottoft inseo~ c.tofttl'ol 1ft Taiwan. 

AP'J..c. Res., 10 (2). 48-54. 
~" 

• T __ (aMn) and Tao (Cbla-c1N). 1936. ~"a~!ons 
OR, co_toft aJlW.'s., ~ 191. Glovei' 
m tile vJcIdd&y o£"'""fi'1Ml'l-Pi) nat. M1st,. 

, Bull.. Ie)' (,) • 233-2$2. 



• 

105 

L.Jas$.c# fJ_ • . AfUy. A.M_ arid 2aJd 'F N 
1911. The populaUon dyrJam.les of'c,,: • 
cotton aphid , ~m&Lqgl!!QQl" Glover J.n 
COttoD plantations Uncl9l'the at.w 'aondt~ 
tiona of upper ~P'. Dic~1a# 8ra~islava, 
Reria B# 7DOlog.ia, 26 (8) • 601-610. 

.. Yakhont.ov, V.V. 1930_ 'Ot'! the biology. ~logy and . 
econom.tc Jmpo,Rance of ootton apbtds (In 
Russian) I<hlorkovoe [)ela • .txno (10-11) t 
1205-1211 • . , 

* 



.. L. "Jas1c, ;; •• ' AfUy, A.M. arid 2akJ.,' F.N • 
1911. The populatJ.on dynamics of t.he 
oo~t.Oft aphid • Et.ell&! .... qt:J!mU Gl~erin , 
oot.t.on plantations WlCler the at1d concl1-
t.iona of Upper Ec;W9t. Dlclog1a, 8cat.ls1ava. 
Ber1a B. zoologia, 26 (8) I 601-610. 

.. Yakhont.oV, V. V. 1930. '~t.he biol~. ~logy and ' 
econom1'c ~nce of aott.oft apb.lc:is (In 
RUssian) Khlowkovoe Delo, 111m (10 .... 11) , 
1205-1211. 

• 

, . 
YoWlg. ".~r. and' Gd'rlsOa. 0.1,. 1949. Apb1d oo11eat..ions 

at. Tallulah,' Louisiana from 1941 to 1941. 
J. Econ. E~ •• 42 (6) • 99),,994 •. 

zeld. M •• El-sebae, A.R •• DalU'y. N. ~ Saaci. A.h., 
19'2. SCS"et~1ng. of 1oseat.loldee spinat. 
EVP"ian cotton leaf-worm. ~loJ:ld Oropo. 
24 (2) 0 83-85_, ' 


