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ABSTRACT

Fleld tdsts were conduu:ted Lo determirre
the effectlveness of seversl organophospho-
rus and carbamat€ insecticidas applied alone
or ln comblnatlons yith syrrthetic pyr,rthroi-
ds, agalnst tha adult and lmmattlre s tages of
cotton whltefly, EenJsia fal.:cj (Gennadlus),
on cotton. Acephate, alpha-cylierm*thrin, anC
thtodtcarb applled alone ,rt ratea of 300,
25, and t00 t AI/feddan $ere e f fecti'.re
against adult populations thrcughout :.9 days
aftEr application. Most selected insecti*
cides aloae, hoyaver, failad to hat'e ef fec-
tive control of innaturo populations. Chlor-pyrifos, thlodlcarb, and acephaLe apg:,Iied iri
comblnatlons with cyperarethrirr at reCuced
rates , 1. e. 456+74, 37 6+?4 , 216+2{ g A ir,
feddan, rospectlvely, trere s igrri r-i,csntiy
more effaetlva for adult contrcl than inEec-
tlcldes alone. Treatments oi rnethamidophos I
cypernethrln 1276+24 g ATi feddarri and
carbaryl, + cyp€rmethrin (:.:Sl_+:4 g Ai,/
feddan) gave a considerabls control tc
lmmature populatlons compared -*-i th treaL*
ments of lnsectlcldes aicne. Addition of
alpha-cypermethrin to mo5t selecte,d insect j..
cldes, dt reducad rat,es, did not si,gnifi-
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cantly reduce adult in{estation cornpEFr-'d to
insectlcldes alona. Eosever' alpha-
cypermethrln added to carbaryl at reduce'd
rlles (10+1265 g ll./feddan' respectivel]')
provided excellant coatro!. to imaturo goPtl-
lations than insacticides alone- Alt salec-
ted lnsEctlcldes were slgnlficantLy nore
effectlve ln reduclng adult populations whern

comblned wlth al;rhanothriarat raduced raEo$'
than insecticides alLone. ALphamethrin sdded
to nethanidophos or thldicarb at rates t>f
1O+290 or 10+390 g l\I./feddan, respectively'
slgnlflcantly decreased lnnatura lrcpulatiotls
compared to lnsecticjldes alons-

ITTRODUCTION

The cotton vh:ltefly, Eerisia tabacj
(Gennadlus), anerged as one of tfie nost ec<i-
nomlcally inportant :lnsact pesis of cotton
ln Egypt recently. :tt danages the crop by
depletlng the plants' nutrisnts and contarn-
lnates the cotton Llat rrith honaydew, whit;h
randars lt unflt for ginaiag and spinning
(Dittrich et af., 1986). The outbreaks sere
suspected to have been triggered by the use
of .lnsEctlcidas for tha coatrol of other
pests ln the cottoa flelds such as cotton
leafworms and bollnorns {pittrtch et aJ" '1986 & 1990). Chenical control ls the pr'!L-
mary method to mnage uhitefly populations
ln cotton fielde ln Egypt {Radt*an et af.,
1990). Howev€r, the usa of chenlcals to
manage 8. tabacl field populations has beeln
lnadeguate; tno nalor factors that contrili-
ute to thls rhltefly's annual rosurgenc€ on
cotton are the developnent of resistance Lcr

varlous organoS*rosghates, carbaoatas, dnd
pyrethrolda (Prabhaker ei eJ., 1985' 19913,
1989 & L992i Forer, 1990) and effective of
aerially appliad lnsecticidas on the lortir
surfacas of cotton leaves {Johnscrn et il.,
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lgBZ). This lr where large nurnbs'r5 o{
imoature stage: are present and cause a
substaatlal amount of plant damaga by lorval
feedlag and honeldew secretion.

Davel,opment of insecf icide res i slance
in B. tabacJ has hlghltghfed fhe need for 3n
effective resistence management. The combj.-
natlons of organophosphates and carbamates
wlth sy'nthetic pyrethroids (411 e f af . ,

L9713 Kc,zlol & Witkowski, 1982; Robertson &

Snith, 1984) can play an lntegral role in
lncreaslng the spectrum of lnsect contrcl'.
Plapp (7979) determinad tha! acephate an'l
other inrsecticidal compounds acted ss slner-
gists when rrlxed with pyrethroids, which
I mgro.redl toxl c i ty to the budsorm , lle I j t; th : s
spp. lfistrlp and Clark (19?9) found sLightl*y
increaserd efflcacy agalnsr Ehe budw,;rm from
taak rnlx sprays of endosulfan arrd permeth-
rla, uhl.ch lndicated some synergism. Tapp':rr
et aI. ( t9B2) i ndi cated that tank mr;ics o{
pyrethrciids fenvalerate arrd permethri n ri tl'r
certain organophosphabe irrs+.:t,icide:
increaserd tho spectrum of control of several'
lnsect pasts on flue-cured tobacco., and
decreaserd residues on lhe cured leaf .

fn thts study, we present the resulfs
of fielcl experlments fo determine the effec-
tiveness of certain ortanophosphates, cart'a-
mates, and pyrethroids against the whitefly,
8. tabaci , populatlons, and the ef fect ,]f
reduced dosage rates of selected pyrethrclds
on the ef f tcacy of the orgarrophosphales an'J
carbamates tested.

I{ITERIILS ANd UETHODS

fnsectlcldes:

The lnsoctlcldes testeC in this sturl1'
were currently recommended f c'r us'- ir, ;c.tt ir,
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f ields by the Egypt Pegt Control E'ct(xtgiscr
Service for control of insect pests attac*-
ing cotton. Thesa lncludad fi.na orgaaoglhos"-
phates'r acaphate 'as ORTXEIEE ?55P' {Chsvron
Chen. Co. , gSA), chlorgyrifos 'as f?*lSX
50ge' {Sunltono Chen. CG-, JaI;aai n

chlorpyrlf,os-rethyl "as Reldan 50EC" {Dalr
Cheo. Co. , ItSl) , atd aothal-i.do4*ras 'a;
TAI{ARON 60SL' {Bayer lG, FnCt; ttro carba"-
mates: carbaryl 'as SEYII| 85nP' {gaion
Carblde Corp, , [Nil] aad thiodicart '.rs
LARVIN {IODF' tRhoae-Pouleac Agroctrenic,
Fraace) ; fihree pyrethroids: ryli€rt€thr:in '3 s

CYUBUSF 30Ee' ( fef f,idor, Englaad! , aL1*ra -
cl4nrmethrln 'as BESTOI 20FL' {FltC Corpcra-
tion, USA) , aad alphaaet'hri.n 'as f^lSTlrl
10Ee' (Sholl Chen. t0f,l Ltd" " Englandl -

Fteld tests:

Cotton varlety 'Giaa ?3' vas plantel
the 3r'.t week of l'larchr 199?r at *fiich al 1

agronomic practices r€ctrdifiaad*d for cottc,n
productton la Egypt u€ra follosed. Soa1l-
plot tests vere conducted at tha €=lreri.nen-
tal Farn, Faculty of lgriculturen lli'lrufiya
University, Shibia El-f,oe, in 199?. Pl'ats
w€rs arrangad ln a randomizad bloct desiga
uith threei replications ftr each treatmeot-
Plot slza vas 0" 01 feddas {*{3 !t, sith 1'

rous x 11 ro longt. Taatarents rera irritiated
when cot0oo leaves la t,he er;rerS.oent'al' plots
rrers htghly lnfastad b1t adult { 

" 
lOl1aaf )

aod lnrmature (> 10./treaf,l stagas of rhitefly.
A single ifollar spray of test'ed insecticides
vas appllod oa 15 Sapterber. The cosaerci'al-
ly fornul:rted lnsEctlcldes rr€ro diluted in
natar to the testad dcsage ratss ,(rrt,res1
lf ). fhe lnsectlcides! alogs rlr ia combi'-
natlons I were appll'ad at ths rate: sithi'a
the manu:Eactursr's r€cslna€rrdaLi,:.ns- Spray
uas done by using a kna;;*.e+-k. si'r'3y*r 'ritli
one nozze.l, callbratad Ls dari;*w--]Sr liters
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ol the dlluted ltquid per f eddan (4?OC, rn=).

Sanpllng end .tarcct countlng:

Pre- and Srosttreatment lnsect countscere nade at Zlh before and at 4, 11, and 1gdays after,lnscctlclde application. For anastlnate of.whltafly adult infestaLion, 15cotton leaves rers select,ed of the 3 centerrons'of each plot and exarnined at whichadult counts wars reeorded. Records ofwhltef ly lmmature stages hrere tdkslo bycuttiag t5 fully expanded leaves from the
upp€r portton of each plo! and placirrg thjmin labellecl pap€r pags vhi,_-h were refurnedto the.laboratory for eramination under ablaocula'r microscope and lhe number sfwhltefly eggs, black eggs, lafvae, and pupae
wer€ recorded

All data hrere subJected to analys i s ofvariance, and means were saparated withDuncan's (1955) multiple range test. Anestlmate of percent control for an insec_ticide was calculated by Hendorson & Tilton,
1955, which adJusted for natural changes inpopulqtlon density occurring ia lheuntreated check.

: RESOLTS and DfSCUSSION

The results presented in Table i show
!!.t acephate, alpha-cypermethrin, and thi\-r_dlcarb applled alone, - under the condlt,ionsof the test, resulted ln signiflcant ailuttwhltefly, 8. taDacJ, contiol (> e41%) atrates. of SOO, 25, and 4OO g fef: /{eddan,respebtlvaly, through day 4 aiter treatrnent.These compounds stil.l significantly effec-tlve ln reducing adult populations belor.,those ln the untreatecl check, through therenalnder perlod of the t,est. It "ras o[viousthat, most selected insecticides were not
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signlflcantly e+fective in controlling inma-
ture stager, though all insecticidal treat-
raents kept imrnature nuinbers below those o{
check.

Table 2 shows the effect of addition of
clpermethrln to sElected organophosphorus
and carbamate lnsectlcldes, at reducigd
ratesr on whltefly control. Chlorpyrifos,
thlodlcarb, aad acephate applied in comb.i-
nations vlth cypermethrin at rates of 45t5+
?4, 376+24, and 276+24 t CAI)/ feddan, res-
pectively, were slgnificantly more effactltre
for adult control (>,931, than insecticidrls
alone, by day { after treatment. Also, add.i-
tlon of cypermethrin Lo carbaryl ( 1251+24 E
tAIl/feddan), cyanophos ({?6+2{ g tAIl/
feddan), 9r methamldophos 

"?76+?4 I 
CAJii

feddan) resulted ln relatively adult- contr,;1
l>.751, compared wlth insecticides alone. {f:1
that d"y, methamldophos and carbarl'1 mix*d
rlth cypermethrin, at testad rabes, we:re
slgni f i.cantly mor€ ef fective f or whi tef .ly
lmnature coatrol 192f, tharr insecticides
alone. Thesa treatnents kept immature couniLs
bslow those of the chack providing a rel;r-
tively control by 78 and 64I, respeclivell't,
18 days after spray.

Data also shosed that whitefly adu.Lt
control vlth most selected insecticideis
whlch applled 1n mixtures with alphei-
cypermethrin, at reduced rates, lras not
sigaiflcantly better than those obtained try
the insecticidEs alone (Tabla 3). However,
treatments of acephate + alpha-cyparmethrjln
(290+10 t tAll/feddan), mebhanridophos +

alpha-cypernathrln (290+10 g fAIl,/feddan),
and carbaryl + alpha-clpermebhrin (1265+10
E tAIt/faddan) hrere sigai f lcantly more
etfectlve 1n controlling whitefly lmmatur:e
popuLations t81, ?4, and 9?I, respecLiv*.i.;r)
than insestieides alone, { days a f ier api-'lJ, -
cation" 'fhese treatments kept th* nurnb*rs -::-
lnnatures below those of the check thi,...rgh
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the reinalnder period of the test.
'llable I shous that all selected insec-

tlcldcts rar€ slgalficantly lnore effactive in
reduci[,ng rhitefly adult nunbers ( >, ?5t) than
lnsecLlcldes alone, rhaa applied io mixtures
wlth alphamethrin, I days after treatraent.
These treatneats grovlded continuing control
through the reaainder period of the test.
Tha rosults ladicated also that nethamido-
phos and thlodicarb applied in mixtures, it
raducod rates of 29O+10 and 390+10 g tAlt.i
feddan, repecttvely, provided a satisfactcry
control (90 or 771, rasgectively) at white-
fly imnaturas, 11 days after spray, comg,ar-erJ
to lnsacticldes aloae.

lthls study shosed that the insecticiCes
acephette, thi.cdicarb, and alpha-cypermethri:rr
appll.eid aloae vare tha best salected con-
pouodti ln controlltng 8- taDaci adult popu-
lations. ft ras obvtous that inrnature stage,s
of ilhlltefly rere Eor€ resistani to most se-
lectecl lnsecticides alone than adult stage,,
Honev$r, addltlon of either cypernethrin e:r
alpha"qryernsthrln to carbarl'l at subrecor'-
nendecl fiald rates provided effective con-
trol t;o Innatura polxrlations t,hrough 18 days
aft6r treatneat. ilso, a coasiderable con-
trol of the Lmnaturs stages ',ras obtainetl
uhen cl4rrnathrin ras added to methainidophos
at subrecomneaded rates, Collnann t lll
(1982' ladtcated that the organophosgrorusi
compounds, ualathloo and sulprofos, aad thri
Ilyreth'roLd resoethrin rrere toric to tre€n-
house rhttefly, Trlalearodes vapt)rar larun
(Festu'oodl , adults. but agg and pupal stage:;
sare not htghly af facted. Elhag lt HL.trrr
(1983t also reported tltet greenhouse uhite-
ffy a.dults sera Eors susc€Ftibla to thtr
Ilrsectlcides tested thaa aynphs. Adults ar€l
usually er5rcsed to rors toxicant than nymphe;
because of thalr greater nobiJ.ity. Elhag 6,

Horn (1983t relrcrted that resistance in
fteld popirlati.ons of uhitefly developed tc,
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insecticides used directly tsr rrhitef l;ycontrol, to lasectlcides used fcr contrr:l :.1:
other pests, and to irrsecti:ides that ha,:l
a€eer been used. Recently, Oner et a,_'_ ilgg:)
suggested that resistance ia greenhc,usi:,
whltefly nay be lessened Lf the cheeie-al::,
used for control oa cotton uere not the sariiias those used for shitefly or ither inse'-tpests ln the atro€cosystem. ff rhitefly con-trol ls neaded and the resistanr--€ to F€r_-ogr-
nended organophosphorus and carbarate insec-
tlr--ides is high, addition of plrethroiCs .rr:
reduced rates, vlll probabiir increase csn*trol efficacy. In this resgiect, Robertscn gt

Snith (1984) ladlcated that lrere synergisnr
to occur ln a nixtura consisting sf a slall.proportlon of a pyrethroid and a large pro-.portlon of a less actlve cheaical oE the,other typesr e.t" organophosptror$s and car-bamate co[pounds, use of such a rirturenight reduca the cost of treatqent substan-ttally and still eavironm€ntalIy accaptable.
For example, they found that eactr of thepyrethrolds fenvalerate anC Cesasthri ntested ln a t:10 nrixture vith acelrlrate,
carbaryl t ot fenltrothion had sigailicaat
synerglsn oa the toxicity of those insecti-cldes against rrastern sprur;a budrom,
Charjstoneura occidenta! is Frearaan larsae.
Plapp (19?9) deternined that acegiate andother lnsectlcldal coopounds acted as sliner-glsts yhen nired nith pyrethrcids, rnicn
tcproved torlcity to the budrorr Heliothis
Bpp. ln addttion, Tappan et aJ. (l9g2) re.-ported that tha pyreth5oids feasalerrate and
Srrnethrlo appl.lad alone oa fluesurad tobac-co had ltnl.ted i.nsec*icidal properties,
aga lnst ths green ;reach atr*r;*, lfy;u:
pe r s i c ae (Sul zerl n and e.:*becc* !:uCworl, fl .
u irescens (F. ) , *nd le{t !"arg* gh**ical reE=idues on the cured -1"aaf , vlri:h cei:],j deter
commerclal. acceptance f*r i*:ect crsntroL.
I{o"rr'€ver, tank iaixes gt' Lhr*se ;"rmgi.:iads rrith

&8
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certei n oF!eln ophosphorus
creased the spectrun of
creEsEd residues on the
may nitigate resistance
compounds on the crop.

insecti ci des i n-
u-ontrol and de -

cured 1eef, which
to the use cf lhe
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