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ABSTRACT

The toxicity , joint toxic effect end synerg:sni of
dilferent pyre:hrojd pairs against the Egyptran ccrtor. :ea-
fwc,fm S. Ljttoralrs were siud:ed The d:i l-,elop.rrethro:C
delt,amethrrn and t-etrahalopyrethro:d , tra., o;neihrin slowed
i.he sarne'-oxrcity The cyanopyrethroid ('yp,ermetl!'in was
mcrB toxic than the noncyanc pyrethroid per-me'.hrin by 11.5
folp the toxicjty rndex uas 44 and 3.8 respectrveiy The
ciq iqrmer'af nFhcinr:r nr evr.crmethrin rrve i,_i ehcr tnyie-
ity than the corresponc:ng t-rans :s3mer. Ln5C v'alues of c:s
narmsi}.rrn rv,.-.o rlFy.lr,ethrin crs r-Vnermrthrin. ancj !:OSS-_*-
cyprprmethr-jn we:'e 0.023, 0.C34, 0.0C25 ano 0.0C76 ijg,t larvae
re.rneef rvelr. Fenvai€ratc rFr.''esc-tin: ti;e n-rh1r.r.or,henyl
F.Ir'Fthroid der:vat jve was higi,er as toxl r as f Jucl'thrinate
-r;r;i ph replesent the p-d j f I uoron-iethox| p/rei.hrclCs by 2 .i
f olps --he tox: cit-y index was 50 end 28. !t respective]y
lli>:Ing pr:feiofos or F,ropo)1ur :nsectjc:de w:rh tne'reste,l
nvrcthrcrr.is tss esiet'ase tnhttltol's resuiteci in an:rcreasejn the t,rxjcity of the pyrethrojd.s by i.ttr-\Z.9 o:- 1.1-5.C
folp respectively. F:peronyl butc :de synergized th€ restei
pyrptliro jds by I 3- 5.2 f old
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Marei et al

INTRODUCTION
Itiitttilttt

TralSnethrin which is concjdered as a b!ominated delta-
nethrin Is a potent insectjcide and the opt:mal jnsecticid-
al activlity is associated with the 1R cis, &S configuratlon
(Ackermaf et ai 1980) The substjtutjon of the cyano group
at the fl - carbon of 3-phenpxybenzyl ester increases the
toxrcity of pyrethroide (Furt and Gcodchjld t977) The
geometrit jgomers produced rapid ktll and the changes rn
the geornptr:ca) isomerism of the ac:d mc:ety re$uIt jn mod-
:ficatiof of penetratiorr and det.oxlca'.iclr rates (For-d et al
11]77) fhe impo:'t.an'! current acrd m;:etjes of pyrethrotds
:treludes isopropyl-4-chiorophenylacetic acid (Ctrsida L979)
a rrd ?-p-f i f I uoromet h.ixy phen), j -3-merhy i butyrate Fenva I e.:-at e
ar,C fiuclthrinate represetlt those twc acrd mcie't-jes contat-
t:ng pyrfthro:Cs. The io:rrt toxjc effect cf s)nl:i,etic p'r,"re*
*-hrojds fiih d;f f erent chemicals wag evalua',ed by d:f f e: er.t-jnvestrg+tors (e.9. E1-Sebae et al 1978.1985) The preser:.t
rnvestig$tron compares the toxicjty. jo:nt *-cxt<.: effect and
synergjs{t of each parr of djhalo anci tetrahalo : cyano-and
ni:r.cyano ; cjs.nd "!_LC_n_g 

jsomer ; and p-chior-ophenyl and
ciif Iuoro{rethoryphenyI rnet.hy}butyrate F,yrethro:1.ds agajnst
the Egyplran cotton leafworrn, Q. ljttoralis

}iTATERIALS AND MET}IODS

1 - Test Pesticides and Synergists :

Synt
hrin, pe
aEe ltere
nnrrnd a

while pr
tor9
chemi ca I
Ca 1 i forn

tic pyrethroids including deltamethrjn, traJomet-
thrjn, cypermethrjn, fenvalerate and fiucythrin*

Test1- Organism :

lnvo jved in this study Tl-,e organophosiphorus com-
lorpyriphos was involved as s!andard insectjcicie
fenofos and propoxur were used as esterase jnhjb:-
iperonyl butoxide wag used as a synergtst These
were in pure fonD,and obtained from Dr". .l.Casida,

a Univ. USA

rgjnai stock culture of susceptible strain of co-
Soodoptera littoralis ( Boisd ) was obtatned

The
tton lea
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B: oassaY r:f t ested chem j ca l s

i:'jrit l-cx:c Efiect end 5yn€rg:sr

c:Jes iga;rrst ttre i-g:'Ftran

of lgrrcul ture
reared in thls
temperature of

The 4th iil'istnr

:: P;:'elhrc:d lnsect:'-
. -^r,..* a rf --rl rqieEl rL:llr i L ._--

fr{m
Un:lv
I a{o
24+2
ia4v

?!

rr,e Slb lnstar la:'"et-":EieTopica! ly i:'eat'ed usinE mlc-
ro+pp1:cator Gne rr:jct'o liter of redist jlled acetone Foiu-
t;t;';;- ihe tesred insect lcjdes for each ccilcen!! atlon was

Jpilji-c1 io ttt" tf,oracli terga of the insect Jttree repi:r*
;i[;- ."-."ti ir ten f curth-i-ns*-ar jarvae ]tere tredtes ror
eabh c:i,;e:rLra!1*1.: L,f t.l e toxlcant 'Three crontrgl repi -:aLes
;;l; ;;t,;;cereo . lcl loi"'i;ig the tredtment the 'i el^var: vrer-r

;ifeec :;.: ilass beakers p:lv:ded;-1th 4 fresi: f*si of ias:.-
or be,:r, i;rave9' u"o- aa.rarLd wiit' musi ir: t'e)r:tl ie elC kep-' f c-'r

24 \t:,trs di i-3oli: Lempel-at-.jr-e r'f i'i * 2.larl 3::' :'eletive hrr:l'
:i.pl) or La ' . i % f'he lerteniege 3'{:r'tdiltles \"ie}-e

ref rrcled 24 h:u|s af ter a;;:ljcailon' The 
'ir'L:'age 

o1 pi:t-e-e:''-

oi,i'rir tty was ticlted aga:r'st the d;s:;J* on :'garethrnrr
pif:r:a p"p.t ihu regt'esilci'' lines.Here j:'::tec 5y eye; arri
t-Fr: LDSil and Ll95 i'ar,res r+tre c'bta:ned i':chf:eid anC

ii: b cr:xci, i 949 )

The Fi ant Protect:on Department ' Facui ty
ersity of llexandria The cultu:-e was

ratori on castor oi1 ieeves irnder the
L6i iiro reiative hunidrty ot f,2-7Q \
ae were used for bioassaY tests

Cct t on

-i ii:.i :il-1':..lrf;c:f, ,:n'r:lts cf r-Lr1f,.:.
; .r.n1. :i i T. I . iox jclti' jriex il' l l

:: j,';,i' ' 3l:' a !;.:f €r::seil e3 S:.'l-.f Y;;:si- ' :l

flec irlj.l a;: Jr:1ve:r:el:t nLer;"1:eis rev je-
e $. t,ie;.4^r -jrc7 l
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1-Tox
(Delt
inet t
q!

city , Joint Toxic Effect and Synergism of Dihalo
thrln) and Tetrahalopyr:ethroid (Tralomethrin) aga-
4th Instar Larvae of the Eg-yptian Cotton Leafltorm,

t{arei q! g!

RESULTS IND DISCUSSION

3.6 0.0041 -O.0026 50.8

3.05 0.0041H.0024 52.4

3.54 0.0014 -o.0021 97.1

3.24 0.0023 -{.0015 86.8

2.90 0.0023 -{.0c15 89.2

Table 1 : icity, Joint To>cic Effect arrl $ynergim of Dihalo tDeltanetirin)
Teti^ahalopgethroidGfalooethrin) agairet the 4!h Instar Ialrrae

the 4yptian Cotton lcafrora, $.Littoralis

Treatoent

Deltaoetlu-j
(Dihalo)

Traloneuv
(Tetralnlo)

DeltaDethri
Frcfenofos

Tralonethn
koferpfe

DeItaDetiu'i
fuopox-u-

Tfalooethri
kopox.u^

Deltanethri
P.B,

T!-alooetfrr
P.B,

kofenofos

Fropoxur I

0.00325 0. m94

0.00315 0.011

0"0017 0.0051

0.0019 0.0064

0.00185 0.0062

0.0017 0.005

Linits Irdex (Foid) ilold)

3.54 0.0021 -{.0014

0.00165 0-0053 3.31 0.002 -€.cn14

tY. )-

100

0.oo8 3.?3 C, .003 -{.002 68 8

t.?a 2.65 0.a-glr -o.2638 0..16

26.0 4.74 fi.n -9.98 0.014

0.0024

0.36

11 .50

J-.> /

Piperonyl
toxide (P.E

Ctrlorpyri o.24 0.93 2.77 0.323 4.178 0.69

t No oortal ty "as 
obrerved ntren dwage up to 20L,9,/larvae uas applied
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c v6i'.res LD93 values confiderrce liIDlis slcpe
s dRd toxicrty lndex of deltarnethrin. tralomethriri end
ixtures were presented in Tabl e 1 Ttre toxl cl t-y c'f

ihrir; in tredtmente could be dffanqer"1 ln the ;oi ictn
Fq Fr.a1rrn nr.J€r trrl.\rn6lhrin - hr^DL.>Uf ,tfAl':f:.9 l-.lt:n
fsnit,)s,t-;-,:jc;:rrethrjn +F.F.ar:c then i.r€]':-lrieLi.f:lli d.i (:i":e.

.-)\:r r:ty cf dellang*'hr:.r-! l-3-€atmenis ":r-rdir"i.ed t|,ai del'
h;-:r: ' f E. woii ihir ;r;st tcxic tr'€aifiri:':t f ol:':rB*Fiti by
:rt€:i-irii' -- | ltc f t,' l:rf o::, t*ltAr,eLhr:r + i.ir ij:i;xL) ,1:,r.i -.;ie'
ne L it-: I 'l J .i Ote

ij r'.'f;

::l'
'r.::1""i

;l I

r.f€:
..li 

l.'l
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1'

"i .:

;i,; r)
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t-i

al

5:,
,;1..

'ir,

,J.leii..l:5 , F:"cFrc){-i1 e1i:. i,;:-j,1.li:ra\: ir..r:;:.i.:fie .{if,(.,;e,:
f-ii:(e:i,e ir;f l.:er:ce in tl:e t3-.e{'i. l; .r j:iai l:'.xli-iii), !i:,ei,
:j;ih 'ra,e ,1ina.r ,::;,,;l-ell-r-i:-iC.l 1,:e " l.llr,:., I :, I ,.)l 1r"i:':.i::l-
:ir:r.l il:'ii,-':;c:l,r:r,) j-l+ile,,oj. .-.a..'..;.: .. -,-. .I:9:",..."e.-'.

!.at,: );:: ,:, ::l*f' :rt :l.taii,r ": ':,.r:i::iir' a:er-
I ':,.i r':r:'-, l))' :.t,tac j:. ..'.:i ..:T :. .tt::r.t

il,.rii .li:;i':'::rr'."1r- !"-i,..1.i:, , ,l;rrt;. e :tr j.tji:5 at-li'.
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the tox i i:

:lLj .r':;:ri .::!."'.: ;:I'ja-':
ll"j : :t..,,,,.,..:lalt,..,itr:-!i jr_ -
:.ilr I j *,.,.:,* r-.f "r.l,r li'.r3,. , c-

:..r.: c:ri' i: dj1ll.r i:,- i., -.' -*i :;:r.ti,*.t-es .rct- ii ;.r:i:ir_-
d be :r l'.:::r.ei it, i-i:rt fo.1 . o""::.i,: jeg,le::; jJ-;E oyC€r :

s,l:i.x"(.ti:,:9. it.:pe]'rn!.: butixlde :Tjxt_ji.*s, pr.iJpoxul
a'. j :ne:, if.s s-n!'ie pyreti.r.Otd trt-:',.nsili.s wl.: ie
it,t cf crna''vir, &ixtul.€s cort! l,t ar-anneri rr.

;li .l;':rr:;rs:t i:f cia:tc
il i :l x..3i lr i; l .Ja, n ns!
inl i.:', : .a:'4."J :-,. :)

:::'-,-i t:,.: ;I-l
' .l nr:1-1:.5: J i-':

fri) ... , t:: ..i.. / .l ir;:aX . "i';: .i :: "l ., ii
i . rJ-: .""'.: , : gIIa Ir' ..: " -

38



Xarei ct aI

the fo
Pi'of e
ethroi

ure of
the
i nvest
Lhoste

lowing descending order:piperonyl butoxide Bixtures,
fos olxtures, propoxur roixtures and then single pyr-

IaDLe Z i city, Joint Toxic Effect ard SrTnergim of Clarn(Qrperuetlrin)
lbrryanopyrethrold(PeroetJu in) against tfte 4!! Instar lan'vae

tt-e F4i1rytian Cotton Leafrora, 5. littoralis

t-E,OUg/ LD95tJg/ LmO
-delauve 

sYr€rgistl€
Treatrent larvae larvae Slope Confidence Toxicity Toxicrty Ra::.

Linits Irdex {Foid) Gold)

treatment

insecticidal activity of fornrulated or isomer Dixt-
the cyano-or noncyanoPyrethroid, was assesed against
ptjan cotton Ieafworm 5. littoralis{Bojsd)by several
gators { Ford et al ( 1977 ) : Breeze | 7977 ) ; and
and Piedallu ( 1977 J )

c.175 3.W 0.07011{.04798 3.8

0.00635-0,003v4 4.OG.005 0.019 2.82

0.0045 0.0096 5,23

g.@22 0.015 1.98

0.0051 -oo48 8.9 t2.9

0.0031 -o.0016 100

0.058 0.775 3.54 0.0701 -0.0480 3.8

0.0044 0.0i1 4.22 0.0052 -{.0038 50 :. .1

Ferretlrin

Qpertethrlr

Peroet}trrn+
koferpfoe

Cfpernetjrri
koferpfe

Penoethr-rrrr
kopox-v'

Pjperonyl

Orlorpp-i

t ilo oortal

Clnernetirtfrt
kopcxua'

Pe]'loetflrin{'
P,B.

Clpemetiuifrt
P.8.

koferpfce

Propocuot

0.0038 0.o2L 2.29 0.0051 {.0028 57.9

0.m31 0.a2 2.@ 0.0043 4.oo22 7!

0.35 !.7 2.65 0.4911 {.2638 0.6

11.50 %.0 4.74 \3.25 -9.98 C"02

0.?4 0.93 2.77 0.323 {.r78 0.92

ty uel5 rhen deage up to 2CWgliarvae las lsed

i3.2

1.6
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?oxicity , Jolnt Toxic Effect ani S)nrrgrso
of cjs ard trats isoners of Pe:-oethrin ag'airst
the 4!! Inetar larrrae of the Esryptian Cottor,
l,eafvon $. lit'.oraliS

w5\&/ !.s0
la:wae Confidence

Sl ope Lin jt-s

Relatjre SYnerg:strc
Tox.iclty Toxicit;, Rat:o

Irdex (Fold) (Fold)

0.023 o.c8

in+
0.0c74

0.0084

0.135 2.79 0.0C396-{.00292 29.6

2.99 0.0265 {.0199 30.4

2.4 0.0098 -C.0056 *.6
thr irr

o.034

Lhrin+
0.007

rn+
0. 016

0.36

11 .5C

1.70

26.O0

0.035

0.03 2.96 0.0105 -0.0067 83.3

0.135 2.79 0.0396 4.0292 2C.6

a.u7 1.96 0.0099 -o.0050 100

0.10 2.09 0.0221 -0.0116 43.8

3.99 0.0113-{.0079

2.65 0.4911 -4.263€

4.74 i3.25-9 .94

2.n 0.323 4.t78

4.6

2.7

3.3

74.5

1.9

0.06

1n

2.r

?.5

F I h.t-
toxide

iphc'sChl a .24 0.93 2"9

ve to the vaiue of rrdivldua.i pyretlu'oid
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llarei et d

present results report that the eyahopyrethroid.
hrin , $ras more toxic than the noncyanopyrethroid
in this finding may be supported with those repo-
Burt and Goodchi ld (1977); and lllc Donald (1981)

xing of permethrin or cypennethrin with profenofos
or piperonyl butoxide has led to an increase in
against the Egyptian cotton leafHorm E.littoralis.mixing cypermethrin'and permethrin with other pes-

ltas attempted (Sherby et al (1986),and Omer (1986).
of piperonyl butoxidc in synergising the toxicity

methrin and permethrin can be supported by the res-
Eengston et ql (1983)

J- Toxicity Joint Toxlc Effect and Synergism of cis
the Egypt.ran Cotton Leafworm,Pyrethroids against

(Boisd )

es 3 & 4 shorr LD50 LD95, toxjcity intlex, relative
and synergistic ratio of c:Ls-cypernethrin , trans-

hrin, cig-pe:rmethrin and trans-permethr-in

toxiclty of these mixtures could be arranged in the
descending order when the tested pyrethroid was

rr*eihrjn , or cis permethrin : prcpoxllr-pyrethr.oid
profenofos+pyrethroid m:xture, and{P.R)'pyrethroid
. Trans-cyperrnethrin rn:xtureg shcwed a different

owever; (P.F. )+trans-cyperfiethrjn showed the highest
age j nst slich rnsect pest th jsl f ol iowed by

+.!-fgE -cyperme t hr i n, pr o f e no f os +t rans-cyperme thr i n .

rrnethrin treatments showed that profenofos was more
toxi c t tr P E rnd rl'ren nvy. opoxur mlxlureS

{ Acke nt: g! al- (1980) ; Ford e! gl- 17s77) ; anc Anderson

present result.s ind.lcate that cjs rsonrer of either
in or cypermethrin hras more toxic to the Egyptian
eaf'*crm larvae than the correspond:nE t.rans-isomer,
esuits may be supported with those obtained by

985) ) The djfference jn the toxicrty of cis and
sorners of e jther permethrin or cyperrnet,.hrjn can be
d on a base of difference in the enzynre hydroiysls
nd -!gO-Eg pyrethroids (Hoiden 1979) The rnfluence
nofos or propoxur on the toxicity oI pyrethroids
explained on the bases of its effect cin microsomal

. Tfre magnitude of synergism dppears to depend on
pecies , esterase inhibitor and pyrethr-oid involved
et ai 1980)
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Table 4 : Tocicity , .roint Toxic Effect ard Qynergis
of cis arn trare isoer s of Qrpenetirin agrairst
t}rc 4!b IrEt r larvae of the EgyPtian Cottqt
I.eafusr , Q. littonalis .

J P C & E S Vol:3 No:l (1991)

tEo Felative SYrrrgistic
Confidence ToxicityT<ncicity htio

Slope bolts Irdex (Fold) (Fold)

o.w76 0.0175 4.61 0.008334.00693 6.b
Thare
Clperoetfrr

Cis
C)peruetlrl 0.0025 0.014 2.21 0.00303-{.0021 20

Tl'ans
kofenofe 0.@l o.022 2.?3 0.0054 -{.0030 t2.3

trtfCis
koferpfe 0.00075 0.004 2.30 0.001 -o.0056 66.7

Tfars
kopoxuu' 0.0028

ftl

0.013 2.49 0.0037 -{.0021 17.9

Cis
hopo><r-u' 0.0005 0.002 2:E 0.00074-0.00045 101)

Ttsars
P.8.

Tleatwnt

Cis Cyperne
P,B.

Profenofc

hropox.r

Piperonyl
to<ide (P.

GtlorPi'tr'i

,-IFotb/ LDSb/
larrrae i'anrc

0.0077 0.a2

irrt
0.00091 0.@41

0. 63 7 .70

11.50 %.O0

1.54 0.0026 -0.0011

2.52 0.0012 -4.40072

2.65 0.4911 -O.2638

4.74 13.2W.98

2.7-7 0.323 4.t78

29.1

53,2

0, L4

4,y

4.47
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Fenvaierat

Flucytlri

fenvaler
koferrofe

Flucythri
koferofe

Fenvalerat
Propcocur

Flucytlri
Propoxur

Fenvalera
P.B.

Fluq'tlri
P.B.

F::ofenofe

Pt^opo>ar

P.8.

aga i the Egyptien Cotton Leafworu, g.liltoralis

ir mixtures it€re obtained and presented in Table 5
oxicity of t,hese treat.ments could be arranged in the
ing descend!ng order: f envalerate.+-iP,B. ), fenwalerate

, fenvalerate+profenofos , flucyth! inate+(P.8. ),

l'.{arei et al

- Toxi{.ity Joint Toxlc Effect and Synergiso of
nyI and p-Difluorometho)ryphenyl llethylbutyrate

hrinate+profenofcs, f !ucythrinate+propoxur, fenvaler-
lucythrinate, chlorpyriphos, profenofos and propoxur.

e comparative toxicity of p-chlorophenyi {Fenvalerate}
di f I uorome tborypheny I ( F l u cythr i nate ) methylbutyr-ate
aluated The values ot LD50 LD95 , toxity index
ve toxicjty iird synergistic ratjo ef thege coopounds

Iabie 5 : icity, jornt Toxjc Efiect a-rd $rnergiso of g'{rlca::ophcryl
thy I hlt!"'ate Fenva i erate ard p-Dr f I uoronetinxyptreny! tlett-

Ih.ltp'ate Fluqrtirrirnte Plretiroid Derivar:ves ryalnst t}re
ian C':tton leafnoro, $.I jttoral js

iatrw --'-tsitfLDSOLII LffiW/ i,D5L1

lanee la:riae Conf idence
Slope Lioits

11.50 26.0 4.74 13.25-9.98

43

0.13

Toxicity T@dcity
Irdex (Foldl

futio
(Fo!el

0.025 0.082 3.91 0.0296H.0210s 60

te 0.052 0.i6 3.39 O.OO34,I4.UzA 8.9

0.0i8 0.062 2.95 0.4226 {.0143 8.3 7-4

te+
0.022 0.68 3.91 0.0n2 -14.0178 I ? 2.4

0.017 0.@r 2.82 0.0216 -0.0t34 88.2 1.5

te+
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0.36 r.70 2.65 0.4911 -0.2638 4.2

Grlorplr 0.24 0.93 2.77 0,323 {.178 6.3
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