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ABSTRACT

LA ER SRS S

} The toxicity , joint toxic effect and synergism of
diffferent pyrethroid pairs against the Egyptian cotton lea-
fworm , S. Littoraliis were studied . The dihalopyrethrc:d
deltamethrin and tetrahalopyrethroid , tralomethrin showed
the same toxicity . The cyanopyrethroid , cypermethrin was
mere toxic than the noncyanc pyrethroid permethrin by 11.6
fold . the toxicity index was 44 and 3.8 respectively . The
cis) isomer of permethrin or cypermethrin gave higher toxic-
ity| than the corresponding trang isomer. LDS0 values of c:is
permethrin , trens permethrin , cis cypermethrin, and trans
cypermethrin were 0.023, 0.034, (.0025 and 0.0076 Ug/larvae
respectively . Fenvalerate representing the p-chlorophenyl
pyrethroia derivative was higher as toxic as flucythrinate
whith represent the p-difluoromethoxy pyrethroids by 2.1
folds ., the tox:icity index was 60 and 28.9 respectively
Mixping profenofos or propoxur insecticide with the tested
pyrethroids as esterase inhibitors resuited in an increase
in | the toxicity of the pyrethroids by 1.4-12.9 or 1.1-5.0
fold respectively. Fiperonyl butciide synergized the tested

~

pyrethroids by 1 3~75.2 fold
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INTRODUCTION
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Tralomethrin which is concidered as a brominated delta-

methrin is a potent insecticide and the optimal insecticid-
al activity is associated with the 1R c¢is, &S5 configuration
et al 1980) . The substitution of the cyano group
- carbon of 3-phenoxybenzy! ester increases the
of pyrethroids (Burt and Goodchild 1977) . The
isomers produced rapid kill and the changes in
trical isomerism of the acid mc:ety result in mod-
of penetration and detoxication rates (Ford et al
¢ important current acid moc:eties of pyrethroids
isopropyl=-4-chlorophenylacetic acid (Casida 1975}
ifluoromethoxy phenyl-3-methylbutyrate Fenvalerate
thrinate represent those twe acid mcieties contai-
throids. The Jjoint toxic effect ¢f synthetic pyre-
ith different chemicals was evaluated by different
tors (e.g. El-Sebae et al 1978.1985) . The present
tion compares the toxicity, joint toxic effect and
synergism of each pair of dihalo and tetrahalo : <c¢yano-and
ner.cyane|; ¢is and trans isomer ; and p-chlorophenyl and
difluoromethoxypheny! methylbutyrate pyrethroids agsinst
the Egyptian cotton leafworm, S. littoralis .
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|
} MATERIALS AND METHODS
\

1 - Tested Pesticides and Synergists

Synthetic pyrethroids including deltamethrin, tralomet-
hrin, permethrin, cypermethrin, fenvalerate and flucythrin-
ate were |involved in this study . The organophosphorus com-
pound chlorpyriphos was involved as standard insecticide
while profenofos and propoxur were used as esterase inhibi-
tors . PRiperonyl butoxide was used as a synergist . These
chemicals were in pure form,and obtained from Dr. J.Casida,
California Univ. USA

2 - Tested Organism :

The griginal stock culture of susceptible strain of co-
tton leafworm, Spodoptera littoralis ( Becisd )} was obtained
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fyem The Plant Protection Department , Faculty of Agr:culture
Unjversity of Alexandria . The culture was reared in this
Jaboratory on castor oil leaves under the temperature of
54426°C and relative humidity of €2-70 % . The 4th :nstar
larTvae were used for bioassay tests

|
|
3 + Bicassay of tested chemicals

The 4th instar larvae were topically treated using micC-
roapplicator . One micro liter of redistilled acetone zolu-
tion of the tested insecticides for each ccncentration was
applied to the thoracic terga of the insect . Three replic-

atés  esch of ten fourth-instar larvae . were treated for
eath concentration of the toxicant.Three gontrol repl.cates
dered . Following the treatment , the larvae wers

: slasg beaxkers y'uV’Geﬁ w1tb A pd of cast-
or| bear iecaves and covered with 11n tex rnd kept for
24| heurs at roow temperature of 24 - 28%C Tative hun-
idiji 62 - 70 0% z‘e percentage ities WwWere
24 hours after application he of percent

ty was plotted against the dosag Iogarethmic

paper . the regzesszcn lines were fitted by eye; and

' “n_ LD95 wvalues were obtained Lichfield and

549)

Joant toxic efiect wasg =t

Hie cf pvre “

se o oy de> propox“:,

ipe wWa s the examined

ig- gy Frofenofos
Eriopox Wil vregnrc s were used at the
b= ¥ 14 to *Lher cremicals respectively
5~ Statigticel Anaiysis
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RESULTS AND DISCUSSION

1 - Toxicity ., Joint Toxic Effect and Synergism of Dihalo
{Deltamethrin) and Tetrahalopyrethroid (Tralomethrin) aga-
inst the 4th Instar Larwvae of the Egyptian Cotton Leafworm,
S. littpralis.

Table 1 : Toxicity, Joint Toxic Effect and Synergism of Dihalc (Deltamethrin)
ami Tetrahalopyrethroid(Tralomethrin) against the 4th Instar Larvae

of| the Egyptian Cotton Leafworm, S.Littoralis .

*

1LD50Ug/ LDSSUg/ LDS0 Relative synergistic
Treatment larvae larvae Slope Confidence Toxicity Toxicity Ratic
Limits Index (Fold) {Feld)

Deltamethrin

(Dihalo) 0.00325 0.0094 3.6 0.0041 -0.0026 50.8 — —_—

Tralomethrin

(Tetrahalo) 0.00315 0.011 3.05 0.00413-0.0024 52.4 - —

Deltamethrint

Profenofos 0.0017 0.0051 3.54 0.0014 -0.0021 97.1 1.9 —_—

Tralomethrint

Profenofos 0.0019 0.0064 3.24 0.0023 —0.0015 86.8 1.7 —

Deltamethrint

Propoxur 0.00185 0.0062 2.90 0.0023 -0.0C15 89.2 1.8 —_—
Tralomethrint

Propoxur 0.0017 0.005 3.54 0.0021 -0.0014 79.1 1.5 e
Deltamethrint

P.R. 0.00165 ©0.0053 3.31 0.002 -0.0014 100 — i
Tralomethrim+

P.B. 0.002¢ 0.008 3.23 (.003 —0.002 68.8 e i.
Profencfos 0.36 1.70 2.65 (0.4911 -0.2638 0.46 —_ —_—

Propoxur *| 11.50 26.0 4.74 13.25 -9.98 0.014 i Ea—

Piperonyl Bu-

toxide (P.B}) —_— — ——

Chlorpyriphes 0.24 0.93 2.77 0.323 -0.178 0.69 —_ —

* No mortality was observed when dosage up to 20Ug/larvae was applied .
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LDSC wvalues , LD$SS values , confidence limits , sicpe
values and toxicity index of deltamethrin, tralomethrin and
the mixtures were presented in Table 1 . The toxicity of

traleomethrin in treatments could be arranged in the Jol
ing deacend:ng order : tralomethrin + propoxur,tralcomet:
+ profenotos, trajomethrin +P . B.and then tralomethyin &l
toxicity of methr:n treatments i1ndicsted that
thrin FoB. t toxic tresatmen it
CRME LNy LT daelitamethrin » p

pne s

P

o

[

LoALC! LWl o -

d be g order
fos mixtu e mis propoxur
mixtures and then t d treat while
the foxicity of sermetnrin mixtures could e arranged in
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the following descending order:piperonyl butoxide mixtures,
profenafos mixtures, propoxur mixtures and then single pyr-
ethroid treatment

The insecticidal activity of formulated or isomer mixt-
ure of |the cyano-or noncyanopyrethroid, was assesed against
the Egyptian cotton ieafworm S. littoralis(Boisd)by several
investigators { Ford et al ( 1977 ) ; Breeze ( 1977 ) : and
Lhoste |and Piedallu ( 1977 ) }

Nornicyanopyrethroid (Permethrin) against the 4th Instar lLarvae
f the Egyptian Cotton leafworm, S. littorelis .

Table 2 : z%:\city, Joint Toxic Effect and Synergism of Cyanco(Cypermethrin)
o

*

1D50Ugs 1D9SUg/ 1050 Relative Syrnergistic
Treatment | larvae larvae Slope Confidence Toxicity Toxicity Ratic
Limits Index (Fold) (Fold)

Permethrin 0.058 ©€.175 3.54 0.07011-0.04798 3.8 —_ —

Cypermethrin G.005 0.019 2.82 0.00635-0.003%4 44.0 — i

Permethraint
Profencfos 0.0045 0.00%6 5.23 0.0051 -0040 48.9 12.9 —
Cypermethrimt
Profenofos 0.0022 ©.015 1.98 ©0.0031 ~0.00i6 100 2.3 —_
Permethrimnt
Propoxur ¢.058 0.175 3.54 0.0701 -0.0480 3.8 1.0 —_
Cypermethrif
Propoxur 0.0044 0.011 4.22 0.0052 -0.0038 50 11 -—
Permethrint
P.B. ¢.0038 0.021 2.29 0.0051 -0.0028 57.9 — 15.2
Cypermethrint
P.B. 0.0031 0.02 2.08 0.0043 -0.0622 71 —_— 1.6

Profenofos 0.36 1.7 2.65 0.4911 -0.2638 0.6 — -
Proposaur 11.50 26.0 4.74 13.25 -5.98 0.02 R —
Piperonyl Butexide — — —_— —_— —_ —_ —_—
Chlorpyriphos 0.24 0.93 2.77 0.323 -0.178 0.92 _— —_—

* No mortallity was observed when dosage up to 20Ug/larvae was used .
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Table 3 : Toxicity , Joint Toxic Effect and Synergism
of gis and trans isomers of Permethrin against
the 4th Instar larvae of the Egyptian Cotton
leafworm S5. littoralis

L3

1D50Ugs  LDS3Ug/ LD50 Relative Synerg:stic
Treatment larvae larvae Confidence Toxicity Toxicity Ratio
Slope Limits Index (Fold) (Fole)

Permethrin 0.0034 0.135  2.79 0.0039%6-0.00292 20.6 —— —

Cis

Permethrin 0.023 0.08 .99 0.0265 —0.0199 30.4 — —

L8]

Trans Permethrin+

Profencfos ¢.0074 0.035 .00%8 —~C. 0056 94.6 4.6 —

[ %]
o
(]

Cis Perpethrint
Profencfos 0.0084 0.03 2.96 C.

0105 -0.0067 83.3 2.7 —

Trans Permethrint
Pro 0.034 0.135 2.79 0.0396 -0.0292 20.6 1.0 e

Cis Permethrin+
Proj 0.007 0.047 1.96 0.0099 -0.0050 100 3.3 —_—

Trans Permethrin+

P.B. 0.016 0.10 2.06 0.0221 ~0.0116 43.8 — 2.1
\

Cis Permethrin+

P.B. 0.00%4 0.025 3.99 0.0111 -0.0079 74.5 — .5
Profencfos 0.36 1.70 2.65 0.4911 -0.2638 1.9 —_ —
Propoxur 11.50 26.00 4.74 13.25-9.98 0.06 —_— —

Piperonyl Bu-
toxide [P.B.) — —_— — —_— — _— —_— -

Chlorpyriphos 0.24 C.93 2.77 0.323 -0.178 2.9 -—_ —

* Relative to the value of individua! pyrethroid .
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The | present results report that the cyanopyrethroid,
cypermethrin , was more toxic than the noncyanopyrethroid .
permethrin ., this finding may be supported with those repo-
rted by| Burt and Goodchild (1977); and Mc Donald (1981)

The

mixing of permethrin or cypermethrin with profenofos

propoxur or piperonyl butoxide has led to an increase in
toxicity against the Egyptian cotton leafworm S.littoralis.
However, mixing cypermethrin’and permethrin with other pes—
ticides was attempted (Sherby et al (1986),and Omer (1986).

The rol

e of piperonyl butoxide in synergising the toxicity

of cypermethrin and permethrin can be supported by the res-
ults of | Bengston et 21 (1983)

Toxicity , Joint Toxic Effect and Synergism of cis

rans Pyrethroids against the Egyptian Cotton Leafworm,

oralis (Boisd)

Tables 3 & 4 show LDSO , LD95, toxicity index, relative
toxicity and synergistic ratio of cis—cypermethrin , trans-
cypermethrin, cis-permethrin and trans-permethrin

The (toxicity of these mixtures could be arranged in the
following descending order when the tested pyrethroid was
¢is cypermethrin , or cis permethrin : propoxur-pyrethroid
mixture| profenofos+pyrethroid mixture, and{(P.B)+pyrethroid
mixtures . Trans-cypermethrin mixtures showed a different

trend.
toxicit

However; (P.B.)+trans-cypermethrin showed the highest
Y against such insect pest this followed by

propoxur+trans—-cypermethrin, profenofos+trans—cypermethrin,
Trans—permethrin treatments showed that profenofos was more

toxic t

The
permeth
cotton
These

har P.B. and then propoxur mixtures

present results indicate that ¢is isomer of either
rin or cypermethrin was more toxic to the Egyptian
leafwerm larvae than the corresponding trans-isomer.
resuits may be supported with those obteined by

{ Ackermann gt al (1980) ; Ford et a2l (1977) : and Anderson

et al o
trans

explain
of cis
of prof
can be
esteras
insect
{(Gaugha

1585) } . The difference in the toxicity ¢f cis and
isomers of either permethrin or cypermethrin can be
ed on a base of difference in the enzyme hydrolysis
andé trans pyrethroids (Holden 1979) . The influence
encofos or propoxur on the toxicity of pyrethroids
explained on the bases of its effect on microsomal
e . The magnitude of synergism appears to depend on
species , esterase inhibitor and pyrethroid involved
n et al 1980)
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Table 4 : Toxicity . Joint Toxic Effect and Synmergism
of cis and trans isomers of Cypermethrin against
the 4th Instar larvae of the Egyptian Cotton
Leafworm , S. littoralis .

LD50Ug/ LDI9SRig/ D50 Relative Synergistic
Treatment larvae larvae Confidence Toxicity Toxicity Ratio
Slope Limits Index (Fold) (Fold)

Trans
Cypermethrin 0.0076 0.0175 4.61 0.00833-0.00683 6.6 —_ —

Cis
Cypermethrin 0.0025 ©€.014 2.21 0.00303-0.0021 20 — —

Trans Cypermethrin+

Profenofos 0.004 0.022 2.23 0.0054 -0.0030 12.5 1.9 e
Cis Cypermethrin+

Profenofos 0.00075 0.004 2.30 0.001 -0.0056 66.7 2.3 —
Trans Cypermethrin+

Propoxur 0.0028 0.013 2.49 0.0037 -0.0021 17.9 2.7 ———
Cis Cypermethrin+

Propoxur 0.0005 0.002 2:75 0.00074-0.00045 100 5.0 4.5
Trans Cypermethrin+

P.B. 0.0017 0.02 1.54 0.0026 -0.0011 25.4 — 4.47
Cis Cypermethrin+

P.B. 0.00094 0.0041 2.52 0.0012 -€.00072 83.2 — 2.7
Profenofos 0.63 1.70 2.65 0.4911 —0.2638 0.14 — —_—
Propoxur 11.50 26.00 4.74 13.25-9.98 4.34 — —
Piperonyl By

toxide (P.B}) -— —_— _— —_— —_— —— _—

Chlorpyriphos 0.24 0.93 2.77 0.323 -0.178 0.21 _— —
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4| - Toxic¢ity . Joint Toxic Effect and Synergism of

p-Chlorophenyl and p-Diflucromethoxyphenyl Methylbutyrate

against the Egyptien Cotton Leafworm, S.}ittoralis .

e comparative toxicity of p-chloropheny!{Fenvalerate)
and prdifluorcmethoxyphenyl (Flucythrinate} methylbutyrate
wag evaluated . The values of LD50 , LD9S , toxity irdex .
relative toxicity and synergistic ratio cf these compounds
and their mixtures were obtained and presented in Table 5 .
The oxicity of these treatments could be arranged in the
following descending order: fenvalerate+{P.B.), fenvalerate
+propoxur, fenvalerate+profenofos , flucythrinate+(P.B.),
flucythrinate+profenofos, flucythrinate+propoxur, fenvaler-
ate, flucythrinate, chlorpyriphos, profernofos and propoxur.

Tabie 5 : Toxicity, Joint Toxic Effect and Synergism of p—Chlorophenyl
thylbutyrate Fenvalerate and p-Diflucromethoxyphenyl Meth-
ylbutyrate Flucythrinate Pyrethroid Derivatives against the
Igyptian Cotton Leafworm, S.littcralis .

1D50Ug/ LD9SUg/ LD50 Relative Synergistic
Treatment larvae  larvae Confidence Toxicity Toxicity Ratio
Slope Limits Index (Fold) (Fold)

Fenvaierate 0.025 0.082 3.91 0.02965-0.02105 60 —_— _—

Flucythrinate 0.052 0.36 3.39 0.06341-0.04264 28.9 -—_ —_

fenvalerat
Profenofos 0.018 0.062 2.95 0.0226 -0.0143 83.3 1.4 -_—
Flucythrinate+
Profenofos 0.022 0©.058 3.1 0.0272 -0.0178 6. 7 2.4 _—
Fenvalerat

0.017 0.064 2.82 0.0216 -0.0134 B8.2 1.5 —_—
Fluecythri
Propoxur 0.023 0.105 2.44 0.0303 -0.Q175 65.2 2.3 —
Fenvalerat

0.015 0.052 3.03 0.0182 -0.0124 100 — 1.7
Flucythrl

0.018 0.086 2.44 0.0237 <0.0137 83.3 -— 2.5

Profencfos 0.36 1.70 2.65 0.45911 -0.2638 4.2 —_— —
11.50 26.0 4.74 13.25-9.98 6.13 — —

P.B. ‘
Oﬁlorpyrlp‘ros 0.24 0.93 2.77 0.323 -0.178 6.3 — —_
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The current acid moieties of interest include &-—isopr-
opyl—4+chlorcphenyl acetic acid and 2-para-difluoromethoxy-
phenyl-3-methyl butyrate . Fenvalerate and flucythrinate
represent these two acid moieties containing pyrethroids
respectively.These compounds were applied to evaluate their
toxicily against the Egyptian cotton leafworm S. littoralis
by Ei-Dahen and El-Sebae {1983) . The present data indicate
that fenvalerate(p-chlcrophenyl methyl butyrate derivative)
was mone toxic than fi ithrinete ( p-difiucromethoxyphenyl
methyl |butyrate deriwv >} against the Egyptiarn cotion
leafworm §. littoraii This is an agreement with otler

thorg whe fenvalerate was mors toxkic %o the
iz orthogonia | Morrison

b

d .58l ). Tenvelerate £l
‘e Bynerg.zed by riperony! butoxide n
iv&  Increas: the ratio of insec
- 10 reveslsd an antagonistic ef
coticn .eafworm _8. littorai:s
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