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INTRODUCTION 



INTRODUCTION 

The Egyptian cotton learworm, Soodoptera littoralis 

(Boisd.) is considered as one of the major pests in Egypt. 

This pest lS widely distributed as a polyphagous insect, 

attacking 112 plant species belonging to 44 families known 

as hosts for the cotton leafworm. These hosts include 73 

species reported from Egypt, of which 16 host plants are 

preferred for oviposition, 45 for food only and 12 for food 

and oviposition (Abd El-Hafez 1978). 

Followin0 the large scale application of insecticides 

against the cotton lea~worm, Spodoptera littoralis (Boisd.) 

in Egypt; different problems started to appear. The most 

important of which is the failure of the chemicals to cont-

rol the target pest. This has been attributed to either 

change in the environmental conditions, or miss application 

or the development of resistance. 

A number of carbamate insecticides and synthetic pyre­

throids have been recently introduced for large scale use 

against the cotton leafworm; Spodoptera littoralis (BoJsd.) 

on cotton plants in Egypt. The relation between the toxJcity 

of these insecticides and enzymatic activ1ty has to be con­

sidered for better understanding of the proposed mode of 

action of certain insecticides and the mechanism by which 

this pest can tolerate these chemicals. 
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The present study deals with the following : 

1- Determination of the toxicity of methomyl and fenvalerate 

against the 3rd and 5th instar larvae of laboratory and 

field strains of s. littoralis. 

2- Effect of the tested insectjcides on certain enzymatic 

activities including: AChE, aliesterase, alkaline and accid 

phosphatase and ATP-ase during larval, pupal and adult 

stages of S. littoralis. 

3- Effect of the tested insecticides on the protein and 

lipid content of larvae, pupae and adults of S.littoralis. 
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REVIEW OF LITERATURE 

A- Effect of age on the insecticidal action : 

El-Defrawi et al. (1964) demonstrated that, as the lar-

vae of s. littoralis increased in age and weight, their sus-

ceptibility to insecticides decreased. Based on the unit of 

body weight, their susceptibility remained the same with 

slight variation throughout the successive instars. 

Green and Dorough (1968) working on the house fly age 

as a factor in their response to carbamate insecticides, 

found pronounced differences in the susceptibility of the 

female house fly to discriminating dosages of baygon, banal 

and carbaryl. They concluded that, the accumulation of 

toxicant at the site of action varied with the age of the 

insects. 

Harris and Gore (1971) investigated the effects of topi-

cally applied pesticides on the various stages of development 

of the Darksided cutworm, Euxoa messotia (Harris). The results 

showed that DDT was effective against the early stages but 

ineffertlve against the later larval stages as well as agai-

nst eggs, pupae and adults. However, dursban was found to 

be effective against the eggs, early larval instars and adu-

lts, but Ineffective against both the later larval stages 

and the pupae. 
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Sergh1ou (1971) evaluated certain insecticides against 

Spodoptera littoralis larvae both in laboratory and field 

trails. Results of the bioassay indicated that, cyolane 

25% E.C gave 90% mortality of the third instar, while gave 

95% of the 5th instar. 

Salama et al. (1975) reported that, the advanced larval 

instars of S. littoralis required higher doses of toxicants 

to give the same mortality level as that of the earlier ins-

tars. However, although the susceptibility calculated per 

unit body weight remained about constant in case of dichlor­

vos, trichlorofon and lannate, it varied from one instar to 

another in the case of the other tested insecticides. The OP 

insecticides in general, had the most toxic effect on the 

different larval instars. Edrin, the chlorinated hydrocarbon 

insecticide, was more toxic than some organophosphates. Car­

baryl, a carbamate compound, showed a poor effect in compa­

rison with the other tested insecticides. 

Dahroug (1977) recorded that, although both the insec­

ticides tested; cyolane and dursban were effective against 

all larval instars of S. littoralis, yet dursban seemed to 

be more toxic than cyolane at the LD levels tested. In 

addition, the 4th larval instar was the most tolerant. The 

next best performance was obtained with the second instar, 

while the 6th larval instar was the most sensit1ve of all 

instars to the chemicals tested. 
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B- Effect of insectlcides on certain biochemical constituents: 

Reiser et al. (1953) showed that, there was a strong 

correlation between the lipid content of the boll weevils, 

Anthonomus grandis Boh. and their resistance to toxaphene, 

dieldrin, EPN and methylparathion. 

Bennett and Thomas (1963) studied the correlation bet-

ween lipid content and rate of mortality of alfalfa weevel, 

Hypera postica (Gryllenhal), to heptachlor and malathion. 

They demonstrated that, the weevils were more susceptible to 

insecticides when the lipid content was low. 

Essac et al. (1976) reported that, carbaryl, methyl-

parathion, and endrin adiministration to cotton leafworm, 

Spodoptera littoralis (Boisd.) larvae induced a reduction in 

the concentration of the free amino acids: glutamate, gluta-

mine, proline and serine. 
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C- Effect of 1nsect1cides on acid and alkaline phosphatases 

activity : 

Beranek (19741 determined the phosphatases and estera-

ses of field populations and laboratory colonies of Myzus 

persicae and Aphis ~abae (Scop.) by starch gel electro-

phoresis. No variations in acid phosphatase activity were 

found in these aphids and alkaline phosphatase was not dete-

cted. 

Gervelli et al. (1977) concluded that, all insecticides 

investigated (dichlorvos, tetrachlorvinphos, crotaxyphos, and 

phosphamidon) were competitive inhibitors of alkaline phos-

phatase. The inhibition constants depend on the substituents 

on the vinyl group and on their electeonic influence on (P) 

atom. 

Abd EJ-Samie et al. ( 1979 I investigated the enzymes, 

cholinesterase, carboxyesterases, arylesterases, acid and 

alkaline phosphatases from hemeolymph, fat body, head and 

integument of 6th larval 1nstar of s. littoralis suscepti-

ble and tolerant to endrin, cytrolane and lannate. Quanti-

tative and qualitative differences were detected between 

susceptible and tolerant strains. The tolerant strains exhi-

bited higher titre of these enzymes. The results revealed 

that, the haemolymph can be considered as a good organ for 
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study in resistance mechanism. The method used in this 

study failed to demonstrate any band characterized as alka-

line phosphatase in tissues investigated. 

Kansouh et al. I 1981 I, investigated the activity of 

three enzyme systems in larvae of susceptible IS), matacil-

resistant IRm) and fenitrothion-resistant (Rf) strains of 

S. littoralis. They found that, alkaline phosphatase acti-

vity (AP-ase) in S-strain was only slightly higher than in 

Rm and Rf strains, leading to the conclusion that this enzyme 

is not a maJor defence mechanism in the resistant strains of 

S. littoralis. 

Madi et al. (1981) studied the in vitro inhibition of 

three enzyme systems in the larvae of susceptible and resis-

tant strains of s. littoralis by cyolane and lannate. They 

found that, no signif1cant differences occurred between sus-

ceptible (S) and resistant (R) strains in the sensitivity of 

AP-ase to inhibition by both insecticides. 

Abd El-Hafez et al. (1983) demonstrated that, the enzyme 

activities of the living poisoned larvae of Pectinophora 

gossyp1ella (Saunders) showed an increase in the acid and 

alkaline phosphatases during the first three hours post tre-

atment, while moderate inhibition was detected at 24 hrs 

after treatment. The changes in alkaline phosphatase activity 


