




1. INTRODUCTION 

Insect pests constitute the major constraint to optimum 

cotton, Gossypium hirsutum L., output in Egypt. The cotton 

leafworm, Spodoptera littoralis is considered as one of the most 
severe destructive cotton pests in Egypt and many other parts of 
the world infesting over 112 plant species belonging to 44 
families. The larval stage of S. littoralis is known as anotoriously 

leaf eater accepting almost all herbaceous plants (Hill., 1975). It 

breeds continuously throughout the year, attacks cotton fields 
and most other economic crops including vegetables and other 

ornamentals (Maher and Ayad 1975). Cotton leafworm control 
program was based mainly on use of insecticides, which created 
some problems such as insecticides resistance, environmental 
pollution and hazards to natural enemies and beneficial insects 

(Toscano et al., 1974; Nada, 1990 and Abbas et al., 1996). 

Hence, recent approaches now focus upon the use of 
environmentally safe compounds as pest control agents. One of 
the latest approaches for pest control is use of the 
entomopathogenic bacteria, Bacillus thuringiensis representing a 
good example for the methods of biological control. The 

successful B. thuringensis represent a highly active against insect 

pests, especially the cotton leafworm, S. littoralis, S. exigua and 

the black cutworm Agrotis ipsilon (Zaki, 1993). Bioinsecticides 

prove its efficacy against the 2 nd  and 4 th  larval instars of cotton 

leafworm, S. littoralis. It prevented small larvae from becoming 
larger and more damaging and the metamorphosis of the full- 
grown larvae showed failure of pupation, deformed prepupae 
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and pupae. High mortality and malformations were occurred. 
The apparently normal moth was small in size giving few 
numbers of small egg masses and even the tiny egg masses were 
sterile (Gomaa, 2005). Also recently, plant extracts have more 
attention in controlling many pests that are non toxic to man and 
animals, possess distinct toxicity and also lead to antifeeding 
activity and inhibiting growth of some pests (Sharaby and 
Ammar, 1997; Badr et al., 2000 and D'Andrea et al; 2001). 
Latent effect of larval exposure to various antifeedants was 
reported to disturb growth and development in the subsequent 
pupal and adult stages, i.e., Plutella xylostella and Pieris 
brassicae (Rusco, 1972); S. littoralis (Meisner et al., 1982); 
Ostrinia nubilalis (Amason et al., 1987) and Heliothis virescens 
(Barnaby and Klocke, 1987) 

The histological studies are very important to do on the mid 
gut of the treated larvae because it show and explain the changes 
resulting from treating larvae with different tested compounds. 

The changes in the biochemical content especially the 
transaminase enzymes activities such as GOT, GPT, trehalase, 
invertase, amylase and soluble protein content have an important 
role in biological and physiological activities of insects (Mead, 
2000 and Khedr, 2002). Esterase in insects have been 
implicated in reproductive behavior, pheromone and hormone 
metabolism, digestion, neurotransmission, the action of end 
resistance to insecticides, particularly organophosphates. 
Esterases may contribute to resistance by hydrolyzing the 
pesticide (Parkes et al., 1993). 

Introduction -2- 



This work aimed to: 

1- Evaluate the antifeedant activity of tested chemical insecticide 
(lannate), bio-insecticide (protecto) and plant extracts namely 
(coumarin & azadirachtin) against 4 th  instar larvae of S. 

littoralis. 

2- Evaluate the toxicity of tested compounds against 4 th  instar 

larvae of S. littoralis. 

3- Evaluate the biological effect of tested compounds such as 
larval mortality, larval and pupal duration, percentage of 
pupation and adult emergence, adult malformation, longevity 
for female and male, egg deposition, hatchability percentage 
and sterility percentage against 4 th  instar larvae of S. 

littoralis. 

4- Study the histological effects of tested compounds on the 
midgut of 4 th  instar larvae of S. littoralis. 

5- Study the biochemical effects on the treated larvae, i.e. total 
protein and enzyme activities, i.e. acid phosphatase, alkaline 
phosphatase, alpha and beta esterases, GOT and GPT 
transaminase enzymes, trehalase, amylase and invertase 
carbohydrate hydrolyzing enzymes and acetycholinesterase 
enzymes. 
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