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    

      S.	
littoralis   

     

 

 

    



    



   

 

S.	 littoralis     
    

    

     

S.	littoralis

2.	Experimental	
2.1.	Experimental	insects		



  Spodoptera	 littoralis, 

    

     

      

       

      Ricinus	
communis 
     

    

     

      



      

     

    



2.2.	Biological	studies	

  

      

    

   

   

     

     

       

       

  

       

     

   

    



       

     

     

      

     

    


2.3.	Biochemical	studies	

2.3.1.	Sample	preparation
    

  S.	 littoralis   



     



    

      

  

         

    

     

    


      



     

     

      



2.4.	Data	analysis		

    

      

     

     


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3.	Results	and	discussion	

3.1.	 Effect	 of	 temperature	 on	
development	 developmental	 duration,	
longevity,	and	fecundity		

     

     

    



       

    

 

   

       

       

      



     

     

    

     

    

       



 




      

      

   

 

   S. littoralis 

      

      



S.	littoralis


     

      



     

      

 



     

    

      

     

        

    

     

      

      

    

      

     



     

   S.	
littoralis     


     

    

   


    



      S.	
littoralis     
    


    S.	 littoralis


     

   

   

 



   

  

 etc    
       

    

   

   





    Spodoptera	
litura     
   

       







   

    


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Table	1.	S.	littoralis

Developmental	
stage	

Developmental	duration	(days)	
15	ºC	 20	ºC	 25	ºC	 30	ºC	 35	ºC	

     

     

     

     

     

     

     

     

     

      

      




    





 

    





Table	2.	S.	littoralis	

Temperatures	
(ºC)	

Normal	pupae	
(%)	

Deformed	
pupae	(%)	

Pupal	mean	
weight	

(mg/pupa)	

Pupation	
(%)	









	













































 
3.2.	Effect	of	temperature	on	survival	

     



S.	littoralis	
     

    

        

      

      



  

    

     

 

     

     





    

   

      



      



      

et	
al       
  
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   



Table	3.	S.	
littoralis	

Temperatures	
(ºC)	

Egg	
hatchability

	

Survival	rate	 	
First	

instar	
Second	
instar	

Third	
instar	

Fourth	
instar	

Fifth	
instar	

Sixth	
instar	

        

        

        

        

        

	
3.3.	 Biochemical	 impacts	 of	
temperature	on	S.	littoralis	larvae	



     

     

    

   

S.	littoralis
       

      

    
   

    

       

     

    



      

      



      

   



    



    





      

     

    

     

 S.	 littoralis  
    

     

      

    

    



     

    



     



    



      

     

   

      

    



 Acanthoscelides	 obtectus 



    A.	 obtectus  
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    

      

Spodoptera	 exigua       


      

   Spodoptera	 exigua  
     

       

   

    

 

    

   

    
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Table	4.	S.	littoralis		

Temperatures	
(ºC)	

Total	proteins	
(mg/g.b.wt)	

Total	lipids	
(mg/g.b.wt)	

Total	
carbohydrates	

(mg/g.b.wt)	

Free	amino	acids	
(µg	alanine/ml)	









	








































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
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Figure	1.	S.	littoralis
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