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Abstract: Cry toxins produced by the bacterium Bacillus thuringiensis (Bt) are effective 
biological insecticides that have been successfully used as a biopesticide for many years. Cry 
toxins can bind to receptor-like cadherin and insert into the membrane of insect midgut epithelial 
cells, by which to form pores and cause cellular lysis and fatal damage to the midgut epithelium. 
The expression of certain Cry toxins in transgenic crops has contributed to an efficient control of 
insect pests, leading to a significant reduction in chemical insecticide usage. In this study, 
transgenic cassava plants over-expressing Cry1Aa were used to evaluate the ability of pesticide 
effect through using Helicoverpa armigera as a model. H. armigera is a type of Lepidopteran pest 
that feeds on a wide range of plants like cotton and cassava. Insect feeding assays were carried 
out to test the effects of CryIAa transgenic cassava leaves on the development and survival of H. 
armigera. Significantly reduction (P < 0.05) of larvae survival and weight were detected on 
transgenic cassava expressing Cry1Aa in comparison with the non-transformed plants. The high 
level of CryIAa in transgenic cassava caused the lethal effect, in contrast to the normal growth 
and development of pupation and adults when fed with the wild-type leaves. Morphological 
observation on the larval midguts showed that the consumption of Bt cassava deleteriously 
affected gut integrity of H. armigera. The columnar cells of the midgut epithelium were 
dramatically damaged and showed loose or disordered structure. Their cytoplasms become 
highly vacuolated and contained disorganized microvilli. Our study demonstrated the expression 
of CryIAa is an effective approach for rendering cassava resistant to H. armigera as well as other 
Lepidopteran insects.  
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