
98 
 

CAF2020 Abstract No. A-3-3-29 
 
Gu C, Agarwal M, Ren Y (2021) Evaluation of ethyl formate for management of both resistant and 
susceptible strains of Cryptolestes pusillus and Cryptolestes ferrugineus. Page 98. In: Jayas DS, Jian F (eds) 
Proceedings of the 11th International Conference on Controlled Atmosphere and Fumigation in Stored 
Products (CAF2020), CAF Permanent Committee Secretariat, Winnipeg, Canada. 
 

Evaluation of ethyl formate for management of both resistant and 
susceptible strains of Cryptolestes pusillus and Cryptolestes ferrugineus 

 
Chunyuan Gu*, Manjree Agarwal, YongLin Ren 

 
College of Science, Health, Engineering and Education, Murdoch University, 

90 South Street, Murdoch, WA 6150, Perth, Australia. 
*Corresponding author’s email: 31902653@student.murdoch.edu.au 

 
ABSTRACT 

 

Insect pests are a major issue negatively affecting both quality and quantity of the grain during 
the post-harvest storage. Fumigation is a widely used method for control of a variety of insect pests 
due to its high degree of efficacy and cost effectiveness. Phosphine is the main fumigant deployed 
for the control of stored grain insect pests. However, insect resistance has been accorded to 
phosphine, this has led to ineffective control of many important stored grain insect species, 
particularly like Cryptolestes pusillus (Schönherr) and Cryptolestes ferrugineus (Stephens). As a 
result, there is an urgent need to identify and evaluate an alternative fumigant. Ethyl formate is 
proposed as a viable alternative to phosphine due to its status as a registered food additive, 
favourable environmental properties, kills insect rapidly and low toxicity to humans. This report 
evaluated ethyl formate as an alternative fumigant to manage phosphine susceptible and resistant 
strains of C. pusillus and C. ferrugineus. The results indicated that there were no significant LD50 
and LD99.5 with ethyl formate fumigation between the susceptible and resistant strains of C. 
pusillus and C. ferrugineus. That is, there are no cross resistance between ethyl formate and 
phosphine. The complete control of C. pusillus and C. ferrugineus can be achieved with in short 
period of exposure, such as 6 h with lower concentration of ethyl formate. 
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