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Different control methods and their effects on phosphine resistance in Cryptolestes ferrug-

ineus ( Stephens)
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Abstract. Cryptodestes ferrugineus ( Stephens) is one of the world’s stored grain pest and one of the main
stored grain pests in China. At present, phosphine fumigation is the most commonly used method for the
prevention and control of C. ferrugineus. In recent years, the resistance of C. ferrugineus against phos-
phine has become more and more serious. This problem has become the most difficult challenge for applica-
tion phosphine and pest control in stored grain. In order to effectively prevent and control the damage
caused by C. ferrugineus in grain storage, it is of great significance and urgent to study the resistance
management methods for pest control. In this paper, the effects of prolonging the fumigation time of phos-
phine and three protective agents on the control of C. ferrugineus resistant to phosphine were studied. The
resistance level of the adult of C. ferrugineus against phosphine was measured by FAO method, the toxicity
of pirimiphos-methyl, malathion and deltamethrim-pirimipins-methyl against adults of C. ferrugineus was

determined by filter paper method. Contact killing effect of pyrimidine methyl on the adult of C. ferrugine-
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us was evaluated. The results showed that prolonging the fumigation time of phosphine had a significant in-
secticidal effect on C. ferrugineus. When the concentration of phosphine was 1. 38 mg/L, after the fumiga-
tion time for 2, 3, 4, 5, 6 and 7 days, the mortality rate was less than 50% in 2 to 5 days, 76% in 6 days
and 94% in 7 days, and the mortality rate increased with the fumigant time significantly. When the concen-
tration of phosphine was 13. 8 mg/L for 20 h, the survival rate of C. ferrugineus was 98%. The results
indicated that C. ferrugineus showed extremely high phosphine resistance, and it was more feasible to pro-
long the fumigation time of phosphine than to increase the concentration of phosphine. The LD, of three
kinds of grain protectant pirimiphos-methyl, malathion and deltamethrim-pirimipins-methyl for 24 hours
were 7.519, 26.914 and 6.071 wg/cm®, respectively. The LD,, for 48 hours were 5.031, 19.401 and
3.796 pg/cm’, respectively. After 72 hours treatment, the LD, were 3. 438, 13. 646 and 2. 936 pg/cm’,
respectively. These results indicated that among the three grain protectants, pirimiphos-methyl and delta-
methrim-pirimipins-methyl had better effect than malathion. The mortality rate of C. ferrugineus reached
100% after being treated with pirimiphos-methyl 6 wg/cm® for 48 hours and 10 wg/cm’ for 10 hours. The
results showed that prolonging the treatment time and increasing the dosage of the grain protectant signifi-
cantly increased the mortality rate of C. ferrugineus. Therefore, the dosage of protective agent can be
appropriately reduced or the treatment time can be prolonged, which can not only achieve the pest control
effect but also delay the development of resistance.

Key words: Cryptolestes ferrugineus; phosphine; grain protectant; pirimiphos-methyl; malathion; delta-

methrim-pirimipins-methyl
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Fig. 1  Survival rates of C. ferrugineus fumigated

for 20 h with different concentrations of phosphine
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Table 1 Regression equation of toxicity of three kinds of protectants on C. ferrugineus adults
Bifrsm AbFREFEL R EE O ENE 7 AR LD, (95% BIE X[ ) /(mg- L") LDyy(95% B IF X IH] )/ (mg-L™") X’ R?
24 Y=7.429X-6.509 7.519 (7.160~7.904) 12.518 (11.375~14.374) 13.904 0. 850
PR 8 I 48 Y=4.204X-2.950 5.031 (4.458~5.619) 12.384 (10.286~16.432) 23.028 0.963
72 Y=3.951X-2.119 3.438 (3.104~3.758) 8.966 (7.895~10.582) 10.588 0.941
24 Y=4.222X-6.038 26.914 (24.843~29.921) 65.998 (52.901~93.488) 5.633 0.959
R 48 Y=4.341X-5. 591 19. 409 ( 18. 122~20.785) 46. 443 (39. 839~ 57. 880) 3.066 0.980
72 Y=5.774X-6. 554 13. 646 (12.718~14.504) 26.295 (24.056~29.563) 14.862 0.901
24 Y=3.863X-3.026 6.071 (5.485~7.046) 16. 184 (12.260~25. 646) 4.864 0.931
LA - R 48 Y=4.312X-2. 498 3.796 (3.542~4.065) 9.137 (7.841~11.377) 15.888 0.934
72 Y=4.486X-2.098 2.936 (2.703~3.150) 6. 830 (6.046~8.092) 15.522 0.912
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Fig.3 Toxicity test and evaluation of C. ferrugineus with different doses of pyrimidine methyl
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