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Evaluation of the preventive effect of screen meshes of different sizes for Rhyzopertha dominica adults. (A)

Crossing rate; (B) Invasion rate. Statistical significance was analyzed using the Mann-Whitney U-test, and the

Fig. 1.
asterisk indicates significant differences (P < 0.05).
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indicates significant differences (P < 0.05).
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adults; (B) Invasion rate of larvae. Statistical significance was analyzed using the Mann-Whitney U-test, and the
asterisk indicates significant differences (P < 0.05).
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Fig. 4. Contact mortality rate of insecticide-treated screen for the three stored-product insect pests. (A) Rhyzopertha
dominica; (B) Sitophilus oryzae; (C) Sitotroga cerealella. Statistical significance was analyzed using the
Mann-Whitney U-test, and the asterisk indicates significant differences (P < 0.05).
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ABSTRACT

Chemical control is widely applied to stored-product insect pests. To prevent insecticide
resistance in stored-product insect pests and reduce insecticide residue on crops, researchers
have developed insecticide-treated screens. This study evaluated the crossing rate, invasion
rate, mortality rate, and preventive effect of screen meshes of different sizes for Rhyzopertha
dominica, Sitophilus oryzae, and Sitotroga cerealella. Three screen mesh sizes, namely 16-,
24-, and 32-mesh, were used in a 24-hour experiment. The results indicated that the
32-mesh untreated screen exhibited optimal prevention for the three tested stored-product
insect pests, and the prevention rate was less than 15%. Similarly, the 32-mesh
insecticide-treated screen showed the optimal preventive effect for the three stored-product
insect pests, which was less than 1.9%. Statistically significant differences were observed
between the 16- and 24-mesh insecticide-treated screens and the 32-mesh insecticide-
treated screen for R. dominica and S. oryzae. The invasion rate was evaluated using R.
dominica and S. oryzae adults, and the 32-mesh screen showed the optimal preventive effect.
The invasion rates of the untreated and insecticide-treated 32-mesh screens were 5.8% and
0% for R. dominica, respectively, and were both zero for S. oryzae. S. cerealella larvae were
used to evaluate the invasion rate, and the invasion rates of all untreated and
insecticide-treated screens were 100% and more than 54.8% for S. cerealella, respectively.
The invasion rate of the 32-mesh screen was significantly increased in comparison to the 16-
and 24-mesh screens for both R. dominica and S. oryzae adults, but not the S. cerealella.
Moreover, the 24-hour contact mortality rates of insecticide-treated screens were more
effective than untreated screens for the three stored-product insect pests. In conclusion, the
32-mesh untreated screen shows the highest prevention rate, suggesting that it can be used
in organic paddy storage facilities. The 32-mesh insecticide-treated screen combines
prevention and contact mortality functions for three stored-product insect pests, suggesting
its application to long-term paddy storage facilities.

Key words: stored product pests, insect-proof screens, Rhyzopertha dominica, Sitophilus
oryzae, Sitotroga cerealella
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