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Abstract

Control effects of deltamethrin and phoxim on insect pests in stored rice were evaluated in concrete bins at Tunglo, central
Taiwan. Deltamethrin applied at two concentrations (0.73 or 1.1 ppm) were found valid for control of Rhyzopertha dominica
(Fabricius) and Sitotroga cerealella (Olivier), repectively. The number of adults of these two insects decreased by > 96%. The control
effect could last for 5 months for these two specied of insects when phoxim was mixed rough rice at 10 ppm. Populations of these
two insects increased rapidly thereafter. R. dominica and S. cerealella were the two dominant species of insects in grains with no
insecticides. Totally two species of predatory insects and ten species of pest insects were found during the experimental period.
Those two predators were found in deltamethrin-treated grains; however, no predator was found in phoxim-treated grains.

Therefore it s recommended that deltamethrin be mixed with rough rice in bagged storage to control R. dominica and S.
cerealella.
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Fig. 1. Temperature gradient in the concrete bin during the 12-month storage period.
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Table 1. Number of living pests stored for various periods in insecticide-treated rice grains

Mean no. of living adults/kg rough rice

Treatment and species

Omo 0.5mo 1mo 2mo 3mo 4mo 5mo 6mo 7mo 8mo 9mo 10 mo 11 mo 12 mo

Control
Rhyzopertha dominica 4.7 9.6 9.7 29 119 97 102 139 285 76 66.8 66.0 53.6 36.8
Sitophilus spp. 03 25 99 0 209 37.8 258 129 179 138 152 9.9 43 47
Lophocateres pusillus 0 69 03 0 123 181 1.1 29 45 321 17.1 46.9 61.7 49.4
Cryptolestes pusillus 4.1 0 63 0 102 134 24 133 11.8 238 89 141 26 8.1
Sitotroga cerealella 0 1.1 0 0 0 55 24 22 35 59 27 22 86 3.8
Phoxim 10 ppm
Rhyzopertha dominica 14.3 1 1.6 0.9 0 1 1.2 3.4 251 93 306 193 129 785
Sitophilus spp. 0.3 0 0 0 0 0 0 0 03 0 04 0 0
Lophocateres pusillus 0 0 0 0 0 0 0 0.4 0 0 0 0 0 1.3
Cryptolestes pusillus 2.5 0 0 0 0 0 0 0 1.4 0 0 0 0
Sitotroga cerealella 0 0 0 0 0 0 0 25 196 57 102 146 8.6 2.6
Deltamethrin 1.1 ppm
Rhyzopertha dominica 104 0 06 0 0 0.7 0 0 0.4 0 1.1 0 0 0
Sitophilus spp. 15 06 15 0 0.3 0 1.2 0 1.1 27 63 159 59 4.4
Lophocateres pusillus 7.2 02 15 0.6 1 .1 12 17 17 25 19 84 5 1.8
Cryptolestes pusillus 4.4 0 0 0 0 0 0.4 0 0 0 0 0 0 0
Sitotroga cerealella 0 02 03 0 0 0 0.4 0 0 0 0 0.4 0.9 0
Deltamethrin 0.73 ppm
Rhyzopertha dominica 18.3 0 03 0 0 0 0 04 06 07 0 0 0 0
Sitophilus spp. 0 0 0 0 03 0 0 08 69 99 15 44 25 3
Lophocateres pusillus 0 0 0 0 0 0.4 0 0 0.3 0 0 0 2.1
Cryptolestes pusillus 9.8 0 0 0 0 0 0 0 0 0 0 0 0 0
Sitotroga cerealella 0 0 0 0 0 0.4 0 0 0 0 0 0 0 1.7
14.3
1.1
159 8.4
306 0.73 ppm
18.3
1.1 ppm
0.7
104 15
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Fig. 2. Control effect of phoxim and deltamethrin on Rhyzopertha dominica in rice grain stored for various periods.
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Fig. 3. Control effect of phoxim and deltamethrin on Sitotroga cerealella in rice grain stored for various periods.
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Fig. 4. Control effect of phoxim and deltamethrin for Sitophilus spp. in rice grain stored for various periods.
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Table 2. Number of all adults of Rhyzopertha dominica and Sitotroga cerealella after admixture treatment for various
periods

Mean no. of all adults/kg rough rice
Omo 05mo 1mo 2mo 3mo 4mo 5mo 6mo 7mo 8mo 9mo 10 mo 11 mo 12 mo

Species and treatment

Rhyzopertha dominica
Control 32 65 59 42 165 42 50 174 162 302 199 447 486 624
phoxim 10 ppm 75 60 120 76 92 52 75 94 126 212 545 564 405 581
deltamethrin 1.1 ppm 123 28 34 40 101 82 34 8 95 100 73 76 28 45
deltamethrin 0.73 ppm 58 62 43 38 46 39 28 63 55 46 60 59 36 54

Sitotroga cerealella
Control 1259 11 52 0 57 105 216 596 1671 439 854 618 266
phoxim 10 ppm 14 46 31 14 1.1 11 24 14 38 26 150 350 354 301
deltamethrin 1.1 ppm 0 06 8 26 12 10 26 28 1.7 83 06 39 68 28
deltamethrin 0.73 ppm 03 34 4 10 93 21 0 38 0 14 04 22 6.6 197
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Table 3. Number of living predators, Xylocoris flavipes and Chelifer nodosus, stored for various periods in insecticide-

treated rice grains

Mean no. of living adults/kg rough rice

Treatment and species

Omo 0.5mo I1mo 2mo 3mo 4mo

5mo 6mo 7mo 8mo 9mo 10 mo 11 mo 12 mo

Control

Xylocoris flavipes 5.4 1.6 4 55 54 206 0 187 27 182 247 24 114 121

Chelifer nodosus 0 0 0 0 111 17 06 0 0 0 0 0 134 10.7
Phoxim 10 ppm

Xylocoris flavipes 7.1 0 0 0 0 0 0 0 0 0 0 0 0 0

Chelifer nodosus 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Deltamethrin 1.1 ppm

Xylocoris flavipes 1.9 0 0 0 0 0 0 0 0 0 0.3 18 148 6.8

Chelifer nodosus 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Deltamethrin 0.73 ppm

Xylocoris flavipes 7 0 0.3 0 03 0 0 0 0 0 0 06 05 5.9

Chelifer nodosus 0 0 0 0 0 0 0 0 0 0 0 0 2.6 0

al. (1990) 8 Yao and Lo (1992)
13
1671
6.2 Hsieh et al. (1985)
1277 5.6
Hung et al. (1990) 8
7
Peng (1984)
10 11 Yao and Lo
Hsieh et al. (1985) 7 Hung et (1998)
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Evaluation of Deltamethrin and Phoxim Dust Mixed with
Bagged Rough Rice for Control of Storage Insects

Me-Chi Yao* and Kang-Chen Lo Department of Applied Zoology, Taiwan Agricultural Research Institute, 189 Chungcheng Road,
Waufeng, Taichung 413, Taiwan, R.0.C.

ABSTRACT

Control effects of deltamethrin and phoxim on insect pests in stored rice
were evaluated in concrete bins at Tunglo, central Taiwan. Deltamethrin
applied at two concentrations (0.73 or 1.1 ppm) were found valid for control of
Rhyzopertha dominica (Fabricius) and Sitotroga cerealella (Olivier), repectively.
The number of adults of these two insects decreased by > 96%. The control effect
could last for 5 months for these two specied of insects when phoxim was mixed
rough rice at 10 ppm. Populations of these two insects increased rapidly
thereafter. R. dominica and S. cerealellac were the two dominant species of
insects in grains with no insecticides. Totally two species of predatory insects
and ten species of pest insects were found during the experimental period.
Those two predators were found in deltamethrin-treated grains; however, no
predator was found in phoxim-treated grains. Therefore it’s recommended that
deltamethrin be mixed with rough rice in bagged storage to control R. dominica
and S. cerealella.

Key words: stored-product insects, deltamethrin, phoxim, Rhyzopertha
dominica, Sitotroga cerealella.
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