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ABSTRACT

Hsieh, F. K, S. L. Hsu and C. C. Hung (1985) Evaluation of Various Control
Measures for Controlling Storage Insects in the Model Grain Bin
Plant Prot. Bull. (Taiwan, R. O. C.) 27:359~370 (Taiwan Agrl. Chem.
and Tox. Res. Inst. Wufeng, Taichung, Taiwan, R. O. C.)

When the empty simulate grain bin was sprayed with the recommended
concentration for prevention of the insect infestation, bendiocarb and decamethrin
were found to be more effective among treated insecticides against the lesser
grain borer, Rhyzopertha dominica (the control rates were 64 and 54%,
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respectively), and the maize weevil, Sifophilus zeamais (80 and 64.2%, respe-
ctively). In order to obtain a complete control, however, the concentration
used must be enhanced to double. When grains were treated by mixing with
each of 6 selected insecticides, decamethrin showed the best control. At as low as
0.75 ppm, having mixed with grains for 1 year, decamethrin demonstrated 100,
95, & 852 control, respectively, of Angoumois grainmoth, Sitotroga cerealella,

R. dominica, and S. zeamais. And it showed a complete control for the above
3 insect species after grains were mixed with 6 ppm decamethrin for 1 year.

The efficacy of permethrin for controlling the R. dominica and S. cerealella
was also good, as it showed 80-90% control, when mixed 2 ppm with grains
for 1 year. However, it showed only 50% control for S. zeamais when 10 ppm
permethrin were mixed with grains for 1 year. In general, the admixture
method was the most effective treatment against S. cerealella and with S.

zeamais the intermediate, and R. dominica, the least effective. The synthetic
pyrethroids, on the other hand, were more effective against R. dominica than
S. zeamais. When sacks were treated by dipping into each of 10 selected
insecticides solution prior to storage of grains, decamethrin was found to be
very effective against 7 common species of stored grain insects. Results also
indicated that the fiber quality of the sacks might influence the level of ins?ct

infestation,
control.
(Key word: storage insect)
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Table 1. Rates of control of stored grain insects exposed to
insecticidetreated model grain bin at 24 hours?
» Conc. Zcontrol®
Insecticide . . . .
g/1000m? Sitophilus zeamais Rhyzopertha dominica

Pyrethroids
decamethrin EC ) 28 ml 64.2+14,60¢¢ 54.0+19.70¢
decamethrin WP 10 48.02-21.60¢ 40,7427 . 23bedsr
fenvalerate 8 5.5+2.14% 32.0£17,09beder
permethrin 10 15.1x5.112P 45.3:+14 471

_ Carbamates

bendiocarb 90 80.8+9.07¢4 64.0-+-16.37¢
phoxim 8 48.9+5.18¢ 4.02-2.002®

Organophosphates
chlorpyrifos 8 48.1+16.22¢ 13.7416.502 ede
diazinon 12 41.1+13.00P¢ 0.721.15
etrimfos 10 39.1--13.39b¢ 4.7-4-4,628bcd
fenitrothion 10 58.9:+3.61¢4 4.0:44.008b¢
malathion 10 3.3+1.00% 1.3+1.15®
pirimiphos methyl 5 66.5+3.04¢4 10.05.292beds

1) The walls of the bin were sprayed with insecticides before insects and grains
moving into.

2) Average of 3 replicates. Means in the same column followed by the different
letters are significantly different (p=0.05, Duncan’s multiple range test).
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Fig 1. The rates of control of Rhyzopertha dominica after admixture
treatment in 12-month storage. MAT: month after treatment.
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Fig 2. The rates of control of Sitophilus zeamais after admixture

treatment in 12-month storage. MAT: month after treatment.
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Table 2. The effect of different types of sack on insects
infestation in stored rice
No. of insects infested?

Type of sack S

R.d. S.p. T.c L.f. L.o. L.p. S.c
Coarse fiber 1272 15 138 199 a7 17 1491
Fine fiber 628 6 45 85 10 17 4434
Plastic 166 6 15 78 2 1 312

1) Total number insects of 10 replicates.
R.d.: Rhyzopertha dominica

S.p.: Sitophilus spp.

T.c.: Tribolium castaneum

L.f.: Laemophloeus ferrugineus

L.o.: Latheticus oryzae

L.p.: Lophocateres pusiilus

S.c.: Sitotroga cerealella

FZ o~ DIIERIR R AT S A A -1 A lﬁ%ﬂhﬁﬁ’#f%ﬁ@%ﬁtﬁﬁ&ﬁ%%@%

Table 3. Total insects infested in stored rice and the rates of control ten months
after sack treatment
Conc. No. insects infestedh®

Insecticide . _ - : -
mg ai/m* R g Sp. T Lo. Cf  Lp Sc Total
check 228 3 65 32 176 38 1277 1819
chlorpyrifos 375 327 2 46(29.3) 0 2(98.9) 0 9(99.3) 386
8265 132(42.1) 0 0C100) 0 0(100) 1 0(100) 133
etrimfos 500 483 0 17(73.8) 3 20(88.6) 1 6(99.5) 514
11500  37(83.8) 0 0(100) 1 1(99.4) 0 5(99.6) 44
fenitrothion 750 382 1 33(49.2) 16  52(70.5) 1 1088(21.1) 1493
12500 223 0 6(90.8) 0 3(98.3) 0 5(99.6) 237
malathion 1250  150(34.0) 0 27(58.5) 2 11(93.8) 0 2353 2543
6390  130(42.0) 0 6(90.8) 0 2(98.9) 0  685(46.4) 823
phoxim 125 230 0 28(56.9) 4 110(37.5) 5 841(34.1) 1218
2875  219(3.9) 0 6(90.8) 0 3(98.3) 1 17(98.7) 246
pirimiphos 250 261 0 1(98.5) 1 4097.7) 0 7(99.5) 274
methyl 770  167(26.8) 0 0100) 0 0(100) 1 1(99.9) 169
bendiocarb 200 200(12.0) 11 53(18.5) 23 105(40.3) 0  710(44.4) 1102
2400 119(47.8) 0 15(76.9) 6  24(86.4) 1 18(98.6) 183
decamethrin 28 6(97.0) 2 4(93.8) 1 0(100) 0 10(99.2) 23
94 6(97.0) 0 1(98.5) 1 1(99.4) 0 3(99.8) 12
permethrin 200 78(65.0) 2 24(63.1) 11 10(94.3) 2 881(31.0) 1008
7280 0(100) 1 4(93.8) 1 1(99.4) 0 9(99.3) 16
fenvalerate 500 48(78.9) 1 11(83.1) 0 34(80.7) 3 122(90.4) 219
11500 1(99.6) 1 0(100) 0 2(98.9) 0 6(99.5) 10

1) Total insects infested during ten months.

R.d. Rhyzopertha dominica, S.p.: Sitophilus spp., T.c.: Tribolium castanewm
L.o.: Latheticus oryzae, C.p.: Cryptolestes ferrugineus, L.p.: Lophocateres pusillus,

S.c.: Sitotroga cerealella.
2) Data in parentheses mean the rates of control.
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