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Table 1. Number and appearance ratio of stored- produc insects detected in small packages of

rice after storage for 3 months

_ K I 11 Mean
e ) ARCO? (000 AROY [0S ARGY (200 ARG
In brown rice

Room temperature storeroom

Sitophilus oryzae 291.0 1000 30.6 100.0 850 100.0 136 100.0

Rhyzopertha dominica 8.3  33.3 2.7 100.0 0.0 0.0 36 444

Sitotroga cerealella 0.0 0.0 153 66.7 157 1000 103 556

Air-conditioned supermarket

Sitophilus oryzae 120 100.0 217 1000 163 1000 16.7 100.0

Rhyzopertha dominica 0.0 0.0 20 66.7 0.7 333 09 333

Sitotroga cerealella 0.0 0.0 55 66.7 0.0 0.0 18 222

Lophocateres pusillus 0.0 0.0 0.3 333 0.0 0.0 01 111
In milled rice

Room temperature storeroom

Sitophilus oryzae 05 66.7 2.3 100.0 1.7 100.0 15 889

Rhyzopertha dominica 1.3  33.3 0.0 0.0 0.0 0.0 04 111

Sitotroga cerealella 0.0 0.0 0.0 0.0 0.2 333 01 111

Air-conditioned supermarket
Sitophilus oryzae 05 333 3.7 66.7 17 333 20 444
Tribolium castaneum 0.3 333 0.0 0.0 0.0 0.0 01 111

Y Test period I: July-Oct./2000; 11: Oct./2000-Jan./2001; I11: Feb.-May/2001.

2 Both live and dead individuals were counted.

¥ AR% (Appearance ratio):(number of insect-appearance sample/number of total sample ) *100.
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Table 2. Fluctuations of live Stophilus oryzae in small packages of brown rice during storage

No. of Sitophilus oryzae / Kg

Treatment B | m v Ratio?
ean
no Sitophilus oryzae released
after 1-month storage
air-conditioned supermarket 0 a 13.3a — 4 6.7
room temperature storeroom 0.5a 10.3a — 54 08
after 2-month storage
air-conditioned supermarket 0.5a 7.7a — 4.1
room temperature storeroom 238 a 14.7a — 126 30.8
after 3-month storage
air-conditioned supermarket 12 a 19.7a 16 a 15.9
room temperature storeroom 283 b 11.3a 84 a 126 7.9
two pairs of Sitophilus oryzae released
after 1-month storage
air-conditioned supermarket 5 a 16 a — 10.5
room temperature storeroom 83 a 32 a — 58 55
after 2-month storage
air-conditioned supermarket 35 a 27 a — 31
room temperature storeroom 558 b 189 a — 374 12.0
after 3-month storage
air-conditioned supermarket 72 a 34 a 194 a 100
room temperature storeroom 2012 b 1195 b 366 b 1191 119

Y Test period I: July-Oct./2000; I1: Oct./2000-Jan./2001; I11: Feb.-May/2001.

2 Ratio: number of Sitophilus oryzae in room temperature storerooms/number of Sitophilus
oryzae in air-conditioned supermarkets.

¥ Means for pairs of treatment and storage period with different letters significantly differ by
Duncan’s multiple range test (p = 0.05).

“ No test data.
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Table 3. Fluctuations oF live Stophilus ot

5743% 5738 2001

Bl [

e in small packages of milled rice during storage

No. of Sitophilus oryzae/ Kg

Treatment 5 T - v Ratio?
ean
no Sitophilus oryzae released
after 1-month storage
air-conditioned supermarket 0 0 — 3 0.0
room temperature storeroom 0 0 — 0.0 —
after 2-month storage
air-conditioned supermarket 0o a¥ 0.3a — 0.15
room temperature storeroom 05a 13 a — 090 6.0
after 3-month storage
air-conditioned supermarket 05a 30a 13a 1.6
room temperature storeroom 05a 20 a 17 a 14 0.9
two pairs of Sitophilus oryzae released
after 1-month storage
air-conditioned supermarket 30a 30a — 3.0
room temperature storeroom 75 a 6.0 a — 6.8 2.3
after 2-month storage
air-conditioned supermarket 225 a 9.7 a — 16.1
room temperature storeroom 43.0 a 16.0 a — 30 18
after 3-month storage
air-conditioned supermarket 25.0 a 15.7 a 24 a 21.6
room temperature storeroom  303.0b 213 a 106 b 143 6.7

Y Test period I: July-Oct./2000; 11: Oct./2000-Jan./2001; 111: Feb.-May/2001.
2 Ratio : number of Sitophilus oryzae in room temperature storerooms/number of Sitophilus

oryzae in air-conditioned supermarkets.
¥ No test data.

) Means for pairs of treatment and storage period with different letters significantly differ by

Duncan’s multiple range test (p= 0.05).
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Table 4. Effect of diatomite application on live Stophilus oryzae occurring in small packages of
brown rice after storage for 3 months

No. of Sitophilus oryzae / Kg

Treatment D " m M
ean
no Sitophilus oryzae released
room temperature storeroom
brown rice: diatomite (w:w, 200:1) 0 & 270 a 30 a 100
brown rice: diatomite (w:w, 400:1) 1 a 269 a — 135
brown rice alone (CK) 283 b 1 b 84 a 126

air-conditioned supermarket
brown rice: diatomite (w:w, 200:1) 0 a 19 a 4 a 8

brown rice: diatomite (w:w, 400:1) 0.5a 46 a — 23
brown rice alone (CK) 12 b 20 a 16.3 a 16
two pairs of Sitophilus oryzae released
room temperature storeroom
brown rice: diatomite (w:w, 200:1) 2864 a 340 a 35 a 1080
brown rice: diatomite (w:w, 400:1) 1512 a 346 a — 929
brown rice alone (CK) 2012 a 1195 b 366 b 1191
Air-conditioned supermarket
brown rice: diatomite (w:w, 200:1) 423 a 03 a 3.7 a 142
brown rice: diatomite (w:w, 400:1) 399 a 16.3 ab — 208
brown rice alone (CK) 72 a 34 b 194 b 100

Y Test period I: July-Oct./2000; I1: Oct./2000-Jan./2001; I11: Feb.-May/2001.
2 Means for pairs of treatment and storage period with different letters significantly differ by
Duncan’s multiple range test (p= 0.05).
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Table 5. Effect of diatomite application on
milled rice after storage for 3 months

ve Sitophilus oryzae occurring in small packages of

Treatment

No. of Stophilus oryzae / Kg

) I 11 Mean
no Sitophilus oryzae released
room temperature storeroom
milled rice: diatomite (w:w, 200:1) 25 0 a 07 a 1.1
milled rice: diatomite (w:w, 400:1) 25a 0.7a — 1.6
milled rice alone (CK) 05a 2 a 17 a 14
air-conditioned supermarket
milled rice: diatomite (w:w, 200:1) 0 a 0.3a 0.7 a 0.3
milled rice: diatomite (w:w, 400:1) 0 a 0.7a — 04
milled rice alone (CK) 05a 3 b 13 a 16
two pairs of Sitophilus oryzae released
room temperature storeroom
milled rice: diatomite (w:w, 200:1) 117 a 0 a 7.3 a 414
milled rice: diatomite (w:w, 400:1) 78 a 1 a — 395
milled rice alone (CK) 303 a 21.3b 106 b 1434
air-conditioned supermarket
milled rice: diatomite (w:w, 200:1) 0 a 13a 47 a 2.0
milled rice: diatomite (w:w, 400:1) 6 a 6.7a — 6.4
milled rice alone (CK) 25 b 157b 24 a 21.6

Y Test period I: July-Oct./2000; I1: Oct./2000-Jan./2001; 111: Feb.-May/2001.
2 Means for pairs of treatment and storage period with different letters significantly differ by

Duncan’s multiple range test (p= 0.05).
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Table 6. Fluctuations of stored product méects detected in rough rice stored for various periods
after sampling

. Sampling after 1 month  after 2 months  after 3 months
Species OO PR N0 PRy N prs) MO O R
Sitophilus oryzae 6.0 48.0 36.1 49.2 414 389 190.0 68.1
Rhyzopertha dominica 5.7 45.6 12.0 164 27.7 26.0 515 18.5
Sitotroga cerealella 0.5 4.0 24.7 337 36.7 345 36.8 13.2
Lophocateres pusillus 0.3 2.4 0.5 0.7 0.7 0.7 0.7 0.3

Y Both live and dead individuals were counted.
2 PR%, (population ratio):  (number of insects of one species/total number of insects) * 100.
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ABSTRACT

Yao,M.C.*,and Lo, K. C. 2001. Evaluation of control methodsfor insect pests
of rice in small packages. Plant Prot. Bull.43: 173-187 (Department of Applied
Zoology, Taiwan Agricultural Research Institute, Taichung, Taiwan, ROC)

In order to solve problems caused by stored-product insects affecting
commercial rice in small packages, rice in storehouses at mill factories was sampled
and was subjected to a series of tests in this experiment. It was found that Sitophilus
oryzae was the dominant pest among stored-product insects during rough rice storage
in these mill factories. S. oryzae population densities in this study were much higher
than any that had been previously reported from Farmer’s Association bins in earlier
studies. These large populations might be the major source of S. oryzae found in
small packages of commercial rice. Among packages on store shelves, an average of
126 live S. oryzae could be found in a 1-kg package of rice after storage for 3 months
at room temperature (RT). However, in air-conditioned environments, about 3 °C
lower than RT, only 15.9 S. oryzae could be found, an almost 8-fold decrease. With
the addition of diatomite (w : w, 1 : 200) in small packages of brown rice in

air-conditioned supermarkets, S. oryzae could be suppressed to only 8 bugs/kg of rice.

In the case of milled rice under the same conditions (combining air-conditioning with
the application of diatomite), the number of S. oryzae could be reduced from 143 to 2
bugs/kg of rice. These results show that lower temperatures can dramatically reduce
the number of S, oryzae occurring in rice and delay the development of these pests
when the rice is treated with diatomite. The combined use of air-conditioning and
diatomite supplementation may be an effective integrated pest management strategy
to solve the severe pest problems in small packages of commercial rice in the future.

(Key word: Sitophilus oryzae (L.), diatomite, temperature, rough rice, brown rice,
milled rice)
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