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Abstract

Most stored-product insects excel at flight, are phototactic, and frequently hide in the dead spaces of storage facilities, rice-
milling areas or vacant warehouses, which provide the possibility to reinvade new stored products. In Taiwan, stored-product
insects in warehouses storing local rice and imported brown rice are usually controlled with the application of chemicals. The aim of
this work was to survey the variety and the population fluctuation of stored-product insects using light traps in various rice storage
facilities, rice-milling areas, and vacant warehouses. The survey results showed that in rice storage facilities, 10 species were found
by direct sampling in the bagged rice, and Rhyzopertha dominica and Sitophilus oryzae were found to be the dominant species. At
the same time, 12 species were captured by light traps. In the imported brown rice warehouses, 12 species were found by direct
sampling in the bagged rice, and there the dominant species were Cadra cautella, Ahasverus advena, and Cryptolestes pusillus. At
the same time, 15 species were captured by light traps. Except for Sitophilus oryzae, the light traps showed very high efficacy of
trapping other key insects. In rice-milling areas, 20 species were trapped by light traps. The numbers of trapped insects in the rice-
milling areas were higher than the numbers of insects trapped in the nearby imported brown rice warehouses. The numbers of
insects trapped in the open rice-milling areas were significantly higher than those trapped in the closed rice-milling areas. In a
vacant storehouse, the numbers of trapped insects decreased significantly and were correlated with the insect densities of nearby
storehouses with stored products. In conclusion, it should be noted that most of these key pests can fly and are attracted to light.
The trapping efficacy for R. dominica and Sitotroga cerealella was much higher than for S. oryzae and Lophocateres pusillus. These
results suggest that a light trap could be an effective device to lower the densities of insect pests in all types of rice storage facilities
and rice-milling areas. It is certainly worth to be applied to control stored-product insects in order to reduce the use of chemical
insecticides.
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Table 1. Numbers of pests sampled from bagged rough rice stored in Caotun and Nantou

Mean no. of insects/kg of rough rice ¥

Species

Caotun No. 5 Nantou No. 5
Rhyzopertha dominica 828a 151.0a
Sitophilus oryzae 824a 42.4b
Tribolium castaneum 6.8b 1.7 de
Lophocateres pusillus 13.6Db 15.0 cd
Latheticus oryzae 03b 02e
Cryptolestes pusillus 109b 16.8 ¢
Oryzaephilus surinamensis 16.6 b 7.6 cde
Sitotroga cerealella 26.5b 5.3 cde
Liposcelis divinatorius 11b 03e
Tyrophagus putrescentiae 05b 3.7de

Y Means within a column followed by the same letter are not significantly different at the 5% level by Fisher’s least significant

difference test.
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Table 2. Number of pests trapped by light traps in the rough rice stored in the warehouses of Caotun and Nantou

Mean no. of insects/trap/two weeks ¥

Species

Caotun No. 5 Nantou No. 5
Rhyzopertha dominica 13,807.0a 66,650.0 a
Sitophilus oryzae 53.0¢ 328.0Db
Tribolium castaneum 169.0¢ 65.0b
Latheticus oryzae 822.0 be 02b
Ahasverus advena 20c¢ 045b
Cryptolestes pusillus 880.0 be 56.0 b
Oryzaephilus surinamensis 02c 03b
Carpophilus dimidiatus 02c 0.1b
Araecerus fasciculatust 03¢ 01b
Cadra cautella 151.0¢ 638.0 b
Sitotroga cerealella 1,975.0b 5,993.0b
Corcyra cephalonica 76.0 ¢ 20b

Y Means within a column followed by the same letter are not significantly different at the 5% level by Fisher’s least

significant difference test.
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Table 3.  Number of pests sampled from imported brown rice stored in three rice storage facilities

Mean no. of insects/kg of imported brown rice ¥

Species - -
Shulin No. 1 Nantou No. 10 Sihu No. 1

Rhyzopertha dominica 04c 33b ldc
Sitophilus oryzae 37.7b 51b 28¢
Tribolium castaneum 09¢c 18b 03¢
Ahasverus advena 5.8hc - 429a
Cryptolestes pusillus 728a 0.7b 27.4b
Oryzaephilus surinamensis 45hc 10b 22¢
Lasioderma serricorne - 02¢
Tyrophagus putrescentiae - 12b -
Cadra cautella 16¢ 342a 118¢
Sitotroga cerealella 0.7¢ 5.6b 0lc

Y Means within a column followed by the same letter are not significantly different at the 5% level by Fisher’s least significant

difference test.
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Table 4. Number of pests trapped by light traps in three warehouses storing imported brown rice

Mean no. of insects/trap/two weeks ¥

Species - -
Shulin No. 1 Nantou No. 10 Sihu No. 1

Rhyzopertha dominica 22b 2,343.0a 261.0b
Sitophilus oryzae 1.0b 148.0b 25b
Tribolium castaneum 75b 56.1b 526b
Latheticus oryzae - -- 13.3Db
Ahasverus advena 215.0b 11b 10,508.0 a
Cryptolestes pusillus 20,984.0a 32.1b 1,622.0b
Carpophilus dimidiatu 11.8b 219b 114.0b
Araecerus fasciculatust 6.6 Db 459D 15b
Cadra cautella 766.0 b 525.0b 97.3b
Sitotroga cerealella 09b 477.0b 29.1b

Y Means within a column followed by the same letter are not significantly different at the 5% level by Fisher’s least significant

difference test.
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Table 5. Number of pests trapped by light traps in rice milling areas

Mean no. of insects/trap/two weeks ¥

Species
Wufeng Nantou Caotun

Rhyzopertha dominica 88¢ 2,609.0a 152.0 be
Sitophilus oryzae 0lc 14b 26¢
Tribolium castaneum 6.0c 21.0b 71.6 be
Latheticus oryzae 0.6¢ - 16.9¢
Ahasverus advena 58.8a - 05¢c
Cryptolestes pusillus 29.4b 235b 79¢
Carpophilus dimidiatu 08¢ 0.6b 26¢
Cadra cautella 17.3 bc 56b 213.0b
Sitotroga cerealella 56.9a 481.0b 739.0a
Corcyra cephalonica 7.8¢ 106 b 65.2 be

Y Means within a column followed by the same letter are not significantly different at the 5% level by Fisher’s least significant

difference test.
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Fig. 1. Population fluctuations of stored-product insects in three storehouses infesting rough or imported brown rice.
A: Sihu No.1 imported brown rice bin; B: Nantou No.10 imported brown rice bin; C: Nantou No.5 rough rice bin.
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Varieties and Population Fluctuations of Stored-product
Insects in Various Rice-storage Facilities Monitored with Light
Traps

Me-Chi Yao', Chi-Yang Lee’, En-Cheng Yang®, and Kuang-Hui Lu®*
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ABSTRACT

Most stored-product insects excel at flight, are phototactic, and frequently
hide in the dead spaces of storage facilities, rice-milling areas or vacant
warehouses, which provide the possibility to reinvade new stored products. In
Taiwan, stored-product insects in warehouses storing local rice and imported
brown rice are usually controlled with the application of chemicals. The aim of
this work was to survey the variety and the population fluctuation of
stored-product insects using light traps in various rice storage facilities,
rice-milling areas, and vacant warehouses. The survey results showed that in
rice storage facilities, 10 species were found by direct sampling in the bagged
rice, and Rhyzopertha dominica and Sitophilus oryzae were found to be the
dominant species. At the same time, 12 species were captured by light traps. In
the imported brown rice warehouses, 12 species were found by direct sampling
in the bagged rice, and there the dominant species were Cadra cautella,
Ahasverus advena, and Cryptolestes pusillus. At the same time, 15 species were
captured by light traps. Except for Sitophilus oryzae, the light traps showed
very high efficacy of trapping other key insects. In rice-milling areas, 20 species
were trapped by light traps. The numbers of trapped insects in the rice-milling
areas were higher than the numbers of insects trapped in the nearby imported
brown rice warehouses. The numbers of insects trapped in the open rice-milling
areas were significantly higher than those trapped in the closed rice-milling
areas. In a vacant storehouse, the numbers of trapped insects decreased
significantly and were correlated with the insect densities of nearby
storehouses with stored products. In conclusion, it should be noted that most of
these key pests can fly and are attracted to light. The trapping efficacy for R.
dominica and Sitotroga cerealella was much higher than for S. oryzae and
Lophocateres pusillus. These results suggest that a light trap could be an
effective device to lower the densities of insect pests in all types of rice storage
facilities and rice-milling areas. It is certainly worth to be applied to control
stored-product insects in order to reduce the use of chemical insecticides.

Key words: stored-product insects, rough rice, imported rice, light trap,
rice-milling area
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