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Table 1. Amount and storage conditions of rice imported to Taiwan from four countries during 2002-2006

Amount of imported rice (t)

USA* Australia Thailand ¥ Egypt
Years Stored bin * Brown rice Milled rice Brown rice Milled rice Brown rice Milled rice Brown rice Milled rice
2002 Low temp. warehouse 23379 0 11481 0 0 0 0 0
Room temp. warehouse 46594 0 12509 0 0 0 0 0
Total 69973 0 23990 0 0 0 0 0
2003 Low temp. warechouse 21699 0 0 0 2000 0 0 0
Room temp. warehouse 48363 0 7999 0 4000 0 10005 0
Total 70062 0 7999 0 6000 0 10005 0
2004 Low temp. warehouse 3297 1790 0 0 1700 6063 0 0
Room temp. warehouse 72471 0 10000 0 850 147 0 0
Total 75768 1790 10000 0 2550 6210 0 0
2005 Low temp. warehouse 24106 1508 2399 0 3000 3008 0 0
Room temp. warehouse 49207 0 0 0 4218 0 0 0
Total 73313 1508 2399 0 7218 3008 0 0
2006 Low temp. warehouse 0 3975 0 0 0 8899 0 1971
Room temp. warehouse 40000 0 0 0 0 1000 0 0
Total 40000 3975 0 0 0 9899 0 1971

“Rice variety imported from USA, Australia, and Egypt: japonica rice.
YRice variety imported from Thailand: indica rice.
*Low temperature: 15-18°C; Room temperature: 18-34C.

3R 2.2003-2006 :E[ 1°F 1V ﬁ@%ﬁafﬁpfﬁﬂé?ﬁfﬁ ES
Table 2. Survey of insect pests in rice imported during 2003-2006

No. of No. of pest Pest occurrence No. of
Years inspections occurrence (%) pest species Species names
2003 24 2 8.3 3 Cryptolestes pusillus

Oryzaephilus surinamensis
Cadra cautella

2004 30 5 16.7 3 Sitophilus oryzae
Rhyzopertha dominica
Tribolium castaneum

2005 24 4 16.7 3 Sitophilus oryzae
Rhyzopertha dominica
Oryzaephilus surinamensis

2006 39 3 7.7 3 Sitophilus oryzae
Tribolium castaneum
Ahasverus advena
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Table 3. Survey of pests in brown rice imported from USA during 2003-2006 after storing at room temperature

warehouses for 26, 39 and 52 weeks

No. of insects/kg rice

2003 2004
Species of pests 13 26 39 13 26 39
Sitophilus oryzae 02b* 3.8b 8.1b 2.2 ab 8.3 abc 20.9 ab
Rhyzopertha dominica 09b 09b 23b 0.5b 1.1 be 33¢c
Tribolium castaneum 4.7 a 3.6b 70b 0.3b 1.8 bc 8.7 be
Ahasverus advena 0.6b 29b 11.2b 04b 2.6 bc 9.9 abc
Cryptolestes pusillus 02b 0.5b 3.1b 1.0 ab 1.8 bc 12.0 abe
Oryzaephilus surinamensis 0b 15.7b 21.1b 0.1b 1.9 bc 27¢
Cadra cautella 0b 17.0b 12.5b 1.1 ab 9.9 ab 13.3 abe
Sitotroga cerealella 0b 0b 0b 0b 02c¢c ldc
Corcyra cephalonica 0b 0.1b 0b 0b 0.1c Oc
Liposcelis divinatorius 3.1ab 0.8b 0.6b 29a 13.6 a 254 a
Tyrophagus putrescentiae 0b 335.0a 434.0a 0b 12.1a 20.0 ab

No. of insects/kg rice

2005 2006
Species of pests 13 26 39 13 26 39
Sitophilus oryzae 0.6a 3.3 abc 303a 0.4 abc 3.7 ab 11.8 ab
Rhyzopertha dominica 1.7a 1.9 abc 4.4 bed 0.6 abc 3.0ab 4.6 abc
Tribolium castaneum 0.7a 6.0 ab 2.6 cd 0.3 be 1.8 ab 2.6 be
Ahasverus advena Oa 6.7a 14.8 be 0.4 abc 7.1a 14.7a
Cryptolestes pusillus 0.6a 6.7a 18.3 ab 0.1 be 4.6 ab 9.9 abc
Oryzaephilus surinamensis 0.6a 1.3 be 3.7 bed 0.3 abc 2.4 ab 4.9 abe
Cadra cautella 1.0a 1.8 abc 2.8cd 12a 6.4a 11.9 ab
Sitotroga cerealella Oa Oc 0.3 cd 0.1 be 5.3 ab 6.5 abc
Corcyra cephalonica Oa Oc 0d Oc 0b Oc
Liposcelis divinatorius Oa 3.3 abc 8.6 bed 1.0 ab 2.5ab 6.5 abc
Tyrophagus putrescentiae 05a 5.0 abe 10.0 bed Oc 0b 2.5bc

“ 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. Survey of pests in brown rice imported from USA during 2003-2006 after storing at low temperature

for 26, 39 and 52 weeks

No. of insects/kg rice

2003 2004
Species of pests 26 39 52 26 39 52
Sitophilus oryzae 0 6.3 22.0 0 6.0 237.0
Tyrophagus putrescentiae 27.5 36.7 83.3 0 0 0

No. of insects/kg rice

2005 2006
Species of pests 26 39 52 26 39 52
Sitophilus oryzae 1.2 11.2 15.0 0 0 z
Rhyzopertha dominica 0.3 0 0 0 0
Tribolium castaneum 0.3 0 0 0 0
Cryptolestes pusillus 0.6 0 1.3 0 0
Oryzaephilus surinamensis 0.1 0 0 0 0
Liposcelis divinatorius 0 0.8 0 0 0
Tyrophagus putrescentiae 0 0 0 0 0
Cartodere constricta 0 0 0.8 0 0

“ Data not available; the imported brown rice was sold out before survey.
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Fig 1. Population fluctuations of insect pests in the same batch of brown rice imported from the USA in 2004 and

stored in three warehouses. (®: Total number of insects/kg rice; o: Number of Sitophilus oryzae/kg rice; The arrow in
each figure indicates the time of fumigation).
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Table 5. Effect of fumigation on control of rice weevil in rice imported and storage weeks at the time of

fumigated control during 2004-2006

Years No. of storage bins fumigated Mean insect mortality (%) Mean storage weeks before fumigation (range)
2004 9 68 (35-86)
2005 16 46 (30-82)
2006 19 52 (30-69)
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Survey and Monitoring of Insect and Mite Pests

. .1
in Imported Rice
Me-Chi Yao?, Chi-Yang Lee?, and Kuang-Hui Lu**

Abstract

Yao, M. C,, C. Y. Lee, and K. H. Lu. 2009. Survey and monitoring of insect and mite pests in imported rice. J. Taiwan Agric. Res.
58:17-30.

After joining the World Trade Organization (WTO) in 2002, there is a significant increase in import of rice in
Taiwan. As a result, monitoring foreign species of rice pests have become important strategies for management of
imported rice. A survey program was conducted during 2003-2006 to inspect every shipment of rice to Taiwan for
pests and monitor some warehouses for outbreaks of pests of rice in storage. Live insects and/or mites were found
in 12% of the 117 samples of rice but none of them were listed as quarantine pests in Taiwan. Sitophilus oryzae (L.)
was the predominant species among these pests. For rice samples stored in warehouse, 11 species of insects and one
species of mite were found. For brown rice stored at room temperature (18-34°C) for 13 weeks, the number of
insects was below 10 insects per kilogram of rice but it increased to 35 insects per kilogram of rice after stored for 26
weeks. The major pests in the rice samples were Sitophilus oryzae (L), Tribolium castaneum (Herbst), Ahasverus
advena (Waltl), Cryptolestes pusillus (Schoherr), Cadra cautella (Walker), Liposcelis divinatorius (Miiller), and
Tyrophagus putrescentiae (Schrank). Pests in low temperature warehouses (15-18°C) did not occurred until 26
weeks of storage, and the major pests were Sitophilus oryzae (L), and Tyrophagus putrescentiae (Schrank). For rice
samples stored at low temperature, insect pest appeared after storage for 26 weeks with Sitophilus oryzae and
Tyrophagus putrescentiae as predominant species. However, a breakdown of cooling systems often resulted in
severe outbreaks of pests for rice stored at low temperature warechouses and the level of pest infestation was even
higher than the rice samples stored at room temperature. Aluminum phosphide was an effective fumigant for
control of pests of rice stored at low or room temperature. A monthly survey program initiated in 2005 was used to
monitor insect pests on imported rice stored at low temperature and room temperature warchouses. This program
provided crucial information on infestation and control of pests in rice stored in warehouses of normal or low
temperature. This monitoring program would be an effective plant quarantine strategy preventing importation of
pests in imported rice.

Key words: Imported rice, Quarantine pests, Sitophilus oryzae, Cadra cautella, Tyrophagus putrescentiae.
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