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Abstract

Between 2003 and 2012, each year approximately nine million tons of bulk grain were imported into Taiwan to meet the
demand. Quarantining this grain is extremely important in order to prevent an invasion of the insects that come with the grain. A
survey of pests in imported bulk grain was conducted in Taichung Harbor starting in 2003, and in Kaohsiung harbor since 2007. The
results indicated that live insects were found in 22.6% of the 1,086 samples of bulk grain, but none of them were quarantine pests.
Twenty-two insect species were identified, of which Sitophilus oryzae was the most dominant one. Imported bulk grain consisted of
five main crops. The insect containing rate for corn samples was the highest at 33.2%. These crops came from twenty-one different
countries, with those from India having the highest insect containing rate at 56.8%. Because Trogoderma granarium is native to
India, the invasion probability of this quarantine pest is increased through grain imports. It is therefore recommended that
surveillance and preventive measures for this pest are increased so as to prevent its invasion through imported grains.
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Table 1. Survey of insect pests in bulk grains imported during 2003-2012
. No. of " Rate of pest occurrence (%)
ears 0- 01 tmispections Same month After 1 month Total
2003 6 16.7 0.0 16.7
2004 97 10.3 10.3 20.6
2005 98 24.5 6.1 30.6
2006 72 13.9 6.9 20.8
2007 93 9.7 6.5 16.1
2008 254 11.0 5.1 16.1
2009 139 18.7 15.8 34.5
2010 87 9.2 4.6 13.8
2011 94 30.9 11.7 42.6
2012 144 6.9 7.6 14.6
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Table 2. Species list and frequency of insect pests in imported bulk grains surveyed

Order Species frequency surveyed”
Coleoptera Ahasverus advena (Waltl) ok
Alphitobius diaperinus (Panzer) *
Callosobruchus maculatus (Fabricius) *
Carpophilus dimidiatus Fabricius *
Cryptolestes pusillus (Stephens) ok
Gnathocerus cornutus (Fabricius) *
Latheticus oryzae (Waterhouse) *
Lasioderma serricorne (Fabricius) *
Oryzaephilus surinamensis (L.) ok
Palorus ratzeburgi (Wissmann) *
Palembus dermestoides (Fairmaire) *
Rhyzopertha dominica (Fabricius) ok
Sitophilus oryzae (L.) ok
Sitophilus zeamais Motschulsky ok
Thaneroclerus buquet (Lefebvre) *
Tribolium castaneum (Herbst) ok
Typhaea stercorea L. *
Lepidoptera Cadra cautella (Walker) ok
Corcyra cephalonica (Stainton) *
Plodia interpunctella (Hiibner) *
Sitotroga cerealella (Olivier) *
Corrodentia Liposcelis divinatorius Miiller *
Uk, No., of sample occurrence over 30;
**: 30 > No. of sample occurrence >10;
*:10 > No. of sample occurrence
K= EOKRRHME 2004 F£F 2012 FHERERBBFHE
Table 3. Rate of pest occurrence of five major pests in bulk grains imported during 2004-2012
Years Rate of pest occurrence (%)
S. oryzae S. zeamais C. pusillus T. castaneum C. cautella
2004 4.1 8.2 3.1 5.2 0.0
2005 5.0 149 6.9 1.0 1.0
2006 7.2 10.1 0.0 0.0 0.0
2007 10.8 2.2 5.4 0.0 0.0
2008 9.1 5.1 5.5 2.8 1.6
2009 11.5 9.4 194 2.9 2.2
2010 2.3 6.9 10.3 0.0 1.1
2011 28.7 7.4 13.8 5.3 6.4
2012 6.9 1.4 3.5 1.4 4.2
Mean 9.5a" 73a 7.6a 2.1b 18D

U'Means within a row 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. Rate of pest occurrence of five major crops in bulk grains imported during 2004-2012

. Corn Soybeans Wheat Barley Sorghum
ears No.V Rate? No. Rate No. Rate No. Rate No. Rate

2004 39 28.2 11 27.3 44 9.1 3 33.3

2005 43 51.2 17 17.6 33 12.1 5 0

2006 27 22.2 13 7.7 30 10.0 2 0

2007 41 19.5 19 5.3 33 24.2 -- -

2008 178 24.2 57 10.5 18 16.7 1 0

2009 79 544 21 4.8 38 15.8 1 0

2010 49 24.5 15 6.7 23 13.0 -- - -- -

2011 47 53.2 21 47.6 24 375 1 0 1 0

2012 81 21.0 24 8.3 34 20.6 3 33.3 2 0

Mean 33.2a” 15.1b 17.7b 4.8b

U'No. of inspections
? Rate of pest occurrence

% Means within a row 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. Rate of pest occurrence of four major imported nations in bulk grains imported during 2004-2012

America Australia Brasil India

Years m )

No. Rate No. Rate No. Rate No. Rate
2004 73 24.7 6 16.7 4 25.0 3 100.0
2005 77 31.2 10 0.0 3 66.7 2 100.0
2006 64 21.9 4 25.0 3 33.3 --
2007 91 18.7 - - - -- - --
2008 239 11.7 1 0.0 3 33.3 26 61.5
2009 121 33.9 3 0.0 9 444 8 62.5
2010 76 15.8 - 8 50.0 1 0.0
2011 47 36.2 - -- 22 72.7 13 53.8
2012 118 7.6 7 28.6 14 64.3 35 20.0
Mean 22.4 2% 11.7a 48.7D 56.8 b

U No. of inspections
? Rate of pest occurrence

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

significant difference test.
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Survey of Insect Pests in Imported Bulk Grain in Taiwan

Me-Chi Yao, and Chi-Yang Lee"

Applied Zoology Division, Agricultural Research Institute, Council of Agriculture, Wufeng, Taichung City, Taiwan

ABSTRACT

Between 2003 and 2012, each year approximately nine million tons of bulk
grain were imported into Taiwan to meet the demand. Quarantining this grain
is extremely important in order to prevent an invasion of the insects that come
with the grain. A survey of pests in imported bulk grain was conducted in
Taichung Harbor starting in 2003, and in Kaohsiung harbor since 2007. The
results indicated that live insects were found in 22.6% of the 1,086 samples of
bulk grain, but none of them were quarantine pests. Twenty-two insect species
were identified, of which Sitophilus oryzae was the most dominant one.
Imported bulk grain consisted of five main crops. The insect containing rate for
corn samples was the highest at 33.2%. These crops came from twenty-one
different countries, with those from India having the highest insect containing
rate at 56.8%. Because Trogoderma granarium is native to India, the invasion
probability of this quarantine pest is increased through grain imports. It is
therefore recommended that surveillance and preventive measures for this pest
are increased so as to prevent its invasion through imported grains.

Key words: imported bulk grain, quarantine, Sitophilus oryzae, Sitophilus
zeamais, Trogoderma granarium
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