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Abstract

Some stored-product pests can be trapped by light due to their positive phototactic behavior. In the present study, light traps
were used for the long-term monitoring of stored-product pests in imported brown rice storage facilities. Only the storehouses
storing the same batch of imported brown rice from the USA were investigated, and they were located in Linnei, Cihtong (Yunlin
County), Liujia (Tainan City), and Renwu (Kaohsiung City). The results of light-trapping in the common storehouses in Linnei,
Cihtong, and Liujia showed a similar level of primary and secondary pests, with the populations of the primary pests Sitotroga
cerealella, Rhyzopertha dominica, and Cadra cautella reaching their peak in May and October, 2006, respectively. In addition, the
secondary pests, Cryptolestes pusillus, Ahasverus advena, and Liposcelis divinatorius reached their peak between September and
November, 2006. The storehouses in Renwu were maintained at 15 to 18°C, and the number of pests caught by light traps in these
storage facilities was significantly lower, although the density of secondary pests, L. divinatorius and Cartodere constricta, started to
increase gradually ten months after the rice was placed in storage. The survey also showed that in the common storehouses in
three different townships the primary pest in the imported brown rice was Sitophilus oryzae, which was very different from the
light-trapped results. Nevertheless, the make-up of the secondary pests when surveyed by two different methods were similar.
Moreover, both these primary and secondary pests were rarely found in the rice storage bags of the low temperature storehouses
in Renwu. These results indicate that using light traps to capture S. cerealella, C. cautella, C. pusillus, A. advena, and L. divinatorius is
much more effective than it is for capturing S. oryzae in common storehouses. It is recommended that in the future, light traps be
used to monitor the population fluctuation of stored-product pests in imported brown rice in common storage facilities.
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Fig. 1. Fluctuation of the population density of primary stored-product pests surveyed using light traps in four
imported brown-rice storehouses. (A) Cihtong; (B) Linnei; (C) Lioujia; (D) Renwu.
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Fig. 2. Fluctuation of the population density of secondary stored-product pests surveyed using light traps in four
imported brown-rice storehouses. (A) Cihtong; (B) Linnei; (C) Lioujia; (D) Renwu.

ELRBLROCENE S 355



F— LEXFSIRRAEEORKE 4 REETBPENRERCEEE

Table 1. Number of primary stored-product pests trapped by light traps in four imported brown-rice storehouses

Mean no. of pests/trap/two weeks

Species , — —
Cihtong no. 2 Linnei no. 7 Lioujia no. 4 Renwu no. 3-1

Rhyzopertha dominica 58Db 32.5b 19D 0.3 ab
Sitophilus oryzae 0.3Db 05b 1.3b 0.1b
Tribolium castaneum 3.7b 2.0b 2.0b -
Sitotroga cerealella 144.7 a 334D 44D 0.7a
Cadra cautella 42.2b 116.4 a 70.6 a 0.2 ab
Corcyra cephalonica 72b 214D 09b -

* 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 secondary stored-product pests trapped by four light traps in four imported brown-rice storehouses

Mean no. of pests/trap/two weeks

Species

Cihtong no. 2 Linnei no. 7 Lioujia no. 4 Renwu no. 3-1
Ahasverus advena 13.1b° 2,229.0 b 2,437 Db 1.1b
Cryptolestes pusillus 2,853.0 a 5,691.0 a 1,864 b 0.2b
Liposcelis divinatorius 57b 593.0 b 35,514 a 90.3 a
Cryptophilus integer 26D 40.6 b - -
Carpophilus dimidiatus 15.4b 1.6b 10b -
Corticaria constrictus --- -- --- 13.4Db

* 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. 3. Fluctuation of the population density of primary stored-product pests surveyed by sampling the storage bags in
four imported brown-rice storehouses. (A) Cihtong; (B) Linnei; (C) Lioujia; (D) Renwu.

ERELROCE NS S 357



ﬁ;‘/mﬁﬁﬁﬁé@% I HTE 6P R P
U B R é@@ﬁiﬁ‘ﬂﬁﬁ 1 5|
2o PrEEm T 65 S S
RSN e T i J“’”#‘?*“ 24
ﬁV‘w &ﬁﬁtgﬁﬁ?%@“ ’TE'H lﬁﬂél%«’fﬁ‘
tﬁru, ErEREs 7 13 & (f=
Jg,#%w 7 iFF jj/“FJ,ﬁ: 7 J*
[‘J%?‘iﬂ"‘réﬁff ﬁi’r’ xu 12 FIRFEERE T - B
LR VT 9.2 B o [ SEHAERCHE 8 PR
[* [Z ¥ ﬂaﬁr, > E 12 PR REE Poglterp
ZIgE 2 F] E RS BRI s T
88.3 £ 4t 2 FIRPNEASEED BT (W
= B)o | u&qﬁ%w "4 #‘Fijf“lﬁn 5
gk Hw%i‘t"fraaff&élﬁ P HES I s Y
Wiy o & 3.7 B IR RES Tl
Al 3 EFFF’ﬂ RN I IR S M PER 0
éf&é%”ii? 10 7] b prdih b SR 18
E (= C) - PIHHEHEE] '%FE%L?%F‘? (4
Fl 5 ?FFFT) HEHEE 10 A F[J%E[‘J%ééﬁ‘y
HE T 42 B (PR BRI ) (N
Fr 3 F}?[*:%‘"E F 11 F| F
LR Fﬁ?l[ﬂ’?}h BTS2 #FF}
6 k| Hgﬂ‘ u%&;ﬁ H PRy a%é&%'—ﬁ
ol + (ﬁ%’]'
A= 4 F

F[J.,H:I‘:}'E’J-gk =

L BRI R
WA Wi u*rmﬁam@m 2 B
S R S R Y
LR é@@’vﬂf“ﬂﬁ?ﬁ 17 :EEL‘” Bkl
#Ea e 371 é—ﬁ,&é{ RS SRR
L ?TEFJ“J,TL#I%*”T' 4 sFFﬂJ/TH“&:Fr B
5@%?%?\33’ﬁ||l ﬁﬁ e 12 5] R
HaE T 189 B qgﬁl[LlA) PR &’?—‘Hﬂ%l
ST HE S BEE 6 *mimﬁfﬁé&

s

ub

il ﬁ[ﬁﬂﬁ Wﬁf’%‘ﬂf‘@éb R 10 Fl B
i 55 27 68.1 & o BRI K= 5 4]
RIS A W@%ﬁ@;ﬁ R (N

358 AEEmHS=T—BHEMNM

FECEE 0 15 T 28.8 B 0T 2 F]IK
PRREECE fié@ﬁ%%’(ﬁ%ﬂ““IB) %plgyyg
S 4 WREE 5 AL HLF"'@Ei
Gk AT 9 FIRH Gy R 25.7 €

%ﬁ'&éfﬂ“@j@}[&?@;ﬁ HEHEE 11 F] - F[‘li}\%l'»:r‘;:}ﬁ“
T A 2P| B S B
TR RS S E e
B LA 45 6 LI YA

'ﬁﬁﬁ # 926 & (Ea‘[‘[“'C) 115/\[*??@[
PRSI (] ST 2 ELGRE SRR,

A (D) » BRI PR ] -

RS 4 fae] Bk B [ oRe  pos
SFTEE s HARE IS i T
MR T T R
BRI B L iR
W BB o B R &f&sﬁ 3
TR < M T e ]
i o S P A R B wﬁﬁqa‘l
JINET = R Y B -
(YRS ok et - SO o
SRSt R AOEST D

EORKEZRRESIL

AT 4 G5 TR ﬁd/iﬁhiﬁé@%fmﬁ%
BUONRT < 8 K 10 SR A
EVE T 20.3~31.7C - l’:ﬁﬁqa‘lﬁuwtm:ﬁ
16 Fﬁ LRI 16.2~19.41C VI - R
) o4 ﬁd/i,ﬁé@@r“‘ﬁﬂﬁ* » & H'ﬁ'u)fﬁ&"?ﬁ‘
Pjﬁqa‘[d/igm%f“‘mfﬁﬂ FISEE S /T AT
61.6~77.5% i+ F'lﬁg[ﬁltﬁw E'[JJrJF"
64.2~78.5% V|- T 5 [{F] i (6 F])
SRR E TS - IR 10 7R (11
ED) RN B o pIGY l’:?‘fqa‘uﬁ'%ﬁi@ i
fi%~ 56.3~74.1% V| > fFik 10 fi#F] %
11 =) Ejl—ﬂ%’/ﬁ



100
—o— CK warehouse

75 b —O— Light traps warehouse

50 |

No. of adults/kg brown rice

100 r

50 |

25 F

Apr. May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar.

Time

RERITRIRAIEAE R E KB AR ERC BEHR  (A) FRBSEE ; (B) MABESE ; (C) ARHBR
g; (D) CKERE -
Fig. 4. Fluctuation of the population density of secondary stored-product pests surveyed by sampling the storage
bags in four imported brown-rice storehouses. (A) Cihtong; (B) Linnei; (C) Lioujia; (D) Renwu.
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Table 3. Number of primary stored-product pests in the imported brown rice by sampling from the storage bags in four

storehouses
Mean no. of pests/kg of imported brown rice
Species Cihtong no. 2 Linnei no. 7 Lioujia no. 4 Renwu no. 3-1
Rhyzopertha dominica 1.0b° 02b 0.1b 0.la
Sitophilus oryzae 21.1a 2.8 a 52a -
Tribolium castaneum 1.5b - - 0.1la
Cadra cautella 0.3b 0.2Db 04D -

* 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 secondary stored-product pests in the imported brown rice by sampling from the storage bags in

four storehouses

Mean no. of pests/kg of imported brown rice

Species Cihtong no. 2 Linnei no. 7 Lioujia no. 4 Renwu no. 3-1
Ahasverus advena 0.6Db" 0.8b 12D --
Cryptolestes pusillus 3.7a 12.1a 1.2Db 0.1a
Oryzaephilus surinamensis 0.1b 2.2Db 03b 0.1a

Liposcelis divinatorius -
Corttcarza constrictus -

32.8a -
-- -- 0.2a

" Means within a column followed by the same letter are not s1gn1ﬁcantly different at the 5% level by

Fisher’s least significant difference test.
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Application of Light Traps to Monitor Population Fluctuation
of Stored-Product Pests in Imported Brown Rice Storehouses
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ABSTRACT

Some stored-product pests can be trapped by light due to their positive
phototactic behavior. In the present study, light traps were used for the
long-term monitoring of stored-product pests in imported brown rice storage
facilities. Only the storehouses storing the same batch of imported brown rice
from the USA were investigated, and they were located in Linnei, Cihtong
(Yunlin County), Liujia (Tainan City), and Renwu (Kaohsiung City). The
results of light-trapping in the common storehouses in Linnei, Cihtong, and
Liujia showed a similar level of primary and secondary pests, with the
populations of the primary pests Sitotroga cerealella, Rhyzopertha dominica,
and Cadra cautella reaching their peak in May and October, 2006, respectively.
In addition, the secondary pests, Cryptolestes pusillus, Ahasverus advena, and
Liposcelis divinatorius reached their peak between September and November,
2006. The storehouses in Renwu were maintained at 15 to 18°C, and the
number of pests caught by light traps in these storage facilities was
significantly lower, although the density of secondary pests, L. divinatorius and
Cartodere constricta, started to increase gradually ten months after the rice
was placed in storage. The survey also showed that in the common storehouses
in three different townships the primary pest in the imported brown rice was
Sitophilus oryzae, which was very different from the light-trapped results.
Nevertheless, the make-up of the secondary pests when surveyed by two
different methods were similar. Moreover, both these primary and secondary
pests were rarely found in the rice storage bags of the low temperature
storehouses in Renwu. These results indicate that using light traps to capture
S. cerealella, C. cautella, C. pusillus, A. advena, and L. divinatorius is much
more effective than it is for capturing S. oryzae in common storehouses. It is
recommended that in the future, light traps be used to monitor the population
fluctuation of stored-product pests in imported brown rice in common storage
facilities.

Key words: stored-product pests, imported brown rice, light trap, Sitophilus
oryzae, Cadra cautella
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