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Fig. 1. The main wavelengths of blacklight (white glass) and blacklight-blue (dark-blue glass)
fluorescent light lamp.

[ B B D AR -
Fig. 2. The fan trap with blacklight-blue fluorescent light trap hunging under the roof of stored
grain house.
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El%*ﬁ??&éx%éﬂ/éé@(f’ J‘J?[’ﬁ[%% F W B 2 B0 = RIE] & R (Rhyzopertha
dominica) 99.14%~ % W (Sitotroga cerealella)
4t =2} 0.39% ~ £| Ju K3 hj & (Cryprolestes
ferrugineus) 0.32% ~ -2 % (Tribolium
Fﬁﬁﬁ[ FI 1987 &F 11 FJZ= 1988 & 11 %] castaneum) 0.15% o

Fo - 1987~1988 5 W LG = %ﬁﬁ?lﬁﬁ\ [Fil % E{TJ‘JE[%*E%%%S%TF?%% © %
Table 1. Average number (No. insects/trap/week) of 4 insect species, Rhyzopertha dominica,
Sitotroga cerealella, Cryptolestes ferrugineus and Tribolium castaneum traped by the
blacklight-blue fluorescent light trap in 3 rice storehouses at central Taiwan during

1987-1988
S 1 Insect species
eason
R. dominica S. cerealella C. ferrugineus T. castaneum
Wurih storehouse A
Winter 552 3 1 0
Spring 548 15 6 1
Summer 61205 9 139 222
Autumn 58173 2 218 0
Total 120478 29 364 223
Dingfan storehouse A
Winter 257 80 1 0
Spring 344 243 2 0
Summer 65279 191 5 112
Autumn 88814 15 585 0
Total 154694 529 593 112
Longjing storehouse A

Winter 96 59 7 0
Spring 233 134 11 0
Summer 34988 420 6 130
Autumn 1190 54 37 0
Total 36507 667 61 130
Sum of 3 311679 1225 1018 465
storehouses (99.14%) (0.39%) (0.32%) (0.15%)

" Winter (1987/11/16 - 1988/01/11); Spring (1988/02/13 - 1988/05/09); Summer (1988/05/16 -
1988/08/08); Autumn (1988/08/15 - 1988/11/07).
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Table 2. Percentage (%) of main insect species traped by the blacklight-blue fluorescent light trap
in 3 rice storchouses at central Taiwan during 1987-1988

Season'?

Storehouse -
Winter

Spring

Summer Autumn

Wurih
storechouse A

Dingfan
storechouse A

Longjing
stotehouse A

Y Winter (11/16-01/11); Spring (02/13-05/09); Summer (05/16-08/08); Autumn (08/15-11/07).
2 .Rhyzopertha dominica (#%:); B Sitotroga cerealella (% t); [] Cryptolestes ferrugineus
BEELAL: Jﬂgﬂ) L1 Tribolium castaneum (FEFE%).
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ﬁ i — Rhyzopertha dominica
:2 A — Sitotroga cerealella

. Wurih
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Fig. 3. The population dynamics of Rhyzopertha dominica and Sitotroga cerealella caught by
the blacklight-blue fluorescent light trap in the storehouses at Wurih, Dingfan and
Longjing every week from November of 1988 to October of 1989.
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Fig. 4. The population dynamics of Rhyzopertha dominica and Sitotroga cerealella in the
storehouses at Wurih, Dingfan and Longjing caught by the blacklight-blue fluorescent
light trap one week a month from November of 1987 to October of 1988.
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Appendix 1. Weekly mean temperature (C) at Taichung and Wuchi weather station of Taiwan
from November of 1987 to October of 1988.

G ﬁ%@éﬁlyé FISETREL- A = R EEEL
QQFUJ::I%“ SEEN Elﬁ%j Er&:‘é_lﬂ%m’#
s er B ﬁﬁaﬁﬁ .

?%ﬁl Jjﬁ: VaE > T 2 5 P (SR
9= ["&f A 7 ﬁ_[/%gﬁgﬁﬁ
B EIAE [~ PJI: F|“f_ IHE%“Af A EAF[

g ﬁ?ﬁ H&éﬁf{iﬁp ’ P"ﬂ ESWE'IZ Eu{:&@l i
99.14% » L Faf[[E) D EIFY S I3EE 0.39% -

£ RS T 0. 32%*[[%%%% 0.15%° [F=5id;
EEE I 1983 F riﬁ“[w"“’?*ﬁzﬁﬁﬁf e
rEgEeE gyt " 1) P17 (Latheticus
oryzae) 63.1%[|§§Ez1 El\f’ L R
32.3% » FMRLEVFORS D 2.7% ~ R
WEE 1.7% > B 555 0.2%V AH N i eR
PRORIE TELR - AR SR

2 ﬂ : FFH‘I,’J#F‘:}‘EIE'[EA@;WI%T#E
ﬁ?j[ I/WF[ 1»5—:&%Fﬁﬁrﬁﬁ ‘y?/uzﬁg
xiHIFLJSfJﬁFQ ] f%ﬁ?%&f&j&%pl 10 cm

Fjif i 7 ﬁ%ﬁ@ra@ﬁw%@ |
ks e - SRR - oF QTSR %

TS TN H[ll 39@15 E,Ir w10
P @@ﬁ%ﬁﬁweh’:”
G4 ~ £ §4(Sitophilus oryzae) ~ #{fs Plj;ﬂé{
(Oryzaephilus surinamensis) & 3 5t 25 1%
(Lophocateres pusillus)F|| ™| F=1 A 75 55 B0
B N EHEPETT e et e of

CONE SO *“ﬁ”ﬂ%ﬁ%’%ﬁ/*@% » T
(EmOmpres = £4 on

gt YR afpuRe (e
[5, A A e Py R B T
o JE:”‘?TF;,I Vo AFpUR S @\’félilfﬂ Ff,
WS o HUAY O Jigds F o F LA
I s e 79 FIRTEE Y
FHR IR s 1*5}2?“[ @y =i
A ARG ?@é&%&*a 5
AEL V% RSEEET 32~35°C O =
g R A At 2 o TR TR
fﬂ?—‘l Vﬁ@“” PV BEL R
I FI R RS F7‘[ = 4 T IBPERNE

ﬂ—nlr



G ;ﬁé ;9

e
£ 1 fJ
[

F[JF Ji’l’:[ IIE By fﬁﬁfj'ﬁ% ’
P = O IR 25 fLE
g o P PE Fﬁﬁﬁ'ﬁﬁ'éﬁt ?ﬁg‘ﬁ,
AR

@w%@ﬁﬁ @ﬂﬁyw [Eli!
EANNI IR PR S ceap i S A
—?‘j—EJ%ﬁJﬂ ]yj ﬂé&ﬂjé’ﬂgvéﬁr[ﬂ J
Q2) | gop1 e o

S g {‘d]flj El PR 57 'r‘ R ! ﬂ[ﬁl][ﬂ
ﬁp‘/%'?ﬁ‘rfajpuﬁd[“s)

ﬁ@@?%%%ﬁ’Wﬁ%%$+m
E?TE[ F[ ;‘i%*‘+FEIJ'E¥#§(D s PRE= s EL ST {ﬁJF[J
%ﬁ%:@“> k2N T
B%ﬁ*£¢26wﬁﬁﬂm'@EW%w

KPR SR T B R R
BT R AL+ 53 U A
(I8) o o 41 4 = 3 N4 Hg, s I SREE
JE& %?Eﬁﬂgk%k’@ﬁ ﬁ‘/ﬁ’ﬁifll Sliigtr
P HEIB T BT -ME%$$"%B“P
HESRAE F Prel SLFPFa R 27 & o 1
EJ["JTOQ%FJ‘

QW%H%¢Wﬁ%&—w&ff
@’E?*b?*ﬁﬁ@g@q11 J

(FEH )+ Jab 75 23 600 & 1)
CRH) mwwwﬁaﬁﬂﬁ“””Ij

Wﬁmﬁdvﬁmeu%af&[w 6
JF Ji’l:['ly'ly F"'(I = 9 FJ FF[JL[EI§I4 Iﬁﬁj

RN AES WW§Lﬁg’?w1H
g™ R B“ Hlﬁ[%ﬁﬁ?@?ﬁ%ﬁ%ﬁ E’Wh
e q F‘Jﬁé‘ » HESR ;":gl’l‘ E[Lj,gg& &k

@iﬂ*ﬁﬁﬁ@@wmgﬁ

7%‘

i

’rﬁ“[wr*mi? VD A AR -
W 1~5 PR ’%HFP’E 6 * ?EﬂFn;«
@fﬂ(”m’@¢ﬁ@@ P
100~200 & pLit [?eyﬁ”[

e R esolitgl
17 FIBE > 8 2] '&HLLQPH » 9~10
PP S e > 5 63 Fg(l? 19 . ¢§'€ﬂ\
R Ft - e
O o HESRS %iﬁﬂﬂaﬁj&fé\ﬁw—r (EIERe

f IEE@@@& j’“ﬁ\'%ﬁ 305

5% % ORI O RL [N SR IR
AER 2 i 2 BT (niche) > fFALDS
) H |%?L[ﬂhﬂﬁwfj*[ﬁﬁipf[[%1§a Fh”ﬁpl
Oz B E R R
&®%%ﬁ$ﬁ%%@ REEZNG
JEg I [—g}% 3 fﬁf bw‘%[ﬁ,*[/j fﬁ
PE'W)P%%W7O@%J¢m/ﬁ@,
ﬁ%@?%ﬂ’gh?ﬁé fi' 7] ’Eﬂl‘lﬁﬂ
R g - BT
Jﬁ 24) IR T SR dgig
AR R w%
o~ I/@f%‘ﬁ: REIES %@Fﬁ@ EEEL
“gz& 24) Elmf‘f&m%&% o H T Pg,r;;—,}k i
Wpfﬂ%:%vﬁﬁﬁégﬂﬁﬁﬁ CE
1ﬁ@n7\fﬂguﬁﬁn GF PN Sk T f
AT o A 7~10C 1Y
%&F‘Ljé‘ﬁ? ﬁ} PR PJ{-EA
U [ RLE] 42°C LI iR (SES 15°C
EIH fiYE 3P ﬁéﬁtﬁ"ﬁ:ﬁ GIEST @4, 75
ﬁﬁﬁﬂii?ﬁﬁg e oy =
U PSR R BRI A AT
{1 BT e A
%fHﬁ1ﬂW%ﬁﬁ,Lﬁ*%hﬁuﬁ
= ARAT LY B
A (0
P 5 i gl R sl o
Foo ISR £ A 50 557 18987-1988
SRR IS SIS ik
(http://www.cwb.gov.tw/V4/index.htm) » &
?’r 1971~2000 F",H[Eﬁiﬁ;@ E| 7 H R
7wi WWﬁ%ﬂs Z 9 F|7 iy
ﬁ wizﬂﬂj ,wﬁﬁ |7 $33E
?pz@ 30°C I HpuE 5 1() E| Iﬁ'ﬁ%‘ﬁﬁ
P*ﬁﬁ%@3ﬁﬂ}kpq6@fj,gw
Pt F] S E] —t+d3£ﬁ ﬁgﬂ Hio
'chﬁﬁﬁmuiﬁ?gwﬁ‘I%a&mleﬁd%gﬁg
o T E Y AT AR R AT
ﬁlﬂﬂ%’?@f”?l ’ *ﬁip[ NN NN

&%ﬁw

RN e I
IR T ENT A ’F’L 2L



306 ﬁ?ﬂﬁ?«'%%vﬁﬁiﬂ V48 % HV43 2006

AT > FORMR S o ATl RV AR o st
HE'&f% FIR ~ FRR e o AR
EJE“I&F:Q E'HF' AL L AP
hﬁwﬁwﬁﬁﬁi’ﬂ§HRWHH&
i R TRISE | oy i iy e ﬂ[ﬂ’éif?ff’?ﬁ'ﬁ
?JH&I:%S SR RUARITERS AR

[?Ejl;dm ,Tugfﬁglﬂr&ﬁ&k i
—lE:; %5}3'17@#*%?’ AT s H
flﬂﬁﬂﬁ A PR -

m

W91 PR RS [ H BT
L o

T @fﬁf& “’ iﬁu%jg\
B . fﬁ”ﬁﬁ[%%&ﬁj—‘};' L'JE&I)%:E BE

H Li_L I]E,gbjf 3~(25) #ﬁﬂ]’fgkl [f' ¢TI£
2 RIFSTRIE R SRR & Hliﬁ
@W%@%ﬁ‘%nﬁﬁﬁ%@w%ﬁm
;E - ET ﬁ‘}[ﬂﬂ‘ﬁ PELBRE > I
TRty b AT R
dlwwﬂﬁﬂéﬁiﬁﬁﬁ% &
A I SRR 26CE§“P$ *é%ﬁji&ﬂgﬁ
do iy S BOCHEER Y o {iHET 6~ 7
829 T EE R T 26°C ] (ISR )
Pﬁg*ﬁﬁ FﬁﬁJﬁﬁ IS
4000 & '] b » Ty = FEel g -] Ty > ()
(PR 193 (54 26°C AT 5t R
TUT?‘ 4000 &>~ EI ISV TR 26
CHE - AV BRF - TR MR 28C
AL I - FQED“}F o PR VR A f[‘jﬁ
A9 FIRF i’pﬂﬁ‘iﬂ BT RIS [
VS RIS (™ > SRR R R
.‘EL&EJ {g%“ @&[ fgﬁ*}%}&@ 1 log EEI
NG I&F'Jfé o AN By SRR
LIPHI PJ%’ZFEJ[%?£”J§J\J\**‘JI‘LP|%&${
MEES i
BEAR £ s Sl Vg,i;gf& EljPES
o PERRE Y IR S A f‘"f r[rﬂzﬂ
*Evagmﬁ SR R EJB’FJIF,QEF A B
P 5 FA 5 6 FL V]
T IESSAREE] 20°C i 0 AT LF“EJH’E%%EF,’E%U
?ﬁr,ﬁéﬁ@éﬁ% gL E it LAY o

F,w;q;rsr%jr&'p%w;gf -
“*}fﬁ AL B
%%I%%i.VWWI b
[E[F' o *\(malathlon) = 1979 @]
wpfqmmmmmﬁfﬂ“%%&muhﬁw
1 B e+ A0 (I BRI 347
'arﬁyﬁ%[%“ T IERY
(Sitophilus Zeamazs Motschulsky) Bl e R
Pk E 6 fﬁp’:ﬁi’ﬂﬁl_ﬁ“) ; :’ T RIS
5 Ff’{l TR A S (Coreyra cephalonica)é“":\‘_f
IS A ﬁ: & figkE > E{*da"éj‘t B ZE
ﬁ T kR U2 % i (Sitotroga cerealella)$}
Rﬁff"b’“';ﬂf"ﬁﬂ AT lf, fiY) Pl B 1
(D5 shmn = VEAS 4 i P A Bt
» BRI AL U 7&,* 71’7 i 22 o
f§-2 | - ﬂ?fﬁ %'7{4 ??ééléé?
VR L g lJlﬁﬁrr[s‘E&é‘aﬁi?ﬁ@
USIENED | STl JEﬁJlﬁfHP%fglfr'ﬁ FS?@E%H’E
WET B E & F‘J[ffﬁdk“ﬂﬁjj‘ A
LIk %) I Tt FE‘E” il ﬁ;‘ﬁfjﬁﬂlﬁp N g
o PRIFA TR xﬁ.w%f?alf:[ﬂu ?’?ﬂé{ﬁa
Eﬂ*] ik ﬁl%ﬁa"‘*&ﬁ;?[ §%) SRR
ES =l 1?! ﬁ&ﬁﬁ”é@i [?EWL[ =3 [ﬁﬂf[
?F[?FE' ]E'Sﬁf IJJFH—Q d R Uk g A
TEAE i@iﬁ%&” Pl r=sea el £ LY
it ] - s
I DRI 3 R
HEia w?”‘?ﬂii’?‘fﬂ’ﬁipi"ffy\'

E

%”Wwﬂﬁﬁ%@%a%—ﬁﬁ«
2 LR - SRR IR R

E‘ﬁ&f&iﬁfﬁﬁw : *h&@ﬁagw [~
%ag TF R B R R
5| FASZIEK
Lo 2 ERS o BB - 19822 0 ok 4

(Sitophilus zeamais Motschulsky)V g



10.

11.

12.

13.

14.

RIAAGFH & R F’T?x ﬁ’,&ééﬁ% P

c

P < AR 24 T 59-68 ¢

= Ry~ ?[ = - 1982b *ﬁ?%&?ﬁ[ﬁg@/
flgklt o R[SEIH 30 1 433-438 -
PR 19850 M, e BTV T A8
ff’“%fﬁ”g%@d/? F&E‘?B’W’Fu 5) 2-18
Rt A N
K5 o 124 F1 o

P - 1985b o = RIFiEH I &+ fﬁ ?7’][
< By R S TR O Y
REZI L 5Y 48-50 1 o i mt
AP L - 124 )
A 2 1990 - ﬁ%’gﬁ%ﬁé{ o ELELF
= PR 2y 222-223 1
SR EE S [

ﬁﬁ%?l * REfERY < 1992 - F[ﬁl%ﬁ%%%
FERS1 L PR H R o 12 FL
12 161-169 -

PR~ REERY - 1994 o T T H A
I RBESER  [[15 LA 147331341 ¢
B~ B - 1005 - S 15
N %%‘I‘%’Iﬂr% o I E{%{F% 44 :
166-173 -

BT - 1996 < WAL - WA S iy
Tiﬁ%%@'ﬁ@ﬁ%??]%ﬁ%ﬂ% El F{
BOGMEFRE (R ()
201-206 F1 | - e ] -

WSH ~ BEEERY 0 1997 o 1574 PB %]
%ﬁm’%ff}%ﬁwqjﬁﬂ/ 37 NI g
17+ 1-10 -

g;‘:%;?[ AT BETRRY 1998 o FAZD
I o 5 SR ALY M
o [l PR 47 0 419-429 ¢
BB~ IRV - 1992 - 9 oF B8
(Corcyra cephalonica) ¥ % 5 (Sitotroga
cerealella) %] B, TV A2 W0 ¥ TR a0 14 1
Flf ol FLA 12 5 239-245 -

FIFELSE ~ BIE © 1977 - (A B
JIPT o FA[EEE A ﬁﬁﬁé@gﬁ‘]‘ﬁﬁfﬁﬁ ot
WHE 4 11 ] 0 60-73 F1 -

TR L B FIR - 1981 T

&
=

i

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

307

AR B e o VB
Bk o R[SFFH]F] 9 1 592-602

FY R - 1977 < BRI i (1D )
fi PSR R PR
FAPIGET L H] 5 o 74-79 FT o

B R0 1979 o BAPIIT BTy £ PSR
i R AR RIS U 5 % A o R
SEFH )T 7 602-608 -

B R 1984 o [LHER QIR
VOREEI R G R VAR SRR Y
oW BRI 1
105-113 -

B0 o 1985a - ﬁ@%{%ﬁ%’&é{j/gﬁ|
2RLRE 7 TR ST g =N
HEEMI L 5Y 37-39 i o B 2
ARG LY 2 1241
IR - 19850 - = U Y R
1= = R A TR P RO B
HREZEN DY 43-48 I o [T 2
AT G LY 2 124 1
BB 0 1978 © A R LD 5 T
Wi o BRTIOH - B SR R T R TR
FoE o IR GFARE = - 189-201 F1 -
PR AL - 1978 < AT 4
VRS WY EES L - 83111
iR

BLETE  FIPRER o 1978 o AR IR
1% % = K 54 (Sitophilus zeamais
Motschulsky) & J/I== 2756 1 545 - A1 il
@ T[] 20 : 291-301 -

efe B~ RS ~ st - (R R e
ww°ﬁ%%%ﬁﬁﬁ%ﬁﬁo@@ﬁ
T 22 ¢ 385-395 o

S~ WU 0 1985a - ;f&ﬁfﬁiﬁ;f
e BRI VR - A - B
PR TR O B e
o 27 21-32 1 o B B S
“ﬁé&f{%%l WS o 124 I o

S L YT o 1985h o [ (R



308

26.

27.

LiERliar =y (hl
rﬁé‘&?&ﬁlﬁi YR o HiF [5;:‘1 7
L T S Elgk'?@%' ES
iF",J 5‘332 33 glo@sﬁ 0 sk
A R - 12471
Birch, L. C. 1953. Experimental
background to the study of the

distribution and abundance of the insect.
I. The influence of temperature, moisture
and food on the innate capacity for
increase of three grain-beetles. Ecology
34: 698-711.
Gilbert, D.
light traps. In: Insect Management for

1984. Insect electrocutor,

Food Storage and Processing. F. J. Baur
[ed.], American Association of Cereal

5748 &
28.
29.

30.

5y 4

J

2006

Chemists (AACC). St. Paul, Minnesota,
U.S.A. pp. 87-108.

Hafeez, M. A., and Chapman, G. 1966.
Effects of temperature and high relative
humidity on the rate of development and
mortality of Latheticus oryzae. J. Stored
Prod. Res. 1: 235-242.

R. W. 1962. The effects of
temperature the
oviposition rate of Tribolium castaneum.
Bull. Entomol. Res. 53: 301-310.

Nelson, S. O. 1972.
possibilities of electromagnetic energy.
Cereal Sci. Today 17: 377-387.

Howe,

and humidity on

Insect-control



RIAAGFH & R F’T?ﬁw f‘,&e‘iéﬁé P

ABSTRACT

Tzeng, C. C.l, Peng, W. K.z, and Kao, S. S.'* 2006. Survey of insect populations in
stored rice with blacklight-blue fluorescent light trap. Plant Prot. Bull. 48: 297-309.
(lBiopesticides Division, Taiwan Agricultural Chemicals and Toxic Substances Research
Institute, Wufeng, Taichung 41358, Taiwan (ROC); “Department of Entomology, National
Taiwan University, Taipei 106, Taiwan (ROC))

Blacklight-blue fluorescent light traps were set up for collecting pests after the rice
from the first crop of 1987 was stored in the granary storehouses of Farmers’
Associations at Wurih, Longjing, and Dingfen in central Taiwan. In each storehouse,
traps were either in operation everyday and bags were changed every week, or in
operation only during the last week of the month and bags were changed after one week.
Insects collected in every granary with these two traping methods consisted of
Rhyzopertha dominica, Tribolium castaneum, Lophocateres pusillus, Cryptolestes
ferrugineus, Oryzaephilus surinamensis, Sitotroga cerealella, Sitophilus oryzae and
other Lepidoteran insects. With R. dominica as the predominant species followed by S.
cerelella. The numbers for other kinds were small. Insects collected from the
storchouses showed similar trends at these three locations. The number of insects
collected per week was greater when they were collected one week a month than when
they were collected every week each month. Insect number increased as the temperature
rose. The number of R. dominica detected in the summer was 10,000 times more than
that in the winter.

(Key words: stored-grain pest, integrated pest management, blacklight-blue
fluorescent light trap, density investigation)

*Corresponding author. E-mail: sskao@tactri.gov.tw
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