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1. Malathion: S- (1,2-Dicarboethoxylethyl) -0, 0-dimethylphosphorodithioate,
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S0 @k ALK - FHEATIR 1 % » BBRAT o

2. Phoxim (Baythion): Phenylglyoxy-lonitrile-oxime-0, 0-diethyl-phosphorothio-
ate, 50%E MRS R 0.5% FEmiknE » BEAT o

3. Etrimfos:0- (6-Ethoxy-2-ethyl-4-pyrimidinyl)-0, 0-dimethylphosphorothioate,
50 rim kL 0 WL LEE A THRAR o MEILL 50% A AREREE » BIAEES HEREEK
1 %% o

4. Deltamethrin: a-L-Cyano-3-phenoxybenzyl-d-cis-dibromo-chrysanthemate,
287 mmELR R 0.2% @Mk » ERE « BRiEAT o

5. Permethrin: 3-Phenoxybenzyl (+) -cis, trans-2, 2-dimethyl-3- (2, 2-dichlorov-
inyl) cyclopropanecarboxylate, 10% 7 ik A » BRALRBARAT » 0.5% % Rk H -
ERITHRAT o
= MEEREADRER

# Permethrin ~ Deltamethrin v Malathion » Phoxim J Etrimfos ZE&EHHE » LIE
B35 25 075~10~ 2~ K 10 ppm B HAFTERE D 0 FERAEEEEENHRBER » REK
BEREHSRGEEERAMMMABA T B 7344 11 ATAE T4 £ 68 17 A1k EHF 48
BEEEEREBERT » IWE4 EEEE (35X28X9cm) REMWESEL dkg » Mg 7 & » Bz
RASERPESERRITESE MREEE RN A b A B R R AR E RS
BEE

7ot W R AREERRE - S HEERERE ) RAER 25cm -~ 32cm ZHWBHR B
BERAFTEE -8 734 11 A9HE 74 426 46 Hik» EHFERH 30 g BEEA/NGE
A (ER 6cm > & 8cm) » WHEARE ~ EXRERE B ALHEEL 20 £ > o AL
BE > FANEEEMZENERE  HEEAX - BFHSRETREHEREBPSEBEAN 24 /)
ReR 7 HZIEEER » L, Abbott’'s AXBIEFETZE o
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WU T RESER S5 5L BT 7% & ¢ Permethrin 200 mg ai/m2, Malathion 1,250 mg
ai/m? Etrimfos 500 mg ai/m? Phoxim 125mg ai/m?: } Deltamethrin 28 mg ai/m?
DIgiE i a# 35X26 cm /NELEFRLS o HWRAEDREERE o MARREE » SRREHE 1.5
AFEHPE FERRGIEERAGE T CEERE-B T34 11 ATHE 74464 17 H
HiH EEBEBEEEPNE 445 EER 15 Xk BESNESEERICESE O DEFER
KRR EEHEHBRERZBEER o
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Fig. 1. Cumulative numbers of stored grain insects infested in bulk
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Fig. 2. Cumulative numbers of stored grain insects infested in bulk stored
rough rice with admixture treatment at brick bin from Dec., 1984

to

Jul., 1985.
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B— B o BEMEBIAME DB PIERBIEREL o BERER - #HAEEREAZ BRE
W mER R B ERASIE o RSB BB EARHERESAVBENBRER o HPpItHL
Deltamethrin B2 #EHRE » Alr 28 B » REEREMHAZRIESIESFIR 1R 2
# o B—EEREEAS > Ll Phoxim BEBYZBEREF 110 £ HREKFH Malathion>
Etrimfos>Permethrin=Deltamethrin o i Ll Etrimfos BEZYZ 8RS E 127 &
» &k kFES Phoxim>Malathion>Permethrin>Deltamethrin o
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Fig. 3. Cumulative numbers of stored grain insects infested in bulk

stored rough rice with admixture treatment at concrete bin
from Dec., 1984 to Jul., 1985.
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Fig. 4. The control rate of Sitophilus zeamais, Rhyzopertha dominica, and

Sitotroga cerealella after admixture treatment from Nov., 1984

till Jul., 1985.

—: The control rate of 24 hours after treatment.
---: The control rate of 7 days after treatment.
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Fig. 5. Cumulative numbers of stored grain insects infested in stored
rough rice after 30 weeks sack treatment within two different
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320 -
. Check
/
280 - {
,I
240 |- .lI

ra
=]
3
1
~

, Deltamethrin

(%]
L)
3
o
2
‘e
4
&
£
r;‘; L
2 |
2 160 | [ .
p . 1, Etrimfos
2 ! :/'
= 120 |- [
G4 I ,!
© . .
: !
s e} /;\\_-! i
g AR { Phoxim
g Vi \4\ 1’(/' Malathion
= 40 ~ /‘) 7 NS Nz
’ Al FT N~ Permethrin
o —tT i : U 2 ~
0 PN WTEE v i L, T I et ]
Nov Dec Jan Feb Mar Apl May Jun Jul

1985
Duration

BN B 1984 4E 11 AZE 1985 41 7 A RS A h SR REBRE » B ERERK
Fig. 6. Cumulative numbers of stored grain insects infested in stored
rough rice at brick bin after sack treatment during Nov., 1984
to Jul., 1985.




BB ERER R ER AR 175

= BRI RE A HBRER

BISRBH R ARG IR 30 B SERENEENSPIESEEREBHEE L
Permethrin 28R4 » RESAERMAHER 16 AFEZMERE SR 33 & 25 £ (EH)
» ZYBRE-FAEREE (BX) - BRAEREEAET » Dl Deltamethrin RS> BB
B4 371 % ®k{kFES Etrimfos 2794 » Phoxim 154% > Malathion 150 % » fmssjs
HHRES 740 £ o gLl Malathion 154 £5% » H&kKFS Etrimfos ~» Phoxim »
Deltamethrin » 5515 1245 91K 79 % » EFEHEE 2 HWRBER 750 £ (BH) -

BASCEEEE S WRRES 2 HERBRNE AR L HBENE RSB REREEE S
» BUREERIBEFRER o IrfE 20 B (R 1985 44 AR » FEHBEE D2 ERECEHKE
s > MEEHRE L c ARD » KEFBEEBPYBEEREES (RE—-RED) » ERBAT
ZHBESREE > FHlL  BUREREHEGHREE

x— FEHEAY  EHEERRRERRERERE S EANM 4kg BYhHEER
BRERzHRE
Table 1. Total insects infested 4kg grain with admixture and sack
treatments in brick bin during 8 month':2

Insects Admixture treatment Sack treatment
Species . sampled

CK Mala Perm Delt Etri Ph(;( CK Mala Perm Delt Etri Phox

Rhyzopertha 3,167.2 868.4 122.4471.4575.1471.8306.1144.3 56.3 42.1 48.7 47.0 46.0

dominica (67.2) (12.4)(2.3) (0.1) (0) (0.3) (0) (28.0) (6.0) (1.8)(12.0)(11.5)(6.5)
Laemophloeus  86.4 — 0.1 0.4 121 0.1 0.3 1.8 0.2 0.2 0.4 0.1 0.3
ferrugineus (8.2) o O O O O 1.5 O O O ©Oo©o.m
Lophocateres 70.2 0.8 2.6 1.4 0.3 1.6 28 — 0.2 03 — — 0.1
pusillus 0 (O O O O O © 0 () (0)
Oryzaephilus %8 — 03 —373 — 0.3 0.1 — 0.04 0.1 0.1 0.04
surinamensis  (2.2) 0) 0) 0) (0) ) ) 0
Latheticus 31.0 20 — 5.3 0.3 1.9 0.3 0.04 0.3 0.7 0.10.04 0.6
oryzae 0.8) (0) 0 (0 () (© (0) (0.1) (0) (0) (0) (0)
Sitotroga 184 05 03 0.3 03 0.1 03 — 1.5 0.2 0.40.04 0.1
cerealella o O O O O O © 0.1) O O O w0
Sitophilus 54 03 04 — — — 03 — 0.2 0.3 0.2 0.1 0.3
oryzae (0.4) (0.1) (0.1) 0) @ (O O O (O
Tribolium 48 0.8 1.3 2.1 14 0.6 0.6 0.4 0.6 1.3 — 0.3 0.7
sp. (0) (0.3)(0.3) (0) (0) (0) (0) (0.4) (0.04) (0) 0) (O

1. Data in parentheses mean alive insects.
2. Insecticides: (A) Mala: Malathion, (B) Perm: Permethrin, (C) Delt: Delta-
methrin, (D) Etri: Etrimfos, (E) Phox: Phoxim.
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R TEMTAT » ERIEBBNRERERERT 8 A MM 4kg By hBEER
BRERZHBE
Table 2. Total insects infested 4kg grain with admixture and sack
treatments in concrete bin during 8 months!:?

Insects Admixture treatment Sack treatment

Species sampled
CK Mala Perm Delt Etri Phox CK Mala Perm Delt Etri Phox

Rhyzopertha 2222.8 453.5142.0288.4393.1243.8294.4 32.0 61.6 40.5 17.6 20.3 52.3
dominica (52.6) (21.5) (3.9) (1.6) (0.1)(15.5) (6.6) (9.5)(4.8) (0.5) (2.6)(4.1)(2.8)
Oryzaephilus 97.8 13.0 14.8 30.51,286.8201.4 26.0 14.8 2.1 1.3 5.7 56.8 11.5
surinamensis  (12.0) (3.3) (0.6) (2.4) (0.1) (0.3) (0.8)(11.7)(0.5) (0.3) (0.1)(1.4)(0.1)
Laemophloens  72.4 185.1 17.8 50.3782.6137.0111.1 11.6 2.0 1.8 7.8 34.9 3.3
ferrugineus  (18.8) (22.3) (0) (0.1) (0) (1.0) (2.0) (9.9)(0.6) (0.4) (0.5)(0.7)(0.4)

Latheticus 46.4 45 03 24165 1.4 1.3 0.9 0.7 1.4 1.1 1.6 0.5
oryzae (6.2) (1.4) (0 (0) (0) (0) (0) (0.4) (0) (0) (0) (0)(0.04)
Tribolium 28 46 08 1.0 71.3 3.1 1.5 2.0 1.1 1.2 0.7 1.1 2.8
sp. (1.0) (1.8) (0.1) (0) (0) (0.3) (0) (0.7)(0.3) (0.1) (0.3) (0)(0.2)
Lophocateres 18 01 — — 01 01 03 — 0.1 0.30.04 — 0.1
pusillus (0) 0) 0 () () @ () (© 0)
Sitotroga 1.0 39 0.1 03 — — 0.3 — 35 06 — 04 —
cerealella 0.2) 0 () 0) 0.2) (0) )

Sitophilus -~ 03 — 01 01 04 — 0.2 02 01 — 0.1 0.5
oryzae 0) 0) (0) (0) (0.2)(0.04) (0) (0)(0.04)

1, 2 see Table 1.
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ferrugineus) ~ 2R (Lophocateres pusillus) ~ $EMI R ek (Oryzaephilus surinamensis)
~ BEEHBE (Latheticus oryzae) ~ 31§ (Sitotroga cerealella) ~ X% (Sitophilus oryzae) ~ K
gk (Tribolium sp.) - REETRMBG AT » A RBEN » MABEFERE > HURERK
&% o NEERMHREARPRERIT 8 A LM » A& 8 k3t 4000 ABERIPZBRESE » &
AR 3,167.2 B 2,2228 % (F—-~2) - BENEBRESEHPBYHES (Primary pest) » 3
Wi REERN » RRZBEEIEXEES (Secondary pest) ZRBE  Hit » AABATER
REHX BREERBREPZHMEES - ARBE 1984 4 10 AZE 1985 £ 7 ARELM » IPEE
B (71 £ 2 RMfAa (72 £ 1HE%R) b REEEBE2 ARBEEE 5708 21
R 174 £ /500 mfag » EAHREN D BERABNEE (BN) - AHRSEFESEARK
' REBREERF4—6EAK  BEREAREE (B/V) - Bt FABREZEEENTREE
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Bauwin, G.R. and H.L. Ryan. 1974. Sampling, inspection, and grading of grain, In
“Storage of Cereal Grain and Their Products” p. 115-118. edited by Clyde M.
Christensen, Amer. Assoc. Cereal Chemists, Inc.
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STORED GRAIN INSECTS MONITORING AND
THEIR CHEMICAL CONTROL

Chau-Chin Hung?, Feng-Kao Hsieh® and Jeng-Sheng Hwangﬁ

1) Taiwan Agricultural Chemical and Toxic Substances Institute
2) Taiwan Sericultural and Apicultural Improvement Station

Studies on the control efficacy of insecticides to stored product insects with
admixture and sack treatments were conducted in brick and concrete bin. Among
five tested insecticides: permethrin, deltamethrin, malathion, phoxim, and etrimfos;
deltamethrin and permethrin showed the best control efficacy in the admixture
and the sack treatments.

The occurrence of population of stored product insects were also surveyed to
provide the timing of chemical application. The result revealed that Rhyzopertha
dominica is the dominant pest species, and the higher density of the pest appeared
in February and mid-June. The timing application for preventing stored product
insects infestation should be engaged in January and May of each year.

(Key words: monitoring of stored grain insects, timing application of chemical
control, Rhyzopertha dominica).



	

