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Abstract

In order to solve problems of stored product insects and decrease the harm to people or the environment, the effects of
several mineral insecticides such as diatomite,aluminum silicon,talcum powder, calcium phosphate,silica blue, and clay to
Rhyzopertha dominica Fabricius,Sitotroga cerealella Olivier, and Sitophilus spp.were investigated.Diatomite was the best in efficacy
of control among tested insecticides.The price of diatomite of commercial grade (D-10) is much lower than that of the laboratory
grade,being only 1/7 as expensive.The same control effect was observed with diatomite of both grades to Rhyzopertha dominica
and Sitophilus spp.16 days after treatment,and to Sitotroga cerealella 3 days after treatment.The control effect of 0.5%D-10 when
mixed with rough rice could last for 6 months,and when mixed with hulled rice could last for 3 months.Commercial grade diatomite
(D-10), with the advantages of being non-toxic and low cost,is recommended for the control of stored products insects. It is a
promising material for practical use in the future.
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Table 1. Toxicity of several mineral insecticides mixed with rough rice to Rhyzopertha dominica

Material Days after N LCs (95% FL) (%) Slope £SE
treatment
Diatomite 2 542 0.09 (0.08 ~ 0.11) 1.84+0.15
9 542 0.02 (0.015~0.022) 2.60%£0.27
16 362 0.01 (0.008~0.01) 2.76+0.37
23 362 0.004 (0.001~0.007) 2.15%0.51
Commercial diatomate 2 367 0.72 (0.48~1.61) 1.27+0.24
9 373 0.05 (0.03~0.06) 1.64+0.17
16 368 0.01 (0.01~0.02) 2.50%+0.36
23 460 0.006 (0.003~0.009) 1.80+0.34
Aluminum silicon 2 350 0.65 (0.52~1.09) 2.85+0.66
9 353 0.22 (0.17~0.29) 1.79£0.30
16 353 0.19 (0.14~0.25) 1.99+0.37
23 353 0.14 (0.09~0.19) 1.87+0.36
Talcum powder 2 - - -
9 254 0.48 (0.27~1.14) 0.91£0.27
16 433 0.17 (0.10~0.23) 1.70+0.26
23 356 0.11 (0.06~0.17) 1.61£0.29
Calcium phosphate 2 - - -
9 _ _ _
16 268 0.94 (0.64~3.9) 1.59%0.60
23 356 0.68 (0.41~1.74) 1.31£0.45
Silica blue 2 - - -
9 _ _ _
16 - - -
23 - - -
Clay 2 - - -
9 268 0.87 (0.69~1.34) 2.54%0.70
16 358 0.37 (0.14~0.75) 1.20+0.45
23 - — -~
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Table 2. Toxicity of several mineral insecticides mixed with rough rice to Sitotroga cerealella

Material Days after N LCs (95% FL) (%) Slope+SE
treatment
Diatomite 1 143 0.26 (0.17~0.44) 1.50%0.26
2 146 0.06 (0.05~0.09) 2.47%0.33
3 173 0.02 (0.02~0.03) 2.95+0.46
4 173 0.01 (0.007~0.013) 3.93+0.94
Commercial diatomite 1 172 1.19 (0.64~1.89) 2.79+1.48
2 115 0.28 (0.19~0.51) 1.80+0.32
3 142 0.03 (0.03~0.04) 2.45%0.39
4 141 0.01 (0.006~0.01) 2.99+0.69
Aluminum silicon 1 - - -
2 132 0.27 (0.19~0.47) 1.61%+0.29
3 88 0.12 (0.07~0.18) 2.67+0.64
4 78 0.03 (0.02~0.04) 4.05+1.01
Talcum powder 1 - - -
2 126 0.66 (0.41~1.23) 1.14%0.27
3 124 0.13 (0.06~0.19) 1.74%0.37
4 _ _ _
Calcium phosphate 1 - - -
9 _ _ _
3 - _ _
4 _ _ _
Silica blue 1 - - =
9 — _ -
3 8 2.12 (1.68~2.68) 3.98%0.78
4 77 1.27 (0.98~1.54) 5.58+1.47
Clay 1 - - -
9 _ _ _
3 - — _
4 _ _ ~
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Table 3. Toxicity of several mineral insecticides mixed with hulled rice to Sitophilus spp.

Material Days after N LCsx (95% FL) (%) Slope +SE
treatment
Diatomite 2 538 0.42 (0.33~0.59) 1.540.16
9 447 0.05 (0.04~0.06) 2.49+0.20
16 364 0.03 (0.02~0.03) 5.86+0.86
23 284 0.02 (0.02~0.03) 3.37£0.54
Commercial diatomite 2 531 2.01 (1.02~7.04) 1.08+0.18
9 443 0.07 (0.06~0.08) 1.91%0.14
16 531 0.03 (0.02~0.03) 2.98+0.26
23 265 0.02 (0.01~0.02) 4.19+0.43
Aluminum silicon 2 - — -
9 455 0.45 (0.33~0.73) 1.30%0.19
16 447 0.20 (0.17~0.24) 2.18%0.25
23 454 0.10 (0.08~0.12) 2.1240.22
Talcum powder 2 - - -
9 419 4.59 (2.64~16.07) 1.29%0.28
16 332 1.85 (1.34~3.34) 1.49+0.31
23 419 0.73 (0.59~0.89) 2.09%0.28
Calcium phosphate 2 - - =
9 — — —
16 - - -
23 - - -
Silica blue 2 - - -
9 — —_ —
16 - - -
23 - -~ -
Clay 2 - - -
9 361 20.6 (3.24~216) 0.70+0.31
16 361 3.46 (1.47~106) 0.93%0.30
23 276 1.02 (0.69~2.14) 1.48+0.35
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Table 4. Mortality of Rhyzopertha dominica and Sitotroga cerealella in bimonthly detection of residual toxicity of
laboratory and commercial grades of diatomite mixed with rough rice

. Treatment Mortality after treatment (%)
Insect species
2 mo 4 mo 6 mo
Rhyzopertha dominica®  0.1% Diatomite 100 94.9+5.0 100
0.5% Diatomite 100 100 100
0.1% Commercial diatomite 96.5+6.1 98.3£2.9 83.7£15.2
0.5% Commercial diatomite 100 100 100
Sitotroga cerealella” 0.1% Diatomite 100 100 100
0.5% Diatomite 100 100 100
0.1% Commercial diatomite 92.6+12.8 100 85.2+16.9
0.5% Commercial diatomite 100 100 100

a) Observed with diatomite of both levels to Rhyzopertha dominica 16 days after treatment.
b) Observed with diatomite of both levels to Sitotroga cerealella 3 days after treatment.
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Table 5. Mortality of Sitophilus spp.”in monthly detection of residual toxicity of laboratory and commercial gradess
of diatomite mixed with hulled rice

Mortality after treatment (%)

Treatment
1 mo 2 mo 3 mo
0.1% Diatomite 98.2+3.1 100 100
0.5% Diatomite 100 100 100
0.1% Commercial diatomite 100 88.7+1.6 92.4%13.1
0.5% Commercial diatomite 100 100 100

a) Observed with diatomite of both grades to Sitophilus spp. 16 days after treatment.
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Table 8. Loss of rough rice and reproduction of Rhyzopertha dominica after treated with laboratory or commercial
grades diatomite

Mean no. of insects Loss of rough rice (g)

Treatment

2 mo 4 mo 6 mo 2 mo 4 mo 6 mo
0.1% Diatomite 67.7 ab 83 a 107 a 05a 0.8 a 13 a
0.5% Diatomite 38 a 39a 39 a 0.0 a 0.03 a 0.03 a
0.1% Commercial diatomite 150 ¢ 288 b 313 b 26D 48b 54D
0.5% Commercial diatomite 104 bc 117 a 129 a 0.8 a 11a 14a
Untreated 142 ¢ 244 b 267 b 3.2b 40b 44b

* Means in the same column with different letters are significantly different by Duncan’s multiple range test
(p < 0.05).
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Table 7. Loss of rough rice and reproduction of Sitotroga cerealella in bimonthly samples treated with laboratory

or commercial grades diatomite

Mean no. of insects

Loss of rough rice (g)

Treatment

2 mo 4 mo 6 mo 2 mo 4 mo 6 mo
0.1% Diatomite 36 a 40 a 40 a 02a 0.3a 03a
0.5% Diatomite 47 a 47 a 9.7a 0a 0a 0a
0.1% Commercial diatomite 59 a 82 a 84 a 0.6 a 09 a 1.0 a
0.5% Commercial diatomite 34a 37a 38a 0a 0.03 a 0.1a
Untreated 301D 382 b 387 b 51b 6.5 a 6.6Db

* Means in the same column with different letters are significantly different by Duncan’s multiple range test

(p < 0.05).

R\ BERORABERPEREXBEYELRBRHEL RN

Table 8. Loss of hulled rice and reproduction of Sitophilus spp. treated with {aboratory or commercial

grades diatomite

Mean no. of insects

Loss of rough rice (g)

Treatment 2 mo 4 mo 6 mo 2 mo 4 mo 6 mo
0.1% Diatomite 104 a 128 a 803 a 15a 6.2a 16.8 a
0.5% Diatomite 69 a 74 a 8l a 0.6 a 13a 13 a
0.1% Commercial diatomite 103 a 162 a 1283 a 19a 9.3 a 28.2 a
0.5% Commercial diatomite 153 a 52a 109 a 0.5a 1.3 a 19a
Untreated 286 b 1255 b 2248 b 85D 30.9 a 55.2 b

* Means in the same column with different letters are significantly different by Duncan’s multiple range test

(p £ 0.05).
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E AR R RS R
RMmEEE R > ARRABRREF ML
W1 0.1% R - EREEREYEAE
EEREHE  ERRTME T EERS %
EHR > TERFRCEZTME  BERBWE
T2 R BEGIBARE - HRERKRIEZE
CERHBRDREEZ 16 RZ RS I - ¥
TIRRAIDUR B 2 3 R AERBEYE o MK
RERE > FRZIILTKRIE W5 EIVEHE

BE  EREELRRENIRBYBEEE L
EREREERKEEEERREEE o

BRERNFEEWEL S BBE
Aldryhim (1990) & #5 H #E 85 7 30°C Rt
WELNBEBDERR 20°C - RS HWEL
OB RIS 80°CREBES 20°C o Ry 1- 3%
BB RZBREBERE > % 30°Chg
20°C RS f o T AH B % & 40% B 78 7 60%
(Aldryhim, 1993) > BE/REY # 1 % & S5
BRRNZBRE B B - KREBIRE
FERER 30+2°C > HEEE R 60+10% 4k
BT MR EMB R - R E—S
BRaY - DR (o R BRI I -

Carlson (1962) #54 # + 8128 B LIS WE
W& CRERRY EE IR R LR R E S » 3R,
Z F BI%% (Cryptolestes pusillus Schonhe-
rr) ~ KR~ BRKERIFE 2 FE T EE
95% ° Arthur and Brown (1994) DA &4 1L
ZHTE T RREICAE - AR RS EE A
He SHBELHBRERKKRZ SRR
£ HEtfF AR BBRERERRIEZ Y8
> BB EZ FALER - Golob (1997) @48
Y+ EERHE 12 A& HIaEEL
F£0.35% P L o DIARE 2 FER » EHREE
T R BT R 6 {8 B < Biva s » Bijfe
BRELL0.5% 2 B kel M bhy i 1 s g
YR HEREZRE ABREVWE1+S
INTHRITEHTE M 850 7T » T LAY s 1408
e 120 T 0 B EERUERBHRE 1/
7 TIFGIERER LAMHE o WAL L
Wit 0.5% BEEXRERY) > FERAPERES
Bith - KRB R ik - iR L EER
EIEEERE - HAWE LR - BEASR
EERERS - TR B R B T B
0 R R AL R B IR R AR 5
[ o LEREERAEE A LR KNNE - HEE
AR E BT B RSN - AEE
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HHTTER 2 BB o (B 2 B EERE R
RE B R > NEUMLER R EETEY
B A A F A AT e B SR TEAT 58 kit
BABRY¥E + (Golob, 1997) » B EEIREEA
WP E - BHFYE L AEESER - 1E
KR BB S P EHE  YAEH Rt
FEHRA - AtE S bz R - EEEZER
RERKBEMNZERE R E L (De
smarchelier and Dines, 1987; Aldryhim,
1993; Arthur and Brown, 1994) °

EEEEMR ERIE - K LER
BEMEER -4 EEEREVIEEM
B > AU BT 25 9 2 (deltamethrin) Bl fa} K
SEBERMEERF (Yao and Lo, 1997) » A
A ERRE SERRETIR S - Tk
kA HE R DUER LSS - MREAERZE
@bie A MERSBRERES - AL
W ARER o BEREHR/INVEEKRE E B
WIE > FERARES LR B RBEERE
& PR FTEE -

B

AHEATEEEXEA S 87- BHK -1.3-
18 -26(4-5) Kz 88 Bl -1.3- K -04(14)  FHER
BE > XRBRARFERESYREFERE
+ - FARGE L AEREELAZTRITAE
iE o AR M ARREZHRE/NMEZ W)
EH— OB -
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Evaluation of Several Mineral Insecticides for Control of Stored
Product Insects

Me-ChiYao* and Kang-Chen Lo Department of Applied Zoology, Taiwan Agricultural Research Institute, 189 Chung cheng Road,
Wufeng, Taichung, Taiwan, R.0.C.

ABSTRACT

In order to solve problems of stored product insects and decrease the harm
to people or the environment, the effects of several mineral insecticides such as
diatomite, aluminum silicon, talcum powder, calcium phosphate, silica blue, and
clay to Rhyzopertha dominica Fabricius, Sitotroga cerealella Olivier, and Sitophi-
lus spp. were investigated. Diatomite was the best in efficacy of control among
tested insecticides. The price of diatomite of commercial grade is much lower
than that of the laboratory grade, being only 1/7 as expensive. The same control
effect was observed with diatomite of both grades to Rhyzopertha dominica and
Sitophilus spp. 16 days after treatment, and to Sitotroga cerealella 3 days after
treatment. The control effect of 0.5% Commercial grade diatomite when mixed
with rough rice could last for 6 months, and when mixed with hulled rice could
last for 8 months. Commercial grade diatomite, with the advantages of being
non-toxic and low cost, is recommended for the control of stored products in-
sects. It is a promising material for practical use in the future.

Key words: Rhyzopertha dominica, Sitotroga cerealella, Sitophilus spp., mineral
insecticides, diatomite.
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