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Effect of food-grade inert dust on the growth and development of
three insect pests of stored-grain

CAO Yang' LI Jin® LI Yan-Yu'™ ZHAO Hui-Yi' ZHANG Tao' SHI Tian-Yu' TIAN Lin'
(1. Academy of State Administration of Grain, Beijing 100037, China;
2. School of Food Science and Technology, Henan university of Technology, Zhengzhou 400052, China)

Abstract The eggs and first instar larvae of Tribolium castaneum ( Herbst) | Lasioderma serricorne ( Fabricius) and
Oryzaephilus surinamensis ( Linnaeus) were treated with a food-grade inert dust ( No. 4) using a dry, residual film
bioassay. The hatching rates of all three species was over 97% , mortality of just hatched larva over 96% and mean
mortalities of first instar larvae over 99% . The results show that the food grade inert dust had no effect on the hatching rate
of these three insects, but killed almost 100% of first instar larvae. The combined influence of inert dust and wheat
moisture content on a T. castaneum F| generation was investigated using orthogonal tests; the results show that both factors
significantly inhibited the development of F| generation. When the moisture content of wheat was between 12% and 14% ,
100 mg/kg to 150 mg/kg of inert dust can effectively inhibit the development of the F, generation of T. castaneum.
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Table 1 Orthogonal factor level
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Moisture content( % ) Dosage ( mg/kg)

1 10 50
2 12 100
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4 16 200
1.3 HiESH
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Table 2 The hatching rates and hatching larvae mortality of three species insects after

food-grade inert dust treated

- 4y A1 5 P9 4 8 4 15
A Hatching rates( % ) P Hatching larvae mortality( % ) P
Species
REFEZH Treatment  XFHE4H Control AbFRZH Treatment X REZH Control
AU T 97.2 98.0 0. 608 96. 4 6.5 0. 000
T. castaneum
A 98.8 99.2 0.766 97.6 0.4 0. 000
0. surinamensis
HH 5 F 98. 4 98. 8 0.784 96. 4 2.8

L. serricorne

0. 000
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Table 3 The mortality of 1st instar larvae after food-grade inert dust treated
T AR FIHE (g/m”’ 1 #% 4 B ¥ 58 72 K Mortality (% )
P
Species Dosage 5 2 Treatment Xt B 2H Control
AU 2 99. 6 0 0. 000
T. castaneum
HEA s 0.2 99.6 0.4 0. 000
0. surinamensis
A 0.2 100 2.1 0. 000

L. serricorne

x4 ARMEAKEMISHANETHRUAENLFARNBNEFETE

Table 4 Survival rate of Tribolium castaneum teated by different wheat moisture and food-grade inert dust dosage

S Rk il ﬁ?ﬁ%
Moisture content( % ) Dosage (mg/kg) Survival rate( % )
1 10 50 0
2 10 100 0
3 10 150 0
4 10 200 0
5 12 50 6.
6 12 100 0.
7 12 150 0
8 12 200 0
9 14 50 30.
10 14 100 19.
11 14 150 2.
12 14 200 0
13 16 50 42.
14 16 100 18.
15 16 150 12.
16 16 200 5.
Ckl 10 0 29.
Ckl 12 0 48.
Ckl 14 0 49.

Ck1 16 0 62.
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Table 5 Significance analysis( paired comparison) of treatment group and control group

12 56 2 4L XT R 2
. N X B2 Control #2%(1-]) Fr iR 5
Treatment Treatment Control A PA{g
. TEHER(%) Mean deviation Standard error
(mg/kg) TR (% ) (mg/kg)

50 19.8 0 47.17 -27.9 (%) 2.20 <0.01
100 9.6 0 47.7 -38.1 (%) 2.20 <0.01
150 3.7 0 47.7 —44.0 (%) 2.20 <0.01
200 1.3 0 47.7 -46.4 (%) 2.20 <0.01

Wex FRMO0.05KFEEEREE,

# indicates significant difference at 0. 05 level.
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AR F (P <0.01), H 4 5] iy, ) ol
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0.01) , BE TP PR 3 X R L4 ¥ B 1 300 i 1 A 410
A 2 2 B S HARE .
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Table 6 Variance analysis of orthogonal test

=2 3 5 R ¥y
Source Type I sum of squares df Mean square F& PE
1 A A 12 416.0(a) 15 827.7 25.5 <0.01
Corrected model
5916.8 1 5916.8 182.5 <0.01
HoKE 5211.2 3 1737.1 53.6 <0.01
Moisture
F 4074.8 3 1358.3 41.9 <0.01
Dosage
SokE x F &2 3130.0 9 347.8 10.7 <0.01
Moisture x Dosage
%% Error 2075.2 64 32.4
M Total 20 408. 0 80

3 @RS
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1 200 mg/kg 4 5 H3 AT R b 410 il 2R L 1) o U s
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