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Effects of Packing Methods and Fumigation of
Phosphine for Control of Rice Weevil(Sitophilus oryzae)

Young-Bae Kim

Agricultural Sciences Institute, Suweon 440-707, Korea

Abstract

Effects of air-tighteness of packing material and aluminum phosphide fumigation on

mortality of rice weevil were studied during rice storage. Air-tight storage of rice in sealed
bag of 0.1mm PE film or sealed glass bottle reduced the deterioration of rice quality and

killed all rice weevils after 60 days storage, while paper bag, PP bagand straw bag storage

kept them alive. One tablet of aluminum phosphide in one cubic meter heap of rice packed
in PP bag was sufficient to kill all rice weevil in it, when the heap was covered by 0.15

mm PE film during fumigation.
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Table 1. The temperature change of grain and warehouse inside

Month June July Aug. Sep. Oct.
Temp. in warehouse(°C) 22.1+3.0 24.11+2.3 25.34+2.9 20.0%£2.5 14.012.8
Grain temp. (°C) 23.0+2.1 22.8%+2.0 25.1%2.2 20.5x2.1 15.8x=2.0
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Table 2. Number of alive adults of rice weevil (Sitophilus oryzae) in various packing during

storage
Days after storage 0 30 60 90 120
PP bag 30 25 46 62 104*
Paper bag 30 25 38 54 98*
Straw bag 30 26 40 56 88
Sealed PE bag 30 19 6 1 0°
Airtighted bottle 30 15 0 0°

Scores followed by same letter in the column of 120days indicate unsignificant difference by DMRT (5%).

Table 3. The ratio of damaged kernels by rice weevil (Sttophilus oryzae)

Unit: %
Days after storage 30 60 90 120
PP bag 0.7 1.1 2.4 5.2%
Paper bag 0.4 0.9 1.7 3.8b
Straw bag 0.4 0.8 1.8 3.4°
Sealed PE bag 0.5 1.0 1.1 1.1¢
Airtighted bottle 0.3 0.4 0.4 0.4°
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cores followed by same letter in the column of 120days indicate unsignificant difference by DMRT (5%).
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Table 4. The changes of chemical composition during rice storage

Chemical composition

Fat acidity(KOH mg/100g)

Uric acids(mg%)

Before storage
After 120 days storage

Straw bag

PP bag

Paper bag
Sealed PE bag
Airtighted bottle

31.22 48.25
33.70 68.76
33.04 71.31
33.05 69.28
32.01 52.16
31.86 50.88
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Table 5. Adult’s mortality of rice weevil depending on covering material and the concentration of

phosphine fumigation

Unit : %
Concentration of phosphine
(Tablet/m®) 0 0.5 1.0 1.5
0.10mm PE film 0 91.0 99.4 100.0
0.15mm PE film 0 94.5 100.0 100.0
0.20mm PE film 0 99.4 100.0 100.0
0.40mm Tarpaulin 0 100.0 100.0 100.0

Table 6, Number of alive adults of rice weevil grown from the egg and larva after phosphine

fumigation
Concentration of phosphine
After 10 days 90 9 1 0
20 days 153 14 6 0
30 days 15 1 0 0
40 days 4 0 0 0
Total 262 24 7 0
Agult’s mortality(%) 90.8 97.3 100.0
Covering material : 0. lmm PE film.
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