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Packaging with Nitrogen Gas to Control Maize Weevil (Sitophilus zaemais L.)
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Abstract

The rice packaging with four kinds of bag and nitrogen gas to control maize weevil
(Sitophilus zaemais L.) was done in year 2012-2013 at the laboratory of Postharvest
Technology Research and Development, Bureau of Postharvest Research and processed
agricultural products, Department of Agriculture. The Study was done by testing rice package
with four kinds of bags; foil bags, PET bags, KNY bags and NY bags filled with the nitrogen gas
compared to no nitrogen gas. The experiment tested with four growth stages of maize
weevil; eggs, larvae, pupae and adult. The result was found that packing with four kinds of
the bags (foil, PET, NY and KNY) without nitrogen gas could control four growth stage of
maize weevil (pupa, adult, larva and eggs) within 2 weeks of packing. However, when using
the four packages with nitrogen gas could better control the four growth stages of insect
within 1 week. Moreover, the four kinds of bags could store nitrogen gas well. Additionally,

the amount of the toxin Aflatoxin increased very little retention period of 6 months.
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Table 1 Effect of Nitrogen gas with Plastic bag on survival of adult stage of Sitophilus zeamais

Motschulsky after kept at 1 -4 weeks.

Average number of living insects
1 week 2 weeks 3 weeks 4 weeks
Nitrogen + Foil 0.0 0.0 0.0 0.0
Nitrogen + KNY 0.0 0.0 0.0 0.0
Nitrogen + NY 0.0 0.0 0.0 0.0
Nitrogen + PET 0.0 0.0 0.0 0.0
Without Nitrogen + Foil 0.0 0.0 0.0 0.0
Without Nitrogen + KNY 0.0 0.0 0.0 0.0
Without Nitrogen + NY 0.0 0.0 0.0 0.0
Without Nitrogen + PET 0.0 0.0 0.0 0.0
control 100.0 100.0 100.0 100.0




Table 2 Effect of Nitrogen gas with Plastic bag on survival of pupa stage of Sitophilus zeamais

Motschulsky after kept at 1 -4 weeks.

Average number of living insects

1 week 2 weeks 3 weeks 4 weeks
Nitrogen + Foil 0.0 0.0 0.0 0.0
Nitrogen + KNY 0.0 0.0 0.0 0.0
Nitrogen + NY 0.0 0.0 0.0 0.0
Nitrogen + PET 0.0 0.0 0.0 0.0
Without Nitrogen + Foil 16.3 0.0 0.0 0.0
Without Nitrogen + KNY 10.3 0.0 0.0 0.0
Without Nitrogen + NY 3.7 0.0 0.0 0.0
Without Nitrogen + PET 57 1.7 0.0 0.0

control 657.0 727.3 690.5 1,023.0

Table 3 Effect of Nitrogen gas with Plastic bag on survival of larva stage of Sitophilus zeamais

Motschulsky after kept at 1 -4 weeks.

Average number of living insects

1 week 2 weeks 3 weeks 4 weeks
Nitrogen + Foil 0.7 8.3 0.0 0.0
Nitrogen + KNY 0.0 0.0 0.0 0.0
Nitrogen + NY 0.0 0.0 0.0 0.0
Nitrogen + PET 0.0 0.0 0.0 0.0
Without Nitrogen + Foil 1.7 0.0 0.0 0.0
Without Nitrogen + KNY 0.3 0.0 0.0 0.0
Without Nitrogen + NY 2.0 0.0 0.0 0.0
Without Nitrogen + PET 0.5 0.0 0.0 0.0
control 344.3 364.3 298.7 502.3




Table 4 Effect of Nitrogen gas with Plastic bag on survival of egg stage of Sitophilus zeamais

Motschulsky after kept at 1 -4 weeks.

Average number of living insects
1 week 2 weeks 3 weeks 4 weeks
Nitrogen + Foil 2.0 0.0 0.0 0.0
Nitrogen + KNY 0.0 0.0 0.0 0.0
Nitrogen + NY 0.0 0.0 0.0 0.0
Nitrogen + PET 0.0 0.0 0.0 0.0
Without Nitrogen + Foil 399.3 52.0 0.0 0.0
Without Nitrogen + KNY 4aa5.7 28.0 0.0 0.0
Without Nitrogen + NY 497.0 65.3 0.0 0.0
Without Nitrogen + PET 239.3 46 0.0 0.0
control 244.3 354.3 465.7 328.3
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Figure 1 Oxygen volume in different packaging at the time 1-6 months.
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2 Amount of Aflatoxin in milled rice after kept in different packaging.

Brown rice

—o—Nitrogen+Foil
—m-Nitrogen+PET

—a—Nitrogen+KNY

Nitrogen+MNY
e Control

1 Z 3 4 5 &6
Packaging Time (Months)

Figure 3 Amount of Aflatoxin in brown rice after kept in different packaging.
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