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Pressure Relief Valve and Packaging Against Agricultural Produce Pests
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Abstract

The infestation of two stored product insect pests : sawtoothed grain beetle (Oryzaephilus surinamensis)
and red flour beetle (Tribolium casteneum), common pests found in cereals and cereal products, through the
pressure relief valve embedded on two types of packages : resealable transparent aluminum-foil zip bag (zipper
pouch) and gusseted bag, was observed. The pressure relief valve or the one-way degassing valve (valve) which
is connected to the package to allow the pressure out of bag and prevent air introduction into the bag. Each type
of zipper pouch and gusseted bag contained 100 % brown jasmine rice (brown rice) and muesli. They were
placed in a plastic jar as the arena test. Both insects at the 2" and 4" instar larval and adult stages were released
into the arena test. The results revealed that the 2™ and 4" instar larvae of O. surinamensis were not able to get
through the valve while the O. surinamensis adults were able to pass through the valve and stay inside the cereal
packages. There was no significant difference in the number of insects of being able to pass through the
gusseted bags (7.0+4.5 insects) and zipper pouch (1.3+0.8 insects) containing brown rice, and the gusseted
bags (4.3+2.5 insects) and zipper pouch (10.5+3.6 insects) containing muesli. In addition, the insects were able to
reproduce their progeny in the gusseted bag (21.5+4.2 insects) and zipper pouch containing brown rice (32.0+4.4
insects) as well as in the gusseted bag (26.0+2.8 insects) and the zipper pouch containing muesli (26.5+7.9
insects). For T. castaneum, the 2”d, 4" instar larval and adult stages were not able to get through the valve.
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Insects released in a plastic box

Figure 1 A gusseted bag and a zipper pouch containing brown jasmine rice or muesli (A) and plastic boxes

containing 2 types of packages and some insects

Table 1 The number of O. surinamensis and T. casteneum passing through the pressure relief valve embedded

on 2 types of packages : gusseted bag and resealable transparent aluminum-foil zip bag

Packaging type

Insect type 100% Brown jasmine rice Muesli

Gusseted bag Zipper pouch Gusseted bag Zipper pouch

O. surinamensis 2" instar larva 0"% 0 0 0
4" instar larva 0 0 0 0

Adult 7.0£5.0a 1.3+£0.8a 4.3£2.5a 10.5+3.6a

Progeny 21.5+4.2a 32.0+4.4a 26.0+2.8a 26.5+7.9a
T. casteneum 2"instar larva 0 0 0 0
4" instar larva 0 0 0 0
Adult 0 0 0 0
Progeny 0 0 0 0

" Means within columns and rows followed by the same letters are not significantly different according to LSD test (P<0.05)
¥ No insect produced in the packaging in untreated control.

Figure 2 A pressure relief valve(A) and its size compared with a 0.78 mm hole (B)
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Figure 3 O.surinamensis with 0.55 mm body width (A) and T.castaneum with1.08 mm body width (B) under

stereo microscope at a magnification of x10
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