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Efficacy of Carbon Dioxide for Controlling Flat Grain Beetle (Cryptolestes pusillus) in
Rice and Its Egg Morphology
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Abstract: All developmental stages of flat grain beetles (Cryptolestes pusillus) coexisting with rice grains in
LDPE packaging bag (16x18 cm) were exposed to 50% CO, and found that the mortality rate of larval and
adult stages were 100% and significantly different to those of pupal stage (90.11 + 2.46%) and egg stage
(78.95 £ 8.58%) (P<0.05). For using 70% CO, treated on the tolerant stages, pupal and egg stages, the
mortality rate were 80.00 + 8.43 and 87.91 + 10.57%, respectively, and not significantly different to those
treated with 50% CO, (P>0.05). Eggs of flat grain beetle were studied using scanning electron
microscope. The results revealed that average length and width of the eggs were 541.73 + 12.25 and
155.25 + 6.24 pm, respectively. The eggs were smooth surface, and aeropyle and micropyle were not
found at 12,000x.

Keywords: Cryptolestes pusillus, carbon dioxide, rice, flat grain beetle egg
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Figure 2. Scanning electron microscope (SEM)
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Table 1. Average percent mortality of all stages of flat grain beetle at 45, 30, 21 and 14 days after

fumigation with 50% CO,

Developmental stages

Days after fumigation (days)

Percent mortality + SD !

Egg
Larva
Pupa
Adult

45
30
21
14

78.95+8.58 ¢
100.00 +0.00 a
90.11+246 Db
100.00 +£0.00 a

' Means within a column followed by same letters are not significantly different (95% ClI)
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Table 2. Average percent mortality of egg and pupal stages of flat grain beetles at 45 and 21 days after
fumigation with 70% CO,

1

Developmental stages Days after fumigation (Days) Percent mortality + SD
Egg 45 80.00+8.43 a
Pupa 21 87.91+10.57 a

' Means within a column followed by same letters are not significantly different (95% CI)

X298 18exm 8820 EMR Sc CMU E"Suu.__.,.r?«";';s:« 1080um 2888 EMR Sc CMU

Figure 3. (a) SEM of flat grain beetle egg with flour fragments indicated by arrows, and (b) egg after

removing flour fragments

Figure 4. (a) SEM of flat grain beetle egg (250x), (b) smooth surface of the egg chorion (1,000x), (c)
anterior end of the egg (600x), (d) anterior end of the egg with chorionic plate indicated by
arrows (900x), (e) and at 1200x, and (f) magnified anterior end of the egg (12,000x)
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