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Responses of Stored Grain Insects to Carbon Dioxide. 2.Effects of Temperature and Exposure Peri-
od on the Toxicity of Carbon Dioxide to Sitophilus granarius, Lasioderma serricorne, Plodia inter-
punctella, Ephestia cautella and Ephestia kuehniella. Hideaki KisHiNno, Mutsuro Goto, Morikazu
IMAMURA and Yukihiro SoMA. (Chemical & Physical Control Laboratory,Research Division ,Yoko-
hama Plant Protection Station). Res. Bull. PL. Prot. Japan32: 57 - 61 (1996).

Abstract : Responses of all stages of S. granarius to 40, 50, 60, 70, 80, and 100% CO2 for 5 days at
20 or 25 °C showed that larvae and pupae were almost the same resistant and they were more resis-
tant stages than egg and adult stages. The larvae and pupae were killed completely under condi-
tions of 40 ~ 80% CO2 for 35 days at 20 °C or 21 days at 25 °C. All stages of L . serricorne and 3
species of Lepidoptera (P. interpunctella, E. cautella and E. kuehniella) were also killed completely
under conditions of 50% CO2 for 14 days at 20 °C or 10 days at 25 °C and 50% COz2 for 7 days at 20 °C
or 5 days at 25 °C respectively.

Key Words : fumigation,carbon dioxide,grains,susceptibility,quarantine treatment,Sitophilus gra-

narius, Lasioderma serricorne, Plodia interpunctella, Ephestia cautella, Ephestia kuehniella
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Fig.1. Mortalities of eggs, larvae, pupae and adults of S. granarius resulting from 40 ~ 100% carbon

dioxide for 5 days at 20 °C and 25 °C
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Table 1. Estimated LT50 and LT 95 values for larvae and pupae of S. granarius fumigated with 50 or 80% carbon diox-
ide at 20 or 25 °C.
COz
Temperature concentration Stage LT50(95%FL) LTo5(95%FL)
(¢ (%) (day) (day)
5 larvae 4.4(3.4-5.5) 13.8(10.5- 20.1)
pupae 4.0(2.5-5.0) 11.4( 8.1-32.2)
20
% larvae 3.8(2.9-4.7) 12.1( 9.5-16.7)
pupae 2.3(13-3.2) 12.3( 8.0-30.8)
5 larvae 3.0(23-3.7) 9.5( 7.6-12.8)
pupae 2.7(2.1-3.3) 7.7( 6.2-11.0)
25
80 larvae 3.2(2.5-4.0) 10.2( 8.0-14.2)
pupae 2.5(1.6-3.1) 94(69-18.7)
Table 2. Mortality of pupae and larvae of S. granarius exposed to 40 ~ 80 % carbon dioxide for 14 , 21 or 35 days at
20 or 25 C.
Mean % mortality
CO2 20°C 25°C
concentration 21d exposure 35d exposure 14d exposure 21d exposure
(%) pupae larvae pupae pupae larvae pupae
40 92.2 100 100 92.2 100 100
50 98.5 100 100 98.7 100 100
60 874 100 100 98.6 100 100
70 70.5 100 100 97.2 100 100
80 714 100 100 96.5 100 100

1. Means of two replicates.

2. 200 ~ 500 pupae or larvae were used in each concentration.
3. Mortalities were estimated from survivors in untreated control.
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Table 3. Mortality of all stage of L . serricorne exposed to 50% carbon dioxide for 7, 10 or 14 days at 20 or 25 °C.
Mean % mortality
Species Stage 20°C 25°C
10days 14days 7days 10days
eggs — 100 — 100
larvae 98.5 100 99.5 100
L. serricorne
pupae 96.8 100 97.2 100
adults 100 100 100 100

Table 4. Mortality of all stage of P . interpunctella,
dioxide for 3 ,5 or 7 days at 20 or 25 C.

E . cautella and E . kuehniella exposed to 50% carbon

Mean % mortality

Species Stage 20°C 25°C
5days 7days 3days 5days

eggs 100 100 100 100

Pinterpunctella larvae 99.3 100 100 100
pupae 94.7 100 95.2 100

adults 100 * - 100 —

eggs 100 100 100 100

E cautella larvae 100 100 100 100
pupae 100 100 97.6 100

adults 100 * - 100 —
eggs 100 100 100 100
. larvae 100 100 100 100

E kuehniella pupae 96.6 100 97.8 100
adults 100 * - 100 —

* Adults of each species were killed for 3 days at 20 °C.
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