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Responses of the Pupae of Sitophilus granarius L., Sitophilus zeamais MoTSCHULSKY and Sitophilus
oryzae L. to Phosphine and Mixtures of Phosphine and Carbon Dioxide. Mutsuro Goto, Hideaki
KisHINO, Morikazu IMAMURA, Yuji HIROSE and Yukihiro SomMA. (Chemical & Physical Control Labora-
tory, Research Division, Yokohama Plant Protection Station). Res. Bull. Pl Prot. Japan 32 :63 - 67
(1996).

Abstract : Responses of the pupae of S. granarius, S. zeamais and S. oryzae were studied with phos-
phine at 0.5, 1.0 and 2.0g/m?® at 15 °C or 20 °C. A complete mortality for the pupae of 3 species
would be obtained for 2 weeks or more at the range of 0.5 ~ 2.0g/m? at 15 °C. In the fumigation at
20 °C, the LT9s5 value of the pupae of S. granarius was 3.9 days at 0.5g/m* and 100% mortality was
obtained for 10 days. The period for complete mortality against the pupae of S. zeamais and S.
oryzae was 14 days. A practical quarantine fumigation with phosphine would be possible at 20 C.
To reduce phosphine fumigation periods, mortality comparison tests were conducted with phos-
phine (0.3 ~ 0.6g/m?) and phosphine(0.3 ~ 0.6g/m?) + carbon dioxide (2 ~ 50%) at 15 °C and
20 °C. No significant difference between phosphine alone and mixture of carbon dioxide was
observed on the mortalities of the pupae of 3 species.

Key Words : fumigation, carbon dioxide, phosphine, mixture, grain, quarantine treatment, suscepti-

bility, Sitophilus granarius, Sitophilus zeamais, Sitophilus oryzae
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Table 1. Estimated LT50 and LTos values for the pupae of S. granarius, S. zeamais and
S. oryzae fumigated with phosphine at doses of 0.5, 1.0 and 2.0 g/m® at 15 °C.
Species Dose 0 LTso0 (95%FL) LT9s (95%FL)
(g/m%) (day) (day)
0.5 546 2.8(1.9-41) 18.2 (10.3-52.9)
S. granarius 1.0 834 1.6 (1.1-2.1) 12.8 ( 8.6-23.3)
2.0 990 19(1.4-24) 8.5(6.1-13.9)
0.5 1,134 4.0(2.8-6.2) 26.1 (13.8- 86.6)
S. zeamais 1.0 1,302 31(24-4.1) 25.5 (15.7-54.2)
2.0 1,278 43 (3.3-5.7) 19.0 (12.5-36.8)
0.5 1,302 42 (29-6.5 27.1 (14.2-93.2)
S. oryzae 1.0 1,458 2.4 (1.8-3.1) 19.2 (12.3-37.9)
2.0 1,704 3.6 (2.8-4.7) 16.1 (10.7 - 30.1)

Table 2. Estimated LTs0and LTos values for the pupae of S. granarius fumigated with phos-

phine at a dose of 0.5 g/m® at 20 °C.

n LTs0 (95%FL) LTo5 (95%FL) 100% Mortality
(day) (day) (day)
2,781 1.0 (0.8-1.1) 39(34-47) 10~

Two replicates.
* n=405
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Mortality of the pupae of S. granarius, S. zeamais and S.
oryzae fumigated by mixture gas with 0.5 g/m® of phos-
phine and 0, 2, 5, 10 and 20 % carbon dioxide for 3 days at
15°C.
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Mortality of the pupae of S. zeamais fumigated by phos-
phine at doses of 0.3 and 0.6 g/m® and by mixture gas with
0.3 and 0.6 g/m® of phosphine and 40 % carbon dioxide for
5 days at 15 °C and 20 C.
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Table 3. Mortality of the pupae of S. granarius, S. zeamais and S. oryzae fumigated
by mixture gas with 0.5 g/m? of phosphine and 0, 30, 40 and 50 % carbon

dioxide for 7 and 14 days at 20 °C,
Dose 7 days exposure 14 days exposure
Species PH3 CO2 Mortality Mortality
(g/m?) (%) %) %)
0.5 0 111 99.1 127 100
S. granarius 0.5 30 111 98.2 127 100
0.5 40 111 98.2 127 100
0.5 50 111 93.7 127 100
0.5 0 156 994 167 100
S. zeamais 0.5 30 156 98.1 167 100
0.5 40 156 96.8 167 994
0.5 50 156 98.1 167 100
0.5 0 191 974 196 100
S. oryzae 0.5 30 191 90.0 196 100
0.5 40 191 90.0 196 94.4
0.5 50 191 95.3 196 99.5

Two replicates.
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