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A Study on the Treatment Schedule of Phosphine Fumigation for Stored Grains Infested with Granary Weevil,
Sitophilus granarius (L.) (Coleoptera : Dryophthoridae). Yasuhiro Ishige, Hironori Nishizaki”, Yusuke Hoshikawa,
Yukari Taenaka, Hisashi Kitamura® and Hiromitsu Naito (Research Division, Yokohana Plant Protection Station,
1-16-10, Shin-Yamashita, Naka-ku, Yokohama, 231-0801 Japan, yokohama_shodoku @pps.maff.go.jp "Chubu
Airport Sub-station, Nagoya Plant Protection Station. ? Yokohana Plant Protection Station). Res. Bull. Pl Prot.
Japan. 53: 19-24 (2017).

Abstract: Fumigation tests were conducted using phosphine (PH,), which is an active substance of aluminum
phosphide (AIP), in order to investigate the treatment schedule for stored grains infested with granary weevil
(Sitophilus granarius (L.)). After estimating the treatment conditions from sorption tests of stored grains and
preliminary mortality tests of the granary weevil, the treatment schedule was established by conducting a mortality
test of the granary weevil in stored grains. The mortality tests demonstrated that granary weevils in stored grains were
killed completely at a dose of 2.0 mg/l with a loading factor of 0.5 kg/l or below for 24 days at 10-15C, for 16 days at
15207, for 7 days at 20-25C and for 5 days at 25-35C. Chemical injury by PH; fumigation of stored grains was

examined under severer conditions than the established treatment schedule. No injury to stored grains was observed

as a result of observing the weight loss and outward or inside appearance after fumigation.

Key Words: Sitophilus granarius, phosphine fumigation, stored grain, mortality, injury
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Fig. 1 Progressive gas concentration during sorption tests of stored grains fumigated with phosphine at a dose of 2.0 mg/1 for 9-30 days

at 15-35° C with a loading factor of 0.5 kg/I.

Y Sorption tests of wheat at 25° C and 35° C are quoted from Hayashi et al. (2016).
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Mortalities of pupae of Sitophilus granarius fumigated with phosphine. (mean% * SD)

No. Duration of fumigation (da
Tem}zerature Dose Replicate tested 1 g (day)
(O] (mg/l) (N)
2 3 5 7 9 12 14 16 18 21 24 26
0.3 1 54 944 98.1 100
10 0.5 3 280 97.7+35 100 100
0.8 3 198 100 100 100
0.3 3 948 975+12 99.8+0.6 99.9+0.6
15 0.5 3 816 99.8+1.2 100 100
1 1 295 96.6 100 100
0.3 3 727 96.1£0.8 99.6%0.5 100
, 0.5 3 648 99.3+0.8 100 100
202
1.0 3 654 98.9+13  100.0 100
2.0 3 734 92.8+44 100 100.0
0.3 3 618 99.3+0.9 100 100
) 0.5 3 601 95.7+0.6 100 100
257
1.0 3 708 99.9+0.2 100 100
2.0 3 754 93.7£59 100 100.0

Y Numbers of individuals were estimated from emerged adult numbers on untreated controls.
» Mortality tests at 25° C and 20° C are quoted from Hayashi et al. (2016).
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Table 2 Mortalities of pupae of Sitophilus granarius fumigated with phosphine by loading wheat of 0.5 kg/l. (mean% * SD)

Tem;zerature Dose Replicate No. tested V Duration of fumigation (day)
O (mg/l) N) 3 4 5 6 7 14 16 18 21 24
10 359 - - - - - - - 99.2+£0.8 99.7£0.5 100
15 1,334 - - - - - 99.7£0.5 100 100 - -
20 L7 1,195 - - 97.7£0.5 99.9=£0.1 100 - - - - -
25 1,045 98.8£0.9 99.9+£0.2 100 - - - - - - -

Y Numbers of individuals were estimated from emerged adult numbers on untreated controls. Pupal infestation rate in wheat was

considered from the estimation.

Table 3 Changes in weight of stored grains fumigated with phosphine at a dose
of 3.0 mg/l for 30 days and non-fumigated control.

Changes in weight

Pt e son ooty s 501
Control Fumigation
Wheat 94.2 £ 0.0 94.5 £ 0.2
Barley 95.1 = 0.6 95.8 = 1.1
10°C 10° C, 28 days Rye 90.7 £ 0.9 93.4 0.8
Corn 97.6 £ 0.0 97.9 = 0.1
Sorghum 96.3 £ 1.1 971+ 1.1
Wheat 90.3 £ 1.6 90.7 £ 2.0
Barley 91.1 £ 0.1 91.0 = 0.3
35°C 35°C, 28 days Rye 86.5 + 04 86.6 = 0.2
Corn 94.8 £ 0.2 95.0 = 0.2
Sorghum 934 += 0.8 93.5 £ 1.0
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Fig. 2 Comparison of grains fumigated with phosphine at a dose of 3.0 mg/l for 30 days and non-fumigated control. (Left: Normal,
Right: Crushed)
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