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; s 1HH| 2:8H | 38EH | 4EH | 5EH|6:EH| 78H| 8 MH| 9:HH|10:8H [1LEH |12 H || A5
B-1 10 25 30 5 0 0 13 12 3 3 0 0 101
2 JE
a0 B-2 10 24 20 2 0 0 10 9 0 0 0 0 75
D-1 5 26 26 2 0 0 6 5 0 0 0 0 70
3 S
D-2 5 32 26 2 0 0 4 11 3 1 0 0 84
. F-1 6 26 25 9 0 0 5 9 3 1 0 0 84
2 JE[H
F-2 13 36 21 11 2 1 28 6 11 8 0 0 137
. H-1 7 39 23 4 0 0 23 6 5 &) 0 0 110
3 JEH
H-2 6 34 29 4 3 7 7 17 5 0 1 1 114
J-1 7 32 24 5 0 1 20 8 6 1 1 0 105
4 [
J-2 8 31 24 4 0 0 15 9 2 0 0 3 96
27.5C
. L-1 11 35 23 9 0 4 13 17 13 2 0 1 128
5 ]
L-2 11 34 31 3 1 1 17 21 3 0 0 0 122
N-1 4 26 15 10 1 4 9 0 3 17 5 0 94
6 S
N-2 6 19 22 9 1 11 9 6 6 0 1 5 95
. P-1 3 31 28 7 0 4 7 10 7 2 0 2 101
8 ]
P-2 12 23 18 6 1 2 11 10 6 0 2 5 96
. R-1 4 13 25 20 2 0 0 1 0 0 2 1 68
3 JEfH
R-2 5 24 25 10 1 0 1 2 2 0 0 0 70
T-1 4 23 25 18 0 1 3 2 5 2 0 0 83
4 S
T-2 4 32 33 9 0 0 1 10 1 2 0 0 92
. V-1 6 24 25 19 1 0 1 11 7 1 0 0 95
25C | 5aHEH
V-2 7 21 17 26 1 0 6 5 13 12 0 1 109
X-1 9 19 24 12 3 0 3 3 10 2 0 0 85
6 I fH
X-2 9 23 20 16 0 0 4 3 1 6 0 0 82
. Z-1 3 30 22 18 0 0 0 9 13 5 0 0 100
8 A
7-2 4 18 22 9 0 0 0 5 12 0 0 0 70
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; il 1EH | 2:8H|3HH | 48H | 5HH| 6:HH | 78H | 8HH| 9HH | 10H |1LER [128H| At
e-1 13 36 14 7 0 1 10 0 14 2 0 0 97
e-2 10 37 21 5 0 4 2 1 5 0 0 0 85
e-3 10 37 23 7 1 7 6 2 8 0 0 3 104
27.5C
e-4 14 39 29 8 4 5 5 2 8 3 0 0 117
e-5 10 43 19 3 2 5 6 5 1 1 0 2 97
e-6 22 34 12 6 0 10 9 0 0 0 0 0 93
6 ]
i-1 17 40 14 12 0 0 6 2 1 0 0 0 92
i-2 13 40 24 7 1 0 6 0 7 0 0 0 98
5 i-3 8 36 19 12 1 0 1 2 7 6 0 0 92
25C
i-4 15 32 24 14 0 0 3 3 6 0 1 0 98
i-5 12 36 21 9 0 0 6 0 2 0 0 0 86
i-6 10 44 18 8 1 0 4 0 2 1 0 0 88
HGHMF oM 2L L 7o AR S e 2 8 2R T,
4. F¥
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PR Z L 3HEL v,
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THoa LR BN AF S N2, WEAT2.5C R4 5 2 L2k ), BRI 1 B D572,
IR &N TORBIZ KD 5N 255128 THE, WY 2 LB OMEZ2HE LoD
WMEEZRETLIENHEE LV EHZ B,
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Biodegradation, 32, 263-278 (1993)

5) Gilberg, M., Inter Atmosphere Disinfestation Using AGELESS Oxygen Scavenger in ICOM
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X —7— F KRR FRIEELH (low oxygen treatment) ; I8l (oxygen absorber, oxygen scaven-
ger) ; 2 7 V' 53 Sitophilus zeamais Motschulsky (maize weevil) ; JE1-2 (mortal-
ity) ; IJEKkL: (temperature dependence)
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Required Period of Low Oxygen Treatment at 25C,
27.5C and 30°C for the Low Oxygen Treatment of
Cultural Objects: A Case Study with Sitophilus zeamais
as a Tolerant Species

Yuko ONODERA, Yukio KOMINE and Rika KIGAWA

The efficacy of low oxygen treatment depends on temperature and relative humidity.
Several reports have shown that higher temperature and lower relative humidity usually
decrease exposure period of low oxygen treatment for complete insect mortality. For
example, at 30°C, it was reported that 3 weeks was sufficient for complete mortality of
common museum insects by low oxygen treatment. However, sometimes it is considered
difficult to maintain higher temperature such as 30°C, and too low relative humidity cannot
be applied to museum objects. Also at 20°C, 10 weeks was required for complete mortality
in previous experiments. But in some cases, shorter periods are preferred for such treat-
ments. Therefore, treatment periods of 25°C, 27.5C and 30°C were studied while maintain-
ing the relative humidity at approximately 50%RH.

In the present study, rice grains containing eggs, larvae and pupae of Sitophilus
zeamais, one of the most tolerant insect species for low oxygen atmosphere, were used.
Low oxygen atmosphere was attained with RP-20K oxygen absorber. Temperature was
maintained at 25°C, 27.5°C and 30°C respectively, and relative humidity was maintained at
approximately 50%RH. After treatments, numbers of adult emergence were counted.

As a result, 4-week treatment at 27.5°C was required to achieve 1009 mortality while
5-week treatment at 25°C was required to achieve 1009 mortality. These data suggest that
a treatment of at least 4 weeks at 27.5C or 5 weeks at 25°C are recommended to treat

insect species which are tolerant to low oxygen atmosphere.
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