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Fig. 1. Apparatus for determining oxygen uptake
‘by azuki bean weevils.

A; vessel, 67ml, B; cage for confining
the weevils, C; three-way tap, D; glass
tube for measuring.
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Fig. 2. Apparatus for observing knock down time
of azuki bean weevils.
E; glass bottle containing the original
hydrogen phosphide gas, F; mercury
gas pipett, G; flask for observing knock
down time of the weevils by the gas.
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Fig. 3. Oxygen uptake by azuki bean weevils for each five minutes corresponding
to the time at the temperature of 20, 30 and 40°C.
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Fig. 4. Correlation between the concentrations of hydrogen phosphide in air and the fifty per
cent knock down time of azuki bean weevils at the temperature of 20, 30 and 40°C.
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Table. 1. Correlation between CXt produét and oxygen uptake by azuki bean
weevils at the temperature of 20, 30 and 40°C.

Temperature Oxygen uptake, Ou
°C Cxt product, k* ;d/g/S min kX Ou
20 105 100 1.05x104
30 - 47.5 230 1.09x104
40 29 380 1.10x104

* The product of the concentration of hydrogen phosphide in air, ppm, and the fifty

per cent knock down time, hr.
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Table, 2. The uptake weight of hydrogen phosphide to fifty per cent knock down of
azuki bean weevils at the temperature of 20, 30 and 40°C.

Tem[;eTaturc Oxygen uptake Air uptake, Au t* p**
°C sd/weevil/min rg/weevil/min min ng/weevil
20 0. 086 0.58 630 3.6
30 0.196 1.23 290 3.5
40 0.329 2.03 175 3.5

‘_“Thc fifty per cent knock down time of azuki bean weevils in the atomosphere containing

10 ppm hydrogen phosphide gas.

** The uptake weight of hydrogen phosphide to fifty per cent knock down of azuki bean

weevils,
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Summary

The uptake amounts of oxygen by the azuki
bean weevil, Callosobruchus chinensis L., were
measured, and the weevils were observed the
fifty per cent knock down time, KTy, in flasks
containing the atomosphere of various concentra-
tions of hydrogen phosphide at the temperature
of 20, 30 and 40°C.

The uptake amounts of oxygen, Ou, increased
with the temperature rising. Correlation between
the concentrations of hydrogen phosphide in air,
C, and KTy to the weevils, #, was according to
the equation, Ct=k (constant), moreover, k de-
creased with the temperature rising.

The products of k and Ou were constant at
every temperature, Consequently, the effective
dose of the fumigant to the weevil was found
to depend on the uptake amounts of oxygen by
the weevil. Therefore, the dose of hydrogen
phosphide to fifty per cent knock down of weevils
was calculated at about 3.5ng/weevil.
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