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Summary

The effect of the low temperature, 0°C, and of
nitrogen gas atmosphere on the toxic action of
hydrogen phosphide to the adult of the azuki
bean weevil, Callosobruchus chinensis L. and the
rice weevil, Sitophilus zea-mais Motsch. were
investigated, and the uptake amounts of oxygen
by the both weevils under the same conditions
were measured,

The weevils were exposed to a high concen-
tration of hydrogen phosphide in a flask con-
taining air of 0°C or nitrogen gas of 20°C for
an hour or four hours. Then these weevils were
transferred into air at 20°C. In the meantime,
they recovered from narcosis, moved normally
and knocked down gradually over a long period,
while the weevils fumigated in air with the same
concentration of the fumigant at 20°C knocked -
down within an hour,

Hydrogen phosphide was not toxic to the
weevils at 0°C or in nitrogen gas atmosphere
since they could not respire under these

conditions.
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Table 1. Changes in susceptibility to NAC, PHC, MTMC and methomyl of smaller
brown planthopper during selection with NAC, PHC, MTMC and methomyl.
Generation NAC PHC MTMC Methomyl
selected 1/b LDy 1/b LDg 1/b LDso 1/b LDy,
LE strain 0.21 0.379 0.24 0. 049 0.13 0. 029 "0.37 0.114
©2 - 0.48 0.224 0.30 0. 054
4 0.69 0.342 0.26 0.149
5 . 0.22 0. 062
7 0.47 0. 078
8 : 0.36 0. 078
10 ' 0.22 - 0.270 0.32 0. 084
11 0.34 0. 327 0.40 0. 417
12 0.30 0. 344 0.36 0. 089 0.52 0.174 )
15 0.20 0.239
20 0.30 0.612
23 0.29 0.788
25 0.35 0.105 0.32 0.838

* LDy in pg per tube (1.1x10.4cm)
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Table 2. Changes in percentage frequency of individuals with low, middle and high
activities of E4 or E; band during selection with different carbamates.
Generation NAC Methomyl PHC MTMC
selected L/L* L/L L/L L/M L/H M/L H/L L/L L/M L/H M/L H/L
LE strain 100
3 70 10 5 10 5
5 65 15 10 10
7 100 53 37 10
8 85 10 5
9 ) 85 5 10 45 35 10 10
11 55 25 15 5
12 ) . 45 32 13 8 2
14 40 30 5 25
15 100
20 40 25 10 20 5
25 100 35 . 30 15 20

* Eq band/E; band, L: Low activity,
7 5 —~ YO 12X PEYEXTRE % & ol
MR -1z, - PHC itk 2k Tid Fe 25,
MTMC iz & % #IK T Fs 225 E; k@il o i
IEEEREVHBL, —BoME B kaitiss
PRIEFEIER R UL, 222 h o og, 178y~
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2 5V VIBEPEMST ERN RN MR R D i % KL
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1z, ULbUxv Itk 2MIkTi, Freitwovy

Table 3. LDy values to malathion in NAC-,
MTMC-, methomyl-, malathion-se-
lected strains and susceptible (LE)
strain of smaller brown planthopper.

ain and .
ggxernation /b LDy*  Resistance
selected

LE 0.26 ~ 0.242

NAC (Fyg) 0.39 0. 185

MTMC (Fy3) 0.60 1.850 7.6

Methomyl (F;e) 0.31 0.711 2,9
(Fgg) 0.33 0.533 2,2
(F) 0.20  0.528 2.2

Malathion (Fy)** 0.40 10.33 42,7

* LDg in peg per tube (1.1 X 10,4 cm)
** From Okuma and Ozaki (1969)
** T Dgy of strain selected/LDy, of LE strain

M: Middle activity, H: High activity.
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Summary

This investigation was undertaken to examine
the possibility of the development of resistance to
carbamate insecticides in the smaller brown plant-
hopper, Laodelphax siriatellus Fallén. Fourth-
fifth instar larvae of susceptible (LE) strain were
selected successively with NAC (Sevin, carbaryl),
1-naphthyl PHC (Baygon,
arprocarb), o-isopropoxyphenyl methylcarbamate,
MTMC (Tsumacide), m-tolyl methylcarbamate,
and methomyl, (Lannate), S-methyl N-(methylcar-
bamoyloxy) thioacetimidate, at 70-75% mortality.

methylcarbamate,

Levels of resistance of the insects to given
insecticides were compared at LDy, value obtained
by the contact method. The results obtained
were as follows:

i 1) When the LE strain were selected succes-
sively for 15 generations with NAC, the LD,
value to NAC of the strain was somewhat smaller
as compared with competent value of the original
strain, .

2) Tolerance to PHC during the first four
generations of selection with PHC was slightly
increased, but the tolerance varied to the lower
levels during 12 generations of selection.

3) The F,; generation selected with MTMC
showed a 6-fold resistance to MTMC, but the
resistance did not increase further selection until
25 generations,

4) No change in the LDy, values to methomyl
was found during first 10 generations of selection
with methomyl. Thereafter the resistance to
methomyl was slightly increased by successive
selections, and attained a 7.4-folds resistance in
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the Fgs generation,

5) Selection for 12 generations with MTMC

caused a 7,6-folds increase in the resistance to
malathion. Tolerance to malathion slightly in-
creased during selection with methomyl, although
the level of tolerance to malathion was not
directly correlated to the number of generations
selected, Susceptibility to malation was not
changed in the NAC-selected strain.

6) Esterases hydrolyzing pA-naphthyl acetate
in adults of the strains selected with carbamates
were separated by the thin layer electrophoresis,
and intensity of esterase activity in the bands
separated was measured by using a densitometer.

Individuals having high activity of E; band
were found little in the F, generation selected
with PHC, Similar results were found in E, band
in the Fy; and F,; generations, although frequency
of their high activity was less than that of E,

band. Percentages of individuals with low, middle
and high activities of the esterase bands in the
F,¢ generation were 45, 40 and 15%, respectively.
Individuals having high activity of E, and E,
bands appeared carly during selection with
MTMC, They were rapidly increased with the
progress of generations. Percentages of individu-
als with low, middle and high activities of the
esterase bands in the Fg generation were 35, 50
and 152, respectively, The above mentioned
results suggested that genetic factor(s) responsi-
ble for the malathion resistance was involved
into the planthopper populations by the successive
selection with phenyl carbamates.

Individuals having middle and high activities
of the esterase bands were not found during
selection with NAC for 15 generations and
methomyl for 25 generations.
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