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Fig. 1.  (Left). Oxygen consumption of the wireworms, difft‘erex_lt in body weight at 25°
(May 1, 1956). ) o o
> Fig. 2. (Right).Relation between the body weight of wireworm and the oxygen consump-
tion per individual at various temperatures. (In 35°, the scale of ordinate is on the right
side.) - R . ‘
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Table 1., Oxygen consumption (mL/hr) of wirewofm at five different temperatures. .

Temperature " No. Body length Nu{nper of dey weight‘ ~ Oxygen consumption mL .
°C mm individuals . mg per -individual] per body weight
1 ‘135 5 13.5 3.578 0. 265
2 '14.5 5 .16.4 '4.510 L 0.275
3 14.5 5 17.8 3.738 0.210
15.5 4 15.5 5 18.5 - 4.810 10,260
5 16.5 5 24.5 5.513 '0.225
6 17.5 5 30.9 6.551 10.212
7 18.5 5 310" 6.169 . 0.199
1 10.5 10 5.6 <2012 0.520
20.0 2 £ 10.5 10 7.0 -~ 3.80 |- 0.550
: 3 12.5 5 ©10.1. . .3.636 - 0.360
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4 14.5 » 5 4.6 . 4.395 0.301
5 15.0 5. 16.8 4.872 0.290°
6 ' 16.5 5 20.6 4.738 0.230
20.0° 7 17.5. 5 28.0. 5.600 - '0.200
8 18.5 5 30.0 7.200 0.240
9’ 18.5 5 32,0 8. 000, © 0.250
10 18.5 5 34.4 6.949 0.202
1 9.5 10 5.0 3.925 0.785
2 1.5 10 9.0 6.840 0. 760
‘ 3 1.5 ° 5 15.0 8.100 0.540
‘ 4 15.0 5 15.8 7.347 0.465
' 25.0 5 15.0 5 19.6 ©.9.584 " 0.489
6 16.5 5 24.0 11.088 ©0.462
7 18.5 5 30.4 12. 464 0.410
8 18.5 5 31.0 12.307 0.397
9 18.5 5 31.0 13.485 . 0.435
© 10 19.0 5 33.0, 12.870 0.390
v " 13.5 5 1.3 - 9.605 0.850
- 2 13.5 5 13.0 9.490 0.730
3 13.5 5 13.7 11.234 - 0.820
4 4.5 5 15.5 10. 385 0.670
5 14.5 5 16.2. 11.502 0.710
30.0 6 14.5 5 17.0 12.240 0.720
7 15.5 5 17.7 11.505 ... 0. 650
8 15.5 5 18.2 12.012 0. 660
9 16.5 5 24.5 14.945 0.610
10 17.5 5 _129.5 © 16.520 0. 560
' 1 19.5. 5 . 33.2 17.928 0.540
12 19.5 5 35.0 19.950 ©0.570
1 12,5 10 9.9 - 14.256 1.44
2 12.5 10 10.8 17.496 1.62
3 12.5 10 1.2 16.240 1.45
4 13.5 "5 13.8 22.632 1.64 -
5. 14,5 5 16.0 27.040 1.69
35.0 6 14.5 5 16.2 - 26.730 1.65
7 - 14.5 5 © 16.4 25.912 1.58°
8 '15.5 5 18.4 25.944 1.41
9 16.5 "5 | 222 29.748 1.34
10 17.5 5 29.0 31.610 1.09
11 17.5 5 29.4 31.458 1.07
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(Left). Relation between the size of wireworm and the oxygen.consumption per
(In 35°, the scale of ordinate is on the right side:)
(Right). Relation between the temperature and oxygen consumption of wireworm, ~

_different in body weight (11, 15, 20, and 30mg)
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Table 2, Oxygen consumption (mL/hr) per
. mg body weight at different temperatures.

Temperature Body weight of wire worm (mg)
°C L ] 15 | 20 | 30
15.5 "0.325 | 0. 265 '0.225 | 0.200
20.0 0.370 | 0.300 | 0.250 | 0.230
25.0 0.617 | 0.535 | 0.475| 0.420
30.0 0.850 | 0.730 | 0.640 | 0.565
35.0 1.525 | 1.740 | 1.435 | 1.118
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Fig. 5. Comparison of oxygen consumption
of wireworms collected at two different
- seasons. ’
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| Résumé '

In order to know the optimurn temperature for .

growth of the wire worm, Melanotus caudex Lewis,

at its feeding period in spring, its oxygen consump-

tion at various .temperatures were measured
using Warburg s manometer.

The oxygen consumptxon increased lmenrly for
70 minutes, while the worms ‘were shaked as
frequent as 110 times per mmute Therefore, thel
oxygen consumptions in 60 mmutes after the start
of the experiment were considered as an mdex

. The oxygen consumptions per 1nd1v1dua] increased

gradually as the worms grew, and this tendency

was more remarkablé as the temperature rose

At 35° the oxygen consumptron of the smal]»ﬁ"

individuals less than 14 mg decreased - rapidly,
probab]y due, to any factor other than temperature.
The O2 consumption per mg of body weight is

. ~20°
"0.36, 0.6 and 1. 05 mL respectwe]y.

N threshf)ld
" influence on the respiration’ \are' 23°, and 22°,

. ~ larvae.

high in younger individua]s and decrcases gradua]lyr '

- as they grew. - - .

The O: consumption per unit body weight takes R
a constant value when the body weight of measured

_individuals and temperature were made constant.

Therefore, this value is used adequately - for
comparison of data obtained at different cases. .
the O

consumptxon was constant of about 0 2mL at. 15 5

In the’ mdxvxduals weighing 30 mg,
while at 25 30 and 35°,° 1t mcreases to

The authors’ assumed that ba]anced state of

. respiration is a manifestation of normal life’ and

the ‘disturbed state of it is that of abnormal life.
Assuming that the- normal state of resplratxon
in spring was 0. 2~0. 3mL of O. consumptmn, the

of temperature exerting - abnormal

* respectively on the individuals of 30 mg and 20 mg

of body wexght :

The Oz consumptxon of the worm at its immature
larval perrod was’ hrgher than that of mature
. The O:
c‘o_llected on May 1 were higher than those of the
worms collected on Maich 8. It is vbe]ieved to be

consumption- of - the worms

owmg to the dx{ference of ’ temperature of their

living place.

Studies on lhe Relauon between lhe Silica Content in the Rlce plant and the Insect

" Pests. V. Kaoru SASAMOTO (Laboratory of ‘Applied Entomo]ogy,

Faculty of Liberal Arts and

"Education, Yamanashi Umversxty, Kofu). Recerved Nov. 20 1956. Botyu Kagaku, 22, 159-164 .

1957, (with English résumé, 164).
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