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On the Effect of Temperature and Humidity of the Air
upon the Diminution of the Body Weight in the
Silkworm larva, Bowbyx mori L.

Sadajirc YAMAGUCHI
(Received July 10. 1933)

Résumé

The physiological importance of water to organisms is too well known to
requir special discussion. .

Generally, the lepidopterous larva, contains a great deal of water in the
body. In the silkworm the 88~85% of the body weight is the water.

Therefore temperature and moisture of the air, especially ups and downs
of water in organisms, gives a great effect to the animal in phyisology and ecology.

On the silkworm starved, author (1931) has ever 1nvest1gated the influence
of relative humidity upon the length of survival

In other animals, change of water content and body weight, and functions
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of evaporation were already studied by many authors, such as Bodine, Hall,
Smith Vernon and Jackson, Okawa, Koizumi, Nishimura, Masui, Itaya, Ikeda
and others.

As far as author’s knowledge concerned, however, the influence of tempera-
ture and moisture upon the following problems is not yet reported. 1) Type
of diminution of body weight, 2) amount of diminution in certain hours, 3)
action of both temperature and humidity for diminution, 4) ability of regulation
to diminution and 5) the rate of diminution of water and solid.

So that, in this paper these problems above mentioned were described.

Material and method
1. Material.
Materjals used in this experiments are as follows.
1) Just finished the 3rd moulting.
C. No. 101xE. No. 9 , J. No 110, C. No. 103.
2) Just finished the 4th moulting.

J. No. 1.xC. No. 4 J. No. 110. C. No. 103,
3) 3 days after the 4 th moulting. C. No. 101.
(C. weeres chinese E. e European oo Japanese.)

2. Method.

For the temperature apparatus, thermostat, incubating room and cold sto-
rage were used.’

For the humidity the various definite solution of H,SO, (by Regnault) were
prepared (see the previous report.)

Experimental results

The experimental results obtained are as follows. :

1. Temperature and humidity of the air, during starvation, they decrease
linearly the body weight of the animals respectively, up to death.

2. The great diminutiou of the hody weight is due to the loss of water.

3. During starvation, the amount of diminution of a certain body weight
in certain hours are as follows. :

a) In the range of 90°~47°F (90°, 80", 68°, 62° and 47°F) the temperature
decreases body weight considerably, but in lower tempsrature it sems to be
affected by the humidity.

b) The smaller the moisture the larger the amount of loss in weight
(mainly the water loss) becomes,

This is similar to the evaporation of water that is proportional to the
saturation defﬁciency(lOd—H) of the air. (H is relative humidity). In the drier
state, however it seems to show an ability of regulation (prevention of the
evaporation), .

4. In the range of 47°~90°F (at 50% of humidity), the amount of diminu-
tion of the body weight affected by change of 1° (F) is relatively large in the
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high tempzrature. But on the lower temperatures it seams to be affected by
humidity.

The amount of thz diminution affected by change of 1% of humidity be-
comes large on the higher humidity (in the other word on the small saturation
defficiency of the air) too.

5. In certain range of tempsrature and humidity (temperature 62°—00°
(F) at 50% of humidity, humidity 50 —609% at 80° (F) of temperature), the change

of 1° (F) and 1% of humidity causes nearly the same change of body weight.

6. In the living silkworm it seems to have the ability of regulation for
diminishing of body weight, it is prevented in the dry state and accelerated
in the wet state.

(The Imperial College of Sericulture and Silk-industry Uyeda, Japan.)



