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An investigation was carried out on the effect of constant temperature and changes in tempera-
ture on the diapause egg production in Ringetsu, the tropical race of the silkworm, Bombyx mori.
Four different temperatures, 20°C, 23°C, 25°C and 28°C, were tested in this experiment. During the
embryo stage and the earlier larval instars (1st~3rd instar), low temperature was conducive to the
production of non-diapause eggs, whereas high temperature promoted to the production of diapause
eggs. During the later larval instars (4th~5th instar), low temperature and high temperature
showed opposite effects, respectively. The temperature during the embryo stage was the most
effective. These results indicate that the pattern of response to the temperature in Ringetsu
resembled that in the bivoltine races. A distinct difference between Ringetsu and the bivoltine
races, however, was found in the sensitivity to temperature during the embryo stage. The diapause
egg production of the bivoltine races was affected by the temperature during the developmental
stages after hatching, when the embryo was exposed to the ‘intermediate’ temperature ranging
from 15°C to 25°C. In Ringetsu, the range of this ‘intermediate’ temperature was assumed to shift
to the region higher than 20°C. Effect of the combination of temperature and photoperiod was
also investigated. Two different conditions, 23°C » 12L 12D and 28°C - 15L 9D, were tested in this
experiment. Most of the results were consistent with the data on the effects of temperature

and
photoperiod. (Faculty of Agriculture, University of Tokyo, Bunkyo-ku, Tokyo 113)
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Table 1. Effect of constant temperatures on the
diapause egg production in the tropical
race, Ringetsu.

Temperature Diapause
(C) (%)
20 0
25 15.9

Photoperiod was 12L 12D.
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Table 2. Effect of changes in temperatures on
the diapause egg production in the
tropical race, Ringetsu.
Temperature Larval instar at transfer®
€ 1st 2nd  3rd  4th  5th
25—20 1.5 17.1 20.0 31.0 40.4
25—23 8.7 83 12,5 13.6 14.8
25—28 84.6 37.5 35.3 0 11.5
20—28 0 0 4.8 5.0 0
20—25 0 0 0 0 0
20—23 0 4.3 0 0 0

* . Insects were transferred within 24hr of hatch
or ecdysis.
Photoperiod was 12L 12D. Figures in the table
denote the diapause(%).
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Table 3. Sensitivity to temperature of each developmental stage in the tropical
race, Ringetsu.
Temperature Stage at which the Diapause Temperature Stage at which the Diapause
(°Cc) exposure to 20°C occurred (%) Cc) exposure to 25°C occurred (%)
25220 Egg (Embryo) 0* 2025 Egg (Embryo) 1. 5%
Larva 1st instar 0 Larva 1st instar 0
2nd instar 5.8 2nd instar 0
3rd instar 6.0 3rd instar 0
4th instar 13.7 4th instar 0
5th instar 28.0 5th instar 0
* : Data from Table 2.
Photoperiod was 12L 12D.
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Table 4. Effect of constant temperature and
photoperiod on the diapause egg pro-

duction in the tropical race, Ringetsu.

Temperature * Photoperiod Di?%‘;l s€
28°C + 15L 9D 79.2
87.1

23°C - 12L 12D

Table 5.
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Effect of changes in temperature and photoperiod on the diapause egg

production in the tropical race, Ringetsu.

Larval instar at transfer*

Temperature « Photoperiod

1st 2nd 3rd 4th 5th
28°C » 15L 9D —23°C » 12L 12D 100 100 97.3 100 97.1
23°C » 12L 12D—28°C + 15L 9D 70.1 40.6 30.6 34.2 33.3
* ! Insects were transferred within 24hr of hatch or ecdysis.
Figures in the table denote the diapause(%).
Teble 6. Sensitivity to temperature and photoperiod of each developmental stage
in the tropical race, Ringetsu,
Temperature Stage at which the Temperature Stage at which the
. exposure to Diapause . exposure to Diapause
Photoperiod  23°C « 12L 12D occurred (%) Photoperiod 28°C « 15L 9D occurred (%)
28°C « 15L 9D 88.9 23°C « 12L 12D 90, 2
28°C » 15L 9D Egg (Embryo) 25.9 23°C - 12L 12D Egg (Embryo) 100
11 " Larva 1st instar 97.3 11 Larva 1st instar 100
23°C « 12L 12D 2nd instar 94.8 28°C « 15L 9D 2nd instar 98. 2
3rd instar 98.6 3rd instar 95. 8
4th instar 100 4th instar 92.7
5th instar 100 5th instar 67.2
Pupa 98.6 Pupa 92.0
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