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Effect of Photoperiod and Temperature upon Wing Form and

Development of Japanese Tussock Moth, Orgyia thyellina

Yasuyuki SAKURATANI and Yoshihiro YAMAMOTO

Synopsis

The Japanese tussock moth, Orgyia thyellina, is a pest of fruit and garden trees in Japan.
Female moths emerging in summer have normal wings (macropters) but those in autumn
have atrophied ones (brachypters). This species obtained in Kyoto City was reared under
different photoperiods and temperatures so as to study the developmental periods and the
mechanisms to determine the wing form of females. Macropters were obtained in the photo-
periods longer than 14 hrs, while brachypters in the shorter photoperiods. The population
in Kyoto (35°2" N) followed closely the geographic gradient of critical daylength found in
the populations from other regions in Japan. The threshold temperature for development
was about 9.8°C for male and 10.6°C for female, and the thermal constant was about 594
degree-days for male and 602 degree-days for female. In Kyoto the number of generations
seems to be three per year. The number of larval instars was usually five for male and six
for female, but six for male and five or seven for female in the photoperiods shorter than
14 hrs and at the high temperature.
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Table 1 Effect of temperature upon the development (average days + 95% confidence limits) of

Japanese tussock moth.

Temperature (°C)

5 20 25 30 to K

Egg 28 12 8 7 9.2 137.0

Mal Larva 61.3t1.3  32.7:09  22.3:07  23.0£2.0 9.4%* 344.8%*
¢ Pupa * 13.8:0.5 8.9£0.5 7.4£1.1 8.6 149.3
Total - 59 39 37 9.8**%  594%w*

Egg 28 12 8 7 9.2 137.0
Female 12T 70.8:0.9  40.9:1.3  26.7:07  28.4:22 9.1%* 434 8%+
#€  pupa * 11.2¢0.4 7.1:0.2 6.1:0.3 75 1316
Total - 64 42 42 10.6+* 602%**

* The pupal period could not be determined because of the accident.

** Obtained for the results at temperatures except 30°C.
*** Obtained for the results at temperatures of 20°C and 25°C.

to: Threshold temperature, K: Thermal constant.

Table 2 Effect of photoperiod upon the development (average days +95% confidence limits) of

Japanese tussock moth.

Photoperiod (hrs)

12L-12D 13L-11D 14L-10D 16L-8D

Egg 9 9 8 8
Male Larva 21.3t0.4 26.2+1.9 25.7£1.9 22.3+0.7
Pupa 10.7+0.4 9404 8.7+0.3 8.8:0.5

Total 41 45 42 39

Egg 9 9 8 8
Female Larva 25.9+0.8 28.4+0.4 27.7+0.8 26.7+0.7
Pupa 7.7£0.3 7.8+0.2 7.5+0.3 7.1+0.2

Total 43 45 43 42

L and D ; Light and dark periods in hours, respectively.
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Table 3 Frequency of the number of instars of larvae reared at different temperatures and photoperiods.

Instar Temperature (°C) Photoperiod (hrs)
type 15 20 25 30 12L-12D 13L-11D 14L-10D 16L-8D
41 0 0 0 0 1(3.4) 0 0 0
Male 5123(100.0) 21 (100.0) 28 (100.0) 8 (66.7) 28 (96.6) 9(52.9) 8 (42.1) 28(100.0)
6| 0 0 0 3(25.00 0 8(47.1) 11(57.9) 0
71 0 0 0 1( 8.3) 0 0 0 0
510 3(136) O 2(14.3) 15(62.5) 0 0 0
Female 6 |20(100.0) 19 (86.4) 22(100.0) 8(57.1) 9(37.5) 35(97.2) 27(90.0) 22(100.0)
71 0 0 0 4 (28.6) 0 1(2.8) 3(10.0) 0

The figures in the parentheses indicate percentage.
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Fig. 1 Relationship between larval period and fre-
quency of various instar types of larvae.
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Fig. 2 Percentage of brachypterous females obtained
under various photoperiods.
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Fig. 3 Frequency (%) of three wing forms of female
moths at different temperatures.

Table 4 Relationship between the wing form of females and the number

of their larval instars

Instar type 5 6 7
Wing form B I M B I M|B I M
20 o 0 3,0 o0 180 0 O
Temperature 25 o 0O o}(2 o0 18/0 0 O
co) 30 0 0 2|1 1 6|1 1 2
Total 0o 0 S 3 1 42| 1 1 2
12L-12D|1Ss O 0| 9 0 O[O0 O O
Photoperiod 13L-11D| 0 0 033 0 0|1 0 O
(hrs) 14L-10D| 0 O O (12 6 53 0 O
Total 15 0 054 6 5|4 0 O

B: Brachypters, I: Intermediate forms, M: Macropters.
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