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Table 1. Criteria for the grades of differentiation, based on IcHikAWA et al. (1955).

Grade Criteria
(0 3 No sign of differentiation. o
A Fat bodies become somewhat dissociated.
B: Adult organs such as eyes, legs and antennae are completely formed but not

yet colored, except the eyes which have turned pale brown. Wings show no
sign of differentiation.
C: Antennae and legs are colored black and the body is provided with numerous
scales and hairs. Wings are differentiated and milky white in color.
D,: Wings have turned slightly yellow, and the lightblue and/or red spots on the
D{ hind wings are appearing but the black pattern is still unclear.
D,: The black pattern on wings is clear but not complete.
E: Formation of wing pattern is complete and the adult is ready to emerge.
F: Adult emergence.

®1 AESHEDETR

Criterion for evaluating the grade of adult differentiation
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Grodes of pupae kept under o 14-hour or a 12-hour

photoperiod at 20° C. Figures in parentheses indicate the

number of days after pupation.
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Table 3. Adult differentiation in the l1l6L-pupae kept under
various photoperiods at 20°C from pupation. Dissection was

made 60 and 150 (in parentheses) days after pupation.

Localities of materials

Conditions
Tanzawa Kanazawa Yamagata Toyota
161.8D 00 00 00 00000
(4) (AA)
1519D - - AAAAB 00
14110D CCC CcC D.D,D,D-D cccce
2 72
13L11D CcC cC DlDlDlDl ccc
(D,*D,*)
212 (FF)
12112D C ccC CCCDlDl cC
(D, *E*) (D,*)
2 2
8L16D - - CCDlDlD1 cC

* individuals found dead at the time of dissection.

13 BREI8F = Tz sek LT Aol
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Table 4.

60 or 150 (in parentheses) days after pupation.

Adult differentiation in the 12L- or the 8L-pupae

Conditions 12L-pupae 8L-pupae
from pupation Tanzawa Kanazawa Yamagata Yamagata
1618D 00 00 0000 0000
(AA)
151.9D - - 0000 0000
14110D 00 00 0000 0000
(A*4) (4)
131L11D CcC c OAAD D.D,D,D
2 2 72
12112D CC cC OODlDl OCCDl
(C*D,*) (D,*)
2 2
8L16D - - 0000 OCCD1

* individuals found dead at

the time of dissection.
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Table 5. Period of short day exposure required for the

onset of adult differentiation in the léL-pupae of L.

japonica of the Toyota population.

Duration of treatment

Grades
(1st) 20°C-12L12D (2nd) 20°C-16L8D

Series A

10 days 60 days 000

20 days 60 days CCDy

30 days 60 days CD,Dy
Series B

10 days - 0000

20 days - 00A

30 days - AAAA

40 days - ccc
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Table §. Combined effects of temperature and photoperiod
on the onset of adult differentiation in 16L-pupae of L.

japonica of the Toyota population. The Grade of differen-

tiation 60 or 100 (in parentheses) days after pupation is

indicated.
Conditions Grades
Longday
23°C-16L8D 0000
14°C-1618D 00
Shortday
33°C-12L12D (O000AB)*
30°C-12L12D 000
309C-10L14D (OABBBB)*
25°C-12L12D OC(DZDZE)*
23°C-12112D ccce
14°C-12112D oc
10°C-10L14D (000000 )*

Constant darkness
o
20°C-DD (CCDlDlDlDl)*

(D)DyDy Dy )**

* Kyoto population

*%* Tanzawa population
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Table . Effects of a change in temperature and/or photoperiod

on the onset or the rate of adult differentiation in the 16L-

pupae of L. japonica of Tanzawa, Kanazawa (*) or Toyota (1)

population.
Exp.
No. lst conditions 2nd conditions Grades
a.  20°C-12L12D  20°C-16L8D D,D,EXE*E*
(60 days) (75 days)
b. 20°¢-12L12D 5°C-DD D$D%D, D; D,
(60 days) (75 days)
c. 23°C-16L8D 16°C-1618D BBCCC*C*
(60 days) (15 days)
d. 20°C-16L8D 14°C-16L8D INUAS: Y
(60 days) (60 days)
e. 20°C-16L8D 4°C-10L14D o' ot

(60 days) (60 days)




i - =
%%Lg’ i%L;L

Table 8.
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Effects of a change in temperature and/or photo-

period on the onset or the rate of adult differentiation in

the 1l6L-pupae of L. japonica of Kyoto population.

group lst conditions 2nd conditions Grades
f. 20°C-161L8D 4°C-10L14D 000000
(20 days) (60 days)
. 20°C-161L8D 10°C-10L14D 0000
(20 days) (60 days)
h. 10°C-10114D 20°C-161L8D 00000
(20 days) (60 days)
i. 20°C-12L12D 4°C-10L14D AAAAAA
(20 days) (60 days)
J. 20°C-12L12D 10°C-10L14D CCCCcCC
(20 days) (60 days)
k. 20°C-12L12D 15°C-10L14D D,D,D,D,D4D
(20 days) (60 days) 171717171
1. 20°C-12L12D 30°C-16L8D D{D§D§D§
(20 days) (60 days)
m. 30°C-1618D - 0000AA
(80 days)
¥ individuals found dead at the dissection
2.9 3 shicdmor T Bl o ik B

Adult differentiation in the pupae

kept under the natural conditions.

Date of dissection Grades
1st Oct. Ap
22nd Dec. CD]_D2
4th Mar. D1D1Dl
23rd Mar.

DoDyE
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1st cond. 2nd cond. 3rd cond. A/Ha) datao)
Series A
20°C-1618D - - 0/4
-1519D - - 0/4
-14L10D - - 0/4
-13L11D - - 0/4
-121L12D - - 1/4 5;123
-8L16D - - 0/4
Series B
20°C-14110D 20°C-14L10D - 2/4 ;149 5;153
(60 days) (wet)
- 0/4
(120 days) (wet)
20°C-13L11D 20°C-13L11D - 0/4
(60 days) (wet)
- 0/4
(120 days) {wet)
20°C-12L12D 20°C-12112D - 0/4
(60 days) (wet)
_ 0/4
(120 days) (wet)
20°C-81L16D 20°C-8L16D - 0/4
(60 days) (wet)
- 0/4
(120 days) (wet)
Series C
20°C-12L12D 20°C-161L8D - 0/4
(60 days)
- 0/4
(120 days)
20°C~141L10D - 0/4
(60 days)
- 0/4
(120 days)
20°C~13L11D - 0/4
(60 days)
- 0/4
(120 aays)
Series D
20°C-12L12D 5°C-DD 20°C-161L8D 3/4 8;1Q 2355;23
(60 days) (90 days)
- o/4
(120 days) (90 days)
20°C-14110D 2/4 6;17 5;20
(60 days) (90 days)
0/4
(120 days) (90 days)
20°C-12L12D 5°C-DD 20°C-13L11D 1/4 6;17
(60 days) (90 days)
0/4
(120 days) {90 days)
209C-12L12D 2/4 3;20 3;36
(60 days) (90 days)
0/4
(120 days) (90 days)

a) Number of adults obtained/number of pupae
b) figures indicate day of emergence aiter tne last transrer
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no butterfly obtained
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