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Temperature and Termination of Diapause in Epicauta
gorhami Marseul (Coleoptera, Meloidae), with
Particular Reference to the Mechanism of
Contemporaneous Emergence
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Table 1. Rate of development in Epicauta gorhami Marseul (at Sasayama,
Hyogo-Pref. ; after Nagatomi and Iwata®’)
Year 1954-55 1955-56
start of feedmg Sept 24 Oct 19 (25 days) Sept. 1-Oct. 4 (33days)
pseudopupation Oct. 25-Dec. 19 (65 » ) »  18-Nov. 29 (71 » )
Date of change into 6th instar July 7*-July 23 (16 ~ ) July 13-Aug. 9 (27 ~» )
pupation » 16%= # 29 (13 7 ) v 24~ # 14 (21 # )
emergence »  25%-Aug. 7 (13 7 ) Aug. 2- » 25(23 » )
Period 1st**-4th instars 30- 61 | 17~ 60
erio 5th instar (pseudopupa) 217-268 230-310
(days) ;
¥ | 6th instar 6— 10 5- 12
o | pupa | 7- 10 6~ 11
W ‘ S — S P — e e e R, R —— -
No. of individuals l 31 ; 28

Notes : (1)* One ¢ was excluded from this table. This individual emerged on July 10 and

seems to be too early one.
(2)** After the start of feeding.
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Table 2. Relation of period of 1st-4th instars to that of

pseudopupa in &

of E. gorhami (see Table 1)

Period (days)

Year No. : T
Ist to 4th instars | pseudopupa | total
1 32 265 297
2 33 252 285
3 34 251 285
4 34 250 284
5 38 257 295
‘ 6 40 248 288
7 43 246 289
g 43 239 282
9 43 235 278
1954-55 10 44 241 285
1 44 237 281
12 49 217 266
.13 50 231 281
14 50 230 280
15 53 220 273
16 ? 220 ?
17 56 224 280
18 57 225 282
19 57 ‘ 224 281
1 19 296 i 315
2 24 279 303
3 27 289 316
4 27 1 278 305
5 27 | 274 301
6 28 274 302
7 29 272 | 301
8 | 29 266 ; 295
9 | 30 272 302
1955-56 10 30 9 ?
11 32 ; 267 299
12| 32 | 9 % ?
13| 34 268 302
14 | 38 257 295
15 39 267 306
16 42 245 , 287
17 49 251 f 300
18 56 | 242 { 298
19 58 | 230 | 288

51— 4 5 S BEi o ity WIRTHE 1L D BB R O A
ELTRD2DDEENEZoNE. (1) Hil—4 1
ik ﬁﬁﬁﬁmﬂjfmbem@mécxﬁﬁa
DO ZUSREBNEERA N AT S, () KIERLS
@;Miv%n/XHW@%,L%W@ﬁm&LKu
DRI DA A s U, ARG 2 L o
SR F St AR, ET NSRRI it B
T BE S AR (24 ma LI O FLG & I MERARIT F- T A
ZMCThR—&L5

L®2o@ui@mﬁmm% 33205050
T 5729, 1963—64 1L 1966—67 ED|ijRY, [FRRE

THA—S RIORSNBRERAAITE T Uiz, b
VLSRR VRS B3 mmy) e, flis)r
{L (’iﬂ(ll'l,‘l’m i [/71‘ [DJ/";;( C‘&j %)

BRELVUER

B 6 —8 RTINS N B AIEHAL (A & B
WOROYTEEMONLS. (D) FIERD—K O
PLER O BRI, ?mb%zwﬁiG%%%ﬁi%b
Vo (2 EXADZ IR B o2k b ED,
(3) HEXCoOz MIRBOZh LD B G
LD U LRSS g3 - =



TANY A AVORBHEELERE, LUTAAF-HoBBIcHEEL T 3
Table 3. Relation of period of 1st-4th instars to that of
pseudopupa in ¢ of E. gorkami (see Table 1)
1 Period (deys)
Year | No. ; e
’ 1st to 4th instars } pseudopupa total
o 30 268 298
2 31 262 293
| 3 34 | 261 295
4 37 | 257 294
5 40 | 252 292
| 6 43 | 247 290
1954-55 | 7 44 | 248 292
; 8 47 239 286
9 50 231 281
10 52 234 286
11 52 231 283
12 ; 61 ? [ ?
1 17 ‘ 310 | 327
2 25 285 | 310
3 29 278 | 307
4 29 ? ’ ?
| |
195556 | ° | 8t 278 l 809
6 | 45 251 | 296
L7 52 249 | 301
8 54 242 | 296
o ‘ 60 } 239 i 299
Table 4. Rearing temperature (1963-64)
Stage ‘ 2nd-4th instars pseudopupa
Process ’ x (°C) y CO) z (°0)
Temperature ; % ‘ fg g Egg det’ysg i gg
treatment | C [ 15 15 (80 ” ) 25
Table 5. Rearing temperature (1966-67)
Stage 2nd-4th instars pseudopupa
Process x (O e v () v z (°C)
— y Yy
D 25 —> 10 ( 90 days) 25
E 15 — 10( 9 » ) 25
1 F | 15(2nd-3rd instars)4-10(4th instar) —_— 10 90 ~» ) 25
Temperature | G | 15(2nd instar)4-10(3rd-4th instars) — 109 »~ ) 25
treatment | H 25 —> 100120 » ) 25
LI 25 20 (30 days) 1009 » ) 25
Py 25 25(30 #» ) 10( 9% » ) 25
K 25 25060 ~» ) | 109 ~ ) 25

Note : In D-H, the pseudopupa just after

molt was put into

10°C at once.
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Table 6. Result of rearing (see Table 4)

Temperature| No. of ) P,elj?d (days)

treatment | individuals| 1 . i
A 3 | 18.1(12-14) | 107.0(95-116) | 120.0(109-128)
B 5 | 20.8(28-33) | 88.2(79- 93) | 118.0(107-125)
C ‘ 5 ! 26.6(25-28) | 79.8(66- 87) \ 106. 4( 92-115)
[ S ot O SV
Table 7. Result of rearing (see Table 5)
Temperature |~ No. of ‘ Perlod‘ (days) N
treatment individuals ‘ X z ‘ x--z l y4z
D ‘\ 52 14. 4( 9-23) 92.5(65-110) ‘ 106. 9( 74-124) 182. 5(155-200)
E ‘ 31 33. 6(25-47) 89. 1(78-100) 122.7(106-145) 179. 1(168-190)
F 38 41.0(32-48) 90. 1(78-102) ‘ 131.1(117-148) 180. 1(168-192)
G i 27 45. 6(34-57) 82.9(60- 99) | 128.5(109-144) 172.9(150-189)
H \ 19 14. 3(10-21) 89.6(78-104) | 103.9( 93-120) 209. 6(198-224)
I \ 15 13.6(10-21) 88.7(76- 979 | 102.3( 92-113) | 208.7(196-217)
J | 19 14. 2(10-19) 93.2(83-104) I 107. 4( 95-120) 213.2(203-224)
K | 18 14.1(10-17) 90.7(80-101) = 104.8( 96-116) | 240.7(230-251)
Table 8. Result of rearing (see Tables 5 and 7)
5 &
Temperature| - U e 1 ' o i )
treatment | No. of ) Perlod 7(dgys) of ~ No. of Period (daysr)wc?fm -
individuals X ! z individuals X ‘ z
D | 24 14. 4(10-21) 92. 5(80-103) 19 | 14.8(11-23) | 94.8(76-104)
E | 16 32. 4(25-45) 87.9(78- 98) 7 . 35.6(30-47) | 93.3(86- 98)
F 16 39.6(32-48) | 88.9(78- 97) 12 | 42.1(38-46) | 93.1(85-102)
G 9 42.1(34-54) | 81.7(70- 91) | 17 | 46.8(38-57) | 84.9(65- 99)
H ’ 10 14. 2(10—18) 86. 4(78- 92) 7 - 14.6(10-21) 94. 9(90-104)
1 I 11 13.5(10-21) 88.7(76- 97) 4 i 13. 8(10—18) 88.8(84- 93)
J ‘ 13 13.6(10-18) | 90.8(83-101) 6 ©15.5(13-19) | 98.5(90-104)
K | 9 13.8(11-16) | 89.0(80-101) 8 | 14.0(10-17) | 9L 6(87-101)
Table 9. Rate of individuals which reached to 6th instar
Temperature | No. of individuals ‘ (b)/(a)
treatment examined | which died at the which stopped at |which changed into (%
(a) time of pseudopupa ‘pseudopupa* | 6th instar (b) |
A 12 5 ] 4 3 25
B 11 4 | 1 6 55
C 6 0 ‘ 1 5 83
D 63 11 | 0 52 83
E 34 2 6] 32 94
F 41 3 1 0 38 93
G 31 4 ‘ 0 27 87
H 20 1 i 0 19 95
I 20 5 ; 0 15 75
J 23 4 ‘ 0 19 83
K 24 3 \] 0 19 ; 86

Note : * The experiment was closed on May 28, 1964 and even if these individuals reached to
6th instar, they would be different physiologically. The date of pseudopupation was
Nov. 2-7, 1963 in 4 individuals of A, Nov. 25, 1963 in 1 of B, and Nov. 17, 1963 in 1
of C. Refer to Appendixes 1-3.
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Summary

In Epicauta gorhami Marseul, the emergence period is much shorter than the pseudopupation
period (see Tables 1-3). This is due to the fact that the temperature of precold season (before
winter) does not operate at all upon the elimination of diapause, i.e. the temperature necessary
for the termination of diapause in all of the individuals becomes equal in condition (or in start)
to one another regardless of pseudopupation time (see Tables 4-9).

Appendix 1. Detail of rearing result in temperature treatment A

Date of Period (days) of
No. . L . o ) pseudopupa | Sex
change into| pseudo- |change into . 2nd-4th
2nd instar | pupation | 6th instar pupation | emergence instars ?ﬁézl;rﬁgrl;rl
1 | Oct. 13 \ Oct. 26 | May 3 — — 13 110 ?
2 w20 | Nov. 3 | April 26 | May 4 — VI 95 ?
3 » 20 ‘ o 1 May 15 v 22 June 2 12 ‘ 116 <]
Note : The individuals, whose sexes remained unknown, died at the time of 6th instar
or pupa (as well as in Appendixes 2-11).
Appendix 2. Detail of rearing result in temperature treatment B
Date of Period (days) of
No. . > . I pseudopupa | Sex
change into| pseudo- |change into . 2nd-4th
2 p 2 pupation | emergence ; after cold
72nd instar pu?atli)n ,,Eth instar ) B 1nﬁstﬁarsitr catment |
1 Oct. 16 Nov. 16 May 5 May 13 May 24 31 91 S
2 ” 23 ” 19 ” 9 ” 18 ” 29 33 92 Q
3 ” 22 ” 20 ” 4 ” 13 ” 23 29 86 )
4 n 22 ” 19 ‘ ” 10 ” 19 7 31 28 93 o]
5% ” 22 ” 15 Feb. 11 —_ — 24 8 9
6 » 20 » o 17 April 24 May 1 | May 12 28 79 &
Note : * This individual was regarded as exceptional one and not included in Table 6.
Appendix 3. Detail of rearing result in temperature treatment C
Date of Period (days) of
No. ; R seudopupa | Sex
change into| pseudo- |change into . 2nd-4th p
] - ; pupation | emergence . after cold
- 72nd 1nstaf7 , pupation 6th Vmstar S mstarsr treatment
1 Oct. 25 Nov. 20 April 14 April 22 May 3 26 § 66 Q
2 v 22 v 17 May 1 May 11 » 20 26 | 85 )
3 ” 22 ” 19 ” 4 % 12 ” 22 28 | 87 S
4 w22 » 19 | April27 | # 4 » 15 28 ; 80 Q
5 ” 22 ” 16 ’” 25 \ ” 2 ” 13 25 ‘ 81 Q



Note : * In the calculation of z period, “79-81” was

regarded as 80 and “75-77” as 76.
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Appendix 4. Detail of rearing result in temperature treatment D
Date of Period (days) of
No. . . pseudopupa | Sex
change into| pseudo- |change into . 2nd-4th
2 - : pupation | emergence : after cold
2nd instar Pupation | éth instar | 7T - | (1nstars treatment

1 Sept. 19 Sept. 29 March 17-19/ March 24 April 3 10 79-81% 5
2 7 19 Oct. 1 April 4 April 12 v 22 12 95 )
3 ” 19 ” 2 ” 7 ” 15 7 25 13 97 Q
4 7 18 7 3 [March 17-19 March 26 ” 7 14 75-77% 2
5 ” 19 ” 3 April 13 April 19 7 30 | 14 102 o]
6 ’ 23 ” 3 1 4 — — 1 10 93 ?
7 » 23 yo4 » 5 . April 13 | April 23 11 93 o
8 ” 21 2 5 ” 6 ’ 14 ” 25 14 93 5
9 7 21 ” 5 | March 31 ” 8 ” 19 14 87 S
10 v 27 ” 6 ” 10 March 17-19 - 9 65 ?
11 v 24 ” 7 April 16 April 27 May 4 13 101 S
12 ” 25 ” 7 ” 11 ” 18 April 29 12 96 5
13 7 27 7 7 7 6 7 12 7 22 10 91 r
14 ” 19 ” 8 ” 11 ” 19 4 30 18 95 o
15 7 20 ” 8 7 20 v 27 May 8 18 104 ?
16 " 23 ” 8 7 20 ” 30 ” 11 15 104 2
17 ” 23 ” 8 ” 12 ” 20 April 30 15 96 )
18 7 24 ” 8 7 1 7” 9 — 14 85 ¢
19 ” 24 ” 8 ” 26 May 3 —_ 14 110 ?
20 ” 26 ” 8 7 19 April 26 May 6 12 103 3
21 n 27 ’” 8 7 6 ” 13 April 24 11 90 ?
22 ” 19 ” 9 ” 4 ” 12 ” 23 20 87 Q
23 n 22 ” 9 7o 14 v 23 May 5 17 97 ?
24 v 23 ” 9 ” 5 ’ 14 April 25 | 16 88 ol
25 ” 23 7 9 ” 3 ) ” 11 ” 22 16 86 S
26 o244 9 v 19 1 4 26 May 6 15 102 ?
27 ” 24 v 9 ” 5 —_— — 15 88 ?
28 v 25 ” 9 v 14 April 22 May 3 14 97 S
29 ” 26 ” 9 ” 5 ” 12 April 22 13 88 5
30 ” 27 ” 9 ” 16 ” 23 May 4 12 99 &
31 ” 27 ” 9 ” 19 ” 26 ” 6 12 102 2
32 7 28 7 9 ” 17 | ” 24 ” 5 11 100 3
33 ” 23 ” 10 ” 7 i ” 15 April 27 17 89 £
34 7 23 7" 10 ” 10 —_ — 17 92 ?
35 ” 24 ” 10 ” 1 — — 16 83 ?
36 » o 24 » 10 v 21 April 30 May 11 16 103 s
37 n 26 7 10 ” 11 ” 18 April 29 14 93 Q
38 ” 26 ” 10 ” 20 ” 28 May 9 14 102 Q
39 ” 27 ” 10 7 14 ” 22 ” 2 13 96 s
40 ” 27 7 10 ” 10| — — 13 92 ?
41 Oct. 16 » 31 May 7 | May 14 May 24 15 98 Q
42 ” 19 | ” 31 April 29 | ” 7 ” 18 12 90 {
43 ” 17 Nov. 3 May 6 ” 13 v 23 17 94 S
44 ” 19 ” 3 ” 6 ” 14 ” 25 15 94 o)
45 ” 19 ” 4 7 1 ” 8 ” 19 16 88 &
46 ” 25 ‘ ” 6 ” 1 ‘ ” 8 ” 18 12 86 Q
47 ” 23 ‘ 7” 7 Apr]l 28 7 6 " 17 | 15 82 3
48 v 24~ 8 | May 12 » 22 | June 2 | 15 95 2
49 ” 21 J ” 11 April 30 i ” 9 May 20 i 21 80 oy
50 n 20 ” 12 May 16 | 7 26 June 5 23 95 ?
51 v 23 0 s 12 7 8 1 716 May 26 20 87 5
52 ‘Nov. 6 ’ 1 22 ” 11 ’ — — 16 80 ?

i



Appendix 7. Detail of rearing result in temperature treatment G
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Appendix 5. Detail of rearing result in temperature treatment E
1
Date of Period (days) of |
- S — S R — |
No. | . . . 7 - | pseudopupa = Sex
‘changelnio‘ pseudo- |change into . 2nd-4th
\ 2nd instar \ pupation | 6th instar | pupation , emergencel instars l ?fggrtr;g}l?
1| Sept. 19 | Oct. 16 | April 8 | April 9 | — & | 79 9
2 0 s 21 s 16 v 15 w21 May 1 25 9] 3
3 ‘ s 19 19 ” 5 v 11 April 22 30 ‘ 78 S
4 ! ” 21 | ” 19 | ” 19 ” 27 May 7 28 ! 92 &
e, o 4 20 » 22 y 29 » 10 | 31 | 94 Q
6  » 19 | » 21 » 27 | May 5 »o16 | 32 ; 98 5
7 1 » 21 no 21 no 24 - — 1 30 ! 95 ?
8 | o~ 19, o~ 22 n o 12 April 26 May 6 | 33 | 82 o
9 « » 22 v 22 7o 11 . 18 April 29 | 30 81 1)
w | » 19 » 28 s 17| 4 26 | May 6 | 34 \ 86 3
1 o~ 19~ 25 » 21 | May 5 noo16 36 3 94 ?
12\ » 21| » 25 » 25 n 3 714 34 92 3
13 »o22 0 » 26 v 20 April 28 ” 9 34 \ 86 %
14 ” 24 ! ” 26 ” 17 ” 24 — | 32 \ 83 ?
5 | . 22 | 4 2 » 26 | May 5  May 16 3 | 91 2
16 v 20 | # 28 »o 19 — \ — | 38 J 83 ?
17 7 19 | ” 30 ” 21 — } — 41 ‘ 83 ‘?
18 »o19 | 430 7 28 | May S5 | May 16 | 4 90 5
19 , 22 | Nov. 1 , 19 | April2s | ~» 9 40 | 79 3
20 Oct. 5 | ~» 1 v 29 May 5 1 »o 15 27 ‘ 89 )
21 ” 5 | ” 1 ” 28 ” 5 ” 15 | 27 } 90 3
22 ” 5 1 4 May 6 v 14 v 25 30 ’ 93 {
23 ” 5 ; ” 6 ” 8 ” 15 — l 32 ! 93 ?
24 » 10 ” 7 ” 8 » 15 | May 25 | 28 } 92 3
25 Sept. 23 | 7 9 7 16 v 25 June 4 47 ‘ 98 {
% | Oct. 10+ 9| » 7 .~ 15| May 2 30 | 89 S
27 Sept. 26 | ~» 10 | ~» 14 v 25 | June 4 | 45 1 95 S
28 Oct. 6 . ~» 10 | 7 8 — ‘ — | 35 1 89 ?
29 ” 7 ” 12 | 18 May 25 June 4 36 \ 97 e}
30 . 6 | » 15 v 24 June 2 — \ 40 | 100 [
31 v 26 | # 29 l » 20 l May 27 June 6 3 34 ] 82 3

O NG W

Date of

‘}changeinxoi pseudo-

i 2nd instar | pupation

‘ 1

,‘,
| Oct. 13 | Nov. 16
l » 10 |

” 17
7 6 7 18
7 9 | 7 18
” 10 ¢ ’” 19
” 10 ” 19
” 10 ¢ ” 22
7 l O ) 14 2 2
» 11 s 23
” 13 | ” 23
7 10 | ” 24
” 11 ’ V 25
” 16 i 7 26
” 16 | ” 29
7 1 6 ] /77 30
” 17 ‘ 7 30
” 16 | Dec. 2
7 20 | ” 2
” 16 “ 7 5
7 17 | V4 6
” 16 ” 7
” 19 ‘ 7 8
” 20 | ” 11
” 16 \! ” 12
” 22 | ” 12
v 23 | ” 16
” 22 ” 18

i

\ .
:change into
| 6th instar

May

June

June

27

May

6
10

May
77
/7
7”7
7’
s
77
V4
I
i 77
June
V4
| May
June
I May
7
4
7
‘ June
May
June
‘ 77
’
Vs
V4

pupation

13
1

Period (days) of

May
"
June
May
June
7
14
May
June
May
June
174
May
June
May
June
7
7
77
/7
”

Vs

7

23
29

4

4
27

2

4

9
10
28
15
22
29
18

9
21
11
30
11

4
18
28
28
14
28
27

emergence

N | pseudopupa
2?§§t§§?' i after cold
| treatment
34 81
38 | 84
43 90
40 90
40 81
40 88
43 85
43 91
43 91
41 i 78
| 45 : 95
45 ; 99
41 : 77
44 | 90
45 i 83
44 i 65
47 ‘ 8]
43 ) 70
50 80
50 72
52 ! 82
50 ! 91
! 52 i 88
57 1 76
51 1 88
54 82
1 57 * 60

Sex

‘ 5 05 10 10 140 40 40 40 10 03 40 10 40 40 03 4040 0> H0 0> C> 10 &3 CH 4040 0% |
!
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Appendix 6. Detail of rearing result in temperature treatment F
Date of | Period (days) of
No. . . ! pseudopupa Sex
change into| pseudo- |change into . 2nd-4th ‘
4 - > pupation | emergence ; after cold
2nd instar p,,‘j?é@i §th instar Wmstars ’ treatment |
1 Sept. 23 Oct. 27 May 1 May 9 — J 34 f 96 ?
2 ” 22 ” 28 April 20 April 28 May 8 36 ! 84 &
3 7 26 ” 28 ” 25 May 2 ” 12 32 i 89 o
4 n o 26 v 29 v 21 April 29 ” 8 33 ; 84 e
5 v 23 v 31 v 28 — — 38 % 89 Q
6 » 26 | Nov. 1 » 29 | May 6 | May 17 36 89 >
7 v 26 ” 1 May 7 v 22 June 1 36 97 3
8 v 22 ” 2 ” 8 ” 16 May 27 41 97 L
9 w24 ” 2 April 28 ” 6 — 39 87 ?
10 v 22 ” 3 May 3 » 13 May 23 42 91 S
11 v 24 ” 3 ’” 5 ” 13 » 23 40 93 Lo}
12 »w 26 ” 3 ” 8 ” 16 ” 27 38 96 3
13 v 22 ” 4 April 28 ” 6 ” 17 43 85 3
14 v 24 ’ 4 May 6 ” 14 v 24 41 93 )
15 ” 23 | ” 4 ” 2 —_ —_ 42 89 ‘
16 v 26 ” 4 ” 8 May 16 May 27 39 95 ?
17 v 24 ” 5 ” 9 ” 17 ” 28 | 42 95 3
18 v 23 ” 5 | April 30 ” 7 - | 43 86 ?
19 »v 25 » 5 | May 6 #» 14 | May 24 41 92 5
20 ” 23 ” 5 ” 5 ” 13 ” 24 43 91 )
21 ” 25 ” 5 ” 5 ’” 14 ” 24 41 91 {
22 ” 26 ” 5 ” 8 ” 15 ” 25 40 94 L
23 ” 24 ” 7 ” 12 ” 19 7 30 44 96 {
24 ” 23 ” 7 ” 12 7 21 June 1 45 96 2
25 » 26 ” 7 | 7 7”28 — 42 91 ?
26 | s 24 ” L 6 ” 15 May 26 45 ‘ 89 5
27 ” 24 ” 8 April 28 — —_— 45 ! 81 e
28 | »# 26 ” 8 ' May 3 May 12 May 22 | 43 86 o)
29 ” 22 ” 9 i ” 17 ” 25 — ! 48 99 ?
30 ” 24 7 9 | ” 7 ” 15 May 26 | 46 89 {
31 7 23 # 10 # 1 — —_ | 48 82 ?
32 Oct. 5 v 10 | # 2 May 10 May 19 i 36 83 3
33 Sept. 24 ” 11 ” 6 ” 14 v 25 48 86 S
34 ” 26 ” 11 ” 22 ” 30 June 9 46 102 °}
35 Oct. 5 ” 12 ” 14 ” 23 ” 2 38 93 ?
36 ” 5 ” 14 ” 8 ” 16 — 40 85 ?
37 ” 5 1 16 ’ 10 7 19 May 30 42 85 -
38 » 13 »oo24 L, 11 » 19 v 28 42 78 LB
Appendix 9. Detail of rearing result in temperature treatment I
Date of Period (days) of
No. . . | pseudopupa | Sex
changeinto| pseudo- |change into . 2nd-4th
? : : pupation | emergence . after cold
2nd instar | pupation | 6th instar instars treatment
1 Oct. 1 Oct. 12 May 13 May 22 May 31 11 93 3
2 ” 2 ” 14 ” 13 ” 21 ” 31 12 91 5
3 Sept. 27 ” 15 ” 7 ” 17 7 28 18 84 ?
4 Oct. 2 7 15 ” 17 ” 25 June 4 13 94 5
5 Sept. 27 v 16 711 7 19 May 30 19 87 S
6 Oct. 5 /" 16 ” 13 ” 21 ” 31 11 89 5
7 ” 2 ” 17 ” 16 ” 24 June 3 15 91 {
8 ” 5 v 17 v 14 v 21 May 31 12 89 3
9 ” 7 ” 17 ” 7 ” 14 ” 25 10 82 8
10 ” 7 ” 17 ‘ ” 12 ” 19 ” 29 10 87 {
11 ” 1 ” 19 | ” 22 ” 29 June 9 | 18 95 3
12 ” 7 ” 19 ” 20 7 29 ” 8 12 93 °}
13 ” 9 ” 19 ” 10 7 17 May 27 10 83 >
14 ” 9 ' 4 21 » 26 June 2 June 12 12 97 3
15 ‘ ” 1 J ” 22 | ” 6 May 16 May 27 21 76 5
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Appendix 8. Detail of rearing result in temperature treatment H
E Date of { Period (days) of l‘
No. i . . ! - pseudopupa | Sex
change into| pseudo- |change into . 2nd-4th |
“ 2nd instar | pupation | 6th instar pupation emergence\ instars ?f;?;rgg}g |
1 | QOct. 1 Oct. 12 ! May 8 ‘ May 15 May 26 ‘ 11 88 Lo
2 Sept. 27 ” 14 | ” 7 ” 15 ” 25 17 85 ‘ 3
3 w27+ »# 15 v 12 v 21 v 31 18 89 I35
4 w21 | o~ 15 | »# 9 i » 17 v 28 18 86 3
5 » 29 s 15 |+ 15|~ 24 | June 3 16 92 0
6 Oct. 5 '~ 15~ 13 » 20 | May 30 10 90 !
7 | Sept.29 | ~» 16 .~ 11 | — — ‘ 17 87 P9
8 QOct. 3 | » 16 7 15 May 21 May 31 | 13 91 D
9 ” 6 « #» 16| 7| 14 v 24 10 83 Lo
10 | Sept. 29 @~ 17 » 27 | June 3 | June 14 | 18 102 )
11 Oct. 5 i w17 v 18 May 26 ” 5 12 93 \ e}
12 | ” 6 ” 17 | ” 15 ” 23 ” 2 11 90 bR
13 | Sept. 28 |~ 19 o~ 17 | 7 26 7 6 21 90 [
14 | Oct. 8 A Lo, 14 » 21 — 11 87 ‘ ?
15 » 10 ~» 20 | June 1 | June 9 | June 18 | 10 104 e
6 | » 1] ~» 21| May 2¢ | May 31 v 10 | 20 95 | 2
7 4 10 o+ 20l 416 a4 24 , 3 11 87 B
18 1~ 10 ‘ n o 21 v 14 v 21 May 31 11 85 ‘ S
19 ; 7 5 | 7 22 l ” 8 ‘ ” 16 ” 26 i 17 78 S
Appendix 10. Detail of rearing result in temperature treatment J
"\ Date of Period (days) of
No. | . ‘ oo 5 | pseudopupa | Sex
change into| pseudo- |change into . Znd-4th |
> ; ? pupation | emergence p after cold
 2nd instar | pupation | 6th instar | TR | T instars | §ciimont |
| .
1 | Sept. 24 | Oct. 7 | May 14 . May 21 | May 31 13 99 3
2~ 28 ” 8 | » 17 . » 23 | June 2 10 101 5
3 | n 26 ” 9 April 30 ‘ ” 8 May 18 13 83 S
s 42 s 9 | May 17 '~ 23 | June 2 2| 100 3
5 n 27 ” 10 ” 21 . ” 29 ” 9 13 103 2
6 | » 28 ” 10 7 I 16 May 27 12 91 )
7 | ” 27 ” 11 7 6 | 7 14 ” 25 14 86 &
8 | ” 28 ” 11 ” 12 | ” 22 ” 31 13 93 5
9 n 26 ” 12 ” 12 ” 21 ” 31 16 92 2
10 ” 28 ” 12 ” 24 June 2 | June 12 14 104 2
11 v 28 v 12 7 3 May 11 @ May 21 14 83 S
12 v 24 ” 13 v 22 | June 1 June 12 19 101 ?
13 ” 27 ” 13 ” 15 | May 22 ” 2 16 94 S
14 " 28 ” 13 ” 22 ” 29 1 7 15 101 Q
15 n 26 ” 14 v 15 ! v 22 ” 2 18 93 3
16 7 27 7 14 ” 8 | ” 16 ‘ May 26 17 86 S
17 Oct. 16 ” 30 ” 24 June 1 | June 11 15 86 &
18 » 20 » 30 » 23 | May 30 | ~» 9 10 85 &
19 ” 17 Nov. 2 4 31 ; June 10 ‘ ” 20 16 90 ?
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{Appendix 11. Detail of rearing result in temperature treatment K
Date of ; Period (days) of
No. . \ . r { pseudopupa | Sex
change into| pseudo- |change into : | 2nd-4th
2 . : pupation | emergence | l after cold
2nd mstarr‘ pu]fatlon“ Eth mstar;‘ ] T TstgrsA | ‘treatment
i | | D

1 Sept. 25 Oct. 7 | June 4 June 11 June 23 | 12 [ 90 S
2 ” 28 ” 8 ” 8 ” 15 ” 25 | 10 93 ]
3 v 27 7 10 » 18 v 26 July 7 13 101 e]
4% n 28 ” 10 April 20 May 1 May 11 | 12 42 2
5 v 29 7 10 June 7 June 14 June 25 | 11 90 )
6 v 24 711 » 10 7 18 7 30 | 17 92 ?
7 n 26 ” 11 ” 3 712 v o 23 15 85 &
8 n 26 11 n 10 » 20 | July 1 | 15 92 5
9 v 27 N U 8 v 17 June 28 | 14 90 o
10 » 30 » 11 | » 19 # 26 | July 6 | 11 101 5
11 ” 25 7 12 ” 18 ” 29 — [ 17 99 ?
12 ” 27 ” 12 ” 7 ” 17 June 28 ’ 15 88 Q
13 v 27 ” 12 ” 6 ” 14 ” 25 | 15 87 )
14 ” 28 ” 12 ” 8 ” 16 ” 27 | 14 89 5
15 v 27 7 13 7 11 7 21 July 2 | 16 91 2
16 v 27 » 13 » 5 # 11 | June 22 | 16 85 )
17 | Oct. 1 » 13 »o11 » 19 » 30 | 12 91 Q
18 v 16 » 30 # 26 | July 3 | July 14 | 14 89 )
19 ” 16 Nov. 1 o 19 June 28 v 8 ’ 16 80 &

Note : * This individual was regarded as exceptio

nal one and not included in Tables 7-8.



