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Studies on the Ovarian Development of the Lady Beetle,
Coccinella septempunctata

—— Effect of Environmental Factor on Qogenesis ——
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Department of Controlled Plant Production
(Received July 31, 1990)

SUMMARY

To clarify the situation of reproductive diapause in Coccinella septempunctata bruckii Mulsant, the
effects of temperature and day length and process of corpus luteum formation were studied. Ovarian
development was inhibited soon after emergence at 25°C and occurred after 3 months under short day
condition, whereas it was continuously inhibited under long day condition. Ovary developed slightly
under long day condition and was inhibited under short day at 18°C. Results indicated that the long
day condition at high temperature induces reproductive diapause and the effect of day length on
ovarian development differs between 25°C and 18°C. Histological observation demonstrated a differ-
ence of corpus luteum formation between the adults after oviposition and egg degeneration.

Res. Bull. Fac. Agr. Gifu Univ. (55) : 83—92, 1990.
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Table 1. Growth of larvae reared under different conditions

H * %
No. of Pupation Emergen- Sex ratio Developmental period (days)

Rearing condition larvae rate (%) cerate (3/8+%) Larva Pupa Total
25°C, 10L : 14D 217 59.5 57.6 0.60 11.3+1.2 4.4+0.5 15.7+1.2
25¢C, 16L: 8D 219 46.6 44.3 0.53 11.0x1.1 4.1+0.4 15.1+1.1
18°C, 10L : 14D 158 35.4 21.5 0.38 32.6+4.4 10.2+1.5 42.8+4.4
18°Cc, 16L : 8D 170 53.5 45.9 0.55 28.4+4.9 9.5*+1.6 3?.914.9
Outdoors* 85 16.5 16.5 0.57 9.0+0.7 3.1+0.3 12.1+0.8

* outdoor condition in the late june to early july.
% % mean+SD

Table 2. Changes in follicle size of female adults reared from egg 25C

Oogenic stage (%) Ratio of cor-

Photoperiod Days after No. of Follicle size (mm)

emergence insects (mean+S. D.) I 0 m v v Dbus luteum (%)

10L : 14D 14 5 0.08+0.04 8 20 — — — 0
28 5 0.074+0.02 100 — - — — 0

42 5 0.10+0.03 8 20 — — — 0

56 5 0.1020.03 8 20 — — - 0

70 5 0.08%0.01 00 - - — — 0

84 5 0.20+0.09 40 20 40 — — 40

938 5 0.284+0.14 20 20 60 — — 60

112 5 0.29+0.18 20 40 40 — — 60

126 4 0.31%+0.10 — 50 50 — — 75

16L : 8D 14 5 0.06%0.01 00 — — — — 0
28 5 0.06%+0.01 00 — - — — 0

42 5 0.06%+0.01 100 — - — — 0

56 5 0.07+0.01 100 — - — - 0

70 5 0.06%+0.01 0% - - — — 0

84 5 0.06+0.01 00 — - — — 0

98 5 0.32+0.50 8 — — — 20 20

112 4 0.08+0.02 100 — — — — 0

126 4 0.07+0.01 00 — - - — 0
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Table 3. Changes in follicle size of female adults reared from pupa at 25C

Oogenic stage (%)

d Days after No. of Follicle size (mn) Ratio of cor-

Photoperio

emergence insects (meanzS.D.) 1 O m v v Pus luteum (%)

10L : 14D 14 5 0.37£0.50 40 40 — — 20 20
28 5 0.14%0.09 60 20 20 — — 40

42 5 0.16+0.14 8 — 20 — — 20

56 5 0.07+0.02 00 - - — = 20

70 5 0.13%+0.06 0 60 — — — 20

84 5 0.39+0.21 — 40 40 20 — 40

98 5 0.27+0.11 20 20 60 — — 40

112 4 0.41%+0.23 25 — 50 25 — 25

16L : 8D 14 5 0.42+0.37 40 — 40 — 20 20
28 5 0.18+0.16 60 20 20 — — 60

42 5 0.33+0.53 8 — — — 20 40

56 5 0.07+0.01 00 - - — — 20

70 5 0.06+0.01 w00 - - — - 0

84 5 0.13+0.10 8 — 20 — — 20

98 4 0.17+0.11 50 25 25 — — 0

112 4 0.07+0.01 00 - — - - 0




AR - FF 7V b v OINRREE BT 5%

(10L : 14D)-egg

(10L : 14D)-pupa

87

0.8r 0.8+
0.4} 0.4
’-E\ 1 1 1 t 1 ot 1 1 ‘l—.l—l—. 1 .—l. t L 1
‘f’ 0 14 28 42 56 70 814 98 112126 0 14 28 42 56 70 84 98 112
2
2
= 6L : 8D)- 16L : 8D)-pupa
z s, 1 8D)-egg 08 ( pup
0.4+ 0.4F
01428 42 56 70 84 98 112126 14 28 42 56 70 84 98 112
Days after emergence
Fig. 1. Changes in follicle size of female adults reared at 25C.
«<—> [ oviposition period.
Table 4. Changes in follicle size of female adults reared at 18C
. . Oogenic stage (%) -
. Days after No. of Follicle size (nm) Ratio of cor-
Photoperiod emergence insects (mean+S. D) ,  pus luteum (%)
I 0T m w v
Rearing from egg  10L:14D 14 5 0.0740.02 w - - - - 0
28 4 0.070.02 00 — — — - 0
42 4 0.09%0.02 0 - - — — 0
56 4 0.11+0.07 BB — — — 0
16L : 8D 14 5 0.08%0.03 &8 20 — — — 0
28 5 0.10£0.04 0 - — — - 0
42 5 0.09%0.03 80 20 — — — 0
56 5 0.09+0.03 8 20 — — — 0
Rearing from pupa 10L:14D 14 5 0.08+0.02 00 - - - - 0
28 5 0.07+0.01 000 - - - — 0
42 5 0.08+0.01 0w - - - — 0
56 5 0.09%0.01 0w - - - — 0
16L : 8D 14 4 0.08+0.02 0 - - - -- 0
28 5 0.24%0.21 60 — 40 — — 0
42 5 0.11%0.06 80 20 — — — 0
56 5 0.28%+0.16 20 40 40 — — 40
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(10L : 14D)-egg (10L : 14D)-pupa
0.8r 0.8r
0.4F 0.4F
3 . S
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°
°
S os. (16L : 8D)-egg 0g.  (16L:8D)-pupa
0.4F 0.4r
i
0 1 | 1 1 0 1 L 1 1
14 28 42 56 14 28 42 56

Days after emergence
Fig. 2. Changes in follicle size of female adults reared at 18°C.

Table 5. Seasonal changes in follicle size of female adults

Oogenic stage (%)

No. of Follicle size (mm) Ratio of cor-  Mating

Date insects (mean+S. D.) I 0 m v v bus luteum (%) (%)
1986 Nov.5 10 0.184+0.20 70 10 20 — — 20 —
12 8 0.09+0.06 8 — 12 - - 13 —

Dec.10 10 0.14%0.09 70 20 10 — — 20 —

1987 Jan.10 10 0.13+0.05 70 30 — — — 30 —
Feb.12 11 0.16+0.11 64 18 18 — — 9 —
Mar.11 10 0.88+0.52 — 30 10 — 60 10 70
Apr.10 10 1.05+0.28 — — — 50 50 40 70

29 10 1.12+0.39 0 — — 20 70 50 80

May 15 10 0.30£0.35 50 10 30 — 10 20 30

June 12 10 0.07x£0.01 0 - - - - 0 20

July 15 9 0.15%0.10 5% 33 1 — — 33 67
Aug.10 10 0.29+0.31 40 30 20 — 10 20 50
Sept.14 10 0.74+0.29 - — 70 — 30 60 100
Oct.9 11 0.38+0.37 46 — 36 9 9 18 36
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