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Effects of Temperature and Day Length on Oviposition and
Growth of Lady Beetle, Coccinella septempunctata bruckii
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SUMMARY

Effects of temperature and day length on oviposition activity and development of lady beetle,
Coccinella septempunctata bruckii Mulsant, were studied by rearing experiment. Hatching rate was
highest at 18°C and decreased with increase in temperature. Pupation rate decreased remarkably at
30°C and good growth effect was obtained at 22°C. The critical temperature to cause development was
11°C . Oviposition was not observed at 18°C, and the preoviposition period was longest at 22°C under
long photoperiod (16L:8D) and shortest at 30°C under short photoperiod (10L:14D). The respiration
rate decreased gradually under long photoperiod at both 25°C and 30°C, but not under short
photoperiod at either 25°C or 30°C . Results indicate that climate in early summer induces reproductive
diapause and the summer climate of high temperature and long photoperiod suppresses metabolic
activity and causes summer diapause. The most suitable condition for mass rearing of this beetle
seems to be 22°C for larval stage and 30°C under short photoperiod for adult stage.
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Table 1. Effects of temperature and day length on survival rate
of lady beetle

Survival rate (%)
Rearing condition No. eggs

Hatching Pupation Emergence

18C 10L-14D 272 88.2 19.5 17.6
16L-8D 282 92.9 21.6 19.5
22C 10L-14D 229 60.7 26.6 19.7
16L-8D 347 51.0 34.3 26.8
25C 10L-14D 1210 49.0 9.7 8.4
16L-8D 984 51.6 14.6 12.6
30C 10L-14D 653 29.6 5.2 2.8
16L-8D 581 37.5 6.4 4.3

Survival rate is the value for number of eggs.
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Table 2. Effects of temperature and day length on developmental period of lady beetle

Rearing condition

Developmental period

Egg

Larva

Pupa

Total

14D
8D

5.8+0.9a (240)
5.8+0.6a (262)

31.0+4.1a ( 53)
27.1+4.9b ( 61)

7.940.7a ( 48)
10.9+0.9b ( 55)

47.1+3.7a ( 48)
40.6+3.7b ( 55)

14D
8D

4.1+0.8b (139
3.5+0.8¢ (177)

14.9+1.5¢c ( 61
14.2+1.6¢ (119

5.54+0.4¢ ( 45)
4.3+0.3d( 93)

25.3+2.0c ( 45
22.1+1.3d ( 93

14D
8D

3.2-+0.4¢ (593)
3.3+0.6¢ (508)

11.7+1.4d (117)
12.1+1.3d (144)

3.9+0.4e (102)
4.0%£0.3e (124)

18.8+1.1€ (102)
19.4+1.5e (124)

18°C 10L :
16L :
22C 10L :
16L :
25C 10L :
16L :
30C 10L :
16L

14D
8D

2.2+0.3d (193)
2.24+0.4d (218)

8.1+0.9e ( 34)
9.5+1.0e ( 37)

2.740.2f ( 18)
3.3£0.38( 25)

13.0+1.0f C 18)
10.5+1.5f C 25)

Values are mean + SD.

Parentheses show number examined.
In each column, means followed by a common letter are not significantly different at the 5%
level by Duncan’s new multiple range test.

Table 3. Effects of temperature and day length on oviposition of lady beetle

. . No. of Preoviposition Oviposition No. eggs
Rearing condition . . .
females period period oviposited
22°C 10L-14D 12 47.8+18.6a 24.4+19.5a 308.8+333.0a
16L-8D 13 107.6+52.9b 23.8x17.5a 298.0+252.0ab
25C 10L-14D 36 51.2+32.7a  28.0+30.0a 179.3+194.9b
16L-8D 28 8.3+£34.5a 37.8+x34.5a 170.1%+135.6ab
30C 10L-14D 10 29.2%£13.3¢ 11.7+ 9.7b 239.0+239.5ab
16L-8D- 7 76.6+34.6b 5.4+ 4.7b 58.0% 79.6¢c

Values are mean + SD.
In each column, means followed by a common letter are not significantly different at

the 5% level by Duncan’s new multiple range test.

Oviposition did not occurred at 18C.
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Fig. 1. Seasonal changes in respiration rate of femele adults. Each value and the vertical
line represent the mean + SD (n=4~10).
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Fig. 2. Changes in respiration rate of female adults reared at 25C.
A. 10L : 14D, B. 16L : 8D.
Each value and the vertical line represent the mean + SD (n=7~10).
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Fig. 3. Changes in respiration rate of female adults reared at 30C.
A : 10L-14D. B : 16L-8D.
Each value and the vertical line represent the mean + SD (n=
3~D).
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