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Life tables of the laboratory population of Coccinella undecimpunctata L. at

different temperatures
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Abstract Life tables of laboratory population of the Coccinella undecimpunctata 1.. were constructed at five
temperatures. The results showed that the developmental rate increased with the temperature increasing from
16°C to 32°C. The longest duration of the generation was 64.2 days observed at 16°C  the shortest was 16.4
days at 32°C and in between 27.1 days and 21.5 days at 24°C and 28°C  respectively. The threshold
temperatures and the effective accumulated temperatures required for egg larva pupa and whole generation
were 10.9°C  11.1°C 12.5°C 10.6°C and 40.9 110.3 39.7 359.4 degree-day respectively. The
lifespan was shortened with the temperature increasing. The longest lifespan was 34.7 days at 16°C while the
shortest was 14.1 days at 32°C.. The maximum number of eggs laid per female was 463.8 at 24°C  while the
least was 96.4 at 32°C. Tt was so concluded from the results that temperature had great effect on the
development of C. undecimpunctata . The most suitable temperature range was from 24°C to 28°C  during
which there were higher innate capacity of increase and the highest index of population trend and the double
population time was shortened. The increase rate of population at 16°C was limited with the index of
population trends only 10.7% as high as that at 24°C  meanwhile double population time was 23.3 days

which was 4.1 times that at 24°C. The development duration survival rate and fecundity of C.
undecimpunctata was decreased at 32°C..
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Table 1 Development duration of Coccinella undecimpunctata at different temperatures
Development duration d
Developmental stage 16°C 20°C 24°C 28°C 32C
Egg 7.5+0.38 4.3+0.25 3.2+0.21 2.7+0.24 1.7+0.12
1 1st instar 7.6+0.41 2.6+0.14 2.1+0.15 1.4+0.17 1.3+0.21
2 2nd instar 4.9+0.29 2.5+0.22 1.4+0.16 1.2+0.17 1.1+0.14
3 3rd instar 5.1+0.35 2.4+0.22 2.3+0.18 1.7+0.18 1.1+£0.22
4 4th instar 5.6+0.45 3.5+0.34 3.3+0.23 2.7+0.35 1.6+0.34
Larva 22.9+1.02 11.1+£0.59 8.6+0.37 7.2+0.24 5.1+0.18
Prepupa 2.8+0.34 1.5+0.30 0.9+0.19 0.8+0.21 0.6+0.23
Pupa 8.9+1.66 5.6+1.55 3.6+0.48 2.7+0.40 2.0+0.31
L 21.9+2.40 15.5+1.69 10.4+1.22 8.4+1.87 6.9+1.48
Preoviposition
Generation 64.2+3.55 38.0+£2.39 27.1+1.69 21.5+1.96 16.4+1.73
+ The data in the table are mean + SE. The same for table 2 and table 3.
2.1.2 1 10.9°C 11.1C 12.5C 40.9
110.3 - 39.7

2 10.6°C 359.4
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Table 2 Threshold temperature and the effective accumulated
temperature EAT of Coccinella undecimpunctata

Developmental stage Threshold temperature °C EAT  degree-day

Egg 10.9+1.29 40.9+3.72

1 1st instar 12.2+1.21 23.8+2.20
2 2nd instar 11.5£1.97 20.4+£2.96
3 3rd instar 12.3+2.17 22.8+3.84
4 4th instar 11.3+3.14 36.5+8.33
Larva 11.1+1.34 110.3 £ 10.55
Prepupa 11.6+0.72 12.1+0.64

Pupa 12.5+0.96 39.7+2.98
Preoviposition 9.2£0.62 157.726.19
Generation 10.6 £0.57 359.4+14.09
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Survival curves of Coccinella undecimpunciata

at different temperatures
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Table 3 Effect of temperature on adults of Coccinella undecimpunctata

Temperature °C Preoviposition d Oviposition period d Number of eggs laid/ % Longevity d
16 21.9+1.58 12.9+1.52 164.7 +20.20 34.7+7.85
20 15.5+1.97 10.8 +1.69 314.2+35.92 26.4+6.07
24 10.4+1.75 10.0+1.60 463.8 +32.69 24.3+4.49
28 8.4+1.93 8.4x1.17 421.6+45.87 21.5+6.07
32 6.9+2.23 6.6+0.84 96.4 +22.28 14.1+£5.55
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Table 4 Experimental population life tables of Coccinella undecimpunctata at different temperatures
Number of individuals at the beginning of different stage
Developmental stage
16°C 20°C 24C 28C 32cC
Egg 100 100 100 100 100
1 1st instar 86.5 91.3 98.0 97.7 92.6
2 2nd instar 67.3 73.9 91.8 90.9 75.9
3 3rd instar 53.9 69.6 89.8 90.9 64.8
4 4th instar 4.2 65.2 87.8 88.6 63.0
Prepupa 40.4 63.0 87.8 86.4 59.3
Pupa 34.6 58.7 85.7 84.1 53.7
25. . . .1 48.2
Number of adults emerged 5:0 565 8.7 8 8
Number of females 12.5 28.3 41.3 42.1 24.1
164. 14.2 463. 421. 4
Number of eggs laid/ ¥ 64.7 3 63.8 6 %
Total eggs of next 2 058.8 8879.3 19 173.5 17 728.3 2321.3
generation expected
20.6 88.8 191.7 177.3 23.2
Population trend index
2.3 A 1
16°C 20C 24°C 28C 32C 5 tq
A R,
RO T I'm rn 24 OC 'y RO
A Ly 5
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Table 5 The population parameters of Coccinella undecimpunctata at different temperatures
Temperature Net reproduction Average generation Innate capacity Finite rate of Time for doubling
< rate Ry period T of increase r,, natural increase A population ¢4
16 17.31 91.80 0.03 1.03 22.32
20 64.97 53.23 0.08 1.08 8.84
24 181.27 41.31 0.13 1.13 5.51
28 17.82 32.50 0.09 1.09 7.82
32 3.30 23.93 0.05 1.05 13.90

24°C ~ 28°C
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