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Abstract: [Objective] Effect of ambient temperature on the growth and development of Harmonia dimidiata Fabricius was
studied to determine the condition to encourage the beetle reproduction for serving as a biocontrol agent in the field.
[Method) H. dimidiata were fed on Ephestia kuehniella Zellerwere eggs and reared under a controlled temperature between
15 C and 32 °C in a chamber to monitor the temperature effect on the development and survival of the predator. Threshold

temperatures for developmental stages and effective accumulated temperature for growth were estimated by the least square
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method. Relationship between the chamber temperature and the beetle development was simulated with a linear diurnal
equation. [Result] The optimal egg hatching of H. dimidiata with a greater than 85% hatchability took place between 20 C
and 30 ‘C. At 20 C, the rate of 87.5% for the beetles to reach adulthood was the highest. It was followed by 25 C
(82.50%)>30 C (77.50%)>32 ‘C (45.00%)>15 C (35.00%). Either low temperature of 15 “C or high of 32 “C inhibited the
growth of the beetles, but within that range, the development could still be completed with the rate hastened and the time
shortened by increasing the ambient temperature. There was no significant difference in the time for entire beetle development
in between 20 ‘C and 32 “C. On the other hand, the duration was extremely significantly prolonged at 15 °C as considerable
hindrance was imposed on the growth by low temperature. The threshold temperatures for various developmental stages of H.
dimidiata were found to be at the highest level for the 2nd instar larvae at 12.74 C, the lowest for the pupal stage at 9.24 C,
and for the egg-hatching at 9.87 “C. The effective accumulated temperature required for the growth to maturity of a beetle was
324.82d- C. [ Conclusion] Ambient temperature significantly affected the development, growth, and survival of H.
dimidiata. Based on the survival rate and development time of H. dimidiate reared on E. kuehniella eggs for feed, 20-30 C was

determined to be the temperature range for optimal reproduction. The information obtained on the physiology of the predator
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would aid in the rearing as a potentially valuable biocontrol agent as well as in studying diapause of H. dimidiata.

Key words: Harmonia dimidiate Fabricius; temperature; development rate; developmental threshold temperature; effective

accumulated temperature
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Table 1 Effect of temperature on survival of H. dimidiata at development stages

AR E W B AEE % Survival rates of different developmental stages/%

A RE
Templemrla}lixre/ C [ 154 21 34 415 17 BT
Hatching rate 1" instar 2" instar 3" instar 4" instar Pupa Total survival rate

15+1 72.29 75.00 83.33 88.00 90.90 70.00 35.00
20t1 85.87 100.00 87.50 100.00 100.00 100.00 87.50
25%1 95.56 97.50 9231 91.67 100.00 100.00 82.50
301 95.06 87.50 97.14 100.00 97.06 93.94 77.50
32+1 61.54 67.50 92.59 96.00 83.33 90.00 45.00
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Table 2 Development duration of H. dimidiata under different temperatures

AR B M B R B i Developmental duration of different developmental stages/d

il
Temperature/ C 8 1 2 3t it i Sy

Egg 1% instar 2" instar 3" instar 4" instar Pupa Total duration

15+1 7.66+0.05Aa 12.87+£0.25Aa 8.56+0.33Aa 10.23+0.33Aa 24.081+0.99Aa 16.25+0.28Aa 76.50+0.91Aa

20+1 4.05+0.02Bb 2.85+0.04Bb 2.90%0.05Bb 3.361+0.11Bb 7.471+0.15Bb 8.51£0.13Bb 29.10£0.23Bb

25+1 2.78+£0.04Cc 2.71£0.11Bb 2.07%0.12Cc 2.36%0.11Cc 5.4240.11Cc 4.9540.09Cc 20.08£0.19Cc

30+1 1.751+0.04Ee 1.70£0.06Cc 1.18£0.04Dd 1.81£0.06Cc 4.77£0.10Cc 4.661+0.05CDc  15.8940.11Dd

3241 2.36+0.06Dd 1.41£0.07Cc 1.36+0.05Dd 2.31+0.21Cc 4.4340.11Cc 4.06+0.16Dd 15.75+£0.36Dd
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Datas are mean * standard error; those with same capital and lowercase letters on the same column indicate significant difference at 0.01 and 0.05 levels,

respectively, by Tukey analysis.
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Table 3 Mathematic
dimidiata development rate and temperature

model on relationship between H.

2 H 5  Linear diumal model

KEH B

Devel | EVEpp PSS
cvelopmental Stage Regressione  Correlation P F
quation coefficient
bl Bgg 0.02197-0.1883 0.9146 0.0296 15.34
1# 1% instar 0.0336T-0.4015 0.9710 0.0059 49.56
21 2" instar 0.0406T-0.4854 09679  0.0069  44.56

31 3" instar 0.0224T-0.1847  0.9100 0.032 14.45

th .
4% 4" instar

0.0102T-0.0910  0.9680 0.0068 44.71
i Pupa 0.0106T-0.0915  0.9794 0.0035 70.57
S Total duration 0.0030T-0.0284  0.9864 0.0019  108.45
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Table 4 Threshold temperatures and effective accumulated

temperatures for H. dimidiate development at various

stages
- N KAEAREC [ RARIRK
REME RN, LR R
. Developmental — Effective accumulated
Developmental ~ Correlation
. threshold temperature/
Stage coefficient . R
temperature/ ‘C d-C)
5¥ Egg 0.9146 11.18 38.15
1#% 1" instar 0.9710 12.65 28.04
21 2" instar 0.9680 12.74 23.07
3 3" instar 0.9100 11.04 37.03
4% 4" instar 0.9680 9.86 91.44
1 Pupa 0.9794 9.24 90.12
S
0.9864 9.87 324.82

Total duration
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