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Effects of low temperature stress on the supercooling capacity and
development of Galeruca daurica Joannis larvae
(Coleoptera: Chrysomelidae)
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Abstract [Objectives] Low temperature is one of key factors affecting the growth, development and survivorship of
insects. We investigated the effects of low temperature stress on the supercooling capacity and development of Galeruca
daurica Joannis larvae in order to build an indispensable foundation for further forecasting its population dynamics and
distribution. [Methods] We measured the supercooling points (SCPs), developmental duration and survival rates of larvae
and pupae after first instar larvae had been subjected to different low temperature treatments in the laboratory. [Results]
Rapid cold hardening significantly influenced the SCPs of first instar larvae. The SCP of larvae exposed to = 10  for 2 h
was significantly lower than that of control larvae, whereas the SCP of larvae exposedto — 6  for 2 h was not. The SCPs of

second instar larvae that had been subjected to low temperature treatment as first instars were not significantly different from

* Supported projects 31360441 201003079
ok First author E-mail 553135343@qq.com
HkE Corresponding author E-mail pangbp@imau.edu.cn

Received 2014-07-02 Accepted 2014-10-23



- 435 -

those of the control. The developmental durations of the first and second instar larvae, and the overall larval developmental
period, were significantly longer than those of the controls if first instar larvae had been subjected to low temperature. Cold
treatment of the first instar, however, had no significant effect on the duration of the pupal stage. Short (2 h) low temperature
(=5 ) treatments did not significantly affect the developmental duration of third instar larvae but longer (2-6 d) low
temperature treatments did. Longer exposure to 0  did not affect developmental duration. Low temperature treatment
significantly affected the death rates of first and second instars, but not of third instars and pupae. Generally, the lower the
temperature and the longer the period of exposure, the longer the developmental duration and the higher the death rate of
successive instars and pupae. [Conclusion] Low temperature stress can significantly enhance the supercooling capacity of G.
daurica larvae but also prolongs development and reduces the survival rates of successive instars. The longer the period of
exposure and the lower the temperature, the stronger the effect.
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Table 1 Comparison of developmental durations of Galeruca daurica larvae suffered from low temperature stress (d)

Cold treatment ! 2 3 1~3
Ist larva 2nd larva 3rd larva 1st-3rd larva Pupa
Control 25 5.7820.30¢ 6.34220.20c 14.21%0.40ab  26.93+0.47d  7.03=%0.12a
1 -6 /2h  6.79%024d  7.62%0.18ab 14.7920.43a 28.68£0.45¢c  7.06%0.04a
Treatment I - 12 /2h  8.2420.34c 7.88%0.61a 15.00:0.48a 29.67£0.95¢c  6.93%0.07a
2 -5 /2d  8.94=0.35c 7.62220.32ab 12.9120.46¢ 29.86£0.81c  6.95+0.11a
Treatment 11 -5 /6d  14.3620.49a 7.6720.44a 12.8320.44c 35.50+0.66a  6.89=0.16a
3 0 2d 725%0.16d  6.7720.30bc  13.2720.23bc  26.89+0.42d  7.00%0.03a
Treatment 111 0 /6d 13.2340.31b  7.59#0.29ab  13.2240.29bc  33.26+0.49b  6.9220.06a

I+

P<0.05 One-way ANOVA, LSD

Data are mean+SE and followed by different letters in the same column indicate significant difference (P< 0.05, One-way

ANOVA, LSD multiple range test) The same below.

#2 ZREMBRFEDEEHRHREALTHRLLE (%)

Table 2 Comparison of succesive mortality of Galeruca daurica larvae suffered from low temperature stress

Cold treatment ! 2 3
Ist larva 2nd larva 3rd larva Pupa
Control 25 3.7325.66b 17.6121.74bc 0.00==0.00a 0.00=2=0.00a
1 -6 /2h 9.6244.62b 23.77=41.89ab 3.4945.39a 0.88%5.37a
Treatment I -12 /2h 28.0623.04a 36.6422.48a 0.00=0.00a 2.37%8.85a
2 -5 /2d 19.385.94a 26.5845.42ab 0.9545.59a 0.00=20.00a
Treatment II -5 /6d 27.30%3.91a 29.98-3.39ab 0.00=:0.00a 0.00=0.00a
3 0 /2d 2.6124.68b 10.6822.10c 0.67%4.68a 0.00==0.00a

Treatment ITI 0 /6d 20.2424.60a 26.30%2.18ab 1.44=%6.90a 1.44246.90a
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