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Effect of Temperature on Incubation and Thermal Tolerance
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Abstract Eggs of the Chinese Frest Frog Rana chensinensis  collected from the wild immediately after they were laid
out and were incubated at five different temperatures 10°C 15°C 20°C 25°C and 30°C in the condition of
photoperiod 14L : 10D and 85% moisture. The cultivation period lasted 10 days. Incubation periods at each
temperature level incubation ratio thermal threshold of development accumulative temperature survival rate preferred
temperature avoidance temperature and lethal thermal temperature of tadpole incubated were recorded after 3 days
incubation. Linear regression methods and direct optimum methods were used to calculate the thermal thresholds of
development and accumulative incubation temperature. The incubation ratio was significantly influenced by
temperature and the survival rate decreased with the increase of incubation temperature. The body-tail length of

tadpoles was significantly influenced by the incubation temperature. The thermal thresholds of development were
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0.51°C or 0.38°C . Accumulative temperature for the incubation were 65.29°C: day or 65.52°C: day. The result of
direct optimum method is better than that of linear regression method. The preferred temperature of the Chinese Forest
Frog tadpoles incubated 10 days under incubation temperature were 13.2+1.6°C 15.7+1.9°C 17.3+2.1°C and
19.5+2.3C  avoidance temperature were 28.8 + 1.4°C 30.2 + 1.6°C 31.6+ 1.3°C and 33.1 = 1.8°C lethal
thermal temperature were 32.9+1.7°C 33.8+1.5C 35.2+1.2%C and 36.7 £ 0.9°C respectively. The preferred
temperature avoidance temperature and lethal thermal temperature of tadpoles derived from eggs incubated for 10 days
at 10°C 15°C 20°C and 25°C were significantly influenced by temperature.
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1 n=3
Table 1 The incubation ratio length of incubation periods percentage survival and the body-tail length of
the Chinese Forest Frog' s tadpoles at different hatching temperatures

C % d % mm
Hatching temperature Incubation ratio Length of incubation periods Percentage survival Body-tail length

30 99.17 +0.28* 2.23+0.06" 0* 0*

25 98.28 +0.25" 2.70+0.12° 42.35+1.80° 6.89+0.65
20 97.35+0.26" 3.40+£0.09* 96.35+0.52° 6.24+0.72"
15 96.42+0.53 4.50+0.17" 99.03 +0.27° 5.78 £0.67¢
10 96.08 + 0.36 6.67+0.15° 99.50 +0.35° 5.17+0.52¢

P=0.05

Means sharing the same letter are not significantly different means sharing the different letter are significantly different P =0.05 .
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Fig.1 Preferred temperatures of the Chinese Forest Frog tadpoles derived

derived from eggs incubated for 10 days in different temperatures
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