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Preferred Temperature Avoidance Temperature and Lethal
Temperature of Tadpoles of the Common Giant Toad Bufo
gargarizans and the Chinese Forest Frog Rana chensinensis

WANG Li-Zhi LI Xiao-Chen SUN Tao
College of Life Sciences  Shaanxi Normal University Xi’an 710062 China

Abstract In order to estimate the preferred temperature PT  avoidance temperature AT  and lethal temperature
LT of tadpoles of the Common Tiant Toad Bufo gargarizans and the Chinese Forest Frog Rana chensinensis
tadpoles of both species were acclimated at different temperatures. The PT AT and LT were measured with
thermocouple using a temperature gradient apparatus after the tadpoles were acclimated to different temperatures for
three weeks. The results showed that the PTs of the Chinese forest frog were 13.5—18°C 20.5-25°C and 23 - 27.5°C
and the PTs of common giant toad were 12 — 16.5°C 21 - 25.5°C 22 — 26.5°C  respectively corresponding to the
acclimation temperatures of 5°C 15°C and 25°C. The maximum lethal temperature for both species was 37 — 38°C
and the minimum lethal temperature for both species was 0°C. Temperatures between the lethal and the preferred
temperatures were their avoidance temperatures. The acclimation temperature imposes more influences on the ATs than

on the PTs in tadpoles of both species.
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Fig. 1 The apparatus of thermal gradient
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Fig. 2 Preferred temperatures of the Chinese Forest

Frog at different acclimation temperature
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Fig. 3 Preferred temperatures of the Common
Giant Toad at different acclimation temperature
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Table 1 Mortality of the tadpoles of the Common
Giant Toad and the Chinese Forest Frog in high

temperature at different acclimation temperatures

Tem- Mortality of the Chinese Mortality of the Common

pera- Forest Frog in high Giant Toad in high

turf:s temperature % temperature %
¢ 5C 15C 25C 5C 15C 25C
30 0 0 0 0 0
33 0 0 0 0 0
36 0 0 10 0 0
37 40 30 30 30 30 30
38 100 100 100 100 100 100
39 100 100 100 100 100 100

2.4 ARRs
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ARRs 0
0.23 ARRs
0.78

Table 2 Mortality of the tadpoles of the Common Giant
Toad and the Chinese Forest Frog in low temperature at

different acclimation temperatures

Tem- Mortality of the Chinese ~ Mortality of the Common
e 5738 o
© 5C 15 25%C 5C 15°C 25C
2.5 0 0 0 0 0 0
Wz(i)tcr 0 0 0 0 10 20 5
5 22 25C
ISP 100 100 100 100 100 100 36.5 37.4°C *
-2.5 100 100 100 100 100 100
3 ARRs
ARRs
Table 3 Acclimation response ratio of the
Chinese Forest Frog and the Common Giant Toad
Acclimation ARRs ARRs 1 Reynolds W W Casterlin M E. Behavioral thermoregulation
Name of Species temperature ARRs ARRs and thé final preferendum” paradiuma. Am Zool 1979 19
C of PT of AT 211 ~224.
2 Fry F E J. Effects of the environment on animal activity. Univ
The Chinese Forest Frog 3125 2.146 3.209 Toronto Stud Biol Ser 1947 68 1~62.
3 Jobling M. Temperature tolerance and the final preferendum-
The Common Giant Toad 5/25 1.914  2.429 rapid methods for the assessment of optimum growth
temperatures. J Fish Biol 1981 19 439 ~455.
§ S0 25 4 Kellog RL Gift J J. Relationship between optimum temperatures

for growth and preferred temperatures for the young of four fish
species. Trans Amer Fish Soc 1983 112 424 ~430.

ARRs 5€C 25%C

5  McCauley R W Casselman J M. The final preferendum as an
index of the temperature for optimum growth in fishes. World
3 Symposium on Aquaculture in Heated Effluents and Recirculation
Systems 1981 2 81 ~93.
6 Hadfield S. Observations on body temperature and activity in
the toad Bufo woodhousei fowleri. Copeia 1996 4 581 ~
582.
7 Smith G C. Ecological energetics of three species of ectothermic

5 15 25C vertebrates. Ecology 1976 57 252 ~2064.
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8 Lillywhite H B. Behavioural thermoregulation in the Bullfrog 1994 14 2 209 ~ 214
Rana catesbiana . Copeia 1970 1 58 ~ 168. 15
9 Brett ] R. Some principles in the thermal requirements of 2004 23 2 37 ~40.
fishes. Quart Rev Biol 1956 31 75~ 86. 16
10 Hutchison V H. Factors influencing thermal tolerance of 2004 39 1 36~39.
individual organisms. In Esch W G McFarland W R eds. 17
Thermal Ecology II. Springfield US National Technical 1996 2 21
Information Service 1976 10 ~26. 96 ~ 94.
11 18
1999 19 5 7~9. . 1998 17 4 63 ~65.
12 19  Claussen D L. Thermal acclimation in ambystomatid salamanders.
2000 15 4 303 ~309. Comp Biochem Physiol 1977 58A 333 ~340.
13 20
/ 1999 18 2 60 ~62.
1999 10 1 91~9%4. 21

14
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