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Thermoregulation in the Red Knobby Newt Tylototriton shanjing
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Abstract:Red knobby newt (Tylototriton shanjing) is listed as categrory Il of national key protected animals.
Body temperatures and metabolic rates of the Red Knobby Newt were measured at different ambient
temperatures. Results showed that there was a significantly positive correlation between body temperature (T,)
and ambient temperature (T,) and the linear regression equation is T, = 3.99 +0.86T (R* =0.99 P <
0.01) ; within the range of ambient temperatures from 15°C to 30°C  metabolic rate increased with ambient
temperature ; Metabolic rate decreased dramatically at 35°C or higher; Within the range of ambient temperatures
from 15°C to 35°C  regression equations for males and females were MR, =0.374 1 —0.355 1T, +0. 113 9T °
-0.010 57°(R* =0.47 P <0.01 df, =3 df, =46) and MR, =0.478 8 -0.420 37, +0. 130 47° - 0.011 8
T°(R*=0.40 P <0.01 df, =3 df, =46) respectively. The metabolic characteristics of red knobby newts

were different from that of the endothermic animals. Their thermoregulation showed that the ambient temperature
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has significantly influenced body temperature and the capability of the body temperature regulation is
feebleness which are typical of ectotherms.
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Table 1 Measurement of Tylototriton shanjing
(n) (mm) (mm) ()
Samples size Snout—vent length (SVL) Tail length(TL) Body mass (BM)
Male 10 76.4 £1.4 64.4 £3. 1 12.3 +0.7
Female 10 93.8 2.1 77.1+£2.3 24.6 £1.1
10 ~35C 35C ;
) )
(One-Way ANOVA F, ,,=2011.7 30°C
P <0.01 n=20) (P <0.01) (P
T,=3.99+0.8 T, (R*=0.99 P < 0.05)( 2).
0.01); T,=T,
28.5¢ ) (MR)( 2) (r.)
i T, <T, MR
; “ T .
) I, >T, MR, =0.374 1 -0.355 1T,
¢ D +0.113 97 = 0.010 57 (R* =0.47 P <
2.2 15 ~30% 0.01 df =3 df, =46); MR, =0.478 8 —
0.42037, +0.1304 T.> -0.011 8T (R® =
;o 30C

0.40 P <0.01 df, =3 df, =46)(  2).
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Fig. 1 The relationship between ambient temperature and body temperature of Tylototriton shanjing
2
Table 2 Metabolic rates of Tylototriton shanjing at different ambient temperatures
ml 0,/(g* h)
Ambient temperature Sample size Metabolic rate F P
(=1C) (n) Male Female
15 20 0. 105 £0. 009 0.105 £0.010 0.018 0. 968
20 20 0.176 £0. 032 0.115 £0.017 2.742 0.110
25 20 0.281 +£0. 040 0.205 £0. 031 0.948 0. 150
30 20 0.463 £0. 054 0.275 £0. 106 0.458 0. 008
35 20 0.226 £0. 028 0.176 £0.019 1. 066 0. 157
1)
3
3 1 11-19
(1, =
11
T.)
23 -26
28.5%C
27 -29
1
", 10 ~35C 28.5C
( 1
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Fig.2 The relationship between ambient temperature and metabolic rate of Tylototriton shanjing
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Table 3 Metabolic rates of four amphibians at different ambient temperatures

Ambient temperature

Metabolic rate

ml 0,/(g* h)

Tylototriton shanjing

23

Rana dybowskii

23

Rana amurensis

22

(£10) Onychodactylus ficheri
Male Female Male Female Male Female
5 — — 191. 34 128.97 257. 31 225.26 —
6 — — — — — — 0.23
10 — — 227.02 151.53 318.24 282.34 0.26
15 0.11 0.11 268.90 188. 89 406. 54 369.95 0.27
20 0.18 0.2 398. 00 259.01 547. 88 508.55 0.32
25 0.28 0.21 530. 10 367. 80 789. 56 681.20 0.47
30 0. 46 0.28 654. 18 522.78 1 086. 66 892. 00 —
35 0.27 0.18 — — — — —

—It means that the metabolic rate of the experimental animal had not determined at this temperature.
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