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Selected body temperature and thermal tolerance of tadpoles of two frog species
( Fejervarya limnocharis and Microhyla ornata) acclimated under different

thermal conditions

SHI Lingiang, ZHAO Lihua, MA Xiaohao, MA Xiaomei "
Hangzhou Key Laboratory for Animal Adaptation and Evolution, Hangzhou Normal University, Hangzhou 310036, China

Abstract: We collected six clutches of the Cricket Frog Fejervarya limnocharis and 10 clutches of the Ornate Narrow-
mouthed Frog Microhyla ornata in late June 2010 from Fuyang, Zhejiang, East China, and incubated eggs of the two
species at a constant temperature of 25 °C. We raised 30 tadpoles from each clutch and released the remaining ones to the
site where the clutches were collected. We randomly selected 90 tadpoles from those raised in the laboratory, and
acclimated them at three constant temperatures (20, 25 and 30 °C), 30 individuals at each temperature, for two weeks to
examine the influence of thermal acclimation on selected body temperature ( Tsel, a measure of thermal preference) and
thermal tolerance [ critical thermal minimum ( CTMin) and critical thermal maximum ( CTMax) ] and viable temperature
range ( VTR) , and whether tadpoles of these two sympatric species differ in thermal preference and thermal tolerance. Tsel
was measured by recording the water temperature where the tadpole stayed in a thermal gradient ranging from 15 C to 38
C. We cooled (for CTMin determination) at the rate of 0.2 °C/min or heated (for CTMax determination) tadpoles from 25
°C at the rate of 0.6 C/min. Body temperatures associated with a transient loss of the righting response at the lower and the
upper limits of the thermal tolerance were considered to be the endpoints for CTMin and CTMax, respectively. Tadpoles of

the two species did not differ in Tsel, and neither in F. limnocharis nor in M. ornata were body temperatures selected by
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tadpoles affected by thermal acclimatio. CTMim was greater in tadpoles of M. ornata, whereas CTMax and VTR were
greater in tadpoles of F. limnocharis. CTMin and CTMax increased as acclimation temperature increased, and VTR
decreased as acclimation temperature increased, in both species. Our data show that tadpoles of the two species do not differ
in thermal preference but in thermal tolerance, and that thermal acclimation plays an important role in influencing thermal
tolerance but not in thermal preference. Temperature is among the most important abiotic factors influencing biological
processes in organisms and has consequences on their habitat requirements and hence spatial distribution, and is therefore a
part of an organism’s multidimensional niche that should be treated as an ecological resource. Theoretically, species cannot
coexist without a quantitative partitioning of resources along the axes of diet, space, time and thermal requirement. That
sympatric species respond differently to variation in temperature at the spatial scale of the local community by using
microhabitats with different thermal regimes may facilitate their coexistence. Our finding that tadpoles of F. limnocharis and
M. ornata differ in thermal tolerance may have an implication for their differences in microhabitat use in nature, which may

promote the coexistence of these two sympatric frog species.

Key Words; Microhyla ornata; Fejervarya limnocharis; tadpole; thermal acclimation; selected body temperature;

thermal tolerance
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13 L:11 D, 4K 06:00 AT AZHIF)E . Ff 2 FRifishb e S d J5 (MK IS0 B IR 24 2. 45 mm 5 35 i ek R 24
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162 A RS M 5E H: Tsel, CTMin 1 CTMax ., FAGI A [E] ' 1R J] 350 55 Ak g — 2, 5 K 7 i) 4 A3 £ A
IR, i B LR SN TR, ST AAR AT 24h AL E Y, FFIRSIRET, 2 Ff il kB AL T
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H1 Statisitca( Version 5. 0 for PC) e it A2 Hr8kdE . FH Kolmogorov-Smirnov 5 Bartlett 73 il 5655405 1)
AT 22 e R} (A A Z FE R Tsel ,CTMin A1 CTMax M EZLA 2R, S LADIFR DG R F
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Fig. 1 Mean values (+ SE) for selected body temperature, critical thermal minimum, critical thermal maximum and viable temperature

range of larval M. ornata and F. limnocharis under three acclimation temperatures

VA 3 e R s R i e LB 20 25 .30 °C WML R BIAEAS B4 12,10 Fi 12510 .8 AT 9

Table 1

*1

A B FOIIL B BE 28 B F 3 LR SRR | IR SRR | I 57 & IR AN 5200

EEE#ITHAEZSNER

temperature range of M. ornate and F. limnocharis tadpoles, with species and acclimation temperature as factors

Results of two-way ANOVA on selected body temperature, critical thermal minimum, critical thermal maximum and viable

BN Effects

ki LlEEaizY; 3 AR
Species Acclimation temperature Interaction
e B A YE
I L Fy = 0.45, P = 0.50 Fys=0.23, P = 0.80 Fyss=1.14, P = 0.33
Tsel/C
I FAGIE Fyss=122.94, P < 0.0001 F,55=715.42, P < 0.0001 F,s5=15.50,
CTMin/C MO > FL 30¢, 25", 20¢ P < 0.0001
s B = . . F, ss=60.59, P < 0.0001
'Imﬁl_lﬁm F|’55 970 70, P < 0.0001 2,55 [“2 5= 750’ P = 0.001
CTMax/C MO < FL 304, 25", 20° ’
i YL 1 F| ss= 551.68, P < 0.0001 Fy 5= 24.86, P < 0.0001
ffﬁjfx{m‘fyiﬁm 1,55 S 2,55 F, = 6.97, P = 0.002
VTR/C MO < FL 30¢, 25", 20° "

MO Fl FL 23531 2 47 230 0 e 4 s P2 o e 0k, AN ] At/ NE S B R IR B (P I (H 25 5 255 abe AR T BERIIRR 22 53 . 3%

TE 20 .25 30 °C YAk IR T 0 20 0 el S s} 0398 o ek R I) Tsel B AR S+ RS 51 R 8. 8% 6. 9% F18.9%
11.3% 6.2% M1 13.4% ., YIHLIEEE I 20—30 °C., {20 h el bk s} A0195 ol e #RHSE %) CTMin A1 CTMax ) ARR 43
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I} b 3 A A IR B LR A R B B i ) R TR B X — I 2 RRAE S 92 NS B ( Rana pipiens ) I AF
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TR IR ERR R B (T e sh 0 462600 O A 2SR DAk ) 35 A RIS 7 S R A B v 4
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g8 LB KIR 6 AN ARRETE AR, i 30 C A IEAEE T T SRS} AT BE A7 AR B R, R R TS 56k
T 32 C T YMER RIS 24 b 5 8L REFET, BEHHEN 20 °CF1 30 °C YA B OO 1 3 PR Rk is i) i
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ZARIREE L TR RE

AR BAZE KR T MRV AL ER LB R, WNHTTEAE R4 R Bk ol LU EE 2010 4F 4—9 H
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X T o T 32 P 7o e sk 347 2 0 1 Bt P T v T B SR A 4 (B 1) X — S5 2R 5 A iR GE A —
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BRI R A B VIR

FEYIE IR LG (20—30 °C) A, Wi S0 ek AR ISE RS Bl ek RIS CTMin 9 ARR (0.3 F10. 14) #435IR T8
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