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ABSTRACT

The relationship between the body size of species and the environment has been an active research subject
for many years. Until recently, studies had focused on the relationship between the body size and environment
based on the ecogeographic rule for various animal groups. In this study, we examined the relationship between
body size of Hyla japonica and the habitat environment in Jeju island located at the southernmost part of the
Korean peninsula. We collected H. japonica from three breeding sites, Cheonji, Bonggae, and Aewol, and
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measured SVL, BW, and HW of the species. We also measured the altitude, longitude, latitude, annual mean

temperature, and annual mean precipitation of each site to analyze the relationship between the body size and

the habitat environment. The analysis results showed that there was the clear difference of the body size

according to the habitat and the body size in Aewol was significantly bigger than others, while the body size

in Cheonji was the smallest. The altitude was the most important environmental variable and showed a positive

correlation with body size. The body size of H. japonica increased as the altitude increased, and this results

were consistent with Bergmann's rule, one of the biological laws related to body size. In conclusion, the

environment could affect the body size of H. japonica, and the body size has a certain direction according to

the environment.
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Figure 1. The survey locations of three populations of
Hyla japonica in Jeju Island, South Korea. A)
Cheonji, B) Bonggae, C) Aewol.
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Table 1. History of each habitat and body size of Hyla japonica from three populations. One-way ANOVA test was
conducted to compare the body size among the three populations. Body size represented by mean+S.E.

Population
— One-way ANOVA
Cheonji Bonggae Aewol
Habitat
Latitude 33°14'10” 33°25'41” 33°21'35”
Longitude 126°33'38""  126°38'30"  126°27'46"
Altitude (m) 10 501 1,086
Temperature Annual mean 16.9 11.4 9.8
(C) Activity period 21.9 17.3 13.3
Precipitation Annual mean 177.8 382.9 286.5
(mm) Activity period 380.9 491.9 371.1
Body size
N 146 111 104 df F P-value
SVL (mm) (;g.gjﬁ) (335..663%.27) (?2.'773%.22) 2 166.12 <0.001
HW (mm) (1112.'27i3'_1;) (113.'96%1(;'.11) (11;52?;1;) 2 99.72 <0.001
BW (®) (32'._2?.'(;) (‘;’.‘s‘:?.'sl) (53'.17%3.1) 2 12980 <0.001

Table 2. Relationship among the environmental variables analyzing by Spearman correlation analysis. The
numbers indicate the r-value. AM: annual mean, AP: activity period. *:P<0.05, **:P<0.001.

) . . . Temperature Precipitation
Variable Altitude Latitude Longitude
AM AP AM AP
Latitude 256%*
Longitude J980** 432%%*
AM -.989%* -.112% -.943%*
Temperature
AP -.993** -351%* -.996%* .969%*
L AM .950%* -.058 873%* -.985%* -.913%*
Precipitation
AP 706%* -.501** 556%* -.800%* -.627%* 891%* -
A a b & 17.01 B 4 b & 8.0 C a c
43.01 l :
- ° | — 16.01 6.0
E E M 5
E 80 ] E i— 8
5 I L % 13.07 — E 4.0
33.0 [
11.07 2.0
. P<0.001 P<0.001 P<0.001

280

Cheoniji

Figure 2. The result of one-way ANOVA (with post hoc) among the three

Bonggae Aewol

9.0

Cheoenji Bonggae

Location

Aewol Cheonji

Bonggae

Aewol

populations; A) SVL, B) HW, C) BW.
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Church, 2008; Cvetkovi¢ et al., 2009). LHtHOFE T
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zu:] oz /du:hﬂ /\ o]r/}. 7<4ZKH =0 _T_’_Eoﬂ /\51%
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27 Hth= Aot Hemelaar, 1988; Lou et al., 2012).
Lolx AA Aeoz AR 7]7ko] SojubA] Ha o
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27|17} A3 Yo7t ¥ gk 7]EY A+ e oY
3 A8 Hkd stch(Ma et al., 2009; Giil et al., 2011'
Ozdemir et al., 2012). = WA Aoz 2| ut
7120 Al 6A @A 7NE ST Wtke R ;ﬂg}
3tth= A olthi(Bergmann, 1847; Heatwole ef al.,1969). A
2 FAE e #uE 5o Aske] Al 27] HEad
e 29 Awoln, 2 H2swS WEeE HEEo]
9FtHBergmann, 1847). 3}ATE X9 ALEL thokst A
= wopollME A8E 4 glom, dB AT HAE
Ao S AL DA w40 e
2 Elstal QJthLiu ef al., 2012). AZA 02 AFELo
s AanS S A h el A e
A §AE ST ) 57k Zwel Anew AN 4

Table 3. The result of linear regression analysis between body size and environmental variables including model

summery.
Unstandardized coefficient Standardized
Variable R? coefficient t P-value
B S.E. B

Model for SVL 481

Longitude -.362 11.749 -.009 -.031 975
Altitude .004 .002 .640 2.186 .029
Annual mean Preci. .002 .008 .093 305 760
Model for HW 358

Longitude -2.876 4.634 -.194 -.621 535
Altitude .002 .001 127 2.233 .026
Annual mean Preci. -.001 .003 -.095 -.280 780
Model for BW 445

Longitude -1.713 4.484 -113 -.382 703
Altitude .002 .001 746 2.419 .016
Annual mean Preci. -.001 .003 -.052 -.168 .866
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RO} 35 AT A 27] Ao]F ol et
FAHe UL FHa] Slak A7sk Bashe sk
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2 A QltH(Ashton, 2002; Laugen et al., 2005; Liu
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