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Abstract

The amphibians serve as environmental indicator species warning of threats from pollution and development, and
information regarding their body condition and surrounding habitat can be utilized as crucial indicators for assessing
ecosystem health. The objective of this study was to investigate the differences in body condition and the climate
environments according to the season and sex of Class I endangered Kaloula borealis. A total of 53 surveys were
conducted from June to October 2018, targeting frogs inhabiting the Godeok—dong area of Gangdong—gu, Seoul.
Using the weight and length of each individual, the body condition index (SMI, Scaled mass index) was calculated.
Results showed a total capture of 396 individuals, consisting of 235 males and 161 females. Females exhibited longer
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SVL and greater weight compared to males, with higher body condition indices. Monthly body condition indices

were lower for males in June, while no differences were observed between males and females from July to September.
Among the climate environments where females and males appeared, environmental variables related to precipitation

and humidity showed differences. These research findings are deemed crucial for providing fundamental information
to ascertain suitable habitats for Kaloula borealis and selecting alternative habitats due to developmental impacts in

the future.
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Fig. 1. Measurement appearance. (a) SVL, (b) BW.

23 ¥Eiy 2%

l
=

Py 5L gelat] flall F5ol2 5 FEIA
o]9l SVL (Snout-Vent Length)& 7|=3sl95 oW, =4
219 Ae|H A (P67 DIGTAL CALPER, ETOPOO,
&:0.0lmm, China)E AH&sH3ItHFig. 1(a). TS 77
(BW : Body Weight)x= 1/100 gram @9]7k2] &3] 7}
3 Fo8 AAA&(W-500, WellDot, China)2 ©]-&35}]
7125t 4cH(Fig. 1(b)). 183 wWFEolo] ZAol(SVL)E 53}
of A<} ul g% HAIE FEstleH, HAE e 4
H]Z gHo1stAtHKim et al., 2024). A4 71&& APATF
(Hwang, 2000)o14] AAIgE HAI(GE)o o] 7Hagt 74
(A >33.96mm, £ >33.07m) 2] I 7|2 FES}cH 9
Folo] AL APAL(Kim et al., 2024) ol what vl
< F2l5te] Ho] 414 (Gonads)o] Holx AAE
, go] Hol= JfAE dFHASR FEsto] 7|55

APAT(Kim et al,, 2024) 5 o} 35 2E A
(e}

fo 1o
o ooy e

o

il
7

2.4 A 37] % HEf H|

El

o

WEole] AA AHE &elstr] ¢
oz 3= AA LHE Bt
(Scaled mass index) A& A&
2009; Brodeur et al, 2020a, b).

SMI A4 Mass = a*SVL b9l £4& E3] #4 b
AFeer Adgo] 4EE™, A4 b SVLOA FA 9
RMA 3o oaf FHH AALHA 2420 "bSMA'R
A=tk (Peig and Green, 2009). &AM} 7 7t A4
A71(FAL SVL)eE SMI A&, AlZ[(E)E AA] e
Factorial ANOVA 4% 5o ®Blustyrt. £4% 4t

[¢]
ot

i FolgARE
PFATEo] w2t SMI
Fth(Peig and Green,

L 4o
ol

]_

[¢]

Table 1. Average climate environment of the survey site.

Table 2. Kaloula borealis population body size and condition.

SVL Mass SMI
Total 45.293+0.221 | 10.011+0.148 0.528+0.002
Male 44.763+0.262 9.518+0.157 0.524+0.002
Female 46.066+0.379 10.73+0.274 0.534+0.004
F-value 8.514 16.670 5.840
p < 0.01 < 0.001 < 0.05
25.000
¥ =0.5804x - 16.28 o
R2=0.7496 . °
20000 4
c o
> 15000
§ 10.000 H
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Fig. 2. Positive correlation between SVL and Mass.
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7| FRPEE AR 22 ATHAE UEZ] di2el & &
FAME FAEEX(PCA, Principal component analysis)
S 53| Kaiser®] 7]&¢f mwet Eigen values?} 1 01421 PC
3NE FE5HtH(Table 3). £33t W0l =73 A 7t
9] 71587 ztolE Hlwsh ] s == ZH2He] JiAE PC
FES o8t EFE Raa] HA(Wilcoxon Signed-
Rank Test)& sttt BE A4 242 R 2204
4.1.3 (R Core Team, 2022)& ©]-&3I3ith

. Average Lowest Highest Daily Minimum relative
ipopulion temperature(°C) temperature(°C) temperature(°C) precipitation(mm) humidity(%)
Total 25.464+2.720 22.044+2.382 29.985+3.211 4.510+7.418 50.013+10.069
Male 25.175+2.604 21.783+2.309 29.600+3.082 4.293+7.365 50.115+10.000
Female 25.885+2.837 22.424+2.442 30.547+3.320 4.825+7.506 49.863+10.198
. Average relative Possible sunshine Total insulation Average surface Minimum grass
ipopulion humidity(%) duration(hr) (M]/m?) temperature(°C) temperature(°C)
Total 71.747+£9.918 14.309+0.814 18.324+4.721 27.738+3.347 19.747+2.666
Male 71.308+9.938 14.269+0.870 17.933+£5.096 27.451+3.166 19.519+2.705
Female 72.388+9.885 14.368+£0.723 18.894+£4.062 28.156+3.564 20.080+2.580
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Fig. 3. Monthly body condition.
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Table 3. Correlation between climate environments.

Variable PC1 PC2 PC3
% Variance explained 49.08 27.60 13.17
Eigenvalue 2.215 1.661 1.148
Average temperature(°C) 0.429 -0.133| 0.150
Lowest temperature(°C) 0.374 -0.278| 0.213
Highest temperature(°C) 0.437 -0.036| 0.057
Daily precipitation(mm) -0.209 | -0.366| 0.281
Mini relative humidity(%) -0.214 | -0.503| -0.060
Average relative humidity(%) -0.191 | -0471| -0.226
Possible sunshine duration(hr) 0.113 -0.296| —0.660
Total insulation(M]/m’) 0.270 0.183 | -0.585
ivnf;ajztz‘;;faé‘; 0.427 | 0029 | 0.084
Mini grass temperature(°C) 0.303 -0.416 0.103

ol Holx AU (Fqim = 0.048, p > 0.05), 8ol
$71(0.504+0.039) 7 &7(0.497+ 0.050) #fo]& Hol
2] ISrom(Faue = 0.290, p > 0.05), 9¥ol= $A
(0.545+0.032)7F 4#(0.550+ 0.036)2 Z}o]E Holx]
EATHF 40 = 0.159, p > 0.05, Fig. 3).
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Fig. 4. Climate and sex differences.

Journal of Wetlands Research, Vol. 26, No. 2, 2024



164 YB0|(Kaloula borealis)2| ‘g8 WHE 1| HE{t 37| & 7|F&F ztojof et A

WEolZt ST A 7158 zolE SIg At
1 -0.598, 1—389}4 1 —0.598—1.490) %

OFZ1(-0.598, 1—35-9]% © -0.598—1.169) 7+ Zfo]& K
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= 18890, p > 0.05; Fig 4(c0)).

4. 1

3

=9 AA AHlEe 259 oA AHE Uede A%
Z(Brodeur et al., 2020b), A4 7t o £ TE2 T
wo oyzE HE5F1 Jth(Schulte-Hostedde et al.,
2005; Labocha et al., 2014; Brodeur et al., 2020b). AA]
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2017; Brodeur et al., 2020b).
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2 d#A dok(Hwang, 2000; Jeong, 2009; Ko et al.,
2012a; Ko et al.,, 2015; NIBR, 2018). watAq &4& =11
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Clarke, 1983; Kuhn, 1994; Loman and Madsen, 2010).
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(intersexual selection) SFA|QF $=7-2 &2 Q5] AR of
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Trivers, 1972; Byrne and Roberts, 2004). 2td oz 2
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