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Abstract

Paddy wetlands are a critical habitat for a variety of wild animals, and their rapid development and

environmental changes pose a threat to the conservation of agrobiodiversity. The objectives of this study were
to evaluate the habitat characteristics of anuran inhabiting paddy wetlands and identify major environmental
variables affecting their distributions. The study was conducted in the Daeho reclaimed area in Dangjin,
from March to October 2018. In this study, we found three anuran species (Pelophylax nigromaculatus, Hyla
Jjaponica and Pelophylax chosenicus). The environmental factors affecting the three species were identified as
air temperature, humidity, water-depth, and micro-habitats. H. japonica were affected by water temperature,
and P. chosenicus were affected by rice height and types of farming practices. All the three species richness
was correlated with air temperature, humidity, and water-depth positively, and the three species used rice
transplanted paddy fields the most. It was also found that paddy is the most preferred of the micro-habitats
during the breeding season, so the survey area is considered to be used as the major breeding sites for the three
species. P. chosenicus were more observed on environmental-friendly paddy fields than conventional paddy
fields, which appears to be differences in their surroundings environment caused by predators and weeding. It
will be needed to identify their relationship with predators, their preferred food resources and the richness and

diversity of wild vegetation around paddy wetlands.
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o, 1 ¢t AAst= AE ool 3A FFS
Qlt} (Hazell et al., 2004; Fuller et al., 2005; Moreira and
Maltchik, 2014). S-2vhet = F2 = 196078 A2
2l 1'417]1&/\}%1 o= °15H gdste 2719 A9} =5,
HZ2IYE FZ ZH $2, ZIYER A 2
z2 E"“Elii"ﬁ 013125} =9 E97 W3t= =9 9&F
o opFFEANA FAAYL FFS PIAA FH Tk (Fujioka
and Lane, 1997; KREI, 2003; Naito et al., 2013). =2] Eg]
% wishigl ofush ok 0 AzA ) AHgolLt 5714
olg1} 72 HstE AR v E3F o AAlst of
AEEY BE Ty RAo] $8o] B3 It (Liess and
Ohe, 2005; Peltzer et al., 2006; Piatti et al., 2010).

ae QaRew, = e gaol uet AE Ty

o] 3A FFE W= o] HHAHA MLz Qe Fa
st e Ad SAY dA 7 3L = FAY
AT = SAY 2L e Wt B Halo] 5o
W3 Qlth(Elphick, 1998; Hazell et al., 2004; Butler et al.,
2009; Winqvist et al., 2011). £3], 2008 A 102} HALZ
o AL ZHME = AdAe) AR ok B 7]
Lo| aA BEZAEHA 1 2948 ¢& Z78tn 9ot
(COP10, 2008). 3tA|qH, AAA o2 =of A4st= BE
o ol diel BT A7 ANFATEES L2 53

S2oIA AW S B o] HATE e 4E
_C‘I'I‘T’___Loﬂ et A= =3] "Bt} (Feber et al., 1997;
Wilson et al., 2008; Shin et al., 2018). kx| = YA o
A olRolAE 59 BEol AE Ty FA0 AL 9
2 shetsy] 1% 4449 A7k Y astt,

FARE & &7 ANHL 9k hEHA BRZ
% sum, 279 of, 450 AR §4 @ v
22 AYAE THSE Holhad F44 914
of glol A% hepy BAe] At 4L YL 9
o} (Hirai and Matsui, 1999, 2002; Katayama et al., 2012,
2013). 1¥7] 2ol = FAE ol &t FAFY EA
Aejeta dgtso] FEsHA o]FoR|aL glew, £3], 7
o] FAFEY T WE IS Tetstr] fs 159
A Ao} A2 A o], Hol| A 9 ZAReL] TA|
o 23& = ot d+3E0] 3 HL vt (Fujioka
and Lane, 1997; Naito et al., 2012, 2013; Moreira and
Maltchik, 2014). -2 utgtol] A28t Qe 7ol FAF=
ZT 13FLE, o] F 12%°] = SAE ¥4 E 44, 74
= A% o= o] gitta ¥ Qltk(Jang and Suh,
2010; Lee et al., 2011; Do et al., 2018). Z1& 2| ygto]

AABI Qe F0] AR g Be ATEL = 57

of
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2 oY HARE LR | Etd= = FAE
TheFEt A A AR] o]-& B4 et A
ko] 423 5] Q) © 1 (Sung er al., 2007; Ra, 2010;
1.,2018; Koo et al.,2018), == &R0 2HL =& ﬁ?
EE2A 3= T (Kim et al., 2016). T|L0] F=
Afete] AT = FASLS vt AAsta 9l
397 FAFEY A AT RE ol A Y
B33517] oA = SR 27E w0l FEY Al
A1A] o] gof thgt ALe 2A7} D3 (Do et al., 2017,

Borzée et al., 2018).
wata] 2 At A3feE Sl YA E
] °W%—°4 A A1 ] Ol % !

SR

to fF lo r|r S o o
Q

N
i
e

oS
qn
ox

1T
o ra rir
Eam
o )
T e
R
lo i
o}N oX
c o f\i
15 =
= =
£ -YL
ot :
qT ¢
1
mlm
S o 2 ooy
2 > 1o
£ oo
g K
o O i o 30 flo N oo

b Ao gi7], A, =24 A4

Mo ot
)

2 od
2

kg
fn ¢
rlot
0.
g
o )e
il
flo |
o
oo
=
£
ofy
e
1o
=l
2]
2
of
o =

1. ZAXIY

2 AT s SHEE T AR M F
Ao A 3= QUTH(37°02'N, 126°30'E; Fig. 1). A ¥
vl 2] WAL 3904 ha2 1% 574.7had) WAL A
HFALES ol8ste] BE Auista ot =2 AH
of wzt AL} S/ A7 vHES) L}E‘rl%tﬂ FA
F7F £dst= 395 H 1087149 SAHAY =& A
© 2 34t} o] Al7] ¢ APEE Y 52 2,
=Zol, A E, 27| 5ol Utk 2AF A H2 19799
3 s dSRNEAY O ol A= eH, 2AF A
Hof| EAfst= A 1709 27]+= 72 100m, A= 100 m
= ddistE UA FE 9 E2E ¢ T2, =5 ¢
oA 4= Stk (Fig. 1) & sAA AN A= 7]
2Ao2 35h A|2AAE YA o, dF AH
of| Al AgFo FoFo] A}%EME ghok gk, B3 FHA Y
2 glold Y (tiadinil), FZA]°FYH (clothianidin) 52 3}t
ol = Forolu AxAE AR AUTH(Lee
and Jung, 2008). & o= F 871 AT 4
T, 87 47hE ARsken, 7 2AESE 6719
A E NE3}sto] B/ 2437, WA 2482 & dFe
2 AL 3 H AT (Fig. 1).
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Fig. 1. The location of the survey section and point. Black dotted line and yellow line areas indicate Environmental friendly and con-
ventional field, respectively. The red line area represents the survey section, and the circle in it means the survey point. (37°02'N,

126°30'E).

Table 1. Environmental variables and their descriptions used in this study.

Category Variables (unit) Type Description or range
. . . . . Conventional paddy fields,
Agriculture environment Farming practices Categorical Environment paddy fields
Atmospheric environment Air temperature (°C) Continuous 4.6~26.8
P Humidity (%) Continuous 61~100
Water level (cm) Continuous 0~19
Water environment Water temperature (°C) Continuous 4.1~26.5
NaCl (%) Continuous 1.7~26.4
TDS (ppm) Continuous 114~6850
Micro habitat Categorical Paddy, Ditch, Levee, Road
Physical environment Paddy type* Categorical PH, PL, FU,RT
Rice height (cm) Continuous 0~100

*Paddy type: PH, PL, FU, and RT in physical environment represent post-harvested, plowed, flooded and uncultivated, and rice transplantation paddy,

respectively

2. YMF ZAY

B ZAE 20189 393 109744 7 Yol & W, ¢
A5o MAjo] s ol Rl DB F 19:004 5
01:004] Abo]e] S = gich. drlol AR WA 7] 913

H7} 22 g o2 Ee AR, e B8 A

s

HZhol 7l ARSI TEH Al Z AP (Transect surveys)
Hgste] =olut $28 o] thim, 2@k 2o
WA R ANSE B SIS0, Ko 5ol
lE AATE HAFE A8 TH(Schmidt, 2004). B
7t Bt Al71ole BA WRE 2ol og7] i
A9 S FE2 2AVE A gokoh(Fig. 2).
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Fig. 2. Schematic diagram of a typical land use for rice field in the
survey site. Center of paddy (inside of dotted line) was ex-
cluded from survey area because of inaccessibility after rice
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22 Y $95 eIk, £, NaCl, TDSE £33 =7
717 (H198360, HANNA®, Italy)g o] &3 EelstALh &
24 2 B9 vla AAR= 2ARES AT B
ot =5, FE, TR /HAE U] ASe] RET A
Mo na HAAE sotatgy, BA 3L Nam er al.
(2015)9] A5 Farste] Zztol| wet Wdlst= A9
FEE (1) IFEH7IE A A (Post-harvested paddy:
PH),(2) Zo}& Z A (Plowed paddy: PL),(3) 2& © 2
A] (Flooded and uncultivated paddy: FU), (4) ZUj7|gF 2
Z] (Rice transplantation paddy: RT)2} Zro] 4712 EF3}
of o] fARIL DAY AW WA e 7Skt
(Table 1).

IFE7|E 34T BAe +%E T oY ZHz=
F2 10¥FE o|53] 449 Afolof] FAH. 2ot 2
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& @ WAL ] A, B9 A s0% ool ol 2
A Qi A, Ade] BHsk, Yol YA L)
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SURE 109 Abolo] FATT W Lol \7] ol
01] RS ¥ ol 2AE ol g3 skt
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Fig. 3. Seasonal change of number of species (solid line) and abundance (bars) of Black-spotted pond frogs (Pelophylax nigromaculatus),
Gold-spotted pond frogs (Pelophylax chosenicus) and Japanese tree frogs (Hyla japonica) using rice fields around the west coast in

the Republic of Korea from March to October 2018.
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linear mixed model: GLMM)= E4of o] &3ttt &
HeE 2AF AN 28 AAFRE AAsigor,
HHees 953 ¥Med Y /3 & w4, 18
AT vl QAR (A, =5, 52, 52), DAY &
(PH, PL, FU,RT)Z H|E5t] A&y WpQl 7123 2,
F=, 74, WY ¥ol, TDS, NaCl2 ZA sttt 2ARRE
g (Month) ¥ T = 9] # 7} (Random effect) 2 AM&-
Hlow, 29 2d (Fitted model)oll t3to] = H]E
2 E (Likelihood ratio test)S AAFsH7] €3 ANOVAE o]
g3t

2ol pAFIL BEY 2ATAY 8T GG} T
4T My A A FoMA S8 Ao HAE
SFotu7] 1) AFHE (Scatier plonS B3 ATt AL.
™, FE0] 0|83 B2 FE (PH, PL, FU,RT)2} 1|4 A
AR (A, =5, 78, 52)9 AolE dot7] Adf Chi-
square testE =38 ATH T3, HE L A3F TR ExE
e T FREY ZolE gotiy] s ZF A AR
A 83 FEY B AASE oHobstel e, Wilcoxon
signed rank test® SR, 95 A EdEFLS
Ime4 packageS ©]-&35+TH(Bates er al., 2014). & £
2 B4 R 3.0.2(R Core Team, 2013) o]-8-3}A .
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1. 5 CiYee SR

ZAA oA EAT Fu| FAF= I (Pelop-
hylax nigromaculatus)®} 2712 (Pelophylax chosenicus),
AMNFE] (Hyla japonica)2 % 3% 1,66270A7F &l H
ek o] & 7HE B2 AT EE F2 ST E
T5170A1 2] A Ao SRIEGL, th3 o2 7t 65570
A, e 256704 o]tk &8 Fol 7 oS
| A7]= 545 E 8UVA R 3F0] BF ERIEI, 34
o= Fol EAEA et 7P w2 JHAI7E SAE Al
7= TEE 51871417 g e, 7P WE Al7]= 3
A2 A9 E&o] AR AUskTh(Fig. 3).
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Table 2. Generalized linear mixed model (GLMM) for effects
of abundance of Black-spotted pond frogs (Pelophylax
nigromaculatus), Gold-spotted pond frogs (Pelophylax
chosenicus) and Japanese tree frogs (Hyla japonica) on
10 environmental factors (air temperature, water tempera-
ture, humidity, water level, TDS, NaCl, paddy type, micro
habitat, rice height, agrichemicals use), in the Republic of
Korea, from March to October 2018. Significant results at
probability <0.05 are marked in bold.

df x Pr (> Chisq)

Air temperature

Pelophylax nigromaculatus 1 5.5525 p<0.05

Pelophylax chosenicus 1 6.0987 p<0.05

Hyla japonica 4.6753 p<0.05
Water temperature

Pelophylax nigromaculatus 1 2.1864 0.1392

Pelophylax chosenicus 0.0932 0.7602

Hyla japonica 1 4.5427 p<0.05
Humidity

Pelophylax nigromaculatus 1 10.443 p<0.01

Pelophylax chosenicus 1 4.8328 p<0.05

Hyla japonica 1 8.6893 p<0.01
Water level

Pelophylax nigromaculatus 1 22.652 p<0.0001

Pelophylax chosenicus 79.844 p<0.0001

Hyla japonica 7.8023 p<0.01
TDS

Pelophylax nigromaculatus 1 0.3101 0.5776

Pelophylax chosenicus 1 0.8409 0.3591

Hyla japonica 1 0.5957 0.4402
NaCl

Pelophylax nigromaculatus 1 0.6603 0.4165

Pelophylax chosenicus 1 1.7015 0.1921

Hyla japonica 1 04762 0.4901
Paddy type

Pelophylax nigromaculatus 3 1.5535 0.2126

Pelophylax chosenicus 3 6.0877 0.1317

Hyla japonica 3 04212 0.9358
Micro habitat

Pelophylax nigromaculatus 3 307.94 p<0.0001

Pelophylax chosenicus 4 396.30 p<0.0001

Hyla japonica 4 395.86 p<0.0001
Rice height

Pelophylax nigromaculatus 1.5935 0.2068

Pelophylax chosenicus 1 6.5576 p<0.05

Hyla japonica 0.6074 0.4358
Farming practices

Pelophylax nigromaculatus 1 1.5535 0.2126

Pelophylax chosenicus 1 23.756 p<0.0001

Hyla japonica 1 0.6449 0.4219




2E|Li2t SMEXS = X0 MASHE F0] FMF MAIX =4 37

P. nigromaculatus P. chosenicus H. japonica
A) -
20 2
Q 10 Q o
o o o
£ £ <)
3 3 3
5 g 5
3 . = B B 10
<’ 4 < <
0 S = of - G — = tems oioiie B -
10 20 10 20 0 20
Air temperature (C) Air temperature (C) Air temperature (C)
® -
20 2
o 10 o o
o o o
£ £ g
< ] <
e 9 ]
£ £ g
Bal  em B B
< - o < <
i e T PR e i T e, S v DL
10 20 10 20 10 20
Water temperature (C) Water temperature (TC) Water temperature (C)
© -
[} 20 o 2
Q10 o o
g g =
< < <
g 9 ]
& £ £
2 B 2
<s o 1 & <"
T R SN E R 68 o 55 L MG T S
60 7 80 90 100 60 70 80 920 100 60 70 80 90 100
Humldlty (%) Humidity (%) Humidity (%)
D) =
20 20
o 10 Q o
Q o Qo
g 5 g
g ...... g g
=
D s D 10 o 1
< < <
0 0 0
0 5 10 15 0 10 10
Water level (Cm) Water level (Cm) Water level (Cm)
® o
20 2
g 3 2 %
3 3 L
£ N £ g
.g 5 = _g 10 _g 10
< < <
o] 2 e . o} 2 S 2 ¢zl

0 25 50 75 100 0 25 50 75 100 0 25 50 75 100

Height (Cm) Height (Cm) Height (Cm)

Fig. 4. The pattern of association between the abundance of three frog species and (A) air temperature, (B) water temperature, (C) humidity,
(D) water level, (E) rice height in rice fields around the west coast in the Republic of Korea from March to October 2018.

dow, FHFE|e FREE v ZHojot FH §3o  F Flee= H ?‘% B 31 (Fig. 4A,4C,4D), 3% &7 ol§
SARCE fou|et FFS HI Qe AR IHGY 3 "A9 {7 T ZurIsE AofA EA Ut (Fig.
T} (Table 2). 5). &3] a/Felet Ftels At En myr|g 2
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Fig. 5. Paddy type use of Black-spotted pond frogs (Pelophylax ni-
gromaculatus), Gold-spotted pond frogs (Pelophylax chos-
enicus) and Japanese tree frogs (Hyla japonica) in rice field
around the west coast in the Republic of Korea. PH, PL,
FU, and RT represent post-harvested, plowed, flooded and
uncultivated, and rice transplantation paddy, respectively.

p<0.0001; Z7HF2: 57.40%, SH72]: 83.09%, 7N+
2: 91.02%). Z+2+2] fFE|Eo] o] g7t ulh AR Al
719l whak th2 A Yebdoh(Fig. 6; 7078 : %71, =908.38,
p<0.0001; FAF2: x*15=436.87, p<0.0001; 72|
X’9=715.50, p<0.0001). FFLE) & $L0] 7142 7
A7t 7k Ao 2 et (Fig. 4B). 2709 A
Aee ¥ do|7t $71EeE adte 202 Yepylt
(Fig. 4E). T8, S0 7MAe= 2187 dAoA o
ol I Itk (Fig. 7; V=1026.5,p<0.05).
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(Hyla japonica) in rice field around the west coast in the
Republic of Korea from March to October 2018.
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Fig. 7. Mean abundance of a survey point according to the farming
practices by Black-spotted pond frogs (Pelophylax nigro-
maculatus), Gold-spotted pond frogs (Pelophylax choseni-
cus) and Japanese Tree Frogs (Hyla japonica) in rice field
around the west coast in the Republic of Korea from March
to October 2018. Error bars indicate standard error.

7l &4 °1X}°ﬂ A 7123 sE7F 9FE WA=
°7<P°ﬂ*1‘: —’F*cl,l of] w4 1

]X = sty
A3 2Ap o)
} Folds s AR
A o T e 2
Zof FRE FFE A=
?1t} (Duellman and Trueb, 1986;
). & At TEo| T T4 FAF
1622 2320 3t Do (2014)9] Ao w=H, 77149
71% 8%l F £2of 7P & 9% 717 HeE e
A 7|er glEglen, FAFe e #2o gt Koo
(2019)9] AFoAE 197FA] 9] 7] 8% F 3= 7V
2 TS 71 My o8E 7R AFHGT ®
g AT AT Y SENEE S50 FE IF
& won, AT olF WEL SEo ol AU
AS 7FA 2 ok g3 A 9loh(Noh, 2007; Sung et al.,
2007). & A5 GA] 9452l 7€l FHRE=T 7P =%,
595 8ol F thFAol =4 EQlE ol 71&Y A+ 2
Tob QA= AS BelF 4 Ak 53], F thepEs
FREo} BYW A7E 359 W4 A7leh Fo 9]
T, QO R = AL FHE FEC Fa WA
2 o] &=, HA7]ol= thE A7 vl B2 A E0
93l (Fujioka and Lane, 1997; Watanabe et al., 2005).
Aol W=, IIite] o MA] Al7]= 445 E 6Y
Atol2 A glom, gUteE et Aite e WA A7
L 59EE 7€ Alol2 48 A Atk (Ra, 2010; Lee et al.,
2011; Koo, 2019). & AFoM= A+ 44, S+

Duellman, 1988

= SA[0 A4l
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= 649, FFtele 790 7P B2 VA7 2@l
(Fig. 3).

2o RIS 44
of wet A3tz ¥4
Kato et al., 2010). o9&
0] 32+= FFAYE Akt

T AL Ga £A19 Zo]
A7} &2t} (Goldberg et al., 2006;
Sof AZAFeIE Az} 2ol

A2 AT AW, A
Faloh Bupa|Tele B @ $o|o} o] 2
Yt AHAGS A MBoe, AN A5
o o] 24| P& A AL ARA R HEHT (Lec el
2011: Do et al., 2018). 2 ZA} A3k, F2x] ol Wx| 9]
a8 F50] ABehl ARk e $413 fA3A L
Bt o] AR AREA] SHof TRt Ao W=,
M7 AEste AR 9 424 (Mean+S.E: 1035+
2.14cm)2 2 A3 AT (1%~3" quartiles: 5.00~9.00
cm)t FAMR e, F7ite] B3 AEshe AR S 5=
Al (Range: 7~10 cm)©] & A7 AT} (19~3" quartiles:
7.00~9.00 cm)&} FAFSE A2 &2l Tt (Wang et al.,
2008; Kato et al., 2010). £ o2 Fuo| FAH ZH
= 712 g2 9% T lslen, HA A7]et 7t
A A/EY] U, A50] EXT Y9 =4 HAE
aH B o = FA7F HA 2 Ao R ARt A
o7 g

6‘%—0]

o MAAE 7o FAFEY 22 ¥ 7 F
8 =94 &4 8o FHY e, 44 FE2 Al

710l wet o] &3 WA AAA|7F B2A UEbgt (Table
2). 2 97 A 339 PATE BAGIA 1Y B A
AEol 2R, IMFe= 447H 627HA, 570
SYURE 9W7HA, AT 7o W2 2 l
%%E]'(Flg 6). dutA o7 XL ofARF
doz wAsh A A7l et %
1935t mla AAA shEe] chekstA vhebdt
(Maeda and Matsui, 1989; Hirai and Matsui, 2002; Naito et
al. 2012). & AFeNH FATEE WA olF 89 9
dole dF& WA =5 ol&ste e, S+
£ ¥47] o]F 97t B VL BAE ol 39
3, e HA7] o]l 8URE AL A9 W
9] sreh. QurA 0= AT WA izte] B
o= WA Fule] EEolut et e Bol4 H4 &
52 95 QR AL Bju, FATEE WAL o}
A F W] Sol7b] AAE AASo] WMAA FHe)
&AM A B, AAFEE = SAA WA &
52 bl § 39 AL 2A2 o] Fathn deiA gt
(Hirai and Matsui, 1999; Sawahata, 2002; Ra, 2010; Naito
eral.,2012). kA FEO] o]-&37 nja A4 A 54 "

ur 1o mim

)
o

r
o

i
l
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< WA A7]of| met 2A Uehd Aoz ddEnt

AR} B A Z2F 7o FAFY Bt
=g gl 23 s AMTFEe ¢ sH
2t Zpol & HolA| FUA, AT EY T B
7 sA © =4 YEbdT fee] A
B HY 2 TR 22 9= vAL Y

off
X
H
)
U
rit

2t A5 3t= ol AtolE Btk &3 A 9tk (Fujioka
and Lane, 1997; Naito ef al., 2012). 7] 7} 3ol H
3 28 FA A FHRET =UXE olf= A Wl 3
AE A AET 22 A urt 4 FUS 7S
o] Aty wkEch YurH o R kS tEFO R AS
St B ARG 1A A9 A fert gk &
24 QIthH(KREI, 2003). 278 E= A4, £, Fe4
I 22 A9 frrt oldfE FREV UK
dA o, ARt} 24 248 AE B AES
ol &g At Aetete AEHE 54 7ML ¢
th(Ra, 2010; Lee et al., 2011). WA T o ot IX
Holl 348 =4 A& T/ FH= izt g
AHg Bl F ol gt g E vt sk WA
< wpotatar, LA Ao gt F7HHQl AE0] 423

1o ki mfo

2 38

i

o oj

oT ool (RN

o] 4
o, ST 2eHE SAE AT et dlS
Y 4 9 Aoz weta.

2 ZARA Ao A5kl Qe AT T 2%
9 S0l P WI YA Y, ol olF
FAREY TAAY o7 27 RIS GFL 0
Aol Urtn BRE o§ Sof, AR %
A1 v 38 (Misgurnus anguillicaudatus)= 37172 9
At G o] AES AaA7l= Aoz FRlEgen,
273 570 o ol BT G v o8 W
AR AT DEsh By AR EA
STk ezl A3t 2ol olRel WEE W
1.9 WAK HAA Aee] YL AL LA
Qlt}(Resetaris, 2005; Werner et al., 2007; Both et al., 2009;
Katayama et al., 2013). Z8qF ofyz} B ALK Hof A4
skl Qe v e B XEY A FANA F
Fert =3, FHE 2717 & A= SIS (Shin er
al., 2018). T3 W2 F (Q7}e], Fulg, Fua, Hug,
g2, fezprhe HA S5 Hdl Y ARG Hg
2 548 Ao, FARY $4L wol AULE of
£33 oty & A ok (Katayama et al., 2012). B]-2-0]
E ARG M= 3| 87| (Nycticorax nycticorax)$} %
W 2 (Mesophoyx intermedia), 32 (Bubulcus ibis)} 22

|

O

fllo

°o|-r ot

§2 oX M do > M | rlo
)
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N2 e AP ey AE Assta Utk (Nam
et al., 2016). ¥rH, 72|t Ftel e} tr2A S+
gl A3 A5 Asaa ode, ole I A
ANA Y3t g Az 2R {5 9 Y5 A
FAE 7HsAel ok woETh

Aol G2d FATE A8 0wt B AR

£ 4530, W47 o] HRE FzelE Bdolq Be
AZFE YD e QT olfe] FHEA B A
off AAETHE el girhRa, 2010). Wb BT L
OE FERT ofe FEY 4 Yk 5L 231 9
of off 2y E 9] ZA o] ¥4 ¢S AT BEHT 1
ot oluet WA BAE AT dees B4
UL MTAG, SR} FT 25 F2 X0

glom, B 24 ool 3

2008; Nam et al., 2016). WtA] SollA] =z W3}
AT G2 £ Fol vls) 2REREY EAYo]
oo EAle] o G WEA W LI 9 THs Aol
sltta gersc,

FRHOR Y5 2B Fo] AR 359 WA
2 203 AN AFsD on, 2z 3
#4719 WA 7o) ket m2 AAA ol g shel
2 et AATee ALY FREE 5
o uet Aol S Holx] SFgkA, FAHTFEE W
2 Hzstn Qdth H%, B ATl NE FEo
¥ 9o et #7429 A7 BasAw, 24
of AYSET Gl oF U £Foe] A4 AEet T4 B

HEshe el Hole 1 ¢
Qo] Be 7M5 AL Belsc 25 2ol AR &
Z 2B ohUet FAT Al7le] BES ARSI
A AR o] A4 vobsta, Ao &5 2w
of A A FRES TFEE Flgche, 37
Fe7h A8 BAE Aze 4 whTet AAT
27k Zpolg Holx| ghe BE AAL Mok 4 UL
Aoz PoEn BEo] B A7 Aot FAREY A4
A B4 sfetsts Aelq 2XA b, $EE BE3}
Bejoh o F2% 2A7 2 Aotk

ol
o

= Q
= EAL Rt oIS REY 28 ANBRoE, F
A3 A W 87 AskE Qs o] MASH opIER

o AE o B Adel Ha ik & Aol =
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sl A7 o8 A SehssI 9 st £
A M = ST (Pelophylax chosenicus)E E3Fo]
N2 (P. nigromaculatus)®t 3 7W+2] (Hyla japonica)
o] Ajalo] ZelE it 3% FFS 71X = &F e
E 7% S5, 4, v AAXE ZRIEAL, ZA
/i teEls He 4ol
S S R I R
£ BE T2 $E S0] AT AN 27}
% BAE 1Y ol olgRe

L84 A1 ol AN 89 3 RN A 42
SHR Qo] A Go] 339 Fa WA ol §H1
T I S R e

=

o ol BEHLT, o) ERe AxFYOR
oI5t 9§70} Aol QI Yo Belth & A7
2 B3 o AASHE Fu] FAR 350] HBsHE B4

291e o et o2 AL AT 2 9t o] A=
Tu) FAF B Fagt ARE AT el

MAPHE b3 (Aeidiste AEse gaay), 24
H(FYEAUT AT, 9ETF (FRYEALAT 4T
b, B (Bt m AB SN, £4F (2t
A% FREYATL A7), $HA (Fetn 4B
skt 1)
MADIGIE A7 T4 2 AL Sk, =04, G &
B 24 4 U, AL dE, 0w, N 4
2 EA: U, B0, R 488 43 A4 2 23
f13, A, AT A2 g A7Y, ST Y
Aol Foldh AL =8 Auel Felsgn, 29
4%@% AESGST,

OfsH&tA & Aol Fofdt Be ARES sheA &
AIA| ol o3 FE 2 X7} glaS dHEHUS
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