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Nidirana leishanensis Found in Tongdao, Hunan
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Abstract: [Objectives] Four species of amphibian were recorded in Wanfoshan Town, Tongdao County,
Hunan Province, China at 26°11'47" N, 109°56'21" E, altitude 924 m during a filed survey on 23 May, 2020.
They are recognized as first recorded in Hunan province by morphological and molecular. [Methods]
Compared the specimens with other species of the genus Nidirana morphologically by comparing their
measurement data and diagnosis feature (Sample information is shown in Table 1). Molecularly, based on 16S
rRNA gene constructed Bayesian inference tree to analyze its phylogenetic relationship, the Kamura two-
parameter model in MEGA v6.0 was used to calculate the genetic distances between species of the genus
Nidirana. [Results] Through this research, we found the specimens were similar with N. leishanensis in
morphological, morphometric measurements (Table 2) and feature (Fig. 1) conform to diagnosis characters.
Based on 16S rRNA gene constructed Bayesian inference tree showed that the four specimens were clustered
with the N. leishanensis with a high support (1.00) (Fig. 2). The genetic distance between the specimens and

N. leishanensis from type locality was 0.8%, much lower than that between Nidirana species range from 1.4%
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to 6.4% (Table 3). [Conclusion] Based on morphological and molecular compared, the specimens were

identified as N. leishanensis, which is the new record of this species in Hunan Province, China.

Key words: Nidirana leishanensis; New record; Hunan Province

kg (Nidirana) |72 20 A 1 RO KB
MW, H AT )R CARIE 15 Ff (Frost 2021) ,
Hodr, FERE TG 14 B, R EIC TG 3
Fih, s EElE (N, adenopleura) . B35k
(N. guangdongensis) FIii5i (N. xiangica)
CHRE PSS 2021). HEEEEWIFE T V2 9040
QLERESE 2014), B33 A7 A2 W] i 28 710
JNIH &5 (Lyu et al. 2020), WHISE0E 73 A5 7E 34
T VAL e DA R ] o A ] Ly R BH B Ly 45 4
(Lyu et al. 2020).

2020 4 5 H, EI1FE @ E L5 M L I
K (26°11'47" N, 109°56"21" E, ik 924 m)
KER BB Ar A 45 (38 19, fnAkS
W 1D, BIEEFELBMARARKE 5T, &
BN LA (N, leishanensis), AMIFTA M
BN 73 Al S Rl o A SO HIE A RHIE S A

SMERATHIE, FFYIPER T HE S RFAE A 3
BAR S, NEIE RIIRN ) R G A R
W TR AR 2

1 MR5T5E

1.1 w8k

4 GHRARINHLAET 95% 1) LT,
FRARILT 10% /R SHREHR Y, RETFE
R AE FARAE
12 BHREEENE

R R R eSS TERARAH,
FAE 200 mm, K5 0.01 mm) JFE 4 SHRATE
bR, 4R (hEWRSh IR R & B (%
PEEE 2005) HZ R E ARSI &R
%) (FRR%% 2012) FI LI %% (2019), #E
ITIESLE.

K1 HEREER

Tablel Samplesused in thisstudy and GenBank accession numbersfor sequences

Wi Bbr A KA 16S rRNA GenBank % 3%
Species or the specimen No. Locality 16S rRNA of GenBank accession number

ASCHRAS Specimen of this study ~ WB20202158 75 1#1E Tongdao, Hunan MZ707769

WB20202169 MZ707770

WB20202173 MZ707771

WB20202183 MZ707772
& 1L 328k Nidirana leishanensis ~ CIBLS20150628003  #4& LLi Leishan, Guizhou MK293810
#EEIEE N. xiangica SYSa006491 175 K 1L Mt. Dawei, Hunan MN946433
TR ZERE N, hainanensis CIBLS20110629004 i F%7K Lingshui, Hainan MK293808
FZEE N. adenopleura CIB20180827001 tmE A 1 Mt. Wuyi, Fujian MK293805
TG EEE N. yeae CIBTZ20190608004  5iMIAiif¥: Tongzi, Guizhou MN295227
250 N. guangdongensis SYSa005765 I %41 171& Shimentai, Guangdong MN946404
FREERE N, lini SYSa003967 7 BIYLIR Jiangcheng, Yunnan MF807818
{liZ£ 8 N. daunchina SYSa004594 DY )10k fE (L Mt. Emei, Sichuan MF807822
PEEEUE N. yaoica SYSa007009 ] KEE L Mt. Dayao, Guangxi MK882271
o [H 220 N. mangveni SYSa006310 Wi KA1 Mt. Dapan, Zhejiang MN946424
BBk E2 i N, okinavana / Fik Okinawa AB761266
YO EEE N, chapaensis T2483/2000.4850 iR Z 4T Lao Cai, Vietnam KR827711
B R IL 0 N. nankunensis SYSa003967 "% #§ B 1l Mt. Nankun, Guangdong MF807828
I N. pleuraden SYSa003775 Z F R 225111 Mt. Gaoligong, Yunnan MF807816
£t 2.4 Odorrana margaretae HNNU1207003 PY 1L 7E Hongya, Sichuan NC024603
VY 1138 Amolops mantzorum / PO )1 P  Mt. Xiling, Sichuan NC024180
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1.3 T4 TG AR B R IE TR SRS, H
DL AR EURAE T O BE R LA 4 2R G MEGA v6.0 (Tamura et al. 2013) {1 Kamura

DNA. F|H5[4) P7 1 P8 (Simon et al. 1994)
PCR ¥4 16S rRNA FE[K#5 H B (523 bp)
. PCR #1564 HIE YRS Chen 4%
(2017) . ¥ BkKNE, KNS
BRI PAE AR LAY A RN T . Bif 7
5| L 4£%] GenBank, GenBank ‘54 MZ707769
1 MZ707770,
TE GenBank H T #5150 ) A AR
R ALY FI) 16S rRNA FE[K 751, 45&
UCREERRAFTNF A, AT 50+ RGUK B 5317
DLk R (Odorrana margaretae) AU )1 i
(Amolops mantzorum) A4 (Li et al. 2019) .
BT 7508 A4 Clustal X v1.8( Thompson et al.
1997) HEAT s, SRA UM% (Bayesian-
inference, Bl) HEERGKERR, HIKER
GRS REMIFI & L RN R . @R
i, FIAEAE Modeltest v2 (David 2008)
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A K: 54.88 ~ 55.28 mm, WM AAK: 57.41 mm,
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FIRAH, fambs M, B KF 3>1>4>2,
HR=, BMETE, XN NEEE, B
Mg 2 4, B—. 48 1A ERgK, A4
P S B N, IR O T N A e A AR B ]
BEKF 4>3>5>2>1, Rbua g, hke
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Table2 Morphometric measurementson adults of Nidirana leishanensis from Tongdao, Hunan (Unit: mm)

T Male (n=3)

MPE Female (n= 1)

WB2020215 WB2020217 WB2020218 WB2020216
Skt Snout-vent length 55.09 55.28 54.88 57.41
3L Head length 17.43 17.87 17.05 18.25
3k % Head width 19.37 19.71 18.30 19.71
W1 Snout length 8.11 8.21 7.85 8.26
£4[A]#H Internasal space 5.51 5.87 5.88 5.79
k4% Diameter of eye 5.33 8.82 5.62 5.83
AR [ P Interorbital space 4.66 4.60 445 4.77
L HRASFE Width of upper eyelid 3.25 3.52 4.30 3.36
Fififi4% Diameter of tympanum 3.89 4.42 4.13 4.30
A8 X FK Length of lower arm 23.13 24.76 22.72 24.77
HIB %6 Width of lower arm 3.90 4.15 3.78 3.94
J& JBi ¥ Hindlimb length 90.02 98.11 95.12 96.32
B Thigh length 26.33 26.61 26.19 25.71
&K Tibia length 28.75 30.35 29.70 29.76
JIiZ % Tibia width 6.71 7.75 6.52 7.76
#t /£ Length of foot and tarsus 38.95 44.25 43.13 44.98
JEK Foot length 28.00 31.92 29.98 31.39
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PCR ¥ #3R15 I 22 ML 2R R4 16S rRNA
KA BCK N 523 bpe 58I Ty C. AL G &
A 24.7% 26.0% 27.3%. 22.0%, A+
THEEST G+ CMER. ARG~

K1 WissEES LFEEERERER
Fig.1 Livingindividual and locality photograph of Nidirana leishanensis from Tongdao, Hunan

a. MW (3D : b JEEM (3D + c. MM (2D 5 b, WM () 5 e FHEM: £ FIEMW: g MIEIN.

a. Lateral view (3); b. Ventral view (&); c. Lateral view (Q); d. Ventral view (Q); e. Dorsal view of hand; f. Facade view of hand; g. Ventral view

of foot.
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HIR BRI GTR + G + Lo HH TSR FH IR S0 8 - R KA R S (3R 3D,
BTN EEMERAKENER, X N 1.4% ~ 6.4%, “FHBREEEN 4.6%. B

E R IE O B bR A S L B e e I TR R R A L ZE AR S AR A
BN LD bR ARAN—, AR N 1.0 ARSI A 0.8%, /N T E i @Rl
(E12) o 5T Kamura WSEHEAEE AN BUEIEE. REKE IR B R EE R

# 3 EHT 16SrRNA ERE Il H KB YFE Kamura XIS Hs 4 B
Table3 Genetic distance of Kamura-2-Parameter model of 16SrRNA gene sequences of

some Nidirana species examined in the study

YFh Taxa 1 2 3 4 5 6 7 8 9 100 11 12 13 4 15 16 17 18 19

1 L
N. leishanensis
2 Tl
N. leishanensis
3 7L
N. leishanensis
4 F L
N. leishanensis
5 B Ll Ep
N. leishanensis

0.000
0.000 0.000
0.000 0.000 0.000

0.008 0.008 0.008 0.008

6 HIZEHE N. xiangica  0.014 0.014 0.014 0.014 0.018
7 WA

N. hainanensis
8 FRER:

N. adenopleura

0.028 0.028 0.028 0.028 0.030 0.028

0.029 0.029 0.029 0.029 0.035 0.029 0.038

9 H-EGEEE Noyeae  0.029 0.029 0.029 0.029 0.036 0.025 0.030 0.031
10 H250:

N. guangdongensis
11 ARZERE N, lini 0.031 0.031 0.031 0.031 0.038 0.027 0.033 0.029 0.025 0.040

12 i 5k
N. daunchina

13 PEZEE N.yaoica  0.032 0.032 0.032 0.032 0.034 0.027 0.034 0.038 0.014 0.033 0.033 0.016
14 T i B
N. mangveni

15 GiBREE:
N. okinavana
16 Vo5
N. chapaensis

17 73 B L5
N. nankunensis

0.030 0.030 0.030 0.030 0.038 0.032 0.036 0.033 0.032

0.032 0.032 0.032 0.032 0.038 0.028 0.034 0.038 0.014 0.034 0.033

0.033 0.033 0.033 0.033 0.040 0.038 0.040 0.010 0.038 0.040 0.027 0.044 0.044
0.038 0.038 0.038 0.038 0.044 0.042 0.042 0.015 0.040 0.044 0.029 0.046 0.046 0.006
0.038 0.038 0.038 0.038 0.046 0.032 0.035 0.043 0.018 0.043 0.040 0.024 0.024 0.046 0.046

0.063 0.063 0.063 0.063 0.065 0.067 0.063 0.044 0.061 0.069 0.054 0.072 0.072 0.038 0.040 0.084

18 AUIE N. pleuraden  0.064 0.064 0.064 0.064 0.071 0.056 0.062 0.050 0.052 0.060 0.045 0.056 0.062 0.050 0.052 0.071 0.069
19 5L
Odorrana margaretae

20 PU) 1]
Amolops mantzorum

0.155 0.155 0.155 0.155 0.145 0.177 0.143 0.149 0.155 0.137 0.142 0.138 0.155 0.144 0.147 0.142 0.145 0.150

0.157 0.157 0.157 0.157 0.139 0.191 0.126 0.151 0.162 0.130 0.139 0.157 0.157 0.149 0.159 0.164 0.135 0.154 0.149

1 ~4. WIFgEE L, 5. SeMITE TR L 3.

1 - 4. N. leishanensis form Tongdao of Hunan; 5. N. leishanensis form Leishan of Guizhou.



* 110 -

=24 E Chinese Journal of Zoology

57 %

0.98

MZ707769
MZ707770

Mz707771 | LLUEEEE Nidirana leishanensis

0.43

MZ707772
—— MK293810
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0.49 FiBREE M N. okinavana (AB761266)
0.57 [ # Wik N. mangveni (MN946424)

—— {iiE N. pleuraden

R ELIL3EE N. nankunensis (MF807828)

SEEEE N. adenopleura (MK293805)

0.1

4 Bdk Odorrana margaretae (NC024603)

)11 ind ek Amolops mantzorum (NC024180)

B2 ET 16SrRNA ZRFFIMENZER RS WM N RGEREN
Fig. 2 Bayesian-inferencetree Nidirana based on 16S rRNA gene sequences

3 ERBCT AR AR SRR B HL I RN R GRS, FORMIR ML ZE R . MZT07769 ~ MZ707772 J9ili F i3 o 111 52k,

HApMAE B 1.

Numbers beside nodes indicate bootstrap values. WB2020215 to WB2020218 were from Tongdao of Hunan, and the information of other species

sequences were shown in Table 1. The scale in figure is the branch length of BI tree, indicating the diversity of species differentiation.
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iz A (Polypedates megacephalus) 2%,
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SRR E R Tz A, K2 HR
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B3 HmEERLSEES
Fig. 3 Habiat of Nidirana leishanensis by
Tongdao of Hunan
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AiEE GenBank T #i re LA HIE 1 L5
ek K HOE ZRh ) 16S rRNA 41, MRS K
BN, MEEEIER, RIUARFUCRE MR A
NI R SRR S b2 SN iR I
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K [ V) P T 1 B e A A S 9 e i 2
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BREEZE 2014, Lietal. 2019, Lyuetal. 2020).
HEPE AR K 54.88 ~ 55.28 mm, BE /N T EE0E
(56 ~62 mm); ME[A]E 1/3 Bk, X )T #%
Wk 2/3 BEE; S SR TR R 2 S ALz 1A,
X 51T S B 1) ) P S AR i ek S L 72 A5 R
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