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Odorrana jingdongensis Found in Weining, Guizhou Province
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Abstract: During the amphibian survey in Xueshan Town, Weining County, Guizhou Province, China on 6
August, 2020, six specimens were collected (27°04'09" N, 104°04'44" E, altitude 2 218 m). Compared the
specimens with other species of the genus Odorrana (Table 1) by morphological and molecular evidences, the
specimens were identified as O. jingdongensis, which is the new record of Guizhou Province, China.
Morphologically, we mainly compared measurement data (Table 2) and diagnosis characters (Fig. 1), the
result showed that the specimens from Guizhou were similar to O. jingdongensis. Molecularly, we constructed
Bayesian inference (BI) and maximum likelihood (ML) inference phylogenetic trees based on 16S rRNA gene
and calculated the genetic distances between species of the genus Odorrana using Kimura two-parameter
model in MEGA v6.0. The ML and BI trees of the mitochondrial DNA dataset presented almost consistent
topology, both showed that the four specimens from Guizhou were clustered with the O. jingdongensis with a
high support (0.97/92, BI/ML) (Fig. 2). The genetic distance between the specimens from Guizhou and O.
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jingdongensis from type locality was 0%, which is much lower than that between Odorrana species range

from 1.3% to 9.5% (Table 3).

Key words: Odorrana jingdongensis; New record; Guizhou Province

BikJE (Odorrana) #Fh iz 434 T
MR X, REHA, HEEE LRI
, MERSRYHMIAIIEES, bRPEL
Ph. BRPE—r, HAiZE Ol 62 fh (P igtss
2012, Frost 2022) o Herr, H[E iz 70 4ii 40 Ff,
BONEILR AT 16 Bl ol R (O.
anlungenss) . JCHeHEREE (O. grahami) . K%k
B (O. graminea) . AT 5 (O. hgiangensis).
# 5 B (O. huanggangensis). B & R (O.
ichangensis). #iELR M (O. junlianensis). 5t
JN R (O. kweichowensis) . 7 % R (O.
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Tablel Samplesused in thisstudy and GenBank accession numbersfor sequences

Wb A A 16? 6r§NA GenBank &35
Species and the specimen No. Locality rRNA of GenBank
accession number
WN20200806001 OP834752
WN20200806002 OP834753
PN ﬁ,ﬂ: A WN20200806003 SUH B Weining, Guizhou OP834754
Specimen of this study WN20200806004 OP834755
WN20200806008 OP834756
WN20200806009 OP834757
$t75 KLl Odorrana jingdongensis 20070711017 M5t Jingdong, Yunnan KF185050
2 g R 0. anlungensis HNNU 1008-109 M % H Anlong,Guizhou KF185049
ToFaAE R O. grahami HNNU1008I1016 2 P4 2 Kunming, Yunnan KF185051
K& 5L O. graminea HNNU0606123 #FFg T35 L Wuzhishan, Hainan KF185038
1R R O. hainanensis HNNU0606105 #FF5 L35 L1 Wuzhishan, Hainan KF185032
ALK O. hejiangensis HNNU10071202 VU )I[44T Hejiang, Sichuan KF185052
4 5LIE O. huanggangensis CIBGD201108030 I 4 5L Ruyuan, Guangdong MH193563
H & R O. ichangensis HNNU 1007-061 WAL E & Yichang, Hubei KF185041
7 S O. junlianensis HNNU002JL VY1145 Junlian, Sichuan KF185058
oM R O. kweichowensis CIBjs20150803008 1M 4x b Jinsha, Guizhou MH193552
HU% 5L O. liboensis GZNU20180608007 BtJH74 Libo, Guizhou MW481350
Je it 5L O. lungshengensis HNNU70028 I P8 %M Longsheng, Guangxi KF185054
%Ki O. margaretae HNNU20050032 DY)1] % JE (L Mt Emei, Sichuan KF185035
1E R O. schmackeri CIB20130531 175 )\ K2 1 Mt Badagong, Hunan MH193555
it O. versabilis HNNU003 St 1L Leishan, Guizhou KF185055
45 )1l i O. wuchuanensis HNNUO019L 145 )1l Wuchuan, Guizhou KF185043
B R O. yizhangensis HNNU10081075 175 . % Yizhang, Hunan KF185048
A R O. yunnanensis HNNU 001YN 7 %)1l Longchuan, Yunnan KF185057
{iliZZ4E Nidirana daunchina HNNU20060103 DY 1148 JE th Mt Emei, Sichuan KF185065
By Bk KIZ-RDOSKMWNO1 # 1B  Weining, Guizhou DQ359996

Pseudorana weiningensis
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SETE, WIKIHE, U AMIRL, &S
BRENR, A UER . BT, FHREBK,
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BioAEE e, REHE K. HEEE—f8F
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AR TS % B R IE,  RIUAR UCRAE R AR AR
TEAFHIE S St R R 1 (BRI RAR) F5
A CRPEE 2001) FHITF.
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PCR ¥ M3k 45 1) Sk JR £ RifAk 16S rRNA
SN BKE N 523 bpe FHIHF T. C. AL G
EE A 24.7% 24.3%- 30.9 % 20.1%,
A+THEEETG+CHEE. AXFTH&K
EZEFR BN GTR+G + 1.
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Table2 Morphometric measurementson adults of Odorrana jingdongensis from Weining

HETE Male (n=4)

HfEPE Female (n=2)

FIE + bR

76 Range Mean = SD WN20200806001 WN20200806002
kA4 Snout-vent length 69.36 - 73.67 71.83£1.84 106.53 86.35
3kK: Head length 23.85-25.42 2448 +0.71 34.85 29.47
3k & Head width 21.99 - 22.73 22.38+0.33 34.21 28.91
W Snout length 10.36 - 11.01 10.63 +0.29 14.85 13.30
S[6]F Internasal space 7.62 - 8.23 8.02+0.27 11.56 10.26
R 42 Diameter of eye 7.40 - 8.81 7.86 £0.65 10.88 8.98
HR[H]#E Interorbital space 4.86 - 5.75 5.36+0.40 10.29 6.99
ARG % Width of upper eyelid 5.18 - 5.82 5.41+0.29 7.74 6.06
4% Diameter of tympanum 4.89-5.92 5.41£0.56 6.35 5.28
8 & FK Length of lower arm 33.62 - 36.75 35.63+1.43 48.00 42.43
A 58 Width of lower arm 6.91 - 7.80 7.29+0.43 7.70 6.90
J& i Hindlimb length 113.85 - 130.3 121.83 £6.95 175.36 157.20
fit K- Thigh length 33.83 - 39.18 35.45+2.50 52.69 45.67
[ K: Tibia length 40.66 - 42.54 41.83+0.90 57.62 53.17
JI# % Tibia width 8.12-9.28 8.72+0.49 14.76 10.63
# £ Length of foot and tarsus 54.86 - 58.16 56.73 £ 1.68 73.29 70.77
JE K Foot length 39.18 - 42.66 40.58 +1.70 53.98 49.49
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Fig.1 Morphological charactersof Odorrana jingdongensis (Weining, Guizhou)

a. MW (3D 5 b MM (2D c. MM (2D 5 b, WM () 5 e FHEM: £ FHEEW: g MIEHN.

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

of foot.
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'WN20200806001

‘WN20200806004
WN20200806008 | 1= £ 5 i Odorrana Jjingdongensis
'WN20200806009

WN20200806002
0.97/92

WN20200806003
0.71/60]
AR O. jingdongensis (KF185050)
£ R O. margaretae (KF185035)

Tt % R O. graham (KF185051)
0.94/68
%R O. junlianensis (KF185058)

=R O. yunnanensis (KF185057)

5 )| Rk O. wuchuanensis (KF185043)

0.94/76] BEH BLiE O. kweichowensis (MH193552)

0.98/90 ——— R O. schmackeri (MH193555)

1.00/94 b4 Rk O. huanggangensis (MH193563)

YR R O. hainanensis (KF185032)

‘BB R O. ichangensis (KF185041)

1.00/92 BITLREE O. hejiangensis (KF185052)

KEER i O. graminea (KF185038)

1.00/95

1.00/98
Ptk O. versabilis (KF185055)

0.51/53]
HIEERE: O. yizhangensis (KF185048)

0.90/75
Fo ik Rt O. lungshengensis (KF185054)

0.99/86

L R O. anlungensis (KF185049)

75 W R O. liboensis (MW481350)

BT B Pseudorana weiningensis (DQ359996)

NZEig: Nidirana daunchina (KF185065)

0.1

B2 ET 16SrRNA ZEFF5 (523bp) HIREHIREERE M0 WF N Hif R A URIER G R B

Fig.2 Bayesian-inference and maximum likelihood tree of Odorrana based on 16SrRNA gene sequences (523 bp)
Bl BB R BRSO R, BT O DS R R, AR RS R . WN20200806001 ~ WN20200806009 AR K 7t
RSN T R AR R B, HARMFFIEEIR 1. BHRIBIRNRGEREM K, RrWFirtbzRE.

Numbers beside nodes indicate bootstrap values (BI/ML). Sequences of WN20200806001 - WN20200806009 were from Weining, Guizhou, 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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#3 ZET 16SrRNA ZREF5 (523bp) fHHEKIRERWFE Kimura WS HRILEHEE
Table3 Genetic distance of Kimura 2-parameter model of 16S rRNA gene sequences (523 bp)
of some Odorrana species examined in the study
WFh Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 RARGE
O. jingdongensis
B
2 RASUE 0.000
O. jingdongensis
3 st 0.013 0.013
O. junlianensis
4 mESUE 0.015 0.015 0.011
O. yunnanensis
e
3 %*E'ﬁ’%ﬁ 0.015 0.015 0.002 0.013
O. grahami
2B
6 L Su 0.020 0.020 0.024 0.022 0.022
O. margaretae
7 511U . 0.034 0.034 0.027 0.036 0.025 0.041
O. wuchuanensis
8 Juli Sk . 0.055 0.055 0.057 0.062 0.055 0.067 0.047
O. lungshengensis
K E%’%ﬁ . 0.062 0.062 0.064 0.074 0.062 0.069 0.054 0.038
O.yizhangensis
10 S5 . 0.062 0.062 0.065 0.075 0.062 0.067 0.060 0.043 0.050
O. anlungensis
Pasy
1 “’I..’%ﬁ ) 0.063 0.063 0.060 0.060 0.058 0.075 0.053 0.060 0.072 0.070
O. hgjiangensis
12 ﬂ”f’&’%ﬁ 0.074 0.074 0.076 0.081 0.074 0.078 0.066 0.084 0.086 0.084 0.097
O. liboensis
13 ’r’IDH!f, 0.080 0.080 0.083 0.078 0.080 0.087 0.070 0.082 0.095 0.088 0.065 0.106
O.versabilis
=g =|
14 E.E'iﬁ : 0.082 0.082 0.080 0.080 0.077 0.090 0.065 0.072 0.094 0.080 0.029 0.110 0.063
O. ichangensis
15 fEsU ) 0.083 0.083 0.085 0.088 0.083 0.090 0.075 0.075 0.095 0.096 0.050 0.111 0.070 0.048
O.schmackeri
16 S R0k
’ ) 0.086 0.086 0.088 0.091 0.085 0.093 0.077 0.077 0.095 0.093 0.043 0.114 0.073 0.036 0.022
O. kweichowensis
17 S5 . 0.089 0.089 0.086 0.092 0.089 0.104 0.075 0.088 0.106 0.107 0.048 0.118 0.083 0.048 0.058 0.055
O. huanggangensis
18 *ﬁ‘i’%ﬁ . 0.093 0.093 0.095 0.101 0.098 0.110 0.084 0.082 0.100 0.096 0.048 0.130 0.092 0.045 0.067 0.055 0.063
O. hainanensis
19 KEpSUE 0.095 0.095 0.092 0.092 0.090 0.092 0.082 0.092 0.095 0.090 0.080 0.115 0.055 0.085 0.093 0.090 0.109 0.105
0. graminea X X X X X X ) X X ) X . ) X X ) . .

L SEMIBCT ISR R 2. ZRSURIS R Rk,

1. O. jingdongensis form Weining, Guizhou; 2. O. jingdongensis form Jingdong, Yunnan.

I (Hyla annectans) #fl
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B3 mMETRARREER
Fig. 3 Habitat of Odorrana jingdongensis

from Weining, Guizhou
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2 (RPEE 2005, 2012, FEPIHEZE 2022).

A URRAR (1) LI J8 AR AR 5 57 AR S AR =
HARA RS EAAAE— e, i 3>4>
1>2, ARIFEAH K 3>4>1 ~ 2; ]REf
RATEAAFTIA BR8], FF A Hh ik
Wt R s JE KR IS, 283K 1.6~ 1.8
s A B A= 5 K 2 Sk R K 1.8 f5 (3%
WL 2005, 2012, HEPMZE 2022). HTA
TCREN R B AEAR, FRERRS
NIERAFERE T SRS L R, AR —
W REEFR AT IRUE o

SR S R R, T HROE R R
ST oEE SR &7 @& MO 7
R B X B I S (B2 EE 2012) , ik
IR 1 480 ~ 1 600 m.o HLIRTE Bt 44 B
TEITIEAGEN CREMIFA 2 218 m) K
PSR RE:, £5 THAMEE, HE T 0%
VIR AR PR

Z ¥ X W

Chen J M, Zhou W W, Nikolay A, et al. 2017. A novel multilocus
phylogenetic estimation reveals unrecognized diversity in Asian
horned toads, genus Megophrys sensu lato (Anura:
Megophryidae). Molecular Phylogenetics and Evolution, 106:
28-43.

David P. 2008. jModelTest: jModeltest phylogenetic model averaging.
Molecular Biology and Evolution, 25(7): 1253-1256.

Frost D R. 2022. Amphibian Species of the World Version 6.0, An
Online Reference: Names Assigned to Genus Nidirana. New
York, USA: American Museum of Natural History. [DB/OL].
[2022-07-10]. https://amphibiansoftheworld.amnh.org/Amphibia/
Anura/ Ranidae/Nidirana.

Guindon S, Dufayard J F, Lefort V, et al. 2010. New algorithms and

methods to estimate maximum-likelihood phylogenies:



* 156 ¢

FIW4E Chinese Journal of Zoology 58 %

assessing the performance of PhyML 3.0. Systematic Biology,
59(3): 307-321.

LiSZ,XuN, LvJC, et al. 2018. A new species of the odorous frog
genus Odorrana (Amphibia, Anura, Ranidae) from southwestern
China. Peer], 6: €5695. DOI 10.7717/peerj.5695.

Luo T, Wang S W, Xiao N, et al. 2021. A new species of odorous
frog genus Odorrana (Anura, Ranidae) from Southern Guizhou
Province, China. Asian Herpetological Research, 12(4): 381-398.

Ronquist F R, Huelsenbeck J P. 2003. MrBayes3: Bayesian
phylogenetic inference under mixed models. Bioinformatics,
19(12): 1572-1574.

Shen HJ, Zhu Y J, Li Z, et al. 2020. Reevaluation of the holotype of
Odorrana schmackeri Boettger, 1892 (Amphibia: Anura:
Ranidae) and characterization of one cryptic species in O.
schmackeri sensu lato through integrative approaches. Asian
Herpetological Research, 11(4): 297-311.

Simon C, Frari F, Beckenbaeh A, et al. 1994. Evolution, weighting,
and phylogenetic utility of mitochondrial gene sequences and
compilation of conserved polymerase chain reaction primer.
Annals of the Entomological Society of America, 87(6):
651-701.

Tamura K, Stecher G, Peterson D, et al. 2013. MEGA6: molecular

evolutionary genetics analysis Version 6.0. Molecular Biology

and Evolution, 30(12): 2725-2729.

Thompson J D, Gibson T J, Plewniak F, et al. 1997. The Clustal_X
windows interface: flexible strategies for multiple sequence
alignment aided by quality analysis tools. Nucleic Acids
Research, 25(24): 48764882

WG, W EE, WK, 2. 2005, hEPR KR KB K
#: PONRAROR HRAE, 6-8, 119-121.

WP, B GE, YLET. 2012w G B A B o AR (R
BB DR B R, 344-349.

W, W EIE, AR 2001, i E IR CRCE R H - kA
W5y, 26(1): 108-114.

HEAS. 2017, T LRk DNA A TR FRIC A5 )| SRl ikt
FEH BT R RAERI. Ab5t: T E MO R 225 5 e
B2, 13-22

LR, R, R, % 2020, SEMFWSLFAE. 19)113)
#1, 39(6): 694-710.

i, ik, U4, 1986, SHANBRMIZEE. SR M AR
#t, 1-192.

EPIGZE. 2022, “PEPAEES RS TE ZEE. BY
wi:  E R B BB A YWt 5 BT, [DB/OL]. [2022-07-10].

)

http://www.amphibiachina.org/.
RIBTE. 2016, FERUER A ARBHE LB S8 2 IR K 2%

Wit 2 A8 3, 1-39.



