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Odorrana wuchuanensis Found in Pengshui, Chongging
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Abstract: During a field investigation in Xintian Town, Pengshui Miao, and Tujia Autonomous County,
Chonggqing in July 2022, two Odorrana specimens were found (Fig. 1). The purpose of this study is to identify
the species using morphological and phylogenetic methods, as well as to ascertain its distribution in

Chongqing. A comparative analysis of the morphological characteristics of the species discovered from
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Chongqing and O. wuchuanensis from Guizhou and Hubei was conducted. For phylogenetic analyses,
mitochondrial 16S rRNA fragments were amplified, and the 16S rRNA gene information of 11 Odorrana
species from China and abroad was obtained from the GenBank database (Table 1). Corresponding sequences
of one Pseudorana weiningensis and one Nidirana daunchina were also downloaded and used as outgroups.
The maximum likelihood phylogenetic tree was constructed in IQ-TREE, the Bayesian tree construction was
carried out in MrBayes 3.2.1, and the best-fit model was selected according to the Bayesian inference criteria
(BIC) computed with JModelTest 0.1.1. Morphological characteristics appear to differ little between those
specimens of Chongqing, Guizhou, and Hubei (Fig. 2). The snout vent length of the male species discovered
in Pengshui was 81.3 mm, which was longer than the maximum snout vent length of the type specimen and O.
wuchuanensis from Jianshi County, Hubei Province. The female of the species had a snout vent length of 87.1
mm, which was within the range of the type specimen’s body snout vent length but smaller than the female O.
wuchuanensis from the Jianshi County (Table 2). Genetic analysis based on the mitochondrial 16S rRNA gene
revealed that the specimens found in Pengshui County of Chongqing clustered with O. wuchuanensis from
Wuchuan County of Guizhou Province with a high support (Fig. 3). The genetic distance between O.
wuchuanensis in Wuchuan County, Guizhou Province, and the specimens found in Pengshui County is 0
(Table 3). According to a thorough comparison with morphological analysis and phylogenetic analysis, the
specimens discovered in Pengshui were identified as O. wuchuanensis, which is a new record of amphibian
distribution in Chonggqing.

Key words: Amphibians; Odorrana; Pengshui Miao and Tujia Autonomous County; Species protection
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Fig. 1 Thedistribution localities of Odorrana wuchuanensis
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I, AIFERITF RN TS S A 2] MEGA
5.0 (Tamura et al. 2011) HHEATEEX, MIERTT
RITH]. KA UIHri% (Bayesian inference,
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#F1 BHEEN GenBank BRS
Tablel Samplesand GenBank accession numbersfor sequencesused in this study
Py Hb g5 ZR1E RS GenBank %375
Species Locality Voucher number GenBank number

AWFFEFEA Samples of this study rf [§ K #27K Pengshui, Chongqing, China SWoo01476 0QU73763
SWU0001480 0Q073766

22 )¢ BLIE Odorrana anlungensis’ rp [E 5% 1 22 & Anlong, Guizhou, China HNNU10081109 KF185049

MBI B O. dulongensis’ o [¥ 7 B9 4 /24T Dulongjiang, Yunnan, China KI1Z035027 MW128102

TG4 Bl O. grahami” [ 2 #5 B2 W] Kunming, Yunnan, China HNNU1008I1016 KF185051

AR 5L O. hmongorum R £ 1 Lao Cai, Vietnam ROM 38605 EUS61556

#E5R4E O. junlianensis o [# Y )1 45 3% Junlian, Sichuan, China HNNU002JL KF185058

6% Bl O. kuangwuensis’ o [ Y )1 B59T. Nanjiang, Sichuan, China HNNU0908IT185 KF185034

Je kS O. lungshengensis® o [¥ PG & Longsheng, Guangxi, China HNNU70028 KF185054

£ R O. margaretae T [# Y )10 JE 1L Mt. Emei, Sichuan, China HNNU20050032 KF185035

% )1 5k O. wuchuanensis” [ 5t 45 )1l Wuchuan, Guizhou, China HNNUO19L KF185043

B2 R O. yizhangensis sF " %< 7% Ruyuan, Guangdong, China HNNU10081075 KF185048

Z PRI O. yunnanensis” v} [ Z 6B )1l Longchuan, Yunnan, China HNNUOO1YN KF185057

flli 221 Nidirana daunchina” AR [E PY 1108 JiE 1 Mt. Emei, Sichuan, China HNNU20060103 KF185065

J8 7 B4 Pseudorana weiningensis' P [ 5t Bk T Weining, Guizhou, China SCUMO0405171 KX269217

Fr* S AR = HIBE A . The asterisk (*) denotes the type locality sample of the species.
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Table2 Measurements of specimens of Odorrana wuchuanensis from Pengshui, Chongging

e SWU 0001476 (2) SWU 0001480 (3)
Measurement item W F#AE Value (mm) A7 Ratio (%) W FEAA Value (mm) Lt Ratio (%)

A+ Snout vent length 87.1 81.3

3K Head length 342 39.3 34.8 42.8
3k % Head width 28.2 324 29.7 36.5
W Snout length 12.7 14.6 14.7 18.1
£ 8] Internasal distance 10.5 12.1 10.7 13.2
AR (8] E Interorbital distance 7.0 8.0 6.7 8.2
BRI FE Upper eyelid width 6.9 7.9 6.6 8.1
AR 4% Horizontal diameter of eye 9.6 11.0 9.1 11.2
B A% Diameter of tympanum 6.4 7.3 6.4 7.9
i 5 FK Forearm and hand length 40.6 46.6 452 55.6
FK Hand length 27.3 31.3 26.8 33.0
HIE %% Maximum width of forearm 7.5 8.6 6.5 8.0
J& B Hind limb length 149.9 172.1 156.4 192.4
JBtK: Thigh length 0.8 49.1 429 52.8
fiz K Tibia length 455 52.2 457 56.2
#f /£ K Length of tarsus and foot 61.6 70.7 67.9 83.5
J£K Foot length 46.7 53.6 483 59.4
F8 % £ 9% Finger disc width 3.9 4.5 4.1 5.0

EC A S B — AN A 15 R K IR T 43 B . The ratio is the percentage of each measurement to snout vent length.

BESE . W RIERBOLHT, IR HER AR KPERL; Ak SR KB DU B A TR AR TR 8 R AL
P IR ] i B B A — W B B kL, AT (E 2).

BOGHy. iSRRG, WA 22 2 TRAKRERRSBEESR

B RGP B U] 2R S0 T PCR ¥ 43R4 1 PR AR 55 1| Bk 2 IMAFE

B2 EREKEENES) REEE AR

Fig. 2 Viewsof male Odorrana wuchuanensisin life from Pengshui County, Chongging

a. {[fE; b. €. a. Lateral view; b. Ventral view.
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AHIZERiAAR 16S rRNA P41 2 %%, KM 562 bp
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3 Wik
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JUASE ™= 0 25 )1 S s AR B, IR R EE R K
LR 55 1 B e e A Y s K, AR RKIB ] T
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[ FetE R R Odorrana grahami KF185051*

BRI O. junlianensis KF185058*
=R O. yunnanensis KF185057*

——XE R O. kuangwuensis KF185034*
/12

———— &R 0. margaretae KF185035

— R R REE O. jingdongensis EU861556

[ ABIFEREA Sample in this study 0Q073763

0.99/95ﬂ ABFFEREA Sample in this study OQ073766

455 )I| R O. wuchuanensis KF185043*

1/100,

0.95/87

PhIBIT R O. dulongensis MW128102*

4— TR O. lungshengensis KF185054*
‘HERE: O. yizhangensis KF185048

0.02

IR O. anlungensis KF185049*

R TR Pseudorana weiningensis KX269217*

|28 Nidirana daunchina KF185065*

B3 FETLhE 16SrRNA ZFIKIERS 751 IR Y R bk g i DUH- i

Fig. 3 Bayesian inferencetree of Odorrana derived from partial 16SrRNA gene sequences

Bl /7 15 T 20 500 DU TR S B AT R R UR R 51 30 FF (2 000 IRESD A, KT 0.95/70 AT “-”
BIRGER T MLIAI 0.02 MEHBRE . * PR HibrA

Kor.

Numbers before slashes indicate Bayesian posterior probabilities (displayed > 0.95 values), and numbers after slashes are ultrafast bootstrap

support for maximum likelihood (2 000 replicates) analyses (> 70 retained). The scale bar represents 0.02 nucleotide substitutions per site. The

asterisk (*) denotes the type locality sample of the species.
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Table3 Genetic distance among species of Odorrana based on partial 16SrRNA gene sequences
1 2 3 4 5 6 7 8 9 10 11 12

1 4 )11 %1 Odorrana wuchuanensis
2 % | I O. wuchuanensis 0.000
3 %% 1| 5L O. wuchuanensis’ 0.000  0.000
4 6% Rk O. kuangwuensis’ 0.049  0.049  0.049
5 2 Jp 5L O. anlungensis’ 0.044  0.044 0.044 0.054
6 M fEIT & O. dulongensis’ 0.074 0.074 0.074 0.069 0.089
7 KAk R O, graham’ 0.034 0.034 0.034 0.020 0.039 0.064
8 £t KLU O. hmongorum 0.025 0.025 0.025 0.025 0.030 0.069 0.010
9 %% i O. junlianensis’ 0.034 0.034 0.034 0.020 0039 0.064 0.000 0.010
10 et 5Ll O. lungshengensis’ 0.034 0.034 0.034 0.054 0.020 0.079 0.039 0.030 0.039
11 £¢ 5.4 O. margaretae 0.049 0.049 0.049 0.010 0.049 0.069 0.020 0.025 0.020 0.054
12 B & 5L O. yizhangensis 0.030 0.030 0.030 0.049 0.015 0.084 0.034 0.025 0034 0.015 0.049
13 ZF5LEE O. yunnanensis” 0.039 0.039 0.039 0.010 0.044 0.069 0.010 0.015 0.010 0044 0.010 0.039

1, 20 FPREKEIS NBLIE: 3. S0 55 )IE) 55 )1 Sk . bR 5 BRI R R S bR A o

1, 2. Odorrana wuchuanensis from Pengshui, Chongging; 3. O. wuchuanensis from Wuchuan, Guizhou. The asterisk (*) denotes the type

locality sample of the species.
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Fig. 4 Habitatsof Odorrana wuchuanensisin

Pengshui County, Chongqging

KEK 76.5 mm (fHfESE 1983), HKKIL
IMETE A K 87.1 mm, 7ERE 155 )1 Rk
MEMEAA K IOVEE 75.8 ~ 90.0 mm Py (fRf#4%
1983), k& [ HiAm Y 28 B 450 2 /b T 55 )11
B4 1 R, BALEE o Bor, B
BEA 2 A8 AL BE B 0, 38 W IX AN Fh e Al R

KA . S dbs g ah B R BN 5
JI R (XFH 3845 2014) AHEL, BERS )
S I A AR A K /N T T A ol T M A
A (99.6 mm), PR B K T35 L
B (62.8 mm), FHALALFE Tk HE T HCA 1Y
PR B A

AUR S5 )1 S A B 32 /K B A T R AR
RN IS PN AN SRl o CEI G R
55 N\ 5L 0k 7B o3 A S AT PR 96 XA
BRI AR A S B LR B R (4 466
km), F B 44 55 N B 50 KRB 7 A7 i 1) B 2R B
BS 5T (29 40 km) o 25 )1 SLik: (1) 73 A sl b s
IR E. SUNIME. SN B8 F i
B Ll kR K R L bk 5 e L Bk A B A
KA PR XIHFEE (2014) HRIEHTE
A, Hu BRI 55 )1 B A TR A KA T T
A BRAE R AEAERT, 55 )1 BRI 2K &
F5 T B va BRI PE - SO E A
B HAEBERINARX, OGRS 7551 Rk
FERFR L AR 2 1 ik B PR B AR 40 AT



4 34 Sy HEIRZKOR LSS )N Rk

° 629 -

BOs R R e RCAR E M T
WEFC A BRI 7 53 A EORE BT AT R 45 T I 3
B B2 KR LR BR BT 3%
xR AN E I B

Z2 % X W

AmphibiaWeb, 2023. Information on Amphibian Biology and
Conservation. AmphibiaWeb, Berkeley, California. [EB/OL].
[2023-04-02]. https://amphibiaweb.org/index.html.

Bui Q M, Nguyen M A T, von Haeseler A, 2013. Ultrafast
approximation for phylogenetic bootstrap. Molecular Biology
and Evolution, 30(5): 1188-1195.

Chen X H, Chen Z, Jiang J P, et al. 2013. Molecular phylogeny and
diversification of the genus Odorrana (Amphibia, Anura, Ranidae)
inferred from two mitochondrial genes. Molecular Phylogenetics
and Evolution, 69(3): 1196-1202.

Drummond A J, Rambaut A. 2007. BEAST: Bayesian evolutionary
analysis by sampling trees. BMC Evolutionary Biology, 7(8):
214.

Frost D R. 2023. Amphibian Species of the World: An Online
Reference. Version 6.1. New York, USA: American Museum of
Natural History. [EB/OL]. [2023-03-30]. https://
amphibiansoftheworld.amnh.org/.

Guindon S, Dufayard J F, Lefort V, et al. 2010. New algorithms and
methods to estimate maximum-likelihood phylogenies: Assessing
the performance of PhyML 3.0. Systematic Biology, 59(3):
307-321.

Hoang D T, Chernomor O, von Haeseler A, et al. 2018. UFBoot2:
Improving the ultrafast bootstrap approximation. Molecular
Biology and Evolution, 35(2): 518-522.

Huang Y J, Zhao W, Ding L, et al. 2019. Habitat selection and genetic
structure of the endangered frog species Odorrana wuchuanensis
(Anura: Ranidae). Zoological Science, 36(5): 402-409.

Nguyen L T, Schmidt H A, von Haeseler A, et al. 2015. IQ-TREE: A

fast and effective stochastic algorithm for estimating maximum-

likelihood phylogenies. Molecular Biology and Evolution, 32(1):

268-274.

Posada D. 2008. jModelTest: Phylogenetic model averaging. Molecular

Biology and Evolution, 25(7): 1253-1256.

Ronquist F, Teslenko M, van der Mark P, et al. 2012. MrBayes 3.2:
Efficient Bayesian phylogenetic inference and model choice
across a large model space. Systematic Biology, 61(3): 539-542.

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, Frati F, Beckenbach A, et al. 1994. Evolution, weighting
and phylogenetic utility of mitochondrial gene sequences and a
compilation of conserved polymerase chain reaction primers.
Annals of the Entomological Society of America, 87(6): 651-701.

Tamura K, Peterson D, Peterson N, et al. 2011. MEGAS5: Molecular
evolutionary genetics analysis using maximum likelihood,
evolutionary distance, and maximum parsimony methods.
Molecular Biology and Evolution, 28(10): 2731-2739.

W 2020, HEPEHEIMEYS EFIMRD . FBM: FRRERR
AL, 1-837.

G WIRCE, W ERE, & 2009. hEHME: IR (hE) L
FH. Jbat: Blegmipit, 1-957.

W, B, LET. 2012, P E PSR R
JRHR: DU IR A E AR H Rk, 1-619.

XN, SKEH, skFET, % 2009. B EEHUE IS — 5%
N REER A SERBURYIAR. EVZEIEIR, 44(5): 14-16.

HIMTE, EJEK. 2014 55 )1 S 43 A7 DX R B FLiifG S5 20 P o
1. 2, 49(5): 766-771.

B, X, FLYE. 2012, ERTPIRICITEh 73 0 A %
PURE TR 22 ARREERR, 37(4): 130-139.

e, R, #1983, SRR HT AL S R —
Bk, 29(1): 66-70.

Ste, HAVE, HAZ, % 2013, ERNTKIIGE ST
S, shee ek, 48(1): 125-128.

hEPZE. 2023, “PEPIREE SRS TE, SFEE, B
oh Rl AR B ISR F T, [EB/OL]. [2023-03-30]. http:/www.
amphibiachina.org/.

RHOZE, BRE, RORIW, % 2015 ERTTRILE L. Y

2438, 50(6): 969-973.



