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Odorrana kweichowensis Found in Wulong, Chongging, China

LIU Jing CHENG Yan-Lin ZHOU Jun-Jian LI Shi-Ze'

Department of Resources and Environment, Moutai Institute, Renhuai 564500, China

Abstract: During the amphibian survey in Wulong District, Chongqing City, five specimens were collected
on 2 August, 2022 (29°32'29" N, 107°53'15" E, altitude 697 m) (Fig. 1). Compared the specimens with other
species of the genus Odorrana by morphological and molecular evidences (Table 1), the specimens were
identified as Odorrana kweichowensis, which is the new record of Chongqing, China. Morphologically, the
specimens collected from Wulong appeared to be similar with O. kweichowensis (Fig. 2), the snout vent
length of the males and females collected from Wulong were longer than that of the topotype (Table 2);
molecularly, we constructed phylogenetic trees using Bayesian inference (BI) and maximum likelihood (ML)
methods based on ND2 gene and calculated the genetic distances between species of the genus Odorrana
using Kimura 2-parameter model in MEGA v6.0. The BI and ML trees based on ND2 gene presented almost
consistent topology, showing that the five specimens from Chongging were clustered with O. kweichowensis

with high support (1.00/100) (Fig. 3). The genetic distance between the specimens from Chongqing and O.
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kweichowensis from type locality was 0.03%, much lower than that between Odorrana species, ranging from

5.56% to 24.38% (Table 3). The new record of O. kweichowensis in Chongging would promote taxonomic

and phylogeographic studies on this species.

Key words: Odorrana kweichowensis; New record; Chongqing

FUEJE (Odorrana) ¥R iz 434 TR
FARMWHIX, REHA, PHEREERILE,
B2 R BRI TE N By, JbZ A B LT,
BevE—r, HAlizs okiE 64 Fi (R5%
2012, Frost 2023) . HHr, FEEFS A 41
B CRREHAIZE 2023) , EKRTTEEDA 9
fh, RN KGEREE (O. graminea). AVL R
(O. hgiangensis). H & & (O. ichangensis).
H%E R (0. kuangwuensis) . FFILRME (O.
nanjiangensis). ¢RI (O. margaretae). fti
i (O. schmackeri ). 4% )11 5.8 (O. wuchuanensis)
FIH Z R (0. yizhangensis). &3¢ Bl Flk 4

Z 105° 106°

i

Sichuan

30°

26°

@ /34 & Distribution site
—— 48 Provincial boundaries
¥ Elevation (m)

w2558

103

25°

0 40 80km

1 3
104° 105° 106°

R A T ER S ATLREE T E
PRPGRAF VLA R )1 S5 h; FVL R AT T 5
PRARAGEBIIIR . RS, B S R T
PRARAGHER . AR A P i St B S 7y A T
FRAERESYL. PRH ARLL, Z55h; B2 R
oA ERE ) 55 ) RS ARG R A, X
AT EKs M5 REEAE T AT 5 IR
K (SRS 2012, TS 2012, SaiE
& 2013, dHi%E4E 2015, Shen etal. 2020,
&g 2023, PEPZE 2023).

2022 4 8 H, fEHE PR EFEIX (29°3229" N,
107°53'15" E, 4k 697 m, P 1) REF| Rl

107° 108° E z

29°

28°

27°

26°

]

F f
7 Guangxi

25°

107° 108° 109°

Bl BHRESAE
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JEUARFAS 5 5 (43, FrA'S WL20220802001 ~
WL20220802003 F1 WL20220802005; 19,
WL20220802010), ZJEARHIE LI R G K
BHHF (Lietal 2018), %5 N5t RiE (O.
kweichowensis), 8 ER T P AR 811 4) 7 A BT 5%
Fhto AR SO HIEAUFAE B A28 S AT iR
NI R YRR R G0 R R M3 AR
WE R

1 MRETE

11 e

5 FhRABNAHLRRATET 95% L EEH,
FRARILT 10% /R SRR T, RIFT 6
AW AR A
12 BEERS5NE

ERR R R (CE8S TERARAH,
B 200 mm, FEFF 0.01 mm) & 5 ShrAk
ke, Sk, SKIESE 17 TR ASTRRR, K
E W sh ke R ) (BRR5E 2005) HEAT
BT R AL SRERIA, 456 M Rk

JE AR (Lietal. 2018) HEATIEAYE.
13 8%

DA B VE SR AR AE T L BE R L H 2
DNA. ZHEZKER (2015) ZeRifRIEHR 454
JEBY SRR ND2 JE [R5 7 B BT » 51
¥4 GIn-LND2 5’-CCC TTT GCA CTT CCT
TTA TGC-3'Fll Ala-HND2 5-GGC CTG AGT
TGC ATT CAT G-3'. PCR ¥ ik &K
25 ul, HAHE 2.5 ul 10 x Ex Taq buffer, 2 pl
dNTP (2.5 mmol/L) , 0.25 ul Taq & (106 U/L),
L RWEI4% 1 pl (100 nmol/L) , DNA AR
1l (100 nmol/L) , #HJa I 17.25 pl KE 1)
HRAL KA A AR 25 ulo PCR 4718 2 N FE
e 95 CHIARYE 5 min; 95 ‘CA8ME 30s, 55 C
Bk 30s, 72 CHEf# 75s, 3L 35 MEH; 72 C
JEAH S mine F R 1% 835 R BE BRI HL UK
for Wl H RN F A FE RN A EER B PR )

(735 bp) A8 WA T AW & AT SR U
Fi#5551)_EAE %] GenBank, /5415 A OR997768 ~
OR997772 (& 1) .

£1 HEREEF GenBank BR 5

Tablel Samplesand GenBank accession numbersfor sequences used in this study

ND2 #:[A GenBank & 3¢5

; [=} 7. h
%ﬂ] b 71':%#4 ND2 gene GenBank
Species Voucher number Locality .
accession number

AW TEARA WL20220802001 v [E % pRtF% Wulong, Chongging, China OR997768
Specimen of this study WL20220802002 OR997769

WL20220802003 OR997770

WL20220802005 OR997771

WL20220802010 OR997772
M R Odorrana kweichowensis  CIBJS20150803008 o1 [# 5 1 4x ¥ Jinsha, Guizhou, China MH193605
M R O. kweichowensis CIBJS20171014001 rp [ 5 /1 4% Jinsha, Guizhou, China MH193606
AL Rt O. hgjiangensis GZNU20170723009  H[E $5/H 777K Chishui, Guizhou, China 0L978343
5 I 5L O. huanggangensis CIBLS20140818005 1 [E 5t & Ll Leishan, Guizhou, China MH193612
SREE O. jingdongensis ROM 38605 i Z 4T Lao Cai, Vietnam EU861585
W RUE O. liboensis GZNU20180608007  H1[H 5%/ 7 ¥ Libo, Guizhou, China MW481361
JeE S O. lungshengensis CIBLS20140616006 1 [E 5t 7 Ll Leishan, Guizhou, China MH193608
1650 O. schmackeri CIB20130531 o [®#1 89 J\ K2 1l Mt. Badagong, Hunan, China MH193609
[UIH: 5.1 O. tormota No.AMO04005 rp [ 220 #5 111 Huangshan, Anhui, China DQ835616
45 1| Bl O. wuchuanensis GZNU20180608018  H[E #5 /1 7 Libo, Guizhou, China MH481364
‘HE R 0. yizhangensis CIBHN201108149 R 4 7L Ruyuan, Guangdong, China MH193615
i 53 i Amolops loloensis SM-ZDTW-01 A1 [E PY )11 45 4% Shimian, Sichuan, China NC029250
AERG I E A, ricketti AM13988 rp EYVC A E L Mt. Wugong, Jiangxi, China NC023949
J8% T iV Pesudorana weiningensis  SCUM0405171 rp [ $5 /137 Weining, Guizhou, China KX269432
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B MR SRR ND2 R 751 (5%
D, GERUCRERARTTNFS, #1751 R
SR A T LIRS (Amolopsloloensis) «
HE A i Bk CA\ ricketti ) FHEE 7 VA iE: ( Pesudorana
weiningensis) MM (Luo etal. 2021) . FrfA
FAESAE Clustal X v1.8 (Thompson et al.
1997) AT EEXT, KA DI (Bayesian-
inference , BI) Hl % KL 4R 7% ( maximum
likelihood, ML) HERGKE KR, HWER
GREWET, FHBA jModeltest v2 (Posada
2008) T 7Rb{E EAEN] (Akaike information
criterion, AIC) FrfEift F i idt% H IR B A4,
B RAVRYE (ML) R4 K B RHEAF PhyML v
3.0 (Guindon et al. 2010) H1 58/, HFEAT 1000
K bootstrap BEINFE AT, KIe & R BEEL.
MrBayes 3.2.4 (Ronquist et al. 2003) R AF#
RIEAT DU 34, DABEHL g dams, 723K
INHVE A T [FIREAT 4 26 5 /R 0] Kk, 1817

1 x 10748, HEBG 1 000 fRHHFEE 1 K, 45 7F 25%
A h, 8 Figtree AFE R 4 RIFIRE R
GRS RGNS LR INERME . &EH
MEGA v6.0 (Tamura et al. 2013) ] Kimura
MSHAE B 1 rp pir a1 ek g P A ] F) 2t
fEFR B

2 SR

21 AR

RUCREMPRA 5 5, 4 SHEMERTIE N,
A K 37.59 ~ 46.45 mm, JEARMEME 15, Sk
K 87.73 mm, HARFALE L WK 2. ki
e, ShAKEE KT TE, WpmmdkE, KK TIR
7, SEFERFIRMEEE, s KHBEE, 25
¥, LaviRE RE, Faov, &EimaIHR
A, BERAALE VT 3T SR
FaE, R TREBRIA, TEE TR,
e v i R B IR A, FLEMA, BRI N
3>4>1>2, ER3IA, 4MU 2 MAHE; 5

K2 HRRERMRERARAREER (BA: mm)

Table2 Morphometric measurementson adult Odorrana kweichowensis from Wulong, Chongging (Unit: mm)

HEME Male (n = 4) WEPE Female (n=1)

Ji il Range

M + FRifEZE Mean+SD Il & A Measurements

Ak Snout-vent length 37.59 - 46.45
3k Head length 13.46 - 16.44
3k % Head width 12.65 - 14.91
WK Snout length 532-6.73
£ [H]#F Internasal space 4.56 - 5.33
4% Diameter of eye 3.63-5.17
AR[A)EE Interorbital space 3.46 - 4.45
-HREE5E Width of upper eyelid 2.77 - 4.97
1% Diameter of tympanum 2.53 - 4.15
A & F4 Length of lower arm 18.43 - 23.82
B 56 Width of lower arm 2.32-3.86
J7i i & Hindlimb length 67.27 - 78.86
J 4 Thigh length 19.62 - 23.31
&K Tibia length 21.85 - 26.03
JI# %% Tibia width 4.00 - 5.37
&£ ¥ Length of foot and tarsus 30.74 - 35.62
J£ Foot length 19.21 - 21.19

42.34+£3.97 87.73
1533 £1.38 28.63
14.08 +1.07 29.67
6.20 +0.63 12.66
4.96 +0.35 9.30
4.67+0.70 8.60
3.91+0.41 7.48
3.94+0.97 6.36
3.61+0.75 4.75
21.39+£231 41.04
3.16 £ 0.66 6.05
74.71 £5.14 152.74
21.33£1.65 46.77
24.34+£1.86 48.79
4.53+0.61 9.66
33.70+2.11 68.00
20.48 £0.91 41.49
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BT RIS, JEIK kMK 1.6 ~ 1.9 1%, 72
FERIBE S, JRHOCTT MR AT IA Y, Bk
7R 4>5>3>2>1, Bk Eme, @k
A, KRR, BRI NRAOE, WA
B, ToHhEESR . T2 LR BN a,
ARR AR B, SR BIRE AL, T2 AL 27 5
THEMR: AR t, FHas, Wik
J9K B W i 28 AR AT PR AR IR TED B RO
WA, KBS T RPNt R

T R K IR P R K P e o T B — i P A
BB NRA KA, BHOK, 6
BARH A, HETER X IE R Ah S R,
A UK B B bR A A2 3 B R T B A RFAAE DL
K 2.

EU A5 MV T R B 1) R e S e A A L e g L
AP ITEAS S B IE, RIARUCRERIbR A
TEASRHAE 5 5 M Sk B = b B M 4 90 b A
(Lietal.2018) #H%.

B2 mMNREBEZFIE (ERRE)
Fig.2 Morphological charactersof Odorrana Kweichowensis (Wulong, Chongging)

a. UM (3) 5 b, M (2D 5 o MM () 5 d WEW () 5 e FHEM (&)« £ FHEEM () : g WEEM (D) ;

h. BRI (9 .

a. Lateral view (&); b. Ventral view (&); c. Lateral view (?); d. Ventral view (9); e. Ventral view of hand (J); f. Ventral view of hand (9); g.

Ventral view of foot (); h. Ventral view of foot (Q).
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PCR #3345 1 5Lt JR 4 ki A ND2 &[]
BN 735bp. [FHIH T, C. AL GHE
Sl 27.6% 31.8%- 30.8 %+ 9.8%, A+ T
MEEEmT G+ CMERE. ARG~
HRERBERA GTR + G + L.

BT N AR R KSREM R R AR E
WAFE] T AR (B 3D, REEKE
I (1) SLEE AR AS 5 5 M SRR S0 3 (BN 4 )
mﬁ$ RN—3, N 1.00/100 Uik
[ RASRIE) o FET Kimura S HAE AL H A

0.99/94

1.00/100

BP9 HP BT R P () S i 350 2 ol 1) 1 358 A B 5
N 6.56% ~ 24.38%, “FHIBRE SN 15.59%,
AHIEFUAE B PR P R A AR A5 5 R
B HAR AR ] (PR FE 528 0.03% (R 3)
T /INT SLE SR A (] B A B
SAERSWES T RAFINER, &
SERAET HPCRE M 2 (0 Bk bR A 5 m%
Wk, BT AR B S A RS
2.3 AR
A T N SL AR AR R BT PR T
B X L 3th 2 9k 697 m AR, %R

BB O. kweichowensis MH193605
BN R O. kweichowensis MH193606
OR997768
OR997769
1.00/100 | OR997770
OR997771
OR997772

BMREE O. kweichowensis

1.00/100

0.97/90

1.00/93

1.00/100

L Rk O. schmackeri MH193609

BILRAE O. hejiangensis 0L978343

Rt 0. huanggangensis MH193612

0.52 /53;|7—%Jl|;%ﬁ O. wuchuanensis MH481364
SARRM: 0. jingdongensis EU861585

HERIE 0. yizhangensis MH193615
1.00/92 1.00/98 e R O, lungshengensis MH193608

MH-RiE O.tormota DQ835616

1.00/100

1.00/100

Tk Rk O. liboensis MW481361

R e Amolopsloloensis NC029250

AL HRIEE Amolopsricketti NC023949

0.1

BT Pesudorana weiningensis KX269432

B3 ZET ND2ZF 735 bp f7 515 K Rk 8 & 7 W i DU i
Fig. 3 Bayesian inferencetree of Odorrana based on ND2 gene sequences (735 bp)

el bR b BT AR R DU 3073 SRR R KR SRR3R . OR997768 ~ OR997772 yAHIF 78 i o PRI R A (¥ SLIFE g 5, HoAR W Fh

FAE R 1,

HBIRO RGBT, R e E R/ .

Numbers beside nodes indicate Bayesian posterior probabilities/ultrafast bootstrap support for maximum likelihood analyses. Sequences of

OR997768 - OR997772 were from Wulong of Chongqing, and the information of other species sequences were shown in Table 1. The scale is the

branch length of Bayesian inference tree, indicating the diversity of species differentiation.
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R3 ETF ND2EEFFF] (735bp) AH K REBYIF A Kimura XS $st 1% RS
Table3 Genetic distance of Kimura-2-parameter model based on ND2 gene sequences
(735 bp) of some Odorrana species
)%k Species 1 2 3 4 5 6 7 8 9 10
1 5t 5Ll O. kweichowensis
2 MR O. kweichowensis  0.000 3
3 eS8 O. schmackeri 0.0656  0.0653
4 5T REE O. hdiangensis 0.1431 0.1429 0.1415
5 # K S O huanggangensis  0.1527  0.1524  0.1442  0.1619
6 45 )1 %I O. wuchuanensis 0.1812 0.1810 0.1810 0.1864 0.1782
7 5 R O. jingdongensis 0.1853 0.1850 0.1932 0.1946 02041 0.1361
8 it Rk O.lungshengensis  0.1880 0.1878 0.1918 02014 0.1918 0.1293 0.1497
9 [N H KL O. tormota 0.1976 0.1973 02000 0.1986 0.1959 0.1918 02054 0.204 1
10 EE Rk O.yizhangenss 02016 02014 0.1918 02027 0.1878 0.1469 0.1510 0.1374 02163
11 PR O. liboensis 02438 02435 02476 02313 02381 02163 02422 02503 02340 02503

1. FHRREER SN R 2. 5BV IRS ] Rl

1. O. kweichowensis form Wulong of Chongging; 2. O. kweichowensis form Jinsha of Guizhou.

VA KU E W TR O, TR 2R, A R B
MY B i AR R HER M o B R 2 7
AARECE A b, 5 R A AT B
HHE R, R, S22 (Amolops
chunganensis) . B fit 72 # i ( Polypedates
megacephalus ) . 4L A1 ik #% ( Oreolalax
rhodostigmatus) g e F2 i ( Leptobrachium
boringii) .
3 Wik

R JEF et E ATz, KRB
(AL, DR TR B AME AT FLdE T %5
€ (RGEEE 2012), AR, BEE T THEMY
MR fE, RAESHESES DTRG0t
VIR AT SR A E T IZ M

AiEE M GenBank F# VA RIE N R
W @ A L FLR G AR ND2 B[R 731,
MWERGKER, THREEEE, KIARM
IR R AR A M E R TG IS &
VLR, BRI, e, 551 Rk L H &
SRR P B 70 AN 14.31%. 15.27% 6.56%
18.12%H120.16%, “FIJBLERE N 6.0%, ot

LA ASE 207 MR AN PR a8 R BS A 9 0.03%,
/T B JE AR s L PR

e b, R EEREFER SRR A S
FHIRTTCRM 9 MR B MR E R
AR RIEWIAR AN R AEKAE 37.59 ~ 46.45
mm ], RN, HSL AR gk Bl (48
mm AA). ELRME (473 mm AFH). HE
B (429 mm A7) e R (44 mm £ 45,
HERE (51mm AF) ML, Z/h TR
(81 mm A A7) F5s 1| Rk (71 mm PAE) £
PR 2 A7 I Rk Jg A R E AN TS
RS, B DO T Kag i, WimstE, 55
R, XA T AR, LR B
S W PR BSOS BESGTT MR, X
AT E SRR G MR AR ToREEZ,
X T A Rk G MR REE 5D HE R
L INE RN Qe g RS i ARCEN (A DRE 67
2012, Lietal. 2018, HEPHIZE 2023),

ARG Rk JE AR A S 5 M R A
HbRA TS EAAE—ER, R IGART
AW, AR MR A Rk SR 2 (A
AT LA = AR ARl K, PR Sk R 37.59 ~
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46.45 mm, = HIBRAN 36.2 ~ 43.3 mm,
WEME SR KR 87.7 mm, KT e Sk
K 62.4 ~ 81.1 mm; HER3A, FTHA™
HIbRARE R 2 4y, R MR, T
MR AR ST MR A B (R RESE 2005,2012,
HEMGE 2022). HTARTCRERR AR &
AR, IR 7R TS R IE N A R 5 801
TEAZS, AR REFRARIITIRUE.

DN B Sy E R R, AT AROE AR R
DATTRNE S AR, $RE. =#H MR
St MR T R SRR R R BRI
AR DL SRR AR B M 2, AR IR R
B XCORAEHL A8 5 il st X — 8, URH R
] BRI Xof A 5 39 38 v I+ P BT A b S R v L sk
A HIIR VB BT (Li et al. 2018, Jiang et al. 2022)
ISR B M B 1R 23 A Fe b 9 B MM 44 45 )1
B (Jiang et al. 2022) , BLIRAEE R EFE X
RGN REE, AMUFEE THIMAELE, &
NP ARELY D TEA TR ARSI
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