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FE: 2022 4 10 AEWITEFR CE R RECRESR 5 AbkiEE (Rana) MEMEME, SRS ST RER
BT KR (R longicrus), SEWTLAE AP AHe SR . FeRER 5 R AREEA &
K 404 ~ 552 mm, SkKAKTFRIE, B HEAERBAAM “<)\” FRER: BUEHE, 5
JEs AR s DU THT L AR R, i TR U A BN R ST iy, TR SRR S MR AR A R A —
Blo HET LKA 16S IRNA FEF BT RGUR B /W R W, 2k 5 B 1 v [ 65 9 1) K JROpR e 177 47
BRR R, HIBAEIEE/NT 0.005%. ULATIC K BAREEU A FRE G TR, famd, Tr%s
Hh, S BRI AE T A PR IGEL 0 A I B RS, IR BN 12 S R A T L

R4 KR W BOTE; BridsR
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L ong-L egged Brown Frog Rana longicrus Found in Qingyuan,
Zhgiang

. . . @ ® ® . @
ZHAO Yu-Rui”® ZHU Bin-Qing” GAO Shuo® WANG Le® WU Yan-Qing”
@ Nanjing Normal University, Nanjing 210023; @ Nanjing Institute of Environmental Sciences,

Ministry of Ecology and Environment of the People’s Republic of China, Nanjing 210042, China

Abstract: During the investigation on amphibians in October 2022, 5 female specimens of Rana (Anura:
Ranidae) were collected from Xianliang Town, Qingyuan County, Zhejiang Province, China. We compared
their features by morphology and phylogeny and identified them as R. longicrus. This represents the first
record of this species in Zhejiang Province. 5 female samples collected from Qingyuan County were measured
with electronic vernier calipers. The measurements were: snout-vent length, head length, head width, snout
length, internasal space, interorbital space, diameter of eye, length of lower arm and hand, tibia length, foot
length, and hindlimb length. We compared these morphological characteristics with the specimens from Fujian,
Jiangxi, Guangdong, and Taiwan, China. In this study, phenol/chloroform extraction was used to extract
genomic DNA from the hindlimb muscle tissue of Brown Frogs collected in Qingyuan County, Zhejiang

Province. 16S rRNA gene was amplified, and the primers were 5'-CGC CTG TTT ACC AAA AAC AT-3' and

EEME ERARBFESTH (No. 32001111, FRICEAMZ RIS AT RETH £ 8 RGN A TR AR R 7 59040
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5'-CCG GTC TGA ACT CAG ATC ACG T-3". Based on 16S rRNA gene fragments, we used Mrbayes-3.1.2 to
construct Bayesian tree for phylogenetic analysis and used p-distance in MEGA 7 to calculate the genetic
distance between species of Rana. All the new sequences in this research have been uploaded to the GenBank
database. The 16S rRNA sequences of 16 species of Rana distributed in East China and Glandirana
tientaiensis were obtained from GenBank (Table 2). The morphological characteristics are consistent between
the specimens collected in this study and the topotype of R. longicrus. Our specimens have a medium
snout-vent length (40.4 to 55.2 mm); head length is larger than the head width; some sparse granules can form
a V-shaped figure on the shoulder; dorsolateral fold obvious and connect with the crotch; arms and legs with
dark brown bands; tibiotarsal articulation beyond snout. In addition, the Bayesian analyses based on 16S
rRNA strongly support the specimens we collected form a monophyletic clade with the topotype specimens
(Fig 2), and the genetic distance is less than 0.005% between our specimens and topotype (Table 3). The

specimens collected in Qingyuan County are determined to be R. longicrus, which is the first record of this

species in Zhejiang Province. In this study, we further updated the distribution range of R. longicrus.

Key words. Rana longicrus, Zhejiang Province; Qingyuan County; New record
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JE A RS . SN DUZES B, IRPRIEIE,
WAEEENEMIE, S, ILiHs X
— I B gy N QT L A ) 2 R T AR A A T X
CGHEBRTEE 202D, HENZMAEX A, AT
B ARA X T KM (Rana longicrus) HITRIE,
A WAH i (R zhenhaiensis) FIZEFE K
I (R hanluica) PIFRHRIE J& M4 A 0 5%
(FEMBHEE 2020).

2022 4£ 10 H 11 HE 19 HEWLE KT
B RBCRET] 5 I, 2%
B R, S8 T 0 HiERL (Ranidae)
RUEJE . 1ZAh R HUTE R [ BV AT
(Stejneger 1898). 2011 & 10 H, HHRFESE
(2012) 7] 7R i B R H AR X R FIK
JE AR, B A 1A AE Hh [ R R A7 7 3 A s
2018 6 H, RIEIREE (2019) TEILPHH KFE
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W03 (EMBHE 20200, AIRIEHTTRIT R
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ARSOHTILAC IR bR 7359 A 255
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IS Heo A XIARA HEAT DR, iz s
DARESF RS . AR TES
BB P B AR A AT TR (0 B R A B ORI 2R
MEFNE S EN R EE LR S, WAK S A
2022AMZJQY001 ~ 2022AMZJQY 005

1 FEARHE

PRA TS TR PR 3R 1 &2 B 45 28 2 R 2t
(20100 WM&, EAEIENZE 1.
11 EiRSHE

B e, 1 AA MO A B & 15k
ki, BEMPERA S . I OREAR%E, AT
W (B 1), HIRJEAE S, MR R R
Wo AETEE AT ERL AE A L IR
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x1 WHLKTTERREKBMEREE (B mm)
Tablel Measurementsof Rana longicrus specimensfrom Xianliang Town, Qingyuan County,

Zhegjiang Province, China (Unit: mm)

A5 Specimen number

LA T
Momholfj;j‘fﬁjj;es (mm)  2022AMZJQY001 ~ 2022AMZJQY002 ~ 2022AMZJQY003 ~ 2022AMZIQY004  2022AMZIQY005
=)} =)} =)} =)} =)}
kA& Snout-vent length 55.16 52.36 42.98 40.38 54.39
3k Head length 21.34 17.99 14.97 14.73 19.06
3k & Head width 14.39 13.55 10.27 10.72 13.91
W) Snout length 7.65 7.09 5.46 5.87 7.23
£8P Internasal space 3.87 3.46 2.91 2.49 3.32
FR 8] ¥ Interorbital space 4.42 4.12 3.69 3.15 4.03
fR4% Diameter of eye 6.78 6.40 5.20 4.01 5.69
S g .
Eii?hsztwer arm and hand 22.71 21.58 17.67 19.42 2533
JEK: Tibia length 34.56 31.55 23.51 24.15 32.01
J2 4 Foot length 32.98 31.08 2439 24.55 32.10
J5i K Hindlimb length 109.44 101.33 79.37 76.76 101.73

Bl WK RERAMKERE (BRAS: 2022AMZIQY004, KiIRFEHRR)
Fig. 1 Ranalongicrus (2022AMZJQY 004) found in Xianliang Town, Qingyuan County,
Zhgjiang Province (Photo by ZHU Bin-Qing)
a. s b. T ¢ fEIH; d IET; e FEBAEIM; £ L EBAEIH .

a. Flank view; b. Dorsal view; c. Ventral view; d. Frontal view; e. Ventral view of hand; f. Ventral view of foot.

12 BH¥EE LRE (B 1d), RARKTIREEE, HRIAFEK
KA 5 RS g, ik 4038 ~  TRMAlRE: AEHNIE, 2MRE, ZTHE

55.16 mm, kKK K%E; WK HYmiR, LA GEL NG TT; %,

RETTIE: WHEAYLE, WAL E MR 1 £z /175230 | AN BN \ NI | | PR =171 7
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A AN (B 1e); $5F TR E,
B ERIA, WERK, EMMEE; sE
R, JFEMEE.

BRI F: 1. 1. . V. IV b
Wk, REMITEE, REAIEEAR S, BELERZIRIR
(@Hhﬂ@ﬁ%yquﬁéﬁﬁﬁp[%
ot -2 ma-s3t wal -l vy

3 3 2 32

BESGTH IR AL, BRETE: BEOE 3N, NEER
K, BRAMEETE; SRR,

Ve, mirE &FIK 17.67 ~ 2533 mm;
fEKmg KT R K JERIK 76.76 ~ 109.44 mm,
T AER Ut A 8 K4 8 3 W i o

2 RAKREW

AHEFER 2K By / A PV E SR AR R T
WL R o B 1 bR e R UL DA 2H 23 3 TR 4
DNA. fFH%EFME5% 5'-CGC CTG TTT ACC
AAA AAC AT-3'All 5-CCG GTC TGA ACT

CAG ATC ACG T-3'4 $ H: 16S rRNA A 751

(Simon et al. 1994),PCR Jx M Z%l1 F:98 C
T# 2 min; 98 ‘CAEME 10s, 56 CiBK 10,
72 CHEM 20 s, HEAT 30 MEH: )5 72 CHE
i 5 min. PCR =% FH 1%E5 Ji W 5 15 FL ik S
ol i, Ay, K5 PCR “HIL
TRV IR A PR A =T .

M F s, HEE S5 ZA M BKEN
503 bp ] 16S rRNA J:[H 751, FEfH FEE
GenBank #¥EE (£ 2). B M GenBank 3KHL
ik JE 16 FAI R & M K (Glandirana
tientaiensis, KF185063) (= HibEA ) 16S
rRNA %1 (£ 2), ] Mrmodeltest 115 %
% GTR + G MM HR SRR, DIREH
B ik MR DR . ARBIFFUR AR 5 R
MIEREAR P Y 5 KRR — 3, CFRRIA
0.99 (K 2). H p-distance it%5 5 RREAFEA
55 H A © A A AR & Y Bl e 41 22 (8] 1Y) J5 A R
B, 5 PRI RE AR 5 4K R AR FR a4 E 2 45 /)N
F 0.005% (£ 3).

K2 FBAFTHKSTHBAFIER

Table2 Molecular samples and sequencesin this study

WyFd Species

F=H Locality

FE K7 %15 GenBank No.

AW FUFEA This study
K i piek Rara longicrus

{HBRM I R. culaiensis
ki R zhenhaiensis
FEFEMEE R hanluica

KAl #REE R dabieshanensis
JUlg AR R, jiulingensis

HA It ARIEE R. chaochiaoensis
HAM i R. japonica

B 420 R zhengi

EFMIEE R wuyiensis

4 SR bR R, kukunoris

1 [E Mg R. chensinensis
AAbAREE R dybowskii

4% K R sauteri

B [E M R coreana

BT R weiningensis

K& ML Glandirana tientaiensis

o [E WK JG Qingyuan, Zhejiang, China
FRE YL P = 1 Mt. Sanbai, Jiangxi, China
R E AR 2 #i10 Mt. Yashu, Fujian, China
FR[E 475 4L Taipei, Taiwan, China

H AT Chiba, Japan

% WiEiEIA 5% X Primorye, Russia

i [E South Korea

OP942218 - OP942222
MT408986

MT408987
AB058881
[ 1L 4R 4H 4k 1L Mt. Culai, Shandong, China MT409006
HF [E] YT 44 Zhenhai, Zhejiang, China KX269218
FRIE P JL 1L Mt. Maoer, Guangxi, China KX269191
Hh 5] 22 1l Huoshan, Anhui, China MF172963
rF YL P4 & 1L Mt. Guanshan, Jiangxi, China MT408985
R [E DY )I| /4 5E Zhaojue, Sichuan, China KX269192
KX269220
R [E PY )1 4t HE Hongya, Sichuan, China KX269206
v [ 45 £ ¥ °F Nanping, Fujian, China MZ337980
o [E 5 #F3LF1 Gonghe, Qinghai, China KX269185
Hh (5] B 6 7 £ Huxian, Shaanxi, China KX269186
KX269188
" [E & 5 =i i Kaohsiung, Taiwan, China KX269204
KX269202
R [E DY )1 jg T* Weining, Sichuan, China KX269217
KF185063

o EWHT K H 1l Mt. Tianmu, Zhejiang, China
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K JEcAkie: Rara longicrus AB058881
2022AMZIQY001 OP942218

K ik R. longicrus MT408986
2022AMZJQY005 OP942222
KBk R. longicrus MT408987
2022AMZJQY002 OP9422019
2022AMZJQY003 OP942220
2022AMZJQY004 OP942221
HHYG AR R. zhenhaiensis KX269218
THBRAKEE: R. culaiensis MT409006
O Semthit R hanluica KX269191
KILAKE: R. dabieshanensis MF172963

0.82

0.88

1.00

1.00

0.50 - JUI& LLIAKHEE R. jiulingensis MT408985

W3 WAKEE R. chaochiaoensis KX269192

0.65

0.37

0.98

0.99

1.0()?
R

1.00

—— HZHiE R. japonica KX269220

B 4>k R. zhengi KX269206

FAKUE R. wuyiensis MZ337980

T UK R. kukunoris KX269185

I E AR R. chensinensis KX269186
ZRAbARE R. dybowskii KX269188
HRIE G R. sauteri KX269204

B E Ak R. coreana KX269202

x
0.02

BT R. weiningensis KX269217
&M i Glandirana tienaiensis KF185063

Bl 2 ZT 16SrRNA 503 bp 5 HIEE IRk &8 &5 4 Fh LS
Fig. 2 Bayesian inferencetree of genus Rara based on mitochondrial 16SrRNA 503 bp gene sequences

73 3 b BB AR DU S R MR AR s AR R B R/ i AT A REA DR A S 45 1

Numbers above the nodes show posterior probabilities. The scale plate represents substitutions/site. The specimens in this study are given as

specimen number.

3 AEIE

FEAYRXRETHILARK TE R RE
(119°13'10" ~ 119°15'39" E, 27°38'56" ~
27°37'39" N, ik 583 ~ 1 074 m), HiEHIF
B MR KRG AR B IX . RUCKER 4 ALK
JEMR I R I BB AT g s B A, 551 Ak
T KB
HRZEEZ i TR KUK 3= Ak
BRI E A B (I T o M IEE I,
BT P AR K ) R 3 B AR A K I B 3 R A
PR b, B A B R R A N
BB ARUE KIS 2 RIS P A 3
Whis A F G (Fejervarya multistriata) . Hi4L
#i e ( Microhyla fissipes) Al %2 B ] %8
(Pelophylax nigromoculatus) .

4 TR

AT AFEARPIESEIE S R EE)
(BREEE 2009) FERHOHK I AREER L, AT
LK 5 3k K2 (35.9%) KT JE# (30.3%),
SLTE 5 SR K 2 b (25.6%) /N T a3 (28.2%);
S LR FK KA (43.6%). BK 5k
K2 (593%). FEREEKE KKK
(190.8%) HIME/INFJa 3 o 5 Ho A= Hh 1) i
PRIEEAR b, SR TIPS 70 B 10 K JBE AR e 1) 3k
K52 iR ki khKZ ., i
B F K G kK 2 g N T Al 7
(R . WES FMERTTRERE T RET
PGB B RE KRR AR A R, 25
R R R b B[R] (1) 22 5, I F5 5 2 bR A B Ok

Wik,
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K T AR e AN A 5% A A AR R B
(Stejneger 1898). J7 &R (HHRHESE 2012),
TLPEFIAR R (CRIEREE 2019) S5Hh, 4H7HTH
TSI SO OT B R R8T, X RRKIR
MEEA S Va5 AR ] REA 4
X EE.

PR TG -EL 72 T 18 i Ly XA s T e v (1)
Xz —, ImFREEE LY Z R E TR
N BRI SH AR 7 A D SR A
W VU R AN BT A Ok B, B G0 T K AR
(Boulenophrys lishuiensis) ( FE3 L& 2017).
FEZK B (Zhangixalus lishuiensis) (XI5 AL %
2017, JEFEblE (HEAE 20170, B A s
(B. baishanzuensis) (Wu et al. 2020). F&¥# =
1% ( Paramesotriton aurantius) (X H #% 2019)
S, DRI Zh X ) A 22 R KT I A ™
fiAl, EVCRRr@E AR Wi
FESE SR A TR 5, i — DRI
A X A 2 FEEAR R
U ARSIEH R R B T R A
WEFC R IR, PR R s, ikl
BHR 2% 2 58 B AR & TAE, fEib—
!

Z % X W
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