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New record of Pelophylax plancyi in Shaanxi Province and its

phylogenetic analyses
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Abstract: In July 2023 and June to August 2024, 16 amphibian specimens (11 males and 5 females) were collected
from Changle Park (36°15'43"N, 108°59'59"E, altitude: 431 m), Qujiangchi Heritage Park (34°11'59”N, 108°59'6"E,
altitude: 442 m) , and Fengwei ecological landscape area (34°21'14”N, 108°47'46"E, altitude: 383 m) in Xi’ an,
Shaanxi. 12 morphological parameters of the collected specimens were measured, and their habitats were described. By
morphological comparison, they were identified as Pelophylax plancyi from the genus Pelophylax in the family Ranidae
of the order Anura. Bayesian and maximum likelihood phylogenetic trees based on mitochondrial 12S rRNA, 16S rRNA,
and Cyt-b gene sequences showed that the specimens collected in Xi”an clustered well with P. plancyi in Shanghai, with
high node support rate (Bayesian posterior probability: 1.0; maximum likelihood bootstrap support value: 100%). The
genetic distance between the two (0.4% ) was smaller than the genetic distances between the specimen and other species
in the same genus, supporting the morphometric identification results, and making it a new record of amphibian in

Shaanxi Province. The geographical distribution of this species extends north-westwards, which is important for the
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study of amphibian dispersal mechanisms, climate change response, impacts of human activities and regional biodiversity

conservation.

Key words: Pelophylax plancyi; Shaanxi Province; Anura; new record

0 3

4 2k MR8 i (Pelophylax plancyi) (1ataste,
1880) 3 J& F Wili 49 ( Amphibia) J& B H (Anura) i B
(Ranidae) ] #5 15 J& (Pelophylax) 4 28 M) #5 i Ff 20
(Pelophylax plancyi species complex) , F 2 #fi B F
T3 50~200 m f) it 35 I b A 55 v o i ) Bl
H A F VL PG JLIT, H RGeS 0% W R AE i 6 R AR v
FEIAT o3 AT AR AL AR AEZR R X TPy
B O S S TR SR E R S VA i U o T Ns
DAV A 1 44 1 Dt s DX 2 32 40 o ) 305 0 A X, ol
5 B Fhc i, PG b b X A R AEGGE B A X
P 2 ) 2 A2 ) 22 P I i 2 B A, LR PR R
7 A P R ol R A A S R A 1) 4
7 ) RT R T g R A A B T A A S
B A 1A A0SR 11 T LG AR R A RN 5E 5 M X AV g
PG USRI X I R IX B A ) 2 R P R A B R4

ARG F 2023—2024 4F P A 25 B 2= %) BV
A4 VG L T TR B ) 9 IR T R A IS R A, 0 R) AR P 2
7K AR 2 L T 3 Bk 2 Be R TR TR AR S U X R
B3 16 S MBI bR A4S, il B B LM T REK
B 50T 5 0 Ly 4 2 A e 5k B Y A A 2 P b
DX B R E Sk o BEFE S R 58 T A 4 MR ik 1Y
Sy A AE B A WIS ) T BOL S 3k T O B A 5
PEAL T AL TR, N A W) 2R R T
e -

1 HRFZE
1.1 HARE

20234FE 7 H 120244 6 H—8 A , P %1 K IR
A FE (36°15'43"N,108°59'59"E, 431 m) . iy V1. 3 38t Hik
5B (34°11'59”N,108°59'6"E, 442 m) M HETE A S &
WX (34°21'14"N, 108°47'46"E, 383 m) K4 #] 16 5
(5 2 M R 11 R I P ) JC B2 W A ) 40 B A4 A A (A
R, SWANAHARAET 95% SBErp,—20°C
UKFADRAT
1.2 BAMNETS %R

A ] T A 2 e 2R % LA ) A e [
WG 2h 4 B oy A R 0 B S8 ) T AT AR AR I R S 4
5 R b R R (iR 0~150 mm, K B
+0.03 mm) Ml & 16 5 45 4 19 12 W B & 48 b

il

(W3%2),
1.3 BARARERR FHEENE

ffi i TIANGEN Animal Genomic DNA Kit( X
HRA AL B A B AL JE 50 ) 4 16 4 LA 4L 8RR A
EAT A DNA $#2 80, DL 12S rRNA | 16S rRNA &
Cyt-b 3 Fp 2% KL 4k DNA E Hy i 1% b5 i #4 2 B &
A

2S5 S0k, T E E R AW ARG B R
> (National Center for Biotechnology Information,
NCBI) £ J v By 2ok ik 52 & FL R 41, fifi F Primer
v5. 0 AT G514, Sl 3 X1 51 -

1) 12S rRNA FE P § 1 514 : 12S-1(5'-CGC
TGA AAA CGC TAA GAT GAA-3') fl 12S-2
(5'-TCCCTT GCG GTACTG TAT CTG-3")";

2)16S rRNA K 4§ 3 5] 9 : 16S-1(5"-CGC
CTG TTT ACC AAA AAC AT-3') il 16S-2
(5'-CCGGTCTGAACTCAGATCACGT-3")";

3) Cyt-b K N 97 38 51 ¥ : Cyt-b-F (5'-TGA
TGA AAC TTC GGC TCC CT-3") Ml Cyt-b-R
(5'"-AGG GAT CTT CGA CTG GTT GG-3") (&
WFoE B .

HH SR8 1 iE 128 TRNA H116S rRNA H &
4 8% X SR (polymerase chain reaction, PCR) 1K £
544, Cyt-6JF 51§ PCR VAR R K 25 pL, f145
1 pL AL DNA, 10X Ex Taq buffer 2.5 pl.,dNTPs
0.5 pL, Taq #§ 0.5 pL, I FiE 51 % 4 0.5 pl.,
19.5 pL. ddH,O. PCR JZ ¥ £54F : 95 ‘CHiAE 4 5 min,
95 ‘CA % 30 5,56 ‘CiE k 30 s, 72 CHE 1 40 5,354
6 BR K B, 72 CAARFE N 8 min, HLY 5 7 Wy ik 47
1. 5% B i W U6 e ri T R0, DA 00 R A 8 R A5
Wi, PCR =4 o 3 B4 W 4 R A B | 47
M, e i e 5 F A% 3] GenBank (L€ 1) .

1.4 BR%EFH»H

J Segman [l v7. 1. 0(Dnastar, Madison, USA)
A W T A5 0 1, xF DNA I FE 45 5 54T A TR
1E, 2 B K u M F B 22 69 7 41 ; {8 Bioedit
v7.0. 9" 4 £ 128 rRNA+16S rRNA+ Cyt-b Bt &
FL S ff ] SeaView v4. 79V BB A 5L R AT R A0 1L
Xt i B A i Ok 1 3 4 F gap b 5% o fili FH Parti-
tionFinder v. 2. 1. 1"/ B¢ A 3 R P 81 80 47 % 18 F 43
X, I 3 F 0L e B 5 8 7 W] (Bayesian information



356 -+ WD A5 PRVE A G 2 MR BT R M R R H

F1 AMREAAIYHE GenBank 5315

Table 1 Samples used in this study and GenBank accession numbers for sequences

B ‘ B GenBank £ %15
R RN R KA H
12S rRNA 16S rRNA Cyt-b
JCLO1 o PQ488507 PQ482343 —
B TG G 2 (4 SR ) ) , ,
JCLO2 PQ488508 PQ482344 PQ510312
JQIO1 PQ488509 PQ482345 PQ510313
JQI02 PQ488510 PQ482346 PQ510314
JQI03 ‘@?ﬁ;ﬁ % i PQ488511 PQ482347 PQ510315
Qi RART8 81| /N D)
JQJo4 PQ488512 PQ482348 PQ510316
JQJO5 PQ488513 PQ482349 PQ510317
JFWO1 PQ488514 PQ482350 PQ510318
JFWO02 PQ488515 PQ482351 PQ510319
JFWO03 PQ488516 PQ482352 —
JFW04 PQ488517 PQ482353 PQ510320
JEWO05 Bk PQ488518 PQ482354 PQ510321
(EEESERKX)
JEWO06 PQ488519 PQ482355 PQ510322
JEWO07 PQ488520 PQ482356 —
JFWO08 PQ488521 PQ482357 PQ510323
JFW09 PQ488522 PQ482358 PQ510324
S LN RE i (Pelophylax plancyi) HE EU386885 EU386960 OR740296
SN 8 ik (P. nigromaculatus) H A AB043889 AB043889 AB043889
S8 i (P. mongolius) i [E i PP068037 OR759498 PP464242
WA RE 8 (P. hubeiensis) CSNESRANN — — JQ995009
A5 ARG A (P, fukienensis) W E AT AB023393 — AB029941
P. porosus H AR 2 50 — 1.C648633 AB980787
P. cerigensis I 0Q694802 0Q694802 0Q694802
P. saharicus 2 e i — DQ474231 DQ474179
P. perezi =il AY043035 AY043069 AY043052
P. cretensis i KM677928 KM677928 KM677928
P. kurtmuelleri T s NC _ 026895 NC _026895 NC _ 026895
P. shqipericus Ly A0 NC 026896 NC 026896 NC _026896
P. bergeri Nl — IN689222 IN689223
P. epeiroticus T s NC 026894 NC 026894 NC 026894
P. bedriagae 21 H, NC 029200 NC 029200 NC 029200
P. ridibundus e 22T IR R R 4R IN627425 IN627425 IN627425
P. lessonae 1 MN122930 MN122930 MN122930
ARAL Mt (Rana dybowskii) HpE 2 YT NC_023528 NC 023528 NC 023528

T A T E T A R R R bR S0 5 — FRRFRIN12S rRNA (168 rRNA 1 Cyt-6 JE R {5 B
Note: Species not distributed in China are not labeled with Chinese names; — means 12S rRNA ,16S rRNA and Cyt-6 gene infor-

mation is not obtained.
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Table 2 Measurements of morphological parameters of specimens of Pelophylax plancyi from Shaanxi Province

s B8 HEPE(R) (n=15) HEECS ) (n=11)
' FEME AR EZE /mm SRS R KE/ YN PE S RMEZE /mm RSB LR ILE %
BNENS 76.2745.47 56.1444.95

SN 28.81+1.61 37.77 21.68-+1.34 38.62
L9 26.44+2.16 34.67 20.54+2.11 36.59
AR [i] R 3.5440.29 4.64 2.6140.36 4.64
S [E] R 4.1840.10 5.48 3.11+0.38 5.54
R4 7.7340.57 10.14 6.36+0.50 11.32
B3y 7.0440.68 9.23 6.5040.74 11.58
IRERS 14.9340.81 19.57 11.2941.13 20.11
SRS 32.144+1.05 42.14 25.98-+1.46 46.28
Ja Bk 118.31+3.16 155.12 92.10+4.76 164.05
Jig K 32.98-0.90 43.25 25.41+1.22 45.27
JiES 58.1042.27 76.18 46.15+2.21 82.21
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Figure 1 Pelophylax plancyi and their habitats in Xi’an, Shaanxi Province
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Figure 2 Bayesian tree and maximum likelihood tree for Pelophylax species based on 12S rRNA, 16S rRNA and

Cyt-b concatenated gene sequences
TE AR BT 3R VUM 5 S0 W32/ B R SR B T S, — URTEHI R E AL .

Note: Numbers on branches indicate Bayesian posterior probabilities/maximum likelihood bootstrap support values; —

means no relevant information.
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Table 3 Genetic distance analysis of Pelophylax species inferred from 12S rRNA+16S rRNA+Cyt-b
concatenated gene sequences
%E 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1
2 0.004
3 0.060 0.059
4 0.017 0.017 0.066
5 0.110 0.123 0.096 0.109
6 0.041 0.035 0.118 0.036 0.167
7 0.077 0.075 0.077 0.071 0.143 0.116
8§ 0.123 0.124 0.128 0.131 0.174 0.217 0.152
9 0.143 0.151 0.148 0.148 0.216 0.218 0.133 0.135
10 0.132 0.135 0.138 0.137 0.244 0.251 0.185 0.092 0.152
11 0.128 0.126 0.136 0.135 0.182 0.221 0.163 0.066 0.135 0.097
12 0.122 0.122 0.132 0.128 0.173 0.224 0.155 0.038 0.131 0.088 0.064
13 0.130 0.125 0.138 0.139 0.179 0.232 0.163 0.092 0.148 0.107 0.105 0.090
14 0.138 0.144 0.141 0.137 0.225 0.236 0.124 0.077 0.152 0.173 0.091 0.092 0.060
15 0.126 0.125 0.131 0.134 0.181 0.219 0.152 0.072 0.129 0.086 0.074 0.066 0.101 0.094
16 0.126 0.124 0.145 0.131 0.193 0.227 0.162 0.041 0.131 0.098 0.064 0.041 0.101 0.099 0.065
17 0.125 0.124 0.132 0.130 0.163 0.216 0.155 0.089 0.151 0.116 0.098 0.095 0.055 0.031 0.098 0.096
18 0.125 0.124 0.131 0.131 0.163 0.214 0.155 0.089 0.151 0.116 0.099 0.096 0.056 0.029 0.100 0.095 0.002

T+ 1 RN BV VY 22 1 4 ZEMIRE i (Pelophylax plancyi) ;2 378 b0 4 LAMRE (P, plancyi); 3 R R SR IE (P, mongolius) ;4
R BTN K s (P. nigromaculatus) ;5 3% 75 48 B K5 o (P, fukienensis) ;6 378 WAL D4 bk (P. hubeiensis) ;7 R P. porosus; 8
FRn P. cerigensis; 9 3N P. saharicus; 10 278 P. perezi; 11 3278 P. cretensis; 12378 P. kurtmuelleri; 13378 P. shqipericus ; 14 7R
P. bergeri; 153R R P. epeiroticus ;16 7R P. bedriagae; 17 R P. ridibundus; 18 78 P. lessonae.

Note: 1 denotes Pelophylax plancyi in Xi’ an Shaanxi; 2 denotes P. plancyi in Shanghai; 3 denotes P. mongolius;4 denotes P. nigro-

maculatus; 5 denotes P. fukienensis; 6 denotes P. hubeiensis; 7 denotes P. porosus; 8 denotes P. cerigensis; 9 denotes P. saharicus;

10 denotes P. perezi; 11 denotes P. cretensis; 12 denotes P. kurtmuelleri; 13 denotes P. shqipericus; 14 denotes P. bergeri; 15 de-

notes P. epeiroticus; 16 denotes P. bedriagae; 17 denotes P. ridibundus; 18 denotes P. lessonae.
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