FY2EZ & Chinese Journal of Zoology 2024, 59(2): 225 ~ 232

WL Z AL Ak GER-3E1)
SRR e JR W Tk U5 R 1) AT AR

GRRFAE MRS S8 230601

W, 2ZHt: (Zhangixalus zhoukaiyae) SHER/KHHEE (Z. lishuiensis) [ & 2 LA — BLAEAE 73 254+
R — R IX AN ) 5 IS0 8, AN AR LA F 2B R A (WL -2 TR T
KIAMEF AN, REBIFKWEEARA 5 5, IHZ 5 SRS BN i K T AR SR 0= Hubs A gk
ITRARWERMARAGRE M. EREW, L 5 SHRALEZERA, 5B K&k i B 2 hx
KHATHEG, KRR EHEEER. 2T 165 RNA HFERERE MRS, KHFFREA S %2
AR RN AR S A AR AR 7 S SRR — B RS A RREA S 2 B ek U A AL B B 1.3%, STR/K
PR bR A AL I 25 0.8% 0 FETABI T /ST 45 52, 30— 20 S 1 0N /K B ek A0 2 SO e 1 70 28 5440,
/KU AT e 2O I I R R, BT ROAS [F R B RR R, 408 1 2 8] v ARk B 7] 22 57 K5
KB WITLA: B 2R EE: T

REIDHKS: Q959  CHERARIRFE: A XELS: 0250-3263 (2024) 02-225-08

Discussion on the Attribution of Species of the Genus Zhangixalus
at the Junction of Zhgjiang and Anhui, China

HONG Fei YU Lei HAN Jie FANG Jie"

School of Life Sciences, Anhui University, Hefei 230601, China

Abstract: [Objectives] The long-standing issue of classification controversy between Zhangixalus
zhoukaiyae and Z. lishuiensis has existed since their first publication. To further explore and resolve this
controversy, an extensive field monitoring study was conducted at the border of Zhejiang and Anhui Provinces,
specifically (Huangshan, Anhui and Chun’an, Zhejiang). Five specimens of the Zhangixalus genus were
collected. Morphological comparisons and phylogenetic analysis were performed on these five specimens
alongside specimens of Z. zhoukaiyae and Z. lishuiensis obtained from their respective type localities.
[Methods] Morphological characteristics of the five specimens including 12 morphological data indicators

were measured by a vernier caliper, and analyzed together with the holotype of Z. zhoukaiyae and Z.
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lishuiensis (Table 2). The 16S rRNA gene fragments were amplified for these five specimens, combined with
NCBI GenBank data (Table 1), a Bayesian tree was constructed using Mrbayes 3.1.2 and p-distance model in
MEGA 6 was used to calculate the genetic distance between individuals of Zhangixalus. [Results] Our results
show no significant morphological differences between the five specimens and the type specimens of Z.
zhoukaiyae and Z. lishuiensis. Based on the phylogenetic analysis of the 16S rRNA gene, the five samples
clustered into a monophyletic group with the sequences of the type specimen of Z. zhoukaiyae and Z.
lishuiensis (Fig. 2). The genetic distance between our five samples and the type specimen of Z. zhoukaiyae is
1.3%, and that of the type specimen of Z. lishuiensisis 0.8%. The genetic distance between the type specimens
of Z. zhoukaiyae and Z. lishuiensis is 1.6% (Appendix 1). [Conclusion] Our analysis inferred that Z.
lishuiensis is a synonym of Z. zhoukaiyae, our results resolved the existing classification controversy between

them. We therefore recommend that Z. lishuiensis and Z. zhoukaiyae should be treated as different

geographical populations, as they have not reached the level of interspecific divergence.
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1989) . f#iFH 514 5'-CGC CTG TTT AYC AAA
AAC AT-3'Ff1 5'-CCG GTY TGA ACT CAG
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MZKEE SR R — R RS, SCRRRN 078 (] 2).

2.3 BMEEE

BT p-distance BERUEE, ARBFICRER

K1 AFAMLEFARFERRER FRA% 5 16SrRNA EF 7515
Tablel Sample collection localities, specimen humbers, and 16SrRNA GenBank numbersused in this study

5 TR AR e A P AR A8 A PR S 0.8% 0 2 1RT
PP AR 27 bR AR 5 T KB e AR 2 b bR A 3t
BN 1.6% (B3 1)

GenBank &35

Y)Fh Species KA A Locality Vojj;frgfuiber GenBank accession iﬁrﬁfﬁ
numbers
A FE This study P [E AL % Chun’an, Zhejiang, China AHUO1 0Q346148
AHU02 0Q253566
rh [ 2283 111 Huangshan, Anhui, China AHUHO001 OR393807
AHUH002 OR393808
AHUH003 OR393809
2 O e Hh ] 22 1842 2§ Jinzhai, Anhui, China AHU-RhaDb- KU601494 - Pan et al. 2017
Zhangixal us zhoukaiyae 150418-02 - KU601498
AHU-RhaDb-
150418-06
TH /KA Z. lishuiensis FHEATVLIN/K Lishui, Zhejiang, China YPX52658 KY653717 XIEREE 2017
YPX47791 KY653718
YPX47794 KY653719
YPX47792 KY653720
Z. achantharrhena ENFE JE V5 . Indonesia ENS14757 KX398867 —
5 Z. dulitensis IR PG E Malaysia RAO081201 JX219434 Lietal. 2012a
B R Z, nigropunctatus ' [E B % Longling, Yunnan, China RAO3496 1X219424
Uk JE B Z. omeimontis w1 [E 2z #5733 Zhaotong, Yunnan, China ZT0806010 JX219419
Z. prominanus E[JE JE P4 . Indonesia ENS16994 KX398925 —
F 1A Z, wui HrEIHIAE )1 Lichuan, Hubei, China CIB097685 TN688881 Lietal. 2012b
MZMUE Z. hongchibaensis  H [E] H JK AR % Wuxi, Chongging, China CIB097696 IN688882
H ECH I Z. hui w1 [E PO )1 5 Zhaojue, Sichuan, China Li01 IN688878
e Z. hungfuensis HE P )11 )1 Wenchuan, Sichuan, China SCUM 060425L EU215538 Li et al. 2008
AP Z. minimus H[E ) 75K B2 1L Dayaoshan, Guangxi, China KIZ 061214YP EU215539
WH R Z. puerensis o} [E 2 # ¥ 7H Puer, Yunnan, China SCUMO060649L EU215542
B Z. moltrecht [ & T5TE LM Lianhuachi, Taiwan, China SCUMO061106L EU215543
Z R Z. chenfui eF = O )11 & 111 Emeishan, Sichuan, China SCUMO060404L EU215534
KRR Z. feae 1 [E Z B4 1 Hekou, Yunnan, China SCUMO050642WXJ EU215544
K 2. dennysi FE ) %355 Shaoguan, Guangdong, China SCUMO060401L EU215545
2 e Z. burmanus — SCUMO060614L EU215537
WA THI R I Z. pingbianensis — SCUMO061104L EU215536
Z IR — 1705014 MW149528 Yuan et al. 2022
Rhacophorus laoshan
Z. arboreus H 4 Japan TTU-R-11748 AF458142 Wilkinson et al. 2002

—7 TR R RN BOCHROR A

“— indicates that the collection locality is unknown or the reference has not been published.
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Table2 Morphological measurements of adult Zhangixalusin this study
AR5 Voucher number
5 J¥ Measurements (mm)
AHUOI & AHU02 & AHUHO001 & AHUH002 & AHUHO003 &
Sk K Snout-vent length 34.80 33.68 33.24 35.78 34.80
3k Head length 10.64 10.13 10.25 10.57 10.88
3L % Head width 13.53 13.31 13.34 13.68 13.82
HI K T Length of lower arm and hand 23.15 20.66 21.53 22.88 22.02
WK Snout length 5.22 5.08 5.08 5.12 5.07
4% Tympanic diameter 2.67 2.66 2.70 2.72 2.68
ELIA1JF Internarial distance 3.95 3.72 3.86 3.92 3.90
AR /A BE Eye diameter 4.47 424 433 4.37 4.29
AR % Width of upper eyelid 2.11 1.91 2.08 2.15 231
A 9% Diameter of lower arm 2.87 2.35 2.55 2.67 2.49
/2K Foot length 12.26 11.68 12.34 12.85 12.56
J&i e Hindlimb length 47.50 44.78 45.96 48.80 48.13

Bl1 AmFFukmiE B AR R ir AR
Fig. 1 Ecological and specimen photos of the Zhangixalusin this study

a. AHUO1 MM b. AHUHOO1 MUTEIM; c. AHUHOOI ARASTF M : d. AHUHOO1 FA ETH A -
a. Lateral view (AHUOI); b. Lateral view (AHUHO01); c. Dorsal view of specimen (AHUHO001); d. Ventral view of specimen (AHUHO001).
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LR Z. zhoukaiyae

B A
Specimens of the type locatily
0.98 WKW sk Z. lishuiensis

0.78

— AHU02 (0Q253566)
I~ AHUHO001 (OR393807)
I~ AHUHO002 (OR393808)

| WIVLPEE Chun’an, Zhejiang

1L Huangshan, Anhui

FHIFEREA
Specimens of this study

— AHUHO008 (OR390809)
0.81

SRS Z. nigropunctatus (7X219428)
Z Z. ch i (EU215534
FERERNEE Z. feae (BU215544) LTI 2. chenfu )

Ik JE ek Z. omeimontis (JX219419)
WKW Z. pingbianensis (EU215536)
it Z. burmanus (EU215537)
1Lk Rhacophorus laoshan (MW 149528)

B2 FETLRAAK 16SrRNA = F R KRR ik & DU 27
Fig. 2 Bayesian inferencetree of Zhangixalus based on mitochondrial 16SrRNA gene
TR KT N DU R IR, AR AR B s A R e

Nodal numbers show Bayesian posterior probability, and the scale bar represents 0.06 nucleotide substitutions per site.
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The black circle indicates the type locality of Z. zhoukaiyae; the black
triangle indicates the samples collection in this study; the black star

indicates the type locality of Z. lishuiensis.
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M1 ET 16SrRNA ZEEFFITHE KRR EERYA KPR IEREHERE (%) CRXAL)

RERZEM T (EXALRD
Appendix 1 Average uncorrected p-distances (%) among Zhangixalus species calculated from 16SrRNA gene

sequences (below the diagonal) and standard error estimates (above the diagonal)

ID YT Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18-22 23-26 27-28 29 -31
1 F )1 0.7 10090808 12101009 1.1 1.0 1.1 1.2 1.3 1.5 1.4 12 1.1 1.1 1.1
Zhangixalus wui
2 s Z hungfuensis 1.8 0.9 080709 1.3 1.110091.11.01.113131614 1.1 1.1 1.1 1.1
3 fRAEE Z minimus 2929 0.8 06091210 1.1 1.1 1.1 1.1 1213121514 12 1.2 1.1 1.1
4 FRIERM 2.9 24 24 070913 1.11010121.01.113 111615 12 1.2 1.2 1.2
Z. hongchibaensis
5 K Z. hui 242418 2.1 0.8 1109 1.0 1.0 1.1 09 1.0 1.2 121413 12 1.2 1.1 1.1
6  EHME Z puerensis 2.9 2.9 3.4 3.1 2.6 1311 1.11.01.01.11112131514 12 1.2 1.1 1.1
B R
7 : 6.8 6.8 6.8 7.1 6.0 6.8 10121212121213 121414 14 13 13 13
Z. nigropunctatus
8  4iifaiiiE Z taronensis 4.5 5.0 4.5 4.7 3.4 47 5.8 080.709091.0121.0121.1 11 1.1 1.0 1.0
9 WETHIAIE 3.9 39 453739 42 63 2.6 04091012 11121412 1.0 0.9 0.9 0.9
Z. pingbianensis
10 /8 Z omeimontis 3.7 3.7 4.7 3.9 3.7 3.9 6.0 2.9 0.8 0909 1212121312 1.1 1.0 0.9 0.9
11 Z arboreus 555552554750 73394542 101113101412 1.0 1.1 1.0 1.0
12 BEREE Z moltrechti 4.5 4.5 4.7 4.5 3.1 45 63 3.4 42 3.9 45 1112111613 12 1.1 1.1 1.1
13 ZHWE Z chenfui 63 7.1 79 7.6 63 63 63 55 63 63 68 55 12111413 12 1.2 1.1 1.1
14 KW 2. dennysi 6.0 7.1 6.8 7.1 6.3 63 7.1 6.0 6.3 6.5 7.6 7.1 8.1 121515 13 1.2 1.1 1.1
15 IFAEWEE Z. feae 6.5 6.5 6.5 58 6.0 5.8 55 4.7 52 5550 55 6.0 63 1515 12 1.2 1.1 1.1
16  Z. achantharrhena 8.9 9.9 9.9 9.9 89 8.6 9.4 6.5 7.6 7.9 9.7 8.6 8.6 8.9 8.4 1.0 16 1.5 1.4 1.4
17 F53ME Z dulitensis 7.1 7.6 7.6 8.4 7.1 7.1 8.1 5.0 52 55 7.3 7.3 7.9 8.6 7.6 4.2 1.2 1.3 12 12
18 - 22 i Z. zhoukaiyae 6.0 5.5 6.8 6.8 6.0 6.0 7.1 4.7 42 4.5 5.0 6.3 6.5 7.6 5.5 9.4 6.5 0.7 0.6 0.6
23 - 26 WH/KWHEE Z. lishuiensis 6.0 5.5 6.5 6.5 6.0 5.8 6.8 4.7 3.9 45 47 63 63 7.1 50 92 6.8 1.6 0.4 0.4
27 -28 AWAWTIERZEA 58 52 6.0 60 52 55 6.8 3.9 39 42 3.9 55 6.0 65 47 89 65 1.3 0.8 0.0
(The Zhejiang Chun’an
samples in this study)
AHUO1 - AHU02
29 - 31 AMRZHIFILFEA 58 52 6.0 6.0 52 55 6.8 3.9 39 42 3.9 55 6.0 6547 89 65 1.3 0.8 0.0

(The Anhui Huangshan
samples in this study)
AHUHO001 - AHUH003




