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Nidirana mangveni Found in Huangshan, Anhui Province
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Abstract: The genus Nidirana is an amphibian widely distributed in the Oriental realm. Only one species (N.
adenopleura) of Nidirana has been recorded in Anhui Province. In July 2022, nine specimens of Nidirana

were collected in the Huangshan area of Anhui Province (Jiulongfeng Nature Reserve and Majinling Nature
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Reserve). Firstly, their morphological characteristics were similar to those of N. mangveni (Fig. 1, Table 2). In

addition, the molecular phylogenetic analysis based on mitochondrial COI gene fragments showed that the

newly collected specimens had the closest evolutionary relationships with N. mangveni with high support.

Moreover, the genetic distance between the new samples and N. mangveni was the closest, with only 0.04%

sequence divergence between the new samples and N. mangveni from the type locality (Table 3). Therefore,

combined with morphological comparison and molecular phylogenetic analysis, the new specimens were

identified as N. mangveni, which is the new amphibian record of Anhui Province, China. This discovery

extends the recorded distribution range of N. mangveni to southern Anhui and provides the first-hand basic

information for the biogeography of the genus Nidirana.
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6 J& ( Nidirana ) 3 Jg& T 7 #i 49
(Amphibian) J5J& H (Anura) %} (Ranidae),
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iRy, FESAAESE. M. RBE. HA%
% (Frost 2023). )@ FrE YA £k E Y
HoAn, FESMIERRE. WL, 28, L.
]V SRS MSEE I (REARSE 2021, H[E
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. BEHA, SEHE 19 F, G
—PFE Bl 5 AFERE (Lyuetal. 2017,
Lietal. 2019, Chenetal. 2022, Frost2023).
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F 9 SHEMBI S BRI A, SEES
May¥ RGN, S N&ESE (N
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202247 H 16 ~ 21 H, EFLHHELX
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fifi 4L 403 R 40 DNA 2 B 7 &
(TIANamp Genomic DNA Kit) #HUHIE P 21
DNA, - 20 C{Rf7#%H, ZH (Lyuetal. 2017)
1514 COI-F (5-TYT CWA CWA AYC AYA
AAG AYA TCG G-3') 1 COI-R (5-ACY TCR
GGR TGR CCR AAR AAT CA-3)(5|¥h Y £
7~ C/IT, W R A/T, R ER AG) P Lk
& COI #1433 K B By PCR AR ZR 25 ul,
BAR R BFEF AN, 95 CHi#k 5 min; 95 CARME:
60 s, 46 CiBK 60s, 72 CZEfH 60 s, 354
T feJa 72 CHRZEIEA 10 min. # PCR ™
M 1%35 RERE FE IS I J5 3% e ol A A TR 2
A HEATXUR MY o 9P 513258 GenBank, [
511’55 OR342054 ~ OR342062 (£ 1),
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Tablel Information of samplesused in thisstudy

Fr5 Py SREEH VN GenBank %355

1D Species Locality Voucher ID GenBank number
1 @35k Nidirana mangveni o [ 22 Ll LR i ANU000395 OR342054
5 Jiulongfeng, Huangshan, Anhui, China ANU000396 OR342055
3 ANU000397 OR342056
4 ANU000398 OR342057
5 EZHE LG &g ANU000437 OR342058
6 Majinling, Huangshan, Anhui, China ANU000513 OR342059
7 ANU000548 OR342060
8 ANU000549 OR342061
9 ANU000550 OR342062
10 T [E#7T K 2% 1L Mount Dapan, Zhejiang, China®  SYS 2006313 MN945180
11 FE#TC T 1L Mount Longmen, Zhejiang, China  SYS 2006413 MN945184
12 e} [ #r {10 Hangzhou, Zhejiang, China SYS 2007990 MN945188
13 FRZEEE N. adenopleura o[/ 4% &t Taichung, Taiwan, China SYS a007359 MN945202
14 rf [E 48 2 #2110 Mount Wuyi, Fujian, China SYS a005940 MF807890
15 HF [E T 5% 7 Jingning, Zhejiang, China SYS 2002725 MF807866
16 P EYT P53 X 1L Jinggangshan, Jiangxi, China SYS a004025 MF807869
17 7PEZEE N. chapaensis R Z 4T Lao Cai, Vietham T2483/2000. 4850 KR087625
18 iliZEiE N. daunchina rF [ PO )10 /5 111 Mt Emei, Sichuan, China SYS a004594 MF807861
19 BEZEEE N, guangdongensis FEJ A 114 Shimentai, Guangdong, China SYS a005765 MN945160
20  WEEGZEEE N. hainanensis wf [ 75 /1 2 111 Diaoluoshan, Hainan, China SYS a003741 MF807860
21 EHILZEEE N. leishanensis rF [ 5t 5 A 1L Mt Leigong, Guizhou, China SYS a007908 MN945209
22 BREFIE N, lini "1 [E 2 B§ VL4 Jiangcheng Yunnan, China SYS a003967 MF807857
23 R N. nankunensis P [E ) %<8 £ 1L Mt Nankun, Guangdong, China ~ SYS 2005717 MF807877
24 FiEKEEMEE N. okinavana HApp4E Okinawa, Japan — NC022872
25 JEIE N. pleuraden o [ Z ¥ B2 W Kunming, Yunnan, China SYS a007858 MT932858
26 IHIZEkE N. xiangica v [¥ 91 5 K Bl 1L Mt Dawei, Hunan, China SYS a006491 MN945189
27  PEEEE N. yacica fF [E 7 PE K BE 1 Mt Dayao, Guangxi, China SYS a007020 MK895041
28 WIGEREE N. yeae Hh (& 5t AR Tongzi, Guizhou, China CIBTZ20190608004  MN295233
29 +JiKiILEREE N. shiwandashanensis E P i Shangsi, Guangxi, China NNU00239 MZ782099
30 JUPUEEE N. guangxiensis FF [E 75K W 1L Mount Daming, Guangxi, China ~ NHMG 202007003 MZ678731
31 JEPGEEEE N. occidentalis o [ Z B w22 5T 10 Mt Gaoligong, Yunnan, China ~ SYS 2003775 MF807855
32 H:bEEEE N. guibeiensis ch [ 75 24 2288 )L, 1L| Maoershan, Guangxi, China  NNU 00917 ON968962
33 # Ml Babina subaspera HAJE )L & Kagoshima, Japan — NC022871
34 GERIEHEEEE B. holsti H A48 Okinawa, Japan — NC022870

R BT S I AR RN AT FEREFEA

Pree)

represents the sequence from the type locality; the samples collected in this study are shown in bold.

14 HFRAREWR
{fi ] DNASTAR Lasergene 7.0 (Burland

20000 HH] SeqMan FAERS B RAS T A EAT
1E S HANILE X BY4T), 4 BT 45 7 51I#E GenBank
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COI Wy [FEJE A Br. N8I J& i )% COlL %
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holsti) YENAMHE (38 1. Af A DLmt Bk
( Bayesian inference , BI) Fl i K Ll 44 2
(maximum likelihood, ML) [FJi 4% R4tk
B AW 5T 1% F The CIPRES Science Gateway
(Miller et al. 2011) M %% T MrBayes F
RAXML-HPC BlackBox .7} il i g Ul
W RKIAR RS R ER, FH IModelTest
0.1.1 (David 2008) & T-7Rth (5 B AEN] (Akaike
information criterion, AIC) IEFHREZHRE
AR Horpr, UHREILIZEAT 2 000 54K,
1 000 QAT — kA, it Tracer 1.7
(Rambaut et al. 2018) FHH LA & (effective
sample size, ESS) {8 AW 45 R GRS &K
RUSRIEHEAT 1 000 bootstrap FLHFE /3 Hr. S5k

JE W) Fh 18] B 18 4% B0 25 K ) MEGA 7(Kumar et al.

2016) 3T p-distances Fi T,

2 4R

21 AR

KREFRALILENE (R 2) AR,
I 6 o ) S50k () S S R AR o AR TR AR 1) o
5 SIS NI, kA 48.8 ~ 58.2 mm, H
Tl A AR 2. SRR, SkKRKT sk
v, SRIUBON P, WElE, RETFE; &
FLEEIEWY), WK KT B BEFIAR [AIEE; M ALA
R, K, =z —iEkRt, =02 4,
BRI, SEIRERES, SO/ THRTE
A —XFIR O T Ah A

BeAk, SKARFIDY G B 24t (B 1), 3k
K EEHEREE, HilA—FAAmg, M
SKERFA RARLEMP A ATI] B 07, A Esikre: B AN
s RS AHRES J5 5 F AR Al , R 4k B
AN T ER RS B RO 5 i R AR
BA WS RER, Hyokh FBEAA A& 5l
Bk A e kL, LEsEkat e, BUE R
R, NI JEI RO, R
J& 77 B LS A FELR A ek

R2 REZBHRUNERZEFANESEE (B mm)

Table2 Measurementsof Nidirana mangveni from Huangshan, Anhui (Unit: mm)

A5 Voucher number

ANU  ANU ANU ANU ANU ANU ANU ANU  ANU
000395 000396 000397 000398 (000437 000513 000548 000549 000550

3 3 3 3 3 ) ) 3 3
Ak Snout-vent length, SVL 54.1 48.8 58.1 52.5 58.2 53.1 57.8 52.9 53.9
3LK: Head length, HDL 19.9 18.9 203 19.7 24.8 19.7 24.0 20.0 215
3k %% Head width, HDW 18.1 18.0 19.4 17.8 20.5 16.9 19.0 183 172
)K: Snout length, SNT 7.9 7.9 8.5 8.2 9.2 8.0 8.1 8.2 7.7
£ 6] P Internasal distance, IND 5.1 53 5.8 5.2 6.0 5.4 5.6 5.1 5.1
HR (8] ¥ Interorbital distance, IOD 4.5 4.1 42 4.5 5.6 4.7 5.3 4.4 49
4% Eye diameter, ED 6.3 6.4 6.8 6.6 73 6.6 7.1 7.0 6.7
4% Tympanum diameter, TD 5.4 5.4 5.5 5.5 6.3 5.4 5.8 5.7 5.4
- % BE 2 Tympanum-eye distance, TED 0.8 0.9 0.9 0.7 1.2 0.9 1.1 0.7 0.9
FK Hand length, HND 143 13.6 14.7 14.2 14.2 13.4 14.8 14.0 13.1
T K Radio-ulna, length, RAD 10.0 9.2 10.1 9.6 11.1 9.1 11.1 11.0 9.8
&K Foot length, FTL 30.9 28.5 313 28.9 30.0 28.8 33.8 30.7 282
2K Tibial length, TIB 29.2 29.1 29.4 28.4 30.0 272 33.4 292 27.6
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Fig. 1 Nidirana mangveni from Jiulongfeng Nature Reserve, Huangshan, Anhui Province

a. I b, BEE; o MITH; d. BEESTH: e BEFGIH; f FEME; g FEMEM.

a. Dorsal view; b. Ventral view; c. Lateral view; d. Dorsal view of toes; e. Ventral view of toes; f. Dorsal view of fingers; g. Ventral view fingers.
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MR, B,
22 BTRERBIT

22 A LER R 13 2/ COLEE R 41 K B
585 bpo K DU AN ERAUIR R Gk B W
FIFR NG R R A — 2 (18] 2). FELRETILIX L
T B AR RG X AR T B I e AR RGP XK
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0.99/99 0.96/63

0.50/42
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N—3, HBRR 7TRERSCE (O 550
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T p-distance B FER B (% 3) EUR,
FE B L M DB RS 1 SR AR AR 545 5 Hh )
AR AR I, R 0.04%. Bk, &
T RGFEERER, EZFEELX U E R
LR DRI 7 B 1 G0 SR ORGP X SR AR R 25 0k
B A 50 Ry o ) 55

T BB Nidirana mangveni

PZEM: N. adenopleura

3
FiERZERME N. okinavana
23 B ILZEE: N. nankunensis
30 VSR N. guangxiensis
29 +J7RILZEEM: N. shiwandashanensis
28 M- [RZEiE: N. yeae
17 YrEBEE N. chapaensis
0.50/35
27 E g N. yaoica
18 il B2k N. daunchina
26 WSEEE N. xiangica
21 FILZEi: N. leishanensis

0.76/66
1.00/100
0.91/76 — 32 HEALERE N. guibeiensis

19 BZEdE N. guangdongensis

/93
5

—— 20 ¥FRgEEE N, hainanensis

22 PREEdE N. lini

31 VPG N. occidentalis
25 JEig: N. pleuraden

B2 ETLHik COl £RFIIMBENZERRAMBMERAK TR

Fig. 2

Maximum likelihood tree of the genus Nidirana based on mitochondrial COI gene sequences

Oy SRR TR AR 1 PR TS, R I S A SO A e T AR BRI SRR A 90 0 0 DL 3075 B R/ AR BR S A

BB RO RGER AR, o ER L.

The numbers at terminals correspond to samples IDs in Table 1. The bold serial number with * is the new sequenced sample in this paper. Nodal

support values are Bayesian posterior probabilities (above) and maximum likelihood bootstraps (below). The scale in figure is the branch length of

ML tree, indicating the diversity of species differentiation.
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Table3 Genetic distance among Nidirana mangveni and its closely related

species based on mitochondrial COl gene

YIFh Species 1 2 3 4 5

1 M2k N. mangveni

(22135 11 Huangshan, Anhui)
2 o [F 5 N. mangveni 0.04

(WYL KA1 Mount Dapan, Zhejiang; 307 3th Type locality)
3 BfERE N. adenopleura 4.89 4.85
4 7 R ZEEE N, nankunensis 6.96 6.94 7.43
5 FiBkEUEE N. okinavana 4.84 4.80 4.85 7.12

23 AESHR
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Ko
3 Wik
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WIS AL R ——da [ B . BT S RHE
b TR LOH R AR W B AR A S o ] B
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B, B 5B e A o [ B e TE B e b X[

A7 W, ZECR A oA dlm S 1R,
b T 22 BRAC S PO 38 55 e e o ) 355 e ) R R
o PIUE, 22 RO X0 5 i P i 2 B A
i R I . AN, B TT A R DR X
Ve 55 e o0 AV BB N RN FE e rg X, O
i [ 557 B AN B i 3 X0 2 A ot B 2 S b S
TR 7 B TR

B Aol g BR R, 5
G EHARIRI X PR A SR 1 10 7 B AN
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