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Nidirana leishanensis Found in Rongshui County, Guangxi
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Abstract: [Objectives] The genus Nidirana species was endemic group of classes in Oriental realm, widely
distributed in subtropical areas of East and Southeast Asia. Among the species in genus Nidirana, Nidirana
adenopleura had the widest distribution area and only distributed in Taiwan, northern of Fujian, southern of
Zhejiang, central Jiangxi and other regions in China. The recent contribution to the phylogeny of genus
Nidirana reconsidered the previously recorded as N. adenopleura populations in southern of China were
actually the genus Nidirana new species. There are several geographical population of genus Nidirana mainly
distributed in the northeast, north, central and southern regions of Guangxi, had been certified the genus
Nidirana population form Dupang mountain was N. xiangica, the genus Nidirana population form Dayao
mountain was N. yaoica, and the genus Nidirana population form Daming mountain was N. guangxiensis.
[Methods] Seven male and three female specimens collected form Rongshui were examined and measured
with digital calipers. The measurements were as follows: snout-vent length, head length, head width, snout

length, internasal distance, interorbital distance, eye diameter, tympanum diameter, tympanum-eye distance,
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hand length, radio-ulna length, foot length, tibial length, and compared characters with the N. leishanensis
specimens obtained from Guizhou. All specimens were fixed in 10% buffered formalin, transferred to 70%
ethanol, and deposited in NHMG. Four muscular samples attained from euthanasia specimens and then
preserved in 95% ethanol and stored at - 40 ‘C were used for molecular analysis. All samples were 36
sequences from all known Nidirana species and two sequences from the out-group Babina were obtained from
GenBank and incorporated into our dataset (Detail information of these materials was shown in Table 1).
Genomic DNA were extracted from muscle tissue samples using DNA extraction kit. A mitochondrion genes
namely partial cytochrome C oxidase I gene (COI) were amplified, and the primers were dgLCO and dgHCO.
PCR amplifications were processed with the cycling conditions that initial denaturing step at 95 °C for 4 min,
35 cycles of denaturing at 94 °C for 40 s, annealing at 52 °C for 40 s and extending at 72 °C for 60 s, and a
final extending step at 72 ‘C for 10 min. PCR products were sequenced with both forward using reverse
primers. The Clustal W algorithm was used in MEGA 6.0 software to compare all the COI gene sequences and
calculate the genetic distance between specimens and other species by the p-distance model. The comparison
sequences were calculated to get the optimal nucleotide substitution model in jmodeltest v2.1.2. Sequenced
data analyzed using maximum likelihood (ML) in RaxmlGUI 1.3 to structure the phylogenetic tree.
Advertisement calls of the specimens were recorded in the field at the air temperature 22 ‘C using a SONY
PCM D100 digital sound recorder. Praat 6.0.27 was used to obtain the oscillogram, sonogram, and power
spectrum. Raven pro 1.5 was used to quantify the acoustic properties. [Results] We obtained four
mitochondrial COI gene sequences length 639 bp and the optimal nucleotide substitution model for
phylogenetic analysis was GTR + G + 1. The Maximum likelihood phylogenetic tree of genus Nidirana
showed these samples and N. leishanensis samples in Guizhou together formed a monophyletic group (Fig. 1).
Genetic distance estimation based on p-distance model showed the intraspecific genetic distance was 0.2%,
and the genetic distance was 0.5% between the specimens and the N. leishanensis samples (Table 2). The
following principal characters of genus Nidirana specimens: a largebody size (Snout-vent length, SVL, males:
47.5 mm < SVL < 51.2 mm; females: 49.4 mm < SVL < 59.1 mm, for more please see Table 3); the presence
of lateroventral grooves both on fingers and toes, relative finger lengths: II < IV < I < III; tibiotarsal
articulation reaching the level between eye and nostril when leg stretched forward; a pair of subgular internal

vocal sacs at corners of throat in males; nuptial pad present on the inner side of base of fingers I and II in

1 2 1 2 2
males in breading season; webbing formula: T 2 725 Im2 723 11 35 73§ v 35 —3V. Dorsal skin of head,

anterior part of body, ventral surface of head and limbs were smooth. All specimens were similar in
morphology but some individuals different in color pattern (Fig. 2). The advertisement call had only one
strophe with one syllable. The time of syllable duration and interval syllables duration were respectively 0.18
-0.25s, 11.40 - 23.08 s, and the frequency of sound wave was 350 - 4 270 Hz (Fig. 3). With this wok, the
morphological characteristics and acoustic characteristics of genus Nidirana population form Rongshui were
accorded with N. leishanensis. We confirmed these were N. leishanensis, and it was a new record of
amphibians in Guangxi. [Conclusion] This discovery extended the distribution area of the N. leishanensis
from eastern Guizhou to northern Guangxi and provided important information for the phylogeography and
phylogeography of genus Nidirana. We have clarified up the current species distribution of genus Nidirana in
Guangxi. The complex rivers and mountain systems in Guangxi may have played an important role in

isolating the communication of genus Nidirana population, promoted the population differentiation and



+ 08 - =24 Chinese Journal of Zoology 57 %

formed new species.

Key words: Nidirana leishanensis; New record; Guangxi
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Tablel Collected information, vouchers, and GenBank accessions for the samplesused in this study

=}
Pi#h Species KAEHE Localities FrA5 Voucher ID GenBank /5% GenBank

ID
NHMG202007021" MZ678734
1 [E | P 7K [F] % Tonglian Township, Rongshui NHMG202007022" MZ678735
1l B County, Guangxi, China NHMG202007023° MZ678736
Nidirana leishanensis NHMG202007025" MZ678737
v [ 5 41 #574+111 Mountain Fanjing, Guizhou, China SYS 2007195 MN945210
1 [F 55 M 7 22 L1 Mountain Leigong, Guizhou, China SYS a007908 MN945209
SYS 2007020 MK895041
PR AL N. yaoica i [ I~ 74 K BE 1L Mountain Dayao, Guangxi, China SYS 2007021 MKE93042
SYS 2007022 MK895043
SYS 2007009 MK895036
1 [E 8 7 K [l Ll Mountain Dawei, Hunan, China SYS a006491 MN945189
HIZEdE N. xiangica SYS 2006568 MN945198

h [ PE#ERFE Mountain Dupang, Guizhou, China
SYS 2006569 MN945199
1 [H &7 &t Taichung City, Taiwan, China SYS 2007358 MN945201
o [E 472 #5111 Mountain Yashu, Guizhou, China SYS 2005901 MF807881

FEEE N, adenopleura

rh [E WL 5T Jingning County, Zhejiang, China SYS 2002725 MF807866
rp YT 74 5 48 Ningdu Jiangxi, China SYS 2007089 MN945204
Vb EEE i N, chapaensis i FEZ T Lao Cai, Vietnam T2483/2000.4850 KR087625
i ZEdE N. daunchina w79 )10 5 1l Mountain Emei, Sichuan, China SYS a004594 MF807861
22k N, guangdongensis s E T 445 114 Mountain Shimentai, Guangdong, China SYS a005765 MN945160
P EEE N. hainanensis rh #5572 1l Mountain Diaoluo, Hainan, China SYS a003741 MF807860
AREEEE N, lini rp [z YL Jiangcheng County, Yunnan, China SYS 2003967 MF807857
i[5 22 N. mangveni rf WL K A% 1L Mountain Dapan, Zhejiang, China SYS 2006310 MN945180
® B L Z50E N nankunensis "1 [E)" %< ¥ B LI Mountain Nankun, Guangdong China SYS a005717 MF807877
VPG EEE N, occidentalis rp [ Z5 ¥ = 22 57 1l Mountain Gaoligong, Yunnan, China SYS a003775 MF807855
BiEkEEiE N. okinavana H A48 Okinawa, Japan - NC022872
U N. pleuraden v [ Z 7 2 B Kunming City, Yunnan, China SYS a007858 MT932858
i REEE N. yeae w1 [ St AR Tongzhi County, Guizhou, China CIB TZ20190608004 MN295233
B kit Babina holsti H A48 Okinawa, Japan - NC022870
AL LR B. subaspera H A% JL. &% Kagoshima Island, Japan - NC022871

* NAWFFFEA . * the samples of this study.
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BEREAMRAGEEN, HEAT 1 000 K EEFEARKIGIE, REERN 4.1 kHz, 2L
bootstrap LT, DI RAKEM S  FLECN 24 fi. 4 Praat 6.0.24 BAFHIVE R
WREERE. Bl Ak S ], 7 F Raven pro 1.5 Xf /5
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Fig.1 Maximum likelihood phylogenetic tree of genus Nidirana based on mitochondrial COI gene
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Numbers on the nodes are ML bootstrap support values; The blad font indicating the new samples used in this study.
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Table2 Genetic distance among Nidirana species based on mitochondrial CO | gene

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 EE7K%¥H¢E¥ The Nidirana
population form Rongshui
2 L2210 N. leishanensis 05 03
3 FEEEE: N. yaoica 50 54 00
4 =50 N, xiangica 28 27 52 02
5 JZE: N. adenopleura 101 103 82 112 1.3
6 WSS N. chapaensis 50 54 26 48 88 -
7 fliZ£ i N. daunchina 60 62 37 63 93 48 -
8 A N. guangdongensis 62 64 55 65 91 58 57 -
9 ¥R ZE4E N, hainanensis 52 57 43 56 90 43 53 62 -
10 AREEEE N. lini 108 110 9.6 107 101 85 93 91 94 -
11 i [f 554 N. mangveni 101 105 93 106 50 95 96 100 94 98 -
12 #5 R 1228 N, nankunensis 9.7 9.8 100 100 76 9.6 109 98 105 93 69 -
13 JEPEEE 8 N. occidentalis 129 133 11.7 127 114 11.0 112 125 11.7 114 112 125 -
14 HiEkE2 4 N. okinavana 103 105 9.1 109 48 87 94 95 94 103 50 71 114 -
15 i N. pleuraden 140 144 125 142 11.1 126 121 124 119 110 125 116 85 108 —
16 M ECER 4 N. yeae 56 59 23 56 86 30 39 53 44 85 94 96 121 89 117 -
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®3 RAMARMKERSGZNELSERANESEE (BA: mm)

Table3 Measurementsof Nidirana leishanensis from Tonglian Township in Rongshui County, Guangxi (Unit: mm)

F5A 5 Voucher

NHMG NHMG NHMG NHMG NHMG NHMG NHMG NHMG NHMG NHMG
202007021 202007026 202007029 202007043 202007022 202007023 202007025 202007027 202007028 202007042

PE5 Sex Q Q ? ?Q 3 ) ) 3 3 3

SAE K Snout-vent length 57.1 51.6 55.8 49.4 50.4 49.9 48.7 51.2 495 475
3K Head length 20.8 18.3 20.4 19.0 18.4 18.0 19.2 18.2 18.7 17.6
3k Head width 18.2 17.0 18.2 16.4 17.2 17.1 17.6 17.2 16.4 16.6
)& Snout length 8.4 7.7 8.1 73 7.5 73 7.6 7.4 7.1 7.0
£ A B Internasal distance 6.6 5.5 6.1 5.6 5.4 5.6 5.7 5.6 5.4 5.4
HR [5] #E Interorbital distance 4.9 4.9 4.5 4.1 3.9 4.0 42 3.8 3.9 3.8
k12 Eye diameter 5.7 4.7 5.8 4.6 5.1 5.1 5.1 4.5 4.6 4.7
4% Tympanum diameter 4.2 3.9 43 3.8 4.4 3.9 3.7 40 4.1 4.1
?ﬁfaﬁnum_eye distance 1.8 1.4 1.6 15 1.4 1.3 1.4 1.4 1.4 1.1
FK: Hand length 14.6 13.6 15.0 13.0 13.1 12.7 13.1 12.6 13.4 12.0
T & Radio-ulna length 10.4 9.7 10.6 9.3 9.6 8.7 8.9 9.7 9.7 9.6
JEK: Foot length 29.1 28.4 30.6 275 28.8 26.7 272 273 29.0 26.2
J&K: Tibial length 29.6 28.5 31.7 27.0 27.3 26.2 26.6 26.4 27.1 25.8

B2 JraRKERS 2 0E LSS AR

Fig. 2 Nidiranaleishanensisfrom Tonglian Township in Rongshui County, Guangxi

a Flb. F7A NHMG 202007023 Clt) (1935 AN AW ¢ AT d. A48 NHMG 202007025 CHEED ()75 W RIS : e 1 f. #574 NHMG
202007029 CHEMED 3 THOW AR T -
a and b. The dorsolateral view and ventral view of the specimen NHMG 202007023 (male); ¢ and d. The dorsolateral view and ventral view of the

specimen NHMG 202007025 (male); e and f. The dorsolateral view and ventral view of the specimen NHMG 202007029 (female).
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Fig. 3 Theadvertisement call spectrograms of the Nidirana leishanensis from Tonglian

Township in Rongshui County, Guangxi

a. LSRN I P R BRI S b, T L SR e T U R R B R

a. An advertisement call waveform and sonogram of N. leishanensis respectively; b. Two advertisement calls waveform and sonogram of N.

leishanensis respectively.
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Fig. 4 Thedigtribution of the Nidirana leishanensis, N. yaoica, N. xiangica and N. guangxiensisin Guangxi



- 104 -

=24 Chinese Journal of Zoology 57 %

2, FRREE A YOk B RlK R 2R R AR
KIS A AR EATT

Lyu & (2021) ETRAEKE KRS
JEXI N 4 Ay, fEC AP EE T 9
A, X P ik 43 A E R E PR
T 08 147 Ly DX B 2 {8 S B Al 455 1 AR ) 2
PER S A . IR E PR X, 2
Wﬁ%m?ﬁﬁWMﬂEFﬁﬁm%%,A
%ﬂ ASIRNEARTINSIS SN R R I

*mﬂﬁﬂm%%ﬁﬂ%ﬁgﬁﬁﬁmi
ﬁiﬁ?%ﬁﬁ%ﬁ%,ﬁ%ﬁﬁﬁ%%ﬁ%
VIFREITE . BT, TSNS B A
JEVE (B 4), FZsiE A T BRI K KT L
et i g Lk, PREEMEANT PY SR 4L A
FERVT /K FRBEEVT RN L /K o] 8 320 1) 22 1 P 358 1. ik
H1 (Lyu etal. 2019, 2021), TfitZEE ) 4345 T
KATK R BT B R E Lk (Lyu
et al. 20200, iR 4 PhERIEEAE )G 5 R ) 2
WEE R AR AT, By B0y L& N7 N H
B ARIG R, FAELGH—DREH .

2 % X W

Li S, Wei G, Xu N, et al. 2019. A new species of the Asian music frog

genus Nidirana (Amphibia, Anura, Ranidae) from southwestern
China. Peer], 7: €7157.

Lyu Z T, Dai K Y, Li Y, et al. 2020. Comprehensive approaches
reveal three cryptic species of genus Nidirana (Anura, Ranidae)
from China. ZooKeys, 914: 127-159.

Lyu Z T, Huang Z, Liao X W, et al. 2021. A new species of Music
frog (Anura, Ranidae, Nidirana) from Mt Daming, Guangxi,
China. ZooKeys, 1059: 35-56.

Lyu Z T, Mo Y M, Wan H, et al. 2019. Description of a new species
of Music frogs (Anura, Ranidae, Nidirana) from Mt Dayao,
southern China. ZooKeys, 858: 109-126.

Lyu Z T, Zeng Z C, Wang J, et al. 2017. Resurrection of genus
Nidirana (Anura: Ranidae) and synonymizing N. caldwelli with
N. adenopleura, with description of a new species from China.
Amphibia-Reptilia, 38: 483-502.

Wei G, Li S Z, Liu J, et al. 2020. A new species of the Music frog
Nidirana (Anura, Ranidae) from Guizhou Province, China.
ZooKeys, 904: 63-87.

WG, WELE, L. 2012, o E PGS RS AR ]

S DY AR H A, 306.
TG, BRI, BREA. 2014 RN MR BRI, FE T
JUUERFEEROR AL, 156.



