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Abstract: With more field work and investigations being conducted, many cryptic species have been
described in the genus Leptobrachella, indicating that the species diversity of Leptobrachella was
underestimated. L. sungi is known from Northern Vietnam and southern Guangxi of China. In June 2020, a
specimen of the genus Leptobrachella resembling L. sungi was collected from Shuitouhou Mountain, Hekou
Yao Autonomous County, Yunnan Province, China (22°37'43” N, 103°52'39" E). In this study, we examined
the specimen to provide additional data on taxonomy and distribution of genus Leptobrachella. The newly
collected Leptobrachella specimen from Hekou, Yunnan was identified based on morphological characters

and molecular phylogenetic analyses. Morphologically, this specimen was measured and compared with type
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specimens of L. sungi. Measurements included: snout-vent length (SVL), head length (HL), head width (HW),
snout length (SL), internarial distance (IND), interorbital distance (IOD), upper eyelid width (UEW), eye
diameter (ED), nostril-eye distance (DNE), tympanum diameter (TD), forearm and hand length (FHL), tibia
length (TL), foot length (FL), and length of foot and tarsus (TFL). Fragment encoding 16S rRNA was
amplified and sequenced. The Kimura 2-parameter model was used to calculate the genetic distances between
species of the genus Leptobrachella in MEGA 7 based on 16S rRNA gene. Subsequently, Bayesian
phylogenetic analysis was conducted based on the sequences of mitochondrial 16S rRNA gene in MrBayes
v.3.2.6. Morphologically, the specimen is basically consistent with type specimens of L. sungi (Figs. 2, 3,
Table 2). Molecularly, the Bayesian phylogenetic tree showed that the specimen was clustered together with
topotypes of L. sungi with a posterior probability of 1.00, and the genetic distance between them was 0.0%
(Appendix 1, Fig. 4). The above results indicate that the specimen collected from Shuitouhou Mountain,
Hekou County, Yunnan Province is L. sungi, which is a new record in Yunnan Province. This study extended
the distribution area of L. sungi from north of Vietnam northward to Yunnan Province, China and provided
new information for biogeography and biodiversity research.
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e fs (L. pelodytoides) . i BE 4 28l (L.
ventripunctata ) . M5 o HE R M L
tengchongensis ) . & VL HE ® i (L
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Tablel Information on voucher numbers, GenBank accession numbers and
localities of samples used in this study
16S rRNA
GenBank
Yt FRAEAE S B KA H K
Species Voucher number 16S rRNA Locality Source
GenBank
accession No.
= By AR GXNU YU000535  PP417753 1 [E 2 7 11 Hekou, Yunnan, China AHFFT This study
Leptobrachella sungi ZMMU-NAP-02269 MHO055859  ##®gJLiT. Bac Giang, Vietnam Chen et al. 2018
o "
ROM20236 MHO35858 \%iﬁlﬁc,(\%&:ﬁ:{;&pe locality)
55 L. pelodytoides ROM 18282 EF397244  j#F§7K4% Vinh Phu, Vietnam Fu et al. 2007
TH [ B 5246 L. itiokal KUHE:55897 LC137805 T3k 75 ¥ yb#5ik Sarawak, Malaysia Eto et al. 2016
5 A G L. firthi AMS R 171714 JQ739203 RS R Quang Nam, Vietnam Rowley et al. 2012
e U L. isos AMS R 176469 KT824767  fi %43 Gia Lai, Vietnam zRgl\xgley etal.
a
WP 3 584 L. Zzhangyapingi KIZ07258 MHO055864  ZZ[Ej%14 Chiang Mai, Thailand Chen et al. 2018
THARFE SN L. flaviglandulosa KIZ016072 MH055934 7 [E = ® 3 1l Wenshan, Yunnan, China
ZIFHE R L. yunkaiensis SYS 2004663 MH605584  H1[H)" 7<% 4 Maoming, Guangdong, China Wang et al. 2018
X TQEE A L. laui SYS 2002450 MHO055904 1 [H]~ ZR Yl Shenzhen, Guangdong , China Chen et al. 2018
)Ll % 5eE L. macershanensis KIZ07614 MHO055927  H[E )" Pi%#% JL1L Mao’er Mountain, Guangxi, China
11598 L. shimentaina SYS a004712 MHO055926  th[E )" Z:{#%i& Qingyuan, Guangdong, China
1L 584 L. mangshanensis MSZTC201701 MG132196 1 [E#H1F5%F 111 Mang Mountain, Hunan, China Hou et al. 2018
TIT 35246 L. yingjiangensis KFY421 MG520350  #1[E =R AT Yingjiang, Yunnan, China Yang et al.2018
Wi 1) 32 506 L. aspera SYS 2007743 MWO046199  mi[H Z=F%:4% Lychun, Yunnan, China Wang et al. 2020
B 2 s e
tiﬁ;&ﬁﬁmgs NNU202103146 ~ MZ326691 ;2:; igﬁz fquangxi’ China Chen etal. 2021a
RYIILH S L. damingshanensis NNU202103281 MZ145229  th[H)"PiE§‘;* Nanning, Guangxi, China Chen et al. 2021b
TS L. nyx ROM 36692 MHO055816  Fgi[{T Ha Giang, Vietnam Chen et al. 2018
9 L. shangsiensis NHMG 1401032 MKO095460 = [E [P Guangxi, China Chen et al. 2019
Ji f1 4% Xenophrys glandulosa KIZ048439 KX811762  H[E 274 Yunnan, China Chen et al. 2017
%ﬁj&iﬁm huashen KIZ049025 KX811931 1 = F Yunnan, China
NANEBAT > T RGEKE 0. A RFIE BRI ) s fh e .

MEGA 7 (Kumar et al. 2016) K Clustal W
HATHES, R IQ-TREE 1.6.12 (Nguyen
etal. 2015) THE BRI H IR EAURA, ATt
BB GTR + F + 1 + G4. i
MrBayes 3.2.6 (Ronquist et al. 2012) 4% Ul
MAGKEN, 4 FL/RBEREEFRINIZIT 3 x
10°4%, £F 100 1% REUA A RTHEATHIRE, iRJ5
TR 25% I FE AN S S IS D
% . H MEGA 7 ##) Kimura 2-parameter

2 4R

21 FEEFFE

AR UK 1) BT SRR A FEARTF & =
SEME ) S ARRIE, ARASI S R 2. EAR
AR, AR (K 51.5 mm); SkTEmE

KTk Wymmlila, (M) s 58 TR
IR SALEET Mt S TR 5

MR E) R T SR, HROK,  HRARME K T s
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Table2 Morphological measurements of Leptobrachella sungi (GXNU Y UQ000535)
from Hekou County, Yunnan Province

JEA& T8 #5 Morphological indicator

D= {EH Measurements (mm)

i 44K EL 45 Proportion of body length (%)

A+ Snout-vent length, SVL

3L Head length, HL

Sk %% Head width, HW

WK Snout length, SL

£ 5] Internasal distance, IND

AR /] ¥F Interorbital distance, IOD
HRIS % Upper eyelid width, UEW
lR4% Eye diameter, ED

Fififi4%2 Tympanum diameter, TD

MR & ¥ Nostril-eye distance, DNE
Tl % FK: Forearm and hand length, FHL
fi# & Tibia length, TL

4 £ ¥ Length of foot and tarsus, THL
S Foot length, FL

51.5
20.2 39.2
20.8 40.4
8.4 16.3
5.0 9.7
53 10.3
55 10.7
7.3 14.2
32 6.2
4.3 8.3
28.4 55.1
23.7 46.0
333 64.7
21.1 41.0

HRRIPRE, HEFLANE; SRR A E (B 2);
T iR Z B s SOURETE T, MRS A A &
WA bAtk RIS, LRV BRI
WAESE, IO ALEA 1 REERF AL, #l
B R F KL NIEKN 55%, THaRTTTR; 15
G WERKIMRL, 20K, 45F
B, AT IR, AR
N, BBRANER, BEWMEIE; BKITA, 8
—f8. BB NRILTEK, FomRK
(I =11 =1V<ID; ZH—F8TCaEEAGEH;
FEA BRFRASKHIE s IR A B G 7 e R e AR AT
s 8. BbumR& IR R 2 EOR; JoRESSTT MR
SO 55 P B 1) S A 32 e A A AR 55 1) B BT
FRBETE s PSS 1A, AN BEKHK R
JEIF A, SEPURE. SE=RE. SR, 55 k.
B—mk (V>TI>V>1> 1),

ATER, AR (B3, RBHRE, Sk
T R AR K VU i T BT 2 B NERL .
W& LIRS IA SRR, HEPI e IR
T EA BN RO IREVIRAIERE
G —HBAAE DYJRTE AT 0 0 e 5 A
Bk BB, BESARE A 3 ~ 6 BTyl

BEGl SRBEHBI AR, 2KREG, R
T AR AR T b R s g
VR0 30 45— A i i R BT 2 AT
HAR BT G N J7 A0 A7 0 o8 ST R i 5%
TAEAT — AR, R 2 .
22 RGREHT

A FE TR ) 16S tRNA JE[K 57 51| 24 5%+
ELJE ISR 510 bp. UM RGER B 4
e RER, AWFFTRER 1 5 ERIER IR
ARG =R E TSR AR SR R, B3R
=15 100% (Kl 4). 2T Kimura SSEE AL
B 16S IRNA BBAEFE B (Bt 1D, %5 A
5 = B G MRS AR R 8AL BE 25 0.0%, 1T
5[] J& F At ) o A5 BE 25 6.8% ~ 17.9%,
54N (g s Xenophrys glandulosa) (7] f)igt
FEREEN 22.6%. [RIIL, BEFEEAS T R4
RE IR FFRET =AW N B R H
NER=VI SN SHINE SN R NN
2.3 AERHR

AU = 5 B I RAE T 2 7 44 ] LI BE ik
HyaEACKE L, BRI 532 m [#1L[a]
B, BRKREE R NGNS, B
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B2 ZEMO=8%ZE%E (GXNUYU000535) frasfR

Fig. 2 Viewsof Leptobrachella sungi from Hekou County, Yunnan Province, Chinain preservation

a. BEAREEM: b, BAREEW: o BAMEN, LEF KRS, d FEEW: e WEEW: f EHW: ¢ KER.
a. Dorsal view; b. Ventral view; c. Lateral view, the red arrow indicates tympanum; d. Ventral view of hand; e. Ventral view of foot; f. Upper jaw

view; g. View of posterior of thighs.

M, BRI SR, BRI RN =R ERE, AR A Wi A
HoRfE AR, AR AR BT RS A A HnlsR, BN AR A IR E R R YA

kb THZ 16 i, = I B 520 i AsE == $h ol g 7K A
3 Wi =5k (Tam Dao), H- AT Rg 655 k48

B XEA 2HA. BJLA. WEE. LY
GEILSFIEN D TRGKE M, #E  AMEILHE (Frost 2024), [AJLiEfh=rhE™
KHE AT DR ABEACKE R ERYE RSN S w1, e b7 20 R 7
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B3 =EO=%%5E (GXNUYU000535) iEEMR (E8I1H#)
Fig. 3 Viewsof Leptobrachella sungi from Hekou County, Yunnan Province,
Chinain life (Photo by WANG Jian)

a. MR, ZOH LIRS b ARSI

a. Ventral view, the red arrows indicate femoral glands; b. Dorsal view of right forelimb.

YR DA CHMARY, L0y
TEAE M BEFREAS VT 2 S AL LI O
FREE (AL B 2 X 18 4% 22 5 (Zhang et al. 2010,
Yuan et al. 2016, Yang et al. 2017), #HH K=
By 5 TR (R RE AR B A% 45 4 S FLAT BAOp L B 75 a2k
—IPHEFL . = BB SR 5 VAT AR A S SR
A (3, n=3) KITHEPHWERA (5 n=2)
TETEARHE FHEAR— B, (HfffE — 2R,
WISk KB/ TSR T8, AN T PR bR AR 1
KR T3R5 CRIELINLKR 87%); MRA]
PES FHRES 55 K/ NEAR—S, ART TR
PERRA IR (AT BE L9 RIS 520 1.5 25 2 fi%.
R TR A, = R AR A ) KRR 42
SRR EEBIARRT R, SR FIIR 8] R 5 A4
I EL IR N, WK A KR EH] 16.3% vs
11.9%; BRI SEK LS 14.2% vs. 12.1%;
LK 5K A L] 39.2% vs. 40.5%; HRIEHE 5
KB 10.3% vs. 19.1%.

HRIERBIVFZFEMERAEE . GREF
By AT RBERKE T RED LA 55
EHFRGE R, L S ECRIIRT 42
RMEJEHTFN, T ELIT SR 7T 3R B R R 1
VIR Z R R RARAS (L et al. 2024). =
A8 LT B AR H ] P R LU X N A 2 R
X, KPR — BT EAY 2
FEME e 8 I HLIX 2 — (Wang et al. 2020, Tang
etal. 2023). = F HATIEICT 16 N ERIERY)
Bl (P 5D, J& B B R Y Fh 2 FE I B i 1 1
HA G Rl 10 B, G0 B oeeE (SR A
TR = B A BT BB £ F Il R
i (A TR 1 = F A KB RS
AR RS XD FISE G 1L B o8 (UL A
TR = B SR B % L AR R XD
HUGETUN, sk E RSB 13 Fi, Hr
FEE RS Bl TPE IO RS R R 10 F,
Horh R Rk 7 8 CREPIGZE 2024, 164,
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KX81193 148U EEWE Leptobrachium huashen
KX8117621f /14 Xenophrys glandulosa
LC137805T fij %54 Leptobrachella itiokai
1.00 KT824767253f B E 54 L. isos
0.90 JQ7392035 BLERYE L. firthi
——— MHO055934 5 IR HE W& L. flaviglandulosa
MG520350Z T3 28UE L. yingjiangensis
MH605584 7 J1 3£ 284 L. yunkaiensis

MHO055927%# JLIL #5848 L. maoershanensis
MHO55904X1| [R5 L. laui
MG132196Z% 113 2848 L. mangshanensis
MHO05592645 | ]2 280 L. shimentaina
MHO055864 3 -5 2584 L. zhangyapingi

1,00 PP417753 ( 1 [E =F§ I Hekou, Yunnan, China )
: [ MHO055858 ( #Fg 7k #& =% Tam Dao village, Vinh phuc, Vietnam ) | = 3R L. sungi

MHO055859 (j#R§LIT Bac Giang, Vietnam )
MK095460_1 354 L. shangsiensis
MHO558 163 #i B 58 L. nyx
MZ145229 K Bl L3 284 L. damingshanensis
EF39724483 284 L. pelodytoides
MZ326691-+ 7 K1 %W L. shiwandashanensis
MWO0461998:3% 11122 2845 L. aspera

B4 ETLHRk 16SrRNA 2R 7 IR K ERIGR MU N T RE X EH
Fig.4 Bayesian phylogenetic treefor some Leptobrachella species constructed based on 16S rRNA sequences

T BT O TS AR, BRI AL 0.05 MZEIR B 4.

Numbers above branches are Bayesian posterior probabilities, the scale bar represents 0.05 nucleotide substitutions per site.
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A BN E TR B IR T AT IR R
(Chen et al. 2018, ESFF 2020); Chen %%
(2024) 1ET PEPEAS 5 Kl B AARI X (1)
W EERRMAREEZ) 400 ~ 600 m HI0L B R ILH: R
HIE (L. guinanensis). 7 Kl B 58uE (L.
shiwandashanensis ) . I & % 28 i (L.
shangsiensis) Fl = i E R . DL Edk—P 30,

i 7 A TR [E A Fob 23 A e B RS SR A Rk 1)
H LTS (Rowley et al. 2015b). fE =4,
BRMEJE I EE AT SRR A BN
PUER . TEX =N PR XS4, 2 Fd A< FE
PRI R IF Z A = (9 B, BHEZ
EFVEER (6 FP) MEFIRGHR (4 71D, =FM
JEHEB S ACFWANAR IR R WA 7540 (B 6). Hrr,
ZHEF AT T B R L X (=R, B
B HERE . MRS, MIRERIE, I
HRE, FEUUERE, IR ERIE, SRR
i, VL FERMEAEFRE RS . Kk, @il
S X s AR AR R, DA
B SRR 73 AR
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Fig.5 Comparisons of Leptobrachella diversity and micro-endemism in China
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Fig. 6 Geographic distribution of Leptobrachella speciesin Yunnan, China
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