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Discovery of Odorrana yizhangensis in Tianping Mountains, Hunan
Province of China with Intraspecific Genetic

Divergence of the Species
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Abstract: In 2012 and 2013, we collected six specimens of odorous frogs from Tianping Mountains located
in Hunan Badagongshan National Nature Reserve. Results of morphological comparisons and molecular
phylogenetic analyses showed that these specimens belong to the species Odorrana yizhangensis. These
specimens presented almost same diagnosis of O. yizhangensis: body size smaller, Snout-vent length (SVL)
of male 52.45 £2.54 mm (48.96 - 54.92 mm, n = 3), of female 73.11 £1.43 mm (71.26 - 74.74 mm, n = 3)
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(Table 2), which little bigger than those of types; irregular brown spots are big and crowded on dorsum of

body; belly brown, with few stripes; hind side of thigh light in color with dark spots (Fig. 1a, b). Based on

16S rRNA gene data (502 bp), the phylogenetical analyses suggested that the specimens from Tianping

Mountains were clustered together with other known populations into a monophyly corresponding to the

species O. yizhangensis (Fig. 2a, b), the genetic distances between Mt. Tianping and other known populations

of O. yizhangensis (0.002 0 - 0.008 1) were distinctly smaller than that between O. yizhangensis and O.

lungshengensis (0.035 2 - 0.043 9) (Table 3); indicating that the odor frog specimens from Mt. Tianping

should belong to the species O. yizhangensis. This work provided new information to the geographical

distribution and systematics about the species.
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Table 2 Measurement of adult Odorrana yizhangensis from Tianping Mountain in Hunan Province (unit: mm)

M Female (n = 3) et Male (n = 3)

HCARb Character i gl e R i gl e

Range Mean 5D Percentage inOSVL Range Mean 5D Percentage inOSVL
&% Snout-vent length (SVL) 71.26 ~74.74 73.11 £1.43 100.00 48.96 ~ 54.92 52.45 £2.54 100.00
Sk Head length (HL) 25.60 ~ 25.76 25.95+0.39 35.50 18.90 ~ 20.28 19.46 +0.59 37.10
Sk Head width (HW) 22.74 ~ 24.82 23.52 +0.93 32.17 17.00 ~ 18.06 17.45 +0.45 33.26
W& Snout length (SL) 10.10 ~10.80 10.43 +0.29 14.27 7.68 ~7.68 7.68 +=0.00 14.64
S8 Internasal space (INS) 7.70 ~9.08 8.21 +0.62 11.22 5.76 ~ 6.26 6.00 +0.20 11.44
FRIEEE Interorbital space (10S) 6.00 ~ 6.52 6.28 +0.21 8.59 4.34 ~ 4.86 4.68 £0.24 8.92
FHRES % Width of upper eyelid (UEW) 5.16 ~6.10 5.57 +0.39 7.62 4.22 ~4.54 4.39 +0.13 8.38
fR#% Diameter of eye (ED) 6.58 ~ 8.04 7.19 +0.62 9.84 5.50 ~ 6.08 5.83 +0.24 11.11
iK% Diameter of tympanum (TD) 3.94 ~5.00 451+0.44 6.16 4.12 ~ 4.46 4.31+0.14 8.21
A & F4 Length of lower arm and hand (LAHL) 34.86 ~ 37.30 35.93 £1.02 49.15 25.40 ~ 27.86 26.41 +1.05 50.36
A % Diameter of lower arm (LAD) 6.14 ~ 6.84 6.57 +0.31 8.99 5.72 ~6.16 5.99 +0.19 11.41
FIK Length of Hand (HAL) 21.56 ~ 23.56 22.28 +0.98 30.47 16.6 ~ 17.54 17.05 +0.38 32,51
it Length of Thigh (LT) 34.56 ~ 38.70 36.69 £1.69 50.18 26.10 ~ 28.34 27.37 £0.94 52.19
@ Tibia length (TL) 38.68 ~ 43.62 40.86 £2.06 55.89 28.72 ~ 30.64 29.78 +0.80 56.77
Ji# % Tibia width (TW) 9.16 ~10.14 9.53 +0.43 13.04 6.08 ~7.20 6.53 +0.48 12.46
it £+ Length of foot and tarsus (LFT) 53.48 ~ 61.62 57.42 £3.33 78.54 41.52 ~ 44.00 42.60 +£1.04 81.22

JEK Foot length (FL) 37.20 ~44.72 41.15 +3.08 56.28 29.32 ~ 32.02 30.50 +1.13 58.15
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Fig. 1 Odorrana yizhangensis from Mt. Tianping of Sangzhi County in Hunan Province and its habitats
(Photography by JIANG Jian-Ping)
a. Mk, b. HEVE; oo MEMEHUX, d. ZE53. a. Female; b. Male; c. Mating style; d. Habitat.
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Table 3 Genetic distance among taxa based on the 16S rRNA gene sequences using Kimura-2-parameter model

BiiEPE R Genetic distance

YIFh Species KAEHL Locality

1 2 3 4 5 6 7
1 K1l Mt. Tianping
2 H# Yizhang 0.006 7
B L 3 % Nanling 0.0081 0.0013
Odorrana yizhangensis 4 X1l Mt. Jinggang 0.0060 0.0087 0.0101
5 %111 Mt. Fanjing 0.0020 0.0047 0.0060 0.0040
6 74)Il Nanchuan 0.0020 0.0047 0.0060 0.0040 0.0000
Jek B O. lungshengensis 7 J&ffE Longsheng 0.0352 00424 00439 00374 00374 00374
ZHREE 0. anlungensis 8 %t Anlong 0.0612 0.0597 0.0612 0.0589  0.0589 0.058 9 0.0480




108°E HE H2°E

|CIBSZ2012062305 (H1) c
CIBSZ2012062306 (H1) [ Pl TN
30 C1BSZ2012062307 (H1) | Mt. Tianping R |/ mo
CIBSZ2012062308 (H1) Number o_f i{ldividuals \

3 BHRTUT
M't‘.‘éf ialgpiﬁg, Pfinan
“2\% =

HNNU 140711203 (H2)
HNNU 1407I1189 (H2) | o
HNNU 140711190 (H2) |

HNNU 140711204 ()| Nanchuan
HNNU 140711205 (H2)

FIS20150720001 (H2)

FIS20150720002 (H2) \
FIS20150720004 (H2) | o, LT
FI$20150720005 (H2)| ML Fanjing

FIS20150720006 (H2)
FIS20150720007 (H2)

CIBGD201108086 (H4) | &
N CIBGD201108087 (H4) |~ Nanling

¢y LT
/
CIBHN201108022 (H4 &
b 86 CIBHN201108021 (H3) ( )ﬁﬁ-$ \ )
Yizhang N4 . \
CIBHN201108023 (H3) — { HS/;
HNNU 14071043 (H5) |£51 H[4] L] Mt. Jinggang

N
70028 | JEERYE O. lungshengensis

\ H2 |

WHIELE
ik, Hufii
i
3

sisuaSupyzid punLopO Figrs i H

HNNU 1008-109 | %2 JE 5LBE O. anlungensis

0.005 5 5 /f Ak Substitution/site
B2 ET 16SrRNAEFEFFINEEREMARZERLERR

Fig. 2 Phylogenetic relationships within Odorrana yizhangensis based on 16S rRNA gene sequences

RABB AR AR
a. Sampling localities; b. Maximum likelihood tree; c. Haplotype network. On ML tree, numbers beside nodes indicate bootstrap values. Haplotypes (H1- H5) were identified for all O. yizhangensis

samples. One black point is one median substitution or one missing haplotype.
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