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Abstract: On July 27, 2023, during an amphibian and reptile resource survey in Nanshan National Park, Hunan Prov-
ince, a specimen of the genus Lycodon (specimen No. : HNNU 230727, 26°15’2” N, 110°15'29"” E; Alt. 532 m) was col-

lected on the road next to the coniferous and broad-leaved mixed forest. The phylogenetic relationship of genus Lycodon

was reconstructed by using mitochondrial cytochrome b (Cyt b) gene segments. The results showed that the specimen was

clustered with the type specimen of L. cathaya, with a genetic distance of 0. 1%. Combining morphological characteristics

and molecular phylogenetic relationship of the Cyt b gene sequence, the specimen was identified to be L. cathaya, belong-

ing to genus Lycodon of family Colubridae, and was a new record of snakes in Hunan Province.

Uiz ¢ #} (Colubridae ) F ¥R 8¢ J& (Lycodon) H Hij £
FILAC YA, Tz A TR R L ER
JEE WA By o ] e S ) 1 B e A el
2370 Wang %R IR 1 VAAERE AR TR
X AEEE R (L. cathaya) , ok FARRIE J& — B Fl, H
Hi SCHRIC S IZ W ML) U A o0 A o 2023 4F 7
27 H e W R p L 5 Bl R AT PG A T 3l 4 5 U5
PH AT, T4 3 L0 DB R VR SRR 5 1 1 (R 4 )
HIERRA 15 55 HIESFESEE S Cyt b5k
KUY 51 53 FR G0 LA, B8 R A AR PR L 3R 0, S il
B MR SRS . ARG X IR AR AR 1T AH
NG SRR 5 N RGO T RFR T, WG SR A
WFoEHE BRI GOk

1 #8577

1.1 PPRERAE

15 BEPE 1 BR b bR AS R AR R L R Bl 4
1A X (Fr A8 5 HNNU 230727;26° 152" N, 110°
15'29" B, #4532 m) , RAERT C B R AET, RS R 5
FETRACHR . BB LN ST 95% L EE RAEH T
ST . bRAS [ E SRR WA 75% ST RAE T
W R Y R A A Bl 2 e B HE S 22 =
1.2 JBEAEN

R IR L EES) Miller 55 Ziegler 25 4]
7R P ECAH IR bR R RO AR AR 4TI 28
ORI 0.1 mm.
1.3 RFEKREMT

i F 157 & (TIANamp Genomic DNA Kit) £ Ht
3R i L 20 8L FE AR B DNAL R 514 114910
(5'-GACCTGTGATMTGAAAACCAYCGTTGT-3") Al
H16064 (5'-CTTTGGTTTACAAGAACAATGCTTTA-

3L RAR Cyr b I . PCR W AR Y : 94 °C
iAEYE 5 min; 94 “C7ZE 1% 30 5,48 ‘CiE K 1 min, 72 °C
FEAH 70 s, 35 MEFR ;72 ‘CLIEH 10 min; 4 CIRTF .
Py e A T AR TR () LA RS wI U

K MEGA 7" Clustal W 832X I 3515 551
AT X, N TR IEXT LREE A . DWANCBL R 22 A 1Y
T A SRR Cye 075 (1), IR T K
It (Boiga cynodon , KC010340) F1 111 [X. £ U i (Dasy-
peliis atra, AF471065) Cyt b J5 5 Ky 4N EE, F) H 1Q-
TREE 2 B AR R T REKE
R e KAUSRIE K B 5 i U AR A S TPM2u+
1+G, 2 T ERIASH, F R 1000 YAG B M SR
FIH MEGA 7 JE F AR K 1E B 25 5 7Y (uncorrected p-
distance ) fli A 5T Hh TR B9 2RI J& 350 W Fh
[i] Py 5t A% R

2 H#R

2.1 JB&MIA

PRAS A B AN Ao RO W 2. BriRan,
S e HLUm , S8 X o W s Wy SE I, A 28 Sk
R PR R ERR L. R R T R A, H36/16 5%
JIE 53 € B R , 4475 350 43 1) S AV 50 T2 SR BRE (/0350 43 B
WA EM R, B SRR 2 b 2 BT
54, DU A 0 B, 22 A0 AR A 80 i 4 A
AR EL LI /N FABE A7 T HE R GRS B, i3 &
R4, MK A €0, 1 5 v o A PRBE Y IR
e 1 AR IR A . BRI AR E (B 1),
2.2 HRBEERBRHZLGGGIE

PCRY" 4 Cyt b He Ky Be K 24 1068 bp. H]
Mega 7 Clustal W 375 % BT 3545 (04 77 91 47 N T L
X BEAE B TR IS A A TPM2u+1+G ) HE KA 4K
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Tab. 1 Information for each species used for phylogenetic analysis of the Cyt b gene

By brAs = AR GenBank&5R'5 Kk
Species Specimen No. Collection locality GenBank No. References

N . :“ﬁ 4—~/~i . e ,-—,/\4
TEEF EIFREE Lycodon cathaya HNNU 230727 1 FE BT D Bl F b OR736068  This study

China: Nanshan National Park, Chengbu County, Hunan

q. S 1194 X i T [ 52 40 1] SRR [
AEEE IR Lycodon cathaya SYS 1001542 i Ij—:l ’ rﬁ/ﬁ:ﬁ% H {E,l DIEHE SLAESF A AR X . MT602075 [6]
China: Huaping National NR, Longsheng County, Guangxi

. o B34 K i VAN X
LR Lot cathane Svs rootgao TS THALIE FABCA M LA FFR AL AR I e L6]
China: Huaping National NR, Longsheng County, Guangxi

) FETY
PG 2R Lycodon bankst VNUF R. 2015. 20 AR5 MH669272 [15]

Laos: Khammouane Province

M, SR AR SI7
IBEE Lycodon butleri LSUHC 8365 EORTGIEA: By  REFM, AF L KJ607892 [16]

Peninsular Malaysia: Perak, Bukit Larut

5 g A HE A
I Frg Lycodon cavernicolus LSUHC 9985 SR AL By T M A S5 KJ607889 [16]

Peninsular Malaysia: Perak, Gua Wang Burma

R
W4 H IR Lycodon fasciatus CAS 234875 i) HH KC010365 [2]

Myanmar: Chin State

e LRSIy e RENTTIN P S A /S S RIS
BIHEHE Lycodon flavozonatus SYS 1001357 China: Bamianshan National NR, Guidong County, Hunan MT625850 (6]

NN P AR N TR R
[ERV==3 NIy e - - - /
TR HRIE Lycodon futsingensis SYS 1001250 China: Mt. Nankun, Huizhou City, Guangdong MT625847 [6]

. HE . =AY 3
Tl BRI Lycodon gongshan GP 3516 I A I KP901022  [17]
China: Lincang City, Yunnan

A TR
LA IR Lycodon laoensis FMNH 258659 £ DAL KC010368 [2]

Lao PDR: Salavan Province

S > I 5 WS ETere
pUNEEZY Lycodon liuchengchaot SYS 001654 i Iil : {ﬁﬂjtﬁir{*l—]%& FERGRAP X . MT625855 [6]
China: Shennongjia National NR, Hubel

VEA 2B E S B AR u
R 25 I BRI Lycodon namdongensis VNUF R. 2017. 23 LR - T HR F AR X MK585007 [18]

Vietnam: Nam Dong Nature Reserve,, Thanh Hoa

QC LA A
P 5 BEWE Lycodon meridionalis VNUF R. 2017. 54 R TP A MH669268 [15]

Vietnam: Ninh Binh Province

. 114 ANATYE=Y
RELL HPRIE Lycodon multizonatus KIZ01623 EPIE ) Ifé vl ) KF732926 [19]
China: Luding County, Sichuan

R <A TR

UYLy ictus ZFMK9374 M 2 2
HRIAIRAE Lycodon pictus 93746 Vietnam: Ha Lang District, Cao Bang Province N395829 [20]
X WK G
IREENE Lycodon rufozonatus SYS 1001770 FE LA A MT625858 [6]

China: Mt. Tiantai, Zhejiang

L AE 7 7 p‘,“‘I Ay SR AR X
PEAS U IR Lycodon ruhstrati SYS r001275 i\ Eﬁl AR ﬁq:ﬁj‘ DFK( Eé . R}FE . . MT625848 [6]
China: Shaowu Jiangshi Provincial NR, Nanping City, Fujian

PR AR BT NS AT B
4 MY Lycodon subcinct SYS 001155 MT625846 6
WEAFRAE Lycodon subeinctus 3 China: Neilingding Island, Shenzhen City, Guangdong 6]

T 4 \I/r\‘
RN IR Lycodon synaptor GP 3515 S e KP901021 [17]

China: Lincang City, Yunnan

FEHLTE MR T 1 P AR 2 A, B 3T
N Boiga cynod KU 324614 KC010340 2
RAMEE Boiga cynodon Philippines: Negros Island, Negros Occidental Province, City of Silay 2]

s K. e X
LI X €2 5P Dasypeltis atra cAS 201641 L TAEREIX AF471065  [21]
Uganda: Kabale District
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Tab. 2 Morphological measurement of Lycodon cathay specimens collected in Nanshan National Park, and the holotype and paratype collected in Hua-

ping National Reserve

HRFIE

Discriminant feature SYS 1001542(3)'¢ SYS 1001630(3)"¢ HNNU 230727(9)
KA 5 Collection locality JTVAERT R R 9 A SR X JTVAERT R R G A SR X W e L E A
oA K /mm SVL 451. 4 730. 1 522.9
FE £ /mm Tal. 1.1 180. 5 136. 1
4K /mm TL 562.5 910.6 676. 4
R/ Tal/TL 0.198 0.198 0.201
A /mm HL 17.2 23.3 14.5
3% 5 /mm HW 1.1 14.6 13.3
%563 K HW/HL 0. 643 0. 627 0.917
AR 7% /mm ED 2.2 3.0 2.3
/K DSR 17-17-15 17-17-15 17-17-15
IE /AL SpL. 8 8 8
IR ANEBUM S-E 3 3 3
R/ IFL 9 9 9
I 8 5 TSR A A IFL-1CS B ~H4 BIR~B4 A BIR~B4A
T8 5 a0 A DI IFL-2CS HA K-S A AR ~HS K EAR~ES
IR CS 2 2 2
NETT &5/ PrO 1 1 1
M J5 85 /45 PrO 2 2 2
S/ LoR 1 1 1
Wi 25 ANE L-E Ea & i
R /AL aTMP 2 2 2
Je B A pTMP 3 3 2
W B4 Prv 2 2 2
A1 PrC SERE Eti SERE
5 VS 199 200 203
K s 78 78 77
1T LA A REBE/ P S-V bands 35 31 36
AT R (LR BE/4> Tal bands 16 13 16

ERGREW . AR TR TR I E 5 R AR Y
F PR IE 8 r A 55 A3 A PRI R A A IR IE 1 3¢
FER R (1812) o BT R IEI BB S A0 5T
Hh T SR B B U TR R 23 0 e 1 A 3t A% S D
0. 1%~19. 4% , V- I LR B8 9. 8% B LI R % 2%

el SR AR 1 A6 21 1 PR S50 B AR BF P SRR AR
V1] FSF- 2438 A B B R 0. 1%, 18/ T 1 BRI S Wy b )
AR IR ES (3R 1) o Ik, 27 REE T b
AR B 45 SR 1) SRR AR T R L [ S el B 30
WEJRPRA T AEIE FIRIE
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Fig. 1 A specimen of Lycodon cathaya collected from Nanshan National Park (Photoed by ZHU Leqiang)

I X & BPE Dasypeltis atra

75 R A M Boiga cynodon

LA Lycodon synaptor

B I PRI Lycodon pictus
93 35 _:@?)T FI R Lycodon multizonatus
99 X G R Lycodon liuchengchaoi

B AN Lycodon rubstrati
T A Lycodon gongshan

001 m——————— M&HIELycodon fasciatus
91| AR Lycodon cavernicolus
ﬂ 1155 W Lycodon butleri
2N A ME Lycodon subcinctus
73 A IR Lycodon lacensis

INEENE Lycodon rufozonatus
_E[%?J‘["HI"' ¥ Lycodon meridionalis
T HENE Lycodon flavozonatus
72— IR AP Lycodon banksi
B AR AFRME Lycodon namdongensis

94 &I FIE Lycodon futsingensis

0.04 65 HNNU230727 1 F Hunan
- 100 || Lycodon cathaya

| G ) TERT g
97 Lycodon cathaya vangxt

B2 EFENECy b ERFIHENMLRZELZE R

Fig. 2 Maximum likelihood tree constructed based on mitochondrial Cyt b gene sequence of the genus Lycodon
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N geographic distribution of amphibians and reptiles in Hunan Prov-
3 -l'.d-l‘k' ince[J]. Biodiversity Science, 2022, 30(2): 21290.
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Appendix 1 Uncorrected genetic distance of some Lycodon species estimated on the basis of Cyt b gene sequences %
gi%fig 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1 HNNU 230727
2 (BN Lycodon cathaya 0.1
3 AEIEHINE Lycodon cathaya 0.1 0
4 PEICEH I Lycodon banksi 9.3 9.4 9.4
5 RS Lycodon butleri 15.9 15.9 15.9 17.4
6 7CFARME Lycodon cavernicolus 14.6 14.7 14.7 16.4 9.4
7 W&V Lycodon fasciatus 14.0 14.1 14.1 15.5 10.9 9.9
8 EHEM Lycodon flavozonatus 8.7 88 88 87 16.0 156 14.4
9 i I Lycodon futsingensis 8.1 82 82 9.3 161 156 149 8.5
10 5311 PRI Lycodon gongshan 14.2 14.2 14.2 144 8.9 7.7 7.2 13.5 13.8
11 5 AIUIE Lycodon laoensis 14.9 15.0 15.0 15.8 19.4 17.4 16.9 15.7 15.2 16.1
12 XU A SRE Lycodon liuchengchaoi  14.4 14.5 14.5 15.1 12.6 11.6 11.7 14.6 13.7 10.0 17.7
13 A IR Lycodon namdongensis 7.4 7.5 7.5 8.5 16.7 15.2 141 8.0 6.5 13.9 15.5 14.5
14 FTHERE Lycodon meridionalis 8.0 81 81 84 159 155 143 2.8 8.3 13.8 153 142 8.0
15 B BRUE Lycodon multizonaus — 13.8 13.9 13.9 15.0 13.3 13.0 11.6 13.9 13.9 11.0 17.2 6.0 14.3 13.9
16 §3 APME Lycodon pictus 13,0 13.1 13.1 14.3 13.4 12.4 12.0 12.9 13.5 10.9 16.7 8.3 13.0 13.0 8.6
17 JR4ERE Lycodon rufozonatus 9.2 9.3 9.3 10.4 16.1 153 147 7.6 9.2 140 159 14.4 9.2 8.4 13.5 12.9
18 S35 H3RIE Lycodon ruhstrati 13.4 13.5 13.5 13.7 11.9 11.5 11.4 12.7 13.8 9.2 15.9 10.3 13.5 12.8 9.5 10.2 12.7
19 A1 FRE Lycodon subcinctus 14.6 14.5 14.5 15.2 16.4 15.5 15.3 14.2 15.1 149 16.0 16.0 15.2 15.0 16.2 15.7 14.5 13.9
20 Z )1 EAFRIE Lycodon synaptor 13.7 13.7 13.7 15.0 13.0 11.0 10.9 13.2 13.2 10.3 15.4 11.9 12.8 13.3 12.4 10.4 12.2 9.7 14.3






