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WE: 2023 F 10 A, 7E) HHETATLXRKERTLEH (Anura) WIER} (Rhacophoridae) #% Bz i
J& (Theloderma) ¥ B AIEME AL BRARFE AR S 15, ZIEARFIELLE, FEREEARA S B0 R (T
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Theloderma gordoni Found in Baise, Guangxi, China
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Abstract: Theloderma gordoni was described from Chiang Mai, Thailand by Taylor, 1962. In 2018, it was
confirmed to have a distribution in Yunnan Province, China, which is the first record from China. During a
field survey in October 2023, one adult male and one subadult specimen of genus Theloderma were collected
from Youjiang District, Baise City, Guangxi Zhuang Autonomous Region, China (23°44'07" N, 106°23'43" E;
780 m a. s. 1.). Through morphological comparison, the newly collected specimens were basically consistent
with the morphological characteristics of T. gordoni (Fig. 1). Based on 16S ribosomal RNA (16S rRNA) gene
fragment, we performed maximum likelihood phylogenetic analyses using IQ-TREE 1.6.12 and calculated the

uncorrected genetic distances within Theloderma using MEGA X. All the new sequences in this study have
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been deposited in GenBank, and the other sequences used were retrieved from GenBank (Table 1). According

to the 16S rRNA phylogenetic analysis revealed that the specimens and T. gordoni specimens clustered

together (Fig. 2), with uncorrected pairwise distances (p-distance) from 0.7% to 4.0% (Table 3), which are less

than the p-distances between species of the genus Theloderma (9.3% - 15.3%). Based on the morphological

and molecular phylogenetic analysis results, the two specimens were identified as T. gordoni (Anura,

Rhacophoridae), making a new record of amphibians for the Guangxi Zhuang Autonomous Region.

Key words: Baise City; Guangxi; Theloderma; New record

¥ Ptk )8 (Theloderma) g T L2 H
(Anura) IR (Rhacophoridae), | iz 734f
T [ 0 DA B BB AR AR AN L 2 R, R4
i 22 5 R P AN ENBE JE 75 . (McLeod et al.
2011, Qietal. 2018, Frost2024). iZJ& H it
B 26 NG RER, RIE O A 10 R, g
PEHEE EIE X0 4 R, B E B RS B b ek
( T. albopunctatum ) b 3 ¥ 4% 7 A ik (T
corticale). ZLWRHLAL Kt (T. rhododiscus)
HMIRER bz e bt (T lateriticum), 2 o s Bz b
U JE 2 AR R X, AR T = (Liu et al.
2022, AR 2023, THEPIHZE 2024).

2023 4F 10 H, £ PR R X A AT
REER] 2 SRR, IRALET H R
SRRAE . SESFELREM S T RAKE D
B, P REEFF A S8 NI SO BBl (T
gordoni ), A1) PR H ¥ X A SE 7 A Hr i
SRl AT EFNFEIR T VG BN SRR B
TR, 245 7 70 FEARIFHAT T RGEK
BN, ZYF DA SR AL T A BT
¥l
1 MelShk
11 WBARESESLEMNE

2023 4F 10 H, ) R AR X B Eamh
TLIX KK 2 (23°44'07" N, 106°23'43" E, ik
780 m) SKAE B F7 i BE A (LFA2023013)
FkEMERA (LFA2023014) %15, F 0.7%f4
2ZE (MS222, VLI H XA TERAGA
BRAT]D XPREAMRIAT 2 R E, $RI0CH
EFF A DV EEH LR, RAE T 95% LT, %

EFRAAE 10%4E /K AR E 1 d 5N 75%
LEEH K ARAF, FAFIT H KPR ATE .

W 9 424 (2005) F1 Hou 25 (2017) K
Jridk, BRI (R E E R AT
BEFER, 22 0~200mm, ¥ 0.1 mm) I
BRSNS E SRR AR LK.
kves ik, wpKe. BUTERMEE. JEHR AR
ARAR. HRMEIEE. ATARM R SfLEPE. SfalkE.
EE AR, AU R AT A IR, NAUA
RJEHRMAMEEE. NAUA 2 S FLAEE . SRR
AR BB, YRR B DY ALK A
JE .
12 HFERESRGRERRSN

BUIUAT KA 2 5 ISR FRAS 1) JH H 2R 2
20 mg, fEARRAEMRS b)) FRAA
P14 XL Y75/ 40 A/ 4 2 356 TR 2 4 B 7)o i B 3t [
4 DNA. {519 16S-1 (5'-CGC CTG TTT
ACC AAA AAC AT-3") H116S-2 (5-CCG GTC
TGA ACT CAG ATC ACG T-3") (Simon et al.
1994) PCR ¥4 16S rRNA J:[X F B, PCR "
WM 95 ‘CHIAETE 5 min; 95 ‘CAZME 40 s,
53 CiB:k40s, 72 ‘CIEM 60s, 35 MG
72 CLFEM 10 min. PCR P48 1%35 JIEBE
R AN, PR B T AR R A R
AR EATINT, JHEF 54 DNAStar # A4
(Burland 2000) #{T4m#H P4, 181/ MEGA X
WA Clustal W5t 3545 160 77 51 3B AT EE X
(Kumar et al. 2018), FF AN TARIELEXTZE R,
RPE Qi 25 (2018) HIHFFL, M GenBank #1°F
B R IR S 10 A AN R 1) 19 25 16S rRNA
FENFFF) (R 1), SAWFFIE K P 53017 5
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Bt LR (Nyctixalus pictus) {F
AN, i MEGA X BAF 11 p-distance Tf
WG B Wk SR b [E) 8 AL BE B (Kumar et al.
2018), £ IQ-TREE 1.6.12 (Nguyen et al. 2015)
i A R KSR (maximum likelihood, ML)
M RG R EW, JHAEHE P E % (ultrafast
bootstrap approximation) FEAT i KALIRIE 4T
SIHTEE 5 000 K, T RE TR A RAUAE
(ultrafast bootstrap approximation value, UFB);
{2 SH Tl 4R th k% 3 ( Shimodaira-
Hasegawa-like approximate likelihood ratio test,
SH-aLRT) XJPRIE H FE1%:45 2 $h &5 i k47
By CRig, RIS ESE 1000 K, T R{EAE

SH LR e B8 (Shimodaira-Hasegawa-
like approximate likelihood ratio, SH). #i3k1§
(K751 A% % GenBank (45 %

2 SR

21 TEAFHEERR

RAEFIARA N 1 55k (LFA2023013)
A1 SHEME AR (LFA2023014) (& 1D, M
TR, WA SKARN R (kK 111 mm,
LKA K 0.41), BRFIARIANTE /N (R4
3.3 mm, HRE/SLK 030, LAk 26.7 mm),
BARTOEE, REDLEES T, AR E
BRI A A S 0 Rk R AERR L AR AR TR

£ 1 FREEM 16SrRNA 2K GenBank B35
Tablel Samplesused in thisstudy and GenBank accession numbers of 16SrRNA sequences

Yk VN KA GenBank % %5
Species Specimen voucher Collection locality GenBank No.
EP S b B Wik Theloderma gordoni LFA2023013 o [E ) 7 75 £ Baise, Guangxi, China PP129609
LFA2023014 PP129609
VNMN 4407 #47 F% Kon Tum, Vietnam LC012852
VNMN PAE217 #E L% Son La, Vietnam KJ802918
HM-IBE20150901 1 & 7 7 5 JE Puer, Yunnan, China MF467909
SYNU607001 P E = F U RSN Xishuangbanna, Yunnan, China ~ MF467910
B 7 e T, albopunctatum NAP03575 A& P57 Haiphong, Vietnam KT461912
T Ji 4 B 3 T baibungense KIZYPX37270 o [ 75 4 2B Medog, Xizang, China KU243080
XUt B i T, bicolor VNMN: 010801 I3 M Lai Chau, Vietnam LC641699
VNMN: 01081 LC641700
JbR VS s B A i T, corticale AMNH A161499 JRG 7k 48 Vinh Phuc, Vietnam DQ283050
DYS2 h[E ) P54 75 Jinxiu, Guangxi, China KY495636
JA] 18 B2 R T, hekouense HXPHKIS w1 [z #9 1 Hekou, Yunnan, China KY495640
GXNU_YU000397 0L843962
VAT M5 Bz s T khoii SWFU 21369 1 [H 2 74 4 Xichou, Yunnan, China OP889344
SWU 0002984 OP889345
Tt 4% T IEE T lateriticum AMNH: 168757 7 E47 Lao Cai, Vietnam LC012848
IEBR: 3745 LC641703
IR A A i T. leporosum Tlep 1 L3R P42 2 38 Selangor, Malaysia KT461922
R J i T, moloch GXNU YU000115 [ = M &L Yingjiang, Yunnan, China MT509809
itk B P T. pyaukkya CAS 234857 i [E 7 B9 &1 Yingjiang, Yunnan, China KU244371
4ME Outgroup
21 f b Nyctixalus pictus FMNH 231094 T3k P50 [ Sabah, Malaysia AF458135
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R, BARK AN B,
AT, WL ARG, b s8R A A .

TEVE AR SR K 45.2 mm, kK 16.7 mm,
L9 18.0 mm, Sk KT LK WyunmihE,
R T IS, MR &K, Gima szl
HALE U BALERE, v, S
39mm; BA, IR 57 mm; SHEMEEE,
vi/NTE, AKPEA 41 mm, PNTHRZ; B/
JRBOHCH:, BRI, AT 25.9 mm, &
K 66.5 mmo I 2 SARAS LA FE B AR W
*2.

TR B PSSk AT IO A2 BR
BPEIRARR,  BRARIE B ANTERL; SR ok W
WK WML, R k. R A
Ji BB /ANTERL: 45 BEZRAC, A B K RO,
FLBEA; RIAICEE, 2545 AASH: NERK,
WHIETE, ShER/N, BE; R TR,
B, WIS —4, HRBMA; /R
T /INTASOR o b 1A) ELBE, 28 LBk AN AT SR s
AN, ToAMEESE; BT NREIE, A
PIREER 1A, HE=ak 3 A H A E RO R,
HAREHI 21

Bl EXBENERS CHEER:; aflbRER
Fig.1 Morphology of Theloderma gordoni (Baise, Guangxi; a and b photo by DENG Rui)
a fllb. FRA LFA2023014, HEPERAE; ¢ ~g #5748 LFA2023013, Wik, a. c. KHTH; by d. ARIEME; e AAME; £ FIEmE; ¢ ENEMH.

aand b. Specimen LFA2023014, adult male; ¢ - g. Specimen LFA2023013, subadult. a and c. Dorsal view; b and d. Ventral view; e. Lateral view;

f. Ventral view of hand; g. Ventral view of food.
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Table2 Morphological measurements and relative morphometric ratios of
newly collected specimens of Theloderma gordoni from Baise, Guangxi
L RIRHAL LFA2023013 LFA2023014
Discriminant feature P A% Subadult 3
kA& Snout-vent length, SVL (mm) 27.1 452
3k Head length, HL (mm) 11.1 16.7
3k 5% Head width, HW (mm) 11.8 18.0
HIHR /4 B Fore-interorbital distance, FIOD (mm) 7.1 9.0
J& HR £ PF Hind-interorbital distance, HIOD (mm) 10.3 15.5
R [A]#E Interorbital distance, IOD (mm) 5.6 8.9
HR 1% Eye diameter, ED (mm) 33 5.7
RTAR £ 25 S FLIF BE Eye to nostril distance, END (mm) 2.8 55
B A B Internarial distance, IND (mm) 1.5 3.9
W& Snout length, SNL (mm) 4.7 8.1
wR Rz AR ) R 1.5 2.1
Tympanum-eye distance from anterior edge of tympanum to posterior corner of the eye, TED (mm)
TR IR A AR 7.3 113
Mandible to orbital distance from the posterior end of mouth to anterior edge of orbital, MOA (mm)
T AIUA % 5 R A 7] BE Mandible to posterior orbital distance from the posterior end of mouth to posterior 4.8 7.4
edge of orbital, MOP (mm)
N E RN 10.4 16.9
Mandible to nostril distance from the posterior end of mouth to posterior edge of nostril, MN (mm)
F; 4% Horizontal diameter of tympanum, TDH (mm) 22 4.1
5 =F5 4% Wide of third finger disk, FD3 (mm) 1.3 3.0
VU A4 55 Wide of forth toe disk, TD4 (mm) 0.9 2.4
# =35 Third finger length, FFL3 (mm) 4.6 10.8
8 PY ALK Fourth toe length, FTL4 (mm) 8.3 14.6
A Length of forelimb from tip of disk of finger III to axilla, FLL (mm) 18.9 25.9
J& I Length of hindlimb from tip of disk of toe IV to groin, HLL (mm) 40.3 66.5
AEXS Sk HL/SVL (%) 41 37
HEXT Sk 58 HL/HW (%) 94 93
AR4%/3k & ED/HL (%) 30 34
3 =164 98/ FD3/TFH (%) 59 73
= F5 KA K FFL3/FLL (%) 24 41
0Bk 5 & FTL4/HLL (%) 21 22
A/ 5 I & FLL/HLL (%) 47 39
AR Sk AR R DU IR T AR (o BT
H B n IR BEA AR BRI AR s Sk 22 NTRARBRAMBEER
ML DU TR A AR B, HSOA KR PR AN U B PRI FF T ASCHTRAE M 2 5 2R Y

Mo TR BEEIKA G HEFLEG, B, M 16S rRNA FEFF B, HRUTHIKE N 563 bp

W, BEAMN BB ORI 2 SRATEER o N

i,

GenBank & x5 A

E5 Qi 45 (2018) FR#IA I BT ST A B i e i 2% PP129609). fx KR ARG KB (K 2) BIR,
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] B TR AR B AR AR AR R e 1 B A
FE e DA [ 2 B 1 B S s A e A SR 5 4
B Z (SH 100/ UFB 100), F3t[FE5 &kt
bt (T, leporosum) K clhikae, HAH
TEEFE (SH90/UFB90). AT RbrA 5k
1% (GenBank %35 KJ802918) FIHH[H =
B (MF467909, MF467910) EISZHs J ek i
AR IEBAE IR R (p-distance) N 0.7%, 5
e B (LCO12852 bR A [A] 153 4% FE B 4.0%
BT 5E A AR A RS AL B S (9.3% ~
15.3%, & 3), RIFFTRAME B IE & b5 Ay B
SR R
2.3 AmE#R

PRI B A X A R RS %,
Be R R G s I, Hb A G R B PG kA

KRR, WA, MEER, JE TR
X, FFIJUMREERL R BCERIN 2 5 BI SO B pfik:
FRALSRET T PR AR X A B AL K
P52, W2 780 m. Forf, AR (LFA2023014)
T 22:00 ~ 23:00 K4 A I Gk T3 AR KB
T, Wk (LFA2023013) WIE RN J5 4% % B
TRIDHIREA, A IR EE A RAT 56 U (1 0 44
i SR AR
3 itk

ARUH R BN B SO R A S Qi
S5 (2018) X B ST B Wik (1) it ik = AAH 7,
BERSEE FAA—EEZR. 5STEZFEM
FrA (Qietal 2018) #HEL, HREMRARE
IRARXTEL N, B4R/ KN 0.30 F1 0.34 (vs.

96/96 | it B Wik Theloderma pyaukkya CAS 234857

85/60

92/94 L Hks e i T, baibungense KIZYPX37270
FBER i T. albopunctatum NAP03575

98/100 1] 4% Bz Wik T hekouense HXPHKJS

Al 1 B 7. hekouense GXNU_YU000397
100/100 [ 1 BE Ak T. lateriticum IEBR: 3745

81/-

90/90

L B EET, lateriticum AMNH: 168757
B Wi 7. moloch GXNU YU000115

IR ek T leporosum Tlep 1

R R
VNMN 4407 l Kon Tum, Vietnam
HM-IBE20150901 | i[5 % Hg

100/100

83/66

SYNU607001 Yunnan, China
| B

1 :
VNMN T. gord
PAE217 |Son La, Vietnam goraont

LFA2023013/ w7
LFA2023014 Guangxi, China/

100/100| IEHIH ML T. corticale KY495636

| bR s B Atk T, corticale DQ283050

TIYLHE B Wi T, khoii SWFU 21369
83/92 | Iy 4 Je A ek T khoii SWU 0002984

XX {45 Bz Wtk T bicolor VNMN: 010801
82/95 \XUEa s Bz Witk T bicolor VNMN: 01081

21 [ Nyctixalus pictus FMNH 231094

B2 FET 16SrRNA ZH F BAE B KA B W KRR
Fig.2 Themaximum likelihood tree of the species of Theloderma based on 16S rRNA gene fragments

FA RSB THRORK SH BNBA LRI E (SH, %) /HEREREUAE (UFB, %), 1AM 50 B RE . bR %=

FHUER AR AL TR AT FOREFEA

Numbers besides on each major node indicate Shimodaira-Hasegawa-like approximate likelihood ratio (SH) / Ultrafast bootstrap approximation

(UFB). The supporting values > 50 are retained. Scale bar represents the number of differences between sequences. Samples collected in this study

are in bold.
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&3 HET 16SrRNA FHI B B ek & 3R - oAb Al B AR BE R (%)
Table3 Uncorrected p-distances (%) between some species of Theloderma based on 16S rRNA sequences

6 7 8 9 10 11 12 13 14 15 16 17 18 19

GenBank
YiFh Species BT 1 2 3 4
GenBank No.
1 ENSZ 5 Bz Ak T. gordoni PP129609
(*f[E )78 Guangxi, China)
2 BN F i T. gordoni KJ802918 0.7

(#7410 % Son La, Vietnam)
3 Ep S8 B A i T. gordoni
(F & 27 Yunnan, China)

4 B34 J B T. gordoni
([ = Yunnan, China)

5 E137 #s Bz Ak T. gordoni
(k74 2 7% Kon Tum, Vietnam)

MF467909 0.7 1.3

MF467910 0.7 1.3 0.0

LCO012852 4.0 4.0 4.7 4.7

6 B i T, albopunctatum  KT461912 153 15.315.315.313.3

7 5 j e B A i T baibungense
8 X s YA ek T. bicolor

9 XUt R A T bicolor

10 L4 B i T. corticale
11 JLHRIEHE S T. corticale
12 JA] 4% B B T, hekouense

13 9] 1B % ik T. hekouense

14 YT VLBE B ek T, khoii

15 YIRS M T. khoii

16 15 b W T. lateriticum
17 15 b W T. I ateriticum
18 oAk i # ik T. leporosum

19 #it% AR T. moloch

20 4 fal ¥ J e T. pyaukkya

KU243080 12.712.712.712.712.0 9.7

LC641699 10.010.0 10.0 10.0 9.7 12.0 12.0

LC641700 10.7 10.7 10.7 10.7 10.3 12.7 12.7 0.7

DQ283050 12.012.012.0 12.0 11.7 16.0 14.0 5.7 6.3

KY495636 12.012.012.0 12.0 11.7 16.0 14.0 5.7 6.3 0.0

OL843962 11.711.311.711.711.013.0 11.3 8.7 9.3 11.7 11.7

KY495640 11.7 11.3 11.7 11.7 11.0 12.7 11.3 83 9.0 11.7 11.7 0.3

OP889345 10.010.0 10.7 10.7 9.0 12.713.7 2.7 3.3 6.0 6.0 9.7 10.0

OP889344 10.010.0 10.7 10.7 9.0 12.713.7 2.7 3.3 6.0 6.0 9.7 10.0 0.0

LC012848 14.314.313.713.714.317.015.710.010.7 13.7 13.7 13.0 12.7 12.0 12.0

LC641703 14.014.013.313.313.715.314.0 9.7 10.314.014.011.3 11.0 11.7 11.7 2.3
KT461922 9.3 10.09.339.33 8.7 13.012.3 8.0 8.7 10.710.711.3 11.3 8.7 87 11.3 11
MT509809 11.0 11.7 11.0 11.0 11.0 10.7 11.7 9.7 10.3 11.3 11.3 10.7 10.7 10.7 10.7 13.7 12.7 8.7
KU244371 11.712.311.7 11.7 11.3 9.3 2.67 10.7 11.3 13.7 13.7 10.7 10.7 12.3 12.3 15.0 13.3 11.0 10.0

0.40); SAHXECKR, Sk kARK N 0.37 F10.41
(vs. 0.31), AHXF3L 584 0.93 F1 0.94(vs. 0.76);
Je MR A AR R T3k 08, S IR AR EE/SL 56N 0.86
F10.87 (vs. 0.48); MRIFTHIERAKE (vs. WK
WS ), TARAR S (vs. TEE(R) S5,
IXUETE A F AR A TT e A 2 AP B AR
(45 R o Hr R MR A S PR A (Taylor 1962,
Qietal. 2018) AHEL, XAIFEAETH=48TH
I (vs BB 1. M. VIR EEZS, BIBEY
HBFE N (vs. b= BEEBEEE TR,
E[SZ 02 B ik J& Taylor T 1962 HEHHIA M
Wi, R TR ENEE RN . A UGH
REEMIFRA S B 2= g Stk g 11 2 R bR AR ) 35t

FEEEES N 0.7%, L5 1R & AR A () 8% PR 25
N 4.0%, FBHAS[FIHL X FhEE ) AA 7R B A 1L
H TR A TSR, FEARRENAE, HEvb
HUBARAS IR 7 8t DR T BN SR B ik
HHLER R R () R K B KR A Rt — D
Fo AHEFOHTHE NSRBI IE SR AU TR
AL, 5 Qi % (2018) LM =4 WH
AT XU A48 I E ¥ M R EE 252924 600 km,
B B 22 [H 7 1A (R B 2 2078 950 km, A&)
PO RACR, i KT 0 BSOS R b e 7y
e A Bk, JPRHRERX A
T P9 AT IR A7 B0 420 3 4 ok AR 37 4 A o AN T e
B, anE kit (Pareas baiseensis) (Gong
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et al. 2023). A VL AEEEHE (Hebius youjiangensis)
( Xu et al. 2023) . [ 4 EE R ( Gekko
paucituberculatus) (Wang et al. 2024) Fl175 3 =
i (Odorrana liboensis) (BRKIASE 2022) 4.
AR EN SRR BB 3, i — D& 1)1
MR XA Z N, RE T A
B EZEN, BWSEINRERIE, wHY
Tl A JEC AR

O RGBSR sy iR pE S B

Z % X W
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