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Abstract: [Objectives] In order to reveal the differences in the main morphological characteristics of the
Leptobrachella, it is hoped to provide a reference for the subsequent taxonomy and pedigree geography of
Leptobrachella. [Methods| Apply morphological analysis methods, use the shortest distance method of

Euclidean distance for cluster analysis, construct a cluster tree to show the grouping relationship of six species.

EETE  SONERHHIE BRHS0#[202014Y029), EZK EHARIEEILETIH (No. 3196099), SRMIARMETHEANA BKIIH
(B# 4 KY F[2018]455, BA#ar KY £[2018]468), St HAEMAF 7L H (ByR&EA[202011Y083), SN MALAIIE CEyME}
#1[2020113 5);

* JEIER, E-mail: hjsu@gzu.edu.cn;
BE—EHENE hn, B, WA BT BRI AR E-mail: 742472622@qg.com.
Yok FI . 2021-05-06, &M FIM: 2021-10-24  DOI: 10.13859/].¢jz.202201006



«50-

FYEAE Chinese Journal of Zoology

57 %

The stepwise discriminant method is used for discriminant analysis, the trait parameters that contribute greatly
to the discrimination are selected, and the discriminant formulas of six species of Leptobrachella are
established. The morphological characteristic values of the individuals to be determined are respectively
substituted into the discriminant formulas, and the formula values are calculated and compared. The largest is
the population to which the individual of Leptobrachella belongs, so as to verify the ability of each main
deformation contribution trait to distinguish species. [Results] The results indicated that: Morphological
character Snout-vent length comparison: From large to small, the snout-vent length of the six species of
Leptobrachella are L. chishuiensis, L. suiyangensis, L. jinshaensis, L. bijie, L. wulingensis and L.
purpuraventra (Table 3); Cluster analysis showed that among the 6 species, the difference between the L.
purpuraventra and the L. bijie was the largest, and the L. purpuraventra and the L. chishuiensis had the
smallest difference (Fig. 2); The difference of six species of Leptobrachella mainly focused on the ratio of
snout length / snout-vent length, internasal distance / snout-vent length, upper eyelid width / snout-vent length,
maximal tibia width / snout-vent length, hindlimb length / snout-vent length, fourth finger length / snout-vent
length (Fig. 4). The accuracy rate of morphological feature discrimination was 75.0% - 100.0%, and the
comprehensive discrimination accuracy rate was 90.0%. In addition, we also compared the quality
characteristics of six species of Leptobrachella (Table 4), and found that they can aso be distinguished by
quality characteristics. [Conclusion] This study initially revealed the morphological differences of these six
species of Leptobrachella in the Guizhou Plateau. It is believed that the Leptobrachella in the Guizhou
Plateau can be well distinguished by measurable and qualitative traits.
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Table2 Measurementsand its definitions of mor phological traitstoward the Leptobrachella specimen in this study

LR Traits 5% Y Definitions
kAEK Snout-vent length, SVL
3k Head length, HDL

3% Head width, HDW

Wy Snout length, SL

R 1% Eye diameter, ED

HE 7] B Interorbital distance, 10D
B A Internasal distance, IND

R % Upper eyelid width, UEW

[ Wi 2544 J5 i (1)K ¥ Distance from the tip of the snout to the posterior edge of the vent

B Wit &N RIS JE 40K Distance from the tip of the snout to the articulation of jaw
SKN 2 18] ) B K 2E 25 Greatest width between the left and right articulations of jaw

F Wy %2 B T £ (194 & Distance from the tip of the snout to the anterior corner of the eye

AR A7 71 20 AR J5 #7119 BE &9 Distance from the anterior corner to the posterior corner of the eye
RGP 4 2 8] ) B /N BE B8 Minimum distance between the inner edges of the upper eyelids
Fo A7 B FLN S 2 I ) BE B Minimum distance between the inner margins of the external nares

MR 1 B K B
Greatest width of the upper eyelid margins measured perpendicular to the anterior-posterior axis

B LA AR £ 2 18] () 85 25 Distance between nostrils and anterior canthus
S LA 2 18 KR 25 Distance between nostrils and snout
K ELAE Maximal tympanum diameter

ST o PR 5 2 ) B
Distance from anterior edge of tympanum to posterior corner of eye

£ REE Nasal-eye length, NEL

E.YPE Nasal-snout length, NSL

A% Maximal tympanum diameter, TYD
FAREE Tympanum-eye distance, TEY

AR 717 £ 5] 5
Distance between anterior corner of eyes, IFE

AR5 fA ] 2R
Distance between posterior corner of eyes, IAE

FK Manuslength, ML

iR AR A 2 (815 55 Distance between the anterior corners of the eyes
WiR 5 1R A2 2 6] (¥ #5755 Distance between the back corners of the eyes

5 AR B S (B
Distance from tip of third digit to proximal edge of inner palmar tubercle

HIE & FK Length of low arm and hand, LAL [ /i 565 258 =45 K i (14 £ Distance from the elbow to the distal end of the finger IV
iR BROREL A B 4% Maximum width of the lower arm

AT FLEIE S5 Distance from vent to knee

Ji& &0 ¥ o 18] ) K - Distance from knee to tarsus

Ji s dp 3 Ak 2 18] (¥ BELBS Maximal tibiawidth

FEI P B 5 AT i 4 55 U Bk A 3 R4 - Distance from tarsus to the tip of the fourth toe

IR DG 2 55 G A A i PR G B
Distance from the tibiotarsal articulation to the distal end of the toe IV

ATFLEI %5 VY Bk A 3 Distance from tip of fourth toe to vent

Ji5 0 5% i 1 P B9 Widest distance of the thigh

JB ¥ 5 B ) B Widest shoulder distance

H—FRFEEF I FE 45 2 Distance from the base of the first finger to the end of the finger

i % Lower arm width, LW

B+ Thigh length, THL

Jiz K Tibialength, TL

£ %% Maximal tibiawidth, TW

A& Foot length, FL

/£ K Length of foot and tarsus, TFL

J& B Hindlimb length, HLL

% % Thigh width, THW

JH % Shoulder width, SW

# 1§ First finger length, FIL

#5 2§51 Second finger length, FIIL
%5 345K Third finger length, FIIIL

% 4 5+ Fourth finger length, FIV

B IR RGP 2 Distance from the base of the second finger to the end of the finger
5 = 4R A R 4R 55 P 25 Distance from the base of the third finger to the end of the finger
S5 V045 FE50 3 45 4 25 29 Distance from the base of the fourth finger to the end of the finger




13

LS BN R 6 5 SR TR AL 22 57 0 M

e« 53

HRIEERAESEII R U AR KAE L 100
F LR IE (EF 4 2019), L1535 28 T4
EeB PR Sk Sk (HDL/SVL) . SkE/
Stk (HDW/SVL). WK/ Sk (SL/ISVL).
IR 42/ kR K CEDISVL ). HE 8] #5735k 4k K
(10D/SVL). EfEEkfAK (IND/SVL). L
HR BG5Sk AR K CUEWISVL) . SR FR/ SR K
(NEL/SVL). &M/t (NSL/ISVL). 8¢
JEAR kA (TYDISVL ). SR #R /L 4 K
(TEY/SVL). HRFT A [ FE/ Sk AR AFE/SVL).
R 5 A TR FE SR K (AEB/ISVL) . FREL AR K
(ML/SVL). HiE K& FK LR K (LAL/SVL),
i 98 1Sk AR K (LWISVL ) . Kk iR K
(THL/SVL). REKELAEK (TL/ISVL) . %/
SR (TWISVL) KA (FL/ISVLD.
KSR (TFLISVL) . Ja K /kiE K
(HLL/SVL). BesirkiEK (THW/SVL). JH
W ARK (SWISVL) . 5 1 R K/SkiEK
(FIL/SVL). % 2 fa K/ kK (FIIL/SVL).
5 3R KSLAAK (FINL/ISVL). 5 4 f8 K3k 4k
K (FIVISVL) (Fftsf 2).

BT Bk 6 YR AHRAE, ZH KK
I R R B A AT R T, MR SRR,
[ 6 MIFITEIEA L H R R 1IBHB P H
SNEIEAT FU B 34, 3 o0 400 DT R BOR
RS 6 FrEe s AR, KfrHE
MAE TS FHAEE 2 AN B Ak, T
HHARMEIHAT R, &RE R ERIEA
ET IR R, DAIGAE & = BB AR srmk PR
XX R ae 1. T SHEFI A SPSS
21.0. Origin 2020 5 #1458 o

2 R

21 6FERERLAKER

6 P SUERILL, FR/K H S SR K R,
SN - DRINIS S VNG SN DR U S
BRI IMRIRCA, FRK G 22 fH 5 50 |
GUbB g HE RO R ERE, B
HRE (R 3I)
22 6FERIBHRIESRERR

RIE R RE R RE, RIEERE, Ff
SN NIV SN /R DS § iy it ST E2 7 e
BRGNS S 5 R
ESROTE I R, U T B R 5 A
5 R RIEE LS EERR A (H2).
2.3 6 FhERIERITEASRAEHAI A

XSGR 28 T EL B 1 TR A oA S
o (B 3, gREY, BREkEKSREK
kK (0.76). SRSk AAK 5 SR PR/ kA4
K 07D, MR KK SHTE LTk
K (070 JERKELMEK SR L F KA
K (0.65). FREMK ST LFK MK
(0.60) 5 41 LuAg A AR A7 7E 235 AH DG, HoAi bt
BIPEAR Z T TG A e . Ui B B SR, BR
FELE R AR O B LL AR A1, FoA o A7) PR
& AT LA F B b i

X} 6 B T 28 MR IE S AR K S IR
BATIBELFI T o 25 M2 iRk 2 N e b
HANFN R, BAMEE — D TTERE, Sy
EE, JiE 6 AKX 2 S A BOK DTk 1
PR (B 4, FRER ST &P 51 PR AL X ~ Xe
RSk RN DS/ RN B NS VDS

3 6 FERELAK
Table3 Range, mean and standard deviation of body length of six species of Leptobrachella

e VSN R F R ENTE SN AU SN EARE SN DIV
L. purpuraventra L. wulingensis L. bijie L. jinshaensis L. suiyangensis L. chishuiensis
FEAR (ind)
Samplesize, n 6 3 5 4 8 6
JtE Range (mm) 27.85~30.92 28.69 ~30.29 29.94 ~31.38 28.95~32.50 30.80 ~ 34.20 27.85~30.92
P+ bz 29.10+ 1.28 29.31+0.86 30.83+0.57 31.24+1.08 3233+1.21 2910+ 1.28

Mean + SD (mm)
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Fig.2 Cluster dendrogram of six species of Leptobrachella based on morphological traits
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The numbers on the upper scale in the figure indicate the degree of morphological differences among species.
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Fig. 3 Correlation analysis between proportional traits

SVL. Snout-vent length; HDL. Head length; HDW. Head width; SL. Snout length; ED. Eye diameter; IOD. Interorbital distance; IND. Internasal
distance; UEW. Upper eyelid width; NEL. Nasal-eye length; NSL. Nasal-snout length; TYD. Maxima tympanum diameter; TEY. Tympanum-eye
distance; IFE. Distance between anterior corner of eyes; |AE. Distance between posterior corner of eyes; ML. Manus length; LAL. Length of low
arm and hand; LW. Lower arm width; THL. Thigh length; TL. Tibialength; TW. Maximal tibia width; FL. Foot length; TFL. Length of foot and
tarsus; HLL. Hindlimb length; THW. Thigh width; SW. Shoulder width; FIL. First finger length; FIIL. Second finger length; FIIIL. Third finger
length; FIV. Fourth finger length
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Fig. 4 Thedifference of theradio characters of six main contributions of six species of Leptobrachella

P e 0 A 2 P8 0 b v AL 5 TR A LU A 08
The ordinate scale data in the figure is the standardized morphological scale data.
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80.0%, AR 4 P M 1A I HER 22 251k 2
100.0%, 6 5 5 uE 1) 25 & ) ) 4 1 2 N
90.0%. — Rk, H ) H R B R R H R
FEARIERRIA], 0 AR TR R AR 4
S X5 2 g 7AW EA B,
ARESHIRIARM A K, HlfE A
BARAE R GIREN], bl 5 REM A A
X 6 MRplaIE R EMR B AT ER, W
BF R R 0 o B B AR . Wi, JE
KANEKIX 3 AN HIRTE B S0 @ P il P =
PR B EE AL, B KR m

VRIS BIEAZ RE ST WK M2 PR Sk AR ()
HEAD BRI Wik, R B A iE
KX 3 AR, XA SRR SR e
ZiY- S8
24 6 FhERERRERE

b AT I T LIORE b 25 SRl (TR B3 )
5HAD 5 R B SRUEHATIX 705 PR A Bk 0 25
AJ DX 22 BH B (AN D5 Ml A i e
KA BNERLE AT X T AR E RS GRS
AN B PRRRAR N K IR AR HERCIR I
A X IR R R (R G, R EOBE D
HERHERE (AR, BARORAD
T BRSO T R JEIREL e B A R i 1) R R
AIDOF HoAl S RhEE R 00 BRI
A X 73 R B S A A B Al e, IR
AT R R X R B R AN LAl B B R fg
(KD .

Tk R K
Lo BETAITEEETE .ottt GVhE IR L. jinshaens
BIETAI B SR BB EETIE ..ottt ss st 2
2. BEITE I LI oottt 2P 980 L. suiyangensis
FIFI I S35 oottt sttt ss st s s st ssansnnes 3
3. JE AR TR T SETT IR IR T ¢oevvocveseeeseesee ettt ss s ss sttt neas 4
i JEE UG AR R AER B DG T AR R IR e, Fr/K 980 L. chishuiensis
4. ISR, B AE A KT R s S5 5 50 L. purpuraventra
PRI A BB E A, B A A E UK A AT s 5
T L T s T OO OB B 980 L. wulingensis
RS R s T SO BB 3 5865 L. bijie
s e I 2 O 3B 7R T DL SE HER b SN
3 ik

G2 5 R A BE R AR AEY)
FR RN EEFANES (BBR%E 2010).
TERFINEEVE 2 E IS 2 . THA R
WA, J A I N T A 2 (P RO AR SR T2t L
TRl 5 1 BB (Tautz et al. 2003). TEZAE
Bt 5 6 AR & AT S MR AT I R b
XF, MTA RS E R, R R TR AS

ARPIFZ RIMEAS ZE R . BTSSR Z 0
AMONEC) TN AT A GEESE 20200,
BHk GGkmeE 2014). Ptk (Fxss
2007, fi#E 4% 2019). €474 (Chen et al.
2020) FIW§UGFRENY) (Alhgjeri 2021) Z&HFF .

BRAMSJE AN AT, BB TR
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Flo-L AL, H T E A Rl AR, A
SRR AR R, TR, ZE YR I 2 R
LA (Rowley et a. 2015, Chen et al.
2018) o UL AR i M o B AN T 3 SR
# (Frost 2021), ZHHM#EE T HTER
MR RIS TS 22 502 15 B SR L AT v R
Hikid.

KOFFCR RfE RN =77, R
KR A 3 B PR 2 T S vt M 7, X
VAR B 2 JEUBT R BT 6 P o8, HIEHE
HOSE, BT EGE, PR RE, SZHER
i AROKERIER SV RE, WIS ER
T BB MEERER, RIEERIE, oK
O, R ERIE NGRS, T2 H %
G G ib B SR T B S U 5 B B
BT RN ERT S RE R IR R AR
TRIF B X 43 FF, 31X 0] G5 PR AP R A A ok
FIM TR, 6 FERMEZ RINTEEZERE
TR PRI KRR K (SLISVL). & A/ sk ik
K (IND/SVL) . _FHRIS %5 /S 4K CUEW/SVL)
2581k K (TWISVL) & Kk kK
(HLL/SVL) F1% 4 15Kk K (FIVISVL)
X 6 TG PHR E, 40590 4 T R HERA 26 75.0%
~ 100.0%, Zi&HIRHERIZ N 90.0%, Ui 6
Pl IME T R 2 A 22 K. (R
Pridss, BEWEFIER—3, 5 Cheng %
(2021) iz fHl 16S rRNA K7 1) 5 5 ifs J& 82 i
VRN 22 G0 K 8 W rp B B R b R oK B T
HONH KRR PSR ZE S, XA RE S A
FEARERAE K, AR T AT 7O
6 FMEET 7L K. o TREE STEAE
P2 I —BEHATF, X255
RGEREFHIZ O BZ — (Leeeta. 2001).
BRI, 5 R I 9 R G I Rl Fh R A B

BE— B IAIE
Z % X W
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