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Fig. 1 Habitat topographical distribution maps of the four populations of Quasipaa spinosa
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Tab.1 The sampling information of Quasipaa spinosa

REUR FEAK A= i %
population number location latitude longitude
YJFGX 30 VLFEABRTT 28°14'1IN  117°11'8E
LHSYF 30 TIVEAEFEE  28°24'56N  114°47'46E
LHSYD 30 VLFEA TARE  25°5822N 115°27'38E
LHSTN 30 REEHETE 26°55'19N  117°9'49E

1.2 BEEHR

1.2.1 FEEFHEHEUNE ALK 30 B
(15 M. 15 Bf), MEAHIEAR RS 0.1 mm), B
FOG FEIE AR Ar AT I & . B Ae bR
(B )R ESH R MR (kK
(total length, L,) . 3k (head length, Ly,) .3k % (head
width, W), WK (snout length, L,). BE41(hind
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%31 %

limb length, L)) . B (foot length, Ly). FiEF
(forearm length, Lg). HR4%(eye diameter length,
Le)o NTHBERAS R AR S XS FRAE SR AR A 5200, X
BAg EATAREACAL B BR AL AR AR SCUNT « Ly/Ly
Fk KM WL Rk SEMRA Ly Ly W AR
K5 La/Le IBR K MRK Lol R i B /R K
Leo/ Ly FHTER A Lo/Le M IRAEMEA

El 2 T A R AR SR
© Wi, @ HRAGG @ L. FHIETNIRS @ 58 3 A
® XA @ 584 fRms @ KK @ BT 10 4K
20 3K 30 KTE; 4 BRI 5 BT 60 WK 7 IRAR

Fig.2 Morphological characteristics measurement

diagram of Quasipaa spinosa
(D Rostral end, @ Anterior end, 3 Posterior margin of upper
and mandibular joints, @ End of the third finger, & Elbow

joints, ® End of the fourth toe, (D) Body terminal, ® Leg joints.

1: body length, 2: head length, 3: head width, 4: length of foot and
tarsus, 5: forearm length, 6: snout length, 7: eye diameter.
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Fig. 3 The one-way ANOVA results of the four populations of Quasipaa spinosa

B3 4 e e A () b A A B TR 22 Ty 22 40 AT 4 SR
a. SRR b SKTEARK; . WIKARK; d. KK e ATKARK; £ AiEKARK,; ¢ IREAKRK;
h. FIBEK/BE 24, R TR F R AR 8] 22 5 2. 3% (P<0.05), TR 7 Fe /R B A (8] 22 58 2 3 (P>0.05).

a. Lp/Ly, b. Wy/Ly, . Ls/Ly, d. Lw/Ly, €. Li/Ly, f. Lgo/Ly, g. Le/Ly, h. Li/Ly. Different letters indicate significant differences
among the groups (P<0.05), and the same letters indicate insignificant differences among the groups (P>0.05).
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Fig. 4 The one-way ANOVA for males and females of the four populations of Quasipaa spinosa
a. Ln/Ly; b. Lio/Li; ¢. Wi/Le; d. Ly/Ly; €. L/Ly; . L/Ly.
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Tab.2 Principal component analysis of the four
populations of Quasipaa spinosa

S8 F a4 principal component
parameter pcyp  pC2 PC3 PC4 PC5 PC6 PC7
Ly/L, 0271 —0.596 0352 —0273 0371 0474 0.101
Wh/L, 0344 -0386 0074 0.755 0.108 —0.362 —0.118
LyL, 0384  0.046 0562 —0.198 —0.674 —0.133 —0.154
Lu/L 0403 0382 0.069 —0296 0.560 —0.319 —0.428
Li/L, 0.500  0.122 —0.222 —0.122 0.005 —0.210 0.792
Lg/L, 0.388 0450 —0.089 0389 —0.050 0.692 —0.096
Lo/L, 0312 —0361 —0.702 —0.254 —0.282 0.041 —0.365
FRfF(E sdev 1.691  1.135 0922 0.838 0.764 0.636 0.559
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Lg/L+705.521L /L,

LHSYD: —995.175+2954.691L,/L+241.386 W}/
L+542.933Ly/L+135.145Ly,/L+68.757L¢/L—209.153
Lgo/L+770.868L/L;
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i 4 MEEA(LHSYF . LHSTN, YJFGX . LHSYD)
LSS XSRS FIRI iS5 3 ansk 3 fr
IR, SRR R AR R 30 H, SR
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FEUORT LHSYF AR AR 5 ] 1 JE Bl 57 i) 2
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I EEF, YIFGX #EAF LHSTN #EA B AMATE L
B AR SORA, ARG .
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Fig. 5 Principal component analysis and cluster analysis of the four populations of Quasipaa spinosa
a. Main dispersive dot plot of Quasipaa spinosa; b. Contribution rate of principal components in Quasipaa spinosa;
c. Relationship tree for cluster analysis of Quasipaa spinosa.
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Tab. 3 Discriminant analysis of the four
populations of Quasipaa spinosa
T o2&
predicated species membership

LHSYF LHSTN YJFGX LHSYD

A BoE ERR/%

population number accuracy

LHSYF #1358 REERAK(0.197); ZHRZ
FEVE PR 0.116~0.146, Y940 TR KT (3% 4).

R4 AN BREAEREMEREEERITEER
Tab. 4 The results of genetic statistics of the four
populations of Quasipaa spinosa

BER REARgC WDNZ: M9 BRI
population  n GHEH, G He ZHAE P RELF
LHSTN 30 0.035 0.129 0.146 0.287
LHSYF 30 0.038 0.103 0.116 0.197
LHSYD 30 0.035 0.114 0.130 0.238
YJFGX 30 0.037 0.124 0.143 0.264

LHSYF 30 83.3 25 3 0
LHSTN 30 66.7 4 20 6 0
YJFGX 30 73.3 1 7 22 0
LHSYD 30 90.0 3 0 0 27
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L6 4 A ek AN [ 2t SR A ) 3 A I st
Fig. 6 Discriminant analysis scatter plot of the
four populations of Quasipaa spinosa
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Fig. 7 Cluster analysis of the four populations of Quasipaa spinosa
a. PCA analysis; b. Phylogenetic tree.
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Fig. 8 Map of the population’s genetic structure of the
four populations of Quasipaa spinosa
a. Cross-validation error rate; b. Population structure.
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Fig. 9 Gene flow tree of the four populations of
Quasipaa spinosa

Arrows indicate gene penetration or migration events
that occur between populations.
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Fig. 10 Plot of the kinship matrix of the four populations of Quasipaa spinosa
a. IBS distance. The color of the box is closer to blue, indicating that the smaller distance, the closer relationship, The the color is
closer to red, indicating, the greater distance, the further relationship. b. G value matrix heat map. The color of the square is closer to
red, the greater the G value, the closer the relationship. The bluer the color, the smaller the G value and the farther the relationship.
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Morphological characteristics and genetic differences in Quasipaa
spinosa

XU Bowen, YI Peipei, FU Xuejun, YU Jinxiang, YU Zhijie, HUANG Bin, GONG Haibo, WU Xiya, LAN Ruolin

Jiangxi Provincial Aquatic Biology Protection and Rescue Center, Nanchang 330029, China

Abstract: Due to excessive human disturbance, the germplasm resources of Quasipaa spinosa are experiencing a
decline, and the gradual reduction in genetic diversity has become an urgent issue that needs to be addressed. The
objective of this study was to identify the germplasm of different geographical populations, comprehensively
evaluate their characteristics, and identify excellent breeding populations. This would provide important reference
materials for subsequent population selection and the optimization of germplasm resources. The study employed
methods such as single-factor analysis of variance, principal component analysis, cluster analysis, and
discriminant analysis to conduct morphological analyses of 120 cultured individuals from four geographical
populations (Guixi YJFGX, Yifeng LHSYF, Yudu LHSYD, and Taining LHSTN). Genetic differences among
Quasipaa spinosa populations were also analyzed based on simplified genome sequencing results. The findings
revealed variations in the morphological characteristics among the four geographical populations. Particularly
notable were the differences between LHSYD and the other three populations; however, there were similarities in
morphological traits between LHSTN and YJFGX, without significant differentiation. Four geographical
populations exhibit a relatively common sexual dimorphism in body limb length and other related indicators.
Based on morphological characteristics, the four populations can be roughly divided into three major branches: the
LHSTN population and the YJFGX population each form a branch, while the LHSYF population and the LHSYD
population comprise another branch. The observed heterozygosity (H,) ranged from 0.035 to 0.038, lower than the
expected heterozygosity (H.) ranging from 0.103 to 0.129. Moreover, the average inbreeding coefficient ranged
from 0.197 to 0.287, indicating a high level of inbreeding within these populations. A relatively high degree of
genetic differentiation was observed between LHSTN and LHSYF (F4=0.303), LHSYD (F,=0.277), and YJFGX
(F=0.276) populations; however, only moderate genetic differentiation existed among LHSYF, LHSYD, and
YJFGX populations. In summary, (1) there is morphological variation among the four studied populations, but not
at the subspecies level and (2) the overall genetic diversity of the population was relatively low, indicating a high
degree of genetic differentiation and independent genetic information. This characteristic makes them suitable as
parental sources for crossbreeding, thereby enhancing the genetic diversity of the local population and optimizing
germplasm resources.
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