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X T PR B A ML P (UPGMA)
FREW, I LUR il (Xenocypris argentea)Zk ¥i /& D-
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ANEE, A8 FHTQ-TREE ) g VT 77w 335 24 % i 5. 1% 284 1)
B R IR (ML), i 1 B AXAR 2 (K2P+ASC)F H
ModelFinder (v1.6.12)" 3% FBICHE#i 5, SFFstan-
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Art™ H I TCS Network 5 3 22 il 5. 4% 714 17 24 [
D B A 24 ik 6 P ) 3534 22 S 5 B IR S D OR R,
T 56 HI F Arcmap 3R 15 8 R A A1) (1) 7K 2% 2 29 4 B,
I 7E GenAIEx 6.51025" efvalé e b5 ol 8 [H) 383 4% 43 14
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FRak s k. BIEA. T. CHMIGIHIFEEED N
33.92%. 31.13%. 20.79%#114.16%.

FERGI BTN SAL A5 . 244 B R B AR
ZREVE . BEFER 2 FETE AT YA T R £ 800
40.903. 0.00543F15.065. S/NFEAA ) B 7 &2 B
P FAZ B 2 FF M 1 A2 46 43 31 29 0.755—0.911 41
0.00277—0.00556., HYBEMR A ) A5 7 %
FEME(0.91 ) FEZ R % FE14(0.00556), I HA ST
JIT A 4G DU 21 244 PSR PR R 1SS, o e B A B
162.5%. CLHFF B A5 8 2 0 PE 5 1K 250.755, 1M
LY BRI R 2 FE M % 0.00277 (R 1).
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Al HE A P 88 A 7 S o R [ AR A 5159048 %), T
TR 18] (13804 22 B4 5 B AR 7 119.52% (£ 2). 54
B A 7] 388 4% #E B °H0.00467—0.00658, DIHEE /4 5
Y ZAEAAR ) ()8 A% BE B i K, HY BEAR S LY BEAAR ][
IR B /N e FEARIE] FF fH8-0.01831—0.23827,
LY#AF S Ha Mk M A A EEES, A
5YZ#AER K, 50.23827 (35 3).

AL B Hap NS BEAR B 3L 5 80 . HY ¥
R A K5 A 4% 2 (Hap15. Hapl6. Hapl8F1
Hap19), (5 & B35 B (1) 16.67%; LY BER 04 34 45
A L% (Hap20. Hap21F1Hap22), o s 545 7Y ()
12.50%; YZH#E AR 4 A 20> 55 A 5 A5 8 (Hap23H1
Hap24), i B A5 R 8 .33%; 2% (CL)AI 4 VL
(DI A IR A5, 2 51y Hap8F1 Hap9
(K 2). BAERMLARZEL T4 R DR, i 5
R BRI AT, A R T IR BB SE 1) 43 52, B
TE FL A B 245 [ o S B DA SR B Hap L A% O (1) 2
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UPGMA%R 2K 45 ] B IR, HYFF K S LY B 5
N—3, YZRR S CLEHAR N — 3, B R A5
P 5DIHFAR R A 4).

] Mantel test3e iiE Ff B [8] F o 1R 8 A% 43 A0 RE P
5 D) b, R I R O AR S P R B, 3 AN AT
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Tab. 1 Genetic diversity of five Xenocypris microlepis populations based on D-loop sequences

R AR B AR WRUZFEE BRI THRRE RN
Population = Mutation site  Haplotype  Haplotype frequency (%) Hy P, Mean nucleotide difference
YZ (n=26) 19 9 37.50 0.791 0.00538 5.028
DJH (n=49) 23 13 54.17 0.904 0.00552 5.721
HY (n=35) 25 15 62.50 0911 0.00556 5.193
CL (n=48) 16 8 33.33 0.755 0.00464 4.335
LY (n=30) 16 6 25.00 0.786 0.00277 2.584
All (n=188) 37 24 100 0.903 0.00543 5.065
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T A 1) R DU A 35) 52 22 W oy A (R I AR ) 5 (] 6) 65.05%, 1M G+CHI 5 & N34.95%, ZH W & AT
LI 17 ORI A 20 e vkt 225 SR SR, AR 4 e o i, P A ME BN I mDN AR IS (R AE DY, B
FURRAE2S -1 — BLAL T He e R, (25 54 1 57 2 16V (H )RR B TR 22 R AR () A2 PP Ak 1) b i
DLk, HY BEATE IR AR I M ok i 5, 1 H R4 1R Z BRI B BARFRD, AR mtDNA H FIP; 47
B 2B IR S H (8 7). M A% 22 REPE R A bR v, T 2 S B A
S KRS 2 BRI (H=0.755—0.911, P=0.00277—

3 Wik 0.00556). YT 24 fig il 11 38t 1% 22 FF P vy T Ak T
3.1 HITImEESEABEIREE B AN (H;=0.5333+0.1721, P=0.001). 4&HHT(H~0.129—
2 KA DNAD-Loop X J7 71] [A] 155 5 48 K [ 4 £3 BENRESEGREAEIREEERE,

‘[‘{-‘Hﬁ,ﬁ\lﬁ 1&%’{’—% ﬁEPEZﬁEP V\] Ei{zls E’\];{ﬁ/ﬁéﬁ**ﬁ EF‘ , *H kt Tab. 3 Genetic distance and Fy among five Xenocypris
microlepis populations
F+ 2 AN RHESMBEEEK D-loop XFFID FHESR Pk
Population YZ DJH HY CL LY
tions based on D-loop sequences Yz 0.11602* 0.05908 —0.01831 0.23827*

A S i FEER AR ABRITERER DJH 0.00658 0.02864* 0.11739* 0.11810*
I

Source of F Sum of Variance Percentage HY 0.00592  0.00616 0.04778* 0.08559%*
. reedom e . . : :
variation squares _component _variation (%)
FEIA ] CL 0.00495 0.00615 0.00545 0.19711*

Among 4 45.758 0.24587 9.52 LY 0.00534 0.00515 0.00467 0.00470
populations

iy 2 A0 DA R R (40 36, 80 26 DL 1A
Within 183 427.780 2.33759 90.48 [B] Fy; *# 7" P<0.05
populations Note: Below the diagonal line are the genetic distances
Bt between populations, and above the diagonal line are the F, values
Total 187 473.537 2.58346 100.00 between populations; * indicates P<0.05

Tab. 2 AMOVA results of five Xenocypris microlepis popula-
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Fig. 2 ML tree of Xenocypris microlepis based on 24 D-loop haplotypes
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Tab. 4 Tajima’s D and Fu’s F; neutrality tests results of Xeno-
cypris microlepis
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LSRR S SR 1) 15 7 3 A0 o O R BRI
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POPULATION GENETIC DIVERSITY AND HISTORICAL DYNAMICS OF
XENOCYPRIS MICROLEPIS IN THE XIANGJIANG RIVER

ZHOU Si-Jie', XU Li-Mei', LIU Yu-Lu', HUANG Yan-Fei', LI De-Liang' and GONG Yu-Zhou"’

(1. College of Fisheries, Hunan Agricultural University, Hunan Province, Changsha 410128, China,
2. Yuelushan Laboratory, Changsha 410128, China)

Abstract: A total of 188 Xenocypris microlepis specimens were collected from five populations in the Xiangjiang
River: Yongzhou (YZ), Hengyang (HY), Dongjiang Lake (DJH), Chaling (CL), and Liuyang (LY). Mitochondrial DNA
D-loop sequences were used to analyze the genetic diversity and historical demography. Analysis of the 188 sequences
revealed 37 variable sites and 24 haplotypes. Haplotype diversity (Hy), nucleotide diversity (P;), and genetic distances
among populations ranged from 0.755 to 0.911, 0.00277 to 0.00556, and 0.00467 to 0.00658, respectively. Among the
24 haplotypes, only Hapl was shared across all five populations, and no phylogenetic structure was observed. Analysis
of molecular variance (AMOVA) revealed that most genetic variation occurred within populations (90.48%), while
only 9.52% occurring among populations. UPGMA clustering based on genetic distance grouped HY with LY and YZ
with CL. F-based estimations indicated low genetic differentiation between HY and DJH and between HY and CL;
moderate differentiation between DJH and YZ, DJH and CL, and between LY and the other four populations; and no
differentiation between YZ and CL or between YZ and HY. A Mantel test showed no significant correlation between
genetic differentiation and geographic distance. Neutrality tests and mismatch distribution analysis suggested indicated
no evidence of historical population expansion or contraction in the Xiangjiang River, whereas Bayesian skyline plots
indicated a declining trend over the past 250000 years in all populations except HY. These findings provide valuable
insights for evaluating the effectiveness of artificial restocking and for guiding conservation and utilization of X.
microlepis genetic resources in the Xiangjiang River basin.
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