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A% 2 B M 5 A% 245 0 oF 5% v AR B T 5l
FH o BRBH 1 e 2V OH Y 20 ANk LR FRIC T T
LT FHEMF (Cherax quadricarinatus) 3 1% & BEK
st Z RETE Mt G 2540, 25 REWEF G M
FEAR 35 1L Z PR A PR, (BT DR R 5 1 K,
WAL RE AR, BT @SN R
(Macrobrachium rosenbergii) £ R [ 1L £ F #E
PR L T MR TR AR 3 M T DR
Grh, KBUETE e 2R T R, BRAR
FERIRRAAE, 54 Wi fe Z AN JC ] B 22 1k,
IAEAE I B Z38; Wang 25812 10 X TR
EXTIELE 4 R K45 (Crassostrea gigas)REARE
T3 AT, 455 W BEAR L B 0T HE AR 9 38t 1% A8 5 5%
We s, AL AR AR, A BRI E M.
S ST ST G ER =% TS Ry A R A1 eI K 7/ b=
ORI A ST B, iR R R BRI e R
2k A A L 2 FE 1 5 AR 454 43 i R DL
i

AR AHC T LI R 20 D2
I RS, XA TIERE FR/ANEER 5 A~
AT BRI 8L Z R0 S L 25 AR b 17 5%
B, DAIBI R /0N e 050 it b 1 i — 20 5 B it e
2%

1 MEEFE

1.1 B EEMREF

SEER AT FH/INIRER Fi~Fs 2E A BRI R AL
A BT A ARl R 25 /N R IE WA 2 b (2%
i), &l 389 BREML(GR 1).2017 4, &KL
BRI . IRV T A S 1 S A AR
HATRER N ZR5C, TR 554 750 H b rp [R] A S )l 5%
—AEJE, PRIEAREI . @R . AT 600 R
R, 600 FEMESRVE R JERIBEIAR, DIA G N 8L
WE R, ERESE 5 RN E . B R7EEr
By BOFN 45 RFFE 0 LR By B3l A T — IR e 4%,
BT B B R R R 20%, RUERBYBYEE AR 5%,
SRR 1%GERRHRE N 2.64), HEH 1200 &
(HERE EE R 1 1)ZERE T —14R,
1.2 DNA £

A Bt AL Bk 1 7 A 5 M P B /N R RS AR, R

U HE B AIL IR PR AT T J0K 2B, LS 2 B (R 4]
DNA., FHZEE-A itk EE DNA, His
K 1.5%B B W e i B Uk Rl DNA 19 58 38 AR 1
W o8 B LB AE () DNA BT 3R H % B 4 # 4L
(Nano-300) H & I vie B, 1] FH JG 11 8 4l K 58— 4%
DNA ¥ EFi B3 50 ng/ul, 20 CI-AF#H .

xR 1 EFHEEMRES MANERER
Tab.1 Sample information of five generations of the
Procambarus clarkii breeding population

1L generation  FEAKE sample number  RFEAFEA) year
F, 78 2018
F, 78 2019
F; 78 2020
Fy4 77 2021
Fs 78 2022

1.3 PCRyBERIESE

B 20 X sk TR FRic e [ A A2 B 3 AT
SNSRI BARE B 2. 15 BRI 5
Jil FAM . HEX 5 TAMAR Z55% Y6 5L P kA T84
I E AT ERAE ) (A )RR BR 2 Rl A L. PCR
SR 2 (20 pL): Taq PCR Master Mix (2x) 10 uL,
L FHERASIA 1 uL, FEH4 DNA 1 pL, K
B ddH,0 7 pL PCR ¥ 34 451 94 “C AL 5 min;
94 CAEME 30 s, EME 59 'C 30 s, 72 C FEf
30s, # 35 MEEF; 72 CHEAH 10 min,

PCR 347 1% R A Y @D BHE 0
A BRA FEAT BN BRI, e SRS /N ERF
P il 25 B 10 A7 A S R R e R O B
K/NBRUEHN LIZ500,
1.4 BESITE5SH

KM GeneMarker 2.6.3 #4081 E 7
SRR RS R A5 07 R DR R /N S LG AR, %
K 25 A7 0 M 580 . R GenAlex 6.51 %X
PR 5 4% A7 A5 7 108 75 BE A F 0y SO0 00 455 7 3
PIEU(N,) 3B FE PRIV, « R 2% 6 B2 ()
W5 (He) . R /R85 (Fo)iX 2 S50, fifi
i Genepop 4.3 B4 x5 B BEAAR 193 58 2 B (F),
51— IR AR AS~F-1#(Hardy-Weinberg equilibrium, HWE)
HEATAY TR B . Cervus 3.0 BT E
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content, PIC), ] SPSS 26.0 Zf 8% 36 & #EfA
K-W K4 (Kruskal-Wallis

) 38 15 78 5 2 kAT

% & (polymorphism information

K2 0XMIDEMRFIZSWER

Tab. 2 Information of 20 microsatellite loci

test), FIH Arlequinn3.5 %/ T
(AMOVA), 5 MEARRYAE AL P22 (UPGMA)
RS R EMH MEGA 7.0 # k2% ¢

I

H e SERE /9 e o
137 5 locus 5|¥) 7% (5'-3") primer sequence ]E,k i/ C H“F,v,j(/]\/bp EE&E
annealing temperature size range repeat motif
PcWH-04 F:AATGTCAGACTACGAAGCATTGA 59 132~195 (AAT) 4
R:TTGTTTCACGTCTAGATCTTCCAG
PcWH-45 F:TGGAGTCTTGCCTACAATACAGG 59 146~162 (AAAC)s
R:CATGGTTTTATCCAATTTTCTCG
PcWH-49 F:CCACTAACAACCTTTCCTGTCAT 58 140~164 (CGCA)s
R:CATCTCAAGATAACCACTCCCAG
PcWH-55 F:TCATGTGCCAATACTGCTCAAT 60 138~162 (ACTC)y,
R:TAGTCAGAGGACAAGGTGAGAGG
PcWH-56 F:GTTACTGACCTGGCACACTCTTT 61 142~197 (TAACC),
R:ATGGTTTAGTGCATAGTTAGCCC
PcWH-73 F:GTGTTAAATGATGCTCGCTTGTT 59 132~156 (GTCTCT),
R:GGAGGACTCTCAGAGCTGGTATT
PcWH-84 F:-TTTACATTTTTCCAATCCAGTCC 62 154~158 (TCCA)s
R:TATTTGGGAGGACAACAGGATG
PcWH-101 F:CGACATCAAGAACAAGGACAAAG 59 130~157 (ACA)s
R:CTTTGTTGGTGTCGTACATCCTT
PcWH-130 F: TGAACTCAAAAGATTCAAACGCT 58 90~118 (GCCT)6
R:GCATAGGGTATATATCTGACGGC
PcWH-149 F:TAGGCATACCTGTGTACCTTCGT 59 79~115 (ATT);s
R:TAGGGTTTAATTTCTGAGCCCAT
PcWH-182 F:-TATCCATGGGTCAAGTAAACCAC 60 119~191 (TGG)s
R:TTGATCCAGTCGAGTTGTCACTA
PcWH-192 F:ATATATTGACCCGACACCAACTG 59 116~152 (GAAATT)s
R:CTTCATCATACACACGTGAAAACA
PcWH-204 F:CCAATGTTTGAAGAAGGAACCTA 59 123~156 (TAT),
R:CCTCATAGCCCTAGTGGATTTTC
PcWH-208 F: TTGAGCTTGGAAACATACCAAAT 59 103~133 (TAACC)s
R:GTGTGTATTATGAACGGGATTGC
PcWH-210 F:GTAGTGATCGTTGTTGCCAGTTT 60 102~122 (TGTC)s
R:GTCACACCATGACCCAGTATTTT
PcWH-230 F:GTATGGTAAGTTTGTCGTGTGGC 59 78~90 (ACTG)s
R:TGCGTATTTTTGGACCTTTTCTA
PcWH-240 F:-TTGGGACAAACCTTGTAACATTC 59 85~89 (TCTG)e
R:CAGACAGAGAGGGACAGACAGAT
PcWH-266 F:ATTGCCCTGTTATCAGTGACTTC 59 111~147 (TTTA)s
R:TATCCTCACATTCCCAATGTACC
PcWH-316 F:ATAGAAGGCACTCAGCCATCATA 58 130~146 (AGAC),
R:TGGTCTGGTCAACCTTTGTCTAT
PcWH-356 F:TCTCTCAAACTCAATGTACCTTCTTG 59 92~116 (ATAA)6
R:GTTGAGAAATGGCATTAATTTCG
MR, AN EA 5~22 PMEMIEH, Fi~Fs
2 HREHW

2.1 EBBENETHIERCHS SN

20 Mk PR A s AE AR R 2 RE
i, HEMMZEMEGEE 3). B E] 246 455

BOEd

) N, - F 5~22, VAN 12.30; No i+ F
1.863~8.812, F-¥{H N 4.521; Hy /T 0.237~0.699,
SEIE K 0.501; H, /T 0.463~0.887, “FE-XME K
0.745; PIC /v T 0.384~0.877, F-¥{H K 0.711,
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Tab.3 Genetic parameters of 20 microsatellite loci in the Procambarus clarkii breeding population

MITEN A locus WL ALIEF BN,  AREFALIER N, WL 2% & B H, WHBRB I H, ZBF B & & PIC
PcWH-04 15.00 5.030 0.699 0.801 0.777
PcWH-45 7.00 1.863 0.413 0.463 0.384
PcWH-49 10.00 4.104 0.428 0.756 0.724
PcWH-55 15.00 4.181 0.450 0.761 0.723
PcWH-56 9.00 3.919 0.575 0.745 0.709
PcWH-73 15.00 3.870 0.296 0.742 0.698
PcWH-84 5.00 3.321 0.434 0.699 0.650
PcWH-101 22.00 7.547 0.668 0.867 0.855
PcWH-130 15.00 3.665 0.410 0.727 0.695
PcWH-149 22.00 8.812 0.679 0.887 0.877
PcWH-182 15.00 3.271 0.524 0.694 0.649
PcWH-192 8.00 4.852 0.496 0.794 0.764
PcWH-204 17.00 5.639 0.695 0.823 0.800
PcWH-208 11.00 5.314 0.474 0.812 0.785
PcWH-210 7.00 2.187 0.371 0.543 0.494
PcWH-230 9.00 4.730 0.581 0.789 0.761
PcWH-240 9.00 3.026 0.237 0.669 0.629
PcWH-266 7.00 4.006 0.416 0.750 0.713
PcWH-316 12.00 7.543 0.685 0.867 0.854
PcWH-356 16.00 3.545 0.482 0.719 0.671
V27 mean 12.30 4.521 0.501 0.745 0.711

22 EBNERIFEEMEE S

NEEF 5 MR FRHAR st E RS
B A3 B 45 AR (55 4): Na N 6.700~8.150, Horh
Fs i fiX, Fs i N N 3.815~4.216, Hi Fs f /&,
Fi 65 Hy M 0.433~0.539, Hi Fs £2AIX, Fy it i
H.} 0.680~0.734, H: Fs Ak, Fy#m; PIC A
0.638~0.695, Hrft Fs Ik, Fy fufmo ELLER R
BEKTE No. Ho. Ho F PIC F 25 B ZARE I8 1Y
B, JEE K-W R A/ N R IR A AE R
i, S5 RWRBERZ RN N Hy. H Ml PIC %A
HFEEF(P>0.05), HWE K545 % /R 7E Fi~Fs
A E 17, 18, 18, 19, 18 M b B W
Hardy—Weihberg ‘- (P < 0.01), & MEEATELNK)
B R SEIE R L% 5,
23 EBMERIFEHENBRES LS BELEN

X /NI HE 5 A HEARIE B RERHED T F—H 30 4L
otk 6)&I, 5 MW RE(F) T
Fl A 0.106~0.622, “FX{EA 0.304, 20 M5
Fis ¥R IEAE, RHACHIERRER . 45080

R, A6 ANEHARNLE R A A iR, X
MRS, ARG TG T —EBRER
B RS o B TR B AR T &AL SRR K (F o)
HA T 0.005~0.210, “F-¥MEH 0.048, Hrf 14 4
B st b 55, 5 AP e e h &, 14
B st i LR (3R 6).

F4 20 WD EMRICEEE B MR
SABEGERIENBEREERSH
Tab.4 Mean genetic parameters of the five generations

of the Procambarus clarkii breeding population
at 20 microsatellite loci

AL

generation N, N. H, H, PIC d(HWE)
F, 7.650 4216 0.539 0.734 0.695 17
F, 7.050 4.186 0.535 0.731 0.689 18
F; 8.150 4.039 0.506 0.710 0.676 18
F, 7.050 3.999 0.490 0.707 0.665 19
Fs 6.700 3.815 0.433 0.680 0.638 18

T d(HWE)ZE 7 i £ 1y doh - I A 4% - o7 1 K
Note: d(HWE) means number of loci deviating from Hardy—Weinberg
equilibrium.
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Tab. 5 Genetic diversity analysis of 20 microsatellite loci in the five generations of the Procambarus clarkii breeding population

i H 4 generation 4L generation

item F, F, F3 F, Fs F, F, F3 F, Fs
PcWH-04 PcWH-56
N, 10 11 12 9 7 4 5 8 6 5
N, 3.776 4535 5.488 4.384 4.545 3.779 3.690 3.935 3.897 2.811
H, 0.696 0.705 0.753 0.610 0.731 0.615 0.640 0.500 0.662 0.462
H, 0.735 0.780 0.818 0.772 0.780 0.735 0.729 0.746 0.743 0.644
PIC 0.709 0.747 0.798 0.739 0.747 0.687 0.684 0.706 0.705 0.597
HWE 0.085 0.058 0.032 0.000" 0.026 0.000" 0.000" 0.000" 0.000" 0.000"
PcWH-45 PcWH-73
N, 4 2 4 5 3 8 4 10 6 6
N, 1.710 1.820 1.762 2.149 1.853 4333 3.254 4376 3.260 3.520
H, 0.403 0.514 0.308 0.390 0.462 0.321 0.346 0.378 0.260 0.179
H, 0.415 0.451 0.433 0.535 0.460 0.769 0.693 0.771 0.693 0.716
PIC 0.339 0.349 0.379 0.453 0.375 0.732 0.636 0.738 0.633 0.664
HWE 0.012 0.297 0.000" 0.000" 0.001" 0.000" 0.000" 0.000" 0.000" 0.000"
PcWH-49 PcWH-84
N, 9 5 5 8 6 4 4 5 4 4
N, 4.193 3.170 3.799 5.490 2.680 3.376 3.556 2.897 3.477 2.725
H, 0.500 0.449 0.461 0.507 0.224 0.462 0.513 0.329 0.494 0.372
H, 0.762 0.685 0.737 0.818 0.627 0.704 0.719 0.655 0.712 0.633
PIC 0.728 0.641 0.691 0.792 0.573 0.652 0.669 0.611 0.656 0.582
HWE 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000"
PcWH-55 PcWH-101
N, 9 8 13 4 6 10 11 13 12 13
A 3.581 3.907 2.757 3.126 3.400 7217 7.029 6.301 5.203 5.416
H, 0.500 0.645 0.256 0.429 0.423 0.833 0.782 0.584 0.662 0.474
H, 0.721 0.744 0.637 0.680 0.706 0.861 0.858 0.841 0.808 0.815
PIC 0.668 0.707 0.608 0.622 0.652 0.846 0.842 0.823 0.781 0.790
HWE 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000"
PcWH-130 PcWH-204
N, 11 8 13 7 8 11 12 7 10 10
A 4.475 4.161 4314 2.146 2.299 5.624 5.882 4386 4.858 6.768
H, 0.487 0.885 0.297 0.182 0.192 0.671 0.566 0.750 0.662 0.821
H, 0.777 0.760 0.768 0.534 0.565 0.822 0.830 0.772 0.794 0.852
PIC 0.745 0.722 0.746 0.473 0.522 0.799 0.809 0.736 0.764 0.835
HWE 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000"
PcWH-149 PcWH-208
N, 13 12 12 18 16 7 6 8 7 6
N, 7.204 7.221 6.844 7.948 8.779 2.844 2.697 5.066 4.696 4.206
H, 0.705 0.590 0.744 0.701 0.654 0.372 0.346 0.564 0.558 0.532
H, 0.861 0.862 0.854 0.874 0.886 0.648 0.629 0.803 0.787 0.762
PIC 0.848 0.847 0.838 0.862 0.876 0.604 0.580 0.774 0.754 0.726
HWE 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000"

(f§%E to be continued)
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(8:3¢ 5 Tab. 5 continued)

=] {18 generation [i1% generation
item F, F, F; F, Fs F, F, F; F, Fs

PcWH-182 PcWH-210

N, 6 10 6 3 3 5 5 4 3 3

N, 3.757 5.439 2.836 2.524 1.920 3.378 2.815 1.413 1.438 1.422
H, 0.333 0.449 0.846 0.571 0.423 0.613 0.240 0.333 0.338 0.333
H, 0.734 0.816 0.647 0.604 0.479 0.704 0.645 0.292 0.304 0.297
PIC 0.693 0.791 0.584 0.524 0.431 0.646 0.578 0.273 0.283 0.270
HWE 0.000" 0.000" 0.000" 0.003" 0.002" 0.000" 0.000" 0.776 1.000 0.519
PcWH-192 PcWH-230

N, 6 5 6 6 6 6 6 7 8 6

N, 4.122 3.913 4.164 4.606 4755 4.413 4.956 4316 4.075 4.136
H, 0.577 0.423 0.756 0.419 0.293 0.654 0.679 0.423 0.545 0.603
H, 0.757 0.744 0.760 0.783 0.790 0.773 0.798 0.768 0.755 0.758
PIC 0.720 0.701 0.721 0.750 0.759 0.742 0.769 0.736 0.721 0.718
HWE 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000"
PcWH-240 PcWH-316

N, 5 6 7 5 4 12 8 9 10 9

N, 2.606 2.683 2.908 2.638 2.396 6.577 5.921 6.386 6.186 5.623
H, 0.189 0.312 0.342 0.213 0.123 0.628 0.615 0.779 0.766 0.636
H, 0.616 0.627 0.656 0.621 0.583 0.848 0.831 0.843 0.838 0.822
PIC 0.547 0.569 0.609 0.551 0.500 0.832 0.811 0.824 0.820 0.799
HWE 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000" 0.000"
PcWH-266 PcWH-356

N, 6 6 5 5 6 7 7 9 5 7

N, 4.230 3.965 2.960 4.097 3.621 3.132 3.099 3.883 3.786 3.416
H, 0.584 0.493 0.346 0.338 0.321 0.641 0.500 0.359 0.500 0.408
H, 0.764 0.748 0.662 0.756 0.724 0.681 0.677 0.742 0.736 0.707
PIC 0.729 0.711 0.612 0.715 0.682 0.633 0.619 0.702 0.691 0.655
HWE 0.000" 0.000" 0.000" 0.000" 0.000" 0.653 0.001" 0.000" 0.000" 0.000"

s TR R O 3 i e — LA A T 1 (P<0.01).
Note: “™ represents the data significantly deviated from Hardy—Weinberg equilibrium (P<0.01).

R6 EEBMANRLE S MK 20 MAD B SH F R

Tab. 6 F statistics for 5 generations of the Procambarus clarkii breeding population at 20 microsatellite loci

IT 28 22 # inbreeding coefficient Fig EERELFs F St Fo
fiistlocus — yppe o2 EIR3 fHE4 EfRs 5 ikt s At
F, F, F; F, Fs 5 generations 5 generations
PcWH-04 0.061 0.102 0.086 0.216 0.070 0.108 0.030
PcWH-45 0.037 -0.134 0.295 0.278 0.004 0.106 0.005
PcWH-49 0.349 0.350 0.381 0.386 0.647 0.415 0.042
PcWH-55 0.312 0.140 0.602 0.376 0.406 0.361 0.094
PcWH-56 0.169 0.129 0.335 0.116 0.290 0.207 0.035
PcWH-73 0.588 0.505 0.515 0.629 0.752 0.598 0.012
PcWH-84 0.350 0.292 0.503 0.313 0.418 0.372 0.017

(f§%L to be continued)
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(8:3 6 Tab. 6 continued)
V22 Z % inbreeding coefficient Fi S EY @ F ST Fy
fiieilocus e eft2 3 fEfR4 RS 5 Akt 5 Akt
F, F, F; F4 Fs 5 generations 5 generations
PcWH-101 0.039 0.095 0.311 0.186 0.425 0.208 0.036
PcWH-130 0.378 -0.158 0.617 0.663 0.663 0.402 0.071
PcWH-149 0.188 0.321 0.136 0.204 0.268 0.224 0.019
PcWH-182 0.550 0.455 -0.301 0.060 0.124 0.207 0.060
PcWH-192 0.244 0.437 0.011 0.470 0.633 0.359 0.034
PcWH-204 0.190 0.324 0.035 0.172 0.044 0.154 0.005
PcWH-208 0.432 0.455 0.303 0.296 0.307 0.352 0.122
PcWH-210 0.135 0.632 -0.135 -0.103 -0.118 0.174 0.210
PcWH-230 0.161 0.155 0.455 0.283 0.212 0.252 0.021
PcWH-240 0.697 0.508 0.484 0.660 0.791 0.622 0.080
PcWH-266 0.241 0.346 0.482 0.558 0.562 0.436 0.024
PcWH-316 0.265 0.266 0.083 0.093 0.232 0.188 0.037
PcWH-356 0.065 0.268 0.521 0.327 0.429 0.326 0.008
LY mean 0.273 0.274 0.286 0.309 0.358 0.304 0.048

AR 5 ASIAREE B R A Z B s L I R 5
WAL AR B X LU S IR WL 7. Fi~Fs A& iR
BY0FEK 0.061~0.222, Hr F, Fl F, Z[Al5#{EEE
B i/ND=0.061), Uk BH AN BEIR 22 0] 3R 45 06 R I
it Fy Fl Fy Z ]38 A% 10 8 5 R (D=0.222), Ui PH
MR Z R SE S R . Fi~Fs X Fo (H7E
il 0.010~0.039, HAA/NT 0.5, FHH 5 M HARH]
RGBS s L rh Fo 5 F, a5t 40 ik g
B (Fy=0.010), F, fl Fy (5815 50136 Bt =

(F4=0.039).,

T EHTI(AMOVA)ZE R B R, 95.16%1Y
WL FAEAE T/NRARBER Y, WA 4.84%0
it %A AR AR /N R AR R ], RO/ R ik
RS 5 R BORIE T HEAR N (3 8).

HF Nei FastfEHEE T /NEER 5 MR EE
W E# UPGMA RELBWAE 1), 45RER
Fi. Foisi 3R h—3, Fu 5 Fs 6B, BHE Fy
RAE R —32,

xRT EEBENEES MARKBEESD HRAEZUT)SBESULIESR F, A% L)
Tab. 7 Matrix of pair-wise genetic distance (below diagonal) and F values (above diagonal) between
the five generations of the Procambarus clarkii breeding population
BEIR population F, F, F; F, Fs BEIR population F, F, F; F,4 Fs
F, 0.010  0.029  0.038  0.037 F, 0.217 0222  0.134 0.016
F, 0.061 0.033 0.039  0.035 Fs 0.197  0.179  0.113  0.081
F; 0.161 0.186 0.025  0.022

x8 ET2WARIEMEANSFHRESH
Tab.8 AMOVA based on 20 microsatellite loci

A5 5K 8 source of variation [ B df “F-J5 Fll sum of saqures J5 244} variance components

AR 52 41 He/% percentage of variation

BE4R[E] among populations 4 249.832 0.356
R within populations 773 5465.358 7.012
BAE total 777 5670.135 7.368

4.84
95.16
100
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Fig. 1 Anunweighted pair group method with arithmetic mean
(UPGMA) dendrogram for five generations of the Procambarus
clarkii breeding population based on Nei’s genetic distance
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AT SR N 8 A e [ R 2 MR
PEAT AL ZREVE BT, PIC BITE A T 0.381~
0.795, L 1 M & 28 1(0.25 < PIC <
0.50), 4y 7 AMECh S EZ S PIC > 0.5), 1
EEPITE DU R T 10 3 A 70 G SRR R JR A R A
i I 12 R FRIE Y PIC 24 0.632~0.840,
BIN=A 8 A € P N7 e S O <O K S e 1 W RS D
A N, M 12.30, PIC 1y 0.711, H:H 90%I1 iz 15 5 21
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BT A 20 AN DA A 2 B B s e 2R, BB
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3.2 MENHREEEHENEESHGE

1AL 2 AR PE S T R Y 5t R AR SR OKOF 5 3R
MABEMEE ), RMEEE SRR T AR E
P EZRA ., N TIRBEF R, prit 3 etk
MRER S Faib b, SEGRE Z R TR,
A B O | G S AR R 125200
Kk, B R RE = s A 2 HE P i 1E B R IA R K
PR TG IR AT RS A T . AR A RN,
INEEFIESE 5 R T T RHAR PIC (H KT 0.5,

|

B oRAE TG ZHER S 3 NI AR AT
7258, R A KR WAL & AT AR A
B, XEERFHARLZ2MEE EH RN
WG Z R A

A=A B A I 6L e, b 6 PR R SRy 2 T B B
AT IR ST SRR R L], o R A R
(H) AT UL 24 5 BE (Ho) AN 5y 32 BIAEAS B R/
M, B T PR A AR AL A S, BUE B,
Yy AL g IR w PO AR mRgE , NJRER
HAUAREF AN H, K 0.680~0.734, H Tz
PRI R RS 13 AN AR e A
JE T 58 45 3R (0.37~0.57), £ H BEIA B A 5
UL g o (B 5 AR FE IR H YR T H,,
HEEZHZ TR BE, AT ERTSH
U BRI 5L A8 S B A B T R, BEIARAAAE
ZA TR LG, e IR ) aife, 55
wEHE WO, 5 IR E M (Pseudobagrus
vachellii) > AR BT 57 45 51— 3

WA AL (Fio) FH T VAL R B ATL 22 T i A 1
ZREF RS Pt ), ARG AR R
LAY B AR P A — e KR
13 28 & 28 FF (6] BR ¥ IH (Strongylocentrotus
intermedius)®' . SCUE (Meretrix meretrix) V5 g
Y RERGE . AR, NRERE AR F
EHMER 0.304, RWEF AL T Fhad R rh R
PR —E R ML SR AR, Fis “FRH S LGN XS
WR(Litopenaeus vannamei)iELE 3 AR 1L B H#E
71 F (0.354) 41 LB, @ F T T
(Cyprinus carpio yuankiang) 3 > 8 HEAR -1
Fis (-0.046)P . 7= A= 1 J5L PRI W R J2 Ve 45 4 1 530
2 RBERIEARG, 5T P A R AR L £ER
FEZ) R 2.64, & T oLk 7 A A 18 50
(1.76) ITAZMRAE/ NIRRT+ 08k, /NI
URHE B R 300~400 KB, 755 % AR TR A,
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breeding generations in Procambarus clarkii

LIN Shiyu"2, TAO Yang"?, CHEN Nan'? LIAO Mingcong"?, WANG Jianghua"?, GU Zemao"**

1. College of Fisheries, Shuangshui Shuanglu Institute, Huazhong Agricultural University, Wuhan 430070, China;
2. Hubei Hongshan Laboratory, Wuhan 430070, China

Abstract: China is currently the largest producer and consumer of red swamp crayfish (Procambarus clarkii) in
the world. However, self-propagation breeding has resulted in germplasm degradation, which led to smaller body
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sizes and weaker disease resistance. Thus, implementing selective breeding to enhance commercially desirable
traits is critical issue for the sustainable development of the P. clarkii industry. Maintenance of high genetic
diversity within breeding populations is essential for a selective breeding program. Microsatellites are valuable
tools for analyzing genetic diversity and structure in aquatic species. In this study, 20 microsatellite markers were
analyzed across five consecutive generations (F,—Fs) of P. clarkii (n=389). The base population was sourced from
wild populations from Jieliang Lake (Hubei Province), Honghu Lake (Hubei Province), and Hongze Lake (Jiangsu
Province). The results showed that the number of alleles per loci ranged from 5 to 22, with an average
polymorphic information content (PIC) of 0.711, indicating substantial genetic polymorphism suitable for further
research. Throughout the five selected generations, the average number of effective alleles (V,) decreased from
4.216 to 3.815, the average observed heterozygosity (H,) decreased from 0.539 to 0.433, the average expected
heterozygosity (H.) decreased from 0.734 to 0.680, and the average PIC decreased from 0.695 to 0.638. Although
N, H,, H., and PIC showed a decreasing trend over successive generations, the differences were not significant
(Kruskal-Wallis test, df=4, P> 0.05). Therefore, genetic diversity was maintained in the selected strains over five

generations. The inbreeding coefficient (F;;) ranged from 0.106 to 0.622, with an average of 0.304, and all
microsatellite loci were positive, indicating inbreeding within the five successive generations. Genetic distances
between F—F;s ranged from 0.061 to 0.222, with the smallest genetic distance observed between F; and F, and the
largest between F, and F,. The genetic differentiation coefficients (Fy) among the five successive P. clarkii
generations were all less than 0.050, suggesting a low level of genetic differentiation. Analysis of molecular
variance (AMOVA) revealed that 95.16% of genetic variation occurred within generations, while 4.84% was
attributed to differences among generations, suggesting the occurrence of genetic differentiation among the
generations. According to the genetic distance data, the cluster tree constructed by unweighted pair-group method
with arithmetic means showed that the five generations were divided into two branches. F; and F, were clustered
into one branch, and F, and Fs clustered first before merging with F; as another branch. In conclusion, the genetic
diversity of each generation was maintained at a relatively high level, indicating that there is still potential for
breeding in selected strains of P. clarkii. In future breeding programs, parental populations from diverse genetic
backgrounds should be incorporated or the number of breeding individuals should be increased to mitigate
inbreeding depression.

Key words: Procambarus clarkii; genetic diversity; genetic structure; breeding populations; SSR
Corresponding author: GU Zemao. E-mail: guzemao@mail.hzau.edu.cn
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