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= 3 1,2
& AT,

WE: yTHAEFKFHERERBRN S TRIE, UHSERRE SR EFTHTE,
LA IS AL AT EFRID, 6. 1736 A KFHIATT HE LM EKER
KEAHMo ZRET, BARKFENNMNEEE H) B LR G K (H)HE T 05,
PIC # {8 4-A] A7 0.555 0.445 fu 0.490, & WA & F i K F & 28 0K 39 B A 8w g & S A k.
Hop, JeE K LGS Byl f BLSS £ 3 M AR AN &4 231 bp F By LA H, 4L 2
LRy A A 225231, 231245 A K FEHR GH Y HAETRE; AT HE M AEL
Mgk BRI M, B EBUK T UL 2 NEF R ey AR AT IR, BFR KR, 231bp
Jr By S5 L S B AR KO B AR R L SE RO P S A, 4 A P R R AT IS BLSS O & &
KERA R B R EATID, AN RERARFPAFEMN T —IHEFHNME.

KB KF4; M EFD; EKBER;, HXBESN

PE S Q348; S$965.113

£ =E fi% (Changfeng Hypophthalmichthys moli-
trix) 52 P E K PR ORI B A VLK P T i
BHANTSEMZLT . FHAET A hric il
B EFAEHOR, S BT SA 208 S R
AERHURP | R R SRR, 3 i A E I iR
KRR R 20.5%", A RKRMRERR . 4
KR IE K 7™ 57 58 sl W B T L 2 T IR 2 — 1,
A5 CAHBCTROK S I RE TR GE B,
AR AR S R i e 2 2 BF PR RE . K
e A AR R T 32 22 B DR A A B AR, ks
BE DR (R 540 708 S B B B R S X5 75 iy W A 2 A
A E W P, SR sk S IR Y
B, A5 A R A KRR DG 23 ARl &
SEIK VR A BE B B A
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SCHRFRERE: A

DR A A7 5 DR Bl 35 DR 8 e B B R R, R %
FAR KA 1 5 A A RAE SC ) 43 FAnid, WL
R EFMRCRY, Hik, RS FiricdiiE
FRBFE, Ok 51 F B KA SR 4 FhRid, XF
(RS o 3E SRS Y PN B e S T = O S SR 9B 2 Ry
B, DA PR T 8 #E K (simple seque-
nce repeats, SSR), W THA mELZSMEY, 2ILE
PRt , HAERAERIR . 5| sCrR gy, af
W K M D R A TE e TAERLAY, 28 iz i
FHTREARGS #8430 5 4% B A8 11 A QTL
SN SETTTH, AR R AH SR E A T T TR R
/T2 iR,

Hir, E RS B2 L T T A
BRI i FF & s AR G5 3 B R s A% % 1R
TR R P R T T, Feng 51 3 o X 5% S 41
FAIEIE, FFAE T 159 Mg D EIE, MIFY
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BEREARLE R R ZRE R T O TR, M
AP SRA 32 AN TR ARIC XS P A M B A K 5=
AT AL S 22 0T, R BT VE Bk R asE &
FEVEAR T A6, H A S A AR i) 1 38 4% 22 SR
K, R PO E A AR B IR AR P AR T BRI
LA, Guo 25 A FHAM D bRic M T 5 EE AR
WAL RN, e T EARIENRICERE, N
B MR A S A R T bR e B R S R T
HSiE S A KR 2 F AR 5T 4R
B AL FPFEERY i@t EST-SSR FRic i IF & FFH
i1 31 2 A7 A5 5 6 A AR KRR SE, HiZdRid
M S B R 75 38 W AR AT ARG R 15 M B
BN E B TS Z R AT, IR XL
ZASVEAL S S I A A 5k — il BT fh A A K
PEMRAGAHSEE, AT 2k 5 K T2 il A K PR 26
B4 Fhric s JERE T ARRRIC o M FE R T . YT 2
AT A (R SERE AR R E— 2P B0, BRTTIZ bR C A b
TP o 3 P, DT Ay 5 )8t A% B KRN 0 F-
AT B A AR LS R

1 MESTHE

1.1 HEARRE

KB | VTSR VA 0 1 28 e Al A
T R 3 A 7 Ah b AR AL IFAE A B T Y
KREMIFFIG TR . 45 H K FEEREA Y 2017
5 A Ea R —Atf, HATORIE -, AR
EEHAE], FH43 9T 2017 4 11 H . 2018 4F 10 A
F12020 4F 5 7 %5256 A7 EHLIORE . b6 H
WA F 65 59 8 . 17 A% 50 . 36 1% 143 )&,
KATHETE 2020 4 5 H BEALIUE 136 B2, MITLEETE
2020 4E 5 A BEHLEURE 100 B (% 1), REEHIZ
£ TS5 AL 10 A 11 A, 5 A NEEEG Y,
ST B B8 — SRR R D R 30, 10 AL 11
AJEEEF R4, A REEE B RIEAEK,
A TN AT R P i A A, s I 25

AR B R ARG N R — 30, (H i TPr R
AR DA BRI, 2 PR A ERR S, HARR
M REZ MR . )R S UK B 0 SR REAS, T
20 °C MR T IR BT, JEHN 4] DNA 14
BUR A E 5
1.2 REMRNE

K FERR R RAEL R TREA R 21K (total
length, TL). &% (body height, BH). J& &
(caudal peduncle height, CPH) #13k+: (head length,
HL). {&Jf & (body weight, BW) 3% H i 1 KF-
FEo Mt s AR bR
1.3 WIEs4

PLAEAL B (V). R AR5 B (H) . W
REE (H). Z8ME B Y& (PIC) Fistth S5
h ARG, A BAIT & (19 1 T2 AR b i e
S A2 AW ICH AN RS, Hirf,
Frid BL82, BL106-2 fi T4 {m{&k LG1 -, SCE65
7 F LG2 I, BL101, BLI161V T LG4 L,
BL52 f T LG5 |, HI29. SCE78 {ii T LG8 I,
BL5 {i F LG9 I, HI11{iF LG12 |-, BL109 fif
F LG14 I, BL55, BL62 fiiF LG15 I, SCE92,
BL56 /i T LG24 o 519 R — Y 2y
A, BIWF 5 JGR GRBE UL R 2 (R Rg AR
LKELZWE.

1.4 PCR ¥ 1%

PCR JZ ¥ 2 : 94 °C WiZE ¥ 3 min; 94 °C
A5 30 s; 1B KIEE 30s; 72 °C #E1 30 s, IR
35K feJa 72 °C AL S min, PCR WA A
SRR 20 pL, Hod i DNA 1 pL (50 ng/ul), b .
TG I44% 0.5 uL (10 pmol/L), mix buffer 18 pL.
d FHZ5 JWE e ETC811 %I PCR {SGHATY 1, 474>
Y2 B N M B P KRS D )5, % B UK — W I
AT, AR DU 45 S A T B R 43R

Rl OKFEE, KOIHRMBIHERRERSR

Tab.1 Sample information of Changfeng, Yangtze River and Xiangjiang River H. molitrix

KA i o N

B Changfeng H. molitrix AT A L A%

H moli;rix opulation M o P Yangtze River Xiangjiang River
: pop 6 H % 17H % 36 1% H. molitrix H. molitrix
6 months 17 months 36 months

FRHHM  stocking date 2017-05 2017-05 2017-05 2018-05 2019-05

KFEHW sampling date 2017-11 2018-10 2020-05 2020-05 2020-05
AMEEURE  no. 59 50 143 136 100
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F=2 KFEHISNMIDESIYFINIER

Tab.2 Primer sequences and characteristics of 15 microsatellite loci in Changfeng H. molitrix

BT HE TS I (5'—3") BRI C Jr B op
locus motif primer (5'—3") T size
o, ATy
HI29 (TA)(TG)y GGGGGTTAATTGTGCATTIG 48 93-150
s o TOUCTIGNTCAGMENCATTES 50 o
s aco, secacTIGcaTIe 0w
e SO 0 e
o, R e
©
@, ssssaTIcccTacTe 2
BLS6 (GT)s6 AAGAAGCATTAGTGCAGATGAGTAC > 200~400
o, amATMCATOTCCoTACC SR
BL82 (GA)p2..(TG),TT(TG), AN A CATA GG sl 150~300
oo, IEEanns o« e
ez o TATOTOIGETOGACACS s
5o
e soscsaASTIIGMGAS s
15 HIED H fa R R 928 5 R B, O 7.15%. Ht

FIH] SPSS 20.0 # A 43 S 2 6 | KV bk
FHIVL % A SR AR IR A T e BN E S PR 50 .
*f 4% A 8 K 853517 Pearson AH5E3HT, HIHT 5 4>
AR AR ] A A OC 22 4R PR Popgene 1.3.1 Fl1
Cervus 3.0 KA GE 1145 H AR50 N, H,
H,, Hit%8 PIC,

i FH SPSS 20.0 14 1 — L 26 PEAE 7 (GLM)
X 25 FEAARAN R SSR A i FAE KR IE AT A M 43
Br, 38 3 R ARUE A LA 50 B A5 A AN ) i [R] 78 ]
RS EES, DIRARX A KR
MIBL o SEBRA AT, BRI R D 4 YOW
AHAEH &

2 4

2.1 FBARKESHEKEROHERSEIT

6 ik FEmRFTEmAD S R EmK, N
23.28%; 17 H A5 i F Sk K A9 AR S R U4
KFHABA KR, 553518 7.21% F110.49%; 36
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AL UL, A I 4 S i A BT 1 7 R R A A
KGR 3), X THAARMAR, AFaEAE R
MR TT

25 2 U R R A v 2 R B 3 3N, A Y
B RELF, & A B BUA B FR . J3 b,
2 SPSS B BANFEAR K-S K56, 4% H Wy I F ik
AR 5T et PR A IR IE 5 A1, Bl A R
R L R A, TR T R B2 IR ST
22 WIEFREESHESH

15 M L EAR DS ReTE K FEErh R e b3,
3 A A F SRR R s Z RS BLER 4,
Horfr, 6 H BRI IR 51 NS, T
S FERIBCR 3.40 4>, H, 16K 0.305~1.000 (3
{8 0.850), H, i [Fl N 0.261~0.755 (¥ {E 0.622),
PIC {5l 0.225~0.702 ($41H 0.555), 17 H i34
WMIF] 42 AR, PSR AL A 2.80 1,
H, 4 0.000~1.000 (XJ{H 0.689), H, 4 0.000~0.756
(¥ 18 0.503), PIC} 0.000~0.701 (¥ {H 0.445),
36 F LA B 46 S SEAL B, -3 AR A

R E K224 F 7/ sponsored by China Society of Fisheries
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Tab.3 Descriptive statistics for the growth traits of Changfeng, Yangtze River and Xiangjiang River H. molitrix
it TiH 1R/ 4K /em A /cm S E/em k/em
H. molitrix population item BW TL BH CPH HL
K= fi% 6 71 ) mean 22.353 12.622 3.388 1.075 3.107
Changfeng H. molitrix 6 months .
(n=59) FriEZ  SD 5.203 1.051 0.330 0.096 0.266
i skewness -0.230 —-0.465 -0.902 —0.744 —-0.292
BRARE% CV 23.28 8.32 9.73 8.97 8.56
177 #% ¥  mean 778.600 42.856 10.254 3.837 10.025
17 months o
(n=50) FrEZE  SD 56.160 1.878 0.585 0.158 1.052
¥ skewness -1.032 -0.065 0.513 0.308 0.527
BRFH% CV 721 438 5.70 4.11 10.49
36 71 YJE mean 1042.951 47.285 11.420 4,051 12.577
36 months s
(n=143) FrifEZE  SD 74.544 1.613 0.506 0.173 0.578
i skewness -0.801 0.552 -1.181 0.166 0.779
AFRBY% CV 7.15 3.41 443 427 4.60
SN ¥ mean 860.125 44.506 11.188 3.759 11.299
Yangtze River H. molitrix .
(n=136) FREZ  SD 101.361 1.803 0.613 0.189 0.496
fhifE  skewness -1.034 —-0.828 -0.477 —0.742 -0.803
BRA¥% CV 11.78 4.05 5.48 5.02 439
YT % ¥  mean 48.978 17.286 4384 1.407 4.495
Xiangjiang River H. molitrix s
(n=100) FrEZE  SD 10.535 1.250 0.386 0.131 0.297
fWifE  skewness —0.449 -1.090 -0.962 -1.071 -0.898
BRFHY% CV 21.51 7.23 8.81 9.32 6.62
4 KEHAKMHEKBXH SR ZHMUAER
Tab.4 Effects of SSR polymorphisms on growth traits of Changfeng H. molitrix
‘ 6 H# (n=59) 17 A # (n=50) 36 A% (n=143)
[DA= 6 months 17 months 36 months
locus
N, H, H, PIC N, H, H, PIC N, H, H, PIC
H111 4 1.000 0.755 0.702 3 0.980 0.649 0.570 3 0.486 0.517 0.399
BL106-2 5 0.712 0.616 0.547 4 0.760 0.754 0.699 3 1.000 0.625 0.552
H129 2 0.305 0.261 0.225 1 0.000 0.000 0.000 2 0.745 0.469 0.358
BL109 4 0.847 0.734 0.676 4 0.900 0.750 0.694 4 0.806 0.731 0.678
SCE65 3 1.000 0.629 0.553 4 1.000 0.744 0.688 3 0.639 0.469 0.402
SCE78 3 0.746 0.630 0.554 3 0.620 0.549 0.485 4 1.000 0.751 0.701
SCE92 4 0.949 0.644 0.587 2 1.000 0.505 0.375 2 0.972 0.501 0.375
BL101 3 0.492 0.567 0.498 2 0.560 0.407 0.322 3 0.979 0.622 0.550
BL5 4 1.000 0.746 0.691 4 1.000 0.756 0.701 4 1.000 0.750 0.700
BL55 4 1.000 0.752 0.698 3 1.000 0.626 0.548 2 0.514 0.383 0.309
BL52 3 1.000 0.627 0.551 2 0.040 0.040 0.038 2 0.986 0.502 0.375
BL56 4 1.000 0.750 0.696 3 1.000 0.618 0.537 6 1.000 0.775 0.741
BL62 3 1.000 0.614 0.533 0.960 0.756 0.701 3 0.583 0.417 0.332
BLS2 2 1.000 0.504 0.375 1 0.000 0.000 0.000 2 0.521 0.393 0315
BL116 3 0.695 0.505 0.437 2 0.520 0.389 0311 3 0.993 0.629 0.556
Mean 3.40 0.850 0.622 0.555 2.80 0.689 0.503 0.445 3.07 0.815 0.569 0.490
St.Dev 0.83 0.219 0.131 0.135 1.08 0.388 0.281 0.261 1.10 0.211 0.138 0.157
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¥k 3.07 4, H, N 0.486~1.000 (X114 0.815), H,
4 0.383~0.775 (X {8 0.569), PIC} 0.309~0.741
(FI1HE 0.490).,

23 WMIDBEMRIESKESEKEIRBMERS R
FH SPSS 20.0 4 1) — £k MR A (GLM)

R, HriE S RIS 3 A IR K AR

e, ek, KE. BE . kKX s AR

ARATFSEE . 15 AT RN S b, 48 7 i 0 ik
6 AR B E AR TR (P<0.05)
(F5), BXEN7 LI R A 22 S4B B AR R PRIk
SN 3 (P<0.05), i, 6 A FHERLE S 2
A5 AR R R A DG B A7 05 (P<0.05), 17 A i
B i 1 AN B3 MG A A (P<0.05), 36 H bk
3 AN AR OGN AT (P<0.05).

x5 MARARKFE 6 MIIZEM A ERERKERIOERSELER

Tab.S Mean or multiple comparisons of growth traits in 6 microsatellite loci at different ages

Ak (VA= FE R Y MK R R E/g 4K/em AR /em AR /em kK/em
months locus genotype no. BW TL BH CPH HL
6 (1=59) BL55 225/231 16 19.68+6.21° 12.01+1.28" 3.20+0.39" 1.02+0.11° 3.00+0.30
225/237 18 23.40+5.88° 12.85+1.07° 3.42+0.37° 1.09+0.11° 3.16+0.28
231/245 17 24.4143.04° 13.05+0.68° 3.54+0.18" 1.11£0.06° 3.16£0.22
237/245 8 20.98+2.24™ 12.43+0.60" 3.38+0.16"  1.07+0.05" 3.09+0.22
BL109 230/230 9 23.43+8.04 12.76+1.70% 3.36£0.49"  1.08+0.15 3.07+0.41"
230/237 12 19.57+5.07 11.99+0.91° 3.2240.38" 1.03+0.11 3.02+0.24
232/241 15 21.59+4.58 12.61+1.00% 3.35+0.29"  1.07+0.08 3.05+0.21"
237/241 23 23.88+3.76 12.91+0.71° 3.51+0.20° 1.10+0.07 3.2140.22°
17 (n=50) SCE65 152/154 16 775.81+63.23 42.94+2.03 10.47+0.53*  3.89+0.12 10.28+1.04
160/170 16 782.44+53.24 43.66+2.02 10.40£0.70®  3.87+0.20 10.35<1.19
152/160 13 773.69+58.25 42.07+1.47 9.98+0.41™  3.77+0.14 9.55+0.85
154/170 5 788.00+50.55 42.06+0.84 9.82+0.24°  3.74+0.11 9.40+0.19
36 (n=143) BL55 225/231 74 1038.11£77.93  47.02+1.47° 11.39+0.54 4.03+£0.17 12.59+0.61
233/233 69 1048.15£70.94  47.57+1.72° 11.45+0.47 4.07+0.18 12.57+0.55
BL106-2 231/235 64 1021.91£76.84°  46.86+1.46 11.39+0.53 4.01£0.17 12.53+0.50
235/239 79 1060.00+68.48"  47.63+1.66 11.45+0.49 4.09+0.17 12.62+0.63
BL116 206/212 74 1029.93+71.44°  47.00+1.39 11.38+0.50 4.02+0.15 12.57+0.63
208/212 69 1056.91+75.78"  47.59+1.78 11.47+0.51 4.08+0.19 12.59+0.52

Vs FIBIE —bRIC AN R 7 B R AN ) i R T B fE 6] 22 5 2 2 (P<0.05), T 1)

Notes: significant differences between different letter values in the same column and the same marker (P<0.05), the same below

WMIEfL s 6 ARk FakA KMk
BN 6 H i F= s FEAR b, A a5
BL55 1 BL109¥ 514 & i 3 AH ¢ (P<0.05), X H
ANFESER B A R PRI T 2 8, KRR
RUBLSS I, 225/231 FEPRRIA R 45 A KPR 24 H
PR T HABREE A, BT LKA, 7R Kk
AR AT 225237, 231/245 3 ELAS (&
(P<0.05), 1 237/245 3 4 A 1k 22 7 O W 3%
(P>0.05), H. 231/245 FERBIAR S A K AR AR L
THABIER AL, 5 225/231 FEPIRIAMEA 2 7 B 3%
(P<0.05), M 225/231 Fe R R A] fE 225 # LAY
1M 231/245 FEPR AR HE SR A, 47 45 BL109 |-,
230/237 S PR BIAAR A A A PR A (E P AIC T At 5
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WA, AfESK ., e, kK EWRERT
237/241 FEHBIAMA (P<0.05), 5 H A 5L R AL 2 Ja]
E AN RE (P>0.05), 237/241 L EIAAL A K
PEARIOE T LA SE RS, #0032 36 R Y AT R 5 {4
Pk, K. R BRI IEA DG,
MIEAEE 17 AERKFEA R MBIREY
A8 K - H 17 A% SCE65 v 5, 5 4 i i 3
HHIE (P<0.05), HIZA7 s ALK IS 4 FpJE 70
HEKE SCE6S HEA T AN [v) 32 PR AL (] A [l Ptk 1) 2
P, Hidr 154/170 56BN B IR 7 & KT
152/154 1 160/170 3 K BIAN £ (P<0.05), H.BRi&
Jo i B T A A R 4 AR AR T R A 3 R A A
A, (E LD R A 22 ORI 3 (P>0.05), HEDN 154/

R E K224 F 7/ sponsored by China Society of Fisheries
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170 R A 52K K5 BWE ALK 44
ARMAR T

ML RS 36 A bl KF 84 KHKE
XM 36 HIRLA BLSS 54K B3
X (P<0.05), BL106-2 il BL116 14 5 44 i i i 3%
FHE (P<0.05), HIF 457 s B0t 2 Fh Ik [
AL, BT DABEAT IR ST AR A ¢ K50 . AR A5 BLSS I,
225/23 155 A RIS iy 2K 1 251G T 233/233 LA
RIAK (P<0.05), HERLAKAN, H A KPR
EIME T 233/233 JER R AN A, HIE R R 2 ] 22
FAEE (P>0.05), #EW 225/231 FHF A A G54
KRS, 75 BL106-2 [, 231/235 KL Al
AN Y R B AR 235/239 L R R ANA (P<
0.05), FLHAth A= KPR B B T 235/239 F A
RIASA, (HEEPRALZ 0] 22 5 AR 1 3 (P>0.05), fif
MUBLL16 [, 206/212 35 A B AN R () 44 i B 2
fIKF 208/212 FEHAIANA (P<0.05), HHAAE KM
R EIE AR T 208/212 FE R RIS A, (HIL P R 2

] 22 AN 2 (P>0.05),
MEEARILBLS 53 /A Kk Fas A
KR AD R 3D HRAEK FEsED,

6 f1 36 H YA A KRS BLSS {7 S A7 EHH
PR, I 17 A @SR EASERBOE xR, S EE
KRG BLSS i a5 AH A B35 (P>0.05). B0k 3 4>
H % 2 BLSS 7 5 b A [) 5 PR A8 4% A Rl 7

— AT AR (3 6). ST, 3 HA
FEAL s BLSS ¥ AAZEAHIRI Y 231 bp R By &84
FH . Hop, ZAv e 6 i 225231 3 AL &
BAERK MR AT I FE R, i 231/245 LA
RIS R A AR R MIR B 3 5 T A, B8
e 225/231 5 K AR FBERFR AT R HAE K
PEIRFAAE—E M AAHDC, BTN, 1 231/245
FR T RE RN AL, R IEmR . 75 36 H
1%, 225231 SERTIARER LK AL, A AR KR
PHESCT 233/233 SLHAANA, /I 225/231 JEH
TR A IR L 2337233 35 DR R A A 32 3k g
ik, X5 b3 225231 3R RIA R L K =F BEREA
HhR] BB RS BT R IR AR AT A . FE 17 iR
231/245 LR RIAMABRIR BT R AL, A AR KPR
LT 229/231 LR RIASK, BRI Z 0] 22 5 AN
B3 (P>0.05), X[FEFEIESL T 231/245 JEF AIA] g
L IE TH B2 W B HED . PR, 9025 B 2 BRid BLSS
R F AR T IE F, H 225/231 36 AR %
BT R SAERK MR E RAHSE, T 231/245 3%
FSENEEN P

24 I EHRRIC BLSS ST AT o4 K
MEARBIE X 94

F T WS ARIC BLSS 7E i BE A 5
FHME, BEBCR VTREAR R BHA AT 200 . &4

6 JHKFEHE, KIIHEAMIEAE BLSS (L m EEEKMERMBER SR

Tab. 6 Mean or multiple comparisons of growth traits in BLSS5 locus of Changfeng, Yangtze River and

Xiangjiang River H. molitrix

BEFEAR FERH MERU R AN 4 K/em A tEi/em EBMiE/em  kK/em
H. molitrix population genotype no. BW TL BH CPH HL
K fif 6 H % 225/231 16 19.68+6.21° 12.01£1.28°  3.20+0.39"  1.02+0.11°  3.00+0.30
Changfeng H. molitrix 6 months ) . ) b
(n=59) 225/237 18 23.40+5.88 12.85+1.07 3.4240.37°  1.09+0.11 3.16+0.28
231/245 17 24.41+3.04° 13.05£0.68"  3.54+0.18"  1.11£0.06"  3.16+0.22
237/245 8 20.98+2.24" 12.43+0.60"  3.38+0.16™ 1.07+0.05"  3.09+0.22
178 # 229/231 20 782.30+14.08 42.81£0.40  10.14+0.13  3.81+0.04 9.86:+0.20
17 months
(n=50) 231/245 30 776.13+9.52 42.89£0.36  10.33+0.11  3.86£0.03  10.14+0.21
36 7% 225/231 74 1038.11+9.06 47.02+0.17°  11.39£0.06  4.03x0.02  12.59+0.07
36 months
(n=143) 233/233 69 1048.15+8.54 47.57£0.21°  11.45+0.06  4.07+0.02  12.57£0.07
KTtk 220/221 29 843.00+77.99 4439£1.62  11.12+0.53  3.74+0.16  11.27+0.45
Yangtze River H. molitrix
(n=136) 220/225 35 850.49+108.98  44.35£1.50  11.13£048  3.77+0.18  11.21+0.46
221/231 35 863.23+119.58  44.52+4238  11.1240.78  3.73+0.23  11.29+0.65
225/231 34 883.68+92.69 44.86+1.50  11.38+0.60  3.79+0.18  11.41+0.39
YT fi% 225/231 55 50.76+10.29 17.50+1.17 443+037  1.42+0.12 4.56+0.27"
Xiangjiang River H. molitrix
(n=100) 231/231 43 47.22+9.89 17.09+1.23 434+037  1.40£0.13 4.44+0.29"
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26 KopE OE R 46 %

s 2 SERE AR RS AR K AR I IR S A, SR
BrRay i, BEFR L R Y 2 /DA 4 OMEE(E A W%
& KILHER P R FEAAAE 225/231 JEPIAY (3% 6),
FUZ 3 PR AR A A KR S8 (8 2 T HAth 3L P
A, R 2 H) 22 5 OR B 3 (P>0.05), BIfERE
PRI Th A 5 B 225/231 FEP AL, FE K TLETAE
B TR R R AR A T LAt SR P R AR SR AL, YT
BEUR A7 AE 225/231 LAY, HLIZ 3 R R A 1A
B KPR KT 2317231 BL A RIS A,
W54 225 bp R Be iy &5 JEPRIAMAR £ AR KR
BT & F 231 bp R BaiSE A BN i 5
LK BEME, ALK IER A | 25 5%
(P<0.05),

)

3 i

3.1 ARSI

"B
F G BE AT DA S s A PN T A A6 BE IR 1Y) A
MAFRAE, A A B AT DR b bl 5 — > HF
VA 35 AL 45 R R gt A 78 S R BE L DTS2 DR AFEAAR 11
AAE L IENREIY, YA RS T 0.5 B, UEMTX
R A B m s e 206 . AR Siserh, & A
W4 K = 1) L 2 5 B M EE 2 B = T 0.5,
RMEESGE R LR, KRR R R
e 2R, BARER I Hd, 344
7 2K S UL 2 5 B R H BR e BE ARG R T
A A2 420 SR A A BA T A A ie X S B A A 1
WFEEE R, T A AT R R AR 5 T i T 9 sk TR A
ICRZTHER, 28T ZREARSNT1Y.

AN, PICART 025 MIKREEZZ, mT 05
R EEZ AP PIC 5407 55 0 R IR A G,
PIC s M ERE A S AT Z M EE . &
W58 K S BERE A PIC (B 53 5 0.555. 0.445
F10.490, KWL H WK FBERHAR L L 2P KE
e, Haait— PRk R s, x5 E3X
BRI G B R AT A R —3
32 MERRESHRI XS

24, rFinictiz a2 a2 n s
BTG L ST S N R R R F AR
n K32 BF (Scophthalmus maximus)™' . & & f 6
(Acanthopagrus latus)? . B i 4 (Pelteobagrus
Sfulvidraco)™ . K& i (Larimichthys crocea) ™ il
i (Cyprinus carpio)® " 4, JF LIS T —LL ik &
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4y F bR ] G B B A (molecular marker-assisted
breeding, MAS) J&—FP{§ Bl 5 Mtk B % AH ) o0+
FRich, X B A A 5E PR a3 PR R A T B e R 1Y
FART, PIHE PR A R M AR R T
B SR KR AT A S T, n 3RS 5 4R
KRB VIF G 73 FAmic o A SC M 43 Hr BVl ik
P v 2 PR TR R IO 178 2% R AF XA AR R A T d 2 A
B, A7 2 SN T 5 A KR A O
ENTIS LT e (W NS INTE 5 G P ST
IXEEFRIE SR PR A AR ORI ek S SCHk
LT LA ARG R — R A S B4, ane A
#4-K F2 i P FRIC BLS5 1 BL109 544 B A G,
36 J % BL106-2 Fll BL116#510 5 74 5t i i 35 A0 ¢
5, VLIRS S AR N — S, x5 H
b 7K 7= Sl ) 1 A S AT 58 5 SR RIS s i
2 1) A7 057, 42 1 35 A [) 35 R AN A 11 A K 1 R
e o R T R AR

F3Ak, FRic BLSS 76 3 N HRA T IfAAE 231 bp
B AENEEE, HAax s AE 6 % . 36 H ik
s SE . K BEMG, F—trid AR A
KERE R RN, M2 B T4 = 25 B B
MK kB BRI SE, 7E BLSS {7 x4
H A K = BEAS R S PR A A T 2 3 L B sl 4 {E L
B, 45 R 225/231 R AR 4 A KRy
AR A T JH At PR AR i 1, 00 20 e i B TR
RIYE K F R TRE 5 A RMARZE AAEE, W]
FEVE T 1B TS T2 0 25 SR 48 e Y o
T HEIEZ AT T AR iC B8 5 76 BERF (A h s N, i
BUTHRVL . WL 2 B AE SERE R B — 2D 00, 25
RN, BLS55 7 5 | 225/231 JE K BUAE KT RN
TLRHAR A AE . HAERTIRE AR T, ik R A
PR A A RIS 2 R T LA L DR R AN, R
HAE RIS 55 A KPR B IEM G, BI7EK
= e A R A PR 3 4 # i 225/231 S [N AR
AR, AER VLS AR T A SR AV S A
R R, KFEEEEAARERM ., 785
M Wl AR R EAR ZREF R,
FHEL T 9P A fife < = 6 B AT 5147 i 2R K M e e,
X — IR HAE YR o A58 PO L
BERMF R 5 R B, & 225 bp A By &4 Jk
PSR A A KR T RE AR T 231 bp A BEI S5
FERE g AR F S AP E M, B,
ZhRC S 5 A KRB A G, B 25k I A fi
BEU ROl M, dE e HOh 5 AR KR A G
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MR IE . HAET, XT84 K &SN Firid ik
BB 2 BLSS ARic T fE e iR T 9 IX a3
Bl P9 A7 A5 5 B A KPR A DG I L R, Al oy 5 2 F
FAEMESH | R M DE bR c Bl B & Fh g E R
R T W R AR BT B DX R] S R PN A7 AR £ D R
LD, R LSRR T 8 5 AR IR T I A5 ) B 3 T
ZH 4T Blast U X, & Bl bRic 1E G0 F 44 (o {4k
LG15 |- CTPS1 3 HN 5 CITED2 F: R 22 [a] () 501 1X.
[\, HIJREM AR, AR, TS
PR YE , RS bR IC i — Ao R
A BeKs LN FH B BE ) 2 F S

(3 7 B0 A SUT 52 B s A2 B Al 22 o )
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Preliminary screening of microsatellite DNA markers associated with
growth traits in Changfeng silver carp (Hypophthalmichthys molitrix)

WU Xinyan ", LIANG Hongwei', LUO Xiangzhong', WANG Dan', SHA Hang', ZOU Guiwei "

(1. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;
2. Wuxi Fishery college, Nanjing Agriculture University, Wuxi 214081, China)

Abstract: Changfeng silver carp (Hypophthalmichthys molitrix) is a new variety of silver carp bred by the Yangtze
River Fisheries Research Institute of the Chinese Academy of Fishery Sciences. It has many advantages, such as a
quick growth rate, a high body size, and a neat appearance, which are associated with more excellent growth char-
acteristics than those of common H. molitrix. And growth traits are important economic traits of aquaculture spe-
cies. However, the study on H. molitrix at home and abroad mainly focuses on developing microsatellite markers,
analyzing genetic structure, and establishing the genetic linkage map. Few molecular markers associated with H.
molitrix growth traits have been considered, and it is not known whether these markers can be used in the selec-
tion and breeding of Changfeng H. molitrix. This study aimed to screen out the molecular markers related to the
growth traits of Changfeng H. molitrix to guide the germplasm identification and selective breeding. In this study,
15 polymorphic microsatellite markers were used to analyze the genetic diversity and growth trait association of
Changfeng H. molitrix at 6, 17 and 36 months. The results show that a total of 51 alleles were detected at 6 months,
and the average number of alleles was 3.40; a total of 42 alleles were detected at 17 months, and the average num-
ber of alleles was 2.80; A total of 46 alleles were detected at 36 months, and the average number of alleles was
3.07. The observed heterozygosity (H,) and expected heterozygosity (H,) of each month-old group Changfeng H.
molitrix were higher than 0.5. The average PIC values were 0.555, 0.445, and 0.490 respectively at each age; indic-
ating that the population was highly genetically diverse. The results of associations between microsatellite markers
and growth traits revealed that locus BL55 and BL109 were significantly associated with body height at 6-month-
old (P<0.05); S65 was found significantly associated with body height at 17-month-old (P<0.05); locus BL55 was
significantly associated with total length (P<0.05), and BL106-2 and BL116 were significantly associated with
body weight at 36-month-old (P<0.05). The different growth traits associated with different months of age of the
same marker may be due to the different growth trends of Changfeng H. molitrix. Locus BL55 on chromosome 15
has the same allele containing DNA fragment length of 231 bp at different month ages, and it is preliminarily spec-
ulated that the genotypes 225/231, and 231/245, will have negative and positive effects, respectively. To further
examine whether this locus can be used for molecular marker-assisted breeding in H. molitrix populations, two
wild populations of H. molitrix from Yangtze River and Xiangjiang were selected for analysis. The results showed
that the allele of the 231 bp fragment existed in both the Yangtze River and Xiangjiang populations. This result
preliminarily confirmed that the marker BL55 was determined as a candidate marker related to growth traits, which

has reference value for genetic improvement and selective breeding of H. molitrix.
Key words: Changfeng Hypophthalmichthys molitrix; microsatellite marker; growth trait; correlation analysis
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