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A5 AL TEBL, R I Z 5 PCR ORI HERY 6 ZHA S [ BRIL @ x MIEVLS (ZH) RJpIL @ x BRILS
(HZ) KITQ xBTS (CZ) KT Q x BIpild (CH) FRIL @ x KILS (ZC) JRIEIT @ x KiLS (HC) |F13
HALAFT R xBTS (HH) (KILQ x KIS (CC) RERIL Q@ x BRILS (ZZ) | 3L 9 Al 5 i
RBEAT TRIREAL 0 HT o SRR, AT B SO EE N B (N, ) J (5.75 ~12.33) - R
PH%(Ne) 24(3.8077 ~6.3065) ,F-HIWLINZ% 5 (H, ) 2 (0. 7682 ~0.9036) ,9 A FEfAFEAL) R AR Y
B SRR I B0 5 (H, ) 29 (0. 8385 ~0.6210) , 12 AN fa fif TUR 7 i 19 2 248545 B 2 (PIC) 7
54 0.892 0.823 .0.857 .0.894 .0.927 .0.859 .0.850 .0.859 .0.907 .0.929 .0.879 F10.749 ,¥FM M5
JEZ SN (PIC=0.749 ~ 0.929) o JEFARIFEAA Nei” s AL A RIEAIE A2 5 A ) UPCMA RGEAH
MR 9 MR IR @ x BRILS (HZ) HKIL @ xBRILS (CZ) Hou®e, RN AU G R G KR WL,
TRILQ x RIEILS (ZH) HGRIEIL Q@ x KIS (HC) 5t AL f B izt . ASBITFE 45 FoKs o ot H i Fh BB 1L
BGARPUAR D R, o B0 R AR A9 T SR B AR e

REEIF: REf; SERNBNIRA; BT DA
HESES: So17 SCBRARARED: A
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BERYR IR K SR AL AR, FAT ™ ™ 21
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TATEREAR LT SR, LR T g E
BT SR B, oA B I LB P IR LR, 2K
e R FEEAG R EIR (L, P, %) 5t
JE e U5 R R AP T R TAE AR T R A
(microsatellite ) bRic & #4 2] 43 A T HLAZ AL W) Bk
HP R E TS, 2 ~6 N H BRI Ik
H A R BRI, ol T A R Y O BT MR
[ 5 o B e MO HACE B, I e il A b i
FoRE AR Tz . BT R AR IEE ST IZ 0
FAF 22 AWy b i Ao 0 D Af 11382 4% 25 44 19 20 7 o
B OR A 10 X TR S R T AR

I #s HEA: 2019-04-05 &[5 HH#A: 2019-06-12
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P 8 P i R K TR B e 7 L DI L AT R A f
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1.1 XIa#i45 DNA 25X

AL e I SEA 7 ok B THAVL VBRVL ]
TEVLH e F, SR AR So 00 SR T it
FEARIEAE AN A 5 B £ 35 4% B B A0 95 0N H
AR R R R A BR A w3, 112016 4F
VAT EA YA B, DL B R AR MR AR AR R AT
T PIT fEFpric A MRS, 2017 455 9],
KHGERMINZ 58 T IE N TRAEH 4T 6
HAASGAH 3 H A, 73 BN ERIL @ x
WILS ZAH A (ZH) BIRIT @ x BRIL S 42238
HE(HZ) KL Q xIRILS Z8 M4 (CZ) KL
Q@ x BIITS Z42 G (CH) BRI @ x KIL4
TRLHA(LC) BT @ x KIT & U A
(HC) BT @ x BIpiLé A ¥ A (HH) K
L xKILS HEAA (CC) MERIL Q x FRILS
HENAG(Z2) 39 MR M A HIK, Lid 60
H R S8 B, XA S 56 v | BT 7 A o B BT
fhREEA L B REIA S BEPL BT HL 32 J2 fa g, It
11288 &, fR A7 T JoK S, B 5 i it v 2l
Y 2L 5L [ ZH DNA - 42 it 5] & 4 I 5k R A

DNA it 1% 00 B NEtl e e ri DR 0 G 58
2& NanoDrop 2000C 431 BE 1146 I JHE 4 i b ok
&, 4 DNA K¢ 5 B Al 50 ng/pl, T - 20 C
TRAF# o
1.2 D E35|45 PCR ¥ ig

ARSI BT A 12 X T A R IC ok B T AR
ML BAT R 2 H SSR-PCR KR, 519 I
BT A IR A BR 2 /A B, 43 e e |4
53 in b FAM fl HEX 2¢6ric (£ 1) . S RafE
S T NAR PCR 38K R N 20 pL, {45
10 wL Taq PCR MasterMix (2 x ), | FiiF51497(10
mmol/L) %% 1 nl,50 ng/wWLDNA Fitz 3 wL, #M78
ddH,0 5 pL. Frag im0 8 3 RAR AR (dE
) AR A PCR [ 27 : 94 °C il 22 4 2
min;94 CA: 30 s,55°C -58 C & 30 s( 5]
YO SRR FE W) , 72 C AL fifi 30 s, 474 35
ME 5 a 72 CHEfif 10 min 4 CHRIGE, P73
S 7E Eppendorf 5345 PCR Y b7, =)
Wk ABI3730XL 4= [ zlj DNA U J¥ 4 53 #r, LA
LIZ500 k4310 N b, LA 3 DR 784 432 355 0 m of
ﬁﬁm 5

®1 R2WAHIESIWER

Tab.1 Detailed information for 12 pairs of microsatellite primers

4 s S19FFI(5'—3") RGRIY Y HEFFI KA
Set Locus Primer sequence(5'—3") Annealing temeperature/ “C Repeat unit Product length/bp
SETA CID0001 F: HEX - GTGTTGCTGGATAATGGGA 57.0 (AC)16 197 ~271
R: TGGTGAACTCAAGAGGTGTG
CID0012  F:. FAM-ACAGTGCTAAACCTGCCAGTCAGTG 55.0 (TG)15 124 ~ 198
R: ACAGCAGCACCAGTGGACATCAT
CID0017  F: FAM-CTGGCCCCGGAGGAGACG 58.0 (CA)20 318 ~368
R: AGCAGCGACCGCAGAAGATGAT
CID0044  F. HEX-TTGTGGTGGATCGGCCTGTATTT 55.0 (GT)16 358 ~414
R: GAGCTGCCCAAGCGTGTGC
SETB CID0002 F. FAM-GCAGGCTGCTGAAGAATA 56.0 (AC)23 244 ~314
R: AACTTACTGACCCCAAACC
CID0004  F: HEX-ATCCCCTCTCAATTGACTCACAGTT 55.0 (TG)18 144 ~214
R: GCTGGCATCTATTTTGAATTCTTATTG
CID0036  F: FAM-CCAGGGGCAAAACACAGACAATACTC 57.0 (CA)18 101 ~ 149
R: AGGAAGCCATTCTTTGGATCTCATTAG
CID1528  F: HEX-GCTGGTTTAAACAGGCACACCTTC 55.0 (CT)18 323 ~359
R: TTGGGACGGAAAGCTGCTCTG
SETC  CID0909  F: HEX-CATGTAGTCCACCGCCTGATGAT 55.0 (CA)13 308 ~352
R: GAAGGGGCAGCTTGAAATCCA
CID0058  F: HEX-AAGGGAGAGGGAGAAGGAAGAGA 56.0 (TG)21 136 ~200
R: AGGCGGAGGAGTGAAACGAA
CID1525 F. FAM-AAGAGCCCACACTTACGTGACTGT 55.0 (GA)26 225 ~267
R: GTTTTTCCCTTTAACCCGTCTCT
CID1529 F: FAM-AGGGGTTTGGGATGACACAG 55.0 (GA)31 391 ~455
R

: TAACAGGCTTGTAAACATCCAATG
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1.3 HEZITRSW

¥ H Genemapper Version 3.5 #4352 B T2
EEAH W 3 - & , B DataFormater %
P MR 4 B2 B0 A A AR A5 37 A5 i PR R
% JHl POPGENE ( Version 1.32) #4154
ANTE A Y S5 A0 Bk R (Na) A 28055 7 i DY 4L
(Ne) WM Z& 45 B (Ho) JHERZRG HE (He) (EAE
Z % (inbreeding coefficient, Fis) K [A] 43 G AR
UE 1% 1% IE 55 (standard genetic distance, Dn) o
KH] Cervus 3. 0 B it B 2 BME RS &
( polymorphism information content, PIC) """ | %
Mega 7 BCHAR 6 BEAAR 0] 2% FCR o358 % B g A 2
UPGMA RGER TR

2 4k

2.1 HIEMREEMN

K12 X AR G X 9 A~ B g R L
288 PAMRGEAT T gL AL S o B, LA 3 366 A
SN SR AR B 31 AR

B N, 15N, 2 7.829,H, K
0.840,H, 2/ 0.867,PIC } 0.869 (#£2), ¥ T
FEZBALE(PIC>0.5) 12 DT R )
Shannon ZAEPESEBCEI(E Y 2. 234 3, AP iz
CID0002 f#j Shannon Z M i & & (I =

2.4287) , i /5 CID1529 {) Shannon AR 154
K (1=1.8304),
2.2 REEARHEEESHEN

9w fn 2 5 R R AL Z AL R, 6
F e SCHEAR & L P E B Na Ry 5075 ~
12.33(F3),N, 3.291 0 ~6.306 5(F 4) ,H,
$0.768 2 ~0.903 6 (3£ 5),H, H0.621 0 ~
0.838 5(46),3 RIf H ERHARR AL T30
F N, }7.42~8.92,N, }3.7387 ~5.1856,H,
>40.807 3 ~0.8594,H, }50.6946 ~0.7913, 9
AFEAT L BRVL @ x BBIRILS (ZH) HA M1
SO EENEUIRZ (N, =12.33) ,BRIL @ x KILS
(ZC) BEMAd /D (N, =5.75) s BRIL @ x BIEILS
(ZH) H 5 07 B4 3055 0 R e 2 (N, =
6.306 5) ,BRIT Q@ x KVL& (ZC) #Eik &/ (N, =
3.291 0) s 3RIL @ x BIpiLd (ZH) 4 By A%
Bl E (H, =0.903 6),CZ HARIK(H, =
0.768 2) ; BRVL @ x BIILS (ZH) HE M4
HHEERm(H, =0.838 5) ,BRIL @ x KILS (ZC)
FHARAR(H, =0.621 0) , B4 1,9 D5
PRI AT R w19 35t 1% Z2 A, e 0 DA 237 A1
JERBLAS AR BEAR R 58 15 B, 548 Z et
PIZRVL @ x BIVLS (ZH) & e, BRIL @ x
KILS (ZC) BEARAR (%K 3) .

R2 RAMRPRIEMANEMNERN AREMERM . LAAERSTEREE

Tab.2 Number of alleles (N,) and the polymorphism information content ( PIC) of 12 microsatellite loci

L LA R R WA e Al

Locus (N,) (N,) (H,) (H,) (PIC)
CID0001 15 6.420 0.879 0. 846 0.892
CID0012 16 8.011 0.948 0.877 0.823
CID0017 16 6.966 0.969 0.858 0.857
CID0044 14 8.900 0.754 0.889 0.8%
CID0002 14 10.521 0.924 0.907 0.927
CID0004 16 5.010 0.500 0.802 0.859
CID0036 21 7.466 0.819 0.868 0.850
CID1528 16 8.312 0.809 0.881 0.859
CID0058 13 9.180 0.976 0.893 0.907
CID0909 15 9.522 0.931 0.897 0.929
CID1525 15 8.501 0.757 0.884 0.879
CID1529 9 5.143 0.813 0.807 0.749

HE 15 7.829 0.840 0.867 0.869
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Tab.3 The Genetic Diversity Parameters of Nine C. idella Populations
TN i Ep & X ivE s NI Z= 4 1 WA
populations N, N, H, H,
ZH BRIL Q x BIpiLé 12.33 6.306 5 0.903 6 0.838 5
HZ SpiT @ x BRVT. & BEiA 6.83 3.807 7 0.864 6 0.695 0
CZ . KILQ xBRILS BER 8.42 4.008 2 0.768 2 0.691 6
CH KL @ x B s 9.75 4.1397 0.8333 0.7207
77 3R Q x FRILS 7.42 3.738 7 0.859 4 0.694 6
ZC BRIT. @ x K18 5.75 3.2910 0.776 0 0.621 0
CC KITQ xKiT. 8.50 5.185 6 0.807 3 0.787 0
HC B Q x KiLs 12.00 6.252°8 0.804 7 0.8215
HH ST @ x BV s 8.92 5.118 1 0.854 2 0.791 3

2.3 BEFEpEESL

O AT IA] 1358 1% 0 B A Nei ™ s 35042 AHBL:
MmzE 4 Fr~. F]FH Popgene ( Versionl. 32) %
P BT AT, 9 A BEIR AT AY Nei” s 3815 LR
B 0.310 5 ~0. 631 4, BRIT @ x KT8

@ x TRIL & (CZ) myig 1% AL & B de i
0.631 4 j5t 15 i 2§ A2 AL Y5 Bl o9 0. 459 9 ~
0.969 6,5t {4 1 B e /NI R BT @ x BRTL &
(HZ) 5RITQ xBRITS (CZ) ,BRIT @ x BIEIT
8 (ZH) 5L Q@ x KILS (HC) A&y fe

(ZC) HERIT. @ x7 BRIT.& (77) Byt AL A R 5K
BAKR0.310 5, Iy @ x BRVIL.6 (HZ) 5K L

RS G /NS

R4 FERHEH Nei’s BERMUME (AL LT ) NBEES (XMALTH)

Tab.4 Nei$ genetic identity (above diagonal) and genetic distance ( below diagonal)

BEtE ZH HZ CZ CH 77 7C CC HC HH
Populations BRILQ x BT e x KL x  KILQx  BRIL x  BRILe x  KILQ x BT x BRI x
P OIS BRILS HRITS BRSBTS K¥T.6 KT o Kite  HAIre
ZH 0.495 6 0.454 6 0.459 8 0.501 7 0.353 1 0.441 3 0.487 5 0.534 7
Hz 0.702 0 0.6314  0.4938  0.5101  0.3237  0.5501  0.4704  0.4230
CZ 0.788 2 0.459 9 0.457 3 0.3755 0.356 6 0.5511 0.390 4 0.373 1
CH 0.777 0 0.705 7 0.782 4 0.596 3 0.332 5 0.439 9 0.490 3 0.516 6
77 0.689 8 0.673 1 0.979 6 0.517 0 0.310 5 0.437 6 0.352 4 0.477 17
7C 1.169 6 1.128 1 1.0313 1.101 1 1.041 1 0.460 9 0.418 7 0.389 8
CC 0.818 1 0.597 6 0.595 8 0.8212 0.826 4 0.774 7 0.465 9 0.468 6
HC 0.718 5 0.754 2 0.940 5 0.712 6 1.042 9 0.870 7 0.763 9 0.547 8
HH 0.6260  0.8604  0.9860  0.6604  0.7387  0.9421  0.7580  0.6018
M4 25 AR v 3 AL I B R ARl Y 9 A _| HC
FEREI A UPGMA R L FM (E 1) ,3F 9 4 HH
o AR A R ARG R B, M 9 NIRRT — &
UPGMA ARG LT, 250 E 0, BIpiT @ x BRIT ] ¢t
P . . 7z
6 (HZ) 5KIL Q@ xBRVLS (CZ) TR, £k
. e o o L cc
PN ERERZEIR R E5KIT? x KL o
(CCO)BA—F , HIRKIL? x Byl s (CH) 5 ] —| o
BRILQ X BRYL S (ZZ) R, BIpIT @ x KILS -
(HC) 538yl @ x Byl é (HH) BEIE lii—
THSERITQ x BAIL S (ZH) B N—25, Hd 9 0.5 0.4 0.3 0.2 0.1 0
AR BRYE @ x KYL S (ZC) 5E L
1 ETF Nei’stfREBREESHENI NERE

ESRY 4 A‘Tplvl ==
? x KILS (HC) 4 AL ey e, Z 4k UPGMA 5% 8 i

Fig.1 The UPGMA phylogenetic tree of the nine
C. idella populations based on Nei’s genetic distance
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FAHM T BRENS B R TR A&
Tk, B R 2 A TS F 2Ry i
Z I A S G AR AR PR BB X 1 &/ 7
RRMSHKIE . Slesc vk T A e
WO EAR T WA % 28 ¥ it ((diallel cross
design) B AIME Ry K7 & B AR T2 W 9
T S oy e SN B RS R W N
BEAS AT BT A A BERY SC L 2H 5, AT DA AR 4
. XA E R T B R SRR A& A
RS LR B, G & 0 T At o #r, )™
22 BTN G Bk X R 24 52 I s A%
ZRENERN 5 AL G A 1) R GE 0 B Je HEAT 258 5 Fb
R FBE, IR ST 58 4 XU 44 58 i
BB AN 17 S ELR) 3 2L B R #1755
e, I&5 G Hast (5 BT T 3R Y, it 5 g oy
PRI VLB 7 A ) e A8 e AU KA B35
AR S IR Y JE [H 22 53 SRR AE — E R ¥ 3P
RS R 1 A SR L R <1 ] B Ui &3 :
FERRIN I A B E R 7 R E, A 3 T
fifg ke T A R BB Ak, M RTIR 24 S 4,
A R R FH S, 8 2o A 58 4 XU 2 A 4
ARTFB, LSS E 22 A7

FURT, W TR BOR E ) 2 B T 7K 7™ 34
HIZR 9T 0% . 2B B &8 AN
B ARG AR (R Bl H AR O BRI L Z e
PP BRIE o 22 & S 5 2 A 2 52 J AR A
TRAE BAMIt, Hitfeff R ERZE
PP ARSI IR 9 AN R R A B
AR A A AT TR 0T, 45 R R, 9 A
REEA RN, ) Ry 5. 75 ~ 12. 33 - HIA 3L
EENIENB(N,) 9 3.807 7 ~6.3065 ,%%
Barker X TR0 I de bn S-S HA 4 UL E
F9 26537 5 DR R A B0 PR VA i 1 2 R

ARSI R O A 2H B FE A Y 1 1 55 A ik
RN, Y T AUE bR ife, g R o, 20t 58
RIS AT A 9 AL JE AR X 3R B 8 3 5t
e ZAE1E, 5 —Jr IR A S0 = AT AR )
ZH SSR-PCR (AR NI &M D EIMCEA 28
PO W RS — BRSO RA
JEE 2 LR A5 T O A LR O 1 38 42 5 ) 7 S
BEo 9 A HE AR R S W A 5 B2 (H,)

0.768 2 ~0.903 6,9 NE AL A HEARY BN B
B i Z REPEIKOE SR 20 5 B (H, )
0.838 5 ~0.621 0, f= 444 & v B r % A A9 1l 12
USRI FEE W2 EG B, 7T DE IR %
RN 15% . 6 MRS A 1T
PRAEERAET 3 A EAE, KR —2n
FAZ B, I 2 28 T BERE 5 A7 ) A ol 38 42 3%
TEEEAE S R A SR . 12 AT
B 2855 B & & (PIC) 4352 0. 892
0.823.0.857.0.894 .0. 927 .0. 859 .0. 850 .0. 859 .
0.907 .0.929 .0. 879 F10.749 , ¥ F 30 Jy &5 Ji L 45
P (PIC >0.5000) , #F— 2 U B 35t 4% Z AR 19
AR &5 1,6 M sc AR AR T 3 A
F SR 8 15 2 R B R B — E AL
HRIE 2RI 2 0 BEIE JE A, 2258 T BLRENS i 3% I
R G, F & P 2 hE . SEH R 5 R8s
(A BILES G R 6% i3t 22 58 e AR AR KM R 45
AL L

Rl A5 057 I PR A3 S5 A5 1 A T ] 5t £ B
REAZ ELUL A AR IR R M) 345 OC 3R o 38 1 A I
TR A3 B AR () Y 3t % BE B R 5 A9 TR 4G
SR ARSI IR 9 ANt A BER Y A%
AL IR B A JE RS UPMGA R4 & AW, 45
R 9 ADFERE Y Nei” s 3845 H1 81 5 501 Bl
}0.310 5 ~0.631 4, BRIT. @ x KIT.6 (ZC) 58
L9 x BRIL S (ZZ) 138t 1% A oL R B dw Ik
0.310 5,28 7T @ x BRIL 6 (HZ) 5K @ x B
118 (CZ) st AR R 5 ol 0. 631 4555t f%
BE B AR AL 0. 459 9 ~ 0. 969 6, 35t 15 I 24 fiv
INIERRIEIT. @ x BRVT.S (HZ) 5KIT @ x BRIT
3 (CZ) ,HRILQ x KIS (ZC) 5B ITQ x K
L8 (HC) AWM E B i K, LAZS 20 i
TR R IEREAY A O N TER ] UPGMA R 5¢
REMCE 1), L9 A i A ) 2% 2 1 B
SLah, A 9 AN HEIR ) UPGMA 25 L B W
BERH BBV Q x BRYL S (HZ) 5KYL @ x
BRITS (CZ) BB, R IBRTT K Rl R
BARMEG X R, ARG 5 KILQ x KILS
(COYBN—3; HIRKITL @ x BT s (CH) 5
PRIT @ x BRIT & (Z2) B, BT @ x KT 8
(HC) 58Il @ x BIRILS (HH) AT i —
ZSERIT @ x BIRVLS (ZH) B h—2, Hrp 9
AR BRI Q x KYT6 (ZC) 5B Q
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x KILS (HC) HA A s oL, 25 I, Hifa
KITIK R BRI K 2 R IBTT K FR st A R 25 5 1
PHBR B AEAE /N 22 5, HE R R ] g J& AN [R] oK &R 1)
RAERE R 5k F A, [F] AN W] K 2 [
N TIER BT I 5T 45 A 7 Al
RbF 27K 10 B IR 58 4 WU 4 58 3R 51 9
AR R A E N .

AWFER I ZHE PCR HORX A #) 6 4%
LA (BRIT @ x BIRITS (ZH) (BIPIT @ x B
VLS (HZ) KILQ xBRILS (CZ) KILQ x B
YLE (CH) JRILQ x KILS (ZC) JERIL? x K
YLE (HC)) F3 HHZEEMRCRIEIL? x B
T8 (HH) KT Q@ x KITLS (CC) KIRIT @ x ¥k
L6 (22) ) 39 MRt AT TR P45t
fEAR oy BT WFIRES SR B n , R 78 W 4438
TR O DR A AR, Forh A2 A IR 35t
e ZFEIE St A5 B = T 3 SRR, 7T
DA S A 3 B 8CR B 3, H T B B
LA LTS AR A — 2 3 k& M E, A
b F R Y 1Y) 0 R 2% 52 RE 8 T 47 ML AR I 4% 58
XA R R AET TERMESHNE, N
25 B ) P R R st A o R AT R S [
A Ay s H RGOSR T B G SR L i e SR i Ol
At R b R EE PR ALK
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Microsatellite analysis of genetic variation of diallel hybrid populations of
grass carp ( Ctenopharyngodon idellus) in three waters

MIAO Yiheng', SHEN Yubang', XU Xiaoyan', ZHANG Meng', ZHANG Xueshu', BAI Yulin', WANG
Rongquan®, DAI Yingen®, FENG Xiaoyu®, XIE Nan*, LI Jiale'

(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Minisiry of Agriculiure and Rural Affairs, Shanghai Ocean
University, Shanghai 201306, China; 2. Key Laboratory of Conventional Freshwater Fish Breeding and Health Culture
Technology Germplasm Resources, Suzhou Shenhang Eco-technology Development Limited Company, Suzhou 215221, Jiangsu,
China; 3. Jiangxi Aquatic Technology Promotion Station, Nanchang 330046, Jiangxi, China; 4. Hangzhou Academy of
Agricultural Sciences, Hangzhou 310024, Zhejiang, China)

Abstract; In order to study the genetic diversity and genetic structure changes of the selected population
through complete diallel crossing in Sanjiang River system, six groups of hybrid Progenies ( PearlRiver @ x

Heilongjiang River & (ZH) , Heilongjiang River  x Pearl River § (HZ), Yangtze River @ X Pearl River &

(CZ) ,Yangtze River @ X Heilongjiang River & (CH) , Pearl River @ X Yangize River & (ZC) , Heilongjiang
River @ x Changjiang River & ( HC) , Heilongjiang River @ x Heilongjiang River 4 (HH) , Yangtze River @

x Yangtze River & (CC) and Pearl River @ X Pearl River & (ZZ) ). The microsatellite sequence genetic
variation of 9 grass carp populations was analyzed. The results showed that the average number of alleles
(N,) was (5.75-12.33), the average number of effective alleles (N,) was (3.8077-6.3065) , the average
observed heterozygosity ( H,) was (0. 7682-0. 9036 ), the average expected heterozygosity ( H,) was
(0.8385-0. 6210), and the polymorphism information content ( PIC) of 12 microsatellite loci in 9
populations of grass carp was high. They were 0. 892, 0. 823, 0. 857, 0. 894, 0.927, 0. 859, 0. 850,
0.859, 0.859, 0.907, 0.929, 0.879, 0.749 and 0. 869 respectively, showing high polymorphism loci ( PIC
is from 0.749 t0 0.929). UPGMA phylogenetic tree based on Neis genetic similarity and genetic distance of
different populations showed that among 9 populations, Heilongjiang River ¢ x Pearl River & ( HZ) and
Yangtze River @ X Pearl River & (CZ) clustered first, indicating that the genetic relationship between the two
combinations was closer, and the genetic distance between Pearl River @ x Heilongjiang River 4 (ZH) and
Heilongjiang River @ x Changjiang River & (HC) combinations was the farthest. The purpose of this study is
to provide reference value for grass carp breeding in the future, lay a foundation for further species renewal
and genetic improvement of grass carp, at the same time, provide a solution to the current degradation of grass
carp germplasm, and provide a theoretical basis for the breeding of grass carp fine strains.

Key words: grass carp; complete diallel crossing; genetic analysis; microsatellite
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