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N 5SROIV AAE T iR 50D 2RI A, X By AR e AR AT IC & 1 70 #, DU T 45 28 (A e 2 19 2%
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T 85 (Oncorhynchus mykiss) J2tH B 14 (7] 7 56 £
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1.1 #

SR T E KRR RIS BT BT B T
R S N R W v W AR ST A= REUE S VYN
HES7F 2001 4F, 43 il A- il i R (e R
FAS i ZR IR AR S A RS B B 4, SR AR RE I 75,
B- P2 & CR AP — i R R s s 4, J5
FRMEREIL TS ). C— B TGN R GHE IO BTT 68, REASZL
035 VR 20 . D- R R CR B R, BEASN
3 RO FTE- AL 2R O A SR , B4
RN ) 2H
1.2 XWHE
121 #ZIRIEIT  20044E 12 H, NS R

VERE AT IR AE 2 kg A FAMAAE M 1k S5 AR
1 R RO It 20 B8, PR I 4% [0 ko A 4
BIHER (7 10 42) SR FH5E @ MBI 458 HE T TR R &R
504~ (& 1), B 1 AR E IR (HBFEH 2EA) I A
AN BT T S IISF T A AR5
HIKF0.5 g o3 A Ak H AR 250 LYk E
HLA (RFGELNFR 300 ), 7R3 Al FRic PR B i, oy
SONRFRG 25 5 R R R ERE S 14K 100 2
(#1) #17 pittag i 1 (€ [E Trovan 24 7] ID-100 #Y), 48
JETA R —~100 m® K YRt 1 7[RRI & . 78
300 H & i, %7K Y it b i T A AR TR K 1A 5
S, BB T RCS 153 BT 12 BioMar
N EI T B4 1 T - ARk i Ay XA

R1 SMIBRRAZTEWNFIELEAFR

Tab.1 Diallel crossing patterns in 5 strains of rainbow trout n=100: x=SD
4 A T o AERAS LA =
éiilﬁgfmilﬁﬁz ikt / Ci;é?fmimxatlzii it/ g
(Maternal x Paternal ) Body weight (Maternal x Paternal ) Body weight
Alx Al 512+17.8 C6 x B6 534+17.5
A2 x A2 52.6+£20.3 C7xD7 52.2+232
A3 xB3 51.8+19.1 C8x D8 535+15.5
A4 xB4 49.8+16.6 COxE7 524+16.5
A5%xC3 53.8+£223 CI0xE8 545+13.2
A6xC4 50.1£19.9 D1xD1 51.5+18.5
A7xD3 50.5+£13.2 D2x D2 53.3+13.2
A8x D4 51.0+16.8 D3x A7 51.6+15.2
A9xE3 49.8+15.2 D4 x A8 513+12.2
Al0x E4 48.6+14.8 D5 x B7 49.81t14.2
Bl xB1 50.2+16.6 D6 x B8 512+145
B2 x B2 49.5+12.3 D7xC7 51.5+232
B3x A3 52.1t£16.5 D8 x C8 54.1t£16.5
B4 x A4 504+154 D9 x E9 525+11.2
B5xC5 51.5+14.6 D10 x E10 51.1+14.7
B6 x C6 51.8+18.6 ElxEl 50.6£19.9
B7x D5 51.8+15.2 E2xE2 51.8+13.8
B8 x D6 48.8+15.6 E3x A9 51.81t18.2
BIx E5 49.5+15.8 F4x A10 49.61+13.3
BIOX E6 51.5+16.5 E5x B9 49.5+12.1
C1xC1 52.5+13.2 E6 xB10 50.8+18.8
C2x(C2 53.8+12.2 E7xC9 53.2+16.5
C3x A5 52.6117.8 E8x C10 51.5+16.5
C4x A6 5341128 E9x D9 51.3+16.6
C5x B3 5141164 E10xDI0 51.2+18.9

e A- BN R B-PHE R R L C-TEIGA AR  D- RS R L E- I &R
Note: A—Bohai strain, B-Danmark , C—Danaldson, D-Norway , E-California.
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BEREHUK RO R BB T ety SORINELEIIS, T Gel ProfkfEXT T A7 537,
R, KBRS T 10/ SR, Bl g X DNAM ZUPT AT L 9 pBR322 DNAMSsplHY 53
S (15 Sk [14] % GenBank Sl e S7Eay A NS 7 7 N [ K Vi~ S <5 7 s = 4 A 1 D
D POPGEN32 HR {41155 5 4™ T . i 2R ) 45 48 3 [ 4 2%

P). e [H 244 B (H) FllNei [G A5 E 18 44 15 35 (D);
131 ZERBMBELAN HSAROk E AR R UD AINet (TR B (D)

O FIFH Microsoft Excellj‘ﬁ%#%iﬁil%\@ﬁ(PIC),ﬁéﬁﬁU\
TSR 1T FAR, PICzl—KZpij—ZZzpipi

ARSI BRIVRL: yyumpesertrisytrytes St YOS RS AR
A WA R TR RRAEIIAT
G I VBN, g A BRI (B S
WTHIRMN (0, ) 4375 g IR g (g ) 2 2 BREHH
Fi()) RN — MG s ARG R o) zsn

122 SSRAREHHT A R 30 2,51 R 3k Dh =D =04, =0
J

PRI A 15 ry PSS 211 BREHFEN  SERFEL S MR R
BORCR /D Z 3k, SRR R (0X) OB T & 197 25 WA 5 S 2
b=X'Y 212 BENBRENET  HIE— A A
AR AR AT W < - NGl 1 N SN 4 1)

~ ~ ~ ~ —ECE S1 (GCA) FEFIREC & 11 (SCA) BYAHXT R
g, = g;= ;= $; = sij=0
Z Z Z Z ZZ i, AR 3. 34,

R2 MEERRGRE ARATESH

Tab.2 ANOVA analysis about body weight and length cross experiment result of 5 strains of rainbow trout

AR SV Variation A B DOF SEITHISS 77 MS F

— B A 1 GCA 4 374.10 (4.08) 93.52 (1.02) 23.26%* (19.97%%)
FEEREL A 1 SCA 10 419.48 (4.44) 41.94 (0.44) 10.43%% (8.70%%)
JZ 3 Back-cross 10 880.52 (12.98) 88.05 (1.29) 21.90%* (25.42%%)
1% Error 700 2814.3 (35.76) 4.02 (0.05)

T o R 225 2 (P<0.01), #7855 R K GEHHE 15 5 IR BT S HH .

Note: **means significant difference (P<0.01); values in brackets mean the value of body length cross.

®3 SMIHRAEK—MRES NREE

Tab.3 General combining ability effect of 5 strains of rainbow trout

' % Strain

PR e -
Trait it F1E ESEERETRN L KM
Bohai Denmark Donaldsons Norway California
P 4.19' -2.72 1.56" 0.12" -3.16°
Body weight
L3S . . b b ‘
Body length 0.43 -033 0.17 0.03 -0.29

TE: SRR AR 7R F0R 22 57 3 (P<0.05), AHIRI TR0 25 bl 3 (P<0.01), AHIF) R 25 55 R 35 (P>0.05)
Note: Subcripts of adjacent letters show significant difference (P<0.05), and the interval letters express extremely significant difference (P<0.01), and
the same letters demonstrate unsignificant difference (P>0.05).
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R4 SNIIHRRBFRZASHHRES NIRRT

Tab.4 Specific combining ability and backcross effect of different cross combinations in 5 strains of rainbow trout

(Npivia SIS
VRey Body weight Body length
Cross combination PRI ) FLASHL HEPRLE ) S
SCA Back-cross effect SCA Back-cross effect

AxB -6.83 7.83 -0.71 -0.59
AxC 243 -2.19 0.25 0.47
AxD 7.67 7.37 0.72 -0.63
AxE -1.21 0.45 0.17 0.02
BxC 231 -10.17 0.21 133
BxD -1.61 -10.34 -0.02 1.31
BxE 4.99 4.79 0.42 -0.56
CxD -0.62 -2.99 0.08 0.17
CxE -5.93 2.38 -0.69 -0.01
DxE -2.84 8.44 -0.25 -1.29

TE: A-BHFSL AR B- P MR C- B R R  D- B R  E- ML R

Note: A—Bohai strain, B-Danmark , C—Danaldson, D-Norway , E-California.

2.2 SSRERIEHHT (PIC=0.884 1), BV212214 Ak (PIC=0.589 1); AF352763
221 WIBMNANESSEESE BEREE TEBR L R a0 2805 B & 8w (PIC=0.916 4),

10 DRI EN I 285G B am il ks, M H POPGEN32 #4345 244N Bh BRI 2 5 BE &5 1
Fric eI 285 B ok A, AF352739 i hZe6,

x5 BRCELEARIIGRATHESTEESE PIO

Tab.5 Polymorphism information content (PIC) of different marker loci in different strain of rainbow trout

o .
5 Locus IR Stain N
A B C D E
AF352739 09141 0.8955 0.8523 0.8944 0.8643 0.8841
AF352746 0.8310 0.7628 0.8763 0.8884 0.7673 0.8252
AF352749 0.8630 0.7826 0.8532 0.7623 0.7694 0.8061
AF352763 0.8173 0.7761 0.8403 0.9164 0.8735 0.8447
AF352758 0.8437 0.8809 0.8677 0.8615 0.7759 0.8459
AF352753 0.8039 0.8653 0.8018 0.7937 0.8454 0.8220
BV212214 0.6179 0.7200 0.633 0.5486 0.6957 0.5891
BV212213 0.8509 0.8707 0.8029 0.7947 0.8068 0.8252
BV212194 0.8125 0.8784 0.8261 0.8426 0.8423 0.8403
BV212193 0.8972 0.8662 0.8717 0.8585 0.9072 0.8801
45 mean 0.8251 0.8298 0.8225 0.8161 0.8148 0.8163

TE: AR R B- PHEZA R | C- B IR FR L D= 3R L E- MM R

Note: A—Bohai strain, B-Danmark , C—Danaldson, D-Norway, E-California.
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F6 HI0NMAIEMMEAMAIESIIERFNTEHREE WD)
Tab. 6 Average heterozygosity of different strains through 10 microsatellite markers
& Strain
A B C D E
Obs Exp Obs Exp Obs Exp Obs Exp Obs Exp
) Mean 0.7267 0.8461 0.7367 0.8538 0.7876 0.8169 0.6932 0.8386 0.6791 0.8365
TE: A-BHifFAR 2R B- PR C- B AN R  D- B R E- I ah R

Note: A-Bohai strain, B-Danmark , C-Danaldson, D-Norway, E-California.

it H

Item

222 BHKEAEEEEMBES I Nei iy ) B R AL B B /N (0277 3) L HELZ2 7, X AT REJE
AN E LR ", 26 I G RS 22 E N TR R B35 B 7 1) S i B R/ NS BT
ZIAIE IR R (0717 3), b5 R 5P &

®7 MHEEmRENEEFEBMBCREY

Tab. 7 Genetic distance of different strains in rainbow trout

il Strain A B C D E
A 0.7665 0.7090 0.68286 0.7188
B 0.2773 0.5727 0.6116 0.7462
C 0.3797 0.6364 0.7052 0.5251
D 0.4229 0.5441 0.3706 0.6695
E 0.3523 0.3057 0.7173 0.4855

T RALLLUT Rt AR B, X AL TR AR A A—0IEGR  B- PFE AR C- TG R  D- Ui & E- I LR
Note: Figures below the diagonal show genetic distance, the above expresses genetic similarity. A—Bohai strain, B-Danmark, C-Danaldson, D-Norway,

E-California.

AT R A B AL B (81 D) #EATUPGMA R RSeRN—2, 5 5 M i R R — R Se
For AT, SAMLEE R B RO 2 32, il R S P AN TERA R SR R —2K

01386 A #if: Bohai
0.0259 )ik Bohai
3 —{ 01386 A
0.109 B 13 Denmark
0.164 5
C KM California
0.1853
[ D SEEIE G Donal dsons
0.1853
0.088 5 ‘ E 5, Norway
A
0.05
Pl1 AR AL IR BT 5 ATt Gh 2234 T UPGMA RAEIL5 5
Fig. 1 Result of UPGMA clustering of groups according to genetic distance
3 itig FRIIBRAL ZARPEVEAT T 20 hT, 45 SRR, 64> L i i

ZEAFEmL 2R, AWFoEiE T SSRARC T
RSN ) SSm NP/ NS B g e SR £
SRR I0AIE 13X 5 I A8 R 2 5
e 2380 BOE BRI B AR R RIEAT
SRR 17T E 200, SR S Rexroad 5 IR pear sk R A R R Al i R 2
HRA B B2 SSRAF 6 N ARFML I A, BRI RIS A A R R i ik

31 SMIERRRBEESHEEREESEXR
MBI TS S 18 DU 104l T2 3 1Y
S VB2 17.7 4, 2 B0 T 2 AR B 507
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Prediction of hybridization advantage among five strains of rainbow trout
by combination ability and SSR markers

WANG Bing-gian', GU Wei', GAO Hui-jiang”, FAN Zhao-ting’, SHI Lian-yu'

(1. Heilongjiang River Fishery Research Institute, Harbin 150070, China; 2 Animal science and technology Institute of Northeast
Agriculture University, Harbin 150030, Chian)

Abstract: Hybridization advantages among five strains of rainbow trout (Oncorhynchus mykiss) including Bohai,
Danmark, Donaldson, Norway and California strain were predicted by using SSR markers and combination abilities
of bodyweight and body length of first generation individuals in 50 diallel cross combinations. The results showed that
there were more high genetic heterogeneity in these five stains which having mean heterozygosity 0.816 3 on 10 marker
loci and there were the largest genetic distance between Donaldson and California strain reaching to 0.717 3, but the
smallest between Danmark and Bohai strain reaching to 0.277 3.Bohai strain had largest general combining ability
effective value 4.19 and Donaldson 1.56, Norway0.12, Danmark-2.72, California—3.16 in order, moreover, there were
high effective combination among Danmark x California, Bohai x Norway, Danmark x Donaldson, Bohai x Donaldson
which having high specific combining ability , so these sirains were suitably as base selective populations. According
to our test, the analysis of SSR markers and combining ability were relatively effective methods while establishing base
selective populations, and also effectively guiding mating work during carrying out the selective breeding programme
because we had got several combinations having hybrid vigor from 17%-19% in duplicate test in recent years. [Journal
of Fishery Sciences of China,2009,16 (2): 206-213]

Key words: rainbow trout; strain; combination ability; SSR marker; hybridization advantage prediction

Corresponding author: SHI Lian-yu. E-mail: sly2552@yahoo.com.cn





