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BE IR0 b AP R 8H n A W (Epinehelus
moara) . KA BEAA(E. fuscoguttatus) ., &A1 5
(E. bruneus). #} £1 B (E.coioides) . ¥y A1 Bt
1t (E. lanceolatus) X 72 28 i FhEE 1021 Fh, A B
I A BAR R Z, (HRE A B N T %5
SR G TP AF AR M USRI WIERE L R
R G MR, = 8Ua BE AT RS R 20%~
30%, W RFEIAT0%LL L, Hbf B o fh i
EERMMIS, ™ E WG A B a7l r ]
Frat ke, W E AR WIE R M TR
77 5 Y A TR £ SR BB AR Ol b 3a )R 2R
DRI [R]

A BB TS R AR X B0, H i AE
= Br kA A B E M RS RE . T
A, [ A — e BE 0 SR A A BE Y 4R
AT T 220, A4 X b o ik A BE 4. (E. costae)x
RKVEHE A B (E. marginatus)'™ ., #ha7 A B4
OxT i A7 BEHL(E. akaara)3" . R0 BE AR Q x
WARAMI | RECA B Qx LA A B (E.
septemfasciatus)3 . A7 A BE A Q < T A BE £
SR IERMEE AT . BN mA K
7 AT 75 . R 22 28 5 AR T i 3
i, BEIE 2 m R BT A P a8, AURR s A B
Qx84 B £ 34 A8 S AR B B e I UG 32 A
W, TR AR BNMET IR, (H S R ER A A B
0 F 58 Ja A B A E L T AR Y ) R
AT ik e

= 8UA B B AT AR R A T, S R
B, R5~32°C, ARKEREN, 8Tk
300~400 g, PR EESE, 2 BEM PRI
EEFRIE R . ERK., WHZ, thaEn
FU S 1 AT 08 35 o 2 BUL A 2 e T, &
A BE O A R PO T B, IR L R
22~30 °C, A RKEARW . PUiw 1R, 1R mA R
K F1.5~3.0 kg, 2084 K 5]5~6 kg, AL
B 2527 m, 440 kg, S BEA 2 PR R K
B, MW CBE T A ARTE A A SR
. BWHANETHNAEAGRKRER, HIEEW
WA GERE S, AR LE R A
o EHEFH = oA BEAEREE T R 5
RN EH A BE A AR TR BO R 0 B PR R
AT B FAGY, EF AR E AR BT
A SN R =TI e (N D I =S
AT LA i e B A0 1 R 8 B h e AR L O 3
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I MR 3 g O TRD RS, XoF T i g A BRE 00 % B
PR, R 3 R AL T A0 B AR R Bl =S )
HARZHMEN.

AT TE T U iy A B £R0K 198 R 7R ok
TEFE R, RAESLMEE, JFH AL
KRB A SHOGFEAR T, TTRT =
B AT BE R BT A7 BE A RS BRI, R
R Wl £ 7 S B3 A BB IR R ] 45 5
TET 4 A= G B, O I B R B SR AS AN RSS2
B, A AR R SR Rl B B E T AERL
A BE AR Sk 2% 22 T AR AL T R E 00 B A
AR o

1 MRS A

1.1 FaWEMES

20104F , 40k, 781 ARSEM BB K ™H
BRA FIRAFRIE IE & . % . LRI 1Y = 8L
A PR 1000 GERR R E S%) T E, &
201447 35 2 M A, H TR BT i 29 3.0~3.5 kg.
2010—20164F % 4F P A HE AR Ll SO BF A 1) = L
G700, R E N8.0~10.0 kg, =LA K
FMOET) mAKEFMTIEET, £FKIiR
15~16 °C. HZ/KiR25~26°C, #hE28~31, IAf#|
A(DO)=10 mg /L. SRR <5000 Ix, JGRETY
A AREHE, BRAKMEH10~15 ], ZEhf.
SE PR At AR O AR T Y 1%~3%
2011—20154E IR = W 4R I8 N T3R5 1Y
B 74, RFE 50.0~90.0 kg, B BH;
BKE28~30 °C, & FH B KK 23~24 °C, HAth
5w g B .

1.2 BEARBETRRENE

2010—20164F, TEErg = 0 B K A1 B 10 557
B 7 R L AR 3 M B O K A B A R AT A A
BEAA RS T8 AR AR T R 8, R
FHAS T F5 BRI ELS3(Glucose 10 g/L. NaCl 10 g/L .
NaHCO; 0.5 g/L. FBS 10%. DMSO 20%)¥% %
FRG 7, R aE R A hRic !, e R pt
TEAE T 1380224y, A7 T AN [A) 55 50 BE AR A AN 1)
Bl ARSI URIE, ARRETREE T F
= RS TR
1.3 REMEMLMIES

20164F3—SHEFE A F RIFH = 8l B fa
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SR An M £ N 6 RL S S R A T R R
(HCG)200~300 TU/kg . fEHEBR 2510 % (LHRH-A)
35 ng/kgit 47 N T A# =, 48 h)5 FlH A T8 I8
Tk R A SRR - [R]EE SR B S A T
PRICIFIC SR o B ¥ VR DR A7 1 el A1 B FORS VR
WA THU, E37 °cCRB P Rs, M T
ARG 06 71, PRIE J1i85170% DL 8 dRAs
T H o8 A BN ERE . BKE J7 o LHEXT 2
ME, ABIREERG HL R 1 500(P7v)s TRl T s A HE
REFARCS (D), VKRR, ALEKHH
27 2 M £ A4 )R I £ 0 RORS T B RS L B )
MZK 7284

W B R B2 90 43 0] i A 500 LI 4
o, WK IR R 24 °C . HE30. AR
6~10 mg/L, /Ki#0.2 m¥hiE4T 4k ., 762K 5
28h, YEMGEBRRZFN, REIESE, WE
SRR 1 NG = I A S B = ]
Wi EKE26~27 °C, ¥iF HES M a8 At
ANTEF KT AFRMEARFED 2 4K 3
Semfi, MBEENEFALE LRS00 T it A
3m I PEIE L AL A N .

14 HEFRIZHNE

REMWAEKF30H K, AEKiL11~15cm
BF L AN TR 258 % BUR R Ie A g B i
g1 . RE3Fh, ARICOLEERE M sE LR . g
SR, Sea i, bRid PRI R A
(3, 2)xA (4, D)HEFI A &G, WICFERRZMAEIRSA
FRAEAE30 m* T Ak FRaE M b, R B R R
ARMER: 2Kk KK KK R AR R
, ARSI E T 12042 1B A KR

L5 HRKMRERRIEES AT

oy A BE AL RCE R MK R AE KR
B, A KB R SPSSHR 1 vh B ) 25 43
#:(One-Way ANOVA)LH, >k ] Student-Newman-
KeulsiF 17 2 5 LU F1 22 5 @ M e pir '), Al
PEARAE Jp I +hR 22, P<0.05% /R B A W%
PE2ESR, P<O.O1R/RNEHAW R EHZER.

R RAERMEREAEE, R FHQGAStal
PEX A KR B 172 AR Y, SR HZRIE TR
445 % (line mixed mode)Xf = 40 7 B £ 1 A< Fil
A B A AR I8 AR RO HE AT IO . A B/
Bk G (MINQUER &K . A K . sk

Koo R R BT A Y 7 22 oy AT A . R
PR — S ARG A K MRS AR A G L BT )
PEAT b T, R VR R G D B0 7% (adjusted
unbiased prediction, AUP) TN AC F: A% Z& 52 1) i 4
Fo i BB RN A

SIMPE—E B AAE R . y=1u+tUeptUpepte,
A by A WLEAE ARG LA 1) 5, R B B L R
BONE BN, we ARG e R mPERL
N )3, U g d RN 1) & G IR AR B 5 ep & i
YRRV ) 18, Upse AEROW W 5 OCHR A B e
BE LA ] £

2 4R

21 BEARERXRAFERRAEKMER
e

FIH 44 8527 A7 BE 0 AL A (8932, 5777,
8920F15785)5 2= B A1 Bk fra M £01 % 32 43 i 57 T
13, 7. 4FI4 BRI RE R, XA [E A R i
KR AR MERIEAT LB BT, CARR92077 A I
ek MK Sk o fm AR B SAS AR
3R T H A AA R (P<0.05), AAS578574:
) JEARAE LA PR B AR /N (1) o

22 RRERPEREFRRXREEDSH

FIR < hn ok — b v e PR s A B X = 80 A
BE A (Q) < A B ()RR a K . &
Koo Sk MR AR B S AR KRR Y st A% A
Kb wifL Ty 2250 . HESRILE . BifL )
AT AT, SRR, BRIEKASLK . KA
A 1) 8 M AT A OGRS B 2 24N, 5
AR AR Z A A kL 3 DR AR
G A SCHEA IR B T I 3 (P<0.05) Bk b 35 2% 7+
(P<0.01)(#2).

SRR I . B BEPLIR2E 2
Sy RN B T M 25 7 (P<0.01), BRAK AN
R T 22 LR R A B M =, b
PER A 5P RE AL R 22 5 22 R AR A B
T 53 (P<0.05)3 Mk i 2 25 7 (P<0.01), 5PEAR
(B SLi A% 77 4(0.521+0.020)~(0.805+0.018) . |~
3% J74(0.52140.017)~(0.832+0.011), A4 35t
& JIRART AR, PR & 5t A% AR By, (HAR
KB T 2 K (P<0.01)(£3),
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T1 BEFAMEXRYFERRAE KRR

Tab.1 Growth traits comparison of paternal half - sib families of E. lanceolatus

PER LA HE/ R PR EZE RME RKRHE
growth traits male ID number mean+SD minimum maximum
4f/em FL 8932 483 13.47+1.81° 7.80 18.00
5777 315 14.46+1.08° 12.00 17.70
8920 273 15.21£0.69° 13.20 16.80
5785 179 11.48+1.13¢ 8.50 14.00
fAK/em BL 8932 483 11.17£1.42¢ 6.40 14.00
5777 315 11.71£0.91° 9.70 14.60
8920 273 12.48+0.86" 3.00 14.50
5785 179 9.43+1.16° 3.50 11.50
%kH/em HL 8932 483 3.85+0.76° 2.00 5.70
5777 315 4.48+0.29° 3.60 5.50
8920 273 4.56+0.27° 3.20 5.10
5785 179 3.46+0.30° 2.20 4.20
f&#/em  BH 8932 483 3.58+0.55° 1.80 5.00
5777 315 4.00£0.29 3.30 5.00
8920 273 4.29+0.24° 3.50 5.50
5785 179 3.34+0.27° 2.30 3.90
Aift/g BW 8932 483 44.97+14.63° 4.00 81.00
5777 315 50.81+13.41° 4.00 95.00
8920 273 63.76+9.32° 6.90 85.00
5785 179 29.67+6.69° 15.00 50.00

e ARNG FRER IR Z A &35 1 22 57:(P<0.05)

Notes: different small letters indicates that the traits have significant differences (P<0.05)

23 EYARB Q) ETAMBRIER
B0 1 BE AL SR 53 4

K = 804 BE(Q) < et 41 BE £ (3) 24 28K
RIE130 H & AR K MR EHE , 8 5 9] % T i $51 I
B BT SCBEA By Ik st A s, AR OR, 274
MEMEEAR P H TN EAR (5766, 6436, 5779
5798, 5782. 6440. 5790)) N H: Bl AL RN 7E 4
LS SN S N N = R N 1 R e € TN BB By
B 7 M Y I [ RE N (P<0.01), 4K i B HL
RV M (0.718+0.057)~(2.205+0.105) . 44 3 £ i ke
BEALON 4 (9.105+1.273)~(24.046+1.201), £ 51
MEME AR (6909, 6870, 6415, 5758, 6937)1ES54
PEAR IR B T A% 2 09 11 0N (P<0.01), 2K
Tk B ALY A (—1.936+0.098)~(—1.392+0.333)
A J5T 2 0Pk B LR A (—13.955+1.412)~
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(-9.832£1.277)0 XA H 38920 H A M I 3 1 i
FKAE RN, T 35785 EL i . 3 1) o K 7 [ 5%
% (P<0.01)(4).

24 ZUARGBQETARECEBRIFER
B & M RENL IR 53 4

I FH V8 2 T Al T 3 43 BT 5 B0 B £ (Q) %
e 1 BE (328 s LA Je AR AE KR i
PEREALRON , S5 R B, A a2 H &Mk
WA R E, A EGHELK Lk E
3 PERON (P<0.05), K22 58 dl A 1k
A v VAR T 3 PR 1 S PR B LA N SR B T
3 (P<0.05)55 % 1 2 7K P (P<0.01) . PRI A3 34>
PR R B R AR, K ILS5T66x5777. 6436x8932
5779x8932, 5798x8932., 5782x8932., 6440x8920,
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Tab.2 Genetic correlation analysis of growth traits in hybrid families of E. moara (?)xE. lanceolatus (3)(EV+SE)
AR growth traits A& BL k& HL & BH RFiE BW
2K FL WHLAAR /& Cor kA 0.995+0.0324S**  0.963+0.0298**  0.964+0.029S**  0.983+0.023S**
EHD 1£0.4118* 0.949+0.038S**  1£0.049S** 0.395:£0.037S**
HLIRR 0.419+0.024S**  0.726+0.0258**  0.657+0.026S**  0.729+0.026S**
AR AH Cor KPP 0.776£0.015S8**  0.1896+0.017S**  0.887+0.032S8**  0.925+0.019S**
HNMG 0.999+0.0328**  0.93+0.024S** 0.952+0.034S**  0.966+0.024S**
A& BL WL AR /& Cor IntEA 0.929+0.028S**  0.942+0.029S**  0.996+0.026S**
EHD 1£0.557S+ 120.735NS ~0.234+0.060S**
HLAR 0.349+0.021S**  0.365+0.022S**  0.367+0.021S**
AR AH Cor FYLRIP 0.701£0.014S**  0.721+0.026S**  0.749+0.017S**
HNMG 0.913+0.029S**  0.949+0.031S**  0.979+0.031S**
ki HL WL AR & Cor JIIEETN 0.961£0.0298**  0.961+0.028S**
EHD 0.685+0.026S**  0.166+0.019S**
HLAR 0.628+0.0285**  0.631+0.0228**
AR RH Cor FYLRIP 0.855+0.028S**  0.836+0.017S**
HHNMG 0.917+0.0328**  0.876+0.021S**
k= BH WL AR & Cor PIINEN 120.029S%*
EHD 0.656+0.031S**
HLIER 0.623%0.024S**
AR RH Cor KPP 0.892:£0.025S**
NG 0.966+0.028S**

VE: S*. P<0.05, S**. P<0.01, S+. P<0.1, NS.P>0.05,

Notes: S*. P<0.05, S**. P<0.01, S+. P<0.1, NS. P>0.05, the same below

®3 ZYAMEOETAREORIXRAE KK 247 (E T EHREIR)

Tab. 3 Diallel analysis of trait in hybrid families of E. moara (?)xE. lanceolatus (3) (EV£SE)

diauel":f:ﬁ;;zﬁomait 4K FL fkk BL %K HL (k@ BH (KRR BW
FEESE Var ntEA 3.239+0.1418** 2.075£0.1298** 0.374+0.020S** 0.204:0.016S** 250.1039.712S**
%D 0.087+£0.016S** 0.000:£0.000S** 0.0740.008S** 0.035£0.005S** 8.428:1.6455**
HliRP 0.720+£0.116S** 1.910+1.183S+  0.082+0.004S** 0.078+0.007S** 52.072+4.1558%*
M Pheno. 4.046:0.1898** 3.986:+1.469S** 0.530+0.0185** 0.317£0.023S** 310.603+10.114S**
TSR Var/Vp mEA 0.801:£0.020S** 0.521+0.0208** 0.706+0.020S** 0.644::0.020S** 0.805+0.018S**
4D 0.021£0.020NS  0.000£0.022NS  0.140+0.019S** 0.112+0.019S** 0.027+0.013S*
Hligp 0.178+0.009S** 0.479+£0.0158** 0.155+0.007S** 0.245:0.010S** 0.168+0.0115**
%% heritability B SR FE(N) 0.801£0.020S** 0.521£0.020S** 0.706+0.020S** 0.644:£0.020S** 0.805+0.018S**
] BAEF(B) 0.82240.009S** 0.521+0.017S** 0.845+0.007S** 0.755+0.010S** 0.832+0.011S**
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Tab.4 Additive random effects of hybrid parent E. moara (?)xE. lanceolatus (3) (EV+SE)
SEA parental 4K FL k¥ BL kK HL i BH fEJfiE BW

95766 1.669+0.1118** 1.4330.0988** 0.250+0.0378** 0.4210.0398** 24.046+1.2018%*
26436 2.068+0.0995** 1.695:+0.0878** 0.670+0.0298** 0.579+0.0438** 19.0980.966S**
95779 2.172+0.1018** 1.488+0.0898** 0.986+0.0438** 0.4390.0358** 15.241:£0.891**
25798 2.205£0.1055** 1.602:0.0818** 0.993+0.0448** 0.382:+0.0298** 14.529+1.331S%*
95782 1.536+0.1438%* 1.068+0.1138** 0.2210.0508** 0.484+0.0548%* 14.233+1.3298%*
Q6440 0.829+0.0455** 0.929+0.2855** 0.136+0.0165** 0.218+0.0168** 10.721£0.516S**
95790 0.718+0.057S** 0.529+0.0738** 0.186+0.0218** 0.233+0.0188** 9.105+1.2738%*
25800 0.258+0.117S* 0.169+0.099S+ 0.047+0.034NS 0.054+0.028S+ 3.182:+0.9828**
95758 0.283+0.0628** 0.225+0.0785** 0.259+0.0268** 0.2200.0258** 3.007+0.7418%*
26916 0.477£0.1008** 0.355+0.0978** ~0.247+0.0355%* ~0.052:£0.037NS 1.1550.760NS
95785 0.277+0.0895** 0.609+0.0915** 0.058+0.039NS 0.1180.0378** 0.338+0.753NS
Q5761 ~0.499:0.103S** ~0.544+0.090S** ~0.381:0.036S** ~0.133+0.031S** ~0.9130.885NS
95791 ~0.249+0.1025* ~0.195+0.077S* 0.006+0.045NS ~0.014+0.021NS —1.478+0.837S+
95755 0.167+0.108NS 0.059+0.077NS 0.060+0.0275* ~0.027:£0.020NS ~1.973+0.7748*
Q6434 ~0.0670.075NS ~0.146+0.084S+ ~0.005:0.025NS ~0.121:0.0228** —4.352+0.7258%*
26897 ~0.686+0.064S** ~0.601:0.126S** ~0.0740.0225** ~0.105+0.0538* —4.846+0.5035%*
26860 ~0.527+0.0748%* ~0.224+0.0865* 0.000£0.003NS ~0.039:+0.023S+ ~5.609:£0.485S**
Q6448 ~0.713+0.1608** —0.742+0.137S** ~0.363+0.0625** ~0.234+0.061S** ~5.645+1.616S**
96923 —0.845:£0.104S** —0.424+0.096S** ~0.265+0.039S** —0.184:0.038S** —6.5430.879S**
26904 ~0.582:+0.136S** ~0.346:+0.0825** ~0.285:0.0345** ~0.002:£0.367NS —7.082:£0.8055**
95764 ~0.416+0.110S** ~0.398:+0.0945** ~0.062+0.0318* ~0.230:£0.026S** ~7.420+0.873S**
Q5775 ~0.2370.080S** ~0.318+0.0695** 0.054+0.028S+ ~0.070:£0.017S** ~7.941+1.396S**
26909 ~1.3920.3338%* ~0.687+0.1655%* ~0.334+0.0635** ~0.316+0.0645** -9.832:+1.2778%*
26870 ~1.936+0.098S** —1.737+0.1248** ~0.388+0.028S** ~0.3210.036S** ~11.9810.736S**
Q6415 —1.429+0.2318** ~0.988+0.2135** —0.423+0.071S** ~0.502:£0.089S** ~12.039+1.5998%*
95758 —1.5270.128S%* ~1.301:0.1148** ~0.538:0.040S** ~0.381:£0.0408** —13.045+0.977S**
96937 ~1.554+0.2095** ~1.5100.187S** ~0.561:0.071S** ~0.415+0.087S** ~13.955+1.4128%*
38920 1.7630.0788** 1.5370.1208** 0.577+0.0285** 0.550+0.0385** 18.481:£0.8495**
35777 1.435+0.0548%* 0.960+0.0555** 0.6030.0278** 0.352+0.0248** 7.400+0.511S**
38932 ~0.527+0.061S** ~0.289:+0.061S** ~0.470+0.0278** ~0.385+0.0295** —4.600=0.4748**
35785 ~2.671+0.1065** ~2.208+0.108S** ~0.709:£0.0335** ~0.5170.0408** ~21.281+0.7868%*

5790x8920 7T AZ A TE K . IR T AR 5 3 vk

3R Bk R T E%(P<0.05)Eﬁ&ﬁ’ﬁ

(P<O.01)AYTE [ BEHLET . 6909x8932 . 6870x5785 . 7% S R AE 0.8 R A RLRRT R 8 oD

5758%8932 . 6415x8932. 6937x8932 5/ ZLAE LA BAHEEMAEN, #2258 vl LA 5 B ny & K

FE3A MR s B T 8 3 (P<0.05) 5l i i 3%

(P<0.01)AY 1] FEAILRL L (£ 5)
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Tab.5 Dominant random effects of hybrid parent E. moara (?)xE. lanceolatus (3) (EV+SE)

A A(Q*3)  hybridized combination 2K FL A& BL k& HL &% BH s BW
5766*5777 0.421+0.209S* 0.028+0.117NS 0.165+0.024S** 0.261+0.045S** 6.787+2.734S*
6436%8932 0.521+0.269S+ 0.033+0.129NS 0.443+0.052S** 0.359+0.069S** 5.390+2.213S*
5779*8932 0.548+0.287S+ 0.029+0.110NS 0.651+0.085S** 0.272+0.058S** 4.302+1.806S*
5798*8932 0.556+0.288S+ 0.031+0.124NS 0.656+0.078S** 0.237+0.049S** 4.101+1.784S*
5782*%8932 0.387+0.197S+ 0.021+0.083NS 0.146+0.036S** 0.300+0.075S** 4.017+1.697S*
6440*8920 0.209+0.103S* 0.018+0.188NS 0.090+0.015S** 0.135+0.027S** 3.026+1.204S*
5790*8920 0.181+0.087S* 0.010+0.035NS 0.123+0.020S** 0.144+0.030S** 2.570+0.933S**
5800*5777 0.065+0.033S* 0.003+0.016NS 0.031+0.021NS 0.033+0.017S+ 0.898+0.395S*
6423*8920 0.071+0.037S+ 0.004+0.012NS 0.171£0.023S** 0.136+0.025S** 0.849+0.393S*
6916*5785 0.120+0.068S+ 0.007+0.031NS —0.163+0.030S** —0.0324+0.027NS 0.326+0.248NS
5785%8932 0.070+0.045NS 0.012+0.042NS 0.038+0.026NS 0.073+0.026S** 0.095+£0.221NS
5761%8932 —0.126+0.060S* —0.011£0.049NS —0.252+0.031S** —0.083+0.020S** —0.2584+0.231NS
5758*5777 0.061+0.065NS 0.004+0.009NS 0.164+0.041S** 0.136+0.052S* —0.287+0.216NS
5791*5777 —0.063£0.052NS —0.004+0.01INS 0.004+0.019NS —0.009+0.018NS —0.417+0.367NS
5755*5777 0.042+0.030NS 0.001+0.006NS 0.039+0.019S* —0.017+0.013NS —0.557+0.269S*
6434*8920 —0.017+0.019NS —0.003+0.050NS —0.003+0.019NS —0.075+0.020S** —1.228+0.497S*
6897*5785 —0.1734+0.087S* —0.0124+0.062NS —0.049+0.013S** —0.065+0.029S* —1.368+0.546S*
6860*5785 —0.1334+0.069S+ —0.004+0.017NS 0.000+0.002NS —0.024+0.017NS —1.583+0.650S*
6448%8932 —0.1804+0.101S+ —0.014+0.058NS —0.239+0.051S** —0.145+0.039S** —1.593+0.784S*
6923%8932 -0.2134+0.103S* —0.008+0.040NS —0.175+0.029S** —0.114+0.026S** —1.847+0.730S*
6904*8932 —0.147+0.089NS —0.007+0.023NS —0.188+0.029S** —0.001+0.018NS —1.999+0.865S*
5764*5777 —0.1054+0.055S+ —0.008+0.033NS —0.041+0.022S+ —0.143+0.033S** —2.094+0.860S*
5775*5777 —0.060+0.032S+ —0.006+0.027NS 0.036+0.018S+ —0.044+0.016S** —2.241+1.078S*
6909%8932 -0.351+0.172S* —0.013+0.056NS —0.2214+0.045S** —0.196+0.059S** —2.775+1.115S*
6870*5785 —0.488+0.243S* —0.034+0.139NS —0.256+0.032S** —0.199+0.043S** —3.382+1.301S*
5758%8932 —0.446+0.251S+ —0.029+0.107NS —0.519+0.085S** —0.372+0.108S** —3.395+1.627S*
6415%8932 —0.3604+0.191S+ —0.0194+0.074NS —0.280+0.048S** —0.312+0.072S** —3.398+1.331S*
6937%8932 —0.39240.226S+ —0.029+0.109NS —0.370+0.064S** —0.258+0.070S** —3.939+1.776S*

ﬁ%ﬁ%,#ﬁmiﬁ TR R SR AE R it 5 ARy A 4 R B B 8 N g 0 1 B T 4R

& i o 22 ] ) 23R

A2 W 3 A7 AE T H SRR

ﬁ[l M (Scaphirhynchus albus) 5" &

platorynchus)!'
W4 (O. clarkii)!'” .

W% (Oncorhynchus mykiss) ﬂ]@]
Kk B8 (Cyprinus pellegrini) Fl
#(C. carpio)"™ 45 43 A T[] — 7K 3l (4 35 % Fh 22 [1]
IS N = 1 < Ll S I o P el 1 SO

ﬁ¢,

it A MR R E
7L PR TR

AR

%OE@%%E¢ﬁT%%%Eﬁ%\%%ﬁ
93 ) R AP i BHBE B
E TSR

HIRM I T T 4%
191 G i A 8% S5OV P i, 21 8 R
JUYLHE AR A K5 F T #89(C. carpio var. jian), E
(LR /NS G IV 2
R RBAL . B YFR . Gkl
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SR, TR EIROK IR 5 K B0 B 17z
I FIH BB B (C. carpio var. specularis). 2%
[E ZL 88 (C. carpio var. Xingguonensis)Fl L fil)
(Carassius auratus, red variety) = JLZ% 38 55 & H 1)
JEAE W AR LGRS 2P 17.80%, B4 A
AR R 10% LD 20 ) ] BB e Y 7 i AR M (C.
auratus gibelio)(B}A) 5 {104 X% FE 2 (A A) N T
ZACHEE I R A AR R AR P R 1218
P REAS 7 IE BB R 34.7% 1 FIH I 6F (Parali-
chthys olivaceus) /N [R] i FRAFE AR 10 R REE AR
) 22 32 B B < BE AL 145 A K 3 38 L3t 2f i
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mE AR AR TR R AR, Al LU A
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i Ay B R RS R A5 T ) A= BE PR
B, AR RAERZISG AR EY T
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AR ERHE AR, @it 16H TR
., PRFESTEIK700 g, AR I635.3 em,

AT 0 28 5K R N T RS T W AR
wAR VAR, A SEA B N AL LR GEA A
i R TR PR A R B, T 7R AR MR R
fili Byt S8kt 2 48 R E Ay B 2R
2o Fisherfig W4 i 7 # & st A4 Motk ny <k —
PE AR, SR AL A Y N B T A
Rl Forh S A IR O 4 )iz o TR R
BRI (0. kisutch)?Y | W8P R B B AR
(Oreochromis nilogicus)®”, KZZWF(Scophthalmus
maximus)®? I SECVEE M 2 K HOIR 38 1E S 5
i3t o AR W5 A H GAStation L A sh 9 i
P — S P a8 A R Y X 281 ey A BRE £ R = 20 A
BE A0 A2 S8 K R B SA KMk s AL 7 L vy
25 oISk 3 A% A0 R 8 A AR OGS AT T PR A
FUFBI Ay A7 B0 £ 2% 28 S AREE A TR IR 19 23 A 4
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TE 7 A2 e i d o 2 R I 5K R 0 AR W
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The family line establishment of
the hybrid Epinephelus moara (?) xE. lanceolatus () by
using cryopreserved sperm and the related genetic effect analysis

TIAN Yongsheng "*,  CHEN Zhangfan ', DUAN Huimin ’, MA Wenhui *, TANG Jiang ",
LI Wensheng *, LIU Jiangchun®, HOU Yunxia‘, SUN Zhenxiang®, PANG Zunfang *,
WANG Xiaomei*, ZHAI Jieming‘, LIBo*

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Minstry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. Laboratory for Marine Fisheries Science and Food Production Processes,

Qingdao National Laboratory for Marine Science and Technology , Qingdao 266200, China;

3. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China,

4. Mingbo Aquatic Co. Ltd., Laizhou 261400, China)

Abstract: Hybridization is a way to establish a new gene combination and important genetic progress, through
which various desirable traits can be combined to improve varieties. In this study, eggs from 27 females of
Epinephelus moara were fertilized with cryopreserved sperm from 4 males of E. lanceolatus, and 28 paternal half-
sib families were constructed. At 130d post-hatch, 5 traits including full length, body length, head length, body
height and body weight, were measured in 1294 fries from all the families and analyzed by using One-Way
ANOVA. Maternal or paternal genetic effects were predicted by using mixed linear model. Variances of five traits
were analyzed by using minimum norm quadratic unbiased estimator (MNQUE). Genetic correlation and
heritability were analyzed by using “Additive-dominant” genetic model. Maternal and parental additive and
dominant random genetic effects were predicted by using adjusted unbiased prediction (AUP). The results showed
that significant or extremely significant differences existed in the additive, dominant, genetic and apparent genetic
correlations among five traits. Narrow heritability of five traits ranged from 0.521+0.020 to 0.805+0.018, while
broad-sense heritability ranged from 0.521+0.017 to 0.832+0.011. Five traits of seven female parents (5766, 6436,
5779, 5798, 5782, 6440, 5790) among 27 gained extremely significant positive additive effect, and one male parent
(& 8920)among four gained extremely significant positive additive effect. Growth indexes in their offspring were
significantly higher than those in other families. Growth indexes of head length, body height and body weight
among seven hybrid combinations (5766*5777, 6436%8932, 5779%8932, 5798%8932, 5782*8932, 6440*8920,
5790*8920) among 28 gained significant or extremely significant positive dominant effect. This was the first study
to take distant hybridization between E. moara and E. lanceolatus by using cryopreserved sperm and to predict
their genetic effects, which provided solid scientific basis for the development of distant hybridization techniques
and new variety breeding in groupers.

Key words: Epinephelus lanceolatus; Epinephelus moara; cryopreserved sperm; distant hybridization; heritability;
genetic effect
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