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® R, & AT, EgAt, IO,
"B, OO, AFH, Fn4
(L. oK P25 5 B Kl 5 ol 6 A U 6 R P A S0 00 % I 95 JE) 214081
2. WA KA BB IUH TGRS 20140814
3BT 25 B G Bh 2% B T W% 223300,
4 AT = R AT AL AR 4 514025)

WE: Ut P a5 AT PN EFTERRAZSNINLXET 4 AF,, KA HN%
HEA-HWIANFFaFAFI10dE, ZH Mt -BER"REoMER, 2T T 44F
B8 MEKAAAMREMAES HEREUREGEREGEXE, ZRKFH:(1)F, #HEKTY
h#HHN0.1294~0.3684, REMKBERSRAN, A ERNFEEFR S RADAHEKA
HAmaFh%, (2)8 MRy, Lk FE(Hy) §0.7142 ~0.995 3, % ¥ fm e 3 i A B
BB HEREEEREFEHMEF(P<0.01), B KI, 2 IR 8 5%k Lk % £ (Hy) A
T0.4694~0.737 9, kA mirdte y ZEXRA T ZF b ERTm. B)RRE. 2K &K
k. hE kT CEK BEAK RAEERZEKRAEAEKXAEO0.776 6 ~0.999 7 & B A, T i £ 46
X7#0.9941~1.0000 Z &, R AX LU RENFARE FNEMKX, HAELLE, XA
3.95x10° CFU/mL Wi R 2 SR W A THER L, T8 P FL A4 F, R 12h G HAR
T MAAMTEZEEEEAF 192h g A AT 384 h G, T8 PFEEHE4AF T XN
40% ,ER &4 F, 5] % 20% 71 23.3% R AT F & B EUF, RTEHWK, N 6.67% ., #F
REREN RREMKN, 2K F WHEAERFEEBERS ATEARTURBEFTERY
FoM A o

XER: FEFFa; RATT o, SEFE; XY BRERE

FESZES: Q321; S961 X AR ERD A

A AL H AR Y5 Sh Wy S R R R
FBLZ—, 253 B A A 58 FIAS [R] ity Aol ] B b
28 o FEK = IR B v o 3 2% 58 B AR Y O
KEEH BA BB MLR M E R Z T
g ( Cyprinus carpio )" | % JE f4 ( Oreochromis
niloticus @ x O. aureus & ; O. niloticus x O.
niloticus) > ~*' | 3 ## ( Channa argus) "’ | A 3 fijj
( Megalobrama amblycephala)'®  # ( Micropterus
salmoides)“‘ . B W ( Chlamys farreri & x C.
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nobilis @ )'"* & W1 ( Mytilus galloprovincialis & x
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tschawytscha) " 45 . X 6K = 5 R 7E 22 AR b
RPL Ze R AL e, A K AR AT A B R B e
J15%5
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FA2 )51, Je B B AF 4 ( 0. niloticus ) 5 W) 7 %
k(0. aureus) F¢ 3815 B M VE 5 3k 90% DL |
O Z i, OF HA R T A RO 4R & 7 B AR Y
Fu skt RB P E SR Y IEm
(Sarotherodon melanothron) 2232 , #4531 i £k
AESAERIEREARIC I 22 2 T, 9" R T B AR M gR
SEEEE, R T AR R . HAT, R E
BRI FRIE AP E P k4 (GIFT O. niloticus) , &
FIR e % % E o i DA P 5 & R A~ JE D 5 &R
Tl oA e S8 8 7 0 B8 R il R, HEAE AR K T R R
BRI R A A 2006 4R K il
WEFE O B S b 51 60 MR R E
DAALUK EHF SV EANERIET BN
BB S 0y A T Ok R e
AR T LAl B PN E R K
HESHARGE TSR R, JLAE
HT T BE BR DR 3 52 0, 3 4E 25 % AE R Al
Sl A VA ST D EZS) o i i 90 1 S | Rl
ARS8

mfart— L m Y A A E T 5 AR PR Ak
77, [ ] SHe o 3% 2 A AR PR s PR R R A
TSR B4 A A R ) 1), AR5 1R R — 1 3t 1L
& BECON R E B BA B s il w2 AR
RE,HER 57 BAEE AR (1983 48 )\ 5
E AR EG i, O @ESRRIET 20 1{) 17
ERAE B 5 RA B EAEHIE, A 28
PR AR R S A A B R, X R e
e 5 WAL P R |25 IE 5T I K
HERRTE R, LR T — U RPUE T, W A
WIS AT LA & % R0 & R -5 B8 & 10 ik
F LA R AL L IR

IR ik

1.1 SEI#F#

T E F AR I H E KR AR S B IR K
MpAFFE L B %R F i, R 1 S AR
B AR A o E KR ST BE iR K el A 5
O P SR
1.2 FHEEZFHEIZWERA

2012 4 5 B4 G & 2 AR BAE S
A M 8 45 20 J2 L ME £ 45 10 2, 7R U K U
(£ x 5% x %K 700 cm x 300 cm x 150 cm, 7K i&
100 cm ) Hfv B A4S b i M AfE L A1) 20 1 A BEA

10 B, A5 B(£ 1), F4ES H 22 A I
Hi L4 d N RESE UL o FF B AR S 20 ) i A Y A
KPgw b AT R . g 15 d R g,
RARCTR 2 em ZoAq I, PEFE R B 5T HLAACAR (ot 1Y
AT S5

SEERAE 16 AN [a] S5 HUAR 7K P8t (1 x 58 x I§
> 500 cm x 250 cm x 150 cm, 7K ¥R 100 cm) A g
1T, AR AL 4 AT, S8 5 0 ) K Je it
K A W) — & Kt 5 3 K R AT K 32 8, H 5K
IR N ) R VA R /{10 s A N S Y VA 8
e i H g, K E R R ) fa S HE R ), R
JH 24 h AS (8] 58 4, AR IE K BT R 4F, 7K 8 3 1Y
KR HITE 26 ~29 C,pH J 7.2 ~ 7.8, £ K I
T 8 7K BT 25 A e AR — B, S K8 TP 3R 150
ATt B R B AL BURL 1R RE 3 9, IR R
Fffa ik BT B 6% ~ 12% (Al #F5 HL&E H B
32.0% JiEWi 8.0% ), R 15 d A4 A FEALIE
10 g T PR, PR DR R &

F*1 XWHZEIEZIT
Tab.1 Mating design of current study

SR s
0. aureus( & ) 0. niloticus( & )

A Z
0. aureus( ) v v
0. niloticus( ? )

1.3 SRR

T % 100 d J5, B A 7K U8 b B AL 3% B 40 2
£ RIS 2 N T o S . SN TR S S N
v B R R S8 B SR DL E R &
O3] 0.01 cm) 5 (45T DAL 7 K7 DU B RS
#0.01 g),

&5 &t (body weight, BW, ) —#f 5 ({7 £ it
)3
K1 (body length, BL, cm)— H W) 3y 52 B8 i
e YIEY IR =N

4K (total length, TL, cm ) — B W ¥ & JE i€
FEFB I 5 — MOME B 2R i 1) 0 B0

& % (body breadth, BB, cm)—7¢ . 45 i #F 7]
G0 5 5 H PR TR] 8 1) 7K1 B 2R B

K (body height, BH, cm) — & 2 £ 4b H)
SN

3k K (head length, HL,cm)— B W) ¥ & il 35

il
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EOEE Y OE NER I

FE#§ K ( caudal peduncle length, CPL,cm)—
FI B 88 B IG5 2% 22 R B BE AR A I — MOHE B Y 3
PRES

B Wi 5 (caudal peduncle height, CPH,cm)—
JFE AW B e I AL 11 2 R
1.4 RREIW

T JVACHEE K T 1 R 5 T TR T R R
Fik S R o A ST BT U S A K B R
T B O B R 3. 95 x 10° CFU/mL, % 6,12,
24 48 96,192 Fl 384 h W] & SZ % 40 ) & 46
%,

FRBBCTHR(% ) = (FHIT IR b S -
YA E ) / SEB S R HITA Hh A a5 < 100
1.5 BEfEomER

ARG 5 40 2 o bE - MY 35t 1% A
B BE5E % AR £ 8 A AR KA SG M IR 1Y 35t 4% 2800
PR TR SR AN A 58 1 — AU 1 4 R R
(DS /AW (1l

R HERALP=A+D+E
K, PR ANE, A PR MO8 {8, D o i
PESNAE , E Sy P55 8800 18

A Y RN

F, MR- B35

N 1
H,.(F) = I/M[D,-,- =D+ Dﬁ)]
F, BYHEAR R H R
Hy(F) =, (F) =6

8 =1[2(4,-4) + (D, -D; 1 /u

AL RN 5 e A B 2 50 A, R A, DK
A FIEA j R IAEON s D, Dy Dy SRR i Al
FRA J BN AR s BEAR I H
1.6 BEESTEE

A HE ] SAS8. 2 JE AT K Ak B, R A= /)
050 — W TC M 22 Al 71 2:—MINQUE % ( minimum
norm quadratic unbiased estimation, MINQUE ) i
07 220y R AT A R D BUE S WA ROV, A
P EEA b — 2D Al T F, 2% PR A0 T M7 2 1
(H,,) EMAHE R H (H,,) , I Jackknife £ {H il
BEBAR X 25 4% IR R 4 AQF 2 B A7 e, O3t
SEHARUEDR , H ¢ A 30 J7 5 Xof 4% 38 42 580 A 2% 52
PG T 025 A 5 (35 MK 3EE h 0..05
50.01) o JYLJE , AN [a] I ] g 4% 45 |) 3R AR

TR % % i Duncan £ & A8 dE 47707 o
2 %

2.1 FEFEEERFMNTTEEERST F, £K
HEMERBEMEEZ DT

W - BT R RS A%
JE 238 F, Az KA 56 TR 5 R 7R D % 4 34 ok
TIVPAl (2R 2) o DRURLAN T 1A 40 B 45 SR R W), B
A B R 8 oA 3k 31 2 25 K SF- LAAR (P > 0.05) , H:
b A bR B PR AR g 5K 3 B 3 (P < 0..05) il 2
FKF (P <0.01) , 156 BH 3 2 4R 5 A7 JE R A g
W, 2438 F, BERSE {3 0.129 4 ~0.368 4,8
A A KA DGR B T A B 3R/ IN LY A < A
#H > RBIRK > K5 > B > 2K > K > K
S N i L N Y R i < 7 SN N S
AR AR B B R LA /N . o F, iy
PREE A R TE R Sk R B R B e R O R
A KR AW & 0 R L 0,007 3 ~
0.023 5, F B B8/ I ) 5L 3o

®2 HEFFEEERFNTFELEERXF,
ERKEXEREERRMEMABMGITE
Tab.2 Predicted performances of growth-related traits
in F, hybrid of O. niloticus x O. aureus

g PETSEE  BEERRS
PEAR predicted population heterosis population heterosis
trait over parent mean  over parent better
P.(F) H,., (F)) H,, (F,)
ik BW 178.438 0™ 0.368 4™ -0.060 2
2K TL  209.7870"  0.158 1™ 0.007 3
&K BL 165.231 0™ 0.1554™ 0.010 3
R BH 67.126 4 0.1335 -0.088 5
&5 BB 32.819 4 0.164 3 -0.026 8
%K HL 53.343 5" 0.129 4™ -0.0233
FEHi{ CPL 19.659 8 ™ 0.186 2" 0.126 3
Rtk CPH 25.193 1™ 0.161 8 ™" 0.023 5

T, x J3513R8 0.01,0.05 1 3 K, T IH
Notes : the significance levels at 0. 01 and 0. 05 were denoted by “

#% 7 and “ * 7 respectively. The same as the following

2.2 EFEFFASRANTTFEEERLF, &K
HXMERWEEATEMEEE

LA HTARAT 8 A AR AR SRR 135 A% 20N 7
ZE0T AR B AR ON T 22 L A8 R st i 28 53 A 45 AR
(F£3) o 8 ERAMKEHRM T St % (Hy ) ¥k
7 0.01 He i # 22 K-, 4 0.714 2 ~0.995 3, #Li%
Fb#4 0.004 7 ~0.285 8, BRI SN, HAdPEAR
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BRI

DAt (552 F, AL Rtk 5 Pk 1 50

35

P st A5 28 (Hy ) A F 0.469 4 ~0.737 9, il st
15 ZEAEFRI Ty 2 h BT o 8

1t AL RN, NP 0N S RN ) T 25 43 i
i 45 3 7R & VIR 1 3 4% 8 ROF R RO 1 22 %
(£3). WIE &K MK K AR5 LK
%mmﬂﬁ Ui e A I | K 6 o VA R e S T
il 3 A% A S AR DR R 0 o e AR R B
ROV A o R, AW B a5t A% A8 S DL R 800
HhE
2.3 HEFFEASHANTITEEAEEERS
F, RiBEERN 55

BEFAGBHERR ERCEE i
K KRR TR AR PR b SR 1

R

(P <0.05); A2 HE i AE 8 AR I

R R (P <0.05) 8l 23 (P <0.01) [ 1
[ 3N (R 4) o

ZRAZH

ko2

E::]

R Y AR AN B R
fIERAEF ERFUR 2K AR KK OEHK
TR M b A 3519 IE 10 28 5 BAESON, W]

B B X S MR R B (32 5) .

24 FEFFEERATTEEEREEX
ST

TR

(LN N NN SN NI NI S SN2 2 N

Ptk 2z [a) B AR SETE 0.776 6 ~0.999 7

70 FEL P, T3 AE AH G E 0.994 1 ~ 1,000 0 22 [ ( 32

6).

®3 HEFFEERANIFHEERLZF TEERKERNEETEEEEER

Tab.3 Genetic variance and heritability for main growth related traits in F, hybrid of O. niloticus x O. aureus

A AL (NN N [’NIS [N A58 PSS PR A=
variation evaluation BW TL BL BH BB HL CPL CPH
JintEJ5 2V, additive variance 2089.270 0™ 435.110 0™ 249.736 0 111.1850™ 18.5530* 31.3911"™ 0.306 1** 5.1299*
Iy 2% Vi, dominant variance 1174.490 0™ 360.197 0™ 215.581 0™ 32.416 3™ 9.674 6" 17.069 0™ 3.7801° 5.2893*
HLiR V, error variance 53.847 4%  3.7922 2.518 7 7.080 2 11.296 4 2.090  0.6402* 0.1500"
FAUJ7 % V) phenotypic variance 3317.610 0** 799.100 0** 467.835 0™ 150.682 0** 39.524 0* 50.556 1** 4.726 4** 10.569 2™
ﬁ[]lﬁﬁg H{»}; VA/VP . . . . . .
0.6298* 0.5445*  0.5338™  0.7379™  0.4694™  0.6209* 0.064 8 0.485 4
additive variance/phenotypic variance
BT EE V,/V, . . . .
0.3540*  0.450 8™  0.460 8  0.2151"  0.2448"  0.3376™ 0.799 8"  0.500 4 **
dominant variance/phenotypic variance
HLRELR V /V, )
0.016 2 0.004 7 0.005 4 0.047 0 0.2858*  0.0415  0.1355* 0.0142
error variance/ phenotypic variance
e St 5 48 Hyy narrow heritability 0.629 8" 0.5445*  0.5338™ 0.7379™ 0.4694™  0.6209* 0.064 8 0.485 4™
J7 355 f % Hy broad heritability 0.983 8"  0.9953*  0.9946™  0.9530™  0.7142*  0.958 5™ 0.8645 0.9858"

F4 FEABHEEWEMGITE
Tab.4 Predicted dominant effects for
growth-related traits of parents

RS ZAXAGHEEEBMEEREMGITHE

Tab.5 Predicted heterozygous dominance effects for

growth-related traits of hybrid combination

PR EA=EZE BRI 2 A £ PR H PR x WA B AR
trait O. niloticus O. aureus trait (0. niloticus x O. aureus)

& BW -1.9019 -33.280 3" &5 i BW 35.182 2%

4k TL -2.2473* —17.755 1" 4K TL 20.002 5**

& BL -1.8312* -13.6812" &£ BL 15.512 4 **

k% BH 0.396 0 -5.881 2" &= BH 5.4852

5% BB -0.276 5 -2.9629* {45 BB 3.2394

kK HL -0.220 4 -4.016 9™ kK HL 4.237 3"

AR CPL -0.590 4 -1.580 6" A CPL 2.1710*

R CPH -0.3455" -2.107 5™ Rtk CPH 2.453 1™

http : // www. scxuebao.
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®6 HEFFEASRANTFTF&MMREBEEX(ETH)SREEX(ELE)
Tab.6 Genetic correlations( below diagonal) and phenotypic correlations( above diagonal)
between pairs of traits in O. niloticus x O. aureus
AR [ yris 2K [z3 =1 58 PN RAR K FEA =i
trait BW TL BL BH BB HL CPL CPH
T BW 0.996 6  0.9967*  0.9927" 0.9327°  0.9852*  0.8924  0.994 6
4K TL 0.999 77 0.999 77 0.981 27 0.9219" 0.986 8 ™ 0.921 2™ 0.997 97
A& BL 0.999 0™ 1.000 0 ™ 0.981 3™ 0.923 7" 0.9855™ 0.921 6™ 0.998 8
&% BH 0.998 6~ 0.995 7™ 0.994 17 0.939 7" 0.970 3" 0.8539™ 0.978 77
k5% BB 1.000 0" 1.000 0" 1.000 0" 1.000 0" 0.858 4 0.776 6 0.9340"
%K HL 1.000 0™ 1.000 0 ™" 1.000 0 ** 1.000 0~ 1.000 0 0.907 3™ 0.977 8™
e CPL 1.000 0 ™ 1.000 0 ™ 1.000 0 ** 0.979 77 1.000 0™ 0.990 5™ 0.919 47
e CPH 0.997 1™ 1.000 0 ™ 1.000 0 ** 0.988 57 1.000 0~ 1.000 0 ™ 1.000 0 ™
2.5 BREEKARLFIAFTEETF, ZRET 2ty R PR A5 L AN A R PR 22 el B R A 4

EHTW

HEIKEERR R 12 h )5, P EA AR F,
TFoa B BAE T, I HL K6 % % I ) f) S8 T 2 )
B 1) o A4 AaAE 24 h 5 4 B &I
12,384 h J5 i1y RBBLT R 5 20% H123.3% o
WA ARt q 5 F, B TR B A B R
192 hit) A"t AL T ,384 h if , AW B E 1 § %
Fse R B E R T E A RIS s
JEHIZ AR (P <0.05) (I 1),

—~ X E  GIFT tilapiadx GIFT tilapia ¢
= BRI x FHH £ Aurea tilapiadx GIFT tilapia ¢
- HEdx %ﬁ]ﬂ% 2 GIFT tilapia dx Aurea tilapia ¢
- BRI S x AT ¢ Aurea tilapiadx Aurea tilapia $
= 60
X550
-~ £
M g 40
ié 230
& 520
Bk £ 10
O 0 -
0 6 12 24 48 96 192 384
I (A / h
time

1 HEFFESRATFEEEESERTRER
EAIRREREXREENRMETE (n=3)
AT NG 5 B 3 78 AN [l i Bl A ] — I ) 22 S B (P <

0.05)

Fig.1 Cumulative mortality of offspring of self-bred
and reciprocal cross of GIFT tilapia and Aurea tilapia
infected with Streptococcus iniae
Different small letters indicates significant differences among

different strains at the same time( P <0.05)

3 i
3.1 HEFFESRATTFERTF, £KH
W AR B 547

AR 2% Bl D10 3 By e A 2 0, — AT M) 1Y R R

(I S/ G A S SR AW DB~ 3PS A R s ) | e 9 7S
Ay A a P, BT M R A S AR Bl T
() 437 5 b PR B PR AR I P R R A, S
Jo S5 A6 B DR CE A R IR S L R TR AR S Y 25 A AR
FH 76 48 K 22 5500k DR B R A 85 2 () 4R A5 — ol B AH
PR P, RT3 R 0 A R Y A 0 g BB AN
RS EEAFIRY . R, AR R
Fe S AR REAR B2 S e F . AR A SR A AE TR
& kSl b2 S MO, S0BAT R RE R 28 S
Peo X TIE R E B A P i R T Al Al R
JIE TRy, AR A T ) 5 R A3 2 S gt 23 BOK  35t A% BR
B BT , 2 XA Y RE AR (8] A A S I 3t 25 7 AR
BOR A Z A g 4  X R &Y AT RAPD
(Random Amplified Polymorphic DNA ) 4 A& /3 #f
T BRI % AR e B B A SR A TR P s A5 A
U6 #2351 ik %) 0. 978 7 Al 0. 946 3, WA 4
PN B g A A8 S AN 0 E Ry, R T 35t 4% S R
(D =0.259 5), % B4 7 A 8058 2% B pc 3 1 m]
fig. A% A RAPD $ R 447 T B A
UZE |3 RS 7 o e B v LB S N B i R (P S
R, RUIELFROE P DM @ x BAW L IE
6 ) TEmt R B TRNZE, A RIE
B W A AL M R g AR B B RS
x RN 2 At @ ) A1 5 BE A B AR HAH AR
AR TR BRI S B B R 0 R
% A £ b FLE R A S RE AR 1 38 1L 2 RE MR &
W, 258 T —MCF, IESCHEA R 842 Z AR PE L T A
SRASHEAER &, SOASHERA T A R A AR Z 1]
M4 DA B A58 AT LR B, 38 H 4r FhRic i - B, il
HRAS AU Y 8L R BB X 20 A AU
Fe L A AT T BN, SR, AR SEBR N 2
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F O B 5 38 1% IR 2 2 T 1 ¢ R AR Ol &2 4%, () I
S Wt £ BB /NI B R R S E 2 S
P 5 A AR AL, 2 00 A AR B s i A A s D
AT BB 2 3 o T 45 AN AT R AR E R 2 4
SR e, R RO 2 1 IF 5 7 9 i
T 3 DA 2 o fIG 3o

S 53 2 A H Nk - kS R B A
LB 7K A MR 2 RS R R SR B T,
FEE et 5 Je B B 3k 1 5% 58 e AU ML F,
AOREAR - B I AE 0. 151 ~0. 306, 2% A= K MR 1
FIL b R W] 7E AR A R Y R A
W AR A f L . ABESE b, & |
Akt 5 BADE S HE B E A8 Fy 1 A1 2400 3
7E0.129 4 ~0.368 4, B {4 w5 A4 58 51, HoAt 4% 2E
AR AR BB 2 W 35 o OO PR 0 - 2y e Y
{EL s SR T, 25 A PR P BR R AT I 3 B i P R A
FHh, AR TC W] S A R AR, b R T
PR AR FEA Sk BT B R R AR
28 R 5 R 58 46 Y A R L L AT AR I A R
FARPREAR , AR h LR e S P
BOHm s A e R P P e I HAE
RIK LA FE O TR IR Rk &Ik —
BikE T o, HEPEMGHMM RN TS
R, BT B EAAERORE . B
2] 13 ] ISSR ( Inter-simple Sequence Repeat) 4
RO T S AP BB ikmsh R, KA
W w2 AE AL A LR & T A R R AR
i, BERE M T ER RS RS B IR
i 8 A FRIEBER st AL IR B bt 2 B, 35 B 2
5B ARE B AR FE e P AT K
e B AR L, AL BE B R OR . TE H A 2R 4R
BRI ST R 2 B A S T i ] e 0 AT
XUF F 58 55 By ) A B0, 2% (5] 21 ( Cyprinus carpio
var. singuonensis) x fif £l £ #8 ( C. carpio var.
wuyuanensis) 72 3¢ , 3 B 1 1 3 1 1 1 2% B p
FHEB SE L F M E 88 x FLYTL 4 ( C. carpio var.
color) 738 fuj £ 21 # x K VTR 0 2% 58 1) °F ¥ 2%
T OE 34N BT S, 0, oK 36 90 1S 8 0 XL V2 L 53 A 1Y)
A A A 5, Bryden 45 SR i BF AR RS B I
DR R RR Iy 1SS T, 7 12 Fh gl R 9
U AR 2, Horh 4 A S X0 AR A A P
AREZ R F, o B — A PR Y 2R A RE % i
WP % o Gjered 45 XR T 3 x 3 M MUII 2 58

fF 58 B B 8% ( Labeo rohita) I & 3L, Fr A 2% 3¢ 20
B A 77 ROR A7 7% 280 3 B H 97 1) B 355 1Y 2%
P f #. Aras-Hisar 257 % H] 4t W% 20 f5 ff
(Salvelinus alpinus) #7788 ( Salmo trutta fario) 2%
5, KA AR K B B IR AU A7 R E R T
XUGE e S5 5 AR T T A% 28 Fh o A AR B 2
PeFio AU, AR BT A A sC A YR A R Rl
B, s m N BA Z R R
3.2 HEFES5RATFEEHREZTF, £KHE
KeEEREMBEER

FRA BB AL O AG T R SR A B AR T K
HIG ARG TE AR w0 3 1) KN TR AVETE & Fh AR
LA, w2 & AR KI5 . SR A MINQUE
T B A A 2 K R Y 3 A T 4 R R, 8
A FEA KPR Hy 5 0.714 2 ~0.995 3, KB
X S AR A R B AR S5 52 A B N BE AL 1R 2 R W AL
o RBTR AR R RS R TE kKRR AR
e PR 1 35 A% A S ) B 52 e R A A A
A AR R TR AN A AR S DL AR RO,
HE o [ ARG R B AR B K R
AR e MR A A A S 25 A 0 PR RO, o S50 e R
B, T 0.533 8 ~0.737 9, AT {E AN KT I & F
& 2l ] S X 2e iR . AR, AN A Y B M T 22
Fe ik 2 0.799 8, 2 B AT LA F e Mt 4 & 4% %
MEREME . XSGR P F, A2 580 #
I3A R RN G 2 B v 2R A0 A R 25 R — B
SR, IR 53 450 e 0 Al 4 A8 o R A & B, 1A
JOT A7 E A S 2 IR O R T A AR R AR
So BTy 22 AN T BT 25, AT R R Ak
BTG K.
3.3 FEFFESRFATFFELEKERKEH
EES R

H T 5 DR 3 A RN IR 2 R Y AR A, 2R P AR 2%
AR ) A7 78 A5 A () R B A A S o 3 S R 1
PEE AL, M PR AT S8 o B AR A B
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Comparison of genetic traits and disease resistance of
GIFT Oreochromis niloticus ,0. aureus and
their reciprocal hybrids F, offspring

QIANG Jun', YANG Hong'** , MA Xinyu’, WANG Hui’,
XU Pao'** , HE Jie', ZHU Zhixiang', LI Ruiwei
(1. Freshwater Fisheries Research Center of Chinese Academy of Fishery Sciences,Wuxi 214081, China;
2. Wuxi Fisheries College ,Nanjing Agricultural University ,Wuxi 214081, China;
3. School of Life Science ,Huaiyin Normal University ,Huaian 223300, China;
4. Maonan Sango Tilapia Breeding Base ,Maoming 525024 ,China)

Abstract: Hybridization ( interspecific hybrid ) has been used in numerous species to increase growth rate,
manipulate sex ratios, produce sterile animals, improve flesh quality, increase disease resistance, improve
environmental tolerance and improve a variety of other desirable traits to make aquaculture more profitable.
GIFT ( Genetically Improved Farmed Tilapia ) strain Nile tilapia is the main kind of cultured tilapia, which has
many advantages such as rapid growth rate and high fillet yield. However, GIFT tilapia has poor disease
resistance capability to Streptococcus iniae infection, which may be related to too much inbreeding. Breed
improvement by interspecific hybrid may enhance disease resistance capability in tilapia. A complete diallel
mating system between GIFT tilapia and O. aureus and additive-dominant genetic model were used to
analyze heterosis of 8 growth-related traits, genetic effect and correlation of traits. At the time of day 100
over the experiment,the results indicated that. (1) Heterosis of growth related traits in F, hybrid varied from
0.129 4 t0 0.368 4,and population heterosis over parent mean( H,, ) of these growths related traits were all
positive in F,. In addition to caudal peduncle length ( CPL ), other growth related traits have negative or
insignificant positive population heterosis over parent better( Hpb) ; (2) The general heritability in the broad
sense( Hy ) with 0. 714 2 - 0. 995 3 indicated that genetic variations of all 8 traits were significantly
influenced by additive effect and dominance effect( P <0.01) , whereas, the narrow sense of growth-related
traits except CPL varied from 0. 469 4 to 0. 737 9, and indicated additive effect controlled the genetic
variation of output value; (3 ) The phenotypic correlations 0. 776 6 — 0. 999 7 and genetic correlations
0.994 1 -1.000 0 between body weight, body length, total length, body width, body height, head length,
caudal peduncle length and caudal peduncle height, were all highly statistically significant ( P < 0. 01).
Furthermore , after sampling, experimental fish were infected with 3. 95 x 10° CFU/mL . iniae through
abdominal cavity. F, generation of GIFT tilapia purebred combination died 12 h later, whereas F, generation
of Aureus tilapia purebred combination died 192 h later. 384 h after infection, mortality of F, for GIFT
purebred combination was 40% , while mortality of the reciprocal cross combinations was 20% and 23.3%
respectively. The lowest mortality (6. 67% ) was found in F, for Aureus purebred combination. Overall, the
results indicate that, except CPL, other growth related traits have no heterosis; however, hybridization can
improve the disease resistance of breeding offspring.

Key words: GIFT Oreochromis niloticus; Oreochromis aureus; genetic traits; heterosis; Streptococcus
iniae
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