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HE. xR F FAefa (Oreochromis niloticus) ¢ X %% B Akt (Sarotherodon melanotheron) 3 (F,) (i F FHEfa & X B
PHE4 S (F) BFPHEa. F P PIed 4 NRE BRI T 230 R A (1) 4 D8 TR0 F 55 B i 1]
(MST) .50% FRIEHSA] (STso) LA 96 h EEEFLIE (MLS-96) s BMRACKIK H: P22 5% X B F) B F X %
% (F) B¥ R 5HERGEENRIEXE (P<0.05); Q) FARAHHEBE T HMERAMIAE HY BINH
18, M B AR M U AE (Hy) RIN G HUE, WH B AT B L #EE TR S, (AEAET S Q) BE X
Z(F,) K423 E (Hy) RIATE, 5= F X JEZ (F,) [ Hy R FH MLS-96 #3308 HE, - MST 1 ST, 304 IE 1,
YHED X B (F) Wi ERERT RS X S F). WP X §EP (F) 5% X BF F) ¥ X EF (F).
FEY X BY (F) . BY.FS 6 Mgt RBHKN SSR T R H: (1) BFAEMERE (V) CPHBEREGE (H) k2
BEEEE (PIC)3 datr — B, R F a8 2 LR AR 2/3 7o, X 54 MR E A A K F, XL F, 5%
1710 224, 9150 AKX E F, iS5 a5 2) 514 0s-64 #1 Os-75 (NERF BT X (% (F) AT X [EF (F,)
Ry N, BRIV RZIN B B R RGE AL 54 0s-25 FI IGF {NEFEE . FEE X BF (F) KiEF X BF (F) ¥
&, R R PRI EE P B ROE AR, 1K 4 £ 51T R O H) B A A B AR SRR AR AR ATl . [ T E K AR, 2008,
15(2): 189-197]

KR BP P Aem,; (EF P ARM, IE AT, T ik ZRFH 3 SSR
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20 A0 R LUk, th A KRR R K AR R TE
TR R R, Hod Rk K2 AR RGP 5 A 1996
4 65 989 t K F 2001 4EF 190 187 ¢, (4 H 57
B B S H H 8.1% & 2 13.7%, X
TR RS IR - MFRFEM AR Y b E,
IKFA R K 1 2R TR = AN 1996 FE 1 LA E
18K 3 2005 F 1 658 928 11, 7E PR IR SR B Ak
o DL B b A A M R R T EM. Hid SR
R an A R R PR T e R .

Je FF kA (Oreochromis niloticus) 3= H AT
FEFEAER L —, HAERKR, W —8 &6
WKFERE,; BE ¥ PAEf (Sarotherodon melanotheron)
i 25 GE 7 58, 105 5 v K A AH AR, S AR
FRHEXT G, VEE T 2002 4 HAE A B Rl 5 [k
[, FFait #h 2 A 24T IE B 5
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1 RIS FAZE
1.1 ##

2006 4F 5 H, EBEMHEERERTNFES F4EA
(LTI ES ) JEBF A (LTRIER ).
RF T 2 X EF T M I (F) (LLTREKRE

FEF) FEFTEMS X REF A IF) (LR
ARG JE F) s i T oA (£ 1) . B4120d )5,
A AEE . AT 30d A4, IHIEDE A
T SEHG fo1, TON PR AR £ FH -

R1 4TEERETEANEELA
Tab.1 The mating of 4 genotype of tilapias

RZ X FEF (F) X RBF (F)
S melanother 0. niloti O. niloticus S. melanotheron
2 -metanotheron - froticus X S. melanotheron X O. niloticus
% S melanotheron =%
Je% O. niloticus e %

JeF X =% (F) O. niloticus XS. melanotheron
EZ X B% (F,) S. melanotheronX O. niloticus

BE X EP (F)
S X P (F)

¥E: F, 2004 FEHTFE
Note: F, was bred in 2004.

1.2 A%
1.2.1 T ER AR
(1) TEEBEEW RAAXIHILX AR . 4
Mt P EA A (P B B F B
F) &#W3ANEE, BN EE LR M 30 8. 5
PRI A T R A, 4R TR 1.00~1.27 g, BHVR
KB NG 32 MK . R ILAE fa Bl 5
W A SRAE T (R FT R 30 SR8 AE 40 em X 40 em X
30 cm HHLIARFE AT .
Q) FHEEHELE KA 4X4X3FEHLIX H %
1. X JEBE F, f§% 8 F,, ¥ 15.20.25 #1 30 3£ 4
AR, AN 3 AN E R X E T i 30,
35.40 145 3 4 N ERERARE, AW 3 A EE;
SFE B % 10.15.20 A1 25 3t 4 IR EERARE, F6 4> 2
BERIANES. BNESSNEERMA 30 2. 550
P I A B A f, MR R 1.00~1.27 g5 FRR K
HEBA LIRS FhER B R KR, ST 40 cm X
40 cm X 30 cm FYEIRFE R HEAT. 25K 96 h P & 4H
PG fa AU T () R R L. FF H B TS At T
(%) SRR,

SEB B, KR AR B A 25.0~26.5 °Cs %
fil 48,48 5 76 Bl 4 3.5~7.0 mg/L; pH 185 2% 5 365 B A
7.5~8.5; HABALHEEA 0.4~2.3 mg/L.

TH L i) 2R BAE S 5 R0 2 A0 AR B S A T A
IR 7

O F ) B iE 1 (Mean survival time, MST) :

PR R SIS i AR K ELAE R N ER A 32 sk, WL
FAC S5 2 SE 50 a0 3 I IED, R 5 TSR
{H, B AP 25 i I 6]

@ 50% % % B Al (Median survival time,
STso) : K518 B SEI A MR K B RS N LT 32 /K,
MER ALSKIER R — A LE g BT E .

@ 96 h > 3¢ #h BF (Median lethal salinity-
96 h, MLS-96) : % fe e sz 40t B FeAb A5 Fh 288
P, WLER R SR AA SR 96 h JE % EL SRR AR T
HH, PRt I R ER R G 96 h 3L

FEELE -
(3) HFABHITTE

%% Tave'™ FITVRM PP AR 24 2

O & F L3 Hy (%) = [ (F-MP) /MP] X
100
o F O 2 A PR MR P38, MP A SR AH B
G2 NOR SN

h T 75 VAl Fy B2 38 i T AR@M
@), T PG 2P TR R AR AR BT R I I e

QF, BAEART (RERNEF) MR
R h e

Hy (%) = [ (F-NP)/NP] X100

@F, BHEALT (RERNFER ) MR
R h e

H, (%) = [ (F-SP)/SP] X100
P F Ol Z A8 P B AR T35 18, NP SP 4351 4
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SEAJEZ BE DA AR E. 0 H>0, 30K
AR H EROR, 3o .

122 #HIENH
(D HIZESIY WPk -1 RBAeNHMEE
JFH, 76 _BIRAE T AT 514, i3k 2 fis.

R2 O TESIMFINRHFREBNRE

Tab.2 Sequence of ten microsatellite marker primers and specific annealing temperature

ElkY)| EiEEH (5-3) TR (53" BAKIRE /C
Primer Forward primer sequences Reverse primer sequences Ton
PRLI GTTAGCCCCCTCCTCACTCT ACCTTGCTCGTCACACCTG 53.8
PRL2 TCGTGTCTTGTGGGGAAACC TGAATGGATGCAACAGGATG 60.5
PRL3 CTTAACATTTTCCACCTTCACG CTTGCCTCCATTTTATAGTTCCTT 65.5
IGF ATGCTAGCA AACATCAAAGGTC GATATGCTGATGATGCACAGAGTC 67.0
ISP TGAGCTGAGCAGATGGAGCAGAAG ATGAACAGCCCTGTGAAGAGAGG 62.5
Os-7 TGTCTGCTGCCTCGGCCTG ACTGTGCCGCATCGCCAG 58
Os-7R AGAGGAAATGAGCAGCCTC GATGCGGCAACAGTTATGTC 54
Os-25 TTGTGAAATTGCATTGCACTC AACTCCCTTTGATCCTCTGC 53
Os-64 CAGTGTCTTCAGTTCCTTGC CAGAAGCATCTTATTGATGAC 54
Os-75 AGCCTAAAATAATGGAATCAC CCACAGAGTCATGGTTCAC 49

(2) I E PCRYER~WHIN PCR KNFET
H9: 94 °C T4 M 4 min, 3 94 C 305,49~70 C
(AR5 IR KR AT % )30s,72 C 30s »
35 MEFJE, 72 ‘CHEMH 10 min. § P2 HI7E 8% (W)
V) P B AR 2 P S T e FE RS 5 R, B AH AL
gl

Q) HIEZEItHN BASEREES AT T
20 BANK. HR4E d K B S ST R 0 2 A4
o FAELLTUHE:

BRI S (V)

N, = l/zn:pi2
AT 20 S R () ™
(s

LAEEREE (P10 M
n n—1 n
PIC=1- (ZPI.Z) - [Z > 213213.2]
i=1 =l j=it+l

S pp, A B R A R (O, n
e AR

BN AMERGERER 1 D=1-1

MAAR DR [ =2,/ ( +n,)

K notn, 2 NMEITE SRR ny, A
R XY HESFAIEE .

2 ERESH

2.1 TEhEaE

4 A5t A% TU 50 £ B AR 10 P48 48 i & . MST.
STy, & MLS-96 W15£ 3 Fion. MST. STy, A1 MLS-96
5@ RER MM EAEE (P>0.05) . WAERE
T SN S o R A] LLFRRR .

7E MST F1 STy, 4 Mt R DR Fiih = 7 &
% (P<0.05), )8 F, LLJE§* F, it Sh4ebr i it Ltk
R % BERS (P<0.05) .

7E MLS-96, ¥ % fe i, B P &K, fEEFFF, 5
)8 Fy, SET- R 5 ER [FIH X R EE (P<0.05) .
JeFE F, A& T §4JE Fy, 590 8 e D1 1.71 £5%.1.75
1%, 5% B 0.69 155.0.70 5.

44 13 AR B B R A BE R ) MST. STy, Al
MLS-96 H = R EN)F A 6% % 5% J8 F,- JE §* F,.
JEEZR
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Tab.3 Examination results of salt tolerance of 4 genotypes of tilapia n=90; X+ SD
N N, w L& (- HE ()
- THEIRE fg PHTEERTED  50% fEiE T 96 h K # 0)- i
s 4 4 . mIEPS
Genotype Mean body /min /min PR Salinity-mortalit
P weigh MST STy, MLS-96 y-mortaity
regression
(54 . . . y=4.96x-118.25
+ + a + a
S melanotheron 0.987£0.158 359.33£32.81 305.33£7.02 33.9 R*=0.970
RZ . a a y=4.14x-7.20
271%0.186" .87%16. 433+1.1 13.
0. niloticus 1.271£0.186 75.87116.83 74.33 5 3.8 R=0.978
JEFEF, . . . y=5.46x-74.49
1.25440.173" 18528 £42.12°  188.00£2.65° 22.8
O. niloticus X S. melanotheron (F,) S4£0.173 85.28 88.0 R=0.972
EREF, y=5.78x-84.75

) 1.076+0.137°  233.45431.45"  232.671+6.43" 23.3
S. melanotheron X O. niloticus (F,) 07 R’=0.955

i AN EE ARER T HEPE R ER N REE (P>0.05).

Note: Means in the same column followed by the same letter are not significantly different (P>0.05).

MR D E A SR AR bR, X 4 it PR e K BN Y, W SR REIR 22, & T AR 45 bR AT

PRR T SR PEREEAT ZREE 0T, 45 R AnF 1 Bons. B AR T A P AR SR SRR Y X
. ] » s % y F (F) MEY X % (F,), i st aesam. Hp
L e e e BP X =D (F) HEY X ¥ (F) Wi

: O ARIE
| 2.2 TEMRFABE ST
; U 2 3 0 HOdR U ST R AL A [ MST,
L 4 PRERFREREN DHERNRRDHTE ST, Al MLS-96 & 45 28 MR FHE (R 4). I
WP RSB EE W A BT RY W) g R B (R R R () FIAIE
Fig. 1 Cluster dendrogram of salt tolerance performances of (L, FEAREE B (A 2 PR 38 (Hy) 283K fA(EL,
four genotypes of dlapias UL (0 L R TR B R i

1. S. melanotheron; 2.0. niloticus; 3.0. niloticus X S. go EK}& F, E@qzﬂﬂf%$$ﬁ£%fﬁ (HM) Zj%fmjﬂﬁl{ﬁ;

melanotheron (F,) ; 4.S. melanotheron X O. niloticus (F,) . 1t B F, i H,, K 25 MLS-96 %ﬂlj‘] %8, 76 MST

T STy, 400 IEAEL, BEMRBE B Fs (0T 86 1% 08 8
4 IR BB AT AR RS o b R o 2 B
BT AT 3 0T DL I 4 U A 9 B 43 0 2

F4 ERFxaMHBMENZMABEEE

Tab.4 Estimated heterosis of salt tolerance performance of two reciplocal hybrids

s _ . IR P H) FEpunagedsp!
ZuAy pin ‘ﬂ\b/\ e >3‘: % N N
AR AR PR IR s RIS /%

Reciplocal hybrid Salt tolerance index Hy o 1.
N N

O. niloticus X S. STs, -0.96 152.9 -38.4

melanotheron (F) MLS-96 44 65.2 327

S. melanotheron ST, 22.60 213.0 -23.8

X 0. niloticus (F,) MLS-96 231 68.8 313
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231 MIBEPCRER & 105199, 5149
Os-64 1 0s-75 RAEJR %\ M L) Je BN BEAR I 2428
JFEAR CJBR¥ F, KB §% F) w8 i 477, R H
SR e B BE R st AE s 514 0s-25 FI IGF A 7E
P RLFES AR R ER (B8 F, X §¥ e

R WG

F,) -1 40 (B 2), R RF 5% 2 A
Rt th, ATAER AN A AR AR bRt . B
i 6 X%F 5| ¥ (PRL1, PRL2, PRL3, Os-7, Os-7R,
Os-25, ISP) 7E 6 P it £ L i 5 o] A9 38 H 4% 77,
H BRI Z &M =Y B K /NE Ry
92~350 bp.

B0 11 - T
- s

2 4T ESIY (A: Os-64, B: Os-75. C: IGF, D: Os-25) 7E % Ik 6 A48 DR e 4 58 P= 4 1 L o 3

1-3: % 4-6: JBFE F: 7-9: JBEE Fy: 10-12: B 8; 13-15: §5J8 F; 16-18: F¥/8 F,; M: DNA 4rF4Ric (PBR322/ MSP 1 ).
Fig.2 The microsatellite electrophoresis patterns by four primers (A: Os-64, B: Os-75, C: IGF, D: Os-25) in 6 genotypes of tilapia

1 3: O.niloticus; 4 6: O.niloticus § * S. melanotherond (F\) 37 9: O.niloticus & < S. melanotherond (F,); 10 12: S. melanotheron; 13 15: S.

melanotheron ¢ xO.niloticus3 (F,); 16 18: O.niloticus § * S. melanotherond (F,); M: DNA Marker (PBR322/MSP 1 ).

232 BARECERY. EELEEMESEERS
2 6 MU TEANEAE 6 Mgtk T AR B R 1T
WEBER R EREE DL SE B RS
ZERINFE S PR

RS B DR B R A 40 B, T ke
T DR R R A B R, A R AR IR A AR R
B — PR, JBBEF, 4.21) 5% F,(4.03)
BEREMERL> B EHEFEF G79 5556

F (3.53) 11.1% # 14.1%; 5 = H R 56 A g ¥
(221) 5EF (1.92)90.5% 1 110%. {65 2, %38
JEAS (F) R MR AR T 67%, 1 & 7 Ff
AT LLTE i I B B AR ) i SE mk 2 —; T F, B
FIRR (F) MERZ G F, L — b 15m gy
11.2%, 1X & —ANE B ILS, N R s LA 5.

VYR E T H W T, BFEF,
(0.748) 5 §% JE F,(0.770) #% 4 Bl & H B §% F,
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0.725) 5% )2 F,(0.692), EmH R G AR T
(0.485) FIEEF (0.537) -

ZAEREEGE PIC) 2EEEFNTSEEN
FEbEZ —. MR Nei 45 " B, PIC >0.5 0
¥ %2 ;025 <PIC< 0.5 A E £ &; PIC<05 A
KEZE, AREE 6 ANl TBAEN HE 4 M sfe R

P AR GELZES. B F, (0.687)
55 e F,(0.730) 435 & BB F,(0.674) 55% )8
F,(0.643) 6.8% HlI 13.5%; 5 i H H & 2 3510 R 4h o
ARE (0.375) 5% % (0.333)83.2% 1 119%. &
2SN AREERTETR, SERF HE THREX

FIE .

R5 FHE 6 MBEERFEE 6 MIIEECNAENSCERY V) BEREE (H) MEFEREE (PIO
Tab.5 Effective numbers of alleles (IV,) , genetic heterozygosity (H,) and polymorphism information content (PIC)

of six microsatellite locus in 6 genotypes of tilapia

PERL e FRF, e F, B F, JE¥E F,
/ FER li?niati& [ S. melanotheron S. melanotheron RB% O.niloticus O. niloticus
Locus L S.melanotheron X O.niloticus X O.niloticus  O. niloticus X S.melanotheron X S. melanotheron
falleles 9IS (F) (F) (F) (F)
PRLI

N, 3.050 5.045 2.587 3.140 4.685 4.295

H, 0.533 0.785 0.812 0.681 0.786 0.767

PIC 0.510 0.753 0.780 0.302 0.752 0.509
PRL2

N, 1.658 4.025 4.670 2.480 4.179 4.920

H, 0.397 0.752 0.786 0.577 0.761 0.797

PIC 0318 0.709 0.751 0.541 0.721 0.764
PRL3

N, 1.895 1.935 3.607 1.890 3.560 2.630

H, 0.343 0.483 0.723 0.472 0.719 0.619

PIC 0.395 0.434 0.672 0.360 0.668 0.645
ISP

N, 1.980 2.870 3.720 1.860 2.750 3.98

H, 0.496 0.652 0.732 0.463 0.636 0.749

PIC 0.373 0.577 0.682 0.356 0.563 0.722
Os-7

N, 1.000 3.780 3.840 1.660 3. 660 3.69

H, 1.000 0.735 0.739 0.397 0.734 0.729

PIC 0.000 0.687 0.692 0.318 0.686 0.681
Os-7R

N, 1.780 3.920 5.780 3.575 3.495 5.762

H, 0.450 0.745 0.827 0.720 0.714 0.826

PIC 0.403 0.698 0.803 0.67 0.651 0.802
“EH41E Mean

N, 1.920 3.530 4.030 2.210 3.790 4210

H, 0.537 0.692 0.770 0.485 0.725 0.748

PIC 0.333 0.643 0.730 0.375 0.674 0.687

233 mfEEHMEEACMESY HESER 6 FF e — e 2 E LERERN. MEFAR

WAL T DR A R BB FR R (D) Mg A% A DA
HAD BFERE (R 6). BB (F) HE%E (F) K&
RIE, B (F) 5 (F) KRR, £ F, X

AIRA S F, AL VR E, 1% 6 F, FEF F,
BERETEY.
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Tab.6 Genetic distances and genetic similarities among 6 genotypes of tilapia

o PER O EER L EER  RRE
S melanoth S. melanotheron S. melanotheron 0. niloti O. niloticus O. niloticus
"melar ror N
elanotheron O.niloticus X O.niloticus nioticus X S.melanotheron X S.melanotheron
% S.melanotheron — 0.176 0.265 0.654 0.245 0.198
=8 F,
S. melanotheron 0.824 — 0.109 0.523 0.234 0.201
X O.niloticus
B F,
S. melanotheron 0.735 0.891 — 0.454 0.217 0.371
X O.niloticus
E? 0.346 0.477 0.546 — 0.218 0.307
O. niloticus
Je= F,
O. niloticus 0.745 0.766 0.783 0.782 — 0.132
X S.melanotheron
JB#E F,
O. niloticus 0.802 0.789 0.629 0.693 0.868 —

X S. melanotheron

T XA L R BT Fon AR, X A R LU BT SR AR DU SRR

Note: Data above diagonal mean genetic distances and below mean genetic similarity.

3 it

3.1 MEREEEH TR

FRE A B LT Bk 2 U, 2978 mT e A8 R AR Y
HRHG, REmERM A, SRR
() s B —FioAH B 10 R AP B, St Re B2 s A P AR
EVEREESEELFMR. AR, B
i F, {5 Je F, M £h ae iR e B F TR K&,
TR G R R R ghE T 552 M, M
B T AACHI SR e . 4 N AR A Y
i £5 B8 ) R I 2 2 22 5, R B Eh v g L st 4% [
FEAREAMM. AR RIN, R F, 7E 6
T BERIAL ST B 27 4470, LB B¥ F, (26 4% )
DIEJRIGREARR T (194c) FIFER (194 ) ##E £,
SREAE T R BE B FRIET I 96.3%, JE & FlIpE B kF
4T 1] 70.4%; £ )8 F, 75 6 ANl LA A7 g
W28 5 40, L HSE AR B B F (25 4 ) DL KRR
FAREY (19 4) MEFEE (19 &) #E 2, 435
T8 F L 89.3%, J& B Mg BRI 4 1
67.9%. L LFRBERE F, fIFEJE F, EE 4] DNA
AHEEAFENZEME, EEMREMEE MR,
3.2 FEMRBEERZEEENXER

TR S B IR Z BRI E, — 2

E NN ST E LS. 25 REEN, 2
T A0 A0 28 A% R B 2 ) 5 B E AR O T R
R FHEZ SRET 2 MR, FE& R AR
BT, Qeta kK4 ) 2n=44""" Fl 2n=32""; =%
ARERAT BARACHL; HATid i B 3R — 3
B AL IR B A3 (0.654) » 4% iR ZuFh il i 4%
BEE IEAE R R B, 8 SE AN i B AP . A
TR 2L VPl SR AE BB 7% F, 5% 8 F, YW AR
TR Eh P R

T0 3l XoF TS b A4 e R 4 B oy AT Y 2 SR BT AE 5B
Kot lon, 5EGEAR R PR, B F, fIFE e
F, B R TiE% . RAVFIELR A 114 #r &5 1
gﬁo
33 MFEIFEESSENRSHSMNIEZIAR

SRR, 5 F ML, F, s AE 2 A,
5 F MLk, e 2B G F, i 28" e F,, BRI
K IR E , Dk A CRALE 90% Fe 7, X R B2 A JE
BRIGES, gk BWAE 70% oA, Bl R 2 5 INE
DLk 75— A4, F, Xy B —2 8 H MR R4
i, XA A AT RER R E A SR, X
ERER R 2 A — D iEsE,. MXEHEm2E
PP 45, BEYR T X8 I8 AE , SR T 7448 J5 i
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FE PRI AR S5, BT LAIA A A2 b AR 343 DL i 1)
By T LR

DRl L0 £ A Sk (B 0 o, T8 o [RI AT, s b AR
PERERIN ZhHEBE, s AR TEIR 2 B RIS, B8R A0
h#, BREFFRN RS,
34 FMEARIS

R PR BRAAT, N L AA8 B
NARK. R AEIAT F) i3 E IR HIFI 3RS L
N i A= F 0BT A T IR A T B
PEARK. SR F, #1688 B H ¥ F, RE ARG D
& F, gtReftEM A F, T Fpidr~. i, F,
TR R B R A &A= E R 2R
MRS, ABFL EAE M : @ 20~25 RiEH
JEBEF, 502 F, E K MER R, A Al fafEiX—
SEEE A HEEEN R DM 0 2R
T5% KA BE B B AR R T 25 I 4 5 A 4, %
HelMmAEKEERERT Z a6, mfh TiES
FHefa; QRFELFE R EKIERR 7% A @K
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Heterosis and related genetic analysis by SSR for the salt tolerance of
reciplrocal hybrids between Nile tilapia (Oreochromis niloticus) and blackchin
tilapia (Sarotherodon melanotheron)

LI Si-fa', YAN Biao', CAI Wan-qi', LI Teng-yun', JIA Jin-hua’, ZHANG Yan-hong’

(1.The Key Laboratory of Aquatic Genetic Resources and Aquacultural Ecosystem, Ministry of Agriculture, Shanghai Fisheries
University, Shanghai 2000902, China; 2.Nationl Tilapia Seed Farm in Zhongjie, Hebei Cangzhou 061108, China)

Abstract: Part one: By using 4 genotype tilapias [Oreochromis niloticus X Sarotherodon melanotheron (F,) ,
Sarotherodon melanotheron X Oreochromis niloticus (F,) , Oreochromis niloticus and Sarotherodon
melanotheron] , a comparitive study was conducted for the trait of salt tolerance. The results showed that: (1) The
MST, STs, and MLS-96 of above 4 genotypes ranked as: S. melanotheron > S. melanotheron X O. niloticus (F,) >
O. niloticus X S. melanotheron (F,) > O. niloticus. There is a significant regression relationship between mortality
and salinity in all the 4 genotypes (P<0.05). (2) As for the surpass parent heterosis value vs Nile (H,), both
reciplocal hybrids value showed positive but the value vs blackchin (Hg) showed negative. It indicated that the
salt tolerance of both hybrids exceed that of Nile, but not the blackchin. (3) As the average heterosis value (H,,) ,
in Nile X blackchin (F,) all three salt tolerant indices were negative, but in blackchin X Nile (F,) the MST
and STs, were positive, except for MLS-96. It indicated that the salt tolerance of blackchin X Nile (F,) slightly
surpassed Nile X blackchin (F,). Part two: Through SSR analysis for the above 4 genotypes, and other two
genotypes (reciplocal F), it was found that: (1) For effective allele number (V,), average heterozygosity (H,)
and polymorphism information content (PIC), F, all increased by 2/3 compared with parents, which was due to
the recombination of genes, and F, increased by 1/10 compared with F1 again, which could be related with the
genetic differenciation from F, to F,. (2) The amplified bands by primers Os-64 and Os-75 were only found in
Nile, Nile X black (F,) and (F,), showing a strong heredity from the female parent Nile; on the other side, the
amplified bands by primers Os-25 and IGFs were found in blackchin, blackchin X Nile (F,) and (F,), showing
a strong heredity from the female parent blackchin; this character conld be used as a criterion to identify female
origin of hybrids. [Journal of Fishery Sciences of China, 2008,15(2) : 189-197]
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