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WL EFESTFFESEHES WP FEaMEER
ZRECT, ERR, RRR, EAxE

(L. TR R A A i B2 e TS B S 453007
2. IR RS AR Rl BT IR SR AE A A AT, B 201306)

WE: UFP P8 RPFPHa UEH AP FaMBAT T s g M RKFERHIO
M a N LR BAARSERALE FEALE LR MEEREIN LI, XFP P
BHEMIA T FaMEESHAWEZRAT T RESN, EREKN,(1) #F % & MST
H(9.24 £1.353)h,ST,, % (6.20 £1.235)h,MLS-96 # it E N 30.2, WEME K 31.2,i 5 T
A8 MEEE, (2) REMBR A INFFETH NI X F-RXREFF T 4L, WA
B, A SRS TE T AT P&, F X2 UG aP FaMEF FFEEQ X AMTLY
Fad WEE BZEAEEF - LZRATT s REFFEQ xUEHNALTELS |
MEF P e xREFHEE RP P xRAANFHas MAATTEEQ xR
FErEas WERE GZ2ENVAEFEEZRZPHE, WERG. (3) LHTEERE
Y, FEFEEAESdA, ATEHO LR 30%, UEREHK,14~15dANMRTENF
BEH L AREHHENZERKY F 11 R, HE32.8 0, BT FA 2 50%,% 39 K, & EZA
102 B A# LT, BT F G YLt E 2 B B &M X £ % LnY =3.430 +0. 640X " (R* =

0.976), (4) FFF T H AWMLY kA RAH &ML EWEAMH
KPR FEP L, MEER; FEAEE; WHIL

hESZES: Q958.1; S917

B R IR TR Sh a2t A
TR DRt Eh e ) 2 AR K, b S R o ¥
JE . ( Oreochromis mossambicus) A% HIK4 %
JEf4.( O. mossambicus @ x O. hornorum & ) . 515
21 % 4E40.( 0. niloticus @ x O. mossambicus & ) Fil
=% B 4k fa ( Sarotherodon melanotheron) %5 J2
PIAMIGE £ 2 1) LRI Eh A iy % a0 3k
B R P K R IR AR R w5 LA B O A i £
B AR SRR R A L §E B R S R
%% 9 #1 ( blackehin tilapia) , H #8734 T P4 JE A
G B FE IR TR TV R Y B TS 1 4 )Rk
B, R AT R AR JERE B AT %
100 fy£h B2, 72 ER B2 Oy 35 B AT IR ZEH ., 2002
RN m EZE Y BREM 53 T2 P9k
" BAREES B A A R R T R

WFE H#3:2010-01-03 &8 H#3:2010-05-16

ERFRIBAD A

{EUR 1 TR T U I — B, DO B 52 A
FERMHABRT ™, Sl BFgE, AT & B 5|
(% 2 Bt 5 R W I LR 2 AR (08 P
BHERGE RSy T R RE AR B R 2 S
A BRI ERTERETS T W rWe? KL SR E 1Rk
A L R RE R AR ALY I, T X
BB AR S LA P A i A S 25 5 AT H
BT , A BN 5| 3 [ 1y % 27 20 A fa it R g
JTEATRAE , IR B AR A N S5 AS , B R
B AR TRIE T i P EAT — LE B IR R

1 ARSIk

1.1 XBpaEE
SR IR AR A AL P EE KR AR R
g, BE8 BRI 2002 4SR5 HEE K E
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i F A, JE2 B A fa 2 1994 47 )\ ICLARM 5
JFEH M F, A, L5 Bk i (Israel red
tilapia) J& 2001 4F LA 51 5| )5 B 5 19 Fo AU,
BRI 2 A f R 1998 4R IR K51 5 B H 1 Fs

Qo BEFRA T RAFH A4 P AR AT B 2CH
MANZRAC AL . ILBIE 9 4 A A MR LA
(F 1), FrIUHE AT b, FH [7)— RUA 14 #0075 7 6 H
WA AR T 14 S 56 10 TR AR 7 1 o

x1 XWFIFEEREHELRH
Tab.1 The mating of trial tilapias

8
® B2 B E(S) PP (N) @B M)  BAEPIEA(A)
S. melanotheron O. niloticus Israel red tilapia O. aureus
% A1 (S) S. melanotheron S
R B 444 (N) O. niloticus N NI NA
DL %1) 41 % JE44.(1) Israel red tilapia IN 1 NA
BFE R . ( A) O. aureus AN A

1.2 W/HZE

at gy (1) SENEhEL ., R
9 x3 BEALIX H i, 9 FP AR 3 M EA,
T~ A A5 O B faoH: 1) S 36 £ 100 J2, HY iR K
B AR 32 (K, ke BB fa B 20 5
H 0 SRBE T B R R AL .

(2) PHICERE L, R 9 x4 x3 BEALIX
M, WIETILE, p= 2 P A iar 30,35 .40
45 d ANEREERRRE, HoAh 8 M RIS 9.5,
1823 129 H4 ANEREERLEE  Rh 33 AN,
T o O A5 AR S A 1y S g e, IR K LS A
IR AR ER BE KA 0 5% 96 h AR N SE R
FFET I RV RR AL, I S b T % (% ) 5
R RE LM AT

(3) it ER YL 5, RAI 3 x3 FEHLIXH
Bt PR RS B e B B AR
DLESILL D AR AR IR 9. 1 [ 5250 4
oo W3 ANER EE AR 100 B, RERE
20 2 DEREE ICTRAS A N SR A TN (R AR AL,
Xf 3 RS U T A YIRS R T R 534

PRSI ITE 1 mx1 mx1 m AR
17, A E T 12 m x5 m x2 m {23 NK IR ML, 3%
—IRIK AT RO, 20 R A0 T bR v hy B8 5 58 1k T
A BB M G RN, BB T SE I il B AR
FERE R E) 0. 01 g, SE6 T H] 45 5256 75X
AR AN . SRR IRACRTE T3 T oK H B AR
JEE Y S5 FH 7K 2 b B A 6 2 Ry 65 14 R T 7K Bl [
AT ER 5 T K ) ST e e K 3B 96
T WF 5E B 2R 77 Ry #h 3 (Aquatic Eco-
Systems-Salinity Meter ) # 17 U] % 4 35, ¥5 1 2

0.1, SEEHIE], KIEAE ol 27.2 ~28.9 C, i
HAAE K 4.52 ~6.13 mg/L;pH } 7.82 ~8.21;
BAERZHN N 0.45 ~2.53 mg/L,

ot 3k 3 AR ag k4 (1) P-4 agi it fa]
(mean survival time ,MST) . {8 FE 32 56 fa M\ IR 7K
B AR 32 WK G il kB R ik e )
JSC IS TR] , SR 5 TSR, BV A~ 24 i i 1]

(2) 50% K% 7% i) [A] ( median survival time,
STy, ) « A fadt Je S 30 £ IR VK B He# A R i Ry 32
AIHE /K G, 10 B S R — 2P A7 B ]

(3) 96 h 23 FEELE (median lethal salinity-96
h,MLS-96 ) et Ffe S £ B 7% A 4% FhER BE AR E
o IESRAESR 96 h JE A ER R SL IR SE T
XTI ERE RISR 96 h 2 BFE £R BE LGS i 4 38
FEREARAY F SRR B S0 FE T 3R L 4 ot F
B I — o A 5 R TR X =0 |
50% FET R AR R MLS-96 AYEEIE(H
1.3 it

ANTR S g # Bk 22 5 T O 28 03 A i AT R
B, Ry 2ZE R R E (P <0.05), WA
Duncan’s Z 5 [ALHEAT 70 Ao R 8 8 st 35 91
A TRL 45 Ay [ SR R, o S 0t BB T2 3R 5 4y
WAL, N YR I [E] (Y ) HAE TR (X) Z[H]
RO faT Bk e o 25, A MST, ST, .MLS-96
PSS EAEAE 3L 4 D FE 4R T ERAR I, 5K 5 9
PR DR A4 AT R 45 55 A - Y08, A R0 27
1 E3R 4 DR BRI S 2 SO E, 15 B &
T 2 A f it ER 5 B 14 2 22 A6, 1T PR o o B 8 2
FFNEGZEXS O PP HE M HEA TN $h 25 R 0 70 2

FF A BRI T SAS 9.1 BT 5E 40 HT
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2.1 EFTIEE5HMS MT I MST ST,
HIELER

O PP Rt 9P S AR AR 32 (IR K
f¥) MST ST, RISET- WK 2, 658 DR fa LA
AE 2Ry SET AL 0 4 FRsT T 5

BRI MST STy, Rl AR TG % [B] 22 5 AR A L I 3%
(P<0.01),
2.2 BEFTIEESHMM S #FIEE MLS96 By
753

9 P A R BE BB T % ] 5 3¢ R \MLS-96
HESEFLEAE I3 3., H# 3 Al A9 R 9k
AR ERIBET R ] ) 56 R AR 2.3, 1 HOWEAE AR

. MST 1 ST, 57588 W4k fa i 5 FHA 8 E TR, B % % Ak MLS-96 {Hit &% T
FEAEf, AR, Y B AR S e A 8 FB AR, LRI B B AR s 52

®2 IMFEEMNFHEE MST. ST, FETE
Tab.2 Average body weight, MST,ST,, and mortality of 9 tilapias

F8F5 indices

GiES

species PR (g)body weigh  P-IFFEE I H] (h) 50% FFiF i) (h) FET=3( % ) mortality
P Mean + SD(n =90) MST Mean + SD ST, Mean + SD Mean + SD
529 B Ak 4 S. melanotheron 6.36 £1.458 9.24 *+1.353" 6.20 +1.235° 40.3 £7.024°
Je B wHEfn O. niloticus 6.42 +1.353 1.62 £0.041° 1.59 £0.013° 100 £0*
DL 51) 41 % 4E £4 Israel red tilapia 7.55 +1.904 4.34 +0.245° 4.35+0.123° 100 =0
BRI A 0. aureus 6.16 +1.553 3.05 +0.177%¢ 3.10 £0.280° 100 £0*
1f JRERTIEA h
E?}j?iﬁ* @ xLi@sl IEEE_ 6 6.58 +1.584 2.04 0. 099 2.03 +0.199% 100 £0?
O. niloticus @ x Israel red tilapia &
) IE A A
U@ﬂl?#fg XE??%*‘S 6.05 +1.205 4.33 +0.299° 4.33 +£0.290° 100 =0?
Israel red tilapia @ X O. niloticus &
2 Il Q x B R
E//.ﬂEfQ S R 6.77 +1.642 2.71 £0.180% 2.86 £0.110% 100 +0°
O. niloticus @ X O. aureus &
AL 1 Q x i1
WAL R4 2 JE?%%E = 6.69 £2.337 3.65 £0.139™ 3.73 £0. 248" 100 £0*
O. aureus @ X O. niloticus &
L JIEaN S Q x BLF|E 8
ABIIELL RREZ A 6.77x1.721 4.17 £0.150° 4.17 £0.216° 100 £0*

Israel red tilapia @ x O. aureus &

T : Al — 3 B PR R 2R 22 2 A B3 (P >0.05) .

Notes; Means in the same row followed by the same letter are not different significantly (P >0.05).

®3 IMFEERE - T REFXFEK MLS-96 Iit{EMURZE

Tab.3 Salt-mortality regress relation, theory values and observed values of MLS-96 of 9 tilapias

F8F5 indices

e
e BRI (V) — FETA(X) B KR MLS-96 it i MLS-96 M5 i
salt-mortality regress relation theoretical values observed values
R lg¥ =1.484 +0. 056X 20,2 312
S. melanotheron R?=0.921,P =0.040
ek 1gY=1.155 +0.102X 3 110
O. niloticus R*=0.951,P=0.025
L85 20 R £ 1gy=1.31o +0.108X 0.4 933
Israel red tilapia R? =0.918,P =0.042
A2 HE £ ng:1.249 +0.094X - 193
0. aureus R?=0.974,P =0.013
BB B Q x LIEFILLE o lg¥ =1.232 +0.094X - g
O. niloticus @ xIsrael red tilapia & R?=0.994,P =0.003
LGS x BB W lg¥ =1.263 +0.094X as o4
Israel red tilapia @ x O. niloticus & R*=0.943 P =0.029
e B4 9 X RAITE 0 Iz =1.244.+0.094X s 5
0. niloticus @ x O. aureus & R? =0.982,P =0.009
WA AR © x BB B0 5 lg¥ =1.257 +0.094X . 1.0
O. aureus @ x O. niloticus & R?=0.959,P =0.021
LB A x BRIES .6 Ig¥ =1.285 +0.098X o3 .

Israel red tilapia @ X O. aureus & R*>=0.919,P =0.042
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2.3 IMFTEEETHHERHNSE

O Fh B AR A8 RIS A0 22 A0 M 4 2R LI
LFIE 2, 9 B ARl g n] 7 4 2K 55—
WS B R0 iR ER AR R , 45 TR ER A AR g T
b2 AR a5 2 "I LA B 2L 2 £ R L 5 41
DR Q x WAIEE IR S MR, B 25 (H 0 1E
{E SR =R R RAN DR JEX PR Q@ x LI
LB et S (A I B Rt @ x e B B e
S B DA @ x WA PR 8 FIE AW
et @ x EH B AR S, M Eh B8, B 2= {H N
{EL SR PUR R R P B AR TR 5
2.4 3T AT RFEERIIUEERIX R

(R EE B NS ERTI EARE S e IV a¥ | el D)

[ o
S. melanotheron
Je % Bkt
O. niloticus
DL 4k
Israel red tilapia
PLEFNZL D At < WA 4R |
Israel red tilapia @ x O. aureus &
SRR A4
O. aureus
BB x WRW DA | | [
O. niloticus ® x O. aureus 3
PLEBILI B it x JE B B AR
Israel red tilapia @ x O. niloticus &
ﬁﬂw%#QXM?yﬁg}

O. aureus @ x O. niloticus 3

R B x LEINZL T R4

O. niloticus ? x Israel red tilapia & | : |

0 1.0 2.0

E1 IFFEaMBTARNRESFE
Fig.1 Cluster dendrogram of salt tolerance

characters of nine tilapias

T35 B Ak Bsf 1] ) 15105 OC 2 DL 1 3, 52 55 5
B RITPE MBS E LR 4. 5P Pk
(P=2.73x10"") ¥ ®HEta (P =0.001) LA
FLr B AEa (P =1.19 x10 ") FET- R [F I fk £
FETRL B 11 HOC R AR IR B B 3. W] LA 181
it ER YIRS, 3 F 2 HE i 56 T R B &k B sl 91k B
) A8 A S 3 m) Stk i R ANk el . 5285 B
91 RMFET-HZE3.4% 55 11 K, R 32.8 B,
FET3IRE 50% , 55 39 K, #h A 102 B A 43
BT

30

20

10 |-
0 I:l —

s KJ 1 Ll @J]N N AN 1A

-20 -

-10

E2 IMFEamtiERNEER
S:pPE B, N e BB EM, L UGS IEM, A 1F|
WM, NLJEB P et @ x P @ s , IN: DI
AP @ x BF P HEMS , NA RP PAEM @ x WA
B S, AN BRI AR @ x e BB AEM S |, 1A LIS
PR Q x WAL HEMS
Fig.2 Residuals of salt tolerance indices of nine tilapias

S:S. melanotheron, N: O. niloticus, 1: Israel red tilapia, A
O. aureus, NI: O. niloticus @ X Israel red tilapia & , IN: Israel
red tilapia @ x O. niloticus & , NA: O. niloticus @ x O. aureus
&, AN O. aureus @ x O. niloticus & , 1A :Israel red tilapia @ x

O. aureus & .

F4 3 WTEEEETHRYMLEIERIREIE TR R & E

Tab.4 The time and salinity corresponded with different mortalities when fish

were domesticated gradually into seawater in 3 tilapias

i H items

JIES WELAHE (d) observed values

FHi{H (d) theoretical values

species

THRET 50% JET-H

beginning dead

100% FET=%R
mortality of 50% mortality of 100%

5% FLT-%

mortality of 5%

50% JET-2
mortality of 50%

95% JET-F
mortality of 95%

[ | i

1.00(11.6) 11.00(32.8) 39.00(102) 1.23(10.78) 10.12(30.91) 35.59(88.58)
S. melanotheron
1
}Eﬂ;?#* 1.00(11.6) 2.00(13.3) 8.00(26.3)  —0.22(7.48) 1.62(11.66) 4.49(18.16)
O. niloticus
N ji| & A
Lesla s AR 1.00(11.6) 5.00(20.5) 21.00(52.8) 1.30(10.92) 5.65(20.78) 13.93(39.54)

Israel red tilapia

T35S N RoR iR

Notes: The numbers in parentheses denote salinity.
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LnY=2.456+0.269X" LnY=3.034+0.391X™"
R’=0.899 R*=0.986
100 A — - Mt ah i
75 T
S | LnY=sA30+0640X" gt 5. melanotheron
* Té >0 ’ —— e F FIEf O. niloticus
’l]_}?\_al g —— DI FILI B JEf Tsrael red tilapia
25
7263 350 429 518 580 680 780 90.0 1020 R salinity
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 Hf[A]/d time
B3 3 FFIE& Sk I B 18] K 26 FE B L T 2R A4 [0 3 h £
Fig.3 Regression curve of three tilapias between mortality and gradual domestication time or salinity
3 B THEME BEEAEN 5P P IEam BT
> b L P — i
BTEARGE . ARIEASCEE R, A AMKIE R B HE
3.1 FFFEEESHEFFEMHENILR J 7 T PR RIS W 5, R T LA =%

TEASCH,9 A AR ER PR B T AR
e 5, bES B AR U] i T Al 8 A AR, X
TP 2 A 0 R B i 0 22 5 S s A P &R
AR HRIFHSCIIBTRIE (3R 5) , LS 2L
A B A RIS L S 2 A S AT R 1 e

AV A8 AT DL Y — L8 5 R £ 141 4 E AT
T (EUR, i T2 AR R TR R DR R AR, BR
TR SN, A BT PR T AR RN
B ARt T R RE R R DRI, S
PEAT 2277 T FUBA BEARAT S HERA 92518 o

RS5 LT IEEMEIERILER

Tab.5 Comparison of salt tolerance indices among several tilapias

Fh 96 h PEHBLER SRR YL EBCER
species MLS-96 acute fatal salinity ~domestication fatal salinity
B2 WAL S. melanotheron 31.2*, 33.9[13] 35[0 102 * , 1001°)
JeB B HEta O. niloticus 14.9% ,18.5 18.6/%) | 13.9012] 18014] 26.3 %, 3614
DL 3 21 55 JF £ Tsrael red tilapia 23.3* 52.8*
RFE AR £ O. aureus 19.3*, 20.34 27114 4011
B P R O. mossambicus 2431 97(6] 12005
P BB AR O. spilurus 97014] 360141
1% B3k 21 % ) 4f1 Florida red tilapia 30. 20 27 ~99010]
B i1 % k44 Taiwanese red tilapia 35017]
BT x JE % 0. mossambicus @ x O. niloticus & 25.2!%) | 22,83
BB x BiZ& V7 O. niloticus @ x O. mossambicus &  22. 63!
JEBE(Fy) O. niloticus @ x S. melanotheron & (F,) 29 gl12]
B%J8 (F, ) S. melanotheron @ x O. niloticus & (F,) 23 3012]

o FORAETEER
Notes: = indicates results of this trial.

3.2 YMLEFEamEEisiRIEN

LA REN], 2iE YR YIS, 522 B Ak
e B LLOSI B AR AT ELRE 1 A
BERR . NIRRT, iR s i) 2 a2k,
I s FE T2 Y B A I TRV SRR, T ELAS [+) 4> ]
MR R 2 SR, 58 B 3 fa B AR AR 3 A9 it 2R

P AR, 3R B I (IR T SO AR B AT,
5 — R BT X B T 0B AR 8] A 22 540,
ORI A A 14 A B T 6 L SR PR AR
Ko H ARG SRS B HE KRR K rh 3758, H
BT PR VR A, A R A R s At A
Jo 3535 FE VR L, L i Na* -K* -ATPase 37 74"
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S LA VR K PR, 40 30158 10 v K A5 A e
T E NI R A Al-Amoudi™ Ak B R f
R ER R 5 2E 48 h (138 W i [A] L ik
B T RXANMERT. TE, IR 22 B Ak £t
Je % B £ ] RE T B K At R, 2R
A ER I R H A 2%, I T L IRAT A B st
G — PR
3.3 FFFFAaEHMTFERTERTMRMYE
A 5
HRIEASCHIBE T EE R, JUR 2 3R 1 4258 J5 1R
TR B DL AL B 0 @ x LR & E
6 >y B @ x B P EAS > B
B @ x B F s > PP @ x 1A
WHAEM S > P B AEf @ x LAy JE
& ;Villgeas'™ FI Watanabe 251" [l i} 57 25 5 S 1
FWRPAEM Q x PP M s > PV VM
@ xHFIFH M S . PR G RARE,
TR A 8 A B B = () 2 IE A R . MR
e A N g B, BA S S R B
% A £ [A] B (L BE 25 R T LS 2180 A fa 5 LR
WHHEf, R TR P AR 5L ey a P,
H AT DU H oK, 2% 28 Ja A T 6 i 58 5 BEAS 1Y)
KRR E T, VA LA 21 2 HE i ol BEA )
=3 e AT R P AR X Ao, B 1 W] S i B A
BN 5 TEREASAR IR G, R AS I8t 4% R 5 1) J i
FUACAS IO () 506 B R T3 R 40, AT LA
- LA 2 B R Ry A 5 A 2 A 458, mT LA
AR RV 0 10 5 1R 2R B 25 B g 4%
RS @ x e & (F,) Byt bk ge L T e &
Q@ xpEF S (F,) , Wikl 7k A~45e, 1 H, §*
VR SR e | S P v @R D e
REI IS B A LA SRR A, 2y
&AM £ 188 A% e 1 R AN 5= B B A 40 0 Oy 2
I AR DS R R, EhE 20 ~25 f
BB =S B AR M IE | A8 F Q138 H
AERKERRE, 22 G AU A KO B e i e B %
Jefa, it TP B AR, B, 7T ROACH, F
R A =S B AR A AR K B e B B
VER A 85 it 3 2 3 0 52 588 b AR AR AT
1THY.

S0k :
[1] Kirk R G. A review of recent developments in tilapia

culture,, with special reference to fish farming in the

[10]

(11]

[14]

heated effluents of power stations[ J]. Aquaculture,
1972,1 .45 - 60.

BRIR B BAR M ERTEIE LT ] K
7eRE#,1999,6(3) ;81 —84.

Villgeas C T. Evaluation of the salinity tolerance of
Oreochromis mossambicus , O. niloticus and their F,
hybrids[ J]. Aquaculture,1990,85(1 —4) ;281 —292.
Watanabe W O, Kuo C M, Huang M C. The
ontogeny of salinity tolerance in the tilapias
Oreochromis aureus, O. niloticus, and an O.
mossambicus x O. niloticus hybrid, spawned and
reared in freshwater[ J . Aquaculture,1985,47 (4) :
353 —367.

Watanabe W O. Salinity tolerance and seawater
survival vary ontogenetically in Florida red tilapia
[J]. Aquaculture,1990,87(3 —4) ;311 —321.
Jennings D P, Williams J D. Factors influencing the
of blackchin

melanotheron ( Osteichthyes ; Cichlidae ) in the Indian

distribution tilapia  Sarotherodon
River system, Florida [ J ]. Northeast Gulf Science,
1992,12(2) ;111 —117.

R R, AR, AR E T RS Y
BN R R ek DRV T FARE i | o RO N Ra o8 NN AT
FAEWE R B 22 5 (] E KRR, 2005,12
(3):245 -251.

Blay J, Asabere-Ameyaw A. Assessment of the
fishery of a stunted population of the Cichlid,
Sarotherodon melanotheron (Riippell) in a “closed”
lagoon in Ghana[ J].J Appl Ichthyol,1993,9 (1)
1-11.

Hem S, Avit J L B. First results on “acadja-enclos”
as an extensive aquaculture system ( West Africa )
[J]. Bulletin of Marine Science,1994,55(2 —3):
1038 —1049.

SR AT K. 550 B R £ Sarotherodon
melanotheron) 5 5 FB AR IER RN LTS
T[T 0 51T ,2008,39(6) :683 —688.
AT AR AR, 5. 5 At ( Sarother-
odon melanotheron) 5 .2 5 Fh% JEta % 20 L
BATFELT ] S ,2010,41(1) 285 —90.
PR, G, #EEH 5 e B B AR SR PR
01 1F [ 7R 38 Ja AT b PE RE 14 e A L 3 S L 5 3t 4%
FIARSCTERY SSR 1A [T ] Hh EZK ™ B4, 2008, 15
(2):189 - 197.

Suresh A V, Lin C K. Tilapia culture in saline
waters :a review[ J |. Aquaculture,1992,106(3 —4) ;
201 —226.

Al-Amoudi M N. Acclimation of commercially



1078 A S 344
cultured  Oreochromis  species to seawater-an W4 ,1996,20(2) :186 —189.
experimental study [ J ]. Aquaculture, 1987 ,65 (3 — [19] Lee T H,Hwang P P,Lin H C, et al. Mitochondria-
4) :333 —342. rich cells in the branchial epithelium of the teleost,
[15] Chervinski J, Yashouv A. Preliminary experiments Oreochromis mossambicus, acclimated to various
on the growth of Tilapia aurea Steindachner( Pisces, hypotonic environments [ J ]. Fish Physiol Biochem,
Chichlidae) in seawater ponds[ J]. Bamidgeh, 1971, 1996,15(6) :513 —523.
23.125 —129. [20] McCormick S D. Effects of growth hormone and
[16] Perschbacher P W, McGeachin R B. Salinity insulin-like growth factor I on salinity tolerance and
tolerances of red hybrid tilapia fry, juveniles and gill Na®, K"-ATPase in Atlantic salmon ( Salmo
adults[ C] //Pullin R S V, Bhukaswan T, Tonguthai salar) ; interaction with cortisol [ J]. Gen Comp
K, et al. The second international symposium on Endocrinol ,1996,101(1) :3 —11.
tilapia in  aquaculture. ICLARM Conference [21] sk#Lg, e X E B, 2. i D EFRIC N 22 R
Proceedings 15. Department of Fisheries, Bangkok, PG LA TG R AGTE N [T ] . Al A 4 R
Thailand, and International Center for Living Aquatic % ,2006,14(4) ;462 —467.
Resources Management, Manila, Philippines, 1988, [22] Z=27E Zgm TR, % B PEa5Re %
415 —419. FEfIE R A AR 2y T e E 22 S [T ]. )il
[17] Hopkins K, Ridha M, Leclercq D, et al. Screening ¥ ,2008,27(5) :777 — 780.
tilapias for sea water culture in Kuwait[ J ]. Aquacult (23] Z=E%, Bibr, 5550, % BB B IEa 5558 B4k
Fish Manage ,1989,20(4) :389 —397. fh1E 320 [ S0 F, it 3t AR K PR R A
(18] B, XIR =, JEHG 7. WA TR B EE XF AR FTTER I B PEAL [T ]. 7K™ 241z, 2008 , 32

N EME Bl R RS R A A B I A B SE LT ] K2R

(3):335-341.



74 A G G RS B AR S e 8 Fh B AR M 25 1079

Differences of salt-tolerance between Sarotherodon melanotheron
and the other 8 tilapias

LI Xue-jun'** | LI Ai-jing', LI Si-fa’>, CAI Wan-qi’
(1. College of Life Science ,Henan Normal University ,Xinxiang 453007 ,China;
2. The Key Laboratory of Aquatic Genetic Resources and Aquacultural Ecology Certificated by
the Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306, China)

Abstract; Sarotherodon melanotheron, Oreochromis niloticus, Israel red tilapia and Oreochromis aureus
were used as parents which produced nine offspring by selfed and diallel crossing. After trials of lethal salt
tolerance, median lethal salinity and gradual salt-tolerance domestication, differences of salt-tolerance
ecological characteristics were compared and analyzed. The major results were: (1) There were greatest
significant differences( P <0.01) of MST,ST,, and survival rate between S. melanotheron and the other 8
tilapias, S. melanotheron’ s MST was (9.24 +1.353)h,ST,, was (6.20 +1.235)h, theoretic MLS-96 was
30.2,observed MLS-96 was 31. 2, these values were far higher than those of the other 8 tilapias. (2) 9
tilapias might be divided into four groups based on their salt tolerance:the first group was S. melanotheron
which had the strongest salt-tolerance among nine tilapias; the second group was Israel red tilapia and O.
niloticus @ x O. aureus & which had strong salt-tolerance and had positive residual values;the third group
was O. aureus ,O. niloticus @ X Israel red tilapia & ,Israel red tilapia @ X O. niloticus, & O. niloticus @ x O.
aureus & ,and O. aureus @ X O. niloticus & which had stronger salt-tolerance and had negative residual
values ;the fourth group was O. niloticus which had inferior salt-tolerance. (3) When domesticated gradually
salinity rising,S. melanotheron’ s mortality rose from O to 30% ,then it rose slowly,there was a fast rising
during the fourteenth day to fifteenth day,and then it rose slow too,50% mortality occured on the eleventh
day which had a 32. 8 salinity,all trial fish dead on the thirty-ninth day, which salinity was 102. The regress
relation between mortality and domestication time of S. melanotheron was LnY =3. 430 + 0. 640X (R* =
0.976). (4) S. melanotheron would be a perfect parent which bred new seed of salt tolerance.

Key words: Sarotherodon melanotheron; salt tolerance differences; median lethal salinity; salt
tolerance domestication
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