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ERTRANLFAE, WEFFELNTRAJILEH 100%.
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HEFFEACITREBES ) ; R~ 2002 45|
HHES B EAKENERCATEERES .
%2 FEF T 2004 R/ ATIRZRE ¥ X 5=
B (FOMEF S XRBEL (FD),. BE,BF
XFEF L FOHE™ETRY XEP(F), 5#
FIXBEL (F)HE=LTES XEBE (F).,
RRE BT X5EE (F) B X BE (F) Ak
I, BB MRS Xt
1.2 AWigit

RIEMILE P REERAT 4 B Mgk
1. REHAAMN BHAAARKIEEHEE
20d =24, EBGEK RN BT 528 B B ¥ §E
FEF) FEFXRBE(F),HE1mX2mX2m
RIFEBK IR . R A K B 0] DLyt ,
SR AFEFUARE B (Z8D .58 CH
D JBE X R (F) (D) BEF X BE (F)
CHIBD 1, 352 5191463] 0.15.20 #1 25 3£ 4 A~
EFRIERLE, YSRGS 25 Eaf)e
B BIEAMITEE S, SLKAEN I mX2mx2
m FIMFE . R 48D X3(MFH) X 4ERED L
XA BT, BEFE 4 Fiéa, & 30 B3 R —
HER; BAMBATHIMHFETF 0.15.20 K 25 &
BERKEHE ., BTRS7E 25 hEHP AR
WM BERERY . EHXEBHMRE
Fii 4B 7= i 21 BE 3 (Aquatic Eco-Systems-Salinity
Meten) fll € 3T LLRFT A5 852 0. 1, SLIeAIEh
BEMERAEENER 1. A TEHAAEETFNE
M, KA NPT R EA B RS,
1.3 AFEE

BRI 2006427 A29 HZ 9 H 24 H,
it 56 d. RAKILHE T 4L AL,
B HINE 4 K, BRFRE L) 20 min 55 Tk
o, MRIE SR . S H 5:00.12:00,18 :00,
24 :00, A RALHT AR . BHKRENFE, St
R ML T3

B 4 RE—KMFIETE, % 1/4 HoK, W E
B A . pH EMESE. REHE, S
BERIFZE £0.1 B HE A 1X5 B B A KR A
(27.8+2.2) C, 5 M E XN 3.5~6.2 mg +
L pH HAE SN 7.6~8.5; KB E AL H0. 9~
4.8mg- L', B 20 XigE—KAK HEN
ERaE—RERE, NEKK., KEEHD
0.01 g, AR KAEHF] 1 mm,

1.4 HiELEMSH

IEHER i SPSS 11. 5 #4347 b 3 AN
Gitatr. HESHET 4 P EarEF
BIRE B 5 R 4 X R R E
R BERURAREESRBMFHEMT 2,
HATEZESNT . R E SRR AR AR
HETZ50, BB E AR R AR RENEHE T
T E5HT, L ERHE Duncan [RZ & LRI,

B RHEARIFS

B H (%) = WK BHU/ SR R < 100

Hi¥E R AGR(g * dH =W, W)/
(t; — 1)

a3 B R IGR(% « d7') = [(LaW,; —
LaW,)/(z — ) ]X100

HREZEFRI(CV,%) = SD/ WX 100
A, Wi, Wo 5518 o B 1, HEEE,SD
ARHER, W oA,

i3 Cheterosis) 3% Tavell {55 ,

H=[(h—p)/ p] X100

K, b RIERFEZ SRR FHE N
ﬁ[ﬁn( W, + Wz)/2:|7 14 ﬁﬂﬁ%ﬂiﬂﬁﬂ‘ﬁmi’%ﬁo
n H>0% , WRAH LT H G, i
AR

BGRX LS TR T IREFE R AT
AAEE

F, < a1 P, +a, P,

KA, Fr MERZEFRFE, P Py S3HIFEA 1
53R 2 FRRTFEIE a0 5 ax AREL2HH
PRAFHERII A TR ST a1 + a2 =1,

2 GR

2.1 H£¥

BESANTESERREN YR 4F
BETAMPEaNEREENZER L RIHE
ZEWBAEL A4NRER,BHEORE
FHHBWER(1.99£0.56)g - d 1 | EEH
BTHEHhE(P<0.05), #—FiEl HE a7
VOKA BB 525 7E 25 BB H ¥ E
2=H[(0.35£0.16)g » d 11,5 15 &% 20 t&8FF
L, BERTAEORET,.ZREAEE, Hi
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BE XS (F)MEES X BB (F)#8R7E 20
BERINBLT, H M ERIHIH1.49£0.2D)
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FN(1.38%+0.29) g« d° 1, YT 0 TZRERB
B T4% 1 69% , 25 EEBTEES /Y 4. 26 £5 1
3.94 1%, BRT7E 15 EhEEm 2 M et A K
BEMZEA RSN, 7E 0,20 #1 25 £, BB < &%
EDHRFFES < BF (F),

WHEFFZFHERABRTES, BENR
R HAM 3FFEaMEKERBERE R (P
0.0D, M7EF—&EH, AR FEaNERKER
BEZRP<0.01), 1450, 205 - AR HEH
X A KA ) B 2 R (P<<0. 01D,

F1 4AHEEIHRBREHNREE RRFE. AR BEZNEEER ALY

Tab, 1 The initial body weight, final body weight, growth rate, survival rate

and coefficient of variation of body weight of four tilapias under four salinities

EERAB(%)
*hE bl MU E (D Bl BE(® 5 igig:i% BIEFE (%) 1choefﬁgiisI of
salinity fish initial weight final weight (glf;C(}iR ) survival rate variation of
body weight
% 5.16+2. 37¢ 116.75%6. 192 1.99+0. 562 95. 60abe 32. 80bed
BB X% (F2) 6. 53+ 2, 38 70.25+5, 258 1.14+0. 39 90. 00¢ 39. 252
0 BF < JEF (F) 5.34+1.55¢ 54.60+ 4. 671 0.88+0. 34k 95. 60abe 39. 98
[ 2.80%0. 77¢ 18.31+2. 79 0.28+0.13t 96. 7020 42. 492
% 4.31+1.284 95.04+ 4. 87¢ 1.62+0. 40¢ 94. 303 24.92¢
BB X% (F2) 7.80%2.68° 82.03+5.01f 1.33+0. 33f 92. 20« 30. 610ed
15 BF X BB (F) 8.02+2.15° 83.51%4. 84¢f 1.35%0. 34f 96. 708° 28. 09
[ 3.84+1.18d 22.68+ 2. 92 0.34%0.13t 94. 303 37.70®
% 3.32%1.47¢ 104. 65+ 5. 04b 1.81+0. 420 92. 20« 24. 304
BB X% (F2) 9.11+2, 732 92. 46+ 4. 75% 1.49+0. 27« 93. 300 24, 484
20 BE X JEF (F) 8.65+ 2, 83 85. 32+ 4, 769 1. 38 %0. 29df 95. 60abe 26. 554
[ 3.49%0. 94¢ 22.94+2. 95 0.34%0. 14 97. 802 37. 88
25 BB X% (F2) 8.30+3.18° 90. 59 £ 5. 564 1.47 0. 340 93. 300 34. 100d
BE X JEF (F) 6.87+ 2,93 73.34 5, 36f 1.28+0. 36f 96. 7020 36. 748
[ 3.31%0.93° 23.12+3. 211 0.35+0. 16 95. 60abe 44,512

E:A—EANPHEEFRHRERFEZRABE (P>0.05)

Notes: Means in the same column followed by the same letter are not significantly different (P>>0. 05)

REXEFEIFFXRFE) LFAL
KW  EEHRET,.BP XFEF (FHM
BEF X B (F) M H ¥l ERE 2/ NF RS,
BTES (B D, RZHXBA B 3850 54 K
ERTHAERZE,BREEY . FES X2
F (PO, B F X8 (F) BT 7 15 th gEat
B ZER AN, IR TR, RART XS
EDEAK EHHEED X BF (F) BEMH.
2.2 RiER

WHEFHZAW R, 7E 4 MRS, =5 X
RBE(FR)MBERTEHABME TS X =%
(F) (P<0.0D); §=% X B (F,) IS 2R R
BEAZ-FEFREBEERE D, HEA—
FRIEHEART ML, BhERE, 2R,

2.3 hETREH

WU F I 200728 B, F R b 28 A h BE X Ak
B RYPEE R BE R m (P<0. 01D, 1y £ -
AR HEER(P=0.5)MAELRREHEE T
ERMED. RELRRPEGEANRZ 25 5
THES . &/NE20HRETHRY. 5BF X
RS (P M. BB X B O NREZRRE
BR7E 15 2 TR, A HEHRE TR,
TS M LERE T, A aNAEERR
BHARKTRE ,/NFIEF .
2.4 ZARBIMIEFREKNPGEE

RARBWGER  KIER1HNEYE, R
BAEANER BERAREERRBETEHN
AR 2, FHIRE 2B BERY , REHE
GEEE T TR .
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Y O.niloticus
O BE X ¥ (V) Oniloticus xS.melanotheron
W % X Jg B (F,) SmelanotheronxO.niloticos

% S.melanotheron

o & o 2
P N - .
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=)W Y

B
residual of body daily gain
<

&
>0

'
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0 15 20 25
th)E salinity

Bl 4MPEEEINMEET AYEERNEZR
Fig. 1 The residual of body daily gain of four tilapias
under four salinities

*2 RBFFEEXEFFEEHFMABMGEE(H)
Tahb, 2 Estimated heterosis of hybrids between

O. niloticus and S. melanotheron

HE salinity
0 15 20
HiE®*(g- d"DAGR -11.01 +36.73  +33.33

RIS & (%) survival rate —3.48 -0.16 -0.59
BEFRFEB(%)CY  +5.23 -6.26 -17.92

AERKEE T, FMNEERE 155 20 %
REI 0 AEBERT T , ZFILEBCR B B Rk
EREARRBOTE, 2 0 WX —BIRE S
BIH, 3 15 5 20 XX —i5iR A BB B
PR, REABIRZACA7EEREE 15 5 20 &4
THRIARKEELREE 0 BHEEST.

W AR H TR S 1 H rEAEK
BEETTTH , AR R ELBE 20 MR T RIGS R GR
D KH, F, = (1.49+1.38)/2=1.44, P, =
1.81, P, =0.34, M|, Fi<<a;P; *+ a2 P> BiA:
1.44 = q;1.81 + a,0.34, HIKMEER, a1~
0.75, a;~0.25, Bl a,~3a,, BREB WAL
ERAKFTEMNRMAOELFES MR K 3
s MPLELBE 15 SRR T MIAEK A6, N a, =~
0.80, a>,=0.20, B} a,=~4a,, BmxJEF WL
ERAKFTEMNIMAOBELFES NI K 4
& 2R FE 25 SRR, W a1~4a, . TERIER
i, AT AR BE 25 IR T WG R 061,
F,=(93.3+96.7)/2=95, P,~0, P,=95.6,

W, Fi<<a: P, +as Py B :95=a,0+ a,95.6,
WAER, a0, a1,

3 g

3.1 XTEERMRITEERKNRE

WS B3, AR EESEB Z AT, B
MRS TR BEFK AR B PR BE A 55
N HFAFER TSR, BEAT LIS —E
BENTA METHHRIEEREHTE
KU, EIRE, 2 12 fakik, R AR B A
(O. aureas) —FMEBAE, HTB B 6
BB/ AN ZREHEN, HEBBEENTEE X
ZIREEEMNE N, R LRE, Jeremy
U, FOR R E — e, RERE S8
RS 7, 40 32C + B 8, A BB Pk E
N 4.60~4.83 g WEF B I AR BIHRENAK
HE, BEAFAMEBMAR, H5ATBER
BRI Mg RO S8 B MRS
A8, XSS EE BB R4 8
B AR Bt AR — R0, BRI EE T
BEosxt R EL P RE = A s, KAk, A JRIER
BT, XA 5B ERRT A REENES
W RAZN . FILAUL, R AR A R 2h
THAKZRMERNZBRE . AKX
BZERFTE (27.8 £2.2)C, 1R BEAR 3l 52 0 7] LA
Hebr. R, NBHMERE, B <XFF
(F) B8 X BB (F)#R AT B 20 TRIA &
fE; NBRETSERE, BF X8 (F,) 558 X JB
F(FO NIRRT 25 B E T H&iE. HILAAN,
20~BHFERET XFEF (R S5FEF XESY
(FOWEBEAKEE.
3.2 XTRIMNBREBENINGEE

FERBEEMNERTFRZ —, BAEHET
SHAEY) IR 8] R[] b ] AR B 32 B » TSR 2%
il #(heterosis 5 hybrid vigour) , B4 K
PERE. B E R BRI, RS T T A
BUGREGGHEE DR FE e F s 2R, ZRF L3
G RNZE F1=Py + Py, 8, F.=(Py + Py)/
2. XFTEAZBIIFG, MEREY T, 22ZE
K FFEKREE BB E KT R, B
X R (Ictalurus punctatus) X ¥ 48 B #1 (1
furcatus) ) B3 A K HHESD, BB B 4 (O.
niloticus) X BFE B JEA(O. aureus) B HEHEZ
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BRSNS RMES RS, AERAD] ik
SR, 0 FI<XP, + Py, B, Fy<< (P + Py)/2
PEREE IR . RATARE R, 1E R 326 K
B KA TR EAZE, HAEKE
BRI 8RS, MR AEGEE) . K
BERFEANTERT , AT _E S AXRIE
g4k, W K : Fr<<ai Py + a2 Pyo X a1 5 a;
R A 5 B RN PR AN Ze i S IR Y 2
RHEHRETTIR T a1 + ap = 1. fEFELDAHR
FEREE 15,20 MR T WA KNG, MGG a,~3~
day, BT MEZEREKTERROEL
BT KR 3~4 5, NS WEKEES
BORMBE S . FERIERITE, AT E
25 T WG R A B, BB/ a1 =0, a,=~1,
BARRE M RZERERLE 25 T HBIERN T
BRI ILFRF, TS TR JLTE 2 100%,
XULE , AR RA AR REHAR, LB S K
PREAK FF MR, FRZEROAR
TERTEAR FELEHH B AR T

B TR L35 8 15 Eo i B 5 2k, B ELAR
RERIETENRRYE, REEHARTE—E
A — S E TR A B () R, A2 L3
BEEN, BABRE, B8 TH—EO R, %
%, 1990 £ELART, ¥ ZeMp L HE MR EEA | FBSE
“ AR UL A B AR U X BT MR R B A
BRI, BN A 2R R E R IR T DGR 7R
MG S ESEMEFE B EERMNER, 1990
LS, BES FEYEBARNE R X HRHE
WS EE, NEEF A K E A 2 F
HAERE T E A RS AR AP R TE
ZHHERBRARRTR. H2, 25BN
A EF A R BGR EHLAA RIE R, B8
W/ R T B, B M DA E 1 R R 2R
XRBRIMSEERATRL.
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Evaluation of growth, salt tolerance and parents’
heterosis contribution in reciprocal hybrids F, between

Oreochromis niloticus and Sarotherodon melanotheron

LI Si-fa!, YAN Biao', CAI Wan-qi‘, LI Teng-yun'
JIA Jin-hua®?, ZHANG Yan-hong?
(1. Key Laboratory of Aquatic Genetic Resources and Aquacultural Ecosystem Certi ficated by the Ministry of
Agriculture, Shanghai Fisheries University, Shanghai 200090, China;
2. National Tilapia Seed Farm in Zhongjie, Cangzhou 061108, China)

Abstract: In order to select a good breed both with ideal culture performance and high salt tolerance,
taking Nile tilapia (Oreochromis niloticus) and black-chip tilapia (Sarotherodon melanotheron) as
control groups, two reciprocal hybrids, i.e., O. n. XS, m.$ (F) and S. m. ¥ XO. n. & (F)
as trial groups, comparisons were conducted under 4 salinities (0, 15, 20 and 25 ). The major
results were: (1) Both O. n. ¥ XS, m. 4 (F;) and S. m. ¥ XO. n. 2 (F,) showed a better growth
under salinities 20 and 25 , equal to about 75% of growth of Nile tilapia under salinity 0 ,and 4
times of growth of black-chip tilapia. under salinity 25. It indicated that the growth of hybrids
close to O. n., but much better than black-chip tilapia. Under 25 salinity, O. n. $ XS. m. 4 (F;)
showed 7% faster growth than S. m. $ X O. n. 4 (F). (2) Under 15 and 20 salinity, the
heterosis showed higher in growth rate and coefficient variation of body weight, and it was found
that salinities 0,15,20,25 could not cause a significant difference in survival of two hybrids. (3)1t is
found that, the superior traits from different parent fish species, such as the fast growth of Nile
tilapia, and the high salt tolerance of black-chip tilapia, are of different contribution for different
traits of hybrids under different salinities. Estimated by the formula F, << a, P, + a,P;, the
contribution for growth of hybrids from Nile tilapia is 3 — 4 times higher than that from black-chip
tilapia at salinity 15— 25, and the contribution for survival of hybrids in 25 salinity is almost 0 from
Nile tilapia, but 100% from black-chip tilapia.

Key words: Oreochromis niloticus; Sarotherodon melanotheron; reciprocal hybrids; growth; salt
tolerance; contribution for heterosis



