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(1. matfl Rz Bl =B o8 214081;
2. HEAGTEREEDT S BERK BT T G R AR ER K IR B R A I G g% OB 214081)

M= HRERARER T AERTZFEEHSUERAEBRENR Y, XRXREAEF ZE2
(Oreochromis niloticus)5 “E % 1 5" B A| T # I # (Oreochromisco aureus)IE X FX B & % 4F 4 #
IR E(BW) 5 2K (TL). K (SL). kK (HL). & (BD). EMK(CPL). R (CPD).
REBWD)E T AMEAMRME G o4, AMPHERTEERKRENETELR, HELERRES
TGEEF R, XARERMEXELI . EEXMM . ERDMES TN T E, WRTERKE
REZFa&HBELER, FRET, EXERZFa#HELK, KEMERE 3 MERAETES £
FEE, EEFTER Yaw=—154.286+9.016 X1 +10.065Xsp+17.884Xcpp; KA BEME BB & 4F 8 BE K 4
KMEE 2 MERMETET A FEY W, EHFTREY Yaw=92.582+7.415X1+8.727Xpp; K X HE
MHREZFaHFEREKMEE 2 MMRAGCRETEEEZEYH, HAFEN Yew=—120299+
8.661 X5 +16.590Xpp. F M A PITHET 2 MEMKS, & 1 £ £ EMKR % TS, BDS. CDS. BWS
FnHS BAKAE, % 2 0 £ E R % BS 1 CLS AL, #F PCAL #1 PCA2 e # & B T4 IE %
e 5RRMBE AR, AREW, FREX TR, FEHANER T & F kR ENDSHE
M FEER, EFERBRTFREFT IS, BUXRAZHEREZSGHFTN TR, URBHFFER
ERMEH U E M,

KA BREZEE; BEMN; ZTEAFTE; ERSON; ZHERETF

hESES S917.4  XEARIREE A XEHRES  2095-9869(2020)03-0094-09

% 3 fh1 (Tilapia) 2 B E AR AR A ZUFAO) M =Bk ok, RERIIET SR TR A REEED . YUk hE
e 3R B IE R . [ 20 28 70 ARAUAELL Jrspg B AR A, HESh TR EDK T IRIE A E . H

* AR = M F AR TR B T (CARS-46) . v R0 g PR RIS AR 55 2% 4 T KL 42 (201 7JBFZ03) Fi & -k
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HI, VB3R E 2 Rt S R0 5 A Y B e & 3 fa 2 L
Je % B ka1 (Oreochromis niloticus)Q A1 A2 4k £
(Oreochromisco aureus)3 R EA 238 F, FHLAREE
B AERKHEREER R, W2 E N EE WL,
2010), 7TEX ARk E LR P L, BT
FZ AR 22 S R S N R BRI, fEIE B e, X
A N7 R T A o AR X TG AR AR A R R A
B E K (Neira et al, 2004; Rutten et al, 2005), Fit,

FIAERR AT 58T 3285 2B 45 7 TP A 45
TE 2SR IE X6 AR J0T Sk ) 5 M R B, 7 3 5 4 0 o AF DG 1
BRMIE SR IF LA S S B AR e, XTEE R AR
FROEE B AREREE X, EFR, TEMRIE MG IESE,
2018). #E25(Ma et al, 2013). V12 (Luo et al, 2013),

A (RIS, 2016)55K ™ s Py ¥ C I Lk A
KEtsE . BT, XFLURFNEZ R A | eSS %
et REAR AT R S IE S e B e (e B B R fa
QxBFN L AR )b R MR . B RIK MR B Y
R Rz, WX 28 B Je % HE i (B A W% HE
1 QxJe B B IR 3 RIWT I it A i dl o X R [R] A= 4
I 01 I [ A2 B % At AT I A RRAE XS L 2B, A A
TR 23S Bl 2 22 ST RRAIE , Stk — 2038 e e P e
B LS BB AR -

EN A DN P [ e B s % N NP S Ui
e B R e “F IR 157 BANE S R AT IE R
AR, X EF WA F A MR S KA s R AT B
W, N AR 2258 T 2T F AR P R A ot 2 52 i)
AR BT, TFRE T 24 etk B 32 0 20 B
VI REGAE MR R0, DA & 2 R fisd TR
A ER 1 B A P A AL R AR AR

1 HREH%E
1.1 LI

KB B EmR i RS 2R 157 BRI
efaiifT 6 x3 (PxHELH, ELMRAH 1 4. AL
v, Je B % Ak k3 DA BT 3T A 200 DX 6 5 | 32
PR AN, “HIE 157 BRI kR DL R
5 R0 B R RO LR, 25 B BifGric . 44 Fp
&I, 41 10 UL BB BT RAE R
B R 4R, 2012)0 K 2 417E 7 d =25 T
FRATGAE A B Rl S g A, 43 IO AAH [R]RAR 1 P4
(KxBixmh 4mx 4mx 1.5m)FE5 1 MG, 114
WEEIE A FAR LA FAR 2 AN FEREBER I FL R X
syaffa e, hFRPLERER 300 BIEZ PR HA
BEPEANAR 4 B, MARHEPEZRIK 98.67%, Kith, AHF

FEABE LSS ME A ST 2 Phaske A R et i) 1F AT I
01| A A7 RS SS ME 4% 300 J, B 100 FBoR 14,
9 4], A3l AKH R FLAS A9 AR (4 mx4 mx1.5 m)
A 2 AN, AR R AL — B A R
T 28.0% M BC Ak, H AR 2 1k,

1.2 HIENZE

KRS 24 h, BEALPREIEACHEf | ) AS i fa
i ZZ e fa2s 50 B, fHAH MS-222 k¥ A, HHET
T i (Body weight, BW) Al P fIlE 8 (Visceral
weight, VW), $5#05] 0.01 g; A E R Ehs R0 &
4> (Total length, TL), 1A (Standard length, SL). 3k
1+ (Head length, HL). 1A% (Body depth, BD)., FEihik
(Caudal peduncle length, CPL) . E# = (Caudal peduncle
depth, CPD). 1A/ (Body width, BWD)Z:JE & MEIR,
S 5K 3 0.1 cm A1 0.002 em,

1.3 #iEA 2

iz JH] Excel 2017 1 SPSS 24.0 #4143 &I A 4RF
MG BRI T 0T, T RATE SRR AR ST

SRS ECE B E =50 SRR %)

brifE 2% SD=sqrt(s2) , S AR T2

A5 5 R CV=SD/Xx100%, SD Ahrifid:, XN
I

IREARFE B VSI=W,/ Wpx100%

Krf, w IR, W AR,

TE A MR AR 5 2 (1938 42 R EL P=b,i%0.ila,

Kf, by MAZEMEIEHARL, o, NAHZERK
brifEZE, o, AR B I BRIEZE .

BAANTE A oG R ik ) e s R B D=

oA, POAIZ R AR 2 A AR R A

2 AR R o o 1 3 [R) e R AR D=2 x P X P;

K, vy M 2 AR HIC RS, P P
PRPR O A 5 R A AR R R

FRA AT K AR RIS 5 AR (S A=
A HC B HOIR B, X 4% Eb 49 R O R A 3 A
Br, 23 Mr A B 15 4% U MR 22 18] 00 56 2R B 0 A 4 1iE

2 HERE5HW

21 EKEESERNSEITSH

1E 238 e % Ak 40 8 25 bR 26 10 2 08 s L
1o MIERAETREESFE AT I 225811 & LSD
g, g R, OSBRI, &K R
BAREAN, HoAth g PR R AF (B 35 3 5 T I S I fa
(P<0.05), IERR KA FHMHMEY B E ST
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ASMEA(P<0.05). 1E A PRSI AR h AR 7 R
B KA MR, IEAC ISR | 2 38 Mk fo A s 38 I
R R BN 17.5%, 14.3%F1 11.6%,
Ui A 2 38 2 A B I RRIE(E DR AR, M EL T4
N HAATE AR AE 22 5, NIRRT R 2R, I
R FACHEARTE B s, IEAC e R R B & = T

TEARRI SR INEE T, [l S S i £t P 5 3% v T 1E

eSS HE £ S TR R A T IE e AS e 38 2 (],
2.2 EFHREBEXREHST

1F 2 38 B e B HF AR i HAth 7 MR
FFE{EZ [H] Y Pearson 1‘59@%@@5@3%%@ 2, IEXF

ST, (5 TS R B (P>0.05), B ARE PR TR 46 7 AR B AR O R RO IR ) T
%1 ERXERFEEHAEKRLSY
Tab.1 The apparent parameters of body weight and morphological traits for
reciprocally-crossed subgroups of Oreochromis niloticus x O. Aureus
o 1IEZZ e 4 Forward hybrid males  J 3¢ M £ Reverse hybrid females 3¢ £ Reverse hybrid males
MR Traits
Mean+SD AR R CV(%) Mean+SD ARF R CV(%) Mean+SD ARFE R CV(%)
R BW(g) 87.8+15.3° 17.5 55.8+8.0° 14.3 91.4+10.6° 11.6
4K TL(cm) 17.1£1.0° 6.1 14.6+0.7° 4.7 17.1+0.7* 42
& SL(cm) 13.8+1.1° 8.2 11.940.6° 4.9 13.8+0.6" 4.5
3+ HL(cm) 43+0.3° 7.0 3.8+0.3¢ 7.4 4.5+0.3° 6.4
K75 BD(cm) 5.240.4° 7.5 4.6+0.3¢ 6.5 5.6+0.3* 5.6
FEAR CPL(cm) 1.5+0.2° 10.2 1.3+0.1° 9.5 1.6+0.2° 9.8
FEA CPD(cm) 2.0+0.1° 7.0 1.7+0.1¢ 4.8 2.0+0.1° 5.7
&5 BWD(cm)  1.956+0.208° 10.642 1.682+0.102¢ 6.088 2.042+0.144° 7.072
JiEfARTE VSI(%)  20.0£15.2° 25.8 17.9+6.8% 38.3 16.1£3.9° 24.1

e F—1T NS HUG F AR R 22 7 18 3 (P<0.05)

Note: The different letters on the parameters within the line mean significant difference (P<0.05)

®2 ERXERFEERSHERSEIBXRY
Tab.2 The correlation coefficients of apparent parameters for reciprocally-crossed
subgroups of Oreochromis niloticus x O. Aureus

WiH Items IR Traits  RFE BW 4K TL {fK SL kK HL /&% BD REMIK CPL RE#& CPD #&E BWD
1A Fif BW 0.937" 08117 0.829™ 0.837" 0.452"" 0.825™" 0.495"
2K TL 0.852"  0.855"  0.760" 0.510" 0.789" 0.483"
MK SL 0.805"  0.713” 0.340" 0.682"" 0.332"
1E5 kK HL 0.744™ 0.253 0.708"" 0.470"
FOZ‘SS;fO};ﬁ“d {k#5 BD 0.279° 0.702" 0.388"
MR CPL 0.368" 0.076
FE#A CPD 0.399"
5 BWD
&t BW 0.864 0.885™" 0.761" 0.882" 0.334" 0.6017" 0.499"
2K TL 0.880"" 0.940™ 0766  0.813" 0.350" 0.555"" 0.560"
K SL 0.845  0.945" 0.737"  0.787"" 0.423" 0.566"" 0.574""
feze . kKHL 0.454"  0.673" 0.674" 0.749™ 0.331° 0.446" 0.383"
Resvlf;;;;y;s“d A5 BD 0.790 0715 0.678" 0.304° 0.269 0.645° 0.44"
B CPL  0.236 0.185 0.196  0.149  0.281" 0.203 0.259
EHiE CPD  0.674™  0.6817 0.664™ 0301 05727 0.325" 0.307"
&2 BWD 0397 0376 0.4017  0.207 0.331" -0.065 0.206

TE: XAZT 7 Dy M0 R TUVEIRAE G R B X AR L5 o et SR PR AN 5 R K

Note: The apparent statistics below the diagonal were correlation coefficients in female fish; above the diagonal were

male fish. *: P<0.05; **: P<0.01

*: P<0.05; **: P<0.01

—-

n
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IKAF(P<0.01), MR 5 25 MoK T4 5 28 Bk o 4
KR >R m>k K> B> E> R . 32T
fUrb, M AR S R R A 3 (P>0.05), 5
Ut AR B A OC R B I8 BB 2 3 K F(P<0.01), 1A
B 5 A PER ARG R BRI & K> A R> (R R
AR>Sk KA RE> BAR K ;. HEfA AR SRR C R
B E K (P<0.05), 5 HABPEAR A OC R B 1k 2
PR KF(P<0.01), AR 15 25 PR TR A ¢ 22 ik
YO >R > K>3 K> B E >R &> B K .
IER AR AR 5 AR AR 5 R /), MR
Rk, BT EK ., ik Bm S AR S
R B T RN, RS R S R T A
KRB TIEZ T

2.3 EAMRKEIEEF S
X IE S A e B A A S FE#EFT Kolmogorov-

Smirnov Z ;56 , 13 2 IE 4346 (P>0.05)R % .
BAGI AR, DA R, SIS MIR
Fy AAS AT RUE T, HEBRAEAE IR M B R,

mAEME 3 ANAEZERE, FEFEARXN Yew=
~154.286+9.016X7.+10.065X5p+17.884Xcpp » X11« XD «
Xepp 3 E 2K R FEMR . K0T, HE
ffR R Bl A K AAR 2 A~ A2 E, BIEFRAR N
Yaw=—92.582+7.415X1+8.727 Xpp, Xt1 . Xgp /AL H
SERARR; HEARRG AR R 2 4~ A4,

W FRARH Yew=—120.299 +8.661Xs; +16.590Xpp

Xsp+ Xpp 7RI A S . AR, WIHE
B A% A AR B RS R B0 Gk ) B K (P<
0%)%%@4%3A@Eﬁﬁﬁ R I B I T R AC
B J B A A AR B R AE S A B 22 s Rl AR DG

[FIET, £ MR B AR G AR G 1m0 R A o]
IAREEE AN A, BN TR 2238 07 X5 R Rl ) 28 e
% 3 fa 5 3 o A 2RO 2UAN ]

24 BESHRMERENZWMEEMEEXINT

Xt IE B 52 B Je & A A A SR 0] U3 3 B 45 R T 5
A BISARBEAT S AN S B i DL 4. MR FRAIE
APPSR U Y PR RO 2 AR A B 1

e pe g 250, THE I SR XA B 1 P e R AL
é&?ﬁ%ﬂl%@so X 2k b A B 2 B — T A PR AR

FERAFAIE AR A T i A E A2 28 252 A HRIR
WA HT AR SCEUE I 3. IER FAREIA T 2K 1k

®3 ERXBERFIEEREASTEXRREY
Tab.3 The correlation coefficients of regression analysis for reciprocally-crossed
subgroups of Oreochromis niloticus x O. Aureus

i f (B ATRHEIERE gy, WIRRSEC ppn pap
. . Unstandardized Standardized .
Items Retained traits . Std. Error _ t Sig.
coefficients coefficients

IET A 4K TL 9.016 1.104 0.616 8.170 0.001
Forward hybrid males k& BD 10.065 2.544 0.257 3.956 0.001
EARE CPD 17.884 7.733 0.159 2.313 0.025
S 38 Mk fh 2K TL 7.415 1.000 0.644 7.411 0.001
Reverse hybrid females k%5 BD 8.727 2.297 0.330 3.799 0.001
AT A BL 8.661 1.451 0.501 5.970 0.001
Reverse hybrid males k& BD 16.590 2.853 0.488 5.820 0.001

*4 ERXERFIEEBESHERMNEARENERXSH
Tab.4 The multiple-correlation coefficients between morphometric traits and body weight for
reciprocally-crossed subgroups of Oreochromis niloticus x O. Aureus

mH EACHEtA 2 A e £ AL e
Items Forward hybrid males Reverse hybrid females Reverse hybrid males
MR RER 0.961 0.909 0.935
PERB R 0.923 0.827 0.874
I IF e s 80 Adjusted R? 0.918 0.819 0.869
trifETR 2= Std. Error of the Estimate 4.388 3.384 3.853
Krgsfd F 5.349 14.432 33.868

& Sig. 0.025 0.001 0.001
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Tab.5 The determinant coefficient of morphometric traits on the body weight for
reciprocally-crossed subgroups of Oreochromis niloticus x O. Aureus

=] 132 Forward hybrid subgroups J2 3 Reverse hybrid subgroups

ftems £KTL  {kiBD  FHiF CPL 2K TL kK BL  {k# BD

HfE 421 2K TL 0.415 — 0.304
Females &7 BD — 0.109

. 4K TL 0.379 0.241 0.155 & & BL — 0.251 0.385

et &% BD 0.066 0.057 &% BD — 0.238

Males L

FEM= CPL 0.025

R E 2B AL B RO 2 MRS
S AR P E R IERR TR, BIESY
TEXH AR 5 2 1) [l A AT 4 s R FE B A2 L 1A
FEWiE 3 A AR, 3 AR B B A R BON
0.961, REZRKN 0923, K. K. BWimESHE
2 AR PR E R B KB/ MK IR 0.379 .

0.066., 0.025, MR 5 4 1] b4 o 2 52 g S ] B g R
B RENIMER N 0241, 0.155. 0.057, 3 PMEAL:

IE I )/ A 8 19 ke e RECH 0,923, 2T
AR A AT 2 MR X AR B e %) [ 05 40 BT 4% 5 i 2
ERIAESK . K& 2 A A% E, 2 AN AEE XA
R FRECH 0.909, e RECH 0.827, &K KE*f
R AE Wi A T B ) DR R B R K E/IMKYRCH 0,451,
0.109, PER P 4[] %o 4 Joit o 52 i) 36 [] e 52 R 0 Ry
0.304, 2 MESHH U}Hﬁfﬁﬁﬂﬁiﬁiﬂﬁd/ﬁm%ﬁ
K 0.864; T TE A MR XA B & 1) 8] )5 43 B e 52
MR 5] AR . MR 2 AR, 2 MR XA
A CRECH 0.935, ERBCN 0.874, 1RK | 1K
o X R A2 T £ A BT Y e R B R BRI
0.251, 0.238, YRR 9 1] %o A4 Jo o 52 i 6 [R] e 52 R
Bl 0385, 2 ANEAFFAE B E VR A 5 & Y sk
FERECH 0874, BAH AT EAR UL, &8 AT
PR BA 1R £ PR AR I 2 387 AR A R s i, HL s e R
FE 1mT U 23 A7 e HE B B Ho At 45 T AR IR TR
25 BESUERERSDH

P 7 A BRI T A T, B AR B
2 AFEWSr. 1 Fr PCA1=0.395BS+0.764TS+
0.469HS+0.731BDS+0.374CLS+0.691CDS+0.563BWS,
¥ 2 F 4> PCA2=0.600BS—0.137TS—0.635HS+
0.112BDS+0.348CLS+0.160CDS-0.277BWS, 2 &
A TR R R 34.689% . 14.542%, ZFATTHR
?Eja 49.230%, 4 25 P FRECECHE 22 i S A L 1A

o M1 APWELR], 7 AN He PR B A R R R
é}, TS 1, TS (& K/ARK) . BDS (RE/4k+K) .

CDS (BMim /M), BWS (IRJE/RK)FI HS (ki/
TR 5 A HeI MR m g s sy 2 H, BS (IR
HARE)M CLS (BARKMRE) 2 4 Fu Bl R m 45
Ko MRIEH I FIRAATE PCAL, PCA2 FE A
B35y, Bz dil R AR BOS KL (A 2), 3 AR
TS Y vl S I i M5 2 R Bl
1 ] AR M EE S A D o IE RS AR D EA

IV R T RKIEVU R, RUIFEIERRHE I 1H , 1F
A& FARIR AT [ P51 SAEAE R 43 22 51
1.0
IES
05+ CLS o
IS CDS
5 0 °,BDS
Ay oTS
BWS o
—0.5F HS o
-1 0—1 .0 -0.5 0 015 1.0

PCAL
B PRI E R 4550 R B i

Fig.1 Characteristic coefficients plots of
principal components factor scores
BS=BW/SL; TS=TL/SL; HS=HL/SL;
BDS=BD/SL; CLS=CPL/SL
CDS=CPD/SL; BWS=BWD/SL

r » IEACHEF Forward hybrid males
o JZ AL M Reverse hybrid females
o AT Reverse hybrid males

PCA2
|-I>LA)N>—‘O>—‘NW-B
»

N

|
w

|
[\

|
—_
ol
—_
[\
w
IS

K2 IERACH e PR R AR MR AR T R R R
Fig.2 Scatter plots of principal components
in reciprocally-crossed subgroups of
Oreochromis niloticus x O. Aureus
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3 Tt
3.1 BEAMMVLEMERSTEIASENET

FIEBFE A AT SR , BREARKSN, IE
RACWIEH e 7 TR ARHIE 5 4R T A OC R 2L
Bk B 3 K (P<0.01) o {HZad 42 4047 I Bk
ML A AR RS, IE B PR 3 MES
PEIR, RACREF E{UIRER 2 MBS MER . A5
SRR, RAVHICHE AT REAR B4 A 2 R OB
PR 5 PRAR (MR ) B G R, (H R T4 A A8 i
ZIAFEAE 2 A M, AROCHE 3 X £ 1 AR ] 56 R
BB AN HER (BT SE, 2012), G, ANGE i R A
AH S 2 BT 45 21 0 B AN BB B EEAE Sy 1A 5 £ 181 05
SR Ry VR Y= s R R B T bl = R AR
PRI A% £ 2 [] A A O R AR o o R R R e3R8
208 1T ) T A5 R S A i ) R R SRR R (AR A,
2009), {HE AR5 8T BT Ok B AR 00 B0 s L
[LH AT e A2 2R B, AR R A RS T
S R NOE ., L, ARERT —EZ
(i) f18 3P~ A B (4 K 5%, 2015) . Luxinger %5(2018)F|
BN X B S i (Arapaima gigas)$5TE 5%
PERXA BT Sk, 28 5e H A 7 A it PR 1Y 5 0
FRBEDEAT A3 BT, Tt XA ol 5 i R e K1) 5 4
TEEFHE, 582K K KT (Trunk length) |
B 5 K 4 Ji K (Largest portion of the body) il #]
J& 4 (Caudal perimeter), FFEE 3T LI 5 RN
A% A o [T S R 5 EEVR AR (201 8) WP ST R B,
FAMEOR (Siniperca chuatsi)R i FEZ 3| 2K | &
= IR AR A2K 4 ASESFRERSEm, Jf LAk R
S I NEVE B TR e VA LN CI = by = VS s -2 0}
FE AR B HE S T LA AR 4 AT 0 5 TR A RRAE S AR
SR T A 7 AR, JEARAE T T 45 R LR K AE B
YRR A R B RS S AR, ExxREP JEfA
RE T K. RSB 3 MEARHE, XHaFE
FIFH TR BR 0.9235 ROACHEMETUIR B T &K Ak
2 ANMESRRE, XA BT AR CTE BGR 0.827;5 X
EHEEF AR B TR AR 2 DNTEARHIE, XA
AT EGE 0.874, DL BRI, B
BRI PR A 015 2 00 3k 31 e 27K F-(P<0.05), T
B A B 5 B D48 7 T 5% M) JF Ji 28 B e % A £ 1R o a
SR R PO i Y N 2 2 B L LB S N 1 P alp s e Wl RS
TEBNEIR 5K BT A B R o (HARMRAUMNIE &2
A BEXTIE I 38 B2 B 3 £ 45 T8 285 MR 644 ot £ 119 5%
W AT TRILIRVE, SRR AT SNP {7 4. ik
AR SE AL 2= 0, LIARTS T 2 A (B I 25

32 ARARAXAXNERFEEZMERENEER
EY LN

AT IE S 58 B Je &7 A b AT A S Mo, O
TEAH M A B BE il |, AT AR o A A& el )3 43
Bro 8RR, IEXCREBAEaLR | MmN S
3 AN SR AR X AR 5 ) B e s R BRI AU R P I
e REZ A 0,923, HhoE S KRR R Y
92.3%; KRACHEMERE B AR KRS 2 MEEAE
I X A ik Y B ke T 2R HIORDBUIE R P [ e S 2R 2
ZHI 0.864, P A KRR 86.4%; X
SCHEPE R B AR AR 2 AN TE SRR A5
It A B PR e R ORI UM R B R e R B A
0.874, PUEMR BT RS 571 87.4%, WI5EERB,
W& AR AR A R R (R T I A A
0.85 I, A REHI A H 5E 45 248 0 Ay i) PR AR ot ) 5
A (XETAE, 20110 AWFFEH, 3 ANEIAIT R4
FI AR B B R RO T A, BB R I S sg R
R E | iR NN NN E S SR (T S E S R )
G5 WoR, BRI B HE AR 2 R R 508
VAR A 5T B 25 G 2, R R AW 5 (P<0.05)51,
IR B 2 7K F-(P<0.01), 1T AN [R5 38 77 O ot o
SRR I A TE AR T 5 5 RS R AR, X IEAS
Tl £ 0 [ 5 e e A J5T B 52 W AR ) T S M R b 2
AEKFHE . X —245 R 517 KVl (Sebastes schlegeli)
(#h Z 5555, 2016) . |8 BE AL B (Verasper variegatus)
(155, 2017) . Rilk7SLta(Hexagrammos otakii) (ZEF]
5, 2019) . & s5 f1 BE A (Epinephelus  fuscoguttatus)
(BUHERAE, 201 ) IBFSR 45 AR . DL S5 RUERT, 7E
XA 23 0y R e 2 AR i AT Z MR EE G R F I,
R B A X — DR E PERIR AL, 3B A
ERAEERE, RIELHE T A SRR E T
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Correlation Analysis and Morphological Difference and
Contributions to Body Weight of Reciprocally-Crossed Subgroups of
Oreochromis niloticus x O. Aureus

CHEN Binglin'?, XIAO Wei'?, ZOU Zhiying®, ZHU Jinglin’,
LI Dayu®, YU Jie?, YANG Hong'*", HU Pingge"?, MA Yinhua'*?

(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081,
2. Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Key Laboratory of Freshwater Fisheries and
Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs, Wuxi  214081)

Abstract To study the effect of morphological difference and morphological characteristics on body
weight of reciprocally-crossed subgroups of Oreochromis niloticus % O. Aureus, this study undertook to
track and measure body weight and seven growth-related morphological traits, including total length,
standard length, head length, body depth, caudal peduncle length, caudal peduncle depth, body width.
Fifty individuals were randomly selected in the orthogonal group, and 50 males and 50 females were
randomly selected in the backcrossing group for our analysis. All experimental fish are cultured in the
same pond. The results showed that the total length, body depth and caudal peduncle depth 3 traits have a
major impact on the weight of forward hybrid subgroups, thus establishing a multivariate regression
equation related to body weight as Ypw—154.286+9.016 X1 +10.065Xgp+17.884Xcpp; Meanwhile for
female individuals of reverse hybrid subgroups, total length and body depth, were two traits found to have
a major impact on body weight, thus establishing a multivariate regression equation related to body
weight as Ypw=92.582+7.415X1+8.727Xpp; for male individuals, standard length and body depth are
the two traits which have a major impact on body weight, thus establishing a multivariate regression
equation related to body weight as Ypw=120.299+8.661X5.+16.590Xpp. In order to eliminate the
influence of differences in body size among the individuals, we obtained seven proportion characteristics
including BS, TS, HS, BDS, CLS, CDS, and BWS, respectively. In the characteristic coefficients plots of
principal components factor scores, those seven proportion characteristics were divided into two groups,
the first group concluded TS, BDS, CDS, BWS and HS, the other concluded BS and CLS. We drew a
scatter plot through the score coefficients of every individuals in principal component factors PCR1 and
PCR2. In the plot, the individuals of forward hybrid males could obviously be differentiated with reverse
hybrid females. The conclusion showed that the morphological traits affecting body weight were different
between different hybridization methods and different genders. In the selection of broodstock and the
breeding of progeny, comprehensive traits selection should be adopted to improve the accuracy and
stability of the breeding results.

Key words Oreochromis niloticus * O. Aureus; Path analysis; Multiple regression equation; Principal
component analysis; Multi-trait breeding
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