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Goh HEE HAE waA EOF ERES

(R R K™ S e A AR FEIRACK ™ P 5 5 5 Hh e 5200 %
KPR E R R AL RO IR TREORBE S h.G BIR - 201306)

BE KT R 4 Frkfe 2 AR IT % 82 (Cyprinus carpio var. color)(“k6"-BR. “¥16"-BW. “4
I”-WR, “BE-WW)HEAWR G R ENAHEXAZE, RFRIT 12 A0 4 f @R E BRI &0
MR DA EREEREK X BT Xy 5 X kK X H0 B E Xo) 5 KR E(YBAT T AKX 5. B2
IMBRBE N EREF, “ROEREEFMUERNT R REH N &E, BAEARANETH
s 4 PRI Y P & A MR G KR &8 X %% 2R E KT P<0.01), £+, DUEKE
ERRENEXREERG. NAZRFIN-FIREIANMET 4 HEERIEELSERAERE
By EE A2 B BR A Y1=517.069+12.628X,+67.916X,+94.885Xs; BW % Y,=525.711+38.085X,+
68.869X3+72.206Xs; WR # Y5=—502.952+90.980X,+18.172X,+113.965Xs; WW ¥ Y4=537.119+22.932X%,
+55.113%,+48.203Xs., #1412 447 & 3, BR ft WR ZEIR X, 3t Y By B 815 Fl % £(0.387, 0.504),
BW ZE{AH) X3 2T Y By 38 /2 2 #k K(0.546), WW BEAEY X 2t Y 83 42 & B A(0.508), FF X KW,
4 FERERIVENDSHEZRRAANE, ERVSERMEREN Y HEEFERKAZ R, #R
HRBARI Y ENA — SR TRMEERSE .
ES 35 BT R, RRE; BAMR; Mxoi; BAFRE; BERK
FESES S965 XEAARIREE A XEHRS  2095-9869(2019)05-0110-07

R AT S e R R E R EZ Hbs AR, BB SRS R AR, SRR
PR, &Eﬂ?}%ﬁﬁﬁ:ﬁﬂﬁﬁgﬁz%%%%o B FE EARRRE s R B B SCBE A AR, T e
SIEMRYJEZ Z ARG BB PR, B MR B PR IR B0 AR B i Y IRl e e H Y,
P )3 AF A B DD B R PE (VAR TR A, 1999), 5 1K™ shiist e i Rl R A & v BoA B 2y B
RETRALE, TESMRBA R A B W TE RS BT, 207k 2 ST R (N IE4E,
DL B G B A PR IR I3 (R AR5, 2011),  2015; PREZLARAE, 2016; 34745, 2018). DUE(FHER
RGO, WA . 2ot A A 45, 2013; JKEEHAE, 2014) HSEE(IK AR SR, 2013;
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#HHESE, 2007)55 K= IR s P AT T 82 )
N

N VT % i (Cyprinus carpio var. color)g i it {4 {7,
ﬁﬁﬁw,iAaﬁlmozEM%@fiom&/
BEAUA G S, FELT I+ 0, Thi 5 R
fE R, Brasi b | ikL% Gl E%ﬁm W
FRHIF Y 2 EANME . REVT R0 5 4 FhREIS AR 2 8t f%
FIRE T 51 < RAE(BR, 4R A%H R G
Bie), “ByfE”BW, HEOIROGHA RO, <4
ZI7°(WR, &H406). “BE(WW, 25k HE)(Li
etal, 2001), FIARFFR KB, AL TN B RLITE
@%%ﬁﬂ%%iﬁ%%mmgamﬂma,%fr
P55 B AR B P4 (Wang et al, 2007)., RLTT R
AL PR R L 2 A, T 12 A IR A TR TR i
REAREE WEZN B, MBI E s Efa
BAEE TR — P T ERIEE, Bk, %12 H
W4 B B3 REL VTR 0 25 MR 5 A 5 o =2 ) 1 o6 R A T
7% HA w2 o BAh, Azl B v i REL VTR i 75
ﬁ?%%%%;ﬁﬁ%M3¢wﬁﬁ%%ﬁ%m%¢
YIS PRk RE AR M E TR I A, B 7RO SR AR A
L&A, #ﬁﬁxmikﬂﬁm%m%m AR5 i
FHAHZESIHT |« A 24T LA BGE AR A3 AT % 4 Fh iR 6 257
REL VTR B8 1) JE 25 PR AR 5 A o it 2 ) 1 6 R BB AT T
Mr, f TR R R TR SR S R SRR R N £
JCIRNE T A, LA oA REL VTR 88 g A o R A K Mtk i
FEFRMLES%,

1 HRETE
11 A& RHRERNE

LY SR e 1 SRV M b 2
05 GS-01-002-2011), BRI E R EF bk ah gz
BT L PR R 2E K T S A g . 4 Fh AR
MRV R MR &3R5 T 3 NihdE, SR E 12 H iR,
z&aﬁiﬂﬂ%ﬁ%ﬁﬁz&%ﬁiﬁ%w, Kif3] 0.1 g)FIAHXR

SHRCERE] 0.1 em), AIFAK X)), HEIER) .
1%ﬂ&)%ﬁmmmﬁ%ﬂ&%#ﬁ% SERINIELS
JCE BN, 2 RS, 4 AR AR A R R AE(BR)
[N 407%, WAL (BW)IR A3t 323 B, “42 41" (WR)
Rt 362 B, “MyE(WW)IREI: 264 B, i
W T a8 Mr o

1.2 SHAE

i Ffl SPSS 19.0 #4%) FiR AR BEFT G110 ¥,
FLFE 25 PR RS SAE | F vHE 22 AR S 2R B0 R IR [a]

) Pearson FHC R % RAZELGIA-GIBRE, DIEA
PRI B AR G, RBTG  R AR, 435y 4 Rk
FKRIRIT R SRR Z oo e R, BRI .
Y =by +bx +0,% +--+h X
AXrp, YRRAER, by MEEE, x MAZER, b
S AH L 1T FR
3E b 6F [ R EGHE TR ELL, TR A B AR
OB R P A & (R i) i AR 24, AR
P =0
Oy

o, P AR, b oy AR R R AR AL,
oy A AR IbRER, oy AR BBRIEZE

FIHT A A2 5 2 (8] YA 5 28 Hi 8 R X TR % 6 1) 3
RARE, A B AR B R R R AR R AL,
HEALR:

P —I’F’Jy(lij)

Soft, By MIEHEER R, 1k 2 AR

AR AL, Py I AS PR AR 3 4 2R

2 HERE5HW

21 MRHERRBSN

FR 4 Ff oA (@ B VT R B G IR IR B oA
(256.34+174.40) g (BR). (254.41£190.03) g (BW).
(26427i19944)g(NVR)ﬂM25276i18198)g(WVVV)
AR5 R BN 68.03%~75.47%; TEASMEIR AR 5 £ KU
KEH X, (25.00%~27.69%), f/NA X, (18.18%~
20.35%). £ 4 PR g, WR & MRS S5 R 5N
K, BR B/,

2.2 FAREEXES T

4 T (0,28 7R B8 PR 25 1R 22 D 1) R O 1 5 S D
2 M 3. ANFEIRELLE PR IR A7 7E R o 3 A
KR (P<0.01), HATEAMARSG AR B K
NI SE AR, HORA Xs>X>Xo>Xs> X0 MIE S
R Z 18] B AR BT 50, Xs A X, ARG R B8 B
VLRV X 5 X3 IR %Y,

23 MHREEFSHT

AR R 22 ) ) I 2Rk 2 5 i 22 e (] 05 R Y o
Witk , Bk, fESATBIRIELG 2 AT, T 4 iR
T A R SR T LR PR 56, S 5 HA I 25
PEMRAFE ™ IR P PR TS A o TEARSES i@t
LRSI &L B, BR MRS . BW IR K AR
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2 R % 40 3%

WR AR K SRR . WW A S MRS A PR
FEAE B RN, SO ISR . DURIAIE S MR A
At , PRBUEAR ARG, SRATE LTI A5 Rk it

x1 12 AREUIREESHEKEKREN
R Mg R
Tab.1 The phenotypic statistics of morphologic traits
in 12-month-old Oujiang color common carp

PR BEAR BUME ORI BMMEhREE R REL
Traits Population Min  Max Mean£SD CV (%)
Y(g) BR 54.0 1019.0 256.34+174.40 68.03
BW 38.0 1050.0 254.41+£190.03 74.70
WR 20.0 1156.0 264.27+199.44 7547
WW 36.0 1117.0 252.76+187.98 74.37
Xi(cm) BR 11.7 32.0 19.76+3.80 19.24
BW 9.8 31.5 19.51+4.07 20.87
WR 8.4 33. 19.76+4.23 21.39
Ww 9.7 33. 19.55+4.17 21.31
Xy(cm) BR 2.3 8.5 3.97+0.99 25.00
BW 2.0 7.5  3.98+1.02 25.67
WR 1.4 8.7 3.99+1.11 27.69
WwW 1.9 7.9  3.94+1.06 26.83
X;3(cm) BR 3.9 11.6 6.38+1.43 22.34
BW 3.6 11.5  6.35+1.51 23.70
WR 2.1 12.2 6.42+1.55 24.12
WW 33 11.4  6.33%1.52 24.00
X4(cm) BR 34 9.1 5.54+1.01 18.18
BW 3.2 8.4  5.51+1.01 18.39
WR 2.3 9.0 5.55+1.13 20.35
WwW 2.8 9.7 5.50+1.10 19.94
Xs(cm) BR 1.2 4.9  2.68+0.62 23.19
BW 1.4 5.2 2.65+0.66 25.04
WR 1.1 5.0  2.66+0.67 25.30
WwWw 1.2 4.6  2.58+0.64 24.69
%2 BR( YA BW ( A

FFF 4R B9 4B 2 R B

Tab.2 Morphological correlation coefficients of the studied
traits between the BR (upper triangle) and BW (lower triangle)

color patterns of Oujiang color common carp

Y X X, X3 X4 Xs
Y — 0.930™ 09197 0.954™ 0.841" 0.918"
X, 0946  —  0.894™ 0.922™ 0.881" 0.915"
X, 0.924" 0.925" — 09057 0.798" 0.848"
X; 0.959" 0.953" 0.920" —  0.858" 0.920"
X, 0.842"" 0.907"" 0.826™ 0.852" —  0.841™
Xs 09157 0.914" 0.863" 0.892™ 0.843" —

T R AE 0.01 KFRFEMK, T

Note: ** indicates significant correlation at 0.01 level.
The same as below

frZoumlEa 51T, 150 4 Pk @SR R Z ookl
F2£: BR A Y, =-517.069+12.628X, +67.916X,+94.885Xs;
BW 2} Y, = —525.711+38.085X, +68.869X; +72.206Xs ;
WR 4 Y;=-502.952 + 90.980X,+ 18.172X,+ 113.965Xs;;
WW J Y, =-537.119 +22.932X; + 55.113 X, + 48.203 X,
[ U 758 040 s A [T U1 2 5 R G 8 R A B 45 2R DL
4,

AR [T A AU 35 1) R{EL B e RAU(R) LR S,
FREZEA RIEIHLE 0.95 UL, doE RER I7E
0.9 LA I, U A2 T A8 M WO J5T 2t 194 A Jee A B 3k )

£3 WR( YA WW (
IRk 2N UL E PSR
Tab.3 Morphological correlation coefficients of the studied

traits between the WR (upper triangle) and WW (lower
triangle) color patterns of Oujiang color common carp

Y X X, Xs X, Xs

Y  — 09417 09297 0958 0.863" 0916
X, 09397 — 09257 0954 0.928" 0.924"
X, 09147 09217 — 0936 0.846" 0877
X; 0.9607 0.9597 0938 —  0.8947 0.930"
Xy 0.8477 0.898"" 0.889"" 0.823" —  0.867"
Xs 0.87177 0.886 0.903 0.829" 0.8297  —

)BT R 68

R4 AMEBEEKRRERERANEZ R
Tab.4 Significance test of partial regression of four
groups of Oujiang color common carp

ek fiEaggess 0O 0 orew
Body color  Unstandardized - KR
variable coefficient+SE Standarfhzed Sig. VIF
coefficients
BR (#1®) -517.069£13.506 0
X 12.628+1.903 0.275 0.000 8.844
X, 67.916+5.528 0.387 0.000 5.105
Xs 94.885+9.869 0.338 0.000 6.346
BW (&) —525.711+11.133 0.000
X5 38.085+6.567 0.205 0.002 6.916
X3 68.869+4.978 0.546 0.000 8.639
Xs 72.206+8.744 0.252 0.000 5.171
WR (F ) —502.952+16.240 0.000
X, 90.980+6.405 0.504 0.000 4.980
X4 18.172+6.032 0.103 0.003 4.607
Xs 113.965+11.250 0.385 0.000 5.691
WW (#1) —537.119+18.317 0.000
X 22.9324+2.714 0.508 0.000 9.674
X, 55.113+8.876 0.310 0.000 6.658
Xs 48.203+12.330 0.164 0.000 4.676

. WASHE: R Note: Dependent variable: Body
weight
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90%h I, REAZACLT M S e [ A5 ek 55 04 A 1Y) PR ARG
R, Wik, Wi EIasEARL, 25 MERRE . It
Ah, RAEAR e=VI-R* , HE A BT R AOFIA
HF-(0.239~0. 31 D)EUEEK, BLIAXT 4 AR AR
LA T AT s M MR B TR R R T S AR
WA — SR R R WA B, A/ T3 [ A8
w0

x5 AMFBEBNEIRENMERRERY
Tab.5 The determinant coefficients of phenotypic traits to
body weight of four groups of Oujiang color common carp

e

MXRE M FEJE RS TR T

Body R R Adjusted R? Surplus
color factor
BR 0.960 0.922 0.921 0.279
BW 0.971 0.943 0.942 0.239
WR 0.954 0.909 0.909 0.302
wWWwW 0.950 0.903 0.902 0.311

24 BRAW

AR 3B AT LA A2 45 PR A R 0 B3R
(GH A2 2R B0 N B H20E F () #2307 R 50 ol il 42 4y
Mr(E 6)Was, HH AR SR XA i B 1Y B 44 D
[ B2 HAEAN AR A AR KR 2= 5 £ BR T, X,
Y B BRI R R (0.387), X, FIRE Y A4 ] B4 F %
K (0.655); 7€ BW H1, X3 X Y [ B 3 /E I 5 (0.546),
Xo XF Y B Ta)3E/E F e K (0.720); 76 WR H1, X, X Y
0 LA T B K (0.504), Xy %t Y Ay M1 4E ] B oK
(0.760); TiifE WW . DUE X3 XF Y 19 ELHEEAE K
(0.508), XsXF Y I ELIEAE &R (0.730), LA,
FEAMRIT Y B aIRE1E R KNI 5 2 AR
K, [ BW BERRY Xy, WR BEIRDY Xo. WW BERI
Xy IR XY (1 AR R FREE R LIS, 4 Fiik
R G AT S H R R BT Y By E
KFHEEEA.

x6 AMAKBNUIRERSERIERENBEDSR

Tab.6 Path analysis of the effects of phenotypic traits on body weight of four groups of Oujiang color common carp

e o g ELCIHAR VA < K- 1
ble coefficient D1re§t Indirect path coefficient ble cocfficient  Direct Indirect path coefficient
coefficient coefficient
BR X X, Xs Y |WR X, X X 3
X, 09307 02757 —  0.346 0.309 0.655 X, 09297 0504 — 0.087 0.338 0.425
X, 0919 0387 0246 — 0.287 0.532 X, 08637  0.103" 0426 — 0.334 0.760
Xs 09187 03387 0252 0328 — 0.580 Xs 0916 0385 0442 0.089 — 0.531
BW X, Xs Xs Y |[ww X5 X Xs
X, 09247 02057  — 0502 0.217 0.720 X;  0.9417 0508 — 0.286 0.145 0.431
Xy 09597 0546 0.189 — 0225 0.413 X, 0.9297 03107 0468 — 0.148 0.616
Xs 09157 02527 0.177 0487 — 0.664 Xs 09167  0.164" 0.450 0.280 — 0.730
3 T BMRMBALE S, XPhst A i< aa R A5

31 HREMKSHEXSH

TEM R E T R, Bt — > R e+
TEPR(E A HAE, 2016, R 4F, 2016). 5 H Al 2L
AR, REYTR SR 08 B FEbRBR AR BT i A, 3000 K B 1A
O3 —FEARR , HRT, AR E A E AR 5 R
ot A (B 28 R0 R VLR B R R —— e W1
“5”(Wang et al, 2006), AMFFEXTIH 15758
4 B ARt R VR SRR 9T R 0, BRTT R B WR BEIA 1Y
i SIE AR 7 BB WK, 25 REUR
LTRSS B B RORR I, R REOHOR, BB HE,
FE R A SR ) e 1Y 22 S K, BB WR AR AAAE

KIERWE T .

AN [A) 0 248 5 4 5T A OC AT A8 IR A AR 4
K2R, tnLr#R(Cyprinus flammans)(ZE &L & %5, 2006) .
KO B i (Micropterus salmoides) (i /NHEZE, 2009)Fl
A6 ¥ (Lateolabrax maculatus)(if Z 8%, 2018)H 544k
Jo 8 AH 56 R B R IR AR T8, /1N i (Pseudosciaena
polyactis) 15 {4 Jit 12t A SCHR BE e K 1S K (R A%,
2016), 1 7% & % JF £ (Oreochromis niloticus) 1 5 14 Jfi
= AH 2 e K Y 2 /& K (Nguyenhong et al, 2010;
Trong etal, 2013), AL RER, BITEHEE 4 4>
BER T, 50 e A DGR B o 8 T8 A PR R R R
. TEZEI AR E H R 81 5T R 8L, 20 H
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%40 %

A 4 R VIR B 5 A T A DG R B e v R AR
TR, IAE 8 F i 55 44 T R DG E S e (TR S MR
4 (Wang et al, 2006). 15 BHRE VTR 88 (1) T & PR
SRR EREAFERETNBZ KK,

32 HEREMNER/LSERBE

LR PRI A 22 0 (] I J5 2 I 28 2 1 6 1) []
M, ZEILEESSEOFRMN T ER R, iR
FEMEREAL, MEDLAR R AR ) B 2 I (Ye et al,
2006), L, FEAEEIEITREAT, 752X 4 H AR R
EATIEZNE AT, BB AEAE ™ dE L A PR o RIS
KRB B ASIBR AR T, RIEL 5] A2
i, LA S AR AR e S B Bl AR B AR
i, TE—EREEE b I g X AR Y ) 52 e (i £
8, 2017) 0 Ao 2By BB, TERR VTR fi
AR S| R R S 5 AR R AT
TER T IR R, HIBRX TG, 4 DA
N 1A 5 R A 45 285 M ROV B 1 1) T 25 i Jik TR
“F(Variance inflation factor, VIF)4U{E /N T & 5 {H
(VIF=10), 2B iy 4 S %) [l )2 A5 Y 2 TG 6 26 1% 1) 52
el , v 1 R TR SR S P BR 53 Hr 8) AT SE PR R MER 8 o

33 WEEMRIHEREN MR

RIS HERE L, HHIRZ B R WEN
%, LA S A BTR 1Y O R WA, R @R
I3 BT VR 2 RO BT i 1A FH O R v 4 b AR
FH 55 R T, DT B8 T3t 7 b R e DR T I 4t 1)
Y (Edwards et al, 2007), 24 #E%(2016)# i 53 Hr
H 7% ¥/ i (Macrobrachium nipponense) i) 1 75 P 4R %ot
IR R AR 2R AL, BRI 5 A ASTa]Hl X T8 R AR ]
AR R 25 . X UH 5§ (2013) BF 58 51 JE 4R 6%
(Trachinotus ovatus)& 8, AS[F) A % B B X 44 BT i F
FH B K BTG AR ] o Ui BR8P RO A ot it ) 52
M 1 FH £ DA] b 2R 3 A B A P I A A [ i & A 22 A

AWFFERDT, 76 12 H 0 4 PR R LR S
frp, SR 0 R EE SRR RANE, I
H AR A BTt 1 32 2R O S (TRH2AE T D 88
HIBEM I B) MAER R WA R 2E S, B 4 Fh
ORI MR A 2 BB S 2R N
THREIEE R, AN EAR 6 RN % 5 1 1P
BRI LT 545, {0 BR Al WW BEIR LUK | 4
i FRAR A R T R B F AR bR, BW BEARL
TR A T R A A SR AR o 1 i B A R A
WR BEAR LUK TE | AR AR o5 VE Ay 14 o £ 1) Bl ik
BAEAR, AT SE B T A A R .
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Correlation and Path Coefficient Analysis of the Morphometric Traits and Body
Weight for the Four Color Patterns of Oujiang Color Common Carp

CHEN Honglin, SI Zhouxuan, DU Jinxing, XU Xidan, WANG Jun, WANG Chenghui@

(Key Laboratory of Freshwater Fisheries Germplasm Resources, Ministry of Agriculture and Rural Affairs; National
Demonstration Center for Experimental Fisheries Science Education; Shanghai Engineering Research Center of Aquaculture;
College of Fisheries Science and Life Science, Shanghai Ocean University, Shanghai  201306)

Abstract The relationship between five morphological traits [body length (X;), body width (X;), body
height (X;), head length (X4), and caudal peduncle height (Xs)] and the body weight (Y) of 12-month-old
Oujiang color common carp (Cyprinus carpio var. color), with four different body color patterns [red and
black (RB), white and black (WB), whole red (WR), and whole white (WW)] were investigated using
correlation analysis, regression analysis, and path analysis. The results showed that the coefficient of
variation of all the studied traits was highest in the WR fish, demonstrating that the WR had the greatest
potential for selective breeding. For the four different color patterns, the correlation coefficients among
the morphological traits and body weight were all extremely significant (P<0.01), and the greatest
correlation coefficient was found between the body height and body weight. The multiple regression
equations obtained with the stepwise regression method for the four body color patterns were listed as Y| =
—517.069+12.628X; +67.916X, +94.885 Xs (RB); Y, =525.711+38.085X, +68.869X; +72.206Xs (BW);
Y;=—502.952+90.980X, +18.172X, +113.965Xs (WR); Y4 = —537.119+22.932X; +55.113X, +48.203X;s
(WW). The path coefficient analysis showed the highest direct effect of body width on the weight in the
RB (0.387) and WR (0.504) fishes, and body height on weight in the WB fishes (0.546), and body length
on weight in the WW fishes (0.508). The current study indicated that the morphological differences
among the four body color patterns of the Oujiang color common carp had different degrees of influence
on the morphological traits of body weight. Consequently, this study provides important insights that can
be utilized for selective breeding of Oujiang color common carp in the future.

Key words Oujiang color common carp; Body weight; Morphological traits; Correlation analysis;
Regression equation; Path coefficient
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