53 5 Vol.53, No.5
2022 9 OCEANOLOGIA ET LIMNOLOGIA SINICA Sep., 2022
(Carassius auratus gibelio)
%k
1 1,2 1 2 1
(1. 316022; 2. 315300)
(Carassius auratus gibelio) ,
(M) (My) 7 70 ,
(X1) (X2) (X3) (X9 (X5) (Xe) (X7) (Xs)
, (NW) (") (") (W3) (W) (Ws) (We)
> Ml (BW)
1 (1) ,CV 10% , 10%
, NW X X5 X M;<M, (P<0.05), X, M >M, (P<0.05) |,
(P>0.05); (2) , Ws BW
(P>0.05) BW (P<0.01); (3)
.M, M, X5-X1-Xo  Xo-X3-X;-X; 0.889
0.927, NW-W,-W-W5;  NW-W, 0.992  0.971;
(4) > BW Ml M2
; (Carassius auratus gibelio); ; ;
Q953; S965 doi: 10.11693/hyhz20220100022
(Carassius auratus)
(Actinopterygii) (Cypriniformes)
(Cyprinidae), s ,
2002 ,
, ( , 2002),
2020 ( , (Ctenopharyngodon
2020), 2019 2.755 632x10°t, idellus) (Cyprinus carpio) ( , 2012;
, , 2015; , 2017, , 2020),
; ( )
( ,2021a)
* , 2013GA701022 , 2012C10032 , CN201901

R , E-mail: chen_yuyuer@163.com;
R , E-mail: wzz_1225@163.com

1 2022-01-26, :2022-03-14

, E-mail: 13706742262@139.com



1162 53
( 0.01 mm,
, ) (D
5 s (BW) (Xl) (XZ) (X3) (X4’
) (X55
( , 2014; , 2016, ) (Xe,
2017b; ,2018; ,2018), ) (X7,
) (XB’ )’
( , 2012, 2013a, 2013b; 1 (2)
,2017a; ,2018; ,2021) s s
, (") (W) ("3) (W)
(Ws) (Ws) (NW,
, )
7
2 )
1
1.1
2020 12
b (
Mh
Hydrocotyle vulgaris; 2020 5
7, 1.5x10° ind./hm’; 2020
5 28 300 ind./kg, 3.0x10* ind./hm?)
( MZa 1
2020 5 10 , 6.0x10° ind./hm’; Fig.1 The measurements of the body size traits of C. auratus
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. Xs M;<M,; (P<0.05), X4y M >M, (P<0.05) |,
, (P>0.05); 3) M, M,
R CV 10%, Ws>W>Wa>
We>W>W,>NW W >W>W >W3>W,>Ws>NW,
Cv 10%, X5>Xe>X7>
X X>X>Xs> X, Xs> X2 X> Xo> Xe>Xe>Xs> X
2 M,
2.1 R M,
1 > >
2 (D) R BW
(P>0.05), NW  M;<M, (P<0.05) |, ,
M;>M, (P<0.05); (2) R X X NW X,
x1 EMFEREMGEITEHL
Tab.1 Description in statistics of biological phenotypes
M=+SE CV/%
M, M, M,
/g BW 39.91+4.28" 39.01+5.21* 10.72 13.36
NwW 30.37+3.42° 32.22+4.16° 11.26 12.91
/4 0.61+0.10° 0.38+0.11° 16.39 28.95
W, 3.69+0.56" 1.78+0.85" 15.18 47.75
/8 0.22+0.05* 0.14+0.04° 22.73 28.57
W, 1.34+0.28" 1.05+0.18° 20.90 17.14
Ws 0.08+0.03" 0.06+0.01° 37.50 16.67
We 0.23+0.04° 0.20+0.06° 17.39 30.00
/mm X 127.20+4.51° 134.81+6.53° 3.55 4.84
X, 38.45+2.37% 37.51£2.57° 6.16 6.85
X3 19.14+1.58% 18.94+1.76° 8.25 9.29
X 30.17+1.52% 29.5142.05° 5.04 6.95
X 82.69+3.18" 87.65+4.46" 3.85 5.09
Xs 14.68+0.94" 15.46+1.05° 6.40 6.79
X7 8.05+0.62° 8.35+0.59° 7.70 7.07
X 15.26+1.18" 15.83+1.02° 7.73 6.44
(P<0.05)
2.2 XX R BW
2 3 s s
BW 2 (1) M, M, BW
, M M, Ws BW NW, Ws
(P>0.05) |, 2.3
(P<0.01), BW 4 5 >
NW>WSW,>W>W >W3>Ws NW>W,>We> (D) ,
Wy>W\>W3>Ws; (2) , M M, M, M, NW-W,-W,-W;
BW NW-W,, NW,
(P<0.01), BW Wy W,
Xs>X > Xp>X>X7>Xe> X35> X3 Xo>X3> X1 >Xe>X5>Xg> NW; (2) , M1 M,
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#*2 MEMKEKRREEEXEY
Tab.2 Correlation coefficient between quality traits and body weight
BW NW W, W, W, W, ws
M, NW 0.986" 1
Wi 0.504" 0.457" 1
8 0.583" 0.481" 0.244" 1
Wy 0.500" 0.448™ 0.332" 0.334™ 1
W, 0.587" 0.559™ 0.479™ 0.299" 0.444™ 1
Ws 0.034 0.046 0.055 -0.131 0.138 0.068 1
W 0.627"" 0.595" 0.417" 0.406** 0.405™ 0.471" 0.041
M, NW 0.947" 1
w, 0.407" 0.249" 1
8 0.510" 0.262" 0.596" 1
Ws 0.390™ 03117 0.422" 0.433%* 1
W, 0.694%* 0.726™ 0.334" 0.183 0.290" 1
Ws 0.047 0.093 -0.072 —0.096 —0.054 0.056 1
W 0.512" 0.451" 0.449" 0.390%* 0.266" 0.450%* ~0.087
: 70.05,68=0.235, 7(0.01,68=0.306; *okx (P<0.05) (P<0.01)
#3 KREKSHREENEXRK
Tab.3 Correlation coefficients between body size traits and body weight
BW X X, X X, Xs X X;
M, X, 0.857" 1
X, 0.670" 0.613" 1
X; 0.567" 0.589" 0.610” 1
X, 0.655" 0.673" 0.464" 0.370" 1
X; 0.867" 0.726" 0.468" 0.379" 0.615" 1
X 0.581" 0.566" 0.499" 0.585" 0.381" 0.487" 1
X 0.624" 0.601" 0.562" 0.428" 0.452" 0.469™ 0.472" 1
Xq 0.526" 0.469" 0.423" 0.416" 0.464" 0.480" 0.326" 0.459"
M, X 0.770" 1
X, 0.849™ 0.521" 1
X; 0.778" 0.416" 0.707" 1
X, 0.613" 0.555" 0.550" 0.542" 1
X; 0.714" 0.848" 0.454" 0.358" 0.351" 1
Xs 0.733" 0.656" 0.580%* 0.550" 0.515" 0.590" 1
X; 0.514" 0.465" 0.395" 0.370" 0.196 0.424" 0.417" 1
Xs 0.645" 0.522" 0.594™ 0.557" 0.424™ 0.383" 0.431" 0.560"
Fz4 MEMKMEREHBEEZLH
Tab.4 Path analysis of quality traits on body weight
> NW W, w, W, VIF
M, NW 0.986 0.876 0.110 0.064 0.026 0.02 0.599 1.670
W, 0.583 0.134 0.450  0.421 0.014 0.015 0.751 1.331
W, 0.504 0.056 0.448 0.4 0.033 0.015 0.771 1.297
w; 0.500 0.044 0.457  0.393 0.045 0.019 0.762 1.313
M, NW 0.947 0.874 0.074 0.074 0.932 1.073
W, 0.510 0.281 0229  0.229 0.932 1.073
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£5 AEREKMEREBEEZLH
Tab.5 Path analysis of body size traits on body weight
) X; X X X; VIF
M, X; 0.867 0.507 0.359 0.259 0.100 0.472 2.119
X 0.857 0.357 0.499 0.368 0.131 0.377 2.652
X, 0.670 0.213 0.457 0.238 0.219 0.623 1.606
M; X, 0.849 0.399 0.451 0.088 0.140 0.223 0.437 2.287
X; 0.778 0.315 0.462 0.069 0.111 0.282 0.256 3.901
X 0.770 0.268 0.503 0.164 0.208 0.131 0.497 2.013
X; 0.714 0.193 0.521 0.227 0.181 0.113 0.280 3.573
X5-X1-X Xo-X3-Xi-XG, =7 ' {AFR'IiﬂﬁZi{AiE‘i%E’\J)?&E%%ﬁ
Xs X, X, X, Tab.7 Determination coeffl;leeizthstof body size traits on body
Xs Xy M, M,
3) , Mi M, Xs X Xa Xs X X, X
X; 0.257 0.263 0.101  0.037 0.088 0.070 0.044
(VIF<10) s Xo X X 0.128  0.093 0.072 0.111 0.070
M, M, BW , NW X, 0.046 0.159 0.178
M; M, BW , X 0.099
BW
2.4 =8 dﬁ%‘l‘éﬂﬂﬂﬁiﬁl‘iﬂﬂj‘%ﬁ%E‘JE’I‘H9‘&:_?:%5(
Tab.8 Multiple correlation coefficients of quality traits and
6 7 ,M; M, body size traits on body weight
BW
NW>W,>W>W; NW>W, X>Xi>X, Xp>X1>X3>X;;
@) (R (MCC) (MCE) (CMCE) (SD)
M M, BW M, 4 65 0996 0992 0991  0.398
0.992  0.971, BW M, 2 67 098 0971 0970  0.902
0.889  0.927 ( M, 3 66 0.943 0.889  0.884  1.469
8),M; M, BW M, 4 65 0963 0.927  0.923  1.456
(P<0.01), o012, 6770.393; Foor . 669=0.424; Fo014,65=0.427
4 5 X, X 2.5
M; M, BW R 9 ,M; M,
NW M; M, BW BW Y=
) BW 1.O96NW+ 1.025W,+2.433W,+3.504W5+0.507  Yyo)=
1.096NW+1.287 W,+1.044;
F6 MEMKWERENRERY BW Y1=0.683 X5+
Tab.6 Determination coefvfigzr;]is of quality traits on body 0.338X,+0.385X,-74.431 Y(12=0.809X,+0.214X,+
M1 M2 0.931X3+0.225X5-57.512 ,
NW w, W, W, NW W,
NW 0.768 0.113  0.045  0.034 0.764 0.129 (P<0.01) ( 10) ,
W, 0.018 0.004  0.004 0.079 (P>0.05),
W, 0.003 0.002 1\/[1 M2 BW

W5 0.002
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Tab.9 Partial regression analysis of biological traits on body weight

+ t P
M, BW Y(n) c 0.567+0.459 1.236 0.221
NwW 1.096+0.018 60.895 0.000
/23 1.025+0.099 10.407 0.000
/4] 2.433+0.548 4.437 0.000
W5 3.504£1.017 3.444 0.001
M, BW ¥(n2) c 1.044:£0.843 1.239 0.220
NwW 1.096+0.027 40.789 0.000
W, 1.287+0.098 13.128 0.000
M, BW Yoy c ~74.431%5.16 ~14.425 0.000
Xs 0.683+0.08 8.491 0.000
Xi 0.338+0.063 5.343 0.000
X 0.385+0.094 4.100 0.000
M, BW ¥(i2) c ~57.512+3.745 ~15.359 0.000
Xz 0.809+0.102 7.895 0.000
Xi 0.214+0.053 4.063 0.000
X; 0.931+0.14 6.649 0.000
X 0.225+0.074 3.053 0.003
Fx10 £YMFHRSERENZ TEEFAESH
Tab.10 Multiple regression analysis of variance of biological traits and body weight
SS df MS F P
M, 1269.070 4 317.268 2 000.180 0.000
10.310 65 0.159
1279.381 69
M, 1 846.584 2 923.292 1135.919 0.000
54.459 67 0.813
1901.043 69
M, 1137.040 3 379.013 175.740 0.000
142.340 66 2.157
1279.381 69
M, 1763.215 4 440.804 207.884 0.000
137.828 65 2.120
1901.043 69
 Fo01.6674.10; Fo.014,6573.62; Fo.014.6573.62; Fo.012.6774.95
3 0.85 ( , 2002),
M, M, BW
31 My, M, BW Wagner  (2001)
6 7 8 , NW-W,-W-W5 Xs-Xi-X,
M, BW (1999)
0.992  0.889, X,-X3-Xi-X5 NW-W, M, r-K

BW 0.971
0.927,
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(Pokorny et al, 1990; ,2011), M;>M, (P<0.05) ( D,
M, M,
( , 2003; , 2016) , , M,
M, M, NW
, , M,
> M, M, NwW
4 , M, M, (Itazawa
BW NW, 1 BW et al, 1983; Oikawa et al, 1992) (2009)
NW M,=M, (P>0.05) M;<M, (P<0.05) , ’ ,
NW BW ’
; M, NW , M, M,
(P<0.05) , BW W, ,
, 1
( ,2011) Wy>W>W; (P<0.05) ,
5 , M, M, BW LW W,
Xs X, M, M, BW ,
BW ., M,
BW Wy W
, M,
NW 33 M; M, BW
, M,
NW M, M, 25
> M, M, M, R
r-K M, BW
r (1998)
32 M, M, BW L Xs X
M, BW , M,
NW ,
, M, M, NW BW , M,
BW (
4), “ 7 , 1 M, X, W, W
, M, (P<0.05) , M,
(Itazawa et al, 1983; Oikawa et al, 1992), , X3
(2021a) M, BW , M,
, X1 X X My M,
) BW )
» M M, M, r-K
M, , M,
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DIFFERENTIAL ANALYSIS ON THE EFFECT OF BIOLOGICAL PHENOTYPES ON
BODY WEIGHT OF CARASSIUS AURATUS GIBELIO IN TWO POND AQUACULTURE
MODES

CHEN Yu', RONG Hua-Nan"? ~LIU Zhe-Yu', CHEN Han-Chun®>, WANG Zhi-Zheng'

(1. College of Fisheries, Zhejiang Ocean University, Zhoushan 316022, China; 2. Cixi Fisheries Technology Promotion Center,
Cixi 315300, China)

Abstract Seventy allogynogenetic crucian carps were cultured for 7 months in a pond ecological dominant culture
mode (M;) and a pond ecological polyculture mode (M), and then randomly selected for the research. The total length (X7),
body height (X;), body width (X;), head length (X}), lateral line length (X5), tail handle height (Xj), ventral fin spacing (X7),
and pectoral fin spacing (X3) were used as dimensional traits, while the net body mass (NW), intestinal mass (W), liver
mass (W), stomach mass (W;), gill mass (W,), heart mass (Ws) and swim bladder mass (Ws) were used as weighing
characters. And the multivariate analysis method was used to study the effects of weighing and size traits on body mass
(BW) of gibel carp in the two breeding modes. Results show the following. (1) The CV (coefficient of variation ) values
greater than 10% were from weighing traits, and those less than 10% from body size traits. There was no significant
difference traits (P>0.05) except for NW, X|, Xsand Xy whose M;<M, (P<0.05), and X, and organ mass whose M;>M,
(P<0.05). (2) The correlation coefficients between other traits and BW reached a very significant level (P<0.01) indicated
in the correlation analysis except for that between W and BW being at a significant level (£>0.05). (3) The total
determination coefficient and multiple correlation index of the retained body size character combinations M; (Xs-X;-X3)
and M, (X»-X;-X,-X5) were 0.889 and 0.927; and the weighing character combinations M, (NW-W,-W-W3) and M, (NW-I,,
were 0.992 and 0.971, respectively, as revealed in the path analysis and multiple correlation analysis. (4) The optimal
equations can be used to estimate BW of the M; and the M, optimal equations according to partial regression analysis.

Key words culture mode; Carassius auratus gibelio; body size traits; weighing traits; body mass



