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3 (Salvelinus leucomaenis)
n
’ DG =D x (' =)
ty = @
-3 JZ(x" ~9)x Y (0 - 7)
, i=1 i=1
, Py ( r;)
1 dxjy ( d;) 2
. d, o ( dy)
pj=byx ij &)
y
, 2011 2012 11 d, =pj2 (4)
L2 3 ’ 701 ’ djy =2ryxp;xpy (5)
1.2 » by . Oy :
0.6ml/L , % e 2 ’
Img , ( Pj Pk 2 > y
) X1 X2 X3 X4
, Motic Xs X6 X7 Xg
Image Plus 2.0 , 0.00Icm )
1.3 )
Excel SPSS13.0 ( , 2010)
; (x) ’
(s) (Cy), . g
Tyy
(XY .ok 2.1
X7 ,i=1, 1 260 2
2,3, . 213 3 318 3186 ,
s 3
CV:§><100% (D) 13
F1 AN RORBEKITE
Tab.1 The apparent statistics of various traits
xi(em)  xp(em) x3(cm) x4(cm) xs(cm) xg(cm) x7(cm) xg(cm) »(8)
x 10.17 9.07 2.01 1.97 0.84 0.51 1.48 0.87 10.99
1 s 1.41 1.33 0.34 0.25 0.16 0.08 0.26 0.14 5.47
Co(%) 13.87 14.67 16.92 12.69 19.05 15.69 17.57 16.09 49.77
x 24.88 22.94 5.06 4.52 1.86 0.85 4.08 221 165.64
2 s 2.74 2.84 0.74 0.46 0.26 0.11 0.62 0.30 55.97
Co(%) 11.01 12.38 14.62 10.18 13.98 12.94 15.20 13.57 33.79
x 35.20 32.21 7.13 7.06 3.36 1.01 5.31 3.14 424.51
3 s 3.27 3.13 0.85 1.01 0.79 0.12 0.56 0.32 120.15
Cy(%) 9.29 9.72 11.92 14.31 23.51 11.89 10.55 10.19 28.30
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> >
, 1 49.77g, 2 ,
R 12.69%, 2 1 Xy X3 Xs Xx7,4
S 10.18%, 3 Xy>X3>X7>X5, 1
S 9.29% X3>X>X7>Xs,
2.2 X7>X5>X2>X3,
3 0.071,
5 0.719; 2 Xy X3,
2, X6 X3 X X3 , 2
R (P<0.05); 2 X2>X3,
X7 X3 R X3>x7; 3
(P<0.05); 3 X1 X3 X3 Xxs, 4
(P<0.01) X|>X>X3>X5, 4
2.3 X3>X1>X2>X5, Xo>X1>X5>X3,
s >
3 R 0.612
x2 BERASBEZMREREBIRY
Tab.2 The phenotype correlation coefficient among the traits of Salvelinus leucomaenis
y(g) xi(cm) X2(cm) x3(cm) X4(cm) xs(cm) Xe(cm) x7(cm) xg(cm)
X1 0.946**
X2 0.946** 0.997**
X3 0.940%** 0.951** 0.955%*
| X4 0.869** 0.903** 0.902** 0.868**
Xs 0.790%** 0.806%* 0.805%* 0.774%* 0.830%*
X6 0.310%* 0.360%* 0.362%* 0.337%* 0.138%* 0.194%*
X7 0.909** 0.944%** 0.946** 0.897** 0.879%* 0.770%* 0.208%*
X3 0.861** 0.891** 0.888** 0.878** 0.933** 0.783%* 0.024 0.901** 1.000
X1 0.949**
X2 0.966** 0.996**
X3 0.963** 0.847** 0.879%*
X4 0.898%** 0.790%* 0.837** 0.899%*
: Xs 0.924%** 0.833%* 0.862%* 0.915%* 0.898%**
X6 0.945%* 0.982** 0.978** 0.878** 0.747%* 0.828%*
X7 0.868** 0.968** 0.952** 0.755%* 0.669* 0.789* 0.961**
X3 0.823* 0.737* 0.785%* 0.834** 0.934** 0.713* 0.702* 0.584 1.000
X1 0.931%**
X2 0.929%* 0.980%**
X3 0.921%** 0.842%* 0.836%*
X4 0.745%* 0.801** 0.783** 0.722%*
’ Xs 0.557** 0.575%* 0.545%* 0.615%* 0.867**
X6 0.489** 0.535%* 0.533** 0.477** 0.586** 0.550%**
X7 0.822%* 0.872%* 0.858%* 0.769%* 0.708%* 0.537%* 0.468
X3 0.882%* 0.903** 0.896** 0.818%* 0.727%* 0.533%%* 0.476%* 0.780%* 1.000

*: (P<0.05); **: (P<0.01); 3
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x3 SR EEZEMEBESHT
Tab.3  The effects of morphometric traits on body weight in path analysis
X X2 X3 X5 X7
X2 0.946%* 0.328%* 0.522 — — 0.410 0.057 0.055
X3 0.940%* 0.429%* 0.512 — 0.313 — 0.055 0.144
: Xs 0.790%* 0.071%* 0.719 — 0.264 0.332 — 0.123
X7 0.909%* 0.160%* 0.750 — 0.310 0.385 0.055 —
X3 0.966** 0.526** 0.440 — — 0.440 — —
2 X3 0.961%** 0.501%** 0.462 — 0.462 — — —
X1 0.931%* 0.288%** 0.642 — 0.265 0.409 —-0.032 —
X2 0.929%* 0.270%* 0.658 0.282 — 0.406 -0.030 —
’ X3 0.921%* 0.486%* 0.398 0.242 0.190 — -0.034 —
Xs 0.557** —0.055%* 0.612 0.166 0.147 0.299 — —
2.4 2.5
4 3 3
>
3 5
(Zd) 0.915 3 ( )
R (R square) , 3 ,
1 4 , 4
R 0.957, 0.915,
4 0.914,
X3>Xo>X7>Xs5, 2 2 (P<0.01), Xo X3 X5 X7
Xp>X3, Xy X3 2 ;2 2 ,
0.25, 2 2
0.46 ;3 s 0.995,
4 0.990, 0.985,
X3>X|>X>X5 (P<0.01), Xy X3 2
F4 HHIASBESERNERENRERY
Tab.4 The determinant coefficients of Salvelinus leucomaenis traits on the weight
X X2 X3 Xs X7 xd
X2 — 0.107584* — — —
| X3 — 0.26876 0.184041%* — — 0.915
Xs — 0.037494 0.047151 0.005041* —
X7 — 0.099292 0.129867 0.017494 0.02560*
X2 — 0.276676* — — —
? X3 — 0.463279 0.251001* — — 0990
X1 0.082944%* — — — —
3 X2 0.15241 0.072900%* — — — 0.936
X3 0.235706 0.2194 0.236196* — —
Xs —0.01822 -0.01619 —0.03288 0.003025%* —
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Tab.5 The multiple-correlation coefficients between morphometric traits and body weight of Salvelinus leucomaenis
F
1 0.946 0.894 0.894 1.78239 2185.422 0.000
: 2 0.954 0.910 0.910 1.64538 1305.141 0.000
3 0.956 0.913 0.912 1.62163 898.637 0.000
4 0.957 0.915 0914 1.60824 686.565 0.000
5 1 0.966 0.933 0.919 6.31479 69.497 0.000
2 0.995 0.990 0.985 2.72175 198.508 0.000
1 0.931 0.866 0.866 43.97148 2050.858 0.000
3 2 0.965 0.931 0.930 31.69755 2119.866 0.000
3 0.967 0.934 0.934 30.91704 1491.203 0.000
4 0.968 0.936 0.935 30.53146 1149.074 0.000
;3 4 1
0.968, 0.936, X, X3 X7
0.935, (P=0.000<0.01), xs (P=
(P<0.01), 4 X 0.022<0.05); 2 X ox
X2 X3 X (P=0.000<0.01); 3
2.6 X1 X2 X3 X5
(P=0.000<0.01)
1
, ( ) , y=-22.170+1.351x,+6.907x5+2.400x5+3.366x7; 2
y=-253.983+10.164x,+36.875x3; 3 y=—743.788+
6 3 ) 10.582x,+10.353x,+68.886x3—8.464x;
Fz6 ZHAREEPRFMEEFERHNEZ MR R
Tab.6  Test results of partial regression coefficient and regression coefficient
T
-22.170 0.758 —29.245 0.000
X2 1.351 0.353 0.328 3.826 0.000
! X3 6.907 0.988 0.429 6.992 0.000
X7 3.366 1.185 0.160 2.841 0.005
Xs 2.400 1.044 0.071 2.298 0.022
-253.983 22.229 -11.426 0.000
2 X2 10.164 2.021 0.526 5.029 0.007
X3 36.875 7.703 0.501 4.787 0.009
—743.788 19.167 -38.805 0.000
X1 10.582 2.754 0.288 3.843 0.000
3 X3 68.886 3.965 0.486 17.373 0.000
X2 10.353 2.802 0.270 3.695 0.000
Xs -8.464 2.824 —-0.055 -2.997 0.003
3
( ,2011; 2010; ,2010)
3.1 3 9

1 (49.77%)

2
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(33.79%) 3 (28.30), martensii) (2011) (Liza haema-
s tocheila)
( , 2007; Seker et al, s
2004) ) >
, Sewall Wright 1921 ,
( ,
2010) , , 2011. (Macrobrachium
nipponensis) , 42
’ (4): 612618
’ s , 2001.
’ , 8(4): 95—96
s , , , 2013. fili (Takifugu
, rubripes) , 44(1):
3 135—140
’ 9 R , 2008.
, 54(3): 540545
(P<0.01), , ( ). 1960.
; a 4442
32 , , 1987. ().
23 , 64—66
3 s R , 2009.
(P<0.01), 3 , 33(6): 964—970
0.91, s s ,2008. 1>
, 15(5):
779—786
3.2 , , 2008.
(Marsupenaeus japonicus)
, , ,39(3): 263—268
, 1 ) s s , 2010. (Neverita didyma)
, 2 —3 1 )
41(4): 513—518
’ ’ s s ,2010. 3
. ,31(2): 45—50
,2011) ; ; , , 2010. SPSS
, ,45(2): 4—6
, 2 , , 2011.
’ 3 . ,1(1): 41—48
, 3 s s , 2009.
, 33(4): 597—603
’ > 5 , 2006.
3 ’ ,30(11): 1—4
, (2008) (Fenneropenaeus , ) . 2009.
chinensis) (2009) (Portunus , 24(6):
trituberculatus) (2006) (Pinctada 520—524
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, , , 2011. ) 166—169
, 38(6): 902—906 » 1983.
) , , 2010. . ( ) . R
, 45(4):111—120 (2): 1625
, ’ .2010. 3 , , 1989.
. L 17(3):508—513 - 17(3): 45—49
i ; ) ) , 2011.
N S ,2011. (Liza haematocheila)
| 42(4): . ,24(2): 26—30
530537 Myers J M, Hershberger W K, Saxton A M, et al, 2001. Estimates
, ’ . 2007, (Eriocheir of genétlc and phenotypic parameters for length and Yvelght
) ) of marine net-pen reared Coho salmon(Oncorhynchus kisutch).
sinensis) : Aquaculture Research, 32(4) : 277—285
, 38(1): 50—54 Kora H, Tsuchimoto M, Miyata K et al/, 2000. Estimation of body
, , , 2011, (Pteria penguin) fat content from standard body length and body weight on
42(6): cultured red sea bream. Fisheries Science, 66(2): 365—371
’ ’ Seker H, Serin Y, 2004. Explanation of the relationships between
798—803 . ) ) seed yield and some morphological traits in smooth
, , , 2009. (Cyclina sinensis) bromegrass(Bromus inermis Leyss.) by path analysis.
, 40(2): European Journal of Agronomy, 21(1): 1—6

EFFECTS OF MORPHOMETRIC ATTRIBUTES ON BODY WEIGHT
OF SALVELINUS LEUCOMAENI

ZHANG Yong-Quan', BAI Qing-Li', GU Wei', FENG Cheng-Cheng’
(1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China,
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract Correlation analysis, path analysis, and multiple-variable regression were used to study the effect of
morphometric traits of S. leucomaenis of different ages on body weight. The results show that four attributes that relating
body weight were maintained in the 1-year group, i.e., in a descending order, the body height>body length>caudal
peduncle length>snout length. The coefficient of the four-attribute-combination to the body weight was high at 0.915,
suggesting that the selected attributes were practical. In the 2-year group, body length and body height were kept, of which
body length was more decisive. The coefficient of the two-attribute-combination to the body weight was 0.990. In the
3-year group, four attributes were preserved in decisive power and in a descendent order of body height>total body
length>body length>snout length, and the correlation of four-attribute-combination to the body weight was 0.936. In
addition, using body weight as independent variables (y), and the morphometric attributes (x) as dependent variables,
multiple-variable regression equations were built up, with which difference among these three age groups were studied.
The method provides a theoretical basis for S. leucomaenis breeding and may be applied in the culture.

Key words Salvelinus leucomaenis; morphometric trait; body weight; path analysis
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