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The Relationship between Partial Morphometric and Body Weight
of Juvenile Steelhead ( Oncorhynchus mykiss )

YANG Gui-Qiang XU Shao-Gang WANG Yue-Zhi YANG Xiao-Fei ZHOU Yun
( Beijing Fisheries Research Institute , Betjing 100068 , China )

Abstract: To study the effect of morphometric attributes on body weight of the Steelhead Oncorhynchus mykiss ,
morphometric measurement was taken from 116 samples. The attributes used in this study include body length,
body height,body depth, head length, eye diameter, eye cross and bodyweight. A correlation coefficient matrix
was constructed, in which the body weight was used as the dependent variable and other attributes as
independent variables for path analysis. The path coefficients, determination coefficients, and correlation index
were calculated,and major morphometric attributes were determined. The results showed that all the correlation
coefficient between each independent variable and dependent variable (body weight) were significantly different
(P <0.01). The trait with the strongest direct effect on body weight was body height (0.363) ,then the body
length (0.291) ,body depth (0.264) and eye diameter (0. 111). The high value of multiple correlation index
R at 0. 972 between morphometric attributes and body weight suggests that the selected attributes are practical.
The multiple regression equation relating the body weight was established as y = —107.53 +3.03 X, +20.01
X, +12.63 X, +45.56 X, ,where y is body weight, X, , X, , X, , X, ,is body length,body height,body depth, eye
diameter respectively.

Key words: Steelhead; Morphometric attribute; Body weight; Path analysis

E2mMB  dbam @ uos BIRHIFA $] 8 K %35 ( No. Z09090501040903 ) ;
F—1EENB ok, B w4 AR AR FE M, E-mail ; yeqheb@ yahoo. com. cn,
YAk E 19 .2010-09-15 45 11 H #1.2010-11-03



139 W5t o 45 - B Sk B4 £ 5 SRR AR 0 56 2R <17 -
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Table 1 The measurement of traits

PR FHE brif2z (SD)  ERFEB(%)
Traits Means Standard deviation C*xV
ATE BW 57.34 27.490 1 47.94
A4 BL 15.27 2.638 3 17.27
i BH 3.92 0.790 8 20.17
1A J5E BD 1.95 0.363 2 18. 64
I HL 3.07 0.452 8 14.76
{42 ED 0. 66 0.067 1 10. 16
IRIEHE EC 1.42 0.241 6 17.07

BW: Body weight; BL: Body length; BH: Body height; BD:
Body depth; HL: Head length; ED: Eye diameter; EC: Eye
cross; | ¢ [A], The abbreviation here would also be used in the
following tables.

2.2 BESUREGEINHEXRHEEE
HARERMEWRIE A k6T AR A A E P
W 2Z (8] B A OC R 2L (person AH G R %) WK 2,
He 2 Al RS HOR 5 K 2Z (8] 9 person AH
KREBIRBN TH R EKF(P<0.01), HX
FEURVCHAA A m RIS IRMEEE kKR
1, 1X R W i 48 AR AT AH G o i B FL Y
SEPREE S, R 3 ATATL 5 P T EORE AR (1)
REIESA R IEE R P =0.145 >0.05, LA
WONFEA SR B IEZAS 5070 B B 3& 3 H Normal
Parameters 47 I M fbs o] A1, BAS (K H BW ik
MIEZS A0, BEMA B BW J& 1E 8748 & 0] DAgEfT
[l 234

F2 MERKERIEXRE

Table 2 The correlation coefficient between the traits

PEAR Traits K BW &4 BL &% BH 1K) BD %K HL 4% ED R [EIHE EC
d#E BW 1.000 0

&K BL 0.956 1** 1.000 0

&= BH 0.954 5* 0.967 5* 1.000 0

&JE BD 0.935 9™ 0.929 2™ 0.925 4™ 1.000 0

%K HL 0.897 9 ** 0.916 3™ 0. 906 8 ** 0.8727* 1.000 0

IR42 ED 0.657 2™ 0.612 8™ 0.586 0™ 0.586 0 0.6325™ 1.000 0
RIAIEE EC 0.919 1™ 0.934 4™ 0.913 2™ 0.903 1 0.885 5 0.703 6 ** 1..000 0

sk FRZEFMW B E (P <0.01), #**Very significant difference (P <0.01).
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Table 3 The normal test distribution of weight

EASHe SEHI{E Mean 57.341
Normal parameters RifEZE Standard deviation 27. 490
%l Absolute 0. 106

wRES

Most extreme differences

EMZ Positive 0. 106
it 2% Negative -0.077

PR BERRAR-HOK R R A S S 1 Z (8
Kolmogorov-Smirnov Z
IR P {H Asymp. Sig. (2-tailed) 0. 145
a. K I 4h B IERSTE i, a:Test distribution is normal.

MR AR RERIIRAE 4 A& HOE AR R 8
YK 0.290 9 .0. 363 2.0. 264 3 F0. 111 2,3
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Table 4 The effects of four morphometric traits on weight of steelhead

[B]4224E FH Indirect effect

gk AR FEL HEREH
Traits Corr(?lz.ition Direct i NS A JE ks MRz
coefficients effect In total BL X, BD X, BH X, ED X
K BL X, 0.956 1 0.290 9 0. 665 2 0.245 6 0.3514 0.068 1
AR BD X, 0.9359 0.264 3 0.671 6 0.270 3 0.336 1 0. 065 2
& BH X, 0.954 5 0.363 2 0.591 2 0.2815 0.244 6 0.065 2
iR12 ED X 0.657 2 0.1112 0.546 0 0.178 3 0.154 9 0.2129

2.5 ANESERNEENRERESHT
R AN PR A T 9 R 22 5OR A P PR
TR By L[] g R0, THE B A MR A
FIPEE BB R S) . Tk bR e 5
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7 B BT PER IR B R VR F R XA i e &R
B, WS ATAL R K KR IR Sk
fil A Ff ) R R PR R BI/IMR YRR 13.19% |
8.46% 6.99% .1.24% . Wiﬂﬁ‘i#ﬂﬂlliiéﬁyi
SEFE B P, AR R AR K X R EE R ) B

20. 45% , VK J& A1 IR 42 %5 K 5 5 W B /N, N
3.44% , 4 A-PERIL [ 1R 1A o A ke R
M 94.53%

2.6 SEEPAAEMEIRERPASH K
P g BEkhiz 2 5 | A -SIBR % (Stepwise ) 1
1788 Z e mA AT, Fi R AR XA H 1Y
YRR SR R AR K R R =
IRAR e DMK (R e IRAR A, A 3k

ENRILEIE TRy = - 107.53 +3.03 X,
+20. 01X, + 12. 63X, +45.56X, 2 ¥ Sh A
H(g), X, X X, X 20 R (em) (AR
(em) MK (em) FIHRAE (em) o
RS WA EEERNEEHRERS (%)
Table 5 The determinant coefficients of four

morphometric traits on the weight of steelhead

PR Traits 74K BL X, #J5 BD X, #% BH X, R4 ED X;

MR BLX, 84631 14.2898 20.4479 3.9645
K BD X, 6.9861 17.7695  3.444 6
1K BH X, 13.1947  4.7339
iR7% ED X 1.236 4

% 6 A, 4 A~ 3 A8 & AR 1Y &2 A O
FECN0.972 BIEA CHRECH 0. 943, 1R ZEM
F P =0.000 <0.01, 53] 7 &5 E/KF, 5
IAE BW 5 A EARK X, KR X, K&
X, MR%E Xy Z I AH G AR BE Oy 97. 2% , BliX 4
RIS AR B R EOE AR, &£t
VA 56 28 14 . 2 PG 50 A0 45 A o s [ U9 2R 850
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SRS (7)), 11U EORT A 8 A Y D
1) A IR B 2 K- (P <0.01) , 72
SIBTAE R (3R 8) AR, [ A ¢ AR I8 B K
(P <0.001) , 28 [T AT E A 52 B (e
ZESEALZFE (P >0.05) , BEW1Z 05 77 f2 0] LA
T FH T Sk )RR E AR
Fo6 WIHEESMKSEEHEEXSN
Table 6 The multiple-correlation coefficients between

morphometric traits and body weight of steelhead

3 i ®

3.1 BROMEFRMEZTENHE EiEs
HrRbIF T A AL o PR AR A D7 SO E 4 22
JLGETT Tk BA REIX 3 F A R X R A
(4 LA T RTRIAE - L, IR RE LB 2 A
728 0 R AR AR DR/ IS B o ) E 244 L
AR 2R BT RE S B PR 8] ) A TR LS
KFR S ARG T B SR S A A5 PR S 1A

n [N EES N N " . .
s A N . . . A A Ik B B T
AR g emn RE ey EPIIEOCRECISEIROCR K (P <
um.)ili “ R multiple R square Adjusted SD 0.01 ) s {Eﬁfféé}*ﬁ%%%\% Eyq S X\T’Mﬁiﬁ*ﬁ%ﬁ ﬂrﬁj
variable
R square e P V.
- LA I AT PR JSERIBR PR S 3K
S H
| variables 0956 0.914 0.913 8. 091 (P<0.01), I UL, {33 3 4% MR 1 55 780 4 0
2 A HAR AT, ANBE N E 2% AR 50T PR AR 5 152 I KD
PHEHE 4 965 0.931 0.929 7.303 R s P
2 variables A B AR A TR AR 50T, LIRS E R KN,
SEEER o dow oo eosr  THRHUBZIEESLGSAER EERE, BER
3 vl B AR BN TR B BB 1 K/, i
AN B AR N S — —
44' E‘;;ﬂ* 0.972 0.945 0.943 6544 I Fr e R 0 AR B SRR BT AN TR i AN TR
variables
BN B T e AT (S5
7 RHARZMEEEHWEREERIER
Table 7 Test results of partial regression and constant
DYEE
fficients aGRIIEEES .
15 A h Coefficients PREREARE L ais m
. ) Standardized
Regression step Variables s B T stat P-value
REB Std. error
M [ )51 4 #4 Constant -94. 805 4.432 -21.392 0. 000
Step 1 A& BL X, 9.962 0.286 0. 956 34. 835 0. 000
[7] 079 % %X Constant -94. 665 4.000 -23.666 0. 000
i’gl;i M BL X, 6.593 0. 698 0.633 9.439 0. 000
A BD X, 26.339 5.074 0. 348 5. 191 0. 000
5] 079 % %X Constant -88.611 4.177 -21.214 0. 000
= KK BLX, 3.767 1.040 0.361 3.623 0. 000
Step 3 PRE BD X, 21.307 5.038 0.282 4.229 0. 000
4% BH X, 11. 966 3.382 0. 344 3.538 0. 001
51 J4 % %4 Constant -107. 527 6.198 ~17.350 0. 000
5552 £ BL X, 3.031 0.996 0.291 3.045 0.003
Step 4 K& BD X, 20. 006 4.751 0. 264 4.211 0. 000
1A% BH X, 12. 628 3.186 0.363 3. 964 0. 000
MR ED X 45.563 11.545 0.111 3.947 0. 000
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Table 8 Analysis of variance of multiple regression equation

SR ethe e 2% H ¥575 F
Number of variable SS df MS
[71 )5 Regression 79 442. 520 1 79 442. 520 1 213.455*
14 AR |
I Q.XEE 5% 2% Residual 7 463. 359 114 65. 468
1 variables
&3t Total 86 905. 879 115
[71)5 Regression 80 879. 691 2 40 439. 845 758.307 **
2 A g AR
! EIXE 5% 2% Residual 6 026. 188 113 53.329
2 variables
&3t Total 86 905. 879 115
[71 )5 Regression 81 485.458 3 27 161. 819 561.234 ™
3 A AR
! EIXE 5% 7 Residual 5 420. 421 112 48. 397
3 variables
Bt Total 86 905. 879 115
[E] )5 Regression 82 152.459 4 20 538. 115 479.598 *
4 A AR
! EIXE 5% 7% Residual 4 753.420 111 42.824
4 variables
Bt Total 86 905. 879 115

wr FRZEFWBE (P <0.01), #*Very significant difference (P <0.01).
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