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Tab.1 Prototype parameters of 4 traits for grass carp at different growth stages
2 Jig 4 i 6 ik 12 A
PR 2-month-old stage 4-month-old stage 6-month-old stage 12-month-old stage
traits FEE bRMEXE BRARE PR AR BRAR PHE R ERRE PR X BRAY
mean SD CvV mean SD CvV mean SD CV mean SD CvV
Hete/em 5.97 0.40 0.07 8.83 0.78 0.09 11.18 0.91 0.08 11.84  0.90 0.08
body length
KT/ em
body height 1.51 0.11 0.07 2.06 0.32 0.16 2.63 0.22 0.08 2.63 0.25 0.10
1K 5%/ em
body width 0.92 0.09 0.10 1.35 0.15 0.11 1.62 0.15 0.09 1.70 0.19 0.11
ﬁiE/‘g 4.25 0.68 0.16 13.81 3.63 0.26 27.64 6.06 0.22 29.83 5.73 0.19
body weight
250% 1 224,908 :ﬁ%gogy Yeigftlﬁ REOERIE 2, £ H BB EEMRZEAHE
@ z 0 eng e
_E 2008 g%bodi height RAERIRB TR BEKF-(P<0.01) , H &
body width N e
% 1508 e ARG PRI 261 6 RBCAE 2 J IR (7 >
N ” " .
22 ol Bmer R ORI R B 1 B HEAR T /N, 5351
: I T 005 9 o J0.631,0. 626.0. 531575 4 A IREHEK 5K
g AR - 4H6A 6A-12A AIAHE R B KR 0. 970, 1K 58 5 (K T B AH K R
months to 4 months to 6 months to
#ponths 6 nonths, 12 months B2 Jy 0. 888, S 5 (KT KM R AR K
NEDELE: .
different age groups 0.520; 6 HEHAR 5EEMMHERREHRE KN
1 REBREER KR 0. 855, (&K SIRE I AHK R ER /A 0.784; 12
Fig.1 The average growth rate of F PR 15 1T 2 A1 AR T SO R >
. . h o
traits at different month age 'ﬁ:l';'_‘l >12|iﬁ,§}75'|]j9 0. 928, 0. 827,0. 820, Eﬁ
L =1 Hy }j‘t‘, e E S} !

LR W NEIVEE 65/ Z3E NSTLN: §ibEEPS

EK

R2 TRAARESZMHEREHNEX R

Tab.2 The correlation coefficients among the traits for grass carp at different growth stages

2 Hi 4 Hik 6 Jik 12 i
. 2-month-old 4-month-old 6-month-old 12-month-old
N K kB AR RK R B KK R WS KK B B
body body body body body body body body body body body body
length  height  width length  height  width length  height  width length  height  width
i 1 1 1 1
body length
‘4&% * % * % * % * %
body height 0.462 1 0.496 1 0.721 1 0. 800 1
Wﬁ * % * % * * * % * % * % * * * %
. 0.418** 0.399 1 0.870* * 0.495 1 0.670* * 0. 802 1 0.823**0.813 1
body width
ﬁii 0.613**0.626"*0.531** 0.970** 0.520**0.888** 0.784**0.855**0.797** 0.928**0.827**0.820"*
bodyweight

" RRESWEE, P<0.01, TR,

Note: * * means extremely significant difference, P <0.01. The same as the following.

2.3 ZMXREEMRE
FRBEITREEAERLES, FHRESERS
FRENLAMERR BEERKEY 2R EE, W

ARESEK R R TEZ [E 77 7ER B2 Ltk
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Tab.3 F-test on regression equations

2 Ak 4 Ak 6 ik 12 A

Geitik

statistics  2-month-old 4-month-old 6-month-old 12-month-old
S*%R 0.567 0.950 0.807 0.881
SS, 0.433 0.050 0.193 0.119
dfy 3 3 3 3
df, 477 615 486 447
F 208.20* * 3895**  667.38** 1103.10**
Py 0.658 0.224 0.439 0.345

2.4 FRARESHERIEENERS

WK 4 s A ik A AR A E X
FREMNEERERAGERRE) WHREE (P <
0.01),2 A f& i & PR AR B B H A i K E
/NI A > R > R SE, - PR A )
1A F o R E/ NI AR TE > M > 1A 5

4 H Rt AR A 9 B AR AR RN 0. 805, 44
R X PR 9 EL A Fl A/ 0. 038, (R S X R E
AR AR KN 0. 719 T 6 H e il g 3o {4
EERER R KRN 0. 449 (AR IRZ. 12 Ak
AR A B B AR A KB/ B D A
K> 0w > K58, KB BRIy 0. 702 764
H i rp AR S ACE B B AR T /0, T 42 R e
Ko RUITE 2 A i kXt A 22 w0 5 K B HER
AT 54 F % i XA B B RS M o R B R Oy
KA XHRE R B RRN ;6 AR LUGER
X AT PR RO WA OR TE 28 0/, T A4 3 1A R 4
HEREWTEBRHIAE R ;12 A BRI AR K2
MaAE R R R o 1R [A] B A K B B i R 2 ) B
SHREANFR, EREU AR AR EERNE
FeAE FBOR, 1A 9T 2 LA E] e PR i (A

®4 FRARESERNEERNBERS R

Tab.4 Path analyses of the effects of phenotype traits on body weight for grass carp at different growth stages

e MR HEAEH [E44E ] indirect effects
:Eai trﬁa;{: correla?ions direct 17,9 = 07N J=¥ il
coefficients effects body length body height body width b
A body length 0.613** 0.341** 0.171 86 0. 100 56 0.272 42
JIAB ki bedybheign 06260 037200 0.15754 0.00576  0.25330
K& body width 0.531** 0.240** 0.142 53 0.148 43 0.290 96
{£4: body length 0.970** 0.805** 0.188 48 0.146 16 0.334 64
4_110)1}%\01(1 A body height 0.520** 0.038** 0.399 28 0.083 16 0.482 44
1A & body width 0.888 " * 0.168 * * 0.700 35 0.018 81 0.719 16
{£4: body length 0.784** 0.305** 0.32373 0.156 11 0.479 84
6-:10)115%\01(1 A body height 0.855** 0.449** 0.219 60 0.186 87 0.406 47
1A & body width 0.797** 0.233** 0.204 35 0.360 01 0.564 36
{£4: body length 0.928** 0.702** 0.161 60 0.063 37 0.224 97
12}:}()?:;7%\01(1 A7 body height 0.827** 0.202** 0.561 60 0.062 60 0.624 20
A 5% body width 0.820"* 0.077** 0.577 75 0.164 23 0.741 98

2.5 BESHRIMEENRERE

HR S AL AL T4 A B A 2 B B 2
AR SR R EE A P R B, 6 X M LB
PRI AR E B IE R E R B 2 A B
ARXH AT Fr) B PR 2R BRI T PR X A Ay 3
7l B s A BHRAR /DS , A 0 o (A B ) B R R R B
AL 0. 13854 H R AKX (A E [ B
E RPN 0. 648 , XA P sE AR B K, 4
T X ACER B B R RE R B /ML 000156 A
B R (AR A B PR SE AR BB /N 0..093 44 1Y
Fh PR E BB RN 0. 201512 H i fARK A B
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Thpk e RBOCE KD 0. 493, T 1A 55 19 B8 70 53 e 1L
7 0.041; 764 H ¢ R K AR R 3L Rl B2 &
BER He e oK, 43 Bk 0. 117,0. 030, 0. 197 A
0.22731E 12 H % i AR A4 T8 X A 9 3 [ ke
RE RN 0. 88957 4 A % UG & PR XA
HARENE R A T2, 72 6 Al 12 A ik
AR R AR 9 B R S AR TR B /N E 12
H I, AR 8 X A 3L R Bk € R B ok
H0.889, REBRBENMIERGEREMTE R
B H—2L
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Tab.5 The determinant coefficients of the morphometric traits on the body weight for
grass crap at different growth stages
2 Ak 4 At 6 Hit 12 i
YeE BB 2-month-old 4-month-old 6-month-old 12-month-old
determinant K k| RS {ZS O (N I N (SIS N = (N A K kE RS
coefficients body body body body body body body body body body body body
length  height  width length  height  width length  height  width length  height  width

i 0.116  0.117  0.068 0.648 0.030 0.235 0.093 0.197 0.095 0.493  0.227 0.889
body length

i 0.138 0.071 0.001  0.006 0.201  0.168 0.041 0.025
body height

AR E
body width 0.058 0.028 0.054 0.006

2.6 ZMEITEFEFTERNREL

WREZTCE A7 R 2, RA TSRS
2 [E] A SR 5K R OB B 2 B B A AT LA
FEZMEVED: w/ N TEVEES € iyt vg IS
6,

FHGE A 3 AR SRR EH R
EVER I N B3 (P <0.01) , &R AT LA
BEIARRT . &7 REKHSARESER
e BABZLFIAZ B EIRRE, BIH#
FIAER R B R FIPRE R R WZEB W K,

S B2 X AR E MR RS . H 2
H T 25 R (AT i 18 B 5 R BUR D,
R* =0.567,4 A& LSRRI R E 1A% e
RBUEK, R =0.950,6 H k.12 A &BEKE
RN A 9 6 1E B 5E A %401 0 0. 807.,0.881,

FHCHE R R® I (|15 5 R k4 B0 4 W 4
FERE,4 A% 12 HIR¥IRT 0.85, MHRIMHCKR
TEAFT 0.85 BRI C B m F AL & ) =

19
AR,

F6 WHEARHEZERE
Tab.6 Coefficient test of partial regression
R (ERIN EAEVEES {8 BN
stage traits regression coefficient t value significant
H B constant -4.357 -12.508 0.000**
2 Ag {4 body length 0.585 9.637 0.000**
2-month-old A7 body height 2.285 10.617 0.000**
A& body width 1.796 7.023 0.000**
H B constant -25.854 -68.936 0.000**
4 A A4 body length 3.754 43.712 0.000**
4-month-old {A75 body height 0.435 3.636 0.000* *
A& body width 4.181 9.132 0.000**
H B constant -42.832 -27.095 0.000**
6 it fk K body length 2.025 10. 360 0.000* *
6-month-old A7 body height 12.196 12.298 0.000**
{A % body width 9.716 6.838 0.000 " *
H B constant -39.347 -30.997 0.000* *
12 A {1 body length 4.491 2.527 0.000* *
12-month-old {K75 body height 4.550 6.654 0.000* *
1A 5% body width 2.381 2.402 0.000 " *

http: //www. shhydxxb. com
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Tab.7 Model summary among the traits for grass carp at different growth stages

2 Al

2-month-old stage

4 Al

model 4-month-old stage

12 A%

12-month-old stage

6 Hit

6-month-old stage

R R*  Adjusted R R R*  Adjusted R R R*  Adjusted R R R*  Adjusted R
1 0.626*0.391 0.390 0.970* 0.942 0.942 0.855* 0.731 0.731 0.928* 0. 861 0. 860
2 0.725*0.525 0.523 0.974% 0.949 0.949 0. 889" 0.790 0.789 0.938" 0.880 0. 880
3 0.755°0.569 0.567 0.975¢ 0.951 0.950 0.899¢ 0. 808 0. 807 0.939°¢ 0. 882 0. 881

TE:a. HASHE: CHE kR b HARE: CHBO M08, 84K o BASE: (B0 RE, R 158
Note:a. Predictors; (constant), body height; b. Predictors; (constant), body height, body length; c. Predictors: (constant), body height,

body length, body width.

SIS AR AT (y) MR R, K (x,) .
R (x,) FATE (%) WEZBEL AL ARKE
JCEIE R 5AR

2 A¥S:y = —4. 357 +0. 585x, +2. 285x, +
1. 796, , e sE RN 0. 567

4 Ay = —25.854 +3. 754x, +0. 435x, +
4. 181, , Ve E Z %N 0. 950,

6 Ay = —42.832 +2.025%, +12. 196x, +
9. 716, , JEEE HesE REH 0. 807

12 Ay = —39.347 +4. 491, +4. 550x, +

2.381x,, EEEHE R BN 0. 881 ;
3 g

PR ERESERIHEER 0
IR R R S R AR Z —, SR T
MR SE AR H TR R
MERUS BURACR , 25 REE 1 H A AR R MR = )
ARPSDR I LA 18] 42 328 4% , 0 B 1A B B 4 9 3% F 2K
Ro EREFHFRERMANEFTPEK KK,
BT LAE R bR T E ) R
EUIPRARENOENRE FERZEK KK
FEBEREMRIGE KT A% B R I
BT g 2 SR AR R AR R AE R R E 1
WK EAYE IR EUEE E i B
RS EEZERK T, AR EFaek AKS
RKEZMAENER AZE, HPEKRKNEM
Bk () F S P R B S R R E AR
Yo, 15 e KA KR EE R &K, =
Tl AR AR AR ESES S XM
HEILER ) 3 2 2 P B IR R AMAE R B
FBUAAR I A RE MR S B AR IS AR AR B, (] B
JINHEEE R A3 AT K 1 R A T AR A B
MR YA [l # 2 m (R E RTE AS PRR
TR, ERTFETE SRR AR 59 32 e BRI

3.1
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JSL AT XA 1] B R B BUAS [ BRI B A IR EA T 58 5 o

3.2 EE-RUAAAREZERSERTEE
HIRZE

P AR — Y BT A R [A] B 0 A B 0 K R AF
W BARE, g 2 JiR3] 4 7k T2
KRNy 224.9% ,4 HiEF] 6 HIRMAE K FEHEK
) 100. 1% ,6 H B3] 12 7R E K FHgK
FRT.9% K GEEFEMPKEKES, 2
AR 4 Fi P38 KR 5K, I KRN
25 ~30 °C, B fA B2 i 3 AE % P g R 5 6
HRE] 12 7R3 K S i i BE 5 IR BE i 2B 1k
AR FAKEMS KB T 15 Cr, %
1EBE,6 A3 12 AR AEKH I ELATAZE
KRR T 15 C, Ml HAaBafEatKeg,
R G B R AR R O e T P R A L
IMERRHEESERGEREZHB A B
EWHKME(P <0.01) o HHE TG H A C R
AR R SR E AR, EARER
AR IS TE SRR X 1A i 5 72 B, T @ AR 4
BT AT 4 LA I R X 45 SR B 000 , AR 4 A 4 A
FERA AR TE BRI AR E M AR AN [F], 2
FRF 6 F R AR AR M ERIEAEX,
KKz ;4 AgA 12 AR EARKAENE
FAE B, MR R XA i B AR /D, -
EREMTSERTESER -, EAAFEEK
AR SRS R E RS R AEEZR, X5F
B Mo & A 50% 3 H i 6 H i
KZZ6F ( Scophthalmus maximus ) FFIVEIR 5K &
Z B )RR HTE5 IR AR L, R0 3 H i K32 6¥4)
AAENFEESERESK AR NEE, ¥
e 6 H i KEFFF N ELK KR, Ha
— AR [ A5 < B 39 5 e (R T8 S R TR
A RES A [R] o 59 2 (R B R 38 R B KR AR A
WHEEMX,
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A S A B EE SRR, 2 AR
TR YLE RECH 0.567,6 H IR REE UL E RECH
0.807,4 A HER I E RSN 0.950,12 A1
MR e REON 0.881, X4 R* KT 0.85 Bf &
HE R B ZmAERN EBERSMER,4 Aig.12
AR E R RE N FEER O RK . 2 Ak
6 A xR E 5 B K R iR BT
R /NF0.85, R A HAMFMEAEMNHRRERE %
S8, N — 2P SE IR E 2 AR 6 A i m {A R
M FEZ R
3.3 N—iREIESEENESER

TR SRR AR E G EE P, bR T @
I EEAEAG RAE SN, 8 7] LUE i (8] 34
FAERATEAR L, R FAS [FER E] A & 7]
WEH TR ED . B TARBER A BE
BAMRKME, F BER R HIEHEHEZLER,
H EAAENEREET 2 TREIRERK
HIIB AR U , A AU R T X R Y B B,
RHREF S 5REAE D EMHXHESER
VE Rl e B . AT 5% % 5 — IS AT S [ A ik
) EEESER SEE NP AT 0T, B
EHTEAN PR, RHEEEARARTE
BHFRF M P E RN —MEETET ™, %y
BRTE R AT MBI IR, RS AT LAREK
AP ERENA, RSB MR R R IR S
FIHER S BT EB 0 B R A 2, &

FEARE PR ROMERA M, M B R . R AS B
FEHEAT T AR A IR 22 18] B AR KA 1 AT, 18

T B A — R AT [ AR A G BRI R AR 5
HEAKEE BE MRS, F R E
oI R T A TR A 8 o A B A R E AR I 2
ZER . BIHE T A R AR B B AR KRR 1 9 AR
KM, X T B A — T AR [ A
B EARERAAEEME FEA . ELR
P A SRR T R SR T R A R A —
BYRTHEAT 20 R+ o AL LAY, A 439 O 8 T LA
PR A KPR B A B R 4k S R 0, ¥ IRk A K 22
HAMA REARRELLE B A9 iR 22 ABFSTH E 4R
4 FARAN 12 7 R 5 A AT A R ) 2 A
RO, 7 58 2 LA A R AR, R L
] AR R I PR 2T 5 4 1) o S
KB HERRCR .
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The effects of the morphometric traits at different month ages on body
weight of Ctenopharyngodon idellus

SUN Junlong' , SHEN Yubang', FU Jianjun', YU Hongyan', ZHANG Meng', LI Jiale"’
(1. Key Laboratory of Freshwater Fisheries Genetic Resources,Ministry of Agriculture, Shanghai Ocean University , Shanghai
201306, China; 2. E-Institute of Shanghai Universities ,Shanghai Ocean University ,Shanghai 201306 ,China)

Abstract: In order to analyze the relationship between morphological traits and body weight of grass carp at
different month ages, we measured morphometric traits at 2-month-old stage ,4-month-old stage ,6-month-old
stage, and 12-month-old stage, respectively, in this study. The correlation analysis, path analysis and
multiple regression were used to calculate correlation coefficient, path coefficient and the coefficient of
determination between morphological traits and body weight. Correlation analysis showed that morphological
traits and body weight of each month-old grass carp were significantly correlated (P <0.01). Path analysis
showed that at 2-month-old stage and 6-month-old stage, the trait with strongest direct effect on body weight
was the body height,but at 4-month-old stage ,12-month-old stage, the trait with strongest direct effect on body
weight was the body length, and at every stage the trait with strongest indirect effect on body weight was body
width. The result of determinant coefficient analysis was consistent with that of path analysis. Partial
regression coefficient significance test three morphological traits are highly significant, and at each stage the
multiple regression equation relating the body weight can be established. Studies have shown that at 4-month-
old stage and 12-month-old stage adjusted coefficient of determination is greater than 0. 85, the major
morphometric traits affecting body weight of grass carp at different growth stages have been identified. This
study provided the basic data for grass carp at different growth stages of breeding.

Key words: grass carp; selective breeding; morphometric traits; correlation analysis; path analysis
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