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FERT, ARA, BEE, THT, By
(1. SRR BRI ITA T= B0 A A T A K PSR I 5 % R M 510380

2. 4Rl R KB, AL BIX 430070)

B E: AR EAETL SR R R, 0 E 287 B
BE AR MK SR RTE AR AR IEBE  ATRTRESL 7 MBS
ARFVART R, R FAAH ST B ST R 2 T B E 43007 J v B £
T AESMER SR BEATHE T BIBR RS A B
EH K B R SRR EBEIREERN K S T AR
AR R(Y) ARTE(X,)  BRIEIRE (X, ) , ALRTEE (X;) , K (X,) K
B O[E 7R Y = - 3048. 127 +220. 925X, +262. 367X, +
33.776X, + 10. 648X, , Fritfy SHER SRR EMHXIEH R =
0. 900, 15t B Bir e IR R 5 i B 1 B B 9 E R SR, o 4k
FEXT A BB BRI (P =0. 430) Bk, RE WA # R EE
HE, ERFLRS, T 4 M EBRESERIE—MEEEZIE,

YER B H I RIEIR
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( Cypriniformes ) | # % £ W # ( Leuciscinae ) | B
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B 2 H B A AR I TR T A, Bk 2 3815 T R
i, RLHC S B 05 0 7 ) R R DR AIE 7 M T
SERNBENAZ —. EAXEFFTMIE
FLRRE R R EENE M BARERZ A
RARESHER SEREZ RIEEFE—EN
FHCHE . FIFLXEARSCHE, Al A E TAER
HET 8, R A R e AR T B IR, ERRE
BOERAS USSR I, #5145 2 85 m AH 6
PERTES MR FEAT LT X RS B A ACR A
HEEEX,

TEA TSR PR SR &R gakE
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HRER: BEAERIRET EAE
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1.1 #$

2009 45 HEFE R IL =K B &K/
HARA T FREE ML A F, 2 15 n®
HFgh g b mRFRE 6 A, sR 2 7 000
m’ R SR 5 O, 45 B BB AR BT IR . 2011
4 7, BEVLAME 287 RE 1 SLI0 I B .
TR IR R S BB R R (5, S
FERAE FEYFEZD T, EHEE SRR
BE SRR S, R IF SR — 3, R S R
FRE AR AR ], i R = B R A, S
Uvesl AR 2 )i
1.2 RISERANE

FH 100 mg/L {0 % 5E [A] 2 228 F R Z TR R
EEREL (C,o H;sNOSS i FR MS-222) 32 I R B %
1 min, /B FRPHREAKRE (0.1
g) ARIEI AR FAWEAR I RO E A 58, IR 1]
FEATRTEE (K58 3] 0. 02 mm) , I FEAS AH LA
MimENaEETER -1 NER, MH
Winmeasure 1.0 {4 BEAT40H, B R 7 L8
MKEERGR, FUE2K, &K, LK, ik
it 4 WHER, AR K B BR MR R J5 Bl B bR
HI B2
1.3 #HiEgt

i FH Excel 2007 1 SPSS 17. 0 4% 56 %k
P47 40 B2 A0 43 Hr - L #5348 St 11 (descriptive
statictics ) HET RIS EMT, H 1 LB 1

ST X U B e BE REAT 20 AT 5 L R AR A 5%
(correlate ) Bk 4T A6 2% 40 #r; BL A AR Az 5] 15
(regression) FEAT [BJH 04T AR R I EH %

. o,
FHARD™ VP, =5, = AERHAKEO
y

Sr,p, HHE RBAR®,, = P, M
REAR@,,, =2, PP, . R b N EAER
SRR R R AL 8, S B RARIEE 5,
WA RARIER 7, 7 person RHL.

2 4R

2.1 E&ZMRRESH

U0 B P B f A R AT A BT Dy 811..0 ~
2200.0 g, 4K K 39. 19 ~ 65.28 cm, (KK N
33.70 ~57.44 cm,3LK K 7.08 ~12.35 cm, [& 5
}7.93 ~13.89 em, & 55K 5.70 ~8.40 cm, AR [E]HE
K 4.50 ~6.10 cm, ATHTEE N 27.70 ~36.80 cm,

RIPEAKRENTERRE&EK, N
18.31% , R G MR B k& (7. 9%) . 1k K
(7.24% ) .41 (6.97% ) .3k K (6.96% ) , 1K 55
(6.55% ) , ATHTIEE (5.89% ) FIHR [E] BB (5. 67% )
5 R BN 8 TR 1 BE | W FEER 450 T
0, HAWBENIE, /] LA N HEA B IES 06, S5
HEIEZS A AE L, L0 B i 1) 5 /N EIUIE s 24K K
K RE N IE, R SARMEIES AR L, H
SIATAERTIREE A BT & S AR TE | IR E] BE AL R
PRV BE S 11, 55 55 HE IE 25 40 A A B, 43 A5 A X
i,

®1 E&EERSERHRESH

Tab.1 The phenotypic parameters of morphological traits in grass carp n =287
FIZ vz FHME i i g U RE BRRE %
K JRE BW Y 1465.6 268.4 0.3 -0.3 18.31
4K TL X, 48.8 3.4 0.3 0.1 6.97
R4 SL X, 42.4 3.1 0.3 0.1 7.24
kK HL X3 9.6 0.7 0.3 -0.15 6.96
k5% BWD X, 7.2 0.5 0.03 -0.2 6.55
{k#E BH X 10.7 0.9 0.5 0.9 7.99
HR[AIE TW Xg 5.3 0.3 0.04 -0.2 5.67
JTRTFE LBA X; 32.4 1.9 0.04 -0.6 5.89

2.2 HHEREHRIBXRY
G A RER A ST SR ] R A

KEJRBIR BEKF (P <0.01)  KTE 5K RE

MM R B, 7 0.900, HEHZEEERSE
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AR5 B[R] 14 A 56 56 2 1 R BN I Ry AR 58 >
ARMEIBE > ALRTRE > /K4 > 2K > &FE > kK.
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&, FIF SPSS [8] 9 £k 1 (linear regression) , 3%
BRI (stepwise) , #4722 7T B3 7347 , B R
P>0.05 S8, REB T 5ERERBEN 2K,
PR5E  IR [B]BE AL AT BE A . SE v o,
HASR A E R B P R T 1, LR MR,
K5 2KMHERXRBRA(E2),70.981,7

=0.962 3; HHM Y B KE F KT 10, XL
I, 2R MERK W T Z K E T 55 R
27.35 F132.49, ¥ KF 10, k] WA K feK
FEAEFLER M, AIBR &K, O7 B AR 98 . R 8] #E AL A
P K 4 MRS MRATEESHT

®2 EEJKESHERZAHRBEBEXAH

Tab.2 Pearson correlations between morphological traits in grass carp

MR Y X, X, X, X, X Xs X;
Y 1
X 0.679* * 1
X, 0.715** 0.981** 1
X3 0.507** 0.732** 0.757** 1
X, 0.900* * 0.657** 0.680* * 0.498* * 1
Xs 0.657** 0.830** 0.840* * 0.692** 0.685** 1
Xg 0.873** 0.575** 0.604* * 0.449* * 0.805** 0.563** 1
X; 0.868** 0.614** 0.638** 0.407** 0.807** 0.523** 0.810* * 1

T x FORBEMK(P <0.05) 5+ = FREFMEBFE (P <0.01),

R R B o EoHE AR AR RO A HE AR R
B, EAR SO AP BVE £ FE S OB (A 5 B B B A
PRI A o B3R 3 AT FAR 4 MRS
XA B B AR Eh R B /N B DA A B >
AR [E]BE > ATRTER > (A s 340 o B F [] e i JA
REWVINEINGRF 4 ALHT R > (A > HRIELEE > A 58
R 5E-5 1A B A R AR £ (0. 900) ek, X4 5 &
M E AR (0.376) tuf K, {ELE e A I (0. 525)
/o 4 TSP A2 Y H B R T
EHEAR A, B IR AR AR . (B4 52 A0 T H
B, 4% T I BRE ) B [ %o £ o 2 5 R A8 K, 14 A
RTEXS A 5B BT 7 A B [ 3R B K. (R TE %

PFER BRI R AL SR AR 32 3158
Ao DT IR A R X B A A K
RN, K AEER R AL B R Y £ [ 3 1)
It , I SR BB B K — A TR AR
MVESE , R B R IR IR HOR 8 S —,
TFREAR B B AHGE —, AR iR 2,
R L H R KGR MER R . 73 5h,SPSS 17.0
BT HiREZ D HERIRZHITXT T,
AT 5 K PR BE AR bR 22 X5 B3R ) T3, B3RS e A
Sy PRI R0 e ) 2 o 2 I, PR MG A S 3 P 4
RAE

®3 E&E4NESERMEREHNZ N
Tab.3 The effects of four morphological traits on weight of grass carp

1A

PEIR HXRHr,  HBARA P,
BIEX,  BREEX, X, kKX,  BMZ P
R5E X, 0.232 0.194 0.082 0.525 0. 900 0.376
HR AT B X 0.302 0.194 0.073 0.582 0.873 0.289
ATHTEE X; 0. 303 0.233 0.077 0. 628 0. 868 0.240
K X, 0.255 0.174 0. 152 0. 594 0.715 0. 121

2.4 4P REERNERENRERE

RIS MR AR T B R R AR, HE
HH A PR R AR 18] i ) %o 40 5 2 ) T RE R (3R
4) o LT AL b BRSNS R XA

J B FOHRE R B, X AT W R Ak R
FIFE R R B AR T X 1 5 B A B R S R
Bk, h 14. 1% , BR8] BE AL A B A4 X 14
BRI E RBOYR /o B AR AR R &
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HRRE ZR KA, HR (8] B A T, AT IR AR 5 X 1A
FrRE RS R E REBEK, R 17. 4% , R K 5k
B X A B F) 3 [l B AR BE A/, AU 0. 61%
R4 4 AR ZSHRIRT 5 B A B PR e R B
P 3L Rl P R B B R = 0. 866, BB H Al
Fef AT B2 Ay R A B Y R M AR X A

®4 EEIMESERNERENRERE

Tab.4 The determinant coefficients of four
morphological traits on the weight of grass carp

‘E% ﬁ&ﬁ X4 HEIEHEE X6 HIﬁﬁEE X7 ﬁ:ﬁ X2
RIE X, 0.141
HR [E]BE X 0.174 0.083
ALRGHE X, 0.145 0.112 0. 057
K X, 0.061 0.042 0. 037 0.014

4 MR SER B E 3L R AR Rt R
S, EMRRBRMT Il AARMKERXR
O DR B, AR 1, YE W St 56 RO
ZIuEEF, AR e AR B AR S B
M LR R B AR BB T K, 2 T
B B A BB A R B R R T 5 | AL IE R
4 AR RRE N EERRE N 0. 949, £
IEAHRIEE N 0. 899, iR EMEZE P =0. 000 <
0.01,KEIR BE KV 4 MESSEXRRE
FIAERFERL R® =0. 900, A KR HL R* Fom A [E
VA7 RREAT T A T SRR BT, A R AR HOR T %%
F0.85 f, RACRBF MK LR EE AL

16
S

®5 EEAINMESUERSERENSHEXSH
Tab.5 The multiple-correlation coefficients of four
morphological traits to the weight of grass carp

1A 240 AR 3AMA%KE 4 AdE

BHXRE 0.900 0.934 0.945 0.949
HRRE 0.810 0.873 0.893 0.900
FEIEAH R REL 0.809 0.872 0.891 0.899
PREIRZE 0.805 0.062 0.023 0.014
F4iHE 1212.859  140.337 52.385 21.493
REME 0 0 0 0

2.5 ZTEFAENEL

WRIEZIC A7 R, R SRR SRR &
IFE SR AR B B 2 AR B K, AT 84T 2
JLEE AT, BT R R AT B E R
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5 2B 4347 % [ E R B B R
LY Y, TR I AR 2R B0 2 A HE B O E1 IS R
B [B1EH B0 2 T T 3R B BE L IR 1) BEL AT
ATHE A 0 4 5 B B 2 R B N IEME, B
AR W EEERNEM/ER, BHXRRY
KB B EKF (P <0.01), WRIEAETE (=
10.349,P =0. 000 < 0. 01) . BR[A] JE (¢ = 8. 233,
P=0.000 <0.01) JALRETEE (¢t =6. 619, P =
0.000 <0. 01) . f& & (¢t = 4. 636, P = 0. 000 <
0.01) , B ZIGRIA AR, QiF -

Y = —3048. 127 +220. 925X, +262. 367X, +
33.776X, +10. 648X,
Y R E(g) X, , X, X, , X, 235 0K TE,
AR [P, ALRTHE, (4K o

BUEE BT 528 X MEERE; &
ZEF T R B T SE IR 25 DL K Ho At B A1 R 2kt
SEIGAER AN, ] F Rk it — 3 Z A i 2%
FREBE, FTRR B A8 &R AR & 2 6] 4tk
REBERE. X FAEEE 1, WU E8E 8 1
ZRBEERITFE, KT 1, W3 EE E 2=
SRAGHFEL, AERSHTREZRILEXR
B3, %6 H F=635.596, i SzI0 AL A (8] 555
HERBBGIT B XAESHERSEEREZ
MR R BE . BIHK R BB B EKFE
(P<0.01),JiHIxX 4 MESHREEKEENE
JTCEIEXR REELATFER

3 Wi

3.1 3MEIHHERER

[E] 4 737 25 P 2 2 ) A 5 i LA TE 5K, A 5%
TR AR AL A R AR, Tl AR R ER
A ARSI AT A2 TG [ U5 3 B AN B4 B A B, mT
L LB PRI 45 2R B RRURE, X 4 Jir R % 25 SR
ELIEAE FIRIE AR, 3 Bk 5 2 a] i 32 ik
(R, wWE I BEEATAESERS
R BB R B XA BN B K, HR 20
BT AT, B ER R B B B E S KR
T AR ) ER R R, A
A AT | BT S0 T R AR S AT, LABR D4R
AR BRI R K KE SR, EEREEE
H,
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*x6 ZTEIAFEMFESNER
Tab.6 Analysis of variance of multiple regression equations

A AR W05 SS A i1 B DF ¥ MS F{H BN

14 HAS R [EJE] 16.668E +7 1 1.668E +7 1212. 859 0
wE 3919476. 259 285 137525. 548
Mt 20.060E +7 286

2 AN HAE R E)E] 1.798E +7 2 8 988 075.396 973.081 0
w2 2 623 226.82 291 9 236.714
Mt 2.060E +7 293

34N AZER E)E] 1.849E +7 3 6 128 626.276 783.556 0
w2 2293 535.691 290 7 821.550
Mt 2.078E +7 293

L ROMEE s E)E] 1.878E +7 4 4 635 659.266 635.596 0
" 2 001 580. 693 284 7 293.406
Mt 2.078E +7 288

BN SR RS 2 ERNS T LN SO P S
RBUBE B EKF (P <0.01) , HZZ 5
BRIEZEAT AT G , Sk A< AR R XA B 2 ) B
WA LE (P >0.05) , HILg B, (RE T3
AR 1 B R Wk B R B KRR 2
KVARTE AR (6] BE X% AL RO B ; @2 e, &
BRSO EA LR 2K, Bl E R (R &
ERMERRARTE R AR LRTEE R A
3.2 &XRGBNEZESHEROME

i 5 H A 2R ST A R AT X EE, 20 AT B
G5 A PR A 5 B R R B K T SR R X
0T B G B R R 2R R /NS PR R DDA 5
FR&E O IRGE ASE O AKX R R B K, B
PR sE RECH 0. 601, F P14 il oF B f K %t
RRER R IR K, P R AN 0. 439, 7F 6
REEBFARTY g Jo -2, 5 650 A, X (A 2L ) £
REFOER B A R H Rk EZIR SR,
LR AR R e IR s R RGE R
% % 3 £ M £ A X AR B B R R K, TR E R B
0. 178, fh 1A g X AR R B R B K, R RE AR K
H0.136, BB B 5 L Ha I Y i, Wil
A V-2 B ., o A AR B = 4 ST ARG, XA
RERZHB R SERES UL, MEMHE
A B RIEATE , AR, Sk SR AT LR XA 5
Bl ERREEARESER, BN ERRENE
BAE B /N AL Ha 1T H 5 AR SR A
BRERW B K, L i R BN 0. 141, BUE L
1%, PR R R Rt o 7 B TE , Wk 22 [ R T, R
R PEIR > , p b P DA (] B0 285, 5 e 1 R
BHEZRSERBARHER,

3.3 WNEHEREMWMBEAHESER

4 D EEFLSHER R B K IE R R E R AL
2y R® =0. 900, 15 B 5 £ {5 8 1) 90% 7 57t 72 £
X 4 MESHERBE B, HoR 10% K325 2 i
RETESHER X FEYLIR 2T 5E K. HiX 4 4
ERES MR A5 B 32 A 18] B A i i
RTEZMER, B E R BWARD, X 4
D FEBEHRE D — D RAR I AR R

AHFRRG T EA TR SER S ERE
MRS PR AT AE 2R, A o 1Ak BT, AR I8 B, JIL i B A
R B B R B e B R R B R 2R A
PR o 7EF — 20 PR i B 8 7 3 72 R X A
JRE AT R, 0T B X 8T8 SR 1 6]
Bk, BTWH EAMREZN K KRS E
£, PRI AT LIRS 5 0 A [ B S fi] 3 2 4% 9
wo

SE 0k
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The relationship between morphological characters and body weight of
Ctenopharyngodon idellus

LI Xi-yang'?, BAI Jun-jie', FAN Jia-jia', YU Ling-yun', LIANG Xu-fang’

(1. Key Lab of Tropical & Subtropical Fishery Resource Application & Cultivation, Ministry of Agriculture, Pearl River Fisheriers
Research Institute of Chinese Academy of Fishery Sciences, Guangzhou 510380, Guangdong, China; 2. College of Fisheries,
Huazhong Agricultural University, Wuhan 430070 ,Hubei, China)

Abstract: To study the effects of morphological atiributes on body weight of grass carp, 287 2-year-old
individuals were sampled for measuring seven metric traits, including the total length, standard length, head
length, body width, body height, interorbital width, length before anus, The relationship between
morphological attributes and body weight was quantified by correlation analysis, path analysis and multiple
regression analysis to determine the major morphological attributes. The results showed that the correlation
coefficients of each morphological trait to body weight were all very significant ( P <0.01). Head length, body
height were eliminated from the variable data, because of no significance in multiple regression analysis. Total
length was also kicked out from variable data because it was co-linear with standard length. The regression
equation was obtained as Y = —3048. 127 +220. 925X, +262. 367X, +33. 776X, +10. 648X, , in which body
weight(Y) was used as the dependent variables and body width(X, ), interorbital width(X, ), length before
anus( X, ), standard length( X,) were as independent variables. Judged from the results of high correlation
index(R® = 0. 900) it suggests that the main variables have been selected, among them the body width
weighted the most( P = 0. 430) to the body weight, and it was key effective factor on body weight. In the
selection process, four main morphological traits were considered as a whole, which provided essential
theoretical basis and ideal measure for selective breeding of grass carp.

Key words: grass carp ( Ctenopharyngodon idellus) ; morphological characters; correlation analysis; path

analysis; multiple regression
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