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ABSTRACT Four groups of inbreed F, of Cyprinus carpio haematopteru( HH) , inbreed F,of C.
carpio var. Jian(JJ), F, of C. carpio haematopteru @ x C. carpio var. Jian & (HJ)), F,of C. carpio

haematopteru & x C. carpio var. Jian @ (JH) were established and cultured in the same pond after
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passive integrated transponder ( PIT) marking. Four growth parameters (' body weight, body length,
body height and body width) were determined at 198 d and 588 d culturing and the growth traits,
growth rate, fullness and growth index were analyzed by using ANOVA. The results showed that there
were highly significant differences in growth rate, fullness and growth index of the four groups( P <
0.01). Both the body weight and body length of four groups were JH >HH > HJ >]J. Both AGR and
SGR of the four groups decreased with the culturing time. During the culturing, SGR of HJ group was
the maximum and that of JJ group was the minimum. At 198 d and 588 d, AGR of JH group was the
maximum, and at 198 d, that of JJ group was the minimum, but at 588 d, AGR of HH group was
smaller than the others. This indicated that the growth performance of the hybrid groups was better
than the inbred groups. At 198 d and 588 d, the fullness of JJ group was greater than the other
groups. The fullness of HH, JJ and HJ group increased with time, while JH group was the opposite.
The growth indexes of four groups increased and the growth index of JH was the highest during the
whole culturing. The analysis of heterosis showed that the body type of HJ group was between C.
carpto haematopteru and C. carpio var. Jian. The JH group showed positive heterosis during the whole
culturing ( except for body height and width at 588 d). The body weights of the four groups at 588 d
were significantly positive-correlated with those at 198 d (P <0.01). The correlation coefficient of
body length and body height of JH group between 588 d and 198 d were highly significant ( P <
0.01) , meanwhile the correlation coefficient of body width of HH group between 588 d and 198 d was
also highly significant( P <0.01).
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R Cyprinus carpio var. Jian JER AR RIEE £ RS L BHARMEE GGG EHEAR SIGET
PR N LB U AR Al o 20 SR AR R AR AL T K68 L IR BT AT DR AR PR IRNE 5 9
I oy B G N PER T RE T , 15 A A A A R A Uy R R IR AR 1994) o BIBVLEFEE Cyprinus carpio
haermatopterus 5 EEI] AL 3L To] 55 B[] Jag — 4> S0, 2 AR U T U B, S AR R RS R (XA AR
1994) . FEAR IR HEIL R b, SRR VBT B T R VL B2 A2 K IR PR © 2838 1 (PR S 2002) , B
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A W ATl T TCTE PR ] A A e A4 45 5 B DR 170 22 S G, L3 5 e ARAT AT 2 3 B L0 A [ AR B 0 2 b A
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Paralichthys olivaceus (#4245 2009) Ik 5 XA Ictalurus puncatus( Wolters et al.  1995) JAEF Macrobrachi-
um nipponensis (VFJLEE 2011) (ARG ZEEE Eriocheir sinensis( Fa15%  2008) FEFR ST Rudita philippinarum
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A B 1999) IR JIIACE (L 8 A I TR R A0 R O 4 R
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1.1 ##

BFFEF 2010 4F 4 7 76 th K PRI BFIE Be AL BFFE 0 BLFE LI EAT , BV U A St P 2
PR A DT AE N S A (6 160 R, B S BLe] e I A2 20 JB) . 4568 1 S AB ey
WL R 52 FIE 248, A6A3 T HHLJJ I JH 4 B,

F1 FMEBEHNNIIRZERAFR

1.2 ;’H:E\f[jj_";f Table 1  The diallel crossing patterns in two variants of common carp
F 4 A RERE TR RiTE i
500 m2 E/‘J %ﬁl\ 7J( y[-é Hﬁ W ]»}E C. carpio haermatopterus C. carpio var. Jian
7946 72 90, 46 B A i N .
) H 22 HH 1EZZ H
2mx1 mx1m, %ﬁﬁ%ﬁg C. carpio haermatopterus
k60 BB/ AR, B A Hei
60 B/ R, BN AL B ' | 5 I -
3 /I\E: /E , :/tt‘i_l» 12 /I\ ] ﬁ‘fﬁo C. carpio var. Jian

FRAE A 8] B H 7 I 45 RO

Tkl B H RO R G DL e , P34 H R B 29 R Y 3% o s B A U A 5T, PR UE & FEARTE — A {d B AR
ERHERARK, 2010 48 H (3554 114 d) % HH JJ  HJ 1 JH 4 AR IS FEAR 34T PIT( Passive Integrated Tran-
sponder) MMAFRICIU] . T 70% WAE T iH B¢ PIT ARic FITE S 8%, 56 PIT FRic A EST 884 Sk o B4t Sk £
5 T LA 45 S A JEIES , 5 IR BEPATRRAEHEAT 291 cm 4 PIT FRici AR IR o il TG e R i i 0
(FAEARSE 2008)  JFIEAE (W) A (BL) M (BH) A (BW) 555 K280, HH JJ HI A JH 4 R
PRSI AR E (FE) KIS 39.22(27.4 —52.5) £.38.94(30.3 -52.3) £.34.39(23.5-60.4) g .47.74(31.3 -
33.6) g,

S TR SR IC 58 UE % B & M iR SR, AT [ A KX F S, T 2010 4 11 7 (5746 198 d,
Wk B EAP YRR IR ) LUK 2011 45 11 A (3758 588 d, Bk s fapias , A Tk , AR b B H 554 ) PRk
AR S A, 4% BE PIT i I AR W 00K 09 A= K8 . s AR A B . S RGN & E 3R ] Mtk (5758
588 dif, B HEABEALPEIE 30 RTINS ) , 43 IS5 0. 1 g #10. 1 mm,

1.3 HiEabE

1.3.1 AKMHKRITH
YRR R R B AR AR bR S S R B LA A KRR B3 AU T
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A% E AR AGR,, = p "
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FEE R %SGRy, = —— 2 % 100%
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Jilkr: 553 =LLZ x 100%

gl —1gl,
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1.3.2 ZeAh it i
%ﬁﬁtifg“iJr%;?"%HE%Eﬁ'ﬁff(ZO%)
~1/2(P, +P,)

AR H, (% ) = 1/2(P 55 x 100%
J H

Py SR T EP B A 1 SR AR L3 Hyy (% ) = ]7 x 100%

P, M MR R SRR LA H, (%) =

R, Wy Lo FIFRICHS (58 114 &) PRI RIPAK ; W L 5t (325 198 d 1588 d) R ks -1, Ky
SEEITI] 3 S RFRIEDE X I F, L Py, P4y SR Fe 2R — 1% | SR VT P 5 AR S Mok (4 - 24 (8 e e A
PR IT I

3 ] Excel 2003 SPSS 16. 0 # {1 6 B4 A7 b FRAM AT o Xt 45 2 K B MO AT 7 22 40 07 . i 25 PE A 36 LA I
LSD Z & AT

2 #FR

2.1 4PBEERERSET

FrhE 588 d Ji , il i B ik LA AU 4 DRI A AR R R 22 S W 0 (2 2) o 7ESR4H 198 d H1588 d
4 A FEAR A EEFAAAAEARF X0 JH > HH > H) > JJo JJ REART TH RO SR AR 53 22 8044 38
RS, U AR B B R BE AR

K2 ANEGEENGREREE

Table 2 Phenotype values of body weight and length of four groups

REA TR RE Weight(g) &K Length(mm)
Group Time(d) Mean = SD Al Max  f%/ME Min ZERE8 CV(%) Mean = SD e AfB Max  $/ME Min ZERZHBCV(%)
HH 198  272.35+59.63 385.9 143.0 21.89 219.07 £12.79 245.9 199.4 5.84
588  664.75£131.06  1007.0 493.0 19.72 291.56 +21.37 335.2 250.3 7.33
1 198 223.42 +32.67 280.6 141.3 14.62 199.35 +12.00 219.4 179.3 6.02
588  519.45+151.12  878.0 344.0 29.09 257.96 £24.95 305.2 205.6 9.67
HJ 198 244.90 +38.87 351.2 199.8 15.87 207.03 +9.50 232.7 190.2 4.59
588  592.62 +81.65 831.0 465.0 13.78 276.83 £13.75 309.5 255.4 4.97
JH 198 309.17 £52.47 455.8 201.9 16.97 227.20 +11.82 255.2 196.8 5.20
588  674.04 £117.96  885.0 412.0 17.50 293.26 +18.08 325.7 248.6 6.17

2.2 ANBHREERSN

SGRw 718 FL{ T A L7 I 8] PAY ARy v AR 3R 4 5 AGRw 75 BLAL N [R] A (A T 19y v LR A, BT s 119 32 0 I
WHE, 23 AR, 4 NHEAAY AGRw FI SCRw X1t 57 F8 I 6] 15 9 /N o 4 A HEMACHR HI £ A [R] SR B 5 ) P
SGRw 45K, J) BERY Ny de /I 5 10 JH FEAN [R) SR A 18] N, AGRw #4198 d I JT R R /)N, 588 d i)
HH HER /N, SEHI AR R AR I PEREDL T A SR . 198 d I ,4 ANHEIARTE] AGRw A 2557 I 3% (P <0.05) s HH
FEURIT 51045 HI A1 TH BB 2252 (P >0.05) , 5 JT BEAAT B35 22 5% (P <0.05) o 588 d ¥, HH JJ il HJ B4
225 AR (P >0.05) B JH #HAA R F 27 (P <0.05) ;4 KRR SCRw 225745 8 3% (P <0.05) .

T 2253 Wi R R R SE B4 45 T3] AGRw il SGRw 22 53K B4 5t 27K F- (P <0.01)



52 3 RAAG AR S YT AP S ARG E R S AR K L 39

R3 ANBEARNBAAIBER (P i)

2.3 4 /I\ﬁwﬂﬂiﬁg*ui&?sﬁﬁ*ﬁ Table 3 Growth rate of four groups at different period (Mean + SD)
M3 4 B, 78S [ 4 36 5 it ) I A X TEH AGRy (g/d) FEER T SCGRy (% /d)
N, T FEUR B AL 2 X T Al AER Group 198 d 588 d 198 d 588 d

BEFEFE N E], HH L JJ &% HY B R R HH  2.775+0.656" 1.243 +0.2567"  2.299 +0.231**  0.509 0. 053"
S AR TR B Sy B s T JH REAA 1] 2.196 £0.347%  1.079 +0.297"  2.079 +0.143°  0.535 0. 070°
YRR o 198 d IF, FH LR AR 3 HI 2,506 £0.403°  1.269£0.314>  2.352+£0.200°  0.623 £0.061°

5 JH BfAL S AR B E(P>0.05),]) JH  3.11220.556°  1.458 £0.302°  2.224 +0.135"  0.582 +0.051"
H5H)HAEREALEEFE(P>0.05), 1E: M SECP I EREF AR RRR2E R B3 (P <0.05), FH

588 d Hﬂ‘, HH ﬁﬁgiﬁ JH ﬁﬁiﬁ'ﬁ% Note: Means in the same column followed by different letters are significantly different ( P <
S(P>0.05) 5 J) BEAR H) BE 0.05). The same as in following tables

HZEHE#H(P<0.05),

4 DR B AR AR SR I RT3 K (3R 4) IR LU TH AR A K8 R K. 198 d i), HH BRI JH
EA 25 (P >0.05) fHAN )] 5 HI BEAYA 225 (P <0.05) ;588 d i), HH RS HY BEAE KAEEBA 22
(P >0.05),J] 5 H) BfA 2 A R E 25 (P>0.05),

T3 2253 M B, A [R] 52 e 4 45 TR] JIE 3k R AR A8 8022 S iR B (& /K F- (P <0.01)

2.4 RLZEHERIRMATERILR

F4 ANBETRERDESEMERERCHYE 2 bk2)

ﬁ’@*ﬂﬁi‘?lﬁ’@?ﬁﬁﬁi Table 4  Fullness and growth index of four groups at different period ( Mean + SD)
/:‘EKAI’/'IF }[jt E(J Z’_j‘g fﬁl:l /fjt % %{ﬂ %‘2 5 o VN AE6EE  Fullness HRKA8% Growth index
Fh %% 5 E‘ Hj , HJ E‘a‘? ,ﬁg E ?% ﬁE Group 198 d 588 d 198 d 588 d
198 d%n 588 d Hj‘ , ﬁﬁﬂiﬂ?ﬁﬁ HH 2. 564 +0. 309" 2.670 £0.091° 7.443 £0. 509 10. 532 £0. 953*

edteR | ¥ R 1l , 558 d i 4 4 i} 2.817 £0. 268" 2.974 £0. 073 6. 456 +0. 53¢ 9.463 +0. 835"
PR R 3% 55N T 198 d B T HJ 2. 747 £0. 237 2.786 +0. 057" 7.034£0.375"  10.000 £0. 782"
AR A R o0 [, 558 d JH 2.617 0. 182" 2.587 0. 055°¢ 7.618 £0.480°  10.762 0. 875°

If 4 APERIEH AR ZE R T 198 d

IF, B HY FEAR B A T 28 e VT SR AN E g b [a) | 5 BE 2 7 78N 8] 0 (A A0 8 i e SRR VLT B, TH R
TRAEFRTAES 588 A 2 FIA S SR A A L4, B0 1 S8, HARBUE I 0 B8, R B & W e b i3, 78
198 d 1588 d i, A Al gL, A3 iams A 40, AT PRI, U] TH B ARG L ez i il o 7
IE T 2R LAt (A E A L3RR B, 16 IR B 7 T AR ) ) 3t 1 22 S e, 8% AR I I

RS ARMBREZHEHRMABE

Table 5 Heterosis rate of hybridization groups at different period

‘ . 198 d 588 d
Rl SRR - -
Group Heterosis( % ) ENGE (ESS EN= S RE NS LN AR
'4 BL BH BW w BL BH BW
Hy, -1.57 -1.04 0.11 0.73 0.09 0.75 -1.75 -1.68
HJ Hpyy -10.08 -5.50 -0.56 -4.18 -10.85 -5.05 -4.84 -8.37
Hy, 9.61 3.85 0.79 4.95 14. 07 7.32 1. 56 6.07
Hy, 24.72 8. 60 7.87 7.03 13. 84 6.73 2. 64 1.37
JH Hyy 13.52 3.71 7.14 2.90 1. 40 0.58 -0.59 -5.53
Hy, 38.38 13.97 8.73 11.51 29.76 13.68 9.36 6. 09

BEAh, HY FEACSE-SZ M OE TR SR A8 198 d A1 588 d 249/ T TH EMA, LA P DA S AR AR b 1 22
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2.5 FAEEREZFHBREREIKBEXES

F75H 588 d B, AR IA AR , T LAXS 588 d By MR 114 d F1198 d BYAHSEHESEST T 4347 (Pearson
FEO WK 6, HEHREIR,588 d (RE S 114 d MR, M OCH R T BEA i B35 (P <0.01) 4b;1fi 588 d
ARE 5 198 d MR AR OCHE 4 DRERE I R ZAHOC (P <0.01) o thAh, JH B4 558 d (R4 F1 198 d &K |
558 d {198 d {475 DL K HH B4 558 d A4 H1 198 d A& [a] A9 AH OC R EC iR 2 1 # B #7KF- (P <0.01) .

SEHLEH ST HH A JT BN BRI =, 0T AR L 198 d (A S FAAR dE 1 o = Bk & $6 kR Xt 588 d L1l
RERRE AT AT

Fz6 4BHEK588 d 5198 d,114 d MR EIRERX REL

3 itig Table 6 The traits correlation coefficient of four groups between 588 d and 198 d, 114 d
PR Traits [ [E] Time(d) HH JJ HJ JH
3.1 ARBEERERDN ke W 588/114 0.318 0.783 ™ 0.239 0.285
BT I R L AR KSR R 588/198 0.626™  0.866™ 0.560*  0.502*
%%ﬁ—\‘@ﬁgﬁzﬁ:f%ﬁﬂg?gﬁ}o ZI—(E}F% EF‘}I% &K BL 588/114 0.321 0.472* 0.331 0. 246
L Sy VT B AT A RS, 22T 254y 588/198 0.434 0.461* 0.321 0.721*
Wr . BA8 0 5 A B, 78 2 Kbtk 1 {475 BH 588/114 -0.437 0. 192 0.325 0.485
2 B DL R A R e B e bn i A 588/198 -0.109 0. 366 0.162 0. 656
HEXEE(P<0.05), 1RJE BW 588/114 0. 446 0.371 -0.417*  -0.143
TS PRS2 (0] R B AAE 588/198 0.817™  0.384~ 0. 021 -0. 141

MR R R IR B RIF R RN~ 3Rt B3 © R B

AT AR 26 7 In) U M A SRR, & ** means highly significant difference( P <0.01); * means significant difference( P <0.05)
WESEREHLAL B Z [ AH G OC &R 1 —Fh g it

ik o 38 3 BT AN TR FRFE B B R HE A P R 1] A A S, vT L R B 32 2% . TEARRE S, 4 D HFEIA
588 d {AHHI 198 d 1A HE ] 1Y AH ¢ R AL IR B i E /K- (P <0.01) {H 2 A7 JJ B4 558 d {AE A1 198 d K5
[ AHOC R EEAF 1 0. 800 155 BEAH I AK - , AT H (B A ¢ REUE SR, AL DI HHE i F 9545, HH fi¥
1A 588 d {KJE A 198 d A& ] #H o6 R ik 2 1 0. 800 /K-, AT/ N 3L RE B 1545, (HFSZ 28Rk 588 d Al
198 d 2% MR IA] A HE G R B BAT 15 31 0. 800 /K-, 198 d 25 MtRox 588 d & MRS L. th T B A7 B4 1y
TEARTR] A PR 5T BLAE A, AT LAHR ISR PR 52 0 R 9 22 5, 3 I o 22 S 1) £ LT 8 A A A S REAAC R I S8 E AR 2R K
PERERYAIF] . 7E AGRw |, HJ F1 JH PINHEATE 588 d By BaX A T HAB P AN HEMA . B LA TA 4K 22 R AP AE
15 198 d B AT, S AR PR RGN T AT (5 BEAN 5

3.2 HMABSH

ZRAROUHSEAR AN R] Aty ol 1] AN R] ity 28 05] LA S AN [ b sl A ] Jos 18] ) 52 0 BT 7 A B9 i A, AR AR AR A 05 0 3 17
PE BT LR A 7 3 7 TS L 2R B & (£ EAF 2004) o MR AL Fh A0S B0, 58 i F R T BenT L
R R BRI e A R, AR AR A, AR AR 15% —30% Z1R], ELRE S 2255 Hifth 22 vk
FIENBEST (SRR ARSE 19945 v [ B} 22 g K AR 2R Wy 1 9 e #0028 352 4% 1 R F 9 2 7 o 241 401 0 AT 5 /1N 4
1975) o ARAIFSE LAEE SRR B e VLS SR A ), EAT 2% 3R A S8 ialr , KRR 358 14 2 AR BE DR 20 M Ho AR AR 3. IF
TR, LIRSS R A W i 2 R L35 JH BT E A 5] i 31 P X e DL 5o TR AR, AR ZEF R, AR
R FRE AR (LR 2006) , 7RI SRS , B PP SR A ML e B b, PR 8 R 2 R i 3
R, VLB T £ A A T] B 3845 22 S die R, AR /AL o ARG SR A RS (1985) AR 12 B R (1972) Y IGE,
RIE AR 3 PRI, () A | PRI BRI ) BEAS . ASBIESEHp  HI BER AL TXCE Z 8]0 AT
SEART T, JH AR B, A s B TR . I AP R 20 P LS SR 41 198 d A1 588 d ¥4/ T JTH fiE(A, P
A IE S AR SRR AR, S5 AT BE S 2 S8 E A B A 3 PR DR, AN RIS AR B R DA 7 I AU S AT 2 v o o
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