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1.2 REHZE

KB &4 PIT 472 AT RBIAR AR
AR, AR B R A PIT 4310 5 B *HA 5 o
THRERE, EB R IR A JE I EM 1 M PIT 43
e, 2005 4F 9 A 18 H Xt JL.JH 1 HI & EEkHE
Plidric 300 B, FH A E EE) KK E 31.94
(12.5~77.8); 34.07(16.6 ~90.10), 36.16(15.5
~92.1) g, FHHRKREEKKRE 12.78(10.0 ~
14.4),13.72(11.1 ~ 18.7),13.64(10.0 ~ 18.6)
em, FHEBTHK AE REEFEKSH,EN
B 1/, Ml Ak EEER.

REsEIALRE  BBRAERIDER
giR)E , 2B E RS msE S RMIR S, TR
A K IR B, 7E FE 5 398,598 d B RHA K fa kAT
P, &R EEBERN &N A NE RS AR
31t 598 d,
1.3 HELE

ARV IRARARIMT

YR ER(g-d™ ") = (W- W) /(1 - 1)

BEAKRE(%-d') = [(LaW - LaW,)/
(1 -19)]1x100

JE 15 BE = R (g) /4K (cm’) x 100

K84 = (LgL - LgLy)/0.4343 x L,

FREBCV(%) = S/X x 100

RN ERE(%) = (F, - P,)/P, x100
R, 1 - to AFRBERE, Wo AHFIIRHAE 0.001 g,
Lo AXRIF 0.001 g FFIHRHAK 1.0 em, S Hix
WE, X BVPHHE, F AE—-HRPHE, P,
REHRE B FE AR THE,

BZF SPSS11.5 ¥k 4 (SPSS 2 &) K& MS-
EXCEL(NASDAQ: MSFT) %t 55 B 5 4% #6157 4b 38,
MEERSREGTZA0 . BEER R LSD
L E B HP.

2 R

2.1 FREOGKEKELR
3IANBRESNEN AR AEYZF
BE(P<0.05);JH.HJ 7£ 157,398 d Bf A KK
FIL,LHSILEZREF(P<0.05),598 d B FAR
FHAEKEZRARE(P>0.05), FRIAEE 157,
398 d If g FE A HY > JH> JL,157 d Bf JH 5 JL.
HESILAEEZREE;SS N ILAERK, 5
JHHZ2REE, B 1.H2 8x5,3 MK 398
d~598 d M RIARBE LK FE K MBE
PR, B EE R 3 g BE B B K TR
22 FREOMEZXRABETRANMESR

AR 2 % 8 B A i R B B TR 3 v oK
B KRBT, 157.398 d A4 Xt & 3 )R
FFRHI>JH > JL, HY 45t E R4 52 JH K
1.06.1.074%, 2 JL /9 1.13.1.09 f%(3F 1), 157d
HHSIILEEREREE(P<0.05);398 d
IS5 HW.JHE W R B#;59% di,3 4
BARZREAEE(P>0.05),

WE HEf RO 4 X ER AR A% B AR K R AL E
RIBFS 3 B F AR —2, 398 d i IL,
TH. HI Al fa i 48 %) 35 8 R 5l R Al 1.37,
1.32.1.43 £%;598 d B 43 5 & 1.32.1.22,1.25
f&. M EABEREREE,

1 3MEATFARPNREENGEERAR(FHE REE)

Tab.1 Growth rate and CV of body weight of three populations at different periods mean + SD
I ER (g d™") HEERE(%d™) HEZRER(%)
ﬁlﬁfi absolute growth rate instantaneous growth rate CV of body weight
population
157 d 398 d 598 d 157 d 398 d 598 d 157d 398d 598 d
JL 0.203x0.06° 0.546x0.184° 2.014x0.47% 6.579+0.18° 3.074+0.08¢° 2.337+0.04° 30.90 33.90 24.00

JH 0.21x0.07® 0.556+0.188° 1.948+0.44° 6.617x0.19™ 3.079x0.08° 2.33x0.04® 33.97 34.72 22.52

HJ 0.23x0.09" 0.593+0.236" 1.93x0.46° 6.642+0.23" 3.09x0.096° 2.33x0.038° 39.41 39.81 23.55
JL($) 0.2+0.06* 0.6310.165" 2.311+0.41*° 6.591+0.17 3.115+0.07"° 2.362+0.03* 26.62 25.95 17.53
JH($) 0.2220.08° 0.64+0.189* 2.146+0.38" 6.63x0.2" 3.118+0.07" 2.34x0.029° 33.53 29.30 17.69
HI(%) 0.243+0.1° 0.702+0.246° 2.140+0.46°  6.675+0.23° 3.136+0.086° 2.34x0.035"° 39.69 35.08 21.49
JL(Z) 0.2+0.07° 0.46220.148° 1.745+0.35° 6.564+0.19° 3.035+0.074° 2.31+0.033° 33.91 32.01 20.65
JH(Z') 0.21%£0.07% 0.484+0.163° 1.762+0.4° 6.609+0.19% 3.045+0.078° 2.31+0.037° 32.78 33.64 22.77
HI(Z ) 0.21£0.08" 0.492+0.176° 1.71+0.34° 6.612+0.22"% 3.048+0.08° 2.31+0.032° 37.90 35.81 19.67

E: A—SATPERFBARAERTZREE(P<0.05), TH

Notes: Means in the same column followed by different letters are significantly different(P < 0.05). The same as follows
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184 b SR 2%
- 2157 d
£ 398 d
o 2598 d
S = 1400/ 1204, 4¢ 1165.05° 1 154. 38°
=g 2 12007 P
°8 S 1000+ | | i
s = 800r i
€3 . 400t
< i 2007300 |3
& L JH

JL JH HJ
B4k population

B1 FRENBEBER
Fig.1 Body length of offsprings at different periods

#4k population

B2 FRAENHKEER
Fig.2 Body weight of offsprings at different periods

FIE PR RERTREN N FIER FIFE; FEFANRTFRRGEEZREE(P<0.05)

The numbers in two figures above are mean body length or body weight of offsprings, and different letters indicate mean value of body length or

body weight are significantly different

RE AR R 157,398 d i HY & K JL &
AN HEVEf R HI($ ) VHI(Z ) B K598 d B L
BOKJH &/, M HI($ ) JH(S )R K.

HFESWER, RERMNMERENEREE
g ERTEEL (P >0.05), e 4t
KR BELERZBAERBEELZM(P<0.01);4
MR R 22 BL LA AR [ 5%t Bk AR S5
HHERBEFLM(P<0.01),
23 FREOEHRERGKERRBLER

TFAREE A B L L £ B4 FE 5 BE 359 W 7 7
]S ANk, B IL B8, 0%k 2 FiR, 157
ditFREEHEZR B ,398.598 d it IL 5
HIULE5H REZRBE. BMHAEEARNER

BETE 157 d I ¥/ FHEfA ; 7E 398.598 d Bt K F
e, HEREE, . EAKNERESF L
($).L(8 ) &R,

R AR R R B 157,398 d B HY B K \JL &%
IN,TREA B 1.34.1.18 4%;598d it TL &K .
THE/N,HHEHE1.04 5, AP H(R)EE
TREBRABRR; EANARKERRRAE 1574
Bt HI(Z )J& K .JH(S )& /398598 d B TH(Z )
BKJIL(S B/

FESNERYE, ANARZEAE A F
P R FE I ERERMRRERRBE B E
B (P<0.05),

2 ETREGFARANBENERERFKERRE
Tab.2 Fullness and CV of body length of different populations at different periods

population ess CV o ly length
157 d 398 d 598 d 157 d 398 d 598 d
L 1.49+0.13" 1.717£0.177° 1.736 +0.189" 9.59 10.00 7.98
JH 1.281+0.11 1.615x0.128% 1.682+0.176% 10.42 10.17 7.71
HI 1.369+0.13¢ 1.617 £ 0.152¢ 1.659 % 0.184% 12.86 11.8 17.82
L(%) 1.475x0.13° 1.783+0.175" 1.816+0.197* 8.47 8.40 7.87
JH($) 1.241 x 0.099° 1.659+0.134° 1.737+0.163" 10.62 8.37 6.44
HI($) 1.333£0.125° 1.666+0.143° 1.719.% 0.205" 12.55 11.00 7.90
L(#) 1.498+0.125% 1.6590.151° 1.67£0.146% 10.44 9.52 6.80
JH(Z) 1.312+0.099° 1.578+0.116° 1.631£0.17° 10.13 10.66 7.99
HI(Z ) 1.405x0.131° 1.564 = 0.145° 1.59£0.125° 12.54 10.24 6.89
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24 FREOBIMEKERERKERLER

TR 4K R 157 d B TH> HI > L,
398,598 d B} HI > JH> JL(3 3), 157.398 d i} JL
5HIL S HWEXMNMRKEEREE(P<O.
05),JHEWERAEZE(P>0.05);598 d B} F

RELEI R BERIABE(P>0.05),

W £8 4% 38 K BR7E 157,398 & 598 d B 43 Fl
PLHI($) HI($) R IL($ )& X #EA 457 L TH
(3 ) \HI(3 ) X JH(Z )& K. 398,598 d B, H .
HaENETEEELEREE(P<0.05),

3 ETRESCFARAMNBHNAENIEKEREKER
Tab.3 Absolute growth rate in body length and growth index of different populations at different periods

I ERE(cm-d™ 1)

£ R

popglfl?t:ion absolute growth rate in body length growth index
157 d 398 d 598 d 157 d 308 d 598 d

JL 0.751+0.078% 0.554+0.057¢ 0.667 £ 0.055° 2.54 +0.094° 3.132+0.101° 3.707 £ 0.078°

TH 0.810.091%® 0.569 +0.06° 0.668 + 0.053° 2.614+ 0.101% 3.158+0.102° 3.709+ 0.077°

HJ 0.805+0.112%  0.579x0.071*°  0.669 = 0.054° 2.605 +0.125° 3.173+0.118° 3.710+ 0.078°
IL(%) 0.758 £ 0.07¢ 0.577+0.051"  0.692+ 0.056° 2.553+0.085%  3.174+0.086™ 3.744 £ 0.076"
JH($) 0.826+0.094"  0.594+0.052% 0.684 + 0.045° 2.630+0.104"  3.201+0.084% 3.733 +£0.065
HI($) 0.828+0.112° 0.610.07° 0.685+ 0.055° 2.631+0.122° 3.224+0.11° 3.734 +0.079*
L) 0.743 £ 0.084¢% 0.53+0.053° 0.645+ 0.045° 2.534+0.1° 3.091 = 0.095° 3.676 +0.067°
JH(Z ) 0.799+0.087%  0.548+0.061° 0.652 + 0.054° 2.602+0.098°c  3.121+0.105% 3.686+ 0.08°
HI(Z ) 0.784 +0.106° 0.552 +0.059% 0.651 + 0.046° 2.581 + 0.122% 3.128+0.1¢ 3.685 + 0.068°

3 ANEE AR B A 18 A 25 I 77 B A (D 44 o 7 4
K, FREEKBIRORDNEMBEREREE
PR 4tk AR

W £ B AR K 8 A I 3R B B R 388 A T 2
Ko WA KIEARTE 157,398 d if HI($) > JH
($)>JL(%),598 d it JL(%)>HI(%)>JH
(%), M 157.398 K 598 d i il 4 K 38 A
FITH(Z ) HI(S YR TH(S YB K. BME&F
WEf AR IBPR IR FiEf . 398.598 d B
ARHERBERZREZE(P<0.05),

FEAWRA, ANARFREERH S A R
B B SR B[R] o} e X 3 AR K IB R A R B
FEEMW(P<0.01),

2.5 FREOBERBXREER

JH.HJ #£ 157,398 d Bt ¥ B EM B R (E
4), B EMEARE T H, HEFFIHE
1.98.4.831% ;598 d it JH.HJ A= K ¥R & JL, 4%t
R R E BN 96.72% .95.83% , 3t A 0 1
JH.HI MR8 B T iR,

JH(S ) HI(4 )X 157 d B A A KR %,
398.598 d Bt JH(J ) By 4 %t 36 8 343 54 TL 1)
88.63% .87.50% ,HI (S ) Xt E RN IL Y
90.05% .84.92% ;HI( %) . JH( %) —HA A KR
ZGBTDL THOHT 78 398 d P Ze R S ERW

TERART I HEf
T MR, SR N R K BB R 32 B 4
EMARENNEERBBHEREEL W
(P<0.01),
x4 TREBBEGENBRAEE
Tab.4 Super-parent heterosis rate of body weight of
F, hybrids at different periods %

HERBRMBER

super-parent heterosis rate of body weight

JH JH($) H(Z) W H($) H(E)
157 6.67 9.36 5.07 13.21 19.32 7.36

398 1.77 17.29 -11.37 8.55 28.54 -9.95
598 -3.30 6.56 -12.50 -4.15 6.24 -15.08

FRHR I (d)
time

2.6 FREEKAR

FREKFE W=a BER, « B
0.0106 ~ 0.0666, b fH7E 1.8679 ~ 3.1435(3% 5),
398 d Bf FRAK T BHHEXERER, b HERE
3R FRIER BAEEMEFERER;
598 d At b fH X R® I m FEAK, R 2 et 3 7 Rk
K BERHAEREEZHRK,

SEASE EANAERTEIEARES
BB EA—F,508 d B} b H K& R® t i
BREAR B S , B 6 AR K 7 B A R AR T i
B, HP IL(F)ERKRTEN b HEMK, XA
1.8679 IR B IE % A K,
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186 K o= % R 2%
RS BRCIERHPENERTE
Tab.5 Growth equations of populations at different periods
b3 TN ERK I growth equation
population 157 d 398 d 598 d
JL W =0.0182L%%; R®=0.9079 W =0.0109L3-1%%; R%=0.9112 W =0.0666L>%%; R*=0.7536
JH W =0.0171L>-%; R*=0.9302 W =0.0113L>"%; R®=0.9439 W =0.0603L>%%; R®=0.8061
HS W =0.0232L>7%; R*=0.9339 W =0.0106 %132 R* = 0.9398 W =0.068L%%%; R?=0.8007
L($) W =0.0144L>%%; R* = (0. 8895 W =0.0172L3-7%%; R%=0.8754 W =1.2493L-%%; R®=0.6294
JH($) W =0.0128L>%%; R? = 0. 9386 W =0.0069L%2; R?=0.9268 W =0.1606 L2-%%2; R?=0.7820
HI($) W =0.0185L>%%%; R%*=0.9318 W =0.0162L3-%%; R%=0.9376 W =0.235L%%"; R?=0.7707
L) W =0.0187[>%1%; R®=0.9257 W =0.0205L%-90%; R%=0.9069 W =0.0583L>%%; R%=0.8149
JH(Z ) W =0.0187L%%¥; R* = 0. 9364 W =0.0222L%-%7; R%=0.9477 W =0.0989 > ; R®=0.8092
HI(Z ) W =0.0257L>™; R*=0.9336 W =0.0138L3-%7%; R%=0.9128 W =0.0748L>5"; R*=0.8553

2.7 FREEEKMERBERSH
BRAWRA, FRENS IR ERE T
PR T I RREH A IE R BB ; AR — R EEHE R B
BE -REHAXRE AR -AREHXREYE
TR (F6), 398 d i3 MR FRK HAE
MEZEERYRTHRENEEIER,598 d 5 W AH
R (B TH5E) o
JHYHRRKMEENRERBBARTRE
BRI E 2R 80 X JL.HI, 398 d B x4k E B ke
ERBHYRTHERRE R, 598 d i AR,
W £ FF B AR AR T oA B PR AR B4
k1,398 dBt BT A ME | f P AR K R EE G R E AR
BARFHRERREZRE;598 d it HI($ ) JL($)
FRE R E R EFRBRTRR R E R
JL(8 ) HI(Z ) JH( %) KA E R ERE
RFRERRERBGIH(S ) b s xR E Kk
ERBHATHREKARERE, EREZFRN,

3 itig

3.1 FREKBPLER

EWEAREL TN EARM, AENES
BEEBTEREZ, FREGERBMRITESET
— MR HIJH FEFRE 157,398 d BT ¥R T
MEMSRSE, LD HWBERBZBEAAE; EHE
598 d B ,JH.HI A KA K TL, B T = bR #
MERIE, R TH A KRBT W1, 00 ER
MEEEERAMAR BEREPIURMERLZEH
EZR, 9T HH XILWEKZER, B4, TH
e 398 d BYRYAB EMARBETFRELEOINE R,
XA ERFTAHE A B AR, ERFEA TN
FEREZRTIE,

JH.HI ZERK B 7 3 b JL B R # B
WEMT L, #HFRPELERFRERFEEZR
Rk, EESEERENBRERBETHHERE 5L
FEHEERBIE S,

Brown" B HAERK TR W=l FbEHE
2.5~4.0, X RBTFROERKRTBELFS MR
BRAHXREESE,H IL($)E S8 dH b LR
1.8679, E R EAEE. TREERFHIL(Z)
AR R R B, TR A K BB B T, B/
WAHEVEMR IL(?)EHNEE. 3 MEER
%398 d 2 598 d AR A —MRERERKE, &
ORI ER AR, BT DU B DA AL SR AR
B IE SRR A, RIEFRAEKREEN RS RE
32 HgapnEKER

WRoT B 45 FR 58 i A R 2 MR LR AR
HNERWMATHEEK 10%, £HENEE=4T+
AT S0, s bEEF R, P
BWAEKEERET 15.7%. 2REF, 6. EH
HEREREZE(P<0.05), 23 J5 1 M £ 5 38
HRBAKRT IL FRBBER ELRZERTH
HEEUFE 157 d I ER KT IL FREESE,
FO EAFIEE (K) R BFEERKR EKEBR
b MR T FE AR BE | 157 d B £a /)
T HEf,398.598 d f M K THfEif, HIREZEAR
FZTRESFEMSR EALKERNEERE,

HFESNERR, FENEANAENEZR B E
BN ERTEELN WERNEREEAE
FHAHAFZEA S ARG, AR5 F A
ARERTHEA, T UAERE A LR AR
FIABRERIEAOE, FEEEAT UREGE
&
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e TREEEKHEURNERRBREXRN
Tab.6 Path coefficients and correlation coefficients of main growth traits among offspring
BB FE B path coefficient ¥R E H) Pt & B 3 decision coefficient FH3< & %X correlation coefficient
Bk R FRENE (D
population trait time ﬁ:ﬁB( Ellm) ﬁ:%B(I-IInm) Da Dsg D(sL+ B10) T(BL- BH) I(BL - BW) * I(BH- BW)
JL &K BL 398 0.5577 0.3764 0.3110 0.4198 0.8807 0.9342
598 0.4483 0.3922 0.2010 0.3517 0.7434 0.8405
PR BH 398 0.4912 0.4274 0.1827 0.9186
598 0.3333 0.5276 0.2784 0.8609
L($) &K BL 398 0.6193 0.2984 0.3835 0.3696 0.8578 0.9177
598 0.3680 0.3696 0.1354 0.272 0.6541 0.7376
PR BH 398 0.5312 0.3479 0.1210 0.8791
598 0.2407 0.5651 0.3193 0.8058
(@) HRBL 398 0.5938 0.3296 0.3526 0.3915 0.8411 0.9234
598 0.5746 0.3253 0.3302 0.3738 0.7364 0.8999
% BH 398 0.4994  0.3919 0.1536 0.8913
598 0.4231 0.4417 0.1951 0.8649
JH &K BL 398 0.7211 0.2337 0.5200 0.3371 0.8962 0.9548
598 0.5255 0.3591 0.2762 0.3774 0.7528 0.8845
% BH 398 0.6463  0.2608 0.0680 0.9070
598 0.3596 0.4770 0.2275 0.8725
JH($) &K BL 398 0.8122 0.1367 0.6597 0.2221 0.8305 0.9489
598 0.4879 0.3940 0.2380 0.3844 0.7463 0.8819
PR BH 398 0.6745 0.1646 0.0271 0.8392
598 0.5641 0.3279 0.1079 0.8920
JH(Z ) H#KBL 398 0.6550 0.3054 0.4290 0.4001 0.921 0.9604
598 0.4932 0.3894 0.2432 0.3841 0.7422 0.8827
% BH 398 0.6033  0.3316 0.1100 0.9348
598 0.3661 0.5247 0.2753 0.8908
HJ % BL 398 0.6582  0.2049  0.4332 0.3881 0.9023 0.9530
598 0.4852 0.4036 0.2354 0.3916 0.7678 0.8333
% BH 398 0.5939  0.3267 0.1067 0.9206
598 0.3725 0.5256 0.2763 0.8981
HI($) &K BL 398 0.6994 0.2550 0.4892 0.3567 0.8776 0.9544
598 0.4403 0.4241 0.1939 0.3735 0.7288 0.8644
PR BH 398 0.6138 0.2906 0.0844 0.9044
598 0.3209 0.5819 0.3386 0.9028
HI(Z ) &K BL 398 0.6052 0.3322 0.3663 0.4021 0.8885 0.9374
598 0.6096 0.3134 0.3716 0.3821 0.7737 0.9230
% BH 398 0.5377  0.3739 0.1398 0.9117
598 0.4716 0.4051 0.1641 0.8767

E:OBRARETMTUKKRENERERRE, AT UKNRENEERAK

Notes: the numbers underlined are direct path coefficient, while the numbers without underlines are indirect path coefficient among path coefficient
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Growth comparison and path analysis of selfing of Jian carp and
reciprocal crosses hybrids between Jian carp and Huanghe carp

TONG Xue-hong', YUAN Xin-hua®, DONG Zai-jie?,
MIAO Wei-min®, SU Zhi-feng', YUE Chun-mei', LIN Lian-sheng'
(1. Wuxi Fisheries College , Nanjing Agricultural University, Wuxi 214081, China;
2. Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: Based on Jian carp and Huanghe carp, three populations including selfing of JL(Jian carp ¥ x Jian
carp) ,direct cross JH(Jian carp$ x Huanghe carp £ ) and back-cross HJ( Huanghe carp$ x Jian carp £ ) were
established and tagged by PIT(passive integrated transponder) system with concerned growth parameters measured
on 157,398, 598 days after hatching respectively. The major results were as follows. (1) The orders of the
growth rates were HJ > JH > JL on 157 and 398 days and the difference between JL and HJ was significant( P <
0.05). On 598 days, it turned out to be JL > JH > HJ and the difference among offspring was not significant( P
>0.05). (2) CV of body weight and CV of body length shared the same tendency that was HJ > JH > JL on 157
and 398 days and JL > HJ > JH on 598 days. CV of body length was smaller than that of body weight. (3)
Fullness increased with time and it was the highest in JL. The difference between JL and JH, JL and HJ was
significant. (4) The growth differences between female and male carps were significant. The growth rate of
female carps was faster than that of JL all the time, whereas male ones only showed the growth advantage over JL
on 157 days and heterosis declined on 398,598 days. (5) The decision coefficient of body length to body weight
played a leading role on 398 days. On 598 days, the decision coefficients of body height played a leading role for
HI(%),JL(%) and body length for JL(Z' ),HI(Z ),JH( % ). For JH(Z ), the decision coefficient of body
length and body height were almost the same. (6) Difference of body weight and absolute growth rate of body
weight were not significantly influenced ( P > 0.05) by breeding days, but the influence was highly significant
(P <0.01) to body length, absolute growth rate of body length, instantaneous growth rate of body weight, CV
of body weight, growth index and fullness. The influence produced by different populations and different sex of
fish was highly significant to all the growth parameters above.

Key words: Cyprinus carpio var.jian; offspring; growth parameter; heterosis; PIT tag; path analysis
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