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Fo 53 P 05 A A5 R, A T DR R DAl RO Y 5t 1%
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ATWFE, FHIL, A BLUP & 78 B A 42 h
K77 BB E T 3 B APAG T s 7EXTER (Penae-
us orientalis )" . F 8 (Paralichthys olivaceus)™ .
i ( Hy pophthalmichthys nobilis Y K HE W5 (Cras-
sostrea gigas)"® MR (Cyprinus carpio)™ e B %
dE 10 (Oreochromis niloticus )™ 25 i #% 18 ¥ 3R 15
TR AR EROR . AT IER 4 MR AL B 1
BCAANA R RAS Gl N TR B R R R
FH BLUP B8 WO 4 I AR A8 B4 BT 4 (A4 44 5
H 38 1 DL Q3R AR AR e A A /4 B 2 st 1%
SHCRE FE AT BT o LXK & (A 1 £ AR I8
FRUH B BE 1 22 7k . DU 2 )M R AL B 228 5 PR 1Y
B RRMES%

1 MHERFIE

1.1 &MAREEER

AP AR AR B S5 ARy T VG A bR 2 2R AR S RO A
PR R AE 4 N LAV B T WA 1) FRBE R AR L 7 ) P A
M B R e S R b R 0 2 MR R T T
AP R R i (422. 6 £ 47. 8) g, B} A - H4 4K i
(524.6+36.8) g.
1.2 REMEE&EHIESF

PEPEME IR & B A & M R AL 40 B (ACAR 20
BB REA 20 ), RN T B2K (it E3CBL M 7
B A 9 RBACAT 8 BEEAME# 2 WA R 23 4
(XD, @74 RAREERZBERMELZMUY
(LRH-A), ffi F it N A 10 pg/kg . XA 5 pg/
kg, B R & PIBGE &8 09 Z A5 09, B T W A4 N
. FEfr ks B RERBEVLIEE 1 000 k& i
N ONEERLE T
1.3 REEESERNE

R AERKE 6 g U L B KRBEILE
B 40 B,k A PIT 2585 A (1. 35 mm X 8 mm) Fric

J& . AE 3 DALY 200 m* Kt HF iR &3R5, A4 M
RACHEFEIE 180 H W 22 47 iF, 4 #R b 3 vp 70 %6 LA 1
B AN D A T o PR IR TE L TR H B R/
RSE . W A R LR AR B D 100 mg/L Y MS-
222 JBR T v bR SRR i, FH FR ORI AR A R
BHEEN 0.1 go SRAHWEbR = RO & 1A K FOAA 58, 6 1
FEH 0.1 mm.,

®1 2MRE@BREME

Table 1 Family construction of Cyprinus carpio var.
Quanzhouensis

A B Female

Male FO1 F03 F04 F05 F06 FO7 F09 F12

MO02 N/ J

M06 N N,

MO8 N/ N,

M12 J J

M13 J J

M16 N/ N/ N/

M17 N/ N N/ N

M18 N N, N,

M19 N NG N/

Note: "</ " indicates a successful family
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KM ASReml-R A PFAG 42 M AR AE 814 A A2 K
PEAR B 22 41 4%, BE B 29 1)K Bl AR (Restricted
Maximum Likelihood, REML) i il 5 £ £k 4 JC fi
il (Best Linear Unbiased Prediction, BLUP) 3% 5
BAESHONE M. Ho i m R AR T Sk
K/ VR FE R R A BTSSR R

Vijumn = p T Pond; + Age; + Sex, + Pond, X
Age; + Age; X Sex, + Pond;, X Sex, + a, + f, +
€ ijkimn * (D
2y RS AR SE E 0 R B
B . Pond, R/RFFFAMBNL , Age;, Fon FroH H AL
- Sex, Fn MR . Pond, X Age; |\ Age; X Sex, .
Pond, X Sex, 73| 7= W . H &% L P 9l 2Z 18] /9 B AR
RN sa, S IMPERAE RN, £, RERERGFRIHZ
P 45 5 I B8 BE AR 5 e 500, S8 TARBEDLER 22
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ST €ipim s (2)
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2.1 EMREEBERZHERKMEKREHEXE

N R AG A 4 T AR AR TE R /MR SE L H
HOE R P G A R A 2. MR BR A H O R
FRAS S R B . 43 9 0,52 F1 0. 51, % W 4 R
T BB A G kP DR P R A R A R i) A K 3
T2 RN RIEEE A M BRI G

R KZES . RFEMERAZ S ZEBLAE 0.10, 2R
W — B0 . PR T R TRORE S R 4 M R A6 i A i
RURFIE 22—, T DAASHF 5% 2R FH AR /4% 5 A5 1 1% 6 AL
20 /)N U I A R R R A R . ST R L HF
KN 5. 53,48 5 R KK 0. 18, 16 fi A otk vh ik F v
K. IEAMERE 50 AT R AR R AR
H 38 5K AR S o 1 7S o A o P AR BE (D
0.31) MK /R SE (R BE 0. 27) H5¢ 35 3T A 1E 1E 25 430 1
A AE S T 3R 0 25 1F 3 BN Bl N 5 S R A 3 /D
PR AR ¢ M 23 A 2 %, H 8 5 AR K M 56 iR
(R*=0.96,P<C0.01), Hyk b H # & 5K 58 (R* =
0.89,P<C0.01), ¥k #IM &8 E KV, HI&E 54K/
S8 M e f /N (R? = 0. 26, P =>0. 05) (& 1),

Table 2 Descriptive statistics of growth traits of Cyprinus carpio var. Quanzhouensis

IR ST Descriptive statistics IEAMERE Normality test

PEAR Traie UM Rk T I BREW G JrEtE fi 33
Max Min Mean (2% Statistic significance Skewness Kurtosis
Body weight (g) 14. 60 93.00 27.38+14.01 0.52 0.108 0.00 1.29 2.01
Body length (cm) 6. 83 19. 07 11.47%1.99 0.17 0. 066 0. 00 0.65 0.33
Body width (cm) 1.02 3.40 2.09%0.39 0.10 0. 056 0. 00 0.31 =0.20
Length/Width 3.39 7.52 5.53£0.57 0.18 0. 056 0.00 0.27 0.59
Daily gain (g) 0.08 0.53 0.16+0.08 0.51 0.109 0. 00 1.29 2.10
_3 KR K/ VRS L R 07 22 A R A ) (3
056 2 3). ERAHIR G PR K T8 Tk A
< mh 95 BI 0.45 (P <20.01),0. 42 (P <<0.01),0. 36
. . (P<20. 01l 0. 39 (P <20. 05) . fA K /1 5 4 {1G i
| 089 |2 J3€0. 12, P=>0. 05) . 35 W] 4 JH 7R AL 88 fhe 50 4 4 14 4R
S e | TR 7 TR DA A
ET R Ea 2.3 REAEMBEEX
L /,a ,a“"" ﬁ%jg SR FH T A4 0 05580 A5 2 1 1 2 780 A0 5 5
= s e ] A O (e 40 45 R WP B PR PR L

* ¥ means extreme significance (P <C0. 01), * means

significance (P<C0. 05)
FLT A MR AR 83 A 4 IR 1 R 56 2 43 B

Fig.1 Correlation analysis of growth traits of Cyprinus
carpio var. Quanzhouensis
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0.55,0. 58, % BH 4= M 7R 16 i R 78R 4 e 1E A AR Kbk
AR B S IR M3 59 L 268 B R b O R Ak AR R MR
F14) 3 T AR AR A5 A 1A R )y T ) 38t A 0 R L R 2 1
RE A 1EE KM, DLk B LR e 4 N R A8 B4 TR R 44 11
[Fi) B 5 o L A R
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Table 3 Variance component and heritability of growth traits of Cyprinus carpio var. Quanzhouensis

Pk Tk 4% 22 Wiy 7% 24 )y % Ty 2% ik

Trait o’ o’ o’ o’ h? =+ se
Body weight (g) 82.45 10. 51 100. 45 193. 41 0.45%0.18 % *
Body length (cm) 1.66 0.32 2.23 4.21 0.42%0.26 % *
Body width (cm) 0. 065 0.032 0.081 0.178 0.36%0.14 % »
Length/Width 0.041 0. 063 0. 247 0. 351 0.12+0.25
Daily gain (g) 2.63¢— 03 4.25¢-08 4.09¢- 03 6.72¢— 03 0.39%0.13 *

Note: ¥ * means extreme significance (P<C0.01), * means significance (P <C0. 05)

F4 FRAPERMGTTHSMNREERBBLMBEEX

Table 4 Phenotypic correlation and genetic correlation of Cyprinus carpio var. Quanzhouensis estimated by animal model

LEZN PR B () PR Cem) A% (em) /3L HIEE (o)

Trait Body weight (g) Body length (cm) Body width (cm) Length/Width Daily gain (g)
Body weight (g) 0.90£0.06 % * 0.99£0.02 % * 0.67+0.12 0.98%0.01 % =
Body length (cm) 0.95+0.01 * * 0.92£0.07 % * 0.96£0.02 % * 0.81£0.09 % *
Body width (cm) 0.95£0.01 % = 0.85%0.02 % = 0.97£0.02 % = 0.97£0.03 % =
Length/Width 0.62+0.04 % * 0.94+0.01* * 0.89£0.02* * 0.58%0.31
Daily gain (g) 0.96%0.02 % * 0.76+£0.18 = 0.95%0.02 % * 0.55%0.22

Note: The upper part of the diagonal is genetic correlation and the lower part is phenotypic correlation; * * means extreme significance (P <<

0.01), * means significance (P<C0. 05)

2.4 MEEMESAMERELE _siple  4se7
S e B R 825 4 AR 75 0 1 30 A 6 43 7 22 Jm 020 | 013 | ooss’| 019 [2
B, FR A K R R A K A < o
2 T Kb 1 (P <0, 1)« FC A AR 2 i 1 o i}
PSS b B 15 1 58 22 16 0 4 O R B 0. 13 042 o0s6 |2
(P20, 01) (& 2), 53 8 AR 4FHE AR 4 28 {10 75 0 60 o 1%
S IR 5 HEARERE 1094 10 58 FhIEAT B8 Pk 2 L ST 2 e T W) R 00
BRI A P B R R B T R M 1Y i f } s [hwTE
L B B 5 I A6 0/ A 2 4 39 6 9 4 R W T Ll

AUEBERBEAT 100 MAKRH 18- 23 NE R ME * % means extreme significance (P <C0. 01), * means
T i 3% £ 0 AT 10%/[\12'&5'% H14-18 1M MFKFR. A1 significance (P <C0. 05)

K53 M1, 2 Bl ER Bh 7 AR L, B3R 5 FhpIR HEAE B2 AN R 880 A A IR 7 (A G 0
i) 10% i A~ {Z{S #H 8] $ ﬁ:}' %IJ & 23.53 V .29.41%. Fig. 2 Correlation analysis of growth traits and breeding

44.12% .55. 88 % F1 63.50% (3£ 5) ., w UL 3% H =/ value of Cyprinus carpio var. Quanzhouensis
L2 3 AR FH 7 b (L0 456 o A 106 B R R A 1R 2 T 4%
FEAEW] A 22 5
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Table 5 Selection comparison of Cyprinus carpio var. Quanzhouensis individuals based on phenotypic value and breeding value

) 571 ZR R S BES

S ¥4 3 A S A B R R R IMM;EIE]%‘_
U - . Number of (%)

/N Mean phenotypic value Mean breeding value . g
Trai breeding families Percentage
rait
of the same
A B A B A B individuals (%)

Body weight (g) 58.35+10. 39 55.96+11.94 16.23+£4.0 14.94+2.68 20 17 23.53
Body length (ecm) 15.47+1.11 15.46+1.25 2.72+0.68 2.51+0.47 21 18 29.41
Body width (cm) 2.81%0.16 2.63%0.18 0.46£0.09 0.43%0.06 23 14 44,12
Length/Width 4.61+0.32 4,39+0.37 -0.13%£0.03 —-0.13%£0.04 18 16 55. 88
Daily gain (g) 0.33+0.06 0.29%0.07 0.12%0.03 0.11%0.02 18 17 63. 50

Note: A stands for selection based on phenotypic values,B stands for selection based on breeding value

3 it
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FHEAR b L 71 (0.2<<h*<<0.4). X 5 FE
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A v [ 6E IR 58 R A T 0 1A BT i R K 352 4% 0 43 i Ry
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Abstract: To estimate the genetic parameters for growth traits of Cyprinus carpio var. Quanzhouensis, 23
families of C. carpio var. Quanzhouensis were constructed by nested mating design and artificial insemina-
tion. A mixed linear model was used to estimate the heritability, phenotypic correlation, genetic correlation
and breeding value of weight, body length, body width, body length to body width ratio, daily gain of C.
carpio var. Quanzhouensis. The results showed that body weight (0. 45, P <C0. 01), body length (0. 42, P <
0.01),body width (0. 36, P<0. 01) and daily gain (0. 39, P<Z0. 05) were high heritability, and the body
length to body width ratio (0.12,P >>0.05) was low heritability. There were high phenotypic correlation and
genetic correlation (0. 76 —0.99) among body weight,body width,total length and daily gain traits. The phe-
notypic correlation and genetic correlation (0. 55— 0. 67) between body weight and body length to body width
ratio,daily gain and body length to body width ratio were low. The analysis of breeding value showed that
there was a very significant correlation between daily gain and body length,daily gain and body width, body
length and body width (P<C0.01). There were significant differences in the results of individual selection and
phenotypic value selection using breeding value. The multi-trait comprehensive breeding strategy should be a-
dopted in the breeding of C. carpio var. Quanzhouensis, and the growth rate, body shape and body color
traits should be improved at the same time,so as to obtain new varieties of C. carpio var. Quanzhouensis with
high quality and high yield.

Key words: Cyprinus carpio var. Quanzhouensis; growth traits; heritability; genetic correlation; phenotypic

correlation;breeding value
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