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TEAGTF LA 207 fik 2 2 KM s 28, B
1l RE AT 2 A 8K A 2188 K 7 7 e SR e 4 1 5 1) B
WK

1

1.1

SO I 21 68 At S5 A0 BRI T 2013 4F 4 H ik
FIT A8 FE 1L T R K = S5 A ] % RER R H AR5
HERY ZRE O EF LG AR e A~ A 5%
K. AREEE N 2.8-3.5 kg, KETIMG . HEIREE
AR R SR A SR 4 16 B, RAIA T T
BE T R R R AELPRECAL SRR, i B B L A1)
V=2 @5, B 1 Rl 2 BMEfamcdl, Sitasr
T16 2R R, Hhad s M EEEER.

RS FR A A6 ST 10 B 35 AN 1B T /KA . 775
I IE] A A7 Fa R 35 R R YA A T, R AR BE H
BRI e L i BURTEC A R, SR I BB [ 98
KR MR AR, HFRARWFHEE 8. H
BHE M | KRR — B, T R LE RN
0. 55 B AE B K =R A 58 BE b B 0 S5
R A7 56 1 o

B R APt R 3000 2, HiE 2 60 H
W, HRABEHILLE 300 B, 7£ 90 HIR AR AR
BEHLIREE 60 B, T 135 H#HAT MR Foric, &
MR RZFICY) 50-60 B A, M52 i FhRic i MA
BOh 790 B o bRl a MR G FREE, A AR I 1)
AfIE] 5 A 45 135 H T 200 H il o WU i (8] A 1 57
AR, TR T AR, 40t 65 d K
B, HERXAZYANREEIET: . REEE R BTEH
FEARFAE , PARAEROCH N AEL, B PIANFRR IR
TR AT HA SR & o W A 2R KR 5
R AR, T I A, KSR 0.01 g,
FH LT B8 Wepn R RO, KBS 0.01 ecm.
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N EEATHLLEE AR B 200 H AR R MR 3
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(5% 7245 2009; Liu et al, 2011), ¥ 135 H b4 Kk
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R B (1) e A A, ) S B R 7 2 W 5%
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E(y)=Xp.E(a) = E(m)= E(f) =0 E(e)=0.
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2.1

2T 7Ry BlAS [R) H I A 5T o A K 1) 36 78 2
T2 1 H, 78 135 Hi A1 200 H %, A BF 1 (E
IyHIh 4011 g F1120.79 g, WK BYSFEEIE S50k
10.51 cm F1 16.43 cm, R 57 #1978 5 REAHXT AR,

7E 135 HiBF 200 HIE520 0.24 A1 0.26;5 KK W)
AR S ZBONAXT /N, 78 135 HIEA 200 Hi¥H
0.09, LIRFTHAF], 23l 135 H i F 200 H 1Y
S B (& 1),200 H RS RE 135 H #8755 1)
HEINMIAR S, RS i ] IR A G . A
FECH 0.72(P<0.0001), FH 135 HERH 200 H A
AR PR AN DG, R A B 135 H IR A T s 1

=1 g
Tab.1 The phenotypic parameters for growth traits of Takifugu rubripes at different days of age
PEAR H % M P {H b 2E 5 R AL RARME f/ME
Traits Days of age No. of individuals Mean  Standard deviation Coefficient of variation Maximum Minimum
A Ji 135 790 40.11 9.51 0.24 73.38 16.63
Body weight(g) 200 765 120.79 31.96 0.26 206.01 45.02
NS 135 790 10.51 0.98 0.09 13.69 7.15
Body length(cm) 200 765 16.43 1.47 0.09 19.80 11.40
U 2 3
01 ¢ ¢ ¢ . Tab.2 The natural log likelihood (-2InL) and likelihood
» 60F o ’}“,{i o % ratio (LR) obtained with 3 genetic models
&n T N .
@ < S0f & :‘&‘;& *. Wi H Ttems A Model  fBISR{H-2InL ISR IL LR
= 5 * G =)
T 2 40t M *s Ak it 1 3724.75
“n g < *x%
w307 0“” 3 2 3753.60 28.85
~ 20f R 3 3727.47 2.72™
10F . 1 738.92
0 . . . s ) i 2 747.15 8.237
0 50 100 150 200 250 Body length (cm) Ny
200H % 200 days of age 3 744.89 5.97
o :‘: D’yjﬁ LR(“ _Ié" N ﬂ‘d :1’ ‘l:|‘4*‘7 7.

Fig.1 Scatter diagram for body weight

NP AR
2.2

ANTF AL R AL U SRR IR 20 X T 200 H ¢
AR, BB () IR () Z AP AE i 2 5, &
] e ) MR SO 6 0BT 4 AR PR AT 35 R ) 5 A
(ORI B) Z I B E VR 22 5, SRWIREA RN
XF AT B F AR PR TC 250 o X T 200 H R R
ST AR TR SR . I R, dE AT AL
ARITEE 200 H R A KRR I8 AL 2 B oA s i v i

3 fii 200

0.01 B x°=6.63, **F/RIEIEM B2 F(P<0.01), ns #n
AL B E 257 (P>0.01)

Note: Likelihood ratio (LR) statistics, x*=6.63 at 0.01
significant level when df=1; **. Extremely significant
difference at P<0.01; ns. No significant difference

[Fi Fof =% BB P 35 A% 28007 1 4 [ B A8, BV AY (3) h Fix
DLt i
2.3

23 35 T AT Tyl 200 H A KRR AY 1A
TR EH 5. 2RI S TRESHL,
o R B s AL A THE R 0.16, AR Y 4= R i

Tab.3 The genetic parameters for growth traits of 7. rubripes at 200 days of age

FER s 2 DI Qi e P VA &= VA , AFIMRON gk 2R

Traits =ATE %r J5 9% o2 HE o—?. % o WAL h o £ o o
A Fi & Body weight(g) — 398.26 63.73 46.49 288.04 0.16 0.12 0.72
&K Body length(cm) 1.62 0.23 0.21 1.18 0.14 0.13 0.73
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BN LSRN 0,12, IRJFE YR 2Z 3000 LR 0.72; 1K
K B8t AE A5 R 0.14, KK A9 4 [a] B s s b3 Hy
0.13, PRKAFRZRN L E R 0.73,

3
HEF A PR B SRR B T 3 B K
BAR e BUhE: . ST 5 IR AT B 2 ARl . M

BEREAR 1) 22 31 245 14 R 224> A I ) i MR S 02
T R R R AR R B, HX TR S THAER Z A
JIRW T o FSEPARES, K= g R il T
ERZ T, TR R TR B REBHEAT i T hRiC iy
I I) i, A AT A AT A R B A R I, i
I AR R R YRR C s T (3T Al , X2 3 & 3h)
To i A L4 i 7

TR S E ITEAIRZH, b 29 R AR
SR B T 43 B /s IR H s 4E (Patterson et al,
1971), i HETHEAT & $OAK ™ s A KR s 1% F
i EZ 7 S IR THst i S BT R A
W, 1ESLBRE M AR D TETE A2 5 i el B
PRt £ s A TR R 3R, G, 7R S R i)
IO 4 7% S RT REAFTE 1Y) [T 5500 FIBE LSO , 38 5 A
(i) 455 50 LU i 7 o AR MR BLAT Y 25 1 52 Wl 14 2800
PR o WA ) 85000 ) A PR s AL 2 8 i T 7R
B RLZIRIE . TEULES(Oncorhynchus mykiss) (Crandell
et al, 1993), KPGEHEE(Clupea harengus) (Bang et al,
2006) . T Vifi(Dicentrarchus labrax) (Saillant et al,
2001). BEHEMR(Acantopagrus butcheri) (Doupe’et al,
2005) I FBE(Liu et al, 2011)28 K% BT REARV 52
W A AEAE , T Martinez 48(1999)H1 Gjerdea ££(2004)
W43 IR S T 4 [R) B2 %8R K A £ (Oncorhynchus
kisutch) F K V9 HE 05 4 (Gadus  morhua) £ K VIR O AE
F ., H B, AR LS AN [ A 08 TS AN [)
JE B SHUG TR R

A B 5 30 o AN [ A5 Y L A i 5 i) 21 2R )y B
A AR R P B AL 8007 20 475 o4 35t 4% 2007 0 4[]
RO, P T 8 RS (3) Ry Ak L8 AR Oy il A R MR
BHE SH IR AU BEASKON X B AR MR TC 3%
M) , 3 T R A PR R AS B 50 D00 7 21668 R 5 Bl A A R Y
H 4> 3100 135 H #1200 H i, A% 5 015 B .
TEC A SCHRH , REASRION & 54 F R I 2250 MRk
BB, M5 R H 840 RS RO 52 06 32 7
K&K (Kaori et al, 1999; Shimada et al, 2007). 4= [l 1%k
T PR F) A FH i BB it AN [) T A AR 61/ 22 5, T
168 H % T 68 {K 57 4t (Su et al, 1996)F1 180 H #% F {4

R A SR (Liu et al, 2011) B AG 2800k 145 5
PRI T8 Hp 2 15 2 L RN T A7 25 57 o 3k 28 R R A T
AERMERIC SR B S5 ARG, RIS 8L AT
S5 A AR R] , DI E S 42 [R) B A% 7 13 fa 2
X — K A BRI

AN, DB QOONIHE T 4 AT KR 6T
(Scophthalmus maximus)180 H A 5T iYL FRE Y |
253 USRS 36 0 i 1Y) SR DL TR 5 AR BF 5 445 AR 5 4
W4, HE—2GAIE T T AR A ) 1E A AN A
i AR R, H—, SRR
AR FhRICZ mT, PR IR B R, AT
MR RZBFEB R 2257, K, 285
FiEQCA VAR, i EAEF R R AL,
BT 4 () L 2H 80 A T A

K I B R 2068 45 5 il 200 H A=
KRS8, R EL JifiHEy 0.16,
TR K B L ST 014, F AL 11 0 90E bR
HE: AL ITEREN 0.05-0.15, HhEEEE aE N
0.20-0.40, st LRI 0.45-0.60, #EifE 7
JLHE A 0.65 LA I (Cardellino et al, 1987), £L8& 7 )7 fili
AR AERTE X A & I 0 3845 B2 1 b S sl
F1o HAET, A R EEAR Iy il A K Rt % S 8 T HE
()25 5 i TG SCk T L& %

S At £ 2 5 R A S % 8 B B 2R K R A 3k
f& 41, KRt (Larimichthys crocea)180 H {14 5 2 Al
LRI IR THES A 0.40 F1 0.3 1(F (554,
2013), A6f 185 H &5 & ALK i3t 4% ) Al HE
¥k 0.25(5EAZE, 2008), ML 360 H A &
KA AL TG THE S 0.45 F 0.28(X -5 4,
2009) . X2 R Y A K PR B AL Al T E Y
FAMGREE R, AFEIR N, LR iR
FH B 29 0 455 AU A B ATL 4550 07 00 2 I 2 T — A e gk
RN, I TG 4 [R) B AL 0 BB AR 550 45 H AR R 1) 77
FEo JOBE, SXMIRIGR T It Jr 2, $#Em T
WAL Ak THE

MRS P AL S T 4[] R A% A A B AL A B
IR A 35O 7 224 ARG, 18A% 1Al B bl (Il
T o HTPARMRACH 1 ACEHE, A AREN BRI R I
AR, M HRA 8 M EFMEAER & 50%, XL R
T R 2R RLN , AR A —R il 22 5%
S Ay U A TR MO R0 Jr 2%, M S B3G5 A% 146
EBARAY, HULIR AR R A RS R HEE,
W, R R 180 H A5 MR Ak T T AL 14
ISR 0.28 F1 0.26(Z454F, 2011), F6F 240 H AR
R A THs AL 1435128 0.27 F10.30(Liu et al,
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(Su et al, 1996), XL G FHRE 195 % S HE S A
WFSE 25 T R 3, A3 A ok FH 0 20y g s 72 3 ] i
AL T NP B A RN R4 [ RN o X6 L sk SEBIF A
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TIN5 0N s AL AT, Wl b WL, A
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ARIBALVEAR B RRY AR5 T 24 KR 18t A%
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Estimation of Genetic Parameters of Growth Traits of
Redfin puffer (Takifugu rubripes)

LIU Yongxin', ZHOU Qin*", ZHANG Hongtao?, JIANG Changbo’, ZHANG Fuchong®

(1. Chinese Academy of Fishery Sciences, Beijing 100141; 2. Beidaihe Central Experiment Station, Chinese Academy of Fishery
Sciences, Qinhuangdao 066100; 3. Tianhe Aquaculture Farming Ltd.Co., Tangshan 063205;
4. Hebei Ocean and Fisheries Science Research Institute, Qinhuangdao 066200)

Abstract Redfin puffer is an important marine fish species and is widely cultured in China, Korea
and Japan because of its high edible value. It is common that in the development of redfin puffer
aquaculture cultivated fingerlings showed slow growth rate and poor resistance to disease. To improve the
traits of interest, accurate estimation of their genetic parameters is needed to develop selective breeding
programs. However, the heritability of different growth traits in redfin puffer has been rarely reported so
far. In this study, we generated eight half-sib families (16 full-sib families) of redfin puffer Takifugu
rubripes with artificial insemination to select the optimal model of genetic evaluation and to acquire
accurate and reliable genetic parameters of the growth traits. Two growth traits of 790 redfin puffers from
these families were measured, including the body weight and the body length. The growth traits at 135
days of age were used as covariates to construct three animal models as below: in model (1) the additive
genetic effect, the maternal genetic effect and the family effect were considered; in model (2) the additive
genetic effect and the maternal genetic effect were included; and in model (3) the additive genetic effect
and the family effect were analyzed. DMU software was applied to estimate the variance components in
each model with the average information restricted maximum likelihood method, and the differences
between the three models were analyzed with the likelihood ratio test. The optimal model was used to
estimate the genetic parameters of growth traits at 200 days of age in redfin puffer. The results showed
that the maternal effect was significant in none growth traits at 200 days of age. Thus, the optimal model
should be model (3). At 200 days of age, the body weight and the body length showed heritability of 0.16
and 0.14 respectively, and full-sib effect ratio of 0.12 and 0.13 respectively. These results suggested that
there could be a certain potential for growth traits during artificial selection and that family breeding could
effectively improve these traits in redfin puffer.

Key words Redfin puffer; Full-sib family; Growth traits; Genetic parameter; Optimal model
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