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£1 FREKHES. FRBETEFEEKERRUSH

Tab. 1 Growth trait parameters of Hucho taimen with different ages under different temperature n=35;x £SD
/ /C /g 1% /em 1%
month age temperature body weight coefficient of variation body length coefficient of variation
4 13£1.5 1.52+0.37 24.34 5.26+0.40 7.69
6 13£1.5 5.80+1.60 27.59 8.43+0.79 9.37
9+1.5 3.52+0.81 23.01 7.01£0.63 8.99
8 13£1.5 10.02+2.11 21.06 10.34+0.86 8.32
9+1.5 6.48+1.52 23.46 8.87+0.74 8.34
11 13+1.5 12.00+2.99 24.92 10.99+0.96 8.74
9+1.5 8.50+1.97 23.04 9.78+0.75 7.67
S (13+1.5)°C , (9£1.5)C

Note: (13+1.5)C means high temperature, (9+1.5)°C means low temperature.

R2 FREKRHH. FREETEFHYEERKERRETENHFESN

Tab. 2 Variance analysis for components of phenotypic variation of Hucho taimen with different ages under different tem-

perature
source of variation
/ /C
month age temperature trait between dams between sires between posterity
dr F dr F df

4 13+1.5 BW 4 28.666" 14 5.688" 646

BL 4 23.630" 14 3.669" 646

6 13+1.5 BW 4 29.189" 14 6.585"" 646

BL 4 25.628" 14 6.239" 646

9+1.5 BW 3 32.242™ 11 7.445" 510

BL 3 51.100" 11 10.675" 510

8 13£1.5 BW 4 21.764" 14 5.123" 644

BL 4 14.210™ 14 2.904" 644

9+1.5 BW 3 23.243" 11 5.579" 510

BL 3 38.967" 11 4521 510

11 13+1.5 BW 4 33.075" 14 7.542°" 646

BL 4 38.582" 14 8.677" 646

9+1.5 BW 3 42.565" 11 9.556"" 510

BL 3 40.706"" 11 9.1917 510

:(13£1.5)C ,(9£1.5)C ,BW ,BL ,df JF L (P<0.01).

Note: (13£1.5)°C means high temperature, (9+1.5)°C means low temperature. BW means body weight. BL means body length. df means de-
gree of freedom. F means F-value. ** means extremely significant difference among groups (F-test, P<0.01).
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Tab. 3 Covariance analysis for components of phenotypic variation of Hucho taimen with different ages under different

temper ature
source of variance
/ /C
month age temperature trait between dams between sires between posterity
dr F dr F Df
4 13+1.5 BW/BL 4 27.925™ 14 4.473" 646
6 13+1.5 BW/BL 4 29.330™ 14 6.595" 646
9+1.5 BW/BL 3 41.159™ 11 9.231™ 510
8 13+1.5 BW/BL 4 21.754™ 14 4.356" 646
9+1.5 BW/BL 3 29.944™ 11 4.671" 510
11 13+1.5 BW/BL 4 38.146™ 14 8.187" 646
9+1.5 BW/BL 3 43.016™ 11 9.689" 510
:(13£1.5)°C , (9£1.5)C ; BW ,BL ,df JF L (P<0.01).

Note: (13+1.5)°C means high temperature. (9+1.5)°C means low temperature. BW means body weight. BL means body length. df means de-
gree of freedom. F means F-value. ** means extremely significant difference among groups (F#-test, P<0.01).

x4 TREKRHEY. FRABETEFHYSERERRAETENHTEAES

Tab.4 Variance components of phenotypic variation of Hucho taimen with different ages under different temperature

/% tempera- . variance component
/ month age trait
ture op’ o o’ op'to o,
4 13£1.5 BW 0.019 0.015 0.108 0.142
13£1.5 BL 2.040 1.034 13.552 16.626
6 13£1.5 BW 0.095 0.093 0.503 0.691
13+1.5 BL 0.082 0.074 0.266 0.422
9+1.5 BW 0.34 0.319 1.997 2.656
9+1.5 BL 0.072 0.073 0.491 0.636
8 13+1.5 BW 0.490 0.436 3.479 4.405
13£1.5 BL 0.059 0.037 0.667 0.763
9+1.5 BW 0.252 0.246 1.886 2.384
9+1.5 BL 0.112 0.043 0.425 0.58
11 13+1.5 BW 1.294 1.257 6.723 9.274
13+1.5 BL 0.150 0.146 0.665 0.961
9+1.5 BW 0.691 0.668 2.734 4.093
9+1.5 BL 0.096 0.093 0.397 0.586
: (13£1.5)C , (9£1.5)C ,BW ,BL . op’ , 05 , 0

Note: (13+1.5)°C means high temperature. (9£1.5)°C means low temperature. BW means body weight. BL means body length. o> means dam
variance components. ¢,> means sire variance components. o,> means posterity variance components.

R5 TREKHY. FREBEETHFHYEERKERRETEMMATELAS

Tab.5 Covariance components of phenotypic variation of Hucho taimen with different ages under different temperature

/'C . covariance component
/ month age trait
temperature con(d",d") cov(s",s”) cov(e',e’) cov(t',t")
4 13+1.5 BW/BL 0.203 0.114 1.118 1.435
6 13£1.5 BW/BL 0.162 0.151 0918 1.231
9+1.5 BW/BL 0.079 0.078 0.320 0.477
8 13£1.5 BW/BL 0.167 0.159 1.240 1.566
9+1.5 BW/BL 0.164 0.091 0.840 1.095
11 13+1.5 BW/BL 0.392 0.376 1.832 2.600
9+1.5 BW/BL 0.223 0.233 0.938 1.394
1 (13£1.5)C ; (9£1.5)C , BW , BL . con(d",d) , cov(s",s")
, cov(e',e) , cov(t,1)

Note: (13£1.5)°C means high temperature. (9+1.5)°C means low temperature. BW means body weight. BL means body length. cov(d",d")
means dams covariance components. cov(s",s’) means sires covariance components. cov(e’,e’) means posterity covariance components.
cov(t",f") means total covariance components.
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Tab. 6 Growth trait heritability of Hucho taimen with different ages under different temperature

estimation method of 4>

/" month temperature trait
half-dam full-sib posterity
4 13+1.5 BW 0.535 0.423 0.479
13+1.5 BL 0.491 0.249 0.370
6 13+1.5 BW 0.512 0.480 0.496
13+1.5 BL 0.459 0.453 0.456
9+1.5 BW 0.550 0.538 0.544
9+1.5 BL 0.777 0.701 0.739
8 13+1.5 BW 0.445 0.396 0.421
13+1.5 BL 0.309 0.194 0.252
9+1.5 BW 0.423 0.413 0.418
9+1.5 BL 0.772 0.297 0.535
11 13+1.5 BW 0.558 0.545 0.542
13+1.5 BL 0.624 0.608 0.616
9+1.5 BW 0.675 0.653 0.664
9+1.5 BL 0.655 0.635 0.645
:(13£1.5)C ; (9£1.5)C ; BW ; BL :
Note: (13+1.5)°C means high temperature, (9£1.5)°C means low temperature. BW means body weight. BL means body length.
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Tab. 7 Genetic and phenotypic correlations of growth traits of Hucho taimen with different agesunder different temperature

/ month temperature trait genetic correlation phenotypic correlation
13£1.5 BW/BL 0.923" 0.928"
13+1.5 BW/BL 0.928" 0.939"
9+1.5 BW/BL 0.875" 0.877"
8 13+1.5 BW/BL 0.794"" 0.815™
9+1.5 BW/BL 0.939™ 0.928""
11 13+1.5 BW/BL 0.866" 0.876"
9+1.5 BW/BL 0.927" 0.928""
:(13£1.5)°C ; (9+1.5)C ; BW ; BL ;7 (P<0.01).

Note: HT means high temperature (13+1.5°C), LT means low temperature (9+1.5°C). BW means body weight. BL means body length. * donates
extremely significant correlation(#-test, P 0.01).

1) , [(520 33
+0.38)] mm
(57.1£0.9) d?,

[18]

, , Dupont-Nivet ) )
5 2)
( ,
) ) :
b 6 b b
,  Lucas M gaillant
[20]
, , Benzie!"”!
; 3) , Doupé 23]
[21]
3.2 8 4
6 ;
[18,20,22]
, , , 11 8
1 2 , 34
[20]

R Saillant



81

0.815~0.939,
F )

0.794~0.939,
(P<0.01),

, [6] (Scopht-

halmus maximus)

Sk

(1] , , ,
(1. , 2007, 14(6): 896-900.
[2] , ) ;o 1.
, 2008, 17(4): 452-456.
[3] ) M.
313.
[4] , : [M].
, 2004: 66-93.
[5] 5%, , , .
[7]. , 2008, 29(3): 1-6.
[6] , , ,
[7]. , 2008, 39(5): 499-504.
(71 , , ,
[J]. , 2008, 29(3): 80-84.
[8] , , ,

, 2006: 282—

1. , 2009, 33(22):
182-187.
[9] , , ,
1. ,2003, 10(3): 206-211.
[10] ) , , . F2
1. , 2008,
28(4): 26-29.
[11] , ; ,
1. , 2009, 16(5): 736—

[12]

[13]

[14]

[15]

(16]

[17]

(18]

(19]

(20]

[21]

[22]

[23]

743.

) > . 1.

, 2006, 13(3): 378-383.
Benzie ] A H, Kenway M, Trott L. Estimates for the herita-
bility of size in juvenile Penaeus monodon prawns from
half-sib matings[J]. Aquaculture, 1997, 152: 49-53.
Navarro A, Zamorano M J, Hildebrandt S, et al. Estimates of
heritabilities and genetic correlations for growth and carcass
traits in gilthead seabream (Sparus auratus L.), under indus-
trial conditions[J]. Aquaculture, 2009, 289: 225-230.
Benzie J A H. Heritability estimated for size in the giant tiger
prawn Panaeus monodon[J]. Aquaculture, 1995, 137: 271—
284.
Kocour M, Mauger S, Rodina M, et al. Heritability estimates
for growth and dress out traits in common carp (Cyprinus
carpio L.) using a molecular pedigree[J]. Aquaculture, 2007,
272S1: S277-S278.
Vandeputte M, Kocour M, Mauger S, et al. Heritability esti-
mates for growth-related traits using microsatellite parentage
assignment in juvenile common carp (Cyprinus carpio L.) [J].
Aquaculture, 2004, 235: 223-236.
Dupont-Nivet M, Vandeputte M, Vergnet A, et al. Herita-
bilities and GxE interactions for growth in the European sea
bass(Dicentrarchus labrax L.) using a marker-based pedi-
gree[J]. Aquaculture, 2008, 275: 81-87.
Lucas T, Macbeth M, Degnan S M, et al. Heritability esti-
mates for growth in the tropical abalone Haliotis asinina us-
ing microsatellites to assign parentage[J]. Aquaculture, 2006,
259: 146-152.
Saillant E, Nivet M D, Haffray P, et al. Estimates of herita-
bility and genotype - environment interactions for body
weight in sea bass (Dicentrarchus labrax L.) raised under
communal rearing conditions[J]. Aquaculture, 2006, 254:
139-147.
Falconer D S, MacKay T F C [M].
, 2000.

Montanez M A, Ginés R, Navarro A, et al. Heritability esti-
mations for growth characters and size of the cardiores- pi-
ratory organs in Arctic charr(Salvelinus alpinus)[J]. Aqua-
culture, 2007, 272(S1): S290-S291.
Doupé R, Lymbery A. Additive genetic and other sources of
variation in growth traits of juvenile black bream Acanto-
pagrus butcheri[J]. Aquac Res, 2005, 36: 621-626.



82 18

Genetic parameters of growth traits in Hucho taimen at different
temperature

WANG Jun'?, KUANG Youyi', TONG Guangxiang', YIN Jiasheng'

1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: Nine half-dam families and 34 full-sib families were established by nest design using one female parent
mated to four male parents. Nineteen of 34 full-sib families were raised under (13+1.5)°C while others were raised
under (9£1.5)°C. Phenotypic variance components under different period were calculated with the GLM procedure
of SPSS software. The estimated narrow-sense heritabilities were 0.413-0.675 for body weight and 0.297-0.777
for body length under low temperature, while those were 0.396—0.558 and 0.194-0.624 for body weight and body
length respectively under high temperature. All of them were relatively high. Variance components between fe-
male parents were larger than those between male parents for each growth trait, indicating that large maternal ef-
fect or other non-additive genetic effects exist, and heritability estimation of variance components between male
parents were relatively unbiased. The estimates of narrow-sense heritability under low temperature were larger
than that under high temperature, suggesting that GXE interaction existed and phenotypic selection under low
temperature could result in better effect. Genetic and phenotypic correlation of body weight and body length was
extremely significant under different temperature and in different growth periods (P<0.01). The estimates of ge-
netic correlation were 0.794-0.939 and those of phenotypic correlation were 0.815-0.939. Relatively high herita-
bility estimates and positive genetic correlation indicate that growth traits of Hucho taimen could be improved
favorably through selection either on body weight or on body length.[Journal of Fishery Sciences of China,
2011,18(1): 75-82]
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