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Tab.1  Analysis of variance for components of phenotypic variation
df SS MS EMS
S-1 SSs MSg 6% kyxo’p k3xo’p
D-S SSs MSs) 0% kixo?p
N-D SSe MS. G2
N-1 SSt

*2 RATEMZRAFEZASSEFEMALERRMATEZEMXR

Tab.2 Relationships between the covariance of full and half-sibs of the observed and causal components phenotypic variance

o2 COVys 1/4V
o’p COVps-COVys 1/4V A+1/4VnatVic {MSs-[(MSgn)-MSe)/k]xk-MS.} /k3
G% Vp-COVis 1/2VA+3/4Vp+Vis (MSsm)-MS.)/k

6’r 6% O’p G% A Va+tVaatVectVes MS.

2

6’5 o’p COVss 1/2V s +1/4yp+Vie
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) ki=29.61;
k= 30.45;
2.1 k;=60.03
3 4 5 4
9 ,
3, ) )
28.77% 27.62%  29.00%, ,
S 14.68% 13.31% 14.47%, ,
R 8.75% 8.38% 7.85% 2.3
%3 TAARREBTFENMELREH 4
Tab.3 The statistics character parameters of T nilotica in s 3 45
different months 5 3
142.21+40.91 28 77(%) 073y (0.72)>
.21+40. .
187041 64 075 (0.66)> (0.65)> (0.58)> (0.57)>
15982136 892 (0.51)> (0.38)> (0.21); 4
4.88+0.51 10.44 (0.21)>
3 6.99+0.74 10.62 0.2)> (0.18)= (0.18)= >
6.1340.72 11.82 (0.17)> (0.13)> (0.11)> (0.06); 5
1.83+0.26 1435
2.1340.27 12.41 (025)= (025> (023>  (0.22)>
3.0740.45 14.68 (0.21)= (0.0.21)> (0.20)>
247.45+68.34 27.62 (0.14)> (0.05) 3 4 5
22.31+1.87 8.38
18.24+1.56 8.56
5.75+0.61 10.51 ’
4 7.9240.85 10.68
7.36+0.86 11.67 ’
2.26+0.34 15.12 ’ 3 » 4 5
2.57+0.26 10.03
3.55+0.47 13.31 s 3 S 0.66; 4
285.93+82.91 29.00 , 0.17; 5 0.25 3
23.59+1.85 7.85 , 0.65, 4 , 0.18;5
19.14+1.56 8.12 0.22 5 0.05
6.06+0.56 9.26
5 8.03+0.89 11.04 3
7.7442.16 279
2.21+0.23 10.61 3 4s
2.58+0.32 12.25
3.8140.55 14.47 9 3
, 0.73—0.21; 4
2.2 0.21—0.06;
3 45 9 5
4 , 9  025—0.05 4 5
F P<0.05, , 3 )

) 0.3 Rutten
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*4 TRARETFTHEKETENHELHFENN
Tab.4 Analysis of variance for components of character parameters of 7. nilotica in different months
df MS F df MS F df MS
14 27247.38 6.77 15 5394.33 5.20 871 1037.83
14 54.14 5.95 15 8.92 5.12 871 1.74
14 34.32 6.25 15 5.40 4.23 871 1.28
14 4.23 6.35 15 0.66 3.46 871 0.19
14 8.05 5.68 15 1.39 3.36 871 0.42
14 10.79 7.24 15 1.46 4.26 871 0.34
14 0.47 5.67 15 0.08 1.32 871 0.06
14 0.79 4.40 15 0.18 3.11 871 0.06
14 3.61 9.21 15 0.39 2.65 871 0.15
14 23247.42 2.44 15 9415.11 2.20 871 4289.31
14 18.40 2.73 15 6.66 2.08 871 3.20
14 13.24 2.93 15 4.47 2.01 871 2.23
14 2.40 5.01 15 0.48 1.44 871 0.33
14 2.59 2.12 15 1.21 1.79 871 0.68
14 4.84 4.06 15 1.18 1.78 871 0.67
14 0.26 1.53 15 0.17 1.47 871 0.11
14 0.34 2.47 15 0.14 2.24 871 0.06
14 0.97 2.89 15 0.33 1.59 871 0.21
14 33735.27 1.11 15 29756.83 4.92 871 6048.78
14 18.67 1.60 15 11.46 3.76 871 3.05
14 11.72 1.36 15 8.48 3.92 871 2.16
14 2.24 3.13 15 0.71 2.55 871 0.28
14 3.34 1.15 15 2.85 4.01 871 0.71
14 8.87 1.14 15 7.74 1.70 871 4.55
14 0.19 1.34 15 0.14 2.77 871 0.05
14 0.43 1.07 15 0.40 4.47 871 0.09
14 1.53 1.60 15 0.94 3.46 871 0.27
*5 FREAREFFIFEHEHKMELN
Tab.5 Heritability of characteristic parameters for 7. nilotica in different months
he( ) 0.94 1.1 1.01 0.89 0.78 1.16 0.39 0.55 1.01
h( ) 0.38 0.35 0.29 0.24 0.23 0.28 0.04 0.22 0.15
I 0.66 0.73 0.65 0.57 0.51 0.72 0.21 0.38 0.58
ha*( ) 0.19 0.22 0.24 0.35 0.13 0.32 0.05 0.2 0.19
h( ) 0.15 0.13 0.12 0.06 0.1 0.09 0.07 0.16 0.07
W 0.17 0.18 0.18 0.2 0.11 0.21 0.06 0.18 0.13
he( ) 0.03 0.13 0.08 0.32 0.04 0.01 0.06 0.01 0.13
h( ) 0.46 0.33 0.35 0.18 0.37 0.09 0.23 0.42 0.3
n 0.25 0.23 0.22 0.25 0.2 0.05 0.14 0.21 0.21
(2004, 2005) 3
, 0.66, 4 , 0.17, 5 0.25,



1184

46

Rutten

(0.26)

(2004)

Sheridan(1997) ,

(1989)

0.21)

5

maximus)

s

Silverstein - (1994)

, , 2009.

, 40(2): 187—194

>

2000.
, 67

, 2011.

, 2009.

, 2009.

,2014. 2014

, 88

, 2013.

E

Falconer

> >

(0.73—

Gjedrem(2005)

B

(Scophthalmus

, 18(1): 75—82

, 16(5): 736—743

,33(2): 182—187

, 37(2): 201—206

Falconer D S, 1989. Introduction to Quantitative Genetics. 3rd
edn. New York: Longman Scientific and Technical

Florio D, Gustinelli A, Caffara M et al, 2009. Veterinary and
public health aspects in tilapia (Oreochromis niloticus)
aquaculture in Kenya, Uganda and Ethiopia. Ittiopatologia, 6:
51—93

Gjedrem T, 2005. Selection and breeding programs in
aquaculture. Dordrecht, The Netherlands: Springer

Nguyen N H, Khaw H L, Ponzoni R W et al, 2007. Can sexual
dimorphism and body shape be altered in Nile tilapia
(Oreochromis niloticus) by genetic means? Aquaculture,
272(S1): S38—S46

Nguyen N H, Ponzoni R W, Abu-Bakar K R et al, 2010.
Correlated response in fillet weight and yield to selection for
increased harvest weight in genetically improved farmed
tilapia (GIFT strain), Oreochromis niloticus. Aquaculture,
305(1—4): 1—5

Ponzoni R W, Nguyen N H, Khaw H L er al/, 2011. Genetic
improvement of Nile tilapia (Oreochromis niloticus) with
special reference to the work conducted by the World Fish
Center with the GIFT strain. Reviews in Aquaculture, 3(1):
27—41

Rutten M J M, Bovenhuis H, Komen H, 2004. Modeling fillet
traits based on body measurements in three Nile tilapia
strains (Oreochromis niloticus L.). Aquaculture, 231(1—4):
113—122

Rutten M J M, Bovenhuis H, Komen H, 2005. Genetic
parameters for fillet traits and body measurements in Nile
tilapia (Oreochromis niloticus L.). Aquaculture, 246(1—4):
125—132

Sheridan A K, 1997. Genetic improvement of oyster
production a critique. Aquaculture, 153(3—4): 165—179

Silverstein J T, Hershberger W K, 1994. Genetic parameters of
size pre-and  post-smoltification in coho salmon
(Oncorhynchus kisutch). Aquaculture, 128(1—2): 67—77

Thodesen J, Rye M, Wang Y X et al, 2012. Genetic improvement
of tilapias in China: Genetic parameters and selection
responses in fillet traits of Nile tilapia (Oreochromis
niloticus) after six generations of multi-trait selection for
growth and fillet yield. Aquaculture, 366: 67—75

Trinh Q T, Van Arendonk J A M, Komen H, 2013. Genetic
parameters for reproductive traits in female Nile tilapia
(Oreochromis niloticus): 1I. Fecundity and fertility.
Aquaculture, 416—417: 72—77

Trong T Q, Mulder H A, van Arendonk J A M et al, 2013.
Heritability and genotype by environment interaction
estimates for harvest weight, growth rate, and shape of Nile
tilapia (Oreochromis niloticus) grown in river cage and VAC
in Vietnam. Aquaculture, 384—387: 119—127

Velasco R R, Janagap C C, de-Vera M P et al, 1995. Genetic
improvement of fanned tilapias: estimation of heritability of
body and carcass traits of Nile tilapia (Oreochromis
niloticus). Aquaculture, 137(1—4): 280—281




5 : (Tilapia nilotica) 1185

ESTIMATING QUANTITATIVE TRAIT HERITABILITY FOR TILAPIA
NILOTICA OF DIFFERENT MONTHS

TANG Zhang-Yang', CNEN Wen-Zhi’>, LUO Yong-Ju', LIANG Jun-Neng', GUO Zhong-Bao',
ZHONG Huan', TAN Yun', GAN Xi', HE Rong-Xing3

(1. Guangxi Institute of Fisheries, Guangxi Key Laboratory of Aquatic Genetic Breeding and Healthy Aquaculture, Nanning 530021,
China; 2. College of Fisheries & Life, Shanghai Ocean University, Shanghai 201306, China; 3. Nanning Zoo, Nanning 530003, China)

Abstract We established 30 half-sib families of Tilapia nilotica in a balance nest design. The quantitative traits,
including body weight, total length, body length, head length, trunk length, body depth, caudal peduncle length, caudal
peduncle depth, and body width of each family were measured in age of 3, 4, and 5 months, to estimate the heritability of
the quantitative traits in half-sib families theory. Results show that the heritability for 3-month-old fish was 0.73—0.21
greater than those of 4-month-old for 0.21—0.06 and 5-month-old for 0.25—0.05. Therefore, the heritability decreased
with the months. The results provide useful information for 7. nilotica breeding.

Key words Tilapia nilotica; full-sibs family; quantitative traits; heritability



