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Genetic parameters of semen quality traits in Betong chicken (KU Line)
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ABSTRACT: Semen volume and semen quality are important factors for chicken breeders to effectively
produce chicks and to reduce cost of chick production. The objective of this study was to estimate
genetic and phenotypic parameters of semen quality traits in Betong chicken (KU Line). Four thousand
two hundred and eighty - six semen samples were collected from 286 cocks, which constituted of 1,005
birds in pedigree. Variance and covariance components were estimated using Average Information
Restricted Maximum Likelihood (AI-REML) algorithm and the multiple trait analysis with repeatability
animal model was applied in this study. Fixed effects were classified as feather color, age of cock and
contemporary group. Random effects were additive genetic, permanent environmental effects and
residual. The means of volume, mass motility, concentration and the total sperm were 0.32 ml, 4.07
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score, 3,176.86 (x 106cells / ml) and 1,001.31 (x 106¢cells), respectively. The estimates of heritability
were 0.09, 0.12, 0.04 and 0.04, respectively. The estimates of repeatability for those traits were 0.29,
0.32, 0.17 and 0.24, respectively. Genetic, permanent environmental and phenotypic correlations
between mass motility and concentration (rG = 0.99, rEp = 0.66, rp = 0.30), between volume and total
sperm (rG = 0.82, rEp = 0.84, rp = 0.69) were all positive. Therefore, breeding plan to improve male
reproductive performances for Betong chicken (KU Line) could focus on mass motility and volume.
It could be possible to genetically improve concentration and total sperm at the same time.

Keywords: Betong chicken (KU Line), Semen quality traits, Heritability, Repeatability, Correlation
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Table 1 Data structure of semen quality traits in Betong chicken (KU Line)

ltem Volume Mass motility ~ Concentration  Total sperm
No. of animals (bird) 286 286 286 286
No. of records (record) 2,953 3,220 1,609 1,609
No. of sire (bird) 259 259 259 259
No. of dam (bird) 493 493 493 493
No. of animal in pedigree (bird) 1,005 1,005 1,005 1,005
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Table 2 The number of records (N), mean + standard deviation (SD), minimum (Min) and

maximum (Max) of semen quality traits

Trait N Mean SD Min Max
Volume (ml) 2,953 0.32 0.18 0.10 1.00
Mass motility (1-5)" 3,220 4.07 1.21 1.00 5.00
Concentration (10°cell / ml) 1,609 3,176.86  1,505.52 100.00 7,475.00
Total sperm (10°cell) 1,609  1,001.31 736.48 15.00 6,450.00

" Mass of movement is assigned from 1 (motionless) to 5 (wave motion rapidly, eddy is present)
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Table 3 Estimates of variance components”, heritability” with standard errors (SE) and
repeatability” for semen quality traits in Betong chickens (KU Line).

Trait” _ Variance component
% % o2 toual h’ + SE t
Volume 0.25 0.59 2.02 2.86 0.09 £ 0.05 0.29
Mass motility 0.18 0.31 1.04 1.53 0.12 £ 0.06 0.32
Concentration 0.03 0.09 0.59 0.71 0.04 £ 0.05 0.17
Total sperm 0.05 0.29 1.08 1.42 0.04 +0.05 0.24
T Oa : Oe - temporary environmental

variance, Ptotal =
W = heritability.
¥ t = repeatability

4/

phenotypic variance.
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unit of trait Volume = 107 ml), Mass motility = score, Concentration = log2 (cell / ml), Total sperm =

log2 (cell)
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Table 4 Estimates of genetic correlations for semen quality traits in Betong chickens (KU Line).

Trait Mass motility Concentration Total sperm
Volume -0.34 £ 0.38 -0.30 £ 0.66 0.82+0.32
Mass motility 0.99 + 0.40 0.26 + 0.60
Concentration 0.29+0.78
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Table 5 Estimates of permanent environmental correlations for semen quality traits in Betong

chickens (KU Line)

Trait Mass motility Concentration Total sperm
Volume 0.04 £0.18 0.42 £0.23 0.84 £ 0.07
Mass motility 0.66 £0.16 0.44 £0.16
Concentration 0.85 £ 0.08

Table 6 Estimates of phenotypic correlations for semen quality traits in Betong chickens (KU Line)

Trait Mass motility Concentration Total sperm
Volume 0.01 +0.03 0.12 +0.03 0.69 + 0.02
Mass motility 0.30 + 0.03 0.22 +0.03
Concentration 0.78 + 0.01
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