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Abstract

The objective of this study was to determine the genetic parameters represented by heritability for test-day milk
yield, the genetic correlations between test-days milk yield and the breeding value for Holstein cows. The model
used was random regression test-day animal model. The data set consists of 216 test day records from 30 cows. The
average number of test day per lactation was seven. The heritability estimates for test-day milk yield ranged from
0.43 at 250" day in milk, to 0.60 at 10" day in milk. Genetic correlations between individual test days milk yield

were high and positive.
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1. Introduction

Holstein cattle breed is important dairy breed in
Romania. In recent years, more attention has been
placed on milk quality traits in breeding
programmes. The milk production can included
milk yield, fat and protein percentages, fat and
protein yields and somatic cell scores [1]. New
traits are frequently being studied and are included
in milk recording programs, or in breed
association recording programs [1]. Test-day milk
production records are used in many countries for
the genetic evaluation of dairy cattle. The genetic
evaluation of cattle using test-day random
regression models presents the advantages: it
reduces the generation interval, decreasing
economical costs and makes possible the
selection for persistent lactation [2]. The use of
test day models allows a more accurate definition
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of contemporary groups and associated
environmental effects, thus offering a more
specific definition of the effects of the lactation
stage and reproduction of dairy cows [3], [4].
Random regression models allow the modelling of
the covariance structure among test day yields [4].
Many authors used the random regression models
for genetic evaluation of the cattle: [4-12].

The Legendre polynomials were used as basic
functions in many analyses by random regression
models [13-15].

The aim of this study was to determine the genetic
parameters for test day milk yield using random
regression test-day model.

2. Materials and methods

The 216 test-day milk records from 30 Holstein
cows from experimental farm of National
Research-Development  Institute for  Animal
Biology and Nutrition in the period 2014-2015
were used in this study.

Analysis of test day record was performed using
the restricted maximum likelihood (REML)
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method procedure in R software with script built

by Grosu and Rotar [2].
3 3

ytijk = HTDI + Z(ﬂm . Ztm)+ Z(ajm

m=0 m=0

Yuj = test day (TD) milk yield record "k of cow

”j” in the lactation measured at time "t”;
HTD; =HTD effect "i”’;

,Bm =fixed regression coefficient;
@, = random regression coefficients for the

breeding value;
7 im =random regression coefficients for the

permanent environmental effect;
Z,, =Legendre Polynomials at time "t”;

et =residual error.

Legendre polynomials [13] of order 3 were used
for additive genetic and permanent environmental
effect as random regression.

The model is:

y=X1b+XZB+Zla+Zgy+e

where: y = vector of TD milk yield record,;
X;=incidence matrix for fixed effect

b=vector of fixed effect for test-day;

X, =covariates matrix for fixed effect

B=fixed regression coefficients

Z,= covariates matrix for all animals

a=random regression coefficients for the breeding
value

Z,=covariates matrix for cows with records
y=random regression  coefficients for
permanent environmental effect

e=vector of residual effects

the

The (co)variance structure was assumed for
random effects of model:

ABG 1] 0

V=| 0 I®P 0
0 0 Ig?
Where:
Var (a) =A® G;

Var (a) = additive variance;

Where ® is Kronecker product function;
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Linear model is described as follows [2]:

3

: Ztm)+ Z(ajm : Ztm)+ Z(ij : Ztm)+etijk

3
m=0 m=0
Var (p)=1® P;
Var (p)=environmental variance;
G and P are the matrices of genetic and
permanent environmental variances and
covariances between random regression
coefficients.
I=represents the identity matrix with the size equal
with the number of cows with records;
o-=esidual variance for lactation assumed to be
constant throughout the lactation;
The estimates of heritability for milk yield during
days in milk t were obtained by:

igtt
Py +02)

hi_
(8.t
where:

hZ=heritability for milk yield during days in milk
t;
G:+=genetic variance for milk yield during any
days in milk t;

grr = Zé * G ® zt

prr = Z; * 'P * zt
P..=permanent environmental variance for milk
yield during any days in milk t;
z.=co(variables) related to a specific test day |
measured during days in milk t;
aZ=residual variance;
The estimates of genetic correlations between test-
day t” and t milk yields were calculated by:

tre

A Gere ® Gee

"r‘ =
e
where:

7, __=genetic correlations between test-day t* and
e

t milk yields;
G.-=genetic covariance between two test days
during days in milk;

gtn’r = z;:’ ®
z/,~transpose of z;
The breeding value estimate (EBV) was calculated
with the formula:

o=z

r

q

EBV;y = Z(ajm ) Ztm)

m=0
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3. Results and discussion

Table 1 gives the breeding value for 305 days for
the best 10 cows for daily milk yield. Table 2
shows the heritability for test-day milk yield. The
high heritability estimates for test-day milk yield
in our study ranged from 0.43 at 250" day in milk,
to 0.60 at 10" day in milk. The average high daily
heritability for milk (0.45) was observed by
Bohmanova et al. [14], in first lactation of

Canadian Holstein cows and De Ross and al. [16]
(0.44) in dairy cattle in Netherlands. Zaabza et al.
[17] reported lower heritability for milk from the
REML procedure 0.21. Cho et al. [9] reported
lower test—day heritability estimates ranged from
0.08 to 0.15 for milk, according to days in milk.
Kheirabadi and Razmkabir [18] observed
heritability for milk 0.204 to Holstein cattle. The
heritability obtained by Yazgan and Kiyici [19]
was 0.29 for milk yield.

Table 1. The breeding value of the best Holstein cows from our study

No. Estimate breeding value for daily milk yield
1 1649.57
2 1071.07
3 1059.34
4 962.01
5 941.79
6 903.00
7 487.98
8 354.28
9 315.77
10 254.88
Table 2. The heritability for daily milk yields
Days in milk Heritability for daily milk yield
10 0.60
40 0.57
70 0.55
100 0.53
130 0.52
160 0.50
190 0.48
220 0.45
250 0.43
280 0.45
305 0.49

Hammami et al. [20] obtained estimates of 305
days heritabilities for milk in Tunisian Holstein
0.25. Melo et al. [4] obtained heritability for test
day milk vyields ranging from 0.28 to 0.42.
Gebreyohannes et al. [10] reported test-day
heritability estimates for milk ranged from 0.17
for the first test-day recorded 30 days after calving
to 0.42 for the last test-day recorded 300 days
after calving. Peixoto et al. [15] reported the
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heritability estimates for test-day milk yield
records varied from 0.19 to 0.32. Takma et al. [21]
obtained heritability estimates for test day milk
yield ranged from 0.07 to 0.32. The genetic
correlations between test-day milk yields during
the selected lactation periods obtained by random
regression model are shown in Table 3. The
correlations between test-day milk yields were
positive ranging from 0.46 to 1.
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Table 3. Genetic correlation estimates between selected days in milk (DIM) of daily yields

DIM 10 40 70 100 130 160 190 220 250 280 305
10 1 0.98 0.93 0.87 0.81 0.77 0.75 0.75 0.74 0.69 0.62
40 0.98 1 0.98 0.95 0.91 0.87 0.85 0.83 0.79 0.70 0.57
70 0.93 0.99 1 0.99 0.97 0.94 0.92 0.88 0.82 0.68 0.52
100 0.88 0.95 0.99 1 0.99 0.98 0.96 0.92 0.84 0.67 0.48
130 0.82 0.91 0.97 0.99 1 0.99 0.98 0.95 0.85 0.67 0.46
160 0.77 0.87 0.94 0.98 0.99 1 0.99 0.97 0.88 0.69 0.48
190 0.75 0.85 0.92 0.96 0.98 0.99 1 0.99 0.92 0.75 0.55
220 0.75 0.83 0.89 0.92 0.96 0.97 0.99 1 0.97 0.84 0.67
250 0.74 0.79 0.82 0.84 0.85 0.88 0.91 0.97 1 0.95 0.83
280 0.70 0.69 0.68 0.67 0.67 0.69 0.75 0.84 0.95 1 0.96
305 0.62 0.57 0.52 0.48 0.46 0.48 0.54 0.67 0.83 0.94 1

4. Conclusions

Genetic parameters were more precise estimated
by the random regression model. The heritability
estimates for test-day milk vyield were high,
ranging from 0.43 at 250" day in milk, to 0.60 at
10" day in milk. Genetic correlations between
individual test days milk yield were high and
positive.
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