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Introduction Test-day (TD) models recently have received considerable attention for the genetic evaluation of dairy cattle. 
In fixed regression test-day models (FRM), TD records within lactation are taken as repeated measurements (Swalve, 
2000). This model assumes constant additive genetic and permanent environmental variances throughout the lactation. 
Furthermore, it is assumed that the genetic and permanent environmental correlations among different TD records are 1. 
The objective of this study was to apply FRM to monthly test day milk yield trait in first lactation of Iranian Holsteins 
cattle. 
 
Material and methods A total of 164,391 monthly test day milk records from 19,217 first lactations of Holstein cows 
calved between 1991 and 2008 and distributed in 172 herds in the Razavi-Khorasan region of Iran were analyzed. A single-
trait animal model for fixed regression was applied to TD records of first lactation cows. In this  model, fixed effect of 
contemporary groups of herd-year-month of production (HYM), linear and quadratic covariates of age of calving(Aijkt) and 
Holstein gene percentage (HFijkt), third order Legendre polynomials for days in milk, random effects of additive genetic 
(aj), permanent environment (pej) and residual (MEij) were fitted. All genetic relationship among animals was also taken 
into account. The model equation was 

ijkjj
m

k

R
RR

m
ijkt

m
m

m
ijktmiijk MEpeatFHHFAAHYMy ++++−+−++= ∑ ∑∑

=

−

==

2

1

1

0

2

1
))(*()(*)(* φγδβµ

 
The covariance components and genetic parameters were estimated by REML method using DXMRR option of the 
DFREML software package. 
 
Results Variance components, heritability and repeatability are in table 1.These results are contrary to result of most 
studies. 
 
Table 5 Estimates of variance components1, heritability (h2), and repeatability (r) for monthly test-day milk yield 
Trait 2

aσ  2

peσ  2

eσ  2

pσ  Heritability Repeatability 

Milk yield 
(Kg) 

4.686 11.97 13.92 30.57 0.153 0.544 

1 2

aσ  =additive variance, 2

peσ = permanent environmental variance, 2

eσ = residual variance, 2

pσ = phenotypic variance 
Conclusion In general, heritability estimate for monthly milk yield trait of first parity of Iranian Holsteins obtained in this 
study was low compared with estimates reported by other countries (Mostert et al., 2004). Lower heritability observed here 
is due to the structure of the data set, lower pedigree information, method of estimation variance covariance components, 
and the model used for analysis of the data. However the low heritability estimates is attributed to a rather high 
environmental variance as a result of different system of keeping of dairy cows in Iranian herds that influencing 
performance of dairy cattle in Iran. Estimate of repeatability is within the range of other studies. 
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