
SUMMARY
The primary goal of breeding organisations focused on sustainable and profitable milk production is to improve milk yield traits
in dairy cattle. For this reason, the dairy industry has prioritised improving the genetics of dairy cattle to increase milk yield.
The objective of this study was to estimate variance components and genetic parameters for 305-day milk yield (305-dMY), and
to determine the effects of environment (calving season)- and animal-based factors (breed and parity) on 305-dMY in Simmental,
Holstein, and Brown Swiss cows. The data set consisted of 19,454 records of 305-dMY obtained from 10,282 lactating Simmental,
Holstein and Brown Swiss cows and 1,045 sires collected by the Cattle Breeders Association, between 2004 and 2018 in Kasta-
monu, Türkiye. A mixed ANOVA model was used to determine the effect of breed, parity, calving season and farms on the 305-
dMY of cows. The model included three fixed effects: breed, parity and calving season and a random effect: farms. Variance com-
ponents and breeding values were estimated in a Bayesian JWAS framework, using the conventional model within a Bayesian set-
ting. Genetic parameter estimates were derived from the posterior distributions of the effects, obtained from an Markov Chain
Monte Carlo run of 50,000 iterations with a first 5,000-iteration burn-in. The results indicated that 305-dMY was significantly
affected by breed, parity, and calving season (P<0.001). The highest 305-dMY in Holstein cows was determined to be 5264.16±25.77
kg. The 305-dMY of cows calving in winter was higher than in other seasons (spring, summer and autumn). The mean inbreeding
coefficient was found to be 0.091. The estimates of heritability for Simmental, Holstein, and Brown Swiss were 0.061, 0.208 and
0.129, respectively. The genetic trend for estimates of breeding values (EBVs) of 305-dMY was found to be 5.62 kg/year. The re-
peatability estimates for Simmental, Holstein and Brown Swiss were observed as 0.100, 0.277 and 0.199, respectively. The results
indicate that the moderate heritability and repeatability estimate for 305-dMY, suggest that genetic gain can be obtained for these
traits through genetic selection of Holstein cows. However, improving the performance traits of Simmental and Brown Swiss cows
could be obtained through improving management conditions.

KEY WORDS
Dairy cattle, 305-day milk yield, heritability, repeatability, genetic trend.

SAMET HASAN ABACI1*, IBRAHIM CIHANGIR OKUYUCU1, ERTUĞRUL KUL2

1 Department of Animal Science, Faculty of Agriculture, Ondokuz Mayis University, 55139, Samsun, Türkiye
2 Department of Animal Science, Faculty of Agriculture, Kırşehir Ahi Evran University, 40100, Kırşehir, Türkiye

INTRODUCTION

The primary targets of breeding organizations that are focused
on sustainable and profitable milk production are the en-
hancement of milk yield traits in dairy cattle (hereafter cows,
unless otherwise stated). For the past century, selection pro-
grammes have been implemented by both breeding organi-
zations and breeders to increase the milk yield of cows, resulting
in improved genetics of cows and increased milk yield. 
In many countries, milk samples are collected from cows by
breeding organizations, dairy associations and breeders and milk
yields are recorded monthly [1]. Milk yield and lactation records
are used to perform genetic evaluation of cows for milk yield
traits and early selection decisions [2]. The 305-day milk yield
(305-dMY) records are a common determinant of milk yield
performance in breeding animals [3, 4]. In addition, selection

for milk performance in dairy cows is mostly based on 305-dMY
[5].
Both genetic and phenotypic differences among cows lead to
variations in milk production. In cow husbandry, phenotyp-
ic and genetic parameters for milk production traits are essential
population parameters [6]. Improvement of both genetic and
environmental factors affecting these traits is necessary to in-
crease yield per cow. To determine the genetically superior an-
imals among those reared under suitable environmental con-
ditions, it is necessary to carefully examine the pedigree and
yield records; use selection to select the animals with superi-
or yield traits for future generations [4, 7]. The availability of
reliable genetic parameter estimates is critical when selecting
cows for genetic improvement based on predicted milk yield
[6]. Therefore, animal breeding programme must include the
calculation of genetic parameters for economically important
traits. Genetic parameters, including heritability, repeatabili-
ty, and genetic correlations, form the basis of breeding pro-
grammes for economically important traits in a population [6,
8]. Animal breeding research and the design and implemen-
tation of practical breeding programmes depend heavily on
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these genetic parameters [9]. Therefore, genetic evaluation is
essential to produce high performing animals and increase fu-
ture profitability [10]. 
Heritability describes how much additive genetic variance is
associated with observable individual differences [6]. The ef-
fect of herd, management, and other environmental factors is
lower than that of the genetic background when milk yield traits
have higher heritability [11]. Another genetic parameter, re-
peatability is defined as the capacity of a measured production
parameter to maintain a consistent value across subsequent
measurements. It is crucial to select and use genetically supe-
rior animals in order to increase productivity and profitabil-
ity. A cow’s total genetic capacity for a particular trait is its breed-
ing value. Therefore, the breeding value of an animal is its val-
ue for a particular trait in a breeding programme [10]. In se-
lection studies, quantitative genetic methods such as BLUP (Best
Linear Unbiased Prediction), which have been widely used to
predict breeding value, have greatly increased the influence of
genetic factors in estimating milk yield [7]. The role of restricted
maximum likelihood (REML) for estimating (co)variance com-
ponents and genetic parameters is still vital when it comes to
the models and algorithms often used in the genetic evalua-
tion of animal breeding data [3, 12]. 
For the genetic improvement of dairy cows, accurately estimated
genetic parameter information is essential for the evaluation
of appropriate breeding and selection strategies. To the best of
our knowledge, a large body of studies have been conducted
on the estimation of phenotypic parameters in dairy cows such
as, Holstein Simmental and Brown Swiss. Nevertheless, further
studies are required to evaluate the genetic parameters and ge-
netic tendency of the 305-dMY trait of these breeds, as well as
the effects of some environmental (calving season)- and ani-
mal (breed and parity)-based factors on this milk yield trait.
The aims of this study were i) to estimate the variance com-
ponents and genetic parameters for 305-dMY trait in Sim-
mental, Holstein and Brown Swiss cows and ii) to evaluate the
effects of some environmental (calving season)- and animal
(breed and parity)-based factors on 305-dMY.

MATERIAL AND METHODS

The data set consisted of 19,454 records of 305-dMY obtained
from 10,282 lactating Simmental, Holstein and Brown Swiss
cows and 1,045 sires collected by the Cattle Breeders Associa-
tion, between 2004 and 2018 in Kastamonu, Türkiye. Milk yields
were standardised to 305-day lactation length using adjustment
factors. Lactation lengths less than 220 days and greater than
550 days were considered to be abnormal and were therefore
deleted from the data set. Lactations with fewer than 5 test day
records were removed. Pedigree information and sample sizes
according to breeds were presented in Table 1. Information on
the number of records by breed is also shown in Table 2.
To determine the effect of breed, parity, calving season and farms
on 305-dMY of cows, the following mixed ANOVA model was
utilised. The model included three fixed effects (parity, calv-
ing year, and calving season) and one random effect (farms):

where Yijklm is the observation value of the trait, µ is the pop-
ulation average, bi is the effect of the ith breed (i: Holstein, Sim-
mental, Brown Swiss), pj is the effect of the jth parity (j: 1-5),
csk: is the effect of the kth calving season (k: winter, spring, sum-
mer, autumn,), fi: is the random effect of lth farm and eijklm is
the random error. 
The 305-dMY was analysed to investigate the effects of certain
fixed and random factors using SPSS statistical software (ver-
sion 21.0; SPSS Inc., Chicago, IL, USA). Before analysis, the nor-
mality and homogeneity of variance of the 305-dMY data were
assessed using the Kolmogorov-Smirnov and Levene’s tests, re-
spectively (P>0.05). Descriptive statistics were presented as
means and standard errors. The factors were compared using
Duncan’s Multiple Range Test, with a significance level of P <
0.05.
Two different stages were followed to estimate variance com-
ponents and breeding values. In the first stage, genetic pa-

Simmental 12183 21527 427 6564

Holstein 5243 8692 561 2829

Brown Swiss 2028 3162 155 943

Total 19454 33381 1045 10282

Table 1 - Information related to pedigree, and sample sizes according to breeds.

Number of Animals Number of Observations Number of Sires Number of Dams

1 record(s) 11094 57.0 6679 54.8 3111 59.3 2028 64.3

2 record(s)   4704 24.2 2999 24.6 1272 24.3 1304 21.4

3 record(s)  2152 11.1 1459 12.0 499 9.5 433 9.6

4 record(s)  1097 5.6 757 6.2 265 5.1 75 3.7

5 record(s)     407 2.1 289 2.4 96 1.8 22 1.1

Total 19454 100.0 12183 100.0 5243 100.0 2028 100.0

Table 2 - Information related to number of records according to breeds.

Overall Simmental Holstein Brown Swiss
n % n % n % n %
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rameters and breeding values   were estimated separately for each
breed (Holstein, Simmental, Brown Swiss). In the second stage,
the breed factor was assumed fixed in addition to other fixed
and random effects, and genetic parameters and breeding val-
ues   were re-estimated.
The variance components and breeding values were estimat-
ed using the following model. In the first-stage analyses, the
breed effect (bi) in Fijkl was excluded from the model. In the sec-
ond stage, the model shown below was employed in its entirety.

where Yijklmno is the observed value for 305-dMY, Fijkl is the fixed
(bi+pj+csk) and random (fi) environmental factors,  am  is the
additive gene effect, pen is the permanent environmental effect
and eijklmno is the error. Genetic parameters, estimates, and breed-
ing values were estimated in a Bayesian JWAS framework (based
on Julia and an interactive Jupyter notebook), using the con-
ventional model within a Bayesian setting [13]. Genetic pa-
rameters estimates were based on posterior distributions of the
effects, which were calculated using samples from a Markov
Chain Monte Carlo (MCMC) that was 50,000 in length with
a burn-in of the first 5000 iterations. Genetic parameter esti-
mates were made by calculating the breeding value samples of
each individual every 50th iteration of the MCMC. The pos-
terior means of the genetic parameters were derived from the
breeding values at the saved iterations. The standard deviation
of the parameter values across the saved iterations was used to
calculate the standard errors (SE) of the posterior means [13].
The heritability (h2) and repeatability (r) of the 305-dMY were
calculated using the following equation [14]:

where σa
2 is the additive genetic variance, σpe

2 is the permanent
environmental variance, and σe

2 is the error variance [15], ge-
netic trends were obtained as the average breeding values of an-
imals for each breed, as well as the overall breed value for each
birth year. 

RESULTS AND DISCUSSION

The effects of breed, parity and calving season on 305-dMY are

presented in Table 3. Additionally, in this study, a random ef-
fect of the farm was included in the model, and this effect was
found to be statistically significant (P<0.001). Accordingly, 305-
dMY was significantly affected by breed, parity, factor
(P<0.001). The highest 305-dMY was determined in Holstein
cows (5264.16±25.77 kg). Also, it was determined that there were
differences between the average 305-dMY values   of Simmen-
tal (3293.37 ± 7.33 kg) and Brown Swiss cows (3264.71 ± 18.59
kg). In the present investigation, the mean of 305-dMY was
found to be lower than that reported in previous studies of Sim-
mental [16], Holstein [17, 18], and Brown Swiss cows [19] raised
in Türkiye. This may be explained by the fact that the 305-dMY
data of the present study were obtained from cows in inten-
sive, semi-intensive and extensive farming conditions, especially
those in extensive farming conditions, which contributed to the
lower mean. Furthermore, the variability observed between our
results and those of previous studies can be attributed to dif-
ferences in breed, breeding conditions, feeding strategies,
herd management, geographical region and climatic conditions.
The effect of parity on 305-dMY was statistically significant
(P<0.001; Table 3). The highest 305-dMY was observed in the
cows of the 1st parity (4007.36±18.74 kg), while the lowest was
found in the cows of the 5th parity (3399.21±20.99 kg). In oth-
er words, 305-dMY decreased linearly with advancing parity.
Contrary to these findings, previous studies reported that milk
yield increased with progressing parity [6, 17, 20]. Similarly,
several authors reported that the 305-dMY increased with the
advancement of parity from the 1st to 3rd parity [8]. Increas-
ing milk yield with later parity could be explained by the cows’
advancing ages, according to some authors [6]. Several authors
reported that milk yield may increase due to the increase in body
weight of cows until cows reach mature equivalents [21]. How-
ever, the same authors underlined that decreases may be ob-
served at older ages due to degeneration of the secretory tis-
sue of the mammary gland and decrease in the physiological
activity of the body. These statements do not support the re-
sults of our study. However, the result of this study was in close
agreement with the result of some authors [17], who found that
the highest 305-dMY was found in Simmental cows with 1 par-
ity and 2 parities. The same authors explained the cause of the
higher milk production in cows with 1 parity by the fact that
these cows maintain their ability to secrete milk for a longer
period of time. Furthermore, the authors associated this sit-
uation with the fact that cows with 1 parity were less exposed
to udder infections compared to cows in subsequent lactations

Breed Simmental 21527 3293.37b 7.33 198.026 <0.001
Holstein 8692 5264.16a 25.77

Brown Swiss 3162 3264.71c 18.59

Parity 1 10381 4007.36a 18.74 6.233 <0.001
2 8616 3938.20b 20.63
3 6227 3708.06c 21.18
4 4470 3539.26d 21.50
5 3687 3399.21e 20.93

Calving season Winter 5770 4213.99a 26.96 28.820 <0.001
Spring 10914 3729.11c 16.37

Summer 11187 3549.98d 14.61
Autumn 5510 4037.67b 24.81

Table 3 - Effects of environmental factors on 305-dMY.

n Mean SE F p

a,b,c: Different letters indicate a significant difference at P<0.05 (Duncan test)

Abaci IMP_ok  08/01/26  09:12  Pagina 311



312 Estimates of genetic and phenotypic parameters for 305-day milk yield in dairy cattle populations in Türkiye 

[17]. In another study, the effect of parity on 305-dMY was
found to be statistically insignificant [21]. In addition, the vari-
ability observed between the results of this study and other stud-
ies may be explained by the fact that Holstein, Simmental and
Brown Swiss breeds were randomly assigned to each parity
group in our study.
The effect of calving season on 305-dMY was found to be sta-
tistically significant (P<0.001; Table 3). The highest 305-
dMY was observed during winter (4213.99±26.96 kg), while
the lowest was documented in summer calving cows
(3549.98±14.61 kg). The results of the studies reporting that
the effect of calving season on 305-dMY was significant [20]
and were similar to the results of this study. Several authors re-
ported that the highest 305-dMY was determined in cows born
in winter, and the lowest was determined in autumn [20]. Some
authors determined that the highest 305-dMY was in winter
and spring compared to the other seasons [8]. This result may
be due to the fact that winter months are more suitable for the
highest milk yield of dairy cows [8]. Several managerial and di-
etary factors have been associated with lower 305-dMY of cows
during the summer season, and the higher ambient tempera-
ture also has an adverse influence on the 305-dMY [12]. Sea-
sonal variation in milk yield in different studies could be be-
cause of regional and climatic differences [6]. 
The incidence of harmful or non-detrimental recessive ho-
mozygous genotypes in dairy cows is increased by inbreeding,
which results in the loss of genetic dominance and other non-
additive variables. Inbreeding depression can be reduced by min-
imizing overall inbreeding and preventing the creation of re-
cessive homozygous offspring [22]. Inbreeding in dairy cows
can result in significant reductions in milk yield and compo-
sition, thereby negatively affecting productive performance [23].
Moreover, a higher rate of inbreeding also implies a higher risk
for the breeding program in terms of genetic gain variance with
a lower additive genetic variance expected. In a breeding pro-
gram, inbreeding is therefore an important parameter to mon-
itor and control [24]. A researcher [25] reported that inbreeding
can lead to variable milk yield outcomes, for instance, cows with
close inbreeding showed maximum yields (9877.9 kg) compared
to those with mild inbreeding (9338.11 kg). Therefore, the co-
efficient of inbreeding in cattle is a critical measure that reflects
the genetic diversity and potential health risks associated with

breeding practices.  
The study reports an average inbreeding level of 0.117 for Sim-
mental, 0.035 for Holstein, and 0.075 for Brown Swiss cows.
The lowest inbreeding coefficient was observed in Holstein cows,
while the highest was recorded in Simmental cows. In this study,
the mean inbreeding coefficient was determined to be 0.091 (see
Table 4). The effect on the relative risk ratios for cows less than
12.5% inbred was minimal compared to the non-inbred cows
[26]. Therefore, it can be concluded that a moderate inbreed-
ing coefficient calculated for all breeds in this study does not
pose a significant risk to the cows. A study conducted on North
American populations revealed that the average inbreeding co-
efficient for Holstein cows was 0.17, indicating moderate in-
breeding [27]. The inbreeding coefficient for Italian Simmental
was approximately 0.069, indicating a lower degree of inbreeding
compared to Holstein and Brown Swiss [28]. Several authors
reported that average inbreeding coefficients were 0.15 for Hol-
stein and 0.14 for Brown Swiss [27]. 
In the present study, the additive genetic variance estimates for
305-dMY in all breeds were less than residual variance (Table
5). Given the minimal amount of additive maternal genetic ef-
fects, on milk yield, these effects do not appear to significant-
ly contribute to phenotypic variance. Additive genetic varia-
tion is low in proportion to phenotypic variation, therefore,
selection for the improvement of milk would not be effective
[5]. The findings of this study indicate that 305-dMY is not a
suitable selection criterion for Simmental and Brown Swiss cows;
however, it is applicable for Holstein cows. For this reason, a
relatively moderate genetic progression is expected for Holstein
populations. Some authors reported that this difference is caused
by environmental conditions and limited feeding resources [29].
Also, high environmental variance values could be explained
by poor management practices and stressful climatic conditions
[3]. Therefore, the environmental conditions should be im-
proved to increase milk yield. 
The high heritability of traits is a critical metric for evaluat-
ing the efficacy of animal breeding programs, as it determines
the rate of genetic gain that can be achieved through selection
processes [5]. Heritability estimations for 305-dMY in Holstein
cows were moderate (0.208; Figure 1) in this study, suggesting
that both genetic selection and good environmental and
managerial factors could lead to improvement [30]. Howev-

Simmental 0.117 62 24.40

Holstein 0.035 8 25.00

Brown Swiss 0.075 7 23.21

General 0.091 77 24.35

Table 4 - Inbreeding coefficient for Simmental, Holstein and Brown Swiss cows.

Inbreeding Inbred Animal Count (n) Amongst Inbred Animals

Simmental 27194.8±2736.4 17157.5±2662.5 400555.7±4690.1 444908.0±4629.4

Holstein 228913.6±19171.1 75805.5±11490.2 793210.2±16110.5 1097929.3±19601.0

Brown Swiss 62600.1±11244.8 34165.0±8552.2 388068.7±13088.1 484833.8±15369.9

General 100236.1±5606.8 28432.6±3317.9 512499.4±5151.1 641168.0±5594.8

Table 5 - Variance components estimates for 305-dMY in Simmental, Holstein and Brown Swiss cows.

Breed Genetic Variance Pe Var Residual Variance Phenotypic Variance
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er, the heritability determined in Brown Swiss (0.129) and Sim-
mental cows (0.061) was found to be low (Figure 1). The her-
itability of 305-dMY was low (0.156) in the general model (for
all breeds). The lower heritability of 305-dMY for Simmental
and Brown Swiss in this study indicated low genetic to envi-
ronmental variance ratios and reflects differences in the geno-
types’ response to the existing environmental conditions [31].
Lower heritability estimates can also be explained by reduced
additive genetic variance, high environmental variance, and
residual variance. High variability in climate, feeding, and man-
agement conditions leads to these low heritability estimates [3,
32]. The majority of the variation in 305-dMY for Simmen-
tal and Brown Swiss is caused by environmental factors;
therefore, a change in environmental conditions, such as
feeding and management practices, should result in a signif-
icant response. Therefore, 305-dMY might increase when en-
vironmental conditions improve. These results suggest that en-
vironmental factors, rather than genetic variation, are more re-
sponsible for the observed variation [9]. Therefore, direct se-
lection was not practical for increasing milk yield [30]. 
The heritability determined for the Holstein cows in this study
were found to be generally lower than the values reported in
previous Holstein studies [5, 21]. However, these heritability
values were found to be higher than the results reported in some
other studies [15, 31]. Furthermore, the heritability values de-
termined for the Brown Swiss cattle were lower than the val-
ues reported by several authors [9]. The current findings in-
dicate that the heritability for 305-dMY was moderate. The
study’s estimated heritability of 305-dMY differs from the au-
thors’ estimates due to several factors, including animal breed,
management system, environmental factors, geographic loca-
tion, data size and structure, analysis model, and statistical tech-
niques used [3-5]. Estimating heritability can differ depend-
ing on the size and structure of the data sets and the statisti-
cal models for their assessment [3].
The measure of repeatability in cows is the degree of associa-
tion between repeated records for a trait in a population. This
can be used to determine the true producing capacity of in-
dividual cows in a herd [4]. The high repeatability of the first
lactation performance of the traits is the most reliable indicator
for future performance and selection [33]. The overall re-
peatability determined in this study (0.201) and the repeata-
bility determined for the Holstein (0.277) indicate that both
measurements are at a moderate level (Figure 1). The moder-
ate repeatability that was observed for the 305-dMY of Hol-
steins indicates that cows with parity of 1 data can be used to

predict the estimated breeding value in advance for selection
purposes. This could be advantageous to improve the overall
performance of the herd since good cows would be retained
on the farm [12].  However, this cannot be said for Simmen-
tal and Brown Swiss due to their low repeatability.
The repeatability determined for the Holstein breed in this study
was consistent with the results of a previous study [15], but it
was lower than the results of most research [5]. The repeata-
bility determined for Simmental (0.100) and Brown Swiss
(0.199) cattle in this study were found to be low. For 305-dMY,
low repeatability estimates indicated low ratios of genetic and
permanent environmental variances to temporary environ-
mental variances [31]. The low repeatability estimates implied
that the 305-dMY variance was more temporary in nature than
being a result of cattle genetic influences [12]. Differences in
the number of records, the model and methodology used for
estimation, and the correction for other environmental factors
could all be attributed for the differences in repeatability es-
timates among various studies [34].
The estimated breeding values of Simmental, Holstein and
Brown Swiss cows are shown in Figure 2. The genetic trend for
305-dMY was determined by utilizing a linear regression
model of the mean EBVs on birth year. An analysis of the data
revealed irregular fluctuations in the 305-dMY of the EBVs. The
genetic trend of 305-dMY in this study was positive through-
out the period from 2004-2006, then declined until 2014, and
rose again in 2015 and 2016, which indicated the effectiveness
of selection for improving milk yield, estimated to be 5.62 kg/year
for mean EBVs. The variation of EBVs for 305-dMY across years
may have been influenced by genetic variability among sires used
across years and by management variability across years in this
study [32]. The observed variability in the curves’ rhythm may
be attributable to environmental factors, including (i) changes
in climatic conditions, nutrition, hygienic levels, and manage-
ment practices; (ii) the interaction between genetics and the en-
vironment; and (iii) the utilization of sires with diminished
breeding value [10]. Positive genetic trends for 305-dMY in-
dicated that there was a genetic improvement in these traits, in
the desirable direction during the year, but negative genetic trends
indicated a decrease in mean breeding value over the study pe-
riod. A previous study on Holstein cows [30] reported positive
genetic trends for 305-dMY (2.68 kg). 
In Türkiye, as well as in Kastamonu province where the pres-
ent study was conducted, the Holstein breed is among the most
commonly raised dairy and combined cattle. Compared to Sim-
mental and Brown Swiss cows, Holstein are typically reared in
larger-scale farms. Indeed, feeding, breeding, and other herd
management practices tend to be better organized in larger
farms. Consequently, environmental factors have a lower in-
fluence on the ability of Holstein cows to express their genet-
ic potential for 305-dMY. In other words, better environmen-
tal conditions may contribute to higher estimates of heritability
and repeatability for 305-dMY, as well as to greater genetic gains
in Holstein cows.

CONCLUSION

The findings of this study indicated that the effects of breed,
parity, and calving season must be considered when evaluat-
ing dairy cows. In general, the 305-dMY obtained for all breeds
in this study is lower than the results reported in studies con-

Figure 1 - Heritability and repeatability according to breeds.

Abaci IMP_ok  08/01/26  09:12  Pagina 313



314 Estimates of genetic and phenotypic parameters for 305-day milk yield in dairy cattle populations in Türkiye 

ducted in Türkiye. It has been determined that all breeds pos-
sess a moderate inbreeding coefficient, indicating that cows are
not at substantial risk. The genetic trend of 305-dMY in this
study was positive throughout the period from 2004-2006; then
declined until 2014, and rose again in 2015 and 2016. The her-
itability and repeatability of 305-dMY of Holstein cattle were
medium, indicating the future scope for genetic improvement
in the herd. However, the heritability and repeatability estimates
for milk yield of Simmental and Brown Swiss were low, indi-
cating that these traits are mainly influenced by managerial and
environmental effects. The results indicate that the moderate
heritability and repeatability estimates for 305-dMY, suggest
that genetic gain can be obtained for these trait through genetic
selection of Holstein cows. 
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