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The research was performed on Holstein-Friesian and Black and White bull dams reared
on five farms of Agricultural Corporation of Belgrade - PKB. The study included 575
lactations of cows selected as bull dams and their progeny calved in the period from
2007 - 2014 and represent progeny of 24 bulls. The following dairy traits were analysed
in a standard lactation (305 days): milk yield (kg) - MY, milk fat content (%) - % MF,
milk fat yield (kg) - MFY, protein content (%) - % PC and protein yield (kg) - PY.
Holstein-Friesian bull dams and their progeny, in standard lactation, produced on
average 9239.84 + 1607.64 kg of milk, with a milk fat content of 3.44 + 0.20 and
protein content of 3.21 + 0.12. The impact of bull - sire, year of birth, lactation order,
farm, year and calving season was present at different levels of statistical significance
on yield traits, while the genetic group had no influence on any of the milk traits. Bull -
sire, year of birth, lactation order and calving season did not influence the variability of
milk fat and protein content. Heritability of observed milk traits was medium to low.
The content of milk fat and protein had the lowest values of heritability, 0.014, and
0.024, respectively. The heritability of milk yield, milk fat yield and protein yield was
0.293, 0.319 and 0.273, respectively.
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INTRODUCTION
The focus of dairy cattle breeding worldwide is primarily on improving production
traits (NIELSEN et al., 2005). Most dairy cattle breeding programmes rely on multitrait selection,
where predicted breeding values (EBV) for individual traits in the breeding goal are combined
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according to their economic values. EBV for the traits are frequently obtained from single trait
models or in some cases from multitrait models for groups of traits (LASSEN et al., 2012). Over
recent years, more and more focus has been put on lowly heritable traits leading to breeding
values with low accuracies and thereby instability in breeding values for these traits (MIGLIOR et
al., 2005).

Variance components and genetic parameters are needed for genetic improvement
programs to predict the breeding values of candidates for genetic selection, to choose among
mating plans and to predict selection response (MONTALDO et al., 2012). Knowledge of the type
and amount of genetic variation and distribution of animals for traits considered for selection in
the population can help design optimum breeding programs (WILLHAM and POLLAK, 1985).
Additive genetic variation has been instrumental for the genetic improvement of traits of
economic importance in dairy cattle populations (WILLHAM and POLLAK, 1985). It is essential to
identify elite females that can make positive genetic contributions to the next generation
(SCHEFERS and WEIGEL, 2012). The first step is to identify the potential cows, candidates to
become a bull dam, work that is done at the association entitled to manage the genetic
improvement of the breed. The main criterion for a cow to become a bull dam candidate is the
phenotypic difference of its performance for milk traits compared to the farm or breed average
(BOGNAR et al., 2012).

Bull dams represent a group of elite females that are selected based on EBV or GEBV

and usually rank among the top 1% of the population. These cows are mated with elite bulls for
the purpose of producing bull calves (SCHEFERS and WEIGEL, 2012).
Potential bull dams can be tested as well, and this gives Al companies and breeders an
opportunity to screen thousands of potentially elite cows and heifers on commercial farms for the
purpose of identifying few superior individuals that can be reproduced by MOET or IVF
(SCHEFERS and WEIGEL, 2012).

For any country, breeding objectives need to be outlined and regularly updated to
address the changes in the consumer environment. Breeders have to plan ahead because genetic
choices made today will improve profit only in future generations, a review of past selection
objectives maybe of use in determining new selection goals (OMBURA et al., 2007).

Nucleus herds also provide a suitable environment in which to test and select potential bull
dams, as the cows are kept under the same environmental conditions and, thus, are tested on
equal bases (HANSEN AXELSSON et al., 2014).

The objectives of this study were to determine variability and heritability of milk traits
in nucleus dairy herd of bull dams by using the linear method of evaluation, and to determine
their importance in selection of cattle.

MATERIALS AND METHODS

The research was performed on Holstein-Friesian and Black and White cattle, reared on
five farms of Agricultural Corporation of Belgrade - PKB. The study included 255 cows, of
which 164 cows were selected as bull dams and 91 cows were the progeny of bull dams. In total
575 lactations were observed. All cows calved in the period from 2007 - 2014 and represented
progeny of 24 bulls. The study included bulls with a minimum of 5 daughters.

The following dairy traits were analysed in a standard lactation (305 days): milk yield
(kg) — MY, milk fat content (%) - % MF, milk fat yield (kg) — MFY, protein content (%) - %
PC and protein yield (kg) — PY.
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The phenotypic and genetic variability of milk traits was assessed by the method of
least squares LSMLMW. To determine the origin of phenotypic variability of milk traits the fixed
model was used, which is the same as the mixed model used in evaluation of genetic variation,
but in this case the bull - sire was considered as a fixed factor.

The mixed model with random influence of bull — sire, fixed influence of year of birth,
genetic group, lactation order, farm, year and season of calving, was used to calculate the genetic
variability and variance components of studied traits.

Depending on the share of Holstein genes, all cows were divided into 5 groups: | -
below 50% of Holstein genes, 1l - from 50% to 75% Holstein genes, 1l - from 75% to 87.5%
Holstein genes, 1V - from 87.5% to 93.75% Holstein genes and V - over 93.75% Holstein genes.
Within each year, four calving seasons were observed: winter (December, January and
February), spring (March, April and May), summer (June, July and August) and autumn
(September, October and November).

Data were analysed using the statistical software package SAS (SAS Institute Inc. 9.3,
2012).

The mixed model used to calculate the genetic variability of milk traits was:

Yijkimnop = 1 + Oi + Bj + Gk + Li + Fn + Yn + So + €ijkimno

where:
e Yijkimno: Studied trait,
e u: general population mean,
e O random effect of it sire (i=1,...,24),
e  B;: fixed effect of j year of birth (j=1,...,8),
e Gy fixed effect of k" genetic group (k=1,...,5),
e Ly fixed effect of I lactation order (1=1,2,3,4),
e  Fn: fixed effect of m" farm (m=1,...,5),
e Yy fixed effect of n" calving year (n=1,...,8),
e S, fixed effect of o™ calving season (0=1,2,3,4),
®  Eijjumno: fandom error with characteristics N (0,62).

The heritability of the investigated traits was calculated by the method of interclass
correlation between the half - siblings, where the progeny of one sire have 25% of common

genes, based on the formula:
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where: h? — heritability, @, — variance between sires (additive genetic variance), e —
variance errors.

RESULTS AND DISCUSSION
The Table 1 shows the least squares means, standard deviations and standard error of
dairy traits in standard lactation.
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Table 1. Least squares means (LSM), standard deviations (SD) and standard error (Se) for milk traits in
standard lactation (305 days)

Trait Category Number of lactation LSM SD Se

Bull dam progeny 198 8555.020 1557.549 110.690

MY Bull dam 377 9599.507 1515.852 78.070
Overall mean 575 9239.840 1607.645 67.043

Bull dam progeny 198 3.441 0.214 0.015

%MF Bull dam 377 3.446 0.201 0.010
Overall mean 575 3.444 0.205 0.009

Bull dam progeny 198 293.537 52.350 3.720

MFY Bull dam 377 329.602 48.229 2.484
Overall mean 575 317.183 52.521 2.190

Bull dam progeny 198 3.210 0.137 0.010

%PC Bull dam 377 3.214 0.114 0.006
Overall mean 575 3.213 0.122 0.005

Bull dam progeny 198 274.117 48.706 3.461

PY Bull dam 377 308.142 47.650 2.454
Overall mean 575 296.426 50.629 2.111

The Holstein-Friesian bull dams and their progeny, in standard lactation produced on
average 9239.84 + 1607.64 kg of milk, with the milk fat content of 3.44 £ 0.20 and the protein
content of 3.21 + 0.12. The average milk production of bull dams was 9599.51 kg, with milk fat
yield of 329.60 kg and protein yield of 308.14 kg . Bull dam progeny produced on average
8555.02 kg of milk in standard lactation with 293.54 kg of milk fat and 274.12 kg of protein
yield. Milk production of bull dam progeny was 1044 kg lower than bull dams' milk production.
BOGNAR et al. (2012) have conducted a study on 55 Romanian Black and White cows selected as
bull dams and 225 candidate bull dams. Candidate bull dams produced 8719.4 kg of milk with
3.933% and 343.9 kg of milk fat. The average production of the bull dams was 9686.9 kg milk,
3.945% fat content and milk fat yield of 383.35 kg. Lower milk yield in standard lactation of
first calving Holstein - Friesian heifers is stated by STANOJEVIC et al. (2012).

EMAN et al., (2016) state the average milk yield for first calving heifers in Egypt, in the
lactation of 305 days, of 8801 kg, with 268 kg of milk fat and 219 kg of protein. ATIL (2006)
reports the milk yield of 4030 £ 1112 kg in the standard lactation, achieved by Holstein -
Friesian breed in Turkey. KAWAHARA et al., (2006) reports average production of Holstein-
Friesian cows in Japan - milk, fat, and protein yields, and fat and protein contents were 7,899 kg,
301 kg, 253 kg, 3.83%, and 3.18%, respectively.

SAHIN et al., (2012) reports first lactation mean values for 305-day milk yield, actual
lactation milk yield, and lactation length were 6222+35.8 kg, 6651+42.6 kg, and 327+1.3 days.
Second and third 305-day lactation yields were proportionately 8% and 11% greater,
respectively.

BESKOROVAINI (2014) has determined the average milk yield of cows of Holstein -
Friesian breed in the first standard lactation of 6478.82 kg, with 3.55% milk fat. WELLER and
EZRA (2004), in the Israeli Holstein population, have found high levels of milk yield in standard
lactation of 10.281 kg of milk with 3.23% milk fat and protein content of 3.04%.
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The influence of genetic and nongenetic factors on the variability of milk traits of bull
dams and their progeny in standard lactation is presented in the Table 2.

Table 2. F —values for genetic and non genetic factors affecting milk traits in standard lactation (305 days)

F - value
. Year of  Genetic Lactation Calving Calving
. Sire . Farm
Trait birth group order year season R?
df1=23 dfi=7 dfi=4 dfi=3 dfi=4 dfi=7 dfi=3
df,=522
MY 2.33 2.17 0.85 15.88 2.54 1.34 7.40
- 0.31548
I\fl/;(lupe 0.0005 0.0354 0.4966 <0.0001 0.039 0.2277 <0.0001
%MF 1.15 1.92 1.21 6.31 7.68 8.17 1.36
0 - 0.45977
/0\')2:15 0.2911 0.0647 0.3038 <0.0001 <0.0001 <0.0001 0.2549
MFY 2.38 2.68 0.38 13.97 6.23 2.24 6.36
MFY p - 0.31514
value 0.0004 0.0099 0.8215 <0.0001 <0.0001 0.03 0.0003
%PC 0.60 0.42 0.39 1.11 18.66 10.11 2.18
%PC p - 0.30119
i/acl:ug 0.9268 0.8873 0.8162 0.3518 <0.0001 <0.0001 0.0897
PY 2.23 2.29 0.62 15.18 3.87 2.32 6.92
PY p- 0.31933
vaIEe 0.001 0.0264 0.6461 <0.0001 0.0042 0.0245 0.0001

dfy, df, — degree of freedom, R? — coefficient of determination

The impact of bull, year of birth, lactation order, farm, year and season of calving on the
variability of milk traits was present at different level of statistical significance, while the genetic
group showed no influence on the variability of the milk traits. STANOJEVIC et al., (2016) report
that an increase in the share of Holstein-Friesian genes does not have such a drastic impact on
milk yield, as opposed to the length of productive life.

The impact of bull — sire was demonstrated (p<0.001) on variability of all yield traits
but did not show statistically significant effect on variability of milk fat and protein content. Bull
- sire, year of birth and calving season did not influence the variability of milk fat and protein
content. The impact of farm on the variability of all studied traits at different levels of statistical
importance was present. The effect of lactation order showed very high statistical importance
(p<0.001) on studied milk traits, except on protein content.

PETROVIC et al. (2015) have reported that effect of farm, lactation group and calving
season on standard lactation milk performance was found to be highly significant (P<0.01),
except of the effect of calving season on milk fat percent in standard lactations which showed
statistical significance (P<0.05). The interactions between year and season of birth, farm and
calving season, and farm and lactation group had a highly significant effect (P<0.01) on all milk
performance traits studied. The resulting coefficients of determination (R?) ranged from 0.20 for
milk fat yield to 0.37 for milk fat percent.
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Statistically significant effects (p<0.01) of the farm, bull, year and month of calving are
reported by ATIL (2006).

Varying of milk traits, influenced by season and year of calving, ocurr due to the
difference in temperature and humidity, as well as the quality and quantity of available food.
Different housing conditions, nutrition and care, designated as the farm management, contribute
to the differences in the manifestation of milk traits.

STANOJEVIC et al., (2012) in their study of the impact of bull, farm and calving season
on the phenotypic manifestation and variability of milk yield, milk fat yield and protein yield in
standard lactation, have established high statistical significance (p<0.01) of said factors. By
examining the impacts of the bull, farm, year, season and lactation order on variability of milk
yield, fat content, milk fat yield and 4% fat corrected milk, BESKOROVAINI (2014) has found a
significant impact of those factors on the variability of traits in the whole and standard lactation.
The calculated coefficients of determination, indicating the level of variation of the performance
traits over standard lactations that can be explained by the model, ranged from 0.301 for protein
content to 0.459 for milk fat content, showing that the variability of the traits was affected not
only by genetic factors but also by a large number of other non-genetic factors that were not
included in the model.

The Table 3 shows the values of the coefficient of heritability and variance components
of studied milk traits.

Table 3. Heritability (h?) and variance components of milk traits in standard lactation (305 days)

Trait 6% 6% h?
MY 153409.3 1942881.1 0.293
%MF 0.00008953 0.0251 0.014
MFY 179.92535 2075.1 0.319
%PC 0.00006791 0.01129 0.024
PY 140.24178 1915.8 0.273

h2 — heritability, 6% — additive genetic variance, 6% — variance error

Heritability of observed milk traits was medium to low. The heritability of milk yield in
the standard lactation was 0.293. The content of milk fat and protein had the lowest values of
heritability, 0.014, and 0.024, respectively. The heritability values of the milk fat and protein
yield were 0.319 and 0.273, respectively. Obtained results are consistent with the results of
GHIASI et al., (2013) and EL-AWADY AND OUDAH (2011), while slightly higher values (0.47 and
0.48) are reported by ATIL (2006).

EMAN et al., (2016) used three models in estimating genetic parameters, variance and
covariance components for some productive traits in first three lactations in Holstein-Friesian
cattle based on inclusion and/or exclusion of direct maternal effect. Depending on the applied
model, the heritability of milk fat yield ranged from 0.198 to 0.361, and herita
bility of protein yield from 0.181 to 0.295.

STANOJEVIC et al. (2012) suggest different heritability values obtained in the population
of improved Black and White breed. The heritability of milk traits (milk yield, milk fat content,
protein content in milk, milk fat yield and protein yield) had following values: 0.115, 0.049,
0.017, 0.119 and 0.111, respectively.
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KAWAHARA et al. (2006), have estimated fractions of additive genetic variances to
phenotypic variances (heritabilities across a herd in the narrow sense) were 0.306, 0.287, 0.255,
for milk, fat and protein yields, respectively. HOEKSTRA et al. (1994) have estimated in the Dutch
Black and White dairy cow population the heritability for milk production traits of 0.48, 0.36,
and 0.33 for 305 days milk, fat, and protein yields, respectively. PEDOVIC et al. (2013) have
established, in the population of improved Black-White cattle, heritability values for milk yield,
milk fat content and milk fat yield of 0.15, 0.06 and 0.10 respectively. TOGHIANI et al. (2012)
have obtained lower heritability estimates of 0.26, 0.149, and 0.238 for yields of milk, fat, and
protein, respectively but higher heritability estimates for fat and protein percent (0.228).
VISSCHER and THOMPSON (1992), with British cows, also report higher heritability estimates for
yields of milk and fat of 0.39 and 0.36, respectively.

CONCLUSION

From the present results, the phenotypic manifestation and variability of milk traits of
Holstein - Frisian bull dams and their progeny are under influence of bull - sire, year of birth,
lactation order, farm, year and calving season. Different housing conditions, nutrition and care
contributed to the differences in the expression of milk traits. The heritability of observed milk
traits was medium to low.

The focus in dairy cattle breeding program was on improving milk production traits.
Traits that are unfavourable correlated with milk production, such as longevity, fertility, duration
of service period, calving ease, udder development shoved undesirable genetic trends and had to
be given special consideration In the further research, reproductive and functional traits should
be included in selection creteria which would lead to more genetic improvement and contribute
the economic efficience of milk production.

ACKNOWLEDGMENT
Research was financed by the Ministry of Science and Technological Development, Republic of
Serbia, project TR 31053.
Received, June 13", 2017
Accepted November 18", 2017

REFERENCES
ATIL, H. (2006): A comparisonof different selection indices for genetic improvement for milk traits in Holstein Friesian
cattle in Turkey by using one standard deviation as relative economic weight. Pakistan J. Biol. Sci., 9 (2):
285-288.

BESKOROVAINI, R. (2014): Genetski trend osobina mle¢nosti pracenih u progenom testu bikova crno-bele i holstajn frizijske rase,
Doctoral thesis, Faculty of Agriculture, Belgrade (in Serbian).

BOGNAR, A., L. T. CZISZTER, S. ACATINCAI, I. TRIPON, S. BAUL, R. P. ANCULIA, N. NICOLETA ROSU, ROMANU T. (2012):
Production and Conformation Indices of the Romanian Black and White Bull Dams from the Timis County.
Animal Sci. Biotech., 45 (2): 285 — 288.

DPEDOVIC, R., V. BOGDANOVIC, D. STANOJEVIC, R. BESKOROVAINI, S. TRIFUNOVIC, M. PETROVIC, LJ. SAMOLOVAC (2013):
The assessment of the selection effects on milk traits in Black-White cattle. 23 rd International Symposium
,.New Technologies in Contemporary Animal Production Novi Sad. Proceedings, 18-25.



250 GENETIKA, Vol. 50, No1, 243-251, 2018

EL-AWADY, G.H. and E.Z.M. OUDAH (2011): Genetic and Economic Analysis for the Relationship between Udder Health
and Milk Production Traits in Friesian Cows. Asian-Aust. J. Anim. Sci. 24 (11): 1514-1524.

EMAN, A., ABO ELFADL, A. H. RADWAN (2016): Model Comparisons and Genetic Parameters Estimates of Productive
Traits in Holstein Cows. J. Applied Sci., 16 (8): 380-387.

GHIASI, H., A. NEJATI-JAVAREMI, A. PAKDEL, O. GONZALEZ-RECIO (2013): Selection strategies for fertility traits of
Holstein cows in Iran. Livestock Sci., 152: 11-15.

HANSEN AXELSSON, H., K. JOHANSSON, S. ERIKSSON, K. J. PETERSSON, L. RYDHMER, J. PHILIPSSON (2011): Selection of
bull dams for production and functional traits in an open nucleus herd. J. Dairy Sci., 94 (5): 2592-2600.

HOEKSTRA, J., A. W. VAN DER LUGT, J. H. J. VAN DER WERF, W. OUWELTJES (1994): Genetic and phenotypic parameters for
milk production and fertility traits in upgraded dairy cattle. Livestock Production Sci., 40: 225-232.

KAWAHARA, T., Y. GOTOH, S. YAMAGUCHI, M. SUZUKI (2006): Variance Component Estimates with Dominance Models
for Milk Production in Holsteins of Japan Using Method R. Asian-Australasian J. Animal Sci., 19 (6): 769-
774.

LASSEN, J., M.K. SORENSEN, P. MADSEN, V. DUCROCO (2007): An approximate multitrait model for genetic evaluation in
dairy cattle with a robust estimation of genetic trends. Genet. Sel. Evol., 39: 353-367.

MIGLIOR, F., B.L. MUIR, B.J. VAN DOORMAAL (2005): Selection indices in Holstein cattle of various countries, J. Dairy
Sci., 88: 1255-1263.

MONTALDO, H. H., H. CASTILLO-JUAREZ, M. VALENCIA-POSADAS, E. G. CIENFUEGOS-RIVAS, F. J. RUIZ-LOPEZ (2010):
Genetic and environmental parameters for milk production, udder health, and fertility traits in Mexican
Holstein cows. J. Dairy Sci., 93: 2168-2175.

NIELSEN, H. M., L. G. CHRISTENSEN, A. F. GROEN (2005): Derivation of Sustainable Breeding Goals for Dairy Cattle Using
Selection Index Theory. J. Dairy Sci., 88 (5): 1882-1890.

OMBURA, 1., J. W. WAKHUNGU, R. 0. MOSI, J. 0. AMIMO (2007): An assessment of the efficiency of the dairy bull dam
selection methodology in Kenya. Livestock Research for Rural Develop., 19 (1).

PETROVIC, M. D., V. BOGDANOVIC, M. M. PETROVIC, S. BOGOSAVLIEVIC-BOSKOVIC, R. POKOVIC, R. PEDOVIC, S. RAKONJAC
(2015): Effect of Non-Genetic Factors on Standard Lactation Milk Performance Traits in Simmental Cows.
Ann. Anim. Sci., (15) 1: 211-220.

SAHIN, A., Z. ULUTAS, A. Y. ADKINSON, R. W. ADKINSON (2012): Genetic and environmental parameters and trends for
milk production of Holstein cattle in Turkey. Ital. J. Anim. Sci., 11: 242-248.

SCHEFERS, J. M. and K.A. WEIGEL (2012): Genomic selection in dairy cattle: Integration of DNA testing into breeding
programs. Animal Frontiers, 2 (1): 4-9.

STANOJEVIC, D., R. PEDOVIC, V. BOGDANOVIC, M. POPOVAC, P. PERISIC, R. BESKOROVAINI (2012): Fenotipska i genotipska
varijabilnost i povezanost osobina mle¢nosti prvotelki crno-bele rase. Zbornik radova sa XXVI savetovanja
agronoma, veterinara, tehnologa i agroekonomista. Padinska Skela, 18 (3-4): 15-22. (In Serbian)

STANOJEVIC, D., R. BPEDOVIC, V. BOGDANOVIC, N. RAGUZ, M. POPOVAC, D. JANKOVIC, LJ. STRBAC (2016): Evaluation of
the heritability coefficients of longevity in the population of Black and White cows in Serbia. Mljekarstvo, 66
(4): 322-329.

TOGHIANI, S. (2012): Genetic relationships between production traits and reproductive performance in Holstein dairy
cows. Archiv Tierzucht, 55 (5): 458-468.

VISSCHER, P. M. and R. THOMPSON (1992): Univariate and multivariate parameter estimates for milk production traits
using an animal model. 1. Description and results of REML analyses. Genet. Sel. Evol., 24: 415-430.

WELLER, J.I, E. EZRA (2004): Genetic Analysis of the Israeli Holstein Dairy Cattle population for production and
nonproduction traits with a multitrait animal model. J. Dairy Sci., 87 (5): 1519-1527.

WILLHAM, R. L. and E. POLLAK (1985): Theory of heterosis. J. Dairy Sci., 68: 2411-2417.



M. LAZAREVIC et al.: MILK TRAIT OF HOLSTEIN-FRISIAN BULL DAMS 251
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HOLSTAJN FRIZIJSKE RASE I NJIHOVOG POTOMSTVA
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Izvod

Istrazivanje je sprovedeno na grlima holstajn — frizijske i crno — bele rase koja su odabrana za
bikovske majke i potomstvo bikovskih majki. Grla su gajena na pet farmi Poljoprivredne
korporacije Beograd u periodu od 2006 do 2014 i predstavljaju potomke 24 bika. Istazivanjem je
obuhvaceno 575 laktacija. Analizirane su sledece osobine mle¢nosti u standardnoj laktaciji (305
dana): prinos mleka (kg) — MY, sadrzaj mle¢ne masti (%) — Y%6MF, prinos mleéne masti (kg) —
MFY, sadrzaj proteina (%) — %PC i prinos proteina (kg) — PY. U standardnoj laktaciji bikovske
majke holstajn — frizijske rase i njihovo potomstvo proizvele su proseéno 9239,84 + 1607,64 kg
mleka sa sadrzajem mleéne masti 3.44 £ 0.20 i sadrzajem proteina 3.21 + 0.12. Uticaj bika,
godine rodenja, laktacije po redu, farme, godine i sezone teljenja, prisutan je na razli¢itom nivou
statistiCke znacajnosti u varijabilnosti prinosa mleka, mle¢ne masti i proteina dok genetska grupa
nije uticala na varijabilnost osobina mle¢nosti. Uticaj bika, godine rodenja, laktacije po redu i
sezone teljenja nije znaCajan u varijabilnosti sadrzaja mlecne masti i proteina. Heritabilitet
posmatranih osobina mle¢nosti je bio srednji do nizak. Najnize vrednosti heritabiliteta su
dobijene za sadrzaj mleCne mast i proteina, 0,014 i 0,024, odgovarajuce. Heritabilitet prinosa
mleka, mle¢ne masti i proteina je 0,293, 0,319 1 0,273, odgovarajuce.
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