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Abstract: Cattle production in Serbia, and especially milk production,
contributes significantly to the value of total agricultural production (20%) and
livestock production (45%). Achieved annual rate of milk yield increase of
approx.100 kg per cow cannot adequately compensate for drastic decrease of
number of dairy cattle which dropped by fifth over last decade. This is especially
important from the aspect of assessment of future production quotas for milk as
part of Serbia’s preparation for EU accession. From the aspect of the genetic
potential of dairy cattle, the most significant measure aimed at increase of milk
performance in future will be execution of systematic selection-breeding work in
the main population. Special attention should be directed in future to selection of
parents of dairy herd, criteria for selection of heifers and their adequate rearing in
sense of nutrition and housing. For the purpose of establishing of production
potential of first calving Simmental cows in Serbia, data was analyzed for 37.171
Simmental cows with completed lactations in the period 2007 to 2010. Research
results showed moderate trend of increase in milk performance in first calving
cows — average milk production of 4.348 kg, milk fat content of 3.93% and milk fat
yield of 171.1 kg. Milk performance of first calving cows in average was lower by
147 kg compared to cows in other lactations and by 1.169 kg compared to bull
dams in the observed period. In analysis of bulls - most common sires of studied
first-calvers, it was established that eight of ten bull sires had negative values for
milk yield, which indicated the need for better cooperation and organization in
work of all services which are included in selection-breeding activities in dairy
cattle breeding.

Key words: Simmental breed, first calving cows, milk, milk fat



1034 D. Niksi¢ et al.

Introduction

Simmental cattle breed is one of the oldest breeds in Europe, and with
population of around 41 million heads it is the second largest breeding in the
world. It is developed to provide maximum productivity in production of milk with
high share of fat and proteins, on nutrition based mainly on roughage. In Serbia,
Simmental breed has significant contribution in milk production (78%) considering
that in total cattle breed structure it participates with 80%, total of 819.000 animals,
of which 538.000 are cows and pregnant heifers. Also, in recent years, number of
dairy cattle in Serbia dropped significantly, but number of animals in population
under control remained the same, however, the size of population under control is
still low and not enough for successful selection-breeding work. Compared to
Simmental population in Bavaria (CRV,2010), where share of animals under
control is 52% and share of cows under milk recording program 76%, in Serbia
these indicators are 13,3 % and 6,5% respectively (GOO, 2010).

Milk performance of cows under control in domestic population is
continuously improving, but it is still significantly lower in comparison with
Bavarian population. So, in 2010, average milk performance in Serbia was 4.553
kg of milk with 3,94% of milk fat, and in Bavarian population it was 7.096 kg of
milk with 4,13 % of milk fat. Also, results of comparative study of domestic and
Austrian Simmental first calvers in same rearing conditions (Medi¢ et al., 2006)
showed that in all imported animals higher milk production was recorded by
significant 1.171 kg and 0,49% of milk fat. In research by Strapak and Strapakova
(1997) higher milk yield (+626 kg) and higher milk fat content (+0.57 %) were
established in imported Simmental cattle compared to domestic Slovak Simmental
population.

In the study of the genetic correlation between milk performance traits and
fertility of first calving cows of Simmental breed, Panteli¢ et al.(2008) concluded
that the average duration of lactation was 311,72 days, milk yield 3.885,96 kg, milk
fat content 3.88%, milk fat yield 150.63 kg and yield of 4%FCM 3.813,84 kg.

In addition to yield, quality of milk, in Serbia, also is problem since
according to statement by Rajic¢ et al. (2007), only 5% of milk is of extra quality
and around 30% of I class, which clearly indicates the need for improvement of
milk quality in sense of its chemical composition and somatic cell count. It is
apparent that in spite of significant efforts by selection specialists and breeders
(selection in pure breed or meliorative crossing of Simmental breed with Red
Holstein-Friesian breed) invested in increase of milk performance, the genetic
potential of Simmental dairy cattle have still not been fully used.

One of the major pre-conditions for ensuring long term high-yielding dairy
population is systematic work focused on genetic improvement and rearing of
breeding progeny. Selection of high quality heifers and first calvers to represent the
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next generations of dairy herds, their proper rearing in regard to nutrition, housing
and health care, is of major importance for realization of set breeding goals in
cattle production. Production results of first calving cows are first direct indicators
of the genetic and production value, and according to Haworth et al. (2008) they
are reliable indicator of milk yield in subsequent lactations.

In this paper, production results of Simmental first calving cows over three
year period, from 2007 to 2010 are presented, with aim to present to the scientific
public the genetic potential of our population in respect to productivity of
Simmental breed, and also to point out to some deficiencies and recommend and
suggest adequate solutions for future selection-breeding work.

Materials and Methods

In the study of the production potential of Simmental first calvers data
from the main register/records on concluded lactations of 37.171 animals which
calved in the period from 2007 to 2010. Most of first calving cows were reared on
family holdings/farms, and less come from commercial farms located in Central
Serbia. Milk recording was done using the reference A4 method and calculation of
lactation using Test interval method (ICAR, 2009). Study included milk
performance parameters (milk yield in kg; content of milk fat in %; milk fat yield
in kg) in standard first lactation (305 days). A sub-sample of data from 11.372 first
calving cows which were included in progeny testing of bulls for milk performance
was extracted from the total sample in order to determine the frequency of
exploitation of bulls and evaluate the success of their use on production
performance of the population.

Data was processed using statistical program StatSoft.Inc (2004), Statistica
for Windows version 7 to determine mean, minimum and maximum values, as well
as variability measures (standard deviation-SD and variation coefficient — CV).

Results and Discussion

In Table 1 and Graph 1 production results of first calving Simmental cows
during the period 2007 to 2010 are presented. Number of first calving cows under
milk recording — lactation control increased in 2010, when total of 8.200 were
under control, however an increase of milk yield of 5% compared to 2009 when the
milk yield was the lowest, was registered. By comparing the results obtained in
similar researches Miscevic¢ et al. (1995), Perisi¢ et al. (1999b) and Petrovic¢ et al
(1999, 2006) with results presented in this study, it is obvious that milk
performance of first calving Simmental cows in Serbia has positive trend reflected
in over 4 thousand litres of milk annually in standard lactation. However, according
to data of ICAR (2011,) populations of Simmental first calvers in developed
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countries (Germany, Austria, Czech Republic, etc.) realize considerably higher
milk performance (5000-6000 kg). Compared to situation in Croatia (HPA, 2010),
as neighbouring country, in 2010, share of first calvers under control in Serbia was
three times lower and quantities of milk and milk fat produced were in average
lower by 399 kg and 18 kg, respectively.

Table 1. Number and average milk production of first-calving Simmental cows (2007-2010)

Milk production in standard lactation (305 days)

Milk,kg Milk fat, % Milk fat, kg
Year N
Aver Index
Min | Max SD. |(2009=| Aver. |Min |Max| SD. | CV Min | Max | SD. | CV
Aver.
100%)
2007 | g618 |4301| 1847 | 7637 | 628.5 102 39 |33(146]| 0.1 |27 |168.4 | 64.0 |312.2|25.2|15.0
2008 | 9934 [4392| 2663 | 7745 | 629.6 104 39 | 33|44 0.1 |21|172.6]103.3|316.0|26.3|15.2
2009 | 10418 [4238| 1675 | 8303 | 585.5 100 39 | 33|47 0.1 |28 |167.1 | 65.9 |320.0(|24.0|14.3
2010 | g1 (4431|2233 | 7271 | 772.1 105 40 (33|47 01 |1.9]1750| 88.9 [3029(32.3|18.4
4301 SRR s
Milk yield, kg

2007
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2010 cows

umber of

first-calving

Graph 2. Number and average milk production of first-calving Simmental cows (2007-2010)

Production of milk and milk fat is limited only on one sex, so potential
ability of breeding animals for these traits is determined based on production
performance of mothers, sisters, daughters, etc. Knowledge of the quality of bull
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sires and how certain traits are passed to progeny is central issue of all breeding
programs (Panteli¢ et al., 2011).

The basis of breeding work is proper selection of animals as parents of
future generations of progeny. Genetic progress of herd equally depends on
breeding values of male and female breeding animals. Although, at the level of
population, a genetic progress of only 15% is expected through selection of bull
dams and cow dams, these two selection directions are exceptionally important for
each individual breeder. Milk performance of Simmental first calvers in average
was lower by 147 kg compared to cows in other lactations and by 1.169 kg
compared to milk performance of bull dams in observed period (Graph 2). This
difference corresponds to populations with medium genetic potential for milk
production (Mcgilliard and Freeman, 1976; Notter et al., 1978) and explains
established moderate increase of milk performance in observed period of average
100kg per cow annually as reported in the research by Petrovi¢ et al (2009).

6000
- Bull-dams milk yield
5000 ] m— = — =
Cows milk vield
4000 :
2007 First-calvina cows milk vield )
Milk, kg | | | .

Graph 2. Comparison of milk yield in different categories of Simmental cows

By applying the artificial insemination, the greatest genetic progress of
even 85% in the population of Simmental cattle is achieved through selection of
bull and dam sires. In Serbia, insemination is mainly done using the semen from
foreign bulls, and less from domestic bulls. First calving cows included in this
study (N=11.372) were daughters of 124 bulls, and in Table 2 review of ten bulls
which were most commonly used in the period 2007 to 2010 and were sires of
most of first calving animals in the studied population. It is evident that with the
exception of two bulls — Morval and Vostok, other bull sires had negative values
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for milk yield, which consequently can result in poor milk performance results in
studied cow generation. Therefore, in next period, it is necessary to carry out strict
selection and adequate choice of bulls and cows in Simmental population.

Table 2. Most frequently used bulls-sires of first-calving cows

Bull-sire Number Progeny test results *
Herd-book of Milk, Milk fat,% | Milk fat, %
number Name first-calving kg
daughters

1440 Rudolf 435 -24.84 -0.010 -1.50
859 Larsi 302 -66.86 0.003 -2.64
1206 Morval 266 99.75 -0.004 3.7

1445 Zast 248 -47.79 -0.005 2.32
1329 Motol 238 -80.87 0.001 3.9
1447 Sultan 204 -15.13 0.012 -0.05
1394 Vostok 192 17.37 -0.062 -1.91
1492 Stier 189 -134.64 -0.003 -5.16
1512 Faktor 189 -56.31 0.007 221
1506 Ralfurt 155 -131.26 0.005 -5.16

*Data of Main Recording Organization (GOO) —Institute for Animal Husbandry

Conclusion

Number of cattle in Serbia is characterized by decades-long negative trend,
and milk production is behind livestock production of developed countries. This is
especially unfavourable in the period when bases are acquired for future milk
quotas, which are main issue of EU countries. One of the significant pre-conditions
for long term ensuring of high-yielding population is systematic work on genetic
improvement and rearing of heifers and first-calving cows which represent future
generations of dairy herds. Analysis of production characteristics of first-calving
cows under control in the period 2007 to 2010 showed that their average milk yield
was 4.348 kg of milk with milk fat content of 3.93% and milk fat yield of 171.1
kg. With the exception of 2009, milk performance of first calving cows increased
continuously in average by approx. 100kg per animal and year. Production
potential of first-calving cows of Simmental breed in Serbia can be considered
satisfactory if economic conditions are taken into consideration which accompany
the development of dairy cattle breeding (production structure, excessive import,
low purchasing price of raw milk, subsidies, etc.) and reflect on financial
independence of breeders and therefore also on poorer conditions for rearing of
cows. However, in relation to milk performance of first-calving cows in more
advanced Simmental populations (Germany, Austria, Czech Republic), as well as
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set breeding goals in production of milk of over 5.000 kg of milk with 4,00 % of
milk fat in standard lactation, the need for strict selection in population under
control becomes apparent. The need for increase of population of cows under
control by approx. 20% is justified, but it has to be accompanied by selection of
high quality breeding animals, of known origin and adequate production and
reproduction performances. Also, attention must be paid to selection of bull sires,
in regard to the results of the progeny testing on milk performance and body
development. Results of our research showed that eight of ten bull sires had
negative values for milk yield which further indicates the need for better
cooperation and organization of all services included in the selection activities in
dairy cattle breeding.

Finally, it can be concluded that within the preparations of Serbia for EU
accession the decrease of number of animals — cattle population should be
compensated by increase of milk yield per cow, which corresponds to global trends
in dairy cattle breeding.
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Proizvodni potencijal prvotelki simentalske rase u Srbiji

D. Niksi¢, D. Ostojic-Andrié¢, V. Panteli¢, P. Perisic, 7. Novakovié, S. Aleksié, M.
Lazarevi¢

Rezime

Govedarstvo Srbije a posebno proizvodnja mleka znacajno ucestvuju u
vrednosti ukupne poljoprivredne (20%) i stoCarske proizvodnje (45%). Postignutim
tempom rasta prinosa mleka od oko 100 kg po kravi godiSnje ne moze se
adekvatno kompenzovati drastican pad broja mlecnih grla koji je u protekloj
deceniji opao za petinu. Ovo je posebno znacajno sa aspekta procena buduéih
proizvodnih kvota za mleko u priprema Srbije za ulazak u EU. Sa aspekta
genetskog potencijala mlecnih krava, najznacajnija mera za povecanja prinosa
mleka u narednom periodu je sprovodenje sistematskog odgajivacko-selekcijskog
rada u mati¢noj populaciji. Izboru roditeljskih parova buduéih generacija mle¢nog
stada, kriterijumima odabira junica i njthovom pravilnom odgoju u smislu ishrane i
uslova drzanja treba posvetiti primaran znacaj. U cilju utvrdivanja proizvodnog
potencijala prvotelki simentalske rase u Republici Srbiji analizirani su podaci
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37.171 simentalskih krava koje su svoje prve laktacije zakljucile u periodu od
2007-2010 godine. Rezultati istrazivanja pokazali su umereni trend porasta
mlecnosti prvotelki sa ostvarenom proseénom proizvodnjom od 4.348 kg mleka,
sadrzajem od 3,93% i prinosom od 171,1 kg mlecne masti. Mle¢nost prvotelki u
proseku je bila niza za 147 kg od mle¢nosti krava u ostalim laktacijama i za 1.169
kg od mlecnosti bikovskih majki u posmatranom periodu. Analizom bikova —
najcescih oceva ispitivanih prvotelki, utvrdeno je da je osam od deset bikova-oceva
imalo negativne vrednosti za prinos mleka $to upucuje na neophodnost bolje
saradnje 1 organizacije u radu svih sluzbi koje obavljaju odgajivacko-selekcijski rad
u mle¢nom govedarstvu.
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