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Original paper

THE EFFECT OF GEOGRAPHICAL REGION ON
LIFETIME MILK YIELD IN SIMMENTAL COWS
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Abstract

This study was conducted to evaluate the phenotypic expression and variability
of lifetime performance traits (lifetime yields of milk, fat and 4%FCM, milk
fat content, milk yield per milking day, milk yield per day of productive life
and milk yield per day of life) of 2548 Simmental cows housed on three farms
in three different breeding regions: 7Zlatiborski Suvati (Zlatibor Pastures) dairy
farm on Mt. Zlatibor, employing a loose housing system with lying and resting
boxes (lige boxen), located at about 1000m a.s.1. (n=502), Dobricevo dairy farm
in Cuprija, using tie-stall housing (n=956) and individual tie-stall farms the
Kotraza region, located at 400-700m a.s.l. (n=1090).

Simmental cows included in the study achieved the following: lifetime yields
of milk, fat and 4%FCM - 14604, 554.8 and 14157 kg, respectively, milk fat
content of lifetime milk yield - 3.81%, milk yield per milking day - 12.79. milk
yield per day of productive life - 9.31 and milk yield per day of life - 5.46 kg. The
marked variability of the traits, along with a certain percent of high-producing
cows, enables further success in their selection.

The effect of breeding region on all lifetime performance traits was very highly
significant (P<0.001) due to different housing systems, nutrition, care, clhimate,
herd size and a number of other effects associated with the farm management
practices used.

Key words: Breeding region, lifetime productions, Simmental breed.
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Introduction

Cow longevity, duration of cow utilization for both milk and calf production,
and the production level have a large impact on overall results in the cattle industry.
Although the natural life span of a cow kept under optimal conditions excceds
twenty years, there are certain limiting bio-economic factors that shorten its life
expectancy and exploitation period, thus considerably increasing the costs of
production, often making it unprofitable.

In their analysis of the phenothm expression and variability of longevity and
lifetime performance traits in 143 Simmental cows housed at the Zlatiborski Suvati
Farm, Petrovi¢ D. M. et al., 2003 determined the following values: average number
of lactations per cow — 5.59; lifetime yields of milk, fat and 4% FCM - 25.290.1:
928.84 and 24,049.5 kg, respectively, milk fat content — 3.69%, and milk yield
per milking day, day of productive life and day of life — 13.27, 10.28 and 7.47 kg,
respectively.

Variability in lifetime performance traits, like that in other quantitative traits,
is affected both by environmental factors (non-genetic factors) and by the genetic
basis (genetic factors), with the genetic variability, however, as commonly accepted,
making a rather low contribution to the total phenotypic variability of these traits.
Hence, these traits can be substantially increased through improvements in housing
conditions, primarily nutrition, care, health and utilization intensity.

Breeding region or farm generally have a significant effect on milk performance,
fertility and lifetime performance traits, due to varied housing systems, nutrition,
care, climate, age structure, herd size, and a number of other effects such as farm
operation and management practices. &

Material and method

The phenotypic expression and variability of lifetime performance traits and
the effect of breeding region on these traits were studied in 2,805 Simmental
cows born from 1982 onwards. The cows were housed on three farms in three
different breeding regions, with two in the uplands (a farm on Mt. Zlatibor, and
private family farms in the Kotraza region), and Dobri¢evo farm in the lowlands.
near Cuprija. The Zlatiborski Suvati (Zlatibor Pastures) farm employed a loose
housing system with lying boxes, whereas the Dobri¢evo farm and private family
farms in Kotraza used a tie-stall system.

The following lifetime performance traits were analyzed:

- lifetime milk yield (LMY), (kg),

- milk fat content of lifetime milk yield (MFCLMY), (%),
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- lifetime fat yield (LFY), (kg),

- lifetime yield of 4%FCM (LY4%FCM), (kg),

- milk yield per milking day (MYMD), (kg),

- milk yield per day of productive life (MYDPL), (kg),

- milk yield per day of life (MYDL), (kg).

Lifetime performance traits were calculated using cow record sheet data as

follows:

«  Lifetime milk yield was obtained by summing up total milk yield from
each whole lactation over a cow’s lifetime,

e« Lifetime milk fat yield was calculated by adding up total milk fat yield
from each whole lactation over a cow’s lifetime,

e Milk fat content of lifetime milk yield was calculated by multiplying the
quotient of lifetime milk fat yield and lifetime milk yield by 100,

o Lifetime 4% FCM yield was the sum of 4%FCM from each whole
lactation over a cow’s lifetime,

e Milk yield per milking day was obtained by dividing the lifetime nulk
yield by the number of days in milk which represent the sum of the total
length of whole lactations over a cow’s lifetime.

o Milk yield per day of productive life was obtained by dividing lifetime
milk yield by the length of productive life which represents a difference
between culling age and the age at first'calving,

«  Milk yield per day of life was calculated by dividing lifetime milk yield
by cow age at culling, expressed in days.

The phenotypic expression and variability- of lifetime performance traits
were analyzed by calculating main parameters of descriptive statistical analysis,
including:

- the arithmetic mean (anscisym@agrif.bg.ac.rs),

- standard error of the arithmetic mean (S ),

- standard deviation (SD),

- coefficient of variation (CV (%)),

- interval of variation (min-max).

The effect of farm or geographic region on the expression of lifetime
performance traits was analysed using the general linear model (GLM procedure).
This procedure enables simultancous analysis of a number of different effects,
regardless of their being either categorical or continuous factors. To evaluate the
effects and test hypotheses, the general linear model uses the least squares method
for the calculation of least squares means (LSM) and their errors (SE ).

105



Proceedings of The First International Sveposium on Animal Science, November 2012, Belyrade

Results and discussion

The average expression and variability of lifetime performance traits as
dependent upon breeding or geographic region are presented in Table | and
Graph .

Table 1. - The average expression and variability of lifetime performance traits in three hrecdine

regions
= = Variation
Performance N SD CV (%
¥ 8% o Me] vax
‘The average number of lactations =
i 2550 361 004  203| 5623 il
Lifetime milk yield, kg 2550 | 1460375 | 18705 | 944554 | 6468 | 1411 | s8042
Lifetime milk fat yield, kg 2550 | 55480 | 706 | 35653 | 6426 [ 53 | 20e |
Milk fat content of ifetime millc | .., 381 | 0003 | 015| 394 304 | 4ss
vield (7o)
Lifetime 4% FCM yield, kg 2550 | 1415681 | 18058 | 911861 | 6441 | 13744 |545018
Milk yield per milking day, ke 2550 | 1279 0041 | 208 | 1626 | 692 | 2010
oy pecityolpodactive: | oien | ool powe| a3l gm0l 1@ 1840
life, kg
Milk yield per day of life, kg 2550 546 | 0041 | 200 | 3828 | 103 | 1411

-

The average number of lactations in the three breeding regions was 3.61 and
showed high variability (56 %), due to the number of lactations per cow ranging
from | to 12.

The average lifetime yield of milk, fat and 4%FCM was 14.604: 555 and 14,157
kg, respectively, and exhibited high variability (above 60%) due to a wide range of
variation.

The average milk yield per milking day, day of productive life and day of life
in all breeding regions was 12.8, 9.3 and 5.46 kg, respectively, with moderate
variability ranging from 16 to 38%.

The high variability of lifetime performance traits, along with a certain
percentage of high-producing cows, enables further success in their selection and
higher levels of production.
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Graph 1. - The average expression and variability of lifetime performance traits as dependent

upon breeding region

The highest number of lactations per cow (3.76) was obtained n the Kotraza
region, which may be attributed to the more extensive cow exploitation method
used as compared to the more intensive system on Zlatibor and Dobricevo
farms. Lactation number per cow on the Zlatiborski Suvati farm was 3.72, and
was higher than that on the Dobri¢evo farm (3.38), which was due to the more
favourable effect of loose housing system on Mt. Zlatibor as compared to the
tie stall environment on the Dobri¢evo farm. This was confirmed by Grabovski.
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1997 who emphasized that loose housing gives better results in terms of length
of productive life and lifetime yields of milk, fat and protein.

Lifetime milk, fat and 4%FCM yields, and milk yields per milking day, day of
productive life and day of life were higher on farms than on family farms due to
the use of more advanced rearing technology, and highest on Zlatiborski Suvati
farm due to the more favourable effect of the loose housing system on the traits
as compared to the tie-stall system on Dobri¢evo farm. Milk fat yield was lowest
in cows on Mt. Zlatibor which had the highest milk production, and highest in the
Kotraza region which gave the lowest milk yield.

An analysis conducted hy Ostrec and Klopci¢, 1998 on the longevity and
lifetime milk yield of Slovenian Simmental, Brown and Black-and-White breeds
housed on privately-owned (family) and state-owned farms shows that the average
number of lactations on state-owned farms was higher than on private farms.

The results of the analysis of the effect of breeding or geographic region on
lifetime performance traits, including least squares means (LSM), standard errors

of the means (SE,,,) and the significance of the effect, are presented in 7able 2.

Table 2. - Least squares means, standard errors of the means and the significance of the effect of
breeding or geographic region on lifetime performance traits.

LMY MICLMY LFY LY4%FCM MYMD MYDPL MYDIL
Ge u.g. (kg) (kg) (") (kg) (kg) (k) (kg)
Regio. N

(farm)

LSM | SE, | LSM [SE,  [LSM|SE,, [ LSM [SE, | LSM [SE | LSM|SE,, | LSM |SE,

I 5021 27542 | 3235(10245 | 11.97| 366| 001 26343 | 3105 1402| 018 1106] 023] 767] 012

1} 956 | 25467 | 3126| 9665 1157] 3.76| 001 | 24692 306,0 1415] 08| 970 022{ 68| 01

1 1090 | 24093 | 3052 | 9356 11.29] 391 001 | 23679 2929 1284 017| 950) 022| 646| 011

l"u“ 254;13%™ 17329 860,00 194,007 156.30° 0011 208157

I-Zlatihor, IT-Dobricevo, llI-Kotraza: N.S.- P> 0.05: *-P < 0.05: **-P <001, ***-P < (0.00]

The effect of breeding or geographic region on all lifetime performance traits
was very highly significant (P<0.001), due to varied housing systems, nutrition,
care, climate, herd size, and other effects such as farm operation and management
practices. This effect of breeding region on all lifetime performance traits clearly
suggests that the correction of these traits for the fixed 1.e. systematic effect of
this factor is justified.

Significant and very significant effects of geographic or breeding region or
farm on performance traits in cows were reported by Kemp, 1998; Rychen, 1999;
Chladek and Kucera, 2000; Purdevié et al. 2002; Panteli¢ et al., 2010; Petrovié
M.M. et al.. 2009; Petrovi¢c D.M. et al., 2009 and 2012.
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Conclusion

The results of the present study suggest the following:

e The effect of breeding or geographic region on all lifetime performance
traits was very highly significant (P<0.001),

e The expression of lifetime performance traits was higher on dairy farms than
on family farms, due to the use of more advanced rearing technology.

e Loose housing on Mt. Zlatibor had a more favourable effect on hfetime
performance as compared to the tie-stall system on Dobri¢evo farm.

e The high variability of lifetime performance traits, along with a certain
percentage of high-producing cows, enables further success in their selection
and improvement.
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