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Abstract
The aim of this study was to survey the milk yield, milk quality
and milking technology on Hungarian large-scale (>50 cows)
dairy farms and to evaluate the possible impact of milking parlour
type on milk production and quality (somatic cell count). The
survey was performed by using a questionnaire on 377
Hungarian dairy farms in 2017. Farms were categorized
according to their milking parlour types (herringbone, parallel,
carousel and others). The average SCC on the Hungarian dairy
farms was high (405,199 SCC/ml). Farms using herringbone
milking system had the lowest milk quality (429.240 SCC/ml) and
milk yield (27.01 kg/day). The type of milking parlour had an
impact on milk quality (p=0.05) and milk yield (p=0.03).

1. Introduction
On dairy farms like in any enterprise the ultimate goal is increasing the profit.
Profitability can be achieved by increasing the amount of marketable products and the quality
paid by the market or decreasing the production costs [1].
Major losses associated with mastitis have been studied in the past and identified as
reduced milk production, milk composition changes, discarded milk, veterinary fees, drug
costs, farmers’ extra labour, premature disposal and preventive measurements’ costs. A
reduction in milk yield has the greatest impact from an economic point of view, therefore the
subclinical mastitis is of larger importance than the clinical form, albeit the costs due to
discarded milk, medication, veterinary fees and the farmers’ extra labour could also be
significant [2]–[5].
2015-2016 has brought the third crisis of the global dairy market since 2007. In
February 2014, the global milk price reached its highest level (56 $/100 kg ECM), which fell to
an average of 34 $100 kg ECM to 22.1 $100 kg ECM by May 2016. At the same time, the
abolition of the milk quota system in the European Union made the competition between dairy
farmers even more sharp, which makes profit-oriented farming even more important.
There are several reasons for the growing awareness of udder health issues on dairy
farms. Firstly, in Europe, the EEC directive 92/46 in April 1992 stated that milk with a somatic
cell count (SCC) over 400,000 cells per ml may not be used for fluid milk and starting in 1998
not even fit for human consumption. Secondly, the awareness related to animal welfare issues
increased, as well. A third, more recent issue is human health concerns regarding antibiotic
residues in milk, transfer of antibiotic resistance from animal to human, and that of pathogens
through milk or milk products [6].
The most significant subclinical abnormality of the milk is the increase in the somatic
cell counts (SCC), which is the most common measurement of milk quality and udder health
[1], [7]. An elevated SCC is a practicable approach in order to detect subclinical forms of
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mastitis. A SCC below 100,000 cells/ml is currently set as the physiological limit [8]. The main
factor that affects the somatic cell count (SCC) is the presence of infection in the mammary
gland (mastitis) that occurs by the invasion of microorganisms, which results in the increase of
the animal defence cells (somatic cells) in the milk [9].
Technological diversity has an impact on milk production, particularly on milk quality.
Dairy farms in Hungary have different type of milking technologies depending on herd size,
housing, available labour and investment capital. Categorized by the way of housing, in tied
housing systems bucket machine, tank truck and pipeline milking machine can be used, while
in loose housing systems we can distinguish stable flooring (tandem, herringbone, parallel,
polygon), moving flooring (carousel, head carriage) milking systems and milking robots [10]. It
is economically efficient on farms with less than 30 cows to use bucket machine milking. If the
size of a herd varies between 30-50 cows, it is more efficient to use milking systems with a
milk pipeline in the cowshed and non-automated equipment. Larger dairy herds require a milk
pipeline and automated equipment or a milking parlour [11]. The most common milking system
on large-scale dairy farms is herringbone, but parallel, tandem and carousel milking technology
is also used, but in recent years the spread of robot milking systems also started [12]. The
modernisation of milk production is directly associated with an increase in herd size, which
allows the farm to efficiently exploit the newest technologies and rationally use its labour [11].

2. Method
Our survey was conducted by using a questionnaire on 377 large-scale (>50 cows)
Hungarian dairy farms in 2017, and it was compared with the official farm milk production data.
On the surveyed farms milk performance test is conducted monthly that is based on individual
milk samples from all milking cows. For the categorization by parlour types four groups were
set up: herringbone, parallel, carousel and others. Data were processed in MS Excel 2013
software (Microsoft Corporation, Redmond, WA, USA). The relationships were analysed by
two-way ANOVA. Pairwise comparisons were performed by Tukey’s post hoc tests. Statistical
analyses were performed in R version 3.5.1. (R Core Team, 2018).

3. Results
The survey was conducted on 377 dairy farms with 176,400 cows in Hungary. The
average cow number on the surveyed farms was 467,90 ± 367,02 cows, the average daily milk
yield was 28.40 ± 5.87 kg/day and the average SCC was 405,199 ± 176,634 cells/ml. The most
common used milking parlour type was herringbone (257 farms, 68.2%), that was followed by
parallel (62 farms, 16.4%), carousel (40 farms, 10.6%) and other type like pipeline, tandem
and robot (18 farms, 4.8%).
As the average cow number increased so did the occurrence of parallel and carousel
parlour (p<0.001). The type of parlour had an impact on the daily milk yield (p=0.027) and we
found significant differences between parallel and herringbone parlour (p=0.014). Farms using
herringbone parlour produced the lowest amount of milk on average (Table).
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Table. Average cow number, daily milk yield and SCC according to the type of milking
parlour (n=377)
Herringbone
Parallel
Carousel
Other
a, b

Average cow
number
343 ± 237
656 ± 281
900 ± 351
616 ± 367

Daily milk yield
(kg/day)
27.01a ± 5.72
31.76b ± 5.18
31.35ab ± 5.10
29.28ab ± 5.90

SCC
(x103 cell/ml)
429.24a ± 181.89
349.80a ± 154.13
324.26a ± 150.48
378.00a ± 176.54

Groups with different superscripts differ significantly (p<0.05).

SCC did not show significant differences regarding to the type of milking parlour,
however farms using herringbone parlour showed the lowest milk quality.

4. Discussion
Nipers et al. [11] recommended a separate parlour over 200 cows. Hungarian farms
with smaller number of cows have already used separate milking parlours and like in Latvia
the herringbone parlour is the most common used type of milking parlour, although farms with
herringbone parlour produced the poorest quantity and quality milk.
The average SCC on the Hungarian dairy farms is high regardless the type of milking
parlour, which has a detrimental impact on the milk production, as well [3]. Regarding our
results as well groups with lower SCC produced more milk on average. Pfützner et al. [13]
found even cows with a SCC below 100,000 cells/ml showed a remarkable production loss of
over 8%. In order to meet the growing food hygiene demands of the European Union's market
Hungarian dairy farmers are under increasing pressure.
The lower milk production in smaller dairy farms, where herringbone parlours were
mostly used can be explained with lower standards of housing, feeding, milking technology
and genetics [14]. Higher cow number and milk production enable the use of newer
technologies, which could have an impact on production [11]. In the current economic
circumstances, in order to produce profits for Hungarian dairy farmers, they need to close the
gap in animal health management. Accordingly, dairy farmers aim to increase their income
with production-oriented health management – which, in addition to classical veterinary
activities, also takes into account management and production factors and implements an
integrated approach – contributes greatly to the beneficial and competitive production of high
quality raw milk. Further research is required regarding udder health management and farm
practices in Hungarian dairy farms to find the source of the problem of the average low milk
quality in Hungary.

5. Conclusion
Udder health has many other aspects that can influence the milk quantity and quality.
We can conclude that milking parlour type is one of the influencing factor. With larger milk
production farms allow the use of newer technologies what can help to improve the milk quality,
but smaller farms can produce with proper hygiene and routine good quality milk as well.
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