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Abstract 
The aim of this paper was to highlight the importance of the milking system on the milk yield and quality. 
Researches were carried out at the Research and Development Station for Bovine Raising Arad, on 72 Romanian 
Spotted cows of Fleckvieh type. The two milking systems were 1) milking at bucket in the barn (the old system) and 
2) milking on a 2x14 herringbone parlour (the new system). Just by changing the milking system the milk production 
increased by 330.94 kg, the total bacteria count decreased by more than 9 times, from 460495.1 ufc/ml to 49277.5 
ufc/ml, and the somatic cell count decreased as well from 346516.4 to 227275. Changing the milking from bucket in 
the barn to the herringbone parlour increased the hygienic qualities of the milk to the standards required by the EU. 
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1. Introduction 
 
Obtaining high quality milk should be the 
objective of each dairy farmer. This objective 
could be attained by using a well defined strategy 
and tactic. A strategy aims to achieve a closer or a 
farther objective in time. Tactics represents the 
technical and organisational measures used to 
achieve the objective imposed by the strategy. For 
a dairy farmer the main objective is the quantity 
and quality of the milk production. Generally, the 
milk should comply with the following 
requirements: 

- To be produced in high amounts; 
- To be rich in fat and proteins, and the 

ration between these two components to 
be close to 1:1; 

- To be produced with the lowest costs; 
- Not being adulterated and be clean. 

                                                 
 * Corresponding author: Radu Neamţ  
    Tel: 0257281863, Fax 0257339133 
    Email: neamtr@yahoo.com  
 

The success of producing milk with these 
properties depends in large extent on using and 
monitoring the modern methods of milking based 
on mechanisation and automation, as well as on 
implementation of adequate milk storing and 
primary conditioning in the farm [1]. 
Having all these principles in mind a new 2x14 
herringbone milking parlour was built in year 
2008 at the Research and Development Station for 
Bovine Arad, within the project No. 
350/08.12.2006 financed by the Sectorial Plan of 
the Ministry of Agriculture and Rural 
Development. 
Centralised mechanical milking has many 
advantages compared to the bucket milking which 
is still in use in many Romanian farms. Milk 
obtained in the milking parlour is supposed to 
have higher hygienic qualities because is not 
coming into contact with milker’s hand neither 
with the environment (especially the air in the 
barn). Parlour milking, also, is more economically 
efficient compared to bucket milking, because the 
labour productivity is 2.5 to 5 times higher. 
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Reduction of the milking time is caused by the 
fact that the all udder quarters are simultaneously 
milked and more milking machine are used 
concomitantly. Mechanic milking assures a higher 
milk production because the milking time is 
shorter for a particular cow and the milking is 
synchronised with the maximum action of the 
oxytocin [2, 3]. 
The aim of this paper was compare the quantity 
and quality of the milk production in two different 
milking systems, and to highlight the importance 
of milking system on the dairy farm efficiency. 
 
 
 
2. Materials and methods 
 
Researches were carried out at the Research and 
Development Station for Bovine Arad on 72 
Romanian Spotted cows belonging to Fleckvieh 
strain. The study was conducted on two periods: 
the first period was August 2007-July 2008 and 
the second period was August 2010-July 2011. In 
these periods two different milking systems were 
used in the farm. 
In the first period (2007-2008) the cows were kept 
tied in the barns with a capacity of 204 heads. The 
milking system consisted in a vacuum pipe within 
the barn fitted with nozzles at every two cows. 
The milking machine will attach to these nozzles. 
Within one barn there were 8 milkers working 
with two milking machines each. They milked, on 
average, 25 cows per day, and the labour 
efficiency was 15-18 cows milked per hour per 
milker. The physical effort of the milker was high, 
because he/she had to transfer the milk from the 
bucket to larger cans and then to carry them to the 
dairy. During this transfer the milk came into 
contact with the barn air and thus the total bacteria 
count is increased. 
During the second period (2010-2011) a new 
milking parlour was used, cows being kept untied 
in deep litter barns. The milking system was a 
2x14 herringbone milking parlour. Technically, 
the milking system consisted of an electronic 
measurement device for milk yield, with 
automatic take off, equipped with alarm for 
signalling the high somatic cells in milk and a 
stimopuls pulsation system (5 pulsation regimes 
with pre-stimulation and stimulation, 
electronically controlled according to the milk 

flow). This system adapts very well to milk 
production of each cow. 
The milking parlour has an automatic data 
recording and storage system [4], animal 
identification device for each milking place, 
subclinical mastitis tracking down by using the 
milk conductivity, electronic control of pulsation, 
animal stimulation before milking, possibilities to 
make reports for a good farm management, as well 
as identification of cow’s physiological status in 
order to determine the optimum time for artificial 
insemination with an accuracy of 99%. Thus, by 
using a special software, this milking system 
allows farmer to have complete information 
regarding the number of milked cows, cow’s 
health status, gestation status of cow and time left 
to calving. 
Also, the milking parlour is endowed with a 
device for physical and chemical analysis of the 
milk for the following: fat, protein, lactose, 
minerals, non-fat dry matter and freezing point. 
The study was carried out on 72 cows that were 
milked in both systems. Those cows were 
identified that had at least a complete lactation 
during the first period and still were in the farm 
and performed during the second period. Thus, 
during the first period a number of 39 cows were 
identified to be in the first lactation, 24 in the 
second lactation and 9 in the third lactation. As a 
consequence, these cows where in the fourth, fifth 
and sixth lactation, respectively in the second 
period. 
The milk production of these cows was corrected 
for normal lactation and for age, using standard 
coefficients [5]. 
The total bacteria count and somatic cell count 
were recorded daily from the bulk tank, during 
both research periods. Thus, averages for 365 days 
were used to compare the two milking systems. 
Data was statistically evaluated and significance 
for differences between the two milking systems 
was performed using t test. 
 
 
 
3. Results and discussion 
 
Table 1 presents the averages for milk production 
on normal lactation of the 72 Romanian Spotted 
cows before and after correction for cows’ age. 
We can see that there is a lack of synchronism 
between the actual milk production, reaching the 
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peak at the fifth lactation, and the correction 
factors which consider the peak production to be 
attained at the sixth lactation. This difference, 
though, is not that high, and the corrected milk can 
be used to compare the two milking systems. The 
average milk yield for the two milking systems is 
presented in Table 2. In year 2007-2008, when the 
bucket milking was used, cows produced on 

average 6236.44 kg milk, while during years 
2010/2011, when a milking parlour was used, the 
production of cows was, on average, 6567.38 kg. 
Thus, the 330.94 kg milk produced more when the 
milking parlour was used was significantly higher 
(p<0.001) than the production obtained when the 
cows were milked in the barn with a bucket 
system. 

 
Table 1. Averages and dispersion indices for actual and corrected milk yield 

 per normal lactation in Romanian Spotted cows 

Period n Lactation 
Actual milk yield 

(kg) 
Correction 

factor 
Corrected milk 

yield (kg) 

August 2007-July 2008 
39 1 5037.23±34.203 1.229 6190.69±42.034 
24 2 5544.33±67.945 1.133 6281.71±77.002 
9 3 5917.44±56.633 1.067 6314.00±60.378 

August 2010-July 2011 
39 4 6460.03±32.489 1.024 6615.08±33.278 
24 5 6512.54±49.783 1.002 6525.50±49.881 
9 6 6472.33±28.879 1.000 6472.33±28.879 

 
Table 2. Averages and significance of difference for corrected milk yield per normal lactation 

 between the two milking systems in Romanian Spotted cows 
Milking system n Corrected milk yield (kg) Difference and significance 

Bucket milking 72 6236.44±35.214 
330.94*** 

Parlour milking 72 6567.38±25.357 
 
Table 3 presents the averages for total bacteria 
count in the bulk tank for the two milking 
systems. On average, the bacteria count was more 
than nine times lower (p<0.001) when cows were  
milked in the parlour compared to milking them in  

the barn, 49277.5 compared to 460495.1 cfu/ml. 
Figure 1 show the evolution month by month of 
the total bacteria count for the two milking 
systems. 
 

 
Table 3. Averages and significance of difference for bacterial count between  

the two milking systems in Romanian Spotted cows 
Milking system n Total bacterial count (cfu/ml) Difference and significance 

Bucket milking 365 460495.1±8947.09 
411217.6*** 

Parlour milking 365 49277.5±817.83 
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Figure 1. Monthly evolution of the total bacteria count in the bulk tank when two milking systems were used 
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Total bacteria count was significantly higher 
(p<0.001) in bucket milking than in parlour 
milking, each month (Figure 1), and did not 
comply with the requirements of maximum level 
of 100000 cfu/ml. Even though during the winter 
months the bacteria concentration in milk was 
lower than in summer months, this did not 
decreased below 300000 cfu/ml. 
The average somatic cell count in the both milking 
systems is presented in Table 4. During both 
studied periods (2007/2008 and 2010/2011) the 
average somatic cell count was below the 
maximum accepted level of 400000 cells/ml, 
complying with the European norms. This 
emphasizes that the udder health was a permanent 
concern in the farm, and reducing mastitis 

programs were used. When the cows were milking 
on the herringbone parlour, the somatic cell count 
in milk significantly decreased from 346516.4 to 
227275 cells/ml compared to the bucket milking. 
This added to the higher hygienic quality of milk 
obtained in the milking parlour. 
Figure 2 shows the monthly evolution of the 
somatic cell count in the two milking systems. All 
the year round the average somatic cell count was 
about 350000 cells/ml when cows were milked 
using the bucket system, while the average 
somatic cell count for herringbone parlour was 
ranging between 200000 and 250000 cells/ml. 
Differences between the two systems were 
significant (p<0.001) each month of the year 

 
Table 4. Averages and significance of difference for somatic cell count  

between the two milking systems in Romanian Spotted cows 
Milking system n Somatic cell count (cells/ml) Difference and significance 

Bucket milking 365 346516.4±2816.88 
119241.4*** 

Parlour milking 365 227275.0±1868.83 
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Figure 2. Monthly evolution of the somatic cell count in the bulk tank when two milking systems were used 

 
4. Conclusions 
 
Changing the milking system from the bucket 
milking to herringbone parlour increased the milk 
production, decreased the total bacteria count and 
the somatic cell count. Thus, the hygienic qualities 
of the milk complied with the EU standards. 
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