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Abstract 

 

Cattle breeding is a very important branch of agriculture because it provides a large volume of animal products 

needed by humans, a large share of raw material for the food industry and light industry. The achievement of 

increased production and higher quality in line with market requirements is the focus of livestock specialists who, 

through their research work, contribute to the improvement and refinement of breeding, maintenance, feeding and 

breeding technologies. The present study aimed to analyse the influence of the feed ration administered to cattle, in 

a dairy cow breeding farm in the South-Eastern Romania, on milk production but also the economic calculation of 

feed costs to obtain one litre of milk. The ration is designed and formulated according to the needs of the cattle 

categories, their health, productive performance and age. 
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INTRODUCTION  
 

Milk is an important component of the human 

diet [9], dairy products are vital sources of 

nutrition (OECD-FAO, 2022) with 

implications for health [1, 4, 8], it also 

indicates the development level of a country 

[1, 2, 24]. 

Liquid milk value have the largest share on 

the dairy market [3, 5, 7]. The EU is one of 

the most important milk producer in the world 

and in 2022, it carried out 159.34 million 

tonnes raw milk, of which 154.3 million 

tonnes (96.43%) came from cows. Milk is 

produced in each member state, but the top 

producers are Germany, France, Poland, 

Netherlands and Italy and the lowest one 

Malta. Cow milk delivered to dairies 

accounted for 145.6 million tonnes, meaning 

97.13%, the rest being supplied by buffaloes, 

sheep and goats [5, 7, 17]. Romania is situated 

on a lower position in the EU, producing a 

smaller milk amount for consumption (400 

thousand tonnes). [16, 20, 21, 24]. 

Milk is a basic food and also a strategic food 

for the whole population of the world [1, 15]. 

About 6 billion people, that is more than 80 

percent of the world’s population, regularly 

consume fresh milk or other dairy products [3, 

7, 16]. Milk and dairy products have a high 

nutritive value being an import source of 

protein and lactose, a large variety and 

minerals and vitamins, and this is a reason to 

be more and more produced [9, 13]. Dairy 

cows are responsible of the highest part of 

milk produced in the world. From 996.36 

million cattle population existing in the world 

in 2018, about 270 million are dairy cows [27, 

9]. The EU is an important contributor to the 

world milk production and dairy farming and 

processing is an important sector in the EU 

agriculture and food industry [20, 21, 22]. 

Europe produced 226.4 million tonnes of 

milk, representing 26.8 % of the world 

production, and by 0.9 % more than in 2017 

[20]. The EU-28 contributes by 28 % to the 

world milk production, coming on the 2nd 

position after Asia (30%), and being followed 

by Americas ( 27%), other European countries 

(9%), and Africa and Oceania, each with 5 %. 

Milk production is stimulated by the 

population and consumption growth [5, 7, 22]. 

In the E.U. countries the current trend is to 

reduce the number of cattle and compensate 
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for animal production by increasing 

production, using modern breeding methods 

and improving exploitation technologies. As a 

result, world agriculture has seen a 

development in all fields in recent years, 

marked by a process of intensification, 

specialization by branch, concentration on 

production direction, increase in labor 

productivity, reduction of specific 

consumption [13, 15, 16, 17]. 

Milk production is a  long traditional activity 

in Romania [4, 8]. The percentage of milk 

delivered to processors decreased because 

only a few farms managed to cover the EU 

requirements regarding the production and 

quality of the delivered milk. 

 [13, 19, 20].  

The reasons why Romania was a modest milk 

producer are: a big number of small holdings, 

the decreasing number of milking cows, the 

low number of dairy cows per farm, extensive 

technologies, difficulties in assuring a normal 

feeding, high production cost, low producer's 

price, problems with milk quality. All these  

reduced the profit obtained and reduced the 

interest of the Romanian farmers.During the 

interval 2018-2022, in Romania ,  the 

evolution of the cattle herd was in decrease.                                                                                                                           

[14, 15]. For this reason, in order to cover the 

needs of the population, it was necessary to 

import both, milk and dairy products. [19, 22, 

24].  The highest proportion of milk comes, in 

Romania, from dairy cows [8, 16]. 

In Romania, the highest contribution at milk 

production are in the Central region and North 

East region. For fresh dairy products, the 

Central and South Muntenia and Bucharest 

and Ilfov County are the most important. The 

areas where the largest amount of cheese is 

produced are North-West, Central and North 

Eastern Romania [2, 22, 24]. 

Milk production cost is influenced by a large 

range of environment factors, but the main 

ones are represented by feeding cost, labor 

cost, heifer for replacing the culled cow, 

medicines and veterinary services, frozen 

semen from the highest breeding value bulls 

and artificial insemination service, 

depreciation of sheds and specific equipment, 

water and electricity cost, rental value of land 

owned by dairy farmer [ 1, 2, 6, 23]. 

The highest share in milk production cost is 

represented by feeding, labor and veterinary 

services cost [10, 15, 23] The basic food in 

animal feeding is corn, either as concentrated 

feed or as corn silage during the winter [10, 

18, 21]. 

Provided the imperative implementation of 

sustainable development, the improvement of 

the forage quality for silo maize is a major 

objective [11, 12,18]. 

 In Romania, maize occupies the largest 

grown area due to its high productivity and 

high yields per unit area [10,11,18]. The area 

grown with maize varies between 2.5-3.1 

million ha depending on the level of 

precipitation in the cold season or as a result 

of the compromise of the autumn crops during 

the winter [10,11,12].  

Among environmental factors, nutrition is the 

basic factor (60-70% of all factors) 

influencing milk production. Using well-

balanced rations, satisfying the nutritional 

requirements of cows always have a positive 

effect on productivity [10, 11, 12]. 

Insufficient level as well as overfeeding 

negatively influence milk production. 

In this context, the goal of the paper is to 

study the influence of the feed ration 

administered to cattle, in a dairy cow breeding 

farm in the South-Eastern Romania, on milk 

production but also the economic calculation 

of feed costs to obtain one litre of milk 

 

MATERIALS AND METHODS  

 

The case study was carried out at one of the 

competitive agricultural companies in Călărași 

County, at the contact area between the 

Bărăgan Plain and the Danube Valley, more 

precisely at the eastern limit of the second 

terrace of the Danube. During 2022, the 

structure of feed rations, the quantities fed per 

day and per total period, and the cost of 

obtaining a litre of milk were monitored.  

The exploited breed is the Holstein Friesian 

known as the most productive but demanding 

dairy breed. If a balanced ration and good 

management is not provided, health problems 

can easily occur.  The breed originates from 

the Netherlands and is black and white in 
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colour. However, through the improvement 

process, the white and red and uniform red 

colour has subsequently appeared.  On 

intensive farms where feeding is carefully 

monitored and stress is reduced, the Holstein 

Friesian breed can reach a productivity of 

10,000-13,000 litres of milk/lactation 

(lactation = 305 days) and if no attention is 

paid to feeding, productivity can drop below 

5,000 litres/lactation.  

Table 1 shows that the farm has a total of 406 

livestock units, of which more than 50% are 

dairy cows.   

 
Table 1. The structure of cattle livestock in 2022                

Cows prod.  > 

25 litres 

Cows prod. 

<25 litres 

Heifers + 

Weaned cows 

Calves 

0-6 months 

Young female cows 

6-18 months 

Total 

126 LSU 90 LSU 67 LSU 58 LSU 65 LSU 406 LSU 

Source: company documents 

*LSU = livestock unit 

 

RESULTS AND DISCUSSIONS 

 

The animals are provided with fodder twice a 

day, consisting of grain maize, barley grain, 

wheat grain, peas, wheat bran, which are 

ground in the single feed technology trailer 

(Table 2).  

In addition to these grains, maize silage, 

alfalfa hay and wheat straw are also fed into 

the technology trailer. Watering is done 

automatically through constant level watering 

troughs, so the animals have water at their 

discretion.  

Calves are suckling twice a day. Calves are 

fed on powdered milk until they are three 

months old. Until weaning, calves are kept in 

four-units collective stalls respecting the rules 

of animal welfare, watering and feeding at 

discretion.  

 
Table 2. Total feed consumption during 2019-2022 (tonnes) 

Item no.  Product  2019    2020    2021   2022  

1  Barley 260   256   301   252   

2  Maize 320   350   370   277   

3  Peas 137   128   120   131   

4  Maize silage 2,700   3,300   3,580   3,400   

5  Alfalfa 300   490   310   450   

6  Wheat bran 60   52   75   30   

7  Wisan 138   166   140   143   

8  Panto R-60 (premix) 13.62   14.4   14.7   14.84   

9  Panto R-56 (premix) 2   1.4   1.75   0.6   

10  Power mix (premix) 10   11   18   21   

11  Calcium carbonate 8   8   6   5   

12  Ascomilk (milk powder) 6   8   7   7   

13  Wheat 123   123   126   131   

14  Straw 180   178   182   185   

15  Total consumption  4,257.62   5,085.8   5,251.45   5,047.44   

Source: Own calculation based on the company documents.  

 

During the first 20 days, the calves are 

disbudded and tagged. Special attention is 

paid to the dry period because it is very 

important both in the growth and development 

of the calf and in the milk production of the 

future lactation. The optimal dry period is 60 

days.  
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Feeding cows during the first dry period is 

based on a ration with more fibrous and juicy 

feed, about 1/3 dry matter. In the second part 

of dry period, the ration is supplemented with 

mixed feed. Cows having calved are kept 

together with calves until 7 days of age, then 

transferred to the group of lactating cows >25 

litres and the calves go to the nursery group. 

Table 2 shows that the largest amount of feed 
consumed during the period analysed is corn 

silage, which is also the basic feed in the 
cows' ration during the cold weather. Along 

with this, barley and maize grains, alfalfa, 
premixes, straw are also included in the 

ration. The quantities consumed were lower in 

2019, namely 4,257.62 to compared to the  
quantities consumed in 2020, 2021, 2022- 

over 5,000 to. The differences were due to the 

livestock and age categories existing at that 
time. Feed rations are made up according to 

productive performance and age.  

Ration for cows producing more than 25 

litres/day (126 livestock units) 

The daily feed consumption is 6,432.3 kg 

which means a consumption of 51.05 kg 

feed/livestock unit/day.  This is a balanced 

ration that is fed to recently calved cows and 

cows that are in early gestation (up to the fifth 

month of gestation) with yields of more than 

25 litres/day.   

 
Table 3. Expenditure on feed ration for dairy cows with production >25 litre/lactation/day (126 livestock units) 

Item no. Fodder Kg/LSU/day  Total kg /day  Lei/kg feed  Lei/day  

1  Grain maize  2.7  340.2  1.20  408.24  

2  Barley grain  2.7  340.2  0.48  163.29  

3  Grain wheat  1  126  0.92  115.92  

4  Peas  1  126  0.70  88.2  

5  Wheat bran  0.5  63  1.10  69.3  

6  Panto R-60 (premix)  0.200  25.2  5.75  144.9  

7  Panto Power mix  0.400  50.4  8.90  448.56  

8  Wissan  2  252  3.32  836  

9  Wheat straw  0,5  63  0.05  3.15  

10  Alfalfa hay  2  252  0.40  100.8  

11  Corn silage  24  3,024  0.31  937  

12  Alfalfa semi-silage  10  1,260  0.40  504.8  

13  Calcium carbonate  0.050  6.3  0.57  3.65  

14  Water  4  504  -  -  

15  Total consumption  51.05   6,432.3     3,823.81   

16 Cost/LSU/day    30.34 

Source: Own calculation based on the company documents. 

 

In this category of animals, the ration is 

divided into two meals, with half of the ration 

being fed in each meal. The feed expenditure 

for each animal in this category are 30.34 

lei/day (Table 3). 

Ration for cows producing less than 25 

litres/day/90 LSU  

This ration is fed to cows in the second part of 

gestation and to cull cows with less than 25 

litres/lactation/day. The consumption of this 

group is 3,944.7 kg/feed/day which means a 

consumption of 43.83 kg of feed per cow. In 

this category, the daily feed cost per animal is 

lower at 20.20 lei (Table 4). The ration is 

divided into two portions, half in the morning 

and half in the afternoon.  

Ration for cows in dry period and heifers 

67 livestock units 

This ration is fed to heifers and animals in dry 

period, the fodder is fed in one meal, in the 

morning. From what can be seen in the ration 

shown in Table 5, it is a fodder richer in 

fibrous and succulent cereals. The total feed 

consumption in this category is 1,323.25 

kg/day which means a consumption of 19.75 

kg/LSU/day.  
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Table 4. Expenditure on feed ration for dairy cows with production <25 litre/lactation/day (90 LSU) 

Item no.  Fodder  Kg/LSU/day  Total kg /day  Lei/kg feed  Lei/day  

1  Grain maize  2  180  1.20  216  

2  Barley grain  1.5  135  0.64  87.75  

3  Grain wheat  1.2  108  0.92  99.36  

4  Peas  0.6  54  0.70  38.88  

5  Wheat bran  0.5  45  1.10  50.4  

6  Panto R-60  0.160  14.4  5.75  82.8  

7  Panto Power mix  0.120  10.8  8.90  96.12  

8  Wissan  1.2  108  3.23  348.84  

9  Wheat straw  0.5  45  0.05  2.25  

10  Alfalfa hay  2  180  0.40  72  

11  Corn silage  22  1,980  0.31  613.8  

12  Alfalfa semi-silage  8  720  0.40  288  

13  Calcium carbonate  0.050  4.5  0.57  2.56  

14  Water  4  360  -  -  

15  Total   43.83   3,944.7    1,998.76   

16  Cost/LSU/day       22.20  

Source: Own calculation based on the  company documents. 

  

Table 5 .Expenditure on feed rations for heifers and cows in dry period (67 LSU) 

No.  Fodder  Kg/LSU/day  Total kg /day  Lei/kg fodder  Lei/day  

1  Grain maize  0.200  13.4  1.20  16.08  

2  Barley grain  1  67  0.64  42.88  

3  Grain wheat  1  67  0.92  60.3  

4  Peas  0.500  33.5  0.70  23.45  

5  Calcium carbonate  0.050  3.35  0.57  1.90  

6  Straw  4  268  0.05  13.4  

7  Alfalfa  3  201  0.40  80.4  

8  Corn silage  10  670  0.31  207.7  

9  Total  19.75   1,323.25     446.11   

10  Cost/head/day        6.65   

Source: Own calculation based on the company documents. 

 

Figure 1 shows an increase in milk production 

over the period analysed. In 2019 the farm 

achieved a production of 1,749,999 litres of 

milk, in 2022 it recorded a production of 

1,949,121 litres of milk which means that the 

production increased by 199,122 litres of milk 

compared to 2019. Figure 1 shows that milk 

production fluctuates from year to year. This 

is due to the number of milked livestock units 

and the fodder quality. The factors that caused 

these fluctuations were the higher number of 

milked cows, the genetics used on the farm, 

the higher quality of the feed administered 

and the balanced and scientifically composed 

rations.  

 

 
 Fig. 1. Milk production during 2019-2022  

 Source: own design and calculation. 
 
Figure 2 shows that in 2019, the cost of fodder 

to obtain one litre of milk was 0.80 lei and in 
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2022 we have a cost of 1.44 lei. This means that 

we have an increase of 0.64 lei, and this is due 

to the increase in cereal prices. Milk was valued 

in 2022 at 2.25 lei/l to which the fat and protein 

bonuses are added reaching 2.5 lei/l. 

 

 
Fig. 2. Feeding expences 

Source:own calculation. 

  

CONCLUSIONS 

 
The farm under review manages to make a 

profit every year. This is possible due to the 

good management practised at the farm level, 

with the management staff applying in practice 

the latest trends in animal breeding.  It aims to 

get more value from the fodder for the animals 

by using artificial seeding with bulls that 

imprint these traits. The aim is for the animals 

to have a smaller waist and consume a reduced 

amount of fodder without affecting productivity. 

If in 2019 the cost of obtaining a litre of milk 

was 0.80 lei, in 2022 it reached 1.44 lei. This 

increase is the result of the increase in the price 

of fodder, taxes, electricity, etc.  

 Milk production is increasing year by year, if in 

2019 milk production was 1,749,999 litres of 

milk, in 2022 the farm recorded a production of 

1,949,121 litres resulting in an increase of 

199,122 litres of milk. This is due to breed 

improvement, fodder quality, increase in 

livestock units, etc.  

2022 has brought 50% increases in all areas of 

activity, including the bovine sector. Due to 

substantial increases in supplies and the rate of 

inflation, raw milk production costs have risen 

substantially. Without a balanced adjustment of 

the price ratio between the processing and 

production sectors, there is a risk of a decline in 

livestock numbers. A revival of the cattle 

breeding sector is needed to boost cow milk 

production and financial support for milk 

production to balance the farm gate price in line 

with the EU.  
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