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The aim of this study was to investigate the phenotypic parameters in 101 dairy cows 
belonging to Romanian Black Spotted breed, from Petreşti-Alba farm. For milk, fat 
and protein yield, cows were milked twice a day for a complete lactation of at least 
305 days, from 2005 to 2007. Dairy cattle are the main milk supplier, the world 
production being over 650,000,000 MT/year. This production provides 35% of the 
total animal protein for the human consumption. Milk composition is of extreme 
importance to the consumer from a nutritional point of view. In the herd of dairy 
Romanian Black Spotted breed, from Petresti-Alba, the average milk yield was 
4600.32±97.52 kg. The milk fat yield obtained per cow was 180.87±3.81 kg, while 
protein yield was 155.61±3.16 kg.  
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Introduction 

 
Dairy cows represent the main milk suppliers, with about 91% of the world 

milk production. Milk is considered the most complete natural food, being the only 
source of food for all mammals newborn. It is very rich in carbohydrates, proteins 
and fats. Gains in milk composition made from breeding are permanent and 
accumulate from year to year. Benefits of sire and cow selection, and of mating 
decisions made today, will continue to be realized in all future descendants of the 
herd. In this respect, selection is a very productive means of improving milk 
composition. Milk contains all 20 essential amino acids, ten fat acids, 25 vitamins 
and 45 minerals. Nourishing value of one-quart milk is equivalent with 400 g pork, 
750 g veal, 7-8 eggs, 500 g fish, 2600 g cabbage or 125 g bread. Over all, milk has 
a high digestibility and palatability, being well balanced. Milk composition is an 
important determinant of milk value and therefore of total farm revenue. Modern 
market requirements define the type of milk, so farmers need to be able to change 
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levels of milk protein depending on their milk contracts. Changing milk protein 
yield is less easy to achieve than changing milk fat yield, but various dietary 
strategies can be effective. 

 
Materials and Methods 

 
One hundred and one dairy cows belonging to Romanian Spotted breed, 

from Petreşti-Alba farm, represented the biologic material for research. For milk, 
fat and protein yield, cows were milked twice a day for a complete lactation of at 
least 305 days, from 2005 to 2007. The data for total lactation records were 
extracted from the data files of the farm and the Improving and Reproduction 
Center Sebeş-Alba. For each trait in the study the following statistical indicators 
and formulas were used. 

Arithmetic mean also called the population mean, shows the collective 
nature of the selected animals, being the central point of variation of each studied 
character and also indicated the minus and plus variants. Variance represents an 
important index of variability offering data about values spreading in the group. 
Square root of variance represents the standard deviation “s”. Standard deviation, 
being the square root of that quantity, therefore measures the spread of data about 
the mean, measured in the same units as the data. The standard error of the mean 
shows the limits among the real value is situated. Arithmetic mean is always lower 

than the estimated arithmetic mean plus the standard error (x  + Sx ) while the real 

mean is always upper than the calculated mean minus its standard error (x– Sx ). 
These limits represent the security interval of the arithmetic mean with a standard 
probability. Coefficient of variation is expressed as percent in relation of standard 
deviation with arithmetic mean. The relative value of the standard deviation is the 
coefficient of variability noted as CV or v%. Milk protein has been estimated by 
Kjeldahl determination, which measures the total nitrogen content in milk. 
Nitrogen is released from protein and other nitrogen compounds in milk and 
converted into ammonia through acid digestion in the Kjeldahl procedure. Crude 
protein (CP) is estimated by multiplying the N value by 6.38, the average N content 
in milk protein. Protein determined in this fashion is referred to as crude protein 
because N comes from true protein and non-protein sources. As milk pricing places 
more emphasis on protein, there will be more emphasis on measuring true protein 
(TP) not crude protein, as true protein has nutritional value. In addition, milk 
protein yield will become increasingly important. Typically, TP is 95 to 97% of 
CP. The difference represents the non-protein N (NPN) constituents in milk, which 
are ammonia, urea, creatine, creatinine, uric acid, erotic acid, peptides, hippuric 
acid, amino acids, and other compounds (2). Casein, the milk protein important in 
cheese manufacturing, is typically 75 to 85% of the CP and 85 to 90% of the TP in 
milk. 
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Results and Discussions 
 

Phenotypic performances of dairy cows were analyzed on the individual 
records data taken from the register of Improving and Reproduction Center Sebeş-
Alba. 

Data for milk production of the dairy cows are presented in Table 1. On the 
base of analyzed data and calculus, results that the mean of milk yield was 4600.32 
± 980.11 kg with a registered maximum of 6668.5 kg and a minimum of 2025.5 kg. 

 
Table 1 

Phenotypic parameters for milk yield in Romanian Black Spotted breed 

Parameter n MU 
Mean 

x  Min. Max. 
Variance 

±S2 

Standard 
deviation 

± SD 

Variability 
coefficient 

v% 

Standard 
Error 

± SEM 

Milk  yield 101 kg 4 600.32 2025.56668.2 960620.5 980.11 21.3 97.52 
 
This phenotypic parameter has a high variability in the studied herd of 

21.3%. The variability in the herd mean there are some cows with a high milk 
yield, 32 having a yield over 5000 kg milk/lactation, but in the same time 11 cows 
had a lower yield under 3000 kg/lactation. Anyway in the herd there are 82 cows 
with milk yield over 4000 kg which means that exist a valuable nucleus of dairy 
cows in the farm. 

The second studied parameter in the dairy cows herd from Petreşti, was the 
fat production. Fat content is the most variable component of milk and besides the 
factors listed above also depends on completeness of milking, sampling procedure 
and milking interval. The mean, dispersion indicators and the value of the 
variability coefficient between the fat amount in the first and the maximum 
lactation are presented in Table 2. 

Table 2 
Phenotypic parameters for fat yield in Romanian Black Spotted breed 

Parameter n MU 
Mean 

x  
Min. Max. 

Variance 
±S2 

Standard 
deviation 

± SD 

Variability 
coefficient 

v % 

Standard 
Error 

± SEM 

Fat content 101 kg 180.87 79.0 258.3 1468.8 38.32 21.18 3.81 
 

Milk fat content can be altered by diet in larger extent than milk protein 
content. Until recently, it was the main component of milk included in milk 
payment schemes and therefore was the most researched. The type of fermentation 
in the rumen is very important in affecting milk fat content. In order to prevent a 
decline in milk fat content it is important that the rumen fluid acetate: propionate 
ratio is higher than 2. 
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Estimated values of the fat amount in the 101 dairy cows indicate a mean of 
180.87±3.81 kg with minimum of 79.0 kg and maximum of 258.3 kg. As for the 
milk yield and fat content the variability coefficient is over 21.18%. 

One of the most important parameters of the milk production –very 
important for the human nourishment – that is the purpose of the improvement in 
all-dairy cows is the protein content (Table 3). 

Table 3 
Phenotypic parameters for fat yield in Romanian Black Spotted breed 

Parameter n MU 
Mean 

x  
Min. Max. 

Variance 
±S2 

Standard 
deviation 

± SD 

Variability 
coefficient 

v % 

Standard 
Error 

± SEM 

Protein content 101 kg 155.61 69.9 220.4 1005.4 31.7 20.37 3.16 
 

As results from calculations made for the protein content, the mean was 
155.61±3.16 kg, with the upper value of 220.4 kg and the lowest of 69.9 kg. 

 

Conclusions 
 

Relied on the data statistical processed and the obtained results, it can be 
stated the following conclusions: 

1. The mean of the milk yield in the Romanian Black Spotted dairy cows 
was 4 600.32±97.53 kg with the upper value 6668.2 kg and the lowest of 2025 kg. 

2. Estimated values for the fat yield in dairy cows from Petreşti, indicates a 
mean of 180.87±3.81 kg with the upper value 258.3 kg and the lowest 79.0 kg. 

3. The average protein content was 155.61±3.16 kg, with a minimum of 69.9 
kg and maximum of 220.3 kg. 

4. The studied herd only can attain those performances if the dairy cows will 
be fed and bred in best conditions, where the genetics potential can be express in 
the phenotype. 
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