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In this study, the phenotypic correlations among quantitative and qualitative 
indices of the milk production in Romanian Black and White cows from the 
Didactical far Timişoara were studied. Studies were carried out on 125 
lactations from 92 cows. Correlations coefficients and their statistical 
significance were calculated. Correlations among the milk yield and the yield 
of milk chemical components were positive taking values over 0.900, and very 
significant (p<0.001). Correlations between milk yield and qualitative indices 
of milk (butterfat percentage, protein percentage, lactose percentage, solids 
non-fat percentage and total solids percentage) varied between r=-0.002 with 
butterfat percentage until r=0.187 with protein percentage, but the values did 
not reached the level of statistical significance (p>0.05). Among the 
percentage of milk constituents very significant correlations were obtained 
(p<0.001), values varied from r=0.427 between butterfat and lactose 
percentages to r=0.911 between lactose and solids non-fat percentages. 
Key words: phenotypic correlations, milk yield, milk chemical components, 
Romanian Black and White, cows 

 
Introduction 

 
Correlation among two or more traits could be of three types: 

phenotypic correlation (shows the direction and intensity between the phenotypic 
values of the traits), genotypic correlation (gives the direction and intensity of the 
additive values of the traits) and environment correlation (shows the direction and 
degree of relationship between the deviations produced by the environment 
conditions) (1). 

In this study, the phenotypic correlations among the quantitative and 
qualitative indices of the milk production were calculated in Romanian Black and 
White cows from the Didactical Farm Timişoara. 
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Materials and Methods 

 
Phenotypic correlations were investigated on 125 lactations obtained from 

92 cows, for quantitative and qualitative indices of the milk production in 
Romanian Black and White cows raised at the Didactical Farm Timişoara. The 
following traits were determined: milk yield per lactation, butterfat percentage, 
protein percentage, lactose percentage, solids non-fat percentage, and total solids 
percentage. Based on these traits the correlation coefficients and their significance 
were calculated, using Statistica software. 

 
Results and Discussion 

 
Table 1 presents the values of the correlation coefficients among the milk 

yield and milk constituents’ quantity indices. It was observed that the correlation 
coefficients among the milk yield and the milk constituents’ yield had values over 
0.900, and these values were statistically very significant (p<0.001). The highest 
value was obtained between milk yield and lactose yield (r=0.983), as well as a 
close value 0.982 was obtained between milk yield and solids non-fat yield in milk. 
The lowest correlation coefficient was obtained between milk yield and total solids 
yield in milk (r=0.935). 

Very significant correlations (p<0.001) were observed among the 
quantitative traits of the milk constituents (butterfat yield, protein yield, lactose 
yield, solids non-fat yields, and total solids yield) (Table 1).  

Table 1 
Correlations coefficients between quantitative traits of the milk production and 

chemical components on normal lactation 
 

Trait 
Kg total 

solids 

Kg solids 

non-fat 
Kg lactose Kg protein 

Kg 

butterfat 

Kg milk 0.935*** 0.982*** 0.983*** 0.965*** 0.949*** 

Kg 

butterfat 
0.948*** 0.965*** 0.960*** 0.968*** - 

Kg protein 0.947*** 0.988*** 0.981*** - - 

Kg lactose 0.946*** 0.997*** - - - 

Kg solids 

non-fat 
0.950*** - - - - 

ns – p>0.05;   * - p<0.05;   ** - p<0.01; *** p<0.001 
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The values of these correlations were over 0.900, as well. The lowest 
correlation coefficient was obtained between lactose yield and total solids yield 
(r=0.946) and the highest correlation coefficient value between lactose yield and 
solids non-fat yield (r=0.997). 

Table 2 presents the values of the correlation coefficients among the milk 
yield and the qualitative indices of the milk. Correlations among the milk yield and 
the milk qualitative indices (butterfat percentage, protein percentage, lactose 
percentage, solids non-fat percentage, and total solids percentage) varied from r=-
0.002 with the butterfat percentage to r=0.187 with the protein percentage. All 
these correlation values were statistically non-significant (p>0.05). 

Table 2 
Correlations coefficients values between milk yield and qualitative indices of the 

milk production on total lactation 
 

Trait 
% total 

solids 

% solids 

non-fat 
% lactose % protein 

% 

butterfat 

kg milk 0,088 0,178 0,080 0,187 -0,002 

% butterfat 0,570*** 0,519*** 0,427*** 0,608*** - 

% protein 0,517*** 0,810*** 0,652*** - - 

% lactose 0,466*** 0,911*** - - - 

% solids non-fat 0,530*** - - - - 

ns – p>0.05;   * - p<0.05;   ** - p<0.01; *** p<0.001 

Among the percentage expression of the milk components there were 
highly significant correlations (p<0.001), varying from r=0.427 between butterfat 
percentage and protein percentage to r’0,911 between lactose and solids non-fat 
percentage. 

 
Conclusions 

 
 Phenotypic correlation coefficients among the milk yield and chemical 

components’ yield were very significant statistically (p<0.001), and had values 
varying from r=0.935 to r=0.983. 

 Phenotypic correlation coefficients among the quantitative chemical 
components of the milk per normal lactation were very significant (p<0.001), with 
values varying from r=0.946 and r=0.997. 

 Phenotypic correlation coefficients among the milk yield and percentage 
values of the milk chemical constituents were statistically non-significant (p>0.05), 
with values from r=-0.002 to r=0.187. 
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 Phenotypic correlation coefficients among the percentage values of the 
milk chemical components were very significant (p<0.001), taking values from 
r=0.427 to r=0.911. 
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