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Genetic correlations of productive and reproductive traits 

of Simmental cows in Republic of Serbia
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SUMMARY

Genetic improvement of milk quantity, of the milk fat and of prolificacy 

greatly depends on the phenotypic and genetic variability, heritability and 

correlation between wanted traits, as well as the production level within the 

population. 

The research was done on 3.461 first calving cows of Simmental breed 

under control with lactations concluded within one year. All first calving cows 

were reared by individual producers – farmers on the territory of Republic of 

Serbia. Genetic correlations were calculated using the equation of mixed model 

which included bull-sire, breeding region and calving year and season: Y
ijklm

  =  
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Coefficients of genetic correlation between service period and milk traits 

were following: duration of lactation 0,239, milk yield 0,089, percentage of 

milk fat 0,095, quantity of milk fat 0,105 and yield of 4%FCM 0,099.  

Correlation between service period and age at calving was 0,535. Genetic 

correlation of age at calving with milk traits was following: duration of lactation 

0,245, production of milk 0,003, percentage of milk fat 0,531, quantity of milk 

fat 0,082 and production of 4%FCM 0,050. 
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INTRODUCTION

Genetic correlations have great importance in intermediary or indirect 

selection when changes in one trait are induced through selection on other trait 

between which a genetic correlation exists. Main goal of breeding-selection 

work is to create new generations which would exceed in their production 

results the previous generation and demonstrate greater production effects in 

production of milk and meat. The knowledge of the breeding value of parents is 

necessary in selection, as well as correlations of major traits and degree of 
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heritability to progeny. The present study is focusing on correlations among 

several milk traits and reproductive indices, with the aim of identifying relevant 

correlations that can be used in the selection process. 

MATERIAL AND METHODS

Simmental breed is the most important breed in Serbia. In breed structure 

of cattle population it is estimated that Simmental breed participates with 

approx. 35%, Domestic Spotted in Simmental type with approx. 45%, Holstein-

Friesian cattle approx. 10%, as well as primitive breeds and crosses with 

approx. 10% of total number of cattle. This research included 3.461 first calving 

cows of Simmental breed, with lactations concluded within one year. All first 

calving cows were reared by individual agricultural producers – farmers on the 

territory of Republic of Serbia. In the paper, genotype correlations between 

following milk and fertility traits were investigated: 

- Duration of lactation (days)-DL

- Milk yield in standard lactation (kg)-MY

- Content of milk fat in standard lactation (%)-CMF

- Milk fat yield in standard lactation (kg)- MFY

- Yield of 4% FCM in standard lactation (kg)-4%FCM

- Age at first calving (days)-AFC

- Duration of service period (days)-DSP

Results of the study of genetic correlations were obtained using mixed 

models LSMLMW (Harvey 1990). 

Yijklm  =  µ + Bi + Rj + Gk + Sl + eijklm

Y
ijklm

= demonstration of trait in m cow, daughter of i bull-sire, 

which produced in j region, and had calved in k year and l season 

µ = general average

B
i
= random effect of i bull-sire

R
j
= fixed effect of j region

G
k
= fixed effect of k year of calving

S
l

= fixed effect of l season of calving

e
ijklm

= random error

RESULTS AND DISCUSSION

Genetic correlation between milk and fertility traits and their errors are 

presented in Table 1. Obtained results of genetic correlations between 

production of milk and milk fat (0.989), and between yield of milk and 4%FCM 

(0.996) indicate the presence of strong and complete correlation between these 
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two traits. Correlation between production of milk and milk fat content was 

negative as expected, -0.125.

Genetic correlation between milk traits and duration of service period and 

age at first calving was weak and positive. So, correlation coefficients between 

service period and milk traits were following: duration of lactation 0.239, milk 

yield 0.089, milk fat percentage 0.095, quantity of milk fat 0.105, and yield of 

4%FCM 0.099. Correlation between service period and age at calving was 

0.535.

Table 1. Coefficients of genetic correlations (r
g
) and their errors (Sr

g
) between milk and 

fertility traits in standard lactation 

Traits rg Srg

Duration of Lactation (DL), days

MY, kg -0.121 0.244

CMF, % 0.099 0.307

MFY, kg -0.1 0.246

4%FCM, kg -0.109 0.245

DSP, days 0.239 0.281

AFC, days 0.245 0.302

MY, kg

CMF, % -0.125 0.237

MFY, kg 0.989 0.005

4%FCM, kg 0.996 0.002

DSP, days 0.089 0.232

AFC, days 0.003 0.239

CMF, %

MFY, kg 0.022 0.24

4%FCM, kg -0.038 0.239

DSP, days 0.095 0.292

AFC, days 0.531 0.267

MFY, kg

4%FCM, kg 0.998 0.001

DSP, days 0.105 0.232

AFC, days 0.082 0.24

4%FCM, kg

DSP, days 0.099 0.232

AFC, days 0.050 0.239

DSP, days

AFC, days 0.535 0.252
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Genetic correlation between age at calving and milk traits had the following 

values: duration of lactation 0.245, production of milk 0.003, percentage of milk 

fat 0.531, quantity of milk fat 0.082 and production of 4%FCM 0.050. So, it can 

be concluded that milk and fertility traits were in positive genetic correlation 

with coefficients varying from extremely weak to medium strong. 

Positive values of genetic correlation coefficients between milk yield and 

service period were established by 

et al. (1998) and Oseni et al. (2004). Positive correlation between milk yield and 

positive correlation between duration of service period and age at first calving 

on one side and production of milk fat on the other. Negative correlation 

coefficients between production of milk and milk fat in standard lactation and 

96). 

Coefficients of genetic correlations between milk traits in standard lactation 

(1996). Values of correlation coefficients were: duration of lactation–AC, 

0.653; milk yield-AC, -0.239; milk yield-SP, -0.467; milk fat %-AC, 0.764; 

milk fat %-SP, -0.270; milk fat kg-AC, -0.111; milk fat kg-SP, -0.477; yield of 

4%FCM-AC, -0.170; yield of 4%FCM-SP, -0.478. These values are generally 

higher than our results (Table 1). 

Problem of genetic correlation between reproduction and production traits 

was also studied by 

lactation and age at fertilization and duration of service period strong and 

positive correlations were established, 0.659 and 0.675, respectively. 

Correlation between yield of milk fat and age at calving and service period was 

0.497 and 0.521. Coefficients of negative correlations were established between 

percentage of milk fat and duration of service period, -0.193, whereas the 

relation between percentage of milk fat and age at calving was medium and 

positive 0.593.

Negative correlation between production of milk and percentage of milk 

fat, and positive correlation between milk yield and quantity of milk fat and 

4%FCM was concluded in the research of numerous authors. Chaunan and 

Hayes (1991) established genetic correlation between production of cows’ milk 

and milk fat of 0.45±0.053, which was medium to extremely positive, between 

content and yield of milk fat 0.56±0.045, and between milk yield and content of 

milk fat 0.49±0.050. In their investigation of genetic parameters of milk yield 

and reproductive traits of Holstein-Friesian cows, Campos et al. (1994)

established genetic correlation between yield of milk and milk fat of 0.743, 

between milk yield and content of fat 0.235, milk yield and duration of service 

period 0.159, and milk yield and calving interval of 0.170. Assessment of 

genetic correlations for milk yield, yield and content of milk fat, according to 

had high mutual dependence which indicated that for the 

purposes of selection and breeding data from the first lactation can be used. 

Correlation between milk yield and milk fat yield in first lactation was 0.93; 
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between milk yield and fat content of milk -0.32; between yield of milk and 

4%FCM 0.95; between yield and content of milk fat 0.49; between yield of milk 

fat and 4%FCM 0.93 and between content of milk fat and yield of 4%FCM -

0.42. Positive values of genetic correlations varied between milk traits, except 

those established for yield of milk and content of milk fat, as concluded by 

Parameters of genetic correlation varied from -0.78 (milk 

yield and milk fat content) to 0.95 (milk yield and yield of 4%FCM). Costa et 

al. (2000) in their research relating to genetic analysis of Holstein-Friesian 

population in USA and Brazil established the value of genetic correlation 

coefficient between production of milk and milk fat of 0.79 in Brazil and 0.62 in 

USA. Gaydarska et al. (2001) investigated phenotypic and genotypic 

correlations on sample of 3,254 cows. Analysis showed high and positive 

genetic correlation between milk production and milk fat production of 0.935. 

Correlation between milk yield and percentage of milk fat was negative -0.155. 

Between production and percentage of milk fat medium positive genetic and 

phenotypic correlations were established, 0.171 and 0.045, respectively. Oseni 

et al. (2004), in their research of genetic parameters relating to service period 

and duration of pregnancy, established data on correlation between milk 

production and duration of service period of 0.12 to 0.6.

CONCLUSIONS

Several correlations between production and reproduction traits were 

spotted as having potential relevance in the selection of Serbian Simmental. 

Generally, results did not confirm previous literature data, correlations obtained 

in this study being generally lower. Of the calculated correlations between milk 

traits and reproductive traits, only one (milk fat % – age of first calving) was 

higher than 0.5. 
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