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SUMMARY

A total of 878 Friesian cows kept at Sakha Farm, belonging to Ministry of 

Agriculture, Egypt, during the period from 1996 to 2004 were used. Data were 

analyzed using Multi Trait Animal Model. Traits studied are lifetime milk yield 

(LTMY), lifetime fat yield (LTFY), lifetime protein yield (LTPY) and number 

of lactations completed (NLC). The model included the fixed effects of month 

of birth, year of birth and parity as fixed effects, and random effects of 

individual, permanent environmental and errors. Means of LTMY, LTFY, 

LTPY and NLC were 6970 kg, 254 kg, 196 kg and 2.48, respectively. Least 

squares analysis of variance showed significant effect of month of birth and 

year of birth on lifetime production traits studied and significant effect of parity 

on LTMY, LTFY and LTPY. Heritability estimates were 0.24± 0.063, 0.24± 

0.061, 0.23±0.064 and 0.12± 0.096, for LTMY, LTFY, LTPY and NLC, 

respectively. All phenotypic and genetic correlations among all traits studied are 

positive. Also, Predicted breeding values for all traits studied from cows, sires 

and dams are estimated.
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INTRODUCTION

Longevity in dairy cattle is generally defined as the length of time a cow 

remains productive in the herd. Longevity is a highly desirable trait that 

considerably affects overall profitability (Sewalem et al., 2005). With increased 

longevity, the mean productive of the herd increases because of greater 

proportion of the culling decisions are based on production, and the proportion 

of mature cows, which produce more milk than young cows, is increased. 

Further, the economic importance of herd life compared with milk production is 

considered higher than other non production traits, El – Awady and Tawfik, 

2001).
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Longevity has been measured by certain characteristics such as (age at last 

calving, number of lactations completed, length of lifetime from first calving to 

disposal, age at disposal and survival to various ages (Hoque and Hodges, 1980 

; Sultan and Khattab, 1989, Atil and Khattab, 1999; El – Awady and Tawfik, 

2001 and Sewalem et al., 2005). 

Estimated of heritability for longevity ranged from 0.03 to 0.18 ( Hoque 

and Hodges, 1980;  Sultan and Khattab, 1989; Atil and Khattab, 1999 and Silva 

et al., 2003).

The objectives of this study were to (1) estimate phenotypic and phenotypic 

parameters of lifetime production and longevity traits on Friesian cattle in Egypt 

and (2) to estimate breeding values for these traits studied by using Multi Trait 

Animal model (MTAM).

MATERIAL AND METHODS

Data used in the present study were obtained from the history sheets of 

Friesian herd maintained at Sakh Experimental Farm belonging to the Animal 

Production Research Institute, Ministry of Agriculture and comprising 878 

cows which had more than one lactation, calving during 1996 through 2004. 

Animals were grazed on Egyptian clover (Trifolium alexandrinum) berseem,

during December to May. During the rest of the year the animals were fed on 

concentrate mixture along with rice straw and limited amount of hay when 

available, cows producing more than 10 kg a day and those that are pregnant in 

the last two months of pregnancy were supplemented with extra concentrate 

ration. Cows were artificially inseminated by frozen semen. Assignment of sires 

to cows was at random. The sires having less than 5 daughters were excluded 

from the study. Cows were machine milked twice a day. Cows sold for 

production purposes were excluded from the analysis. All other disposals were 

used in measuring longevity.

Traits studied are lifetime milk yield (LTMY), lifetime fat yield (LTFY) 

and lifetime protein yield (LTPY), which including production of milk, fat and 

protein up to the end of each lactation, respectively. In addition number of 

lactations completed (NLC) was used as a longevity trait.

Data were analyzed by Multiple Trait derivative Free Restricted Maximum 

Likelihood (MTDFREML) according to Boldman et al. (1995) using 

repeatability animal model (Grosu, 2005). The model included the fixed effects 

of month and year of birth and parity and random effects of individual, 

permanent environmental and errors as random effects. Table 1 shows the data 

structure considered in the analysis, means of LTMY, LTFY, LTPY and NLC, 

number of mixed model equations and number of iterations.
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RESULTS AND DISCUSSION

Means for LTMY, LTFP, LTPY and NLC were 6970 kg, 254 kg, 196 kg 

and 2.84, respectively (Table 1). The present means were lower than those 

reported by El – Awady and Tawfik (2001) working on 9286 German Friesian 

cows, found that the means of LTMY, LTFP, LTPY and NLC were 19934 kg, 

837 kg, 665 kg and 3.0, respectively. In addition, Atil and Khattab (1999) 

working on anther herd of Holstein Friesian cows in Egypt, found that the 

average LTMY and NLC were 25423 kg and 5.26, respectively. The higher CV 

% values for present traits studied (57 to 66 %, Table 1) reflects a great 

variation between individuals in such an important productive traits. Similar 

results were obtained by Hoque and Hodges (1980) with Canadian Holstein 

cows, found that CV % for LTMY, LTFY, LTPY and NLC were 77.5, 70.2, 

73.2 and 66.7, respectively. The different between our results and those reported 

by other workers could be due to differences in climatic and managerial 

conditions and / or genetic differences in herds.

Table 1. Structure of data used in analysis, unadjusted means, standard deviation (SD) 

and CV% for lifetime milk yield (LTMY) lifetime fat yield (LTFY), lifetime protein 

yield (LTPY) and number of lactations completed (NLC).

Traits Means SD CV %

LTMY, kg 9670 4565 66

LTFY, kg 254 166 65

LTPY, kg 196 128 65

NLC 2.48 1.41 57

No. of cows: 878; No. of sires: 90; No. of dams: 501; Animals in relationship matrix: 1469

Mixed model equations (MME): 9472; No. of iterations: 12450 

The average number of Mixed Model Equations (MME) and iterations 

recorded were 9472 and 12450, respectively. The present results are higher than 

those estimated from single trait animal model reported by Khattab et al. (2003) 

being 3200 and 1950, respectively. The higher number of iterations in the 

present study may be due to using four traits in the same analysis and taking 

into consideration the genetic, permanent and errors covariances among these 

traits. 

Estimates of heritability (h

2

) for LTMY, LTFY and LTPY were 0.24 ± 

0.063, 0.24± 0.061 and 0.23 ± 0.064, respectively (Table 2). The present 

estimates were similar to those reported by El – Awady and Tawfik (2001) with 

German Friesian cattle found that h

2

 estimates for LTMY, LTFY and LTPY 

were 0.31, 0.32 and 0.28, respectively. The present results indicate the 

possibility of genetic improvement of lifetime milk traits through sire selection.  

Estimate of h

2

 for NLC was 0.12 ± 0.096 (Table 2). Ashmawy (1985) 

working on British Friesian cattle, reported that h

2

 were 0.022, 0.021 and 0.012 

for number of lactations completed, survival up to 2

nd

 lactation and survival up 

to 3

rd

 lactation, respectively. In addition, Sewalem et al. (2005) with Canadian 
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dairy cattle (Holstein, Jersey and Ayrshire) found that h

2

 estimates for longevity 

ranged from 0.09 to 0.14. The present estimates suggested that selection for 

longevity measured as NLC could be in effective due to its low h

2

.  

Table 2. Heritability estimates (on diagonal), genetic correlations (below diagonal) and 

phenotypic correlations (above diagonal) among lifetime production traits of Friesian 

cattle

Traits LTMY LTFY LTPY NLC

LTMY 0.24 ± 0.063 0.65 0.64 0.30

LTFY 0.90  ± 0.10 0.24± 0.063 0.71 0.29

LTPY 0.88 ±  0.09 0.23 ± 0.064 0.29

NLC 0.50  ± 0.10 0.12 ± 0.096

Estimates of genetic and phenotypic correlations among lifetime milk traits 

and longevity traits are positive and ranged from 0.50 to 0.90 for genetic 

correlations and from 0.29 to 0.71 for phenotypic correlations (Table 2). The 

present results indicated that the older cows were also genetically the high 

produces. Also, cows with long herd life were also high for genetic merit of 

lifetime performance traits. Similar results are obtained by Hoque and Hodges 

(1980), Sultan and Khattab (1989) and Atil and Khattab (1999). 

Table 3. Range of predicted breeding values of cows (PBV' C), sires (PBV' S) and dams 

(PBV' D), standard error (SE) and it is accuracy (r) for LTMY, LTFY, LTPY and NLC.

PBV' C PBV' S PBV' DTraits

Min Max SE r Min Max SE r Min Max SE r

LTMY, kg -2141 4379 153-

156

0.54-

0.57

-2525 4021 122-

144

0.63-

0.75

-1721 2241 171-

172

0.39-

0.40

LTFY, kg -86 144 55-56 0.54-

0.57

-71 131 45-56 0.55-

0.75

-51 54 59-65 0.23-

0.47

LTPY, kg -72 112 42-43 0.53-

0.55

-73 106 34-40 0.63-

0.75

-42 64 47-48 0.39-

0.38

NLC -0.7 1.3 0.5-

0.6

0.57-

0.64-1

-0.7 0.51 0.3-

0.5

0.61-

0.81

-0.5 0.4 0.5-

0.6

0.44-

0.55

Estimation of predicting breeding values from cows, sires and dams, 

predicted standard error (SE) and their accuracy (r) for LTMY, LTFY, LTPY 

and NLC are presented in Table 3. The expected breeding values showed large 

differences among cows, sires and dams for lifetime production traits and 

longevity. Similar results were obtained by Sultan and Khattab (1989) and Atil 

and Khattab (1999) working on another sets of Friesian cattle in Egypt. Also, 

Table 3 shows the important of cows and sires, since they gave the higher range 

of breeding values for all traits studied. Thus, selection of cows and sires for the 

next generation would lead to higher genetic improvement in the herd. In 

addition, Table 3 shows that the accuracy of the estimates of sire breeding 

values, which may be due to the higher number of daughters per sire.
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CONCLUSIONS

The moderate estimates of h2 for lifetime production traits suggested that 

improvement of these traits could be achieved through selection and improved

of longevity could be achieved through better environment and managerial 

practices. The high positive genetic correlation between lifetime production 

traits and longevity clarified that these traits were likely to be controlled by the 

same number of genes so that these traits could be improved simultaneously 

through selective breeding. In addition, the present results showed the 

importance of evaluating the sires, and cows and selecting the top ranking sires 

with the highest positive breeding values proofs for future used by using the 

frozen semen of the top ranking sires.
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