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SUMMARY
The purpose of this study was to analyse traits describing 

the lifetime performance and herd' life of FI cows originating 
from the FAO trial. The data were 7,353 cows, daughters of 379 
bulls from 10 strains, with an average of 3.8 lactations per cow.

Heritabi1ities of lifetime production of milk and fat, and 
measures of length of productive life were low, between 0.031 
and 0.069. Milk and fat production per day of productive life had 
heritabilities of 0.222 and 0.188, respectively.

The ranking of strains based on mixed model solutions for 
herd life traits showed the superiority of the US, Canadian, New 
Zealand and Israeli strains. In lifetime milk yield the USA, 
Canada and Israel were highest, followed by New Zealand. In 
lifetime fat yield two North American strains remained highest, 
but New Zealand outproduced Israel. In all traits analysed, the 
Netherlands and Poland ranked last, and the other European 
strains filled the middle ranks.

INTRODUCTION
Lifetime performance and length of herdlife are major 

components of profitability in dairy cows. The Polish trial on 
comparison of several Friesian strains was limited to the first 
lactation records only, but the data on later lactation records 
were available and made it possible to extend the comparison to 
lifetime variables.

The purpose of this study was to analyse traits describing 
the lifetime performance and’ herd life of FI ' crosses of Polish 
black and white cows with bulls from 10 Friesian strains.

MATERIAL AND METHODS
The design and experimental procedures of the FAO- 

coordinated trial were described in detail by Stolzman et al., 
(1981,1988). Semen from 388 young unproven bulls from 10
cooperating countries (Table 1) was used to inseminate Polish 
black and white mature cows. Inseminations started in March 1974 
and were completed by the end of 1976. Only first lactation
records were collected and analysed in the FAO-coordinated trial 
(Stolzman et al., 1981).

Data for this study on FI cows were extracted from the state 
dairy recording system files. After edits there were 7,353 cows 
left with an average of 3.8 lactations. These cows were the
daughters of 374 bulls, having their first calving in 379 herd-
year-season subclasses. Seasons of calving were from October 
through March and from April through September. The FI daughters 
— crosses of Polish cows with bulls from 10 various strains — are 
called strains throughout the paper.

Several variables were analysed but only the results for

70



the following 5 are reported here:
Days of productive life (DPL)
Total kg of milk produced in lifetime (LIFMILK),
Totals kg of fat produced in lifetime (LIFFAT),
Kg of milk per day milked across lifetime (MLKDAY= 
LIFMILK/LIFDIM), and
Kg of fat per day milked across lifetime (FATDAY= 
LIFFAT/LIFDIM).

All variables were analysed according to a single trait 
linear model which included these fixed effects: of herd-year- 
season of calving, strain of sire, and random effect of sire 
within strain. Variance components were estimated for sire and 
error effects using the REML procedure (VanRaden, 1988).

Table 1. Means and standard deviations (SD) of lifetime variables
Strain N DPL LIFMILK LIFFAT MLKDAY FATDAY
Canada 687 1495 15909 624 13.2 0.52

( 872) (10653) (422) ( 3.2) (0.13)Denmark 686 1248 11897 470 11.8 0.47
( 792) ( 8718) (350) ( 3.1) (0.13)Fed. Rep. of Germany 705 1335 12923 508 12.1 0.47
( 831) ( 9180) (364) ( 3.1) (0.12)Israe1 716 1440 15626 614 13.3 0.52
( 875) (11120) (440) ( 3.4) (0.14)Nether 1ands 652 1204 11288 45 2 11.6 0.46
( 766) ( 8274) (340) ( 2.8) (0.13)

New Zealand 737 1465 14646 593 12.6 0.51
( 890) ( 9922) (408) ( 3.0) (0.13)Poland 1146 1162 11162 443 11.8 0.46
( 768) ( 8500) (346) ( 2.9) (0.12)

Sweden 712 1365 13554 535 12.2 0.48
( 810) ( 9355) (376) ( 3.0) (0.13)

United Kingdom 689 1372 13379 529 12.2 0.48
( 830) ( 9221) (371) ( 2.9) (0.12)USA 623 1532 ' 16538 646 13.5 0.53
( 893) (11159) (442) ( 3.5) (0.14)

Overal 1 7353 1349 13533 535 12.4 0.49
( 839) ( 9765) (391) ( 3.1) (0.13)

RESULTS AND DISCUSSION
Means and standard deviations for five traits are shown in 

Table 1. Days of productive life (DPL) ranked the US and Canadian 
strains first. New Zealand was third. slightly better than 
Israel. Among European strains, Sweden, the United Kingdom and 
Germany had the longest productive life.

The variables describing lifetime productivity of strains 
(LIFMILK and LIFFAT) were also closely related to each other. The 
highest total milk and fat production (16,538 kg and 646 kg) was 
from the US strain, followed by the Canadian (15,909 kg and 624 
kg). Israel was third with 15,626 kg and 614 kg; outproducing New 
Zealand by about 1,000 kg of milk but only by 21 kg of fat. The 
Danish, Dutch and Polish strains formed the bottom group.

Production of milk and fat per day in milk (MLKDAY and
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FATDAY) yields a similar picture.
The heritability of DPL was very low, 0.034. As reported by 

several authors (Evans, 1964, Gaalaas, 1963, Hoque and Hodges,
1980), Longevity traits have heritabilities varying from low to 
moderate.

Total lifetime milk (LIFMILK) and fat yield (LIFFAT) have 
heritabilities of 0.069 and 0.063, respectively. Other authors 
have reported low to moderate heritabilities for those traits, 
from 0.11 to 0.26 (Gill and Allaire, 1976, Hargrove et al., 1969, 
Hoque and Hodges, 1980). The highest heritabilities were for milk 
(MILKDAY) and fat (FATDAY) per day of productive life . Our 
estimates of 0.22 and 0.19 were near the lower limit of the range 
reported in the literature, 0.21-0.40 (Evans et al., 1964, 
Hargrove et al.. 1969, Hoque and Hodges, 1980).

There were small differences in mixed model solutions for the 
number of productive days (DPL) among the top strains: between 
the US and Canada 52 days, between Canada and New Zealand 8 days, 
and 24 days between New Zealand and Israel (Table 2).
Table 2. Mixed model solutions with standard errors (SE) for 
lifetime variables
Strain DPL LIFMILK LIFFAT MLKDAY FATDAY
-Canada 107 .7 2042 76 0 . 83 0 ..03

(45 .4) (518) (21) (0 .14) (0..01)
Denmark -102 . 6 -1581 -6 3 -0 ..50 -0. 02

(45 .2) (515) (20) <0 . 14) (0..01)
Fed. Rep. of Germany -9 . 1 -320 -16 -0 . 17 -0..01

(45 . 1) (514) (20) (0 .14) (0..01)
Israe1 75 .9 1523 ' 53 0 .60 0..01

(45 .4) (519) (21) (0 . 14) (0..01)
Nether 1 ands -144 . 2 -2169 -81 -0 .77 -0 ..03

(46 .2) (524) (21) (0 .14) (0..01)
New Zealand 100 . 0 1093 57 0 . 32 0 ..02

(45 .4) (519) (21) (0 . 14) (0.. 01)
Po1 and -167 . 2 -2709 -105 -1 . 08 -0 ..05

(42 .2) (484) (19) <0 . 14) (0..01)
Sweden -24 . 1 -342 -14 -0 . 17 -0..01

(44 .7) (510) (20) (0 . 14) (0..01)
United Kingdom 4 . 2 -310 -11 -0 . 18 -0.. 01

(45 .4) (517) (20) (0 .14) (0..01)
USA 159 . 2 2772 102 1 . 12 0 .. 04

(46 .6) (530) (21) (0 .14) (0. 01)

The ranking of strains based on solutions for total 
lifetime milk and fat production (LIFMILK and LIFFAT) was the 
same as reported for DPL. In total milk yield the US, Canada, 
Israel and New Zealand outproduced the European Friesians. The 
Holstein-Friesian strains were also superior in lifetime milk 
yield. Milk and fat yields per day of productive life (MLKDAY and 
FATDAY) give the same ranking of strains as the other traits.
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