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Relationships were estimated between longevity, culling reasons and yield of milk and milk
components in the I, IT and III 305-day lactations and lifetime dairy performance. ANOVA with
Duncan test was applied. Cows culled for health problems showed the highest lifetime dairy
performance; those kept in the herd for a short of time were culled because of hard milking and
behavioural problems or were sold for breeding.

KEY WORDS: cows / cattle / culling /dairy performance / lifetime mik production /milk

Culling is the departure of cows from the herd because of sale, slaughter, salvage
or death [Fetrow et al. 2006]. Until now, breeding programs in Poland mainly aimed
at the improvement of milk production of Polish Friesian (Black-and-White) cows
with different per cent of Holstein-Friesian genes, leading to a rapid progress over
the last 40 years [Reklewski ef al. 2004]. Increase in milk production is not always
directly related to economic efficiency of the herd. In highly productive herds, health
and metabolic disorders are often recorded leading to reduced longevity, high cost
of veterinary service and higher investments on reproduction. Smith et al. [2000]
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reported that in highly productive herds, more cows were culled for reproduction
problems, mastitis and feet-and-legs diseases than in herds of low production
indicators. Recently, numerous authors have demonstrated that with the production
increase, the culling reasons changed [Pawlina et al. 1997, Smith et al. 2000, Piech
and Tarkowski 2002, Booth et al. 2004, Reklewski et al. 2004].

Tracking down data spanning over nearly 100 years allowed the authors of
the present report to expand earlier investigations that were virtually limited to 1-
2 generations. Such a long time-span made it possible not only to investigate the
longevity of the examined cows but also to study its alterations associated with
changes realized within the framework of breeding programme.

The objective of this study was to identify relationships existing between longevity,
reasons of culling and milk, fat and protein yield in 305-day lactations and lifetime
production of milk and milk components.

Material and methods

Records of milk, milk fat and milk protein yields were analysed for the first three
lactations and lifetime production of a total of 6454 dairy cows kept in the years
1909-2006 on the Experimental Farm Pawtowice of the National Research Institute of
Animal Production. The data were corrected for days-in-milk using linear regression
[Szyszkowski et al. 1991]. Based on the available records 19 classes of culling reasons
were distinguished. The description of culling subclasses and their frequency over the
analysed period of 98 years were given by Varisella et al. [2007]. The effect of culling
class on milk, fat and protein yield for three lactations and lifetime production were
estimated using ANOVA with Duncan test. The SAS system [SAS/STAT 2004] was
used for the computations.

Model I:

Yijkl s + Ri + YS_] + Pk + eijkl
Y, — data vector (lifetime yield or I, II and III lactation yield)
Model 2:
=u+R+YS +P +D +e

ijklm ijklm
Model 3:
Yijklm = + Ri + YS_] + Pk + Ll + eijklm
where:
Y., — data vector (lifespan in days/number of months of lactation);

ijkl

u — general mean;

R, — fixed effect of the i-th HF (Holstein Friesian) genotype;
YS, — fixed effect of the j-th year and calving season;

P_— fixed effect of the k-th culling reason;
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D, — fixed effect of the I-th milk/fat/protein yield in a lifetime yield;
L, — fixed effect of the I-th milk/fat/protein yield in a lifetime yield;

€itim ~ effect of random error.

Results and discussion

In Table 1 given are means for lifetime yields of milk, fat and protein as well as
longevity and months-in-milk within the culling subclasses. Cows with the highest
longevity culled because of age showed the highest milk and milk fat lifespan yield.
This group of animals differed highly significantly from the other culling classes.
There were no significant differences in lifetime milk and fat yield among groups
of cows which left the herd for diseases, perinatal problems, deaths, random events,
reproduction problems and poor body condition. All the above-given reasons (except
for random events) were directly related to the animals” health. Cows sold for breeding
were characterized by the lowest lifetime production. In the herd being subject of this
study these animals were kept only until lactation II. No significant differences were
identified between culling reasons due to type traits and pedigree, milking problems,
sale for breeding, low production, behaviour and unexpected slaughter. Production of
these cows was significantly lower than of those that left the herd because of health
problems. The highest protein yield (significantly different from other groups) was
recorded in the group of cows culled because of age, whereas hard milking cows (i.e.
those with milk flow disorders even after massage, or with low milking efficiency)
had the lowest lifetime protein yield. Cows culled because of type traits and pedigree,
as well as milking and behavioural problems showed the shortest herd lifetime.

Table 2 presents means for milk fat and milk protein yield in the first three
lactations. The high yield in lactation I had a significant effect on culling due to
health problems. Cows with the highest milk, fat and protein yield left the herd
most frequently because of deaths and circulatory diseases. In lactation 111, the most
important reason for leaving the herd by high-fat producing cows were circulatory
diseases, whereas for milk and protein producers — simply deaths. Cows that left the
herd because of infectious diseases showed significantly lower milk yield The most
often slaughtered animals were those with the lowest yield in lactation 1. Cows with
lower milk and protein yields in lactation III were culled because of behavioural
problems. Culling because of udder diseases was related to the decreased milk yield
in lactation I, which, however, was later improved reaching 6000 kg milk. Milk, fat
and protein yields tended to increase in the consecutive lactations, with the yield in
lactation I significantly lower than in the other two.

Piech and Tarkowski [2002] analysed average dairy cow lifetime performance
considering four culling reasons. For cows culled because of infectious diseases and
random events, the average milk yield was higher in the herd analysed in this study,
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whereas in the group “sold for breeding”, it was about 7000 kg lower than in the
Piech and Tarkowski [2002] report. The difference was caused by overall milk yield
in the Pawlowice herd higher than the national mean as well as by the fact that “sale
for breeding” from this herd was mainly due to low production. In the study of Piech
and Tarkowski [2002], the lowest in lactation I was found for reproductive failures
and the highest — for random events. It might have been caused by including in the
random events (apart from the sudden deaths) various diseases and poor condition, in
accordance with the classification of the Central Animal Breeding Office.

Pawlina et al. [1997] reported a level of production in the first three lactations
similar to that reported in the present study. Cows with the highest milk yield left the
herd mainly because of metabolic disorders — intensive production increased their
susceptibility and health problems, what was also observed in the Pawlowice herd
(Tab. 1). In this study, cows culled due to low production and sold for breeding were
the lowest producing group. Pawlina et al. [1997] and Reklewski et al. [2004] reported
the longest lifetime for cows culled because of age; however, the difference in relation
to other groups was not found significant. The difference in the Pawlowice herd was
highly significant because the oldest individuals lived, on average, longer (12.3 vs.
6.6 years) and produced more (50470 vs. 38584 kg milk). Mean lifetime milk yield
was higher in cows analysed by Pawlina et al. [1997] than in the present population
(17565 kg milk vs. 13670 kg), which might have been caused by the long time interval
(98 years) covered by this report.

In the USA, health problems account for over 79% of cullings with the most
significant role of injuries and reproduction disorders [Hadley et al. 2006]. Bascom
and Young [1998] concluded that in the high-producing herds, culling for reproduction
was more likely, whereas in the low-producing herds, the most common culling reasons
were mastitis and low production. In recent years, unfavourable trends in culling
decisions have been observed in the USA of earlier involuntary culling of highly-
productive cows which shortens the period of their utilization and brings forward
herd replacement [Weigel et al. 2003]. In the Finnish Ayrshire cattle, the highest
producing cows were at the lowest risk of being culled and health problems (mastitis,
lameness, teat injuries, milk fever) increased the risk of exiting [Rajala-Schultz and
Grohn 1999]. At the same time, in French Holsteins, reproduction disorders and low
production levels were the most significant risk factors [Seegers et al. 1998].

It can be concluded that in the herd examined for the period of 96 years (1909-
2006), changes were observed in the period of keeping cows as well as in the yield of
milk and its components. Apart from the discussed reasons of culling, it should be kept
in mind that during a period of almost 100 years changes in the breeding programme
took place and the rate of upgrading with the Holstein Friesian genes was also altered
as indicated in the model.
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Wplyw przyczyn brakowania na wydajnos¢ zyciowa krow rasy
polskiej holsztynsko fryzyjskiej (czarno-biatej) w gospodarstwie
Pawtowice w latacg 1909-2006

Streszczenie

Badano zwiazki migdzy dlugoscia zycia, przyczynami brakowania a wydajnoscia laktacyjna i
zyciowa mleka i jego skladnikéw z zastosowaniem analizy wariancji z testem Duncana. Krowy o
najwyzszych wydajnosciach zyciowych mleka i jego sktadnikow byly brakowane ze stada z powodoéw
zdrowotnych. Osobniki o najnizszej wydajnosci brakowano gltéwnie z powodoéw behawioralnych oraz
trudno$ci w dojeniu (cigzki doj).
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