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Sumrnary

Research was carried out in 1813 herds of active B|ack-and-White cattle population. The data included
milk yield, composition and somatic cell count (SCC) from test day records on 6001 cows (of the first three
lactations) for the period from 1998 to 2002. The analysis indicated a significant influence of the herd on SCC.
The SCC in the milk of Black-and-White catt|e population had a tendency to grow with the increase of cows'
number in a herd. The number was the lowest in small farms of l to 5 cows (293.9l03/cm3) and the highest in
farms of 101 to 200 cows (425.1 103/cm3). The lowest SCC was noticed during summer - 28B 103 /cm], which is
139 103/cm3 lower than during winter or autumn. The greatest quantity of mi|k was obtained during the
summer (p<0.001). The lactation had a great influence (p<0.001) on the traits of SCC, milk yield and compo-
sition.Withtheincreaseof lactation,theSCCincreased from247.3to392.4l0]/cm3.Thestageoflactationalso
influenced (p<0.00r) the SCC in milk. Having performed investigations according to the stages of lactation,
n,e determined the rise of SCC in milk during Iactation I - from 239 to 334, during Il - from 302 to 453, during
III - from 324 to 561 103/cm3. The research has shown a negative impact of SCC on the milk yield and compo-
sition of Black-and-White cows. The correlation between the SCC log2 and the milk yield and its composition
was significantly negative (with mitk yield r : -0.34-0.39, lactose 0.38-0.44, milk fat - r = - 0.03-0.04 and
protein in oń - r : -0.01-0.02). The multivariate mixed animal model was used to estimate heritabilities. The
heritability for log2SCC was low - 0.07-0.13. Somatic ce|l count in milk must be considered as an indirect
method of improving mastitis resistance in herds of Black-and-White cattle.
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Infectious diseases adversely affect livestock pro-
duction and animal welfare. The costs of diseases are
estimated as I]oń of tumover in the developed world.
There are many documented examples of genetic
differences between animals in resistance to specific
diseases or tolerance ofinfection (2).

Despite a7arge number of well-documented exam-
ples of genetic variation in resistance, there are surpri-
singly few cases of structured commercial breeding
programmes for disease resistance. The best-known
examples are for nematode resistance in sheep, tick
resistance, mastitis and Marek's disease. Breeding pro-
grammes for nematodes are under way in New Zeeland,
Australia and UK; tick resistance is an integral part of
cattle breeding programmes in subtropical Australia;
mastitis resistance, either in tetms of clinical cases of
mastitis or reduced somatic cell count, is incorporated
into many dairy cow and sheep breeding programmes;
Marek's disease resistance is a feature of modern chic-
ken breeding (2).

Resistance to mastitis is included in the breeding
objective of many countries. In dairy production sys-

tems where the price of milk is declining, the impor-
tance of reducing costs, such as mastitis costs, is
increasing (2-4, l0, 13, 14, 76, I7, 19, 2I, 22).

The choice of a selection criterion to improve mas-
titis resistance should be based on the following cha-
racteristics: the trait must be biologically relevant, i.e.
discriminating appropriately healthy and diseased
animals; it must be easy and inexpensive to record
extensively and must exhibit genetic variation, For
dairy cattle somatic cell count in milk has been identi-
fied as an accurate indirect method to predict subclini-
cal mammary infections. Milk somatic cell count is
a long-established barometer of milk quality. An ele-
vated somatic cell count is an indicator of udder infec-
tion (mastitis). To ensure a supply of high quality
dairy products, bulk than somatic cell count is moni-
tored in milk shipments from producers. The primary
basis for the premium quality payment is a negative
relationship between somatic cell count and casein
composition, which impacts cheese yield. Also, high
somatic cell count has been shown to reduce the
quality and shelf life ofpasteurized fluid milk. For dairy



cattle the delivery control of milk with
high somatic cell count was established
by a EU directive (92146) (1, 9, 1I, 72,
14, 15,2l).

The aim of the study is to determine
the relationship of somatic cell countwith
milk yield and composition in the herds
of Black-and-White cattle and the influ-
ence of environmental and genetic fac-
tors on the quality of milk according to
somatic cell count.

Matelial and methods

Research has been carried out at the state
Laboratory for Milk Control ,,Pieno tyrimai"
and at the Laboratory of Animal Breeding
Value Establishment and Biometry of Lithu-
anian Veterinary Academy during the period
between I99B and2002.

In Lithuania somatic cell count (SCC) has
been recorded on a monthly. On the test day,
scc data of Black-and-white cows were
extracted from national database of Lithuania.
For the data manipulation and analysis, post-
greSQL data basis was created in the Labo-
ratory of Animal Breeding Value Establish-
ment and Biometry. Records from the natio-
nal database included a total of the records
of the first three lactations of 600 1 cows, the
daughters of l71 bulls. For analysis the pe-
digree information of animals since 1990 was
used.

Descriptive statistics of data was canied
out using,,R" package (in LINUX OS). The
impact of the herd and herd size class on the
scc has been determinated.

For estimation of heritabilities the Multi-
-Lactation Test Day Model with VCE program
(6) was used. Analyses of SCC were carried
out after transfotmation of elementary data
into somatic cell scores. This classical loga-
rithmic transformation achieved normality of
distribution. The model included the fixed ef-
fect ofherd-test day, year-season ofcalving
(4 seasons), days in milk and random effect
of the animal. The data consisting of test day records with
SCC of 1 to 3 lactation cows up to 12 control milking per
cow to the 3 25'h day of lactation, with 7 to 92 days intervals
between controlling - were selected for estimation.

Results and discussion

The data structure, means (X) and coefficients of
variation (C") for SCC, milk yield and composition
are shown in table 1.

Significant impact (p < 0.001) of the herd and herd
size class on the scc has been determinated.

The SCC in the milk of Black-and-White cattle po-
pulation had a tendency to increase (r: +0.04) with
the increasing of cows' number in the herd. The num-

60 (7)

Tab. l. SCC, milk yield and composition in the herds of Black-and-White
cattle

ber was the lowest in small farms of 1 to 5 cows (293.9
l03/cm3), and it was the highest in the farms of 101 to
200 cows (425.1 10]/cm3). The explanation for this is
found in a better individual care provided to the cows,

From the provided data we can conclude that avera-
ge cow milk yield per day regarding the size of the
herd was ranging from 14.] + 0. 1 kg in farms of small
herds to 11.0 + 0.1 kg in bigger farms (p < 0.001),

The impact of the year and season on the somatic
cell count was also significant (p < 0.001). The lowest
SCC was noticed during summef - 288 103/cm3. It was
by 139 l03/cm3 lower than during winter or autumn,
and the highest amount of milk was obtained during
summer season (p < 0.001).
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Explanations: * p ś 0.05, ** p < 0.0l, *** p = 0,00l

Tab.2, Milk yield composition and SCC by lactation
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Tab.3. Coefficients of correlation between SCC log2 and milk
yield and composition
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Explanations: * p ś 0.05, x* p < 0.01

567
Month of lactation

Tab. 4. Heritability coefficients for somatic cells score, milk
yield and composition

Stage of lactation significantly
(p < 0.001) influenced the SCC in
milk.

Having pęrformed analysis ac-
cording to the stages of lactation we
determined the rise of scc in milk
during lactation I - from 239 to 334,
during II - from 302 to 453, during
III - from 324 to 561 103/cm3. Du-
ring the first three months of lacta-
tion I and II the decrease of SCC
was observed, and in lactation III it
flucfuated. In later months constant
increase of scc in milk was obse-
rved, which reached the peak when
lactation was coming to an end.

C the SCC log.
and compositioń
in the Black-and-white cattle herds
were significantly negative (tab. 3).
Average negative correlation with
milk yield (r: 0.34-0,39) and lac-
tose (r : -0.38-0.44) was determina-
ted. correlations between the scc
1og. and milk fat (r: -0.03-0.0a)
and protein in oń (r: -0.01-0.02)
were slightly negative.

The research has shown a negati-
ve impact of SCC on Black-and-
-White cows' milk yield and com-
position.

Heritability coeffltcients for milk
yield, fat and protein content, cal-
culated using the milk record data
ofBlack-and-White cows, were not
high (h' :0.20-0,26),

The heritability estimates for
log,SCC were law -0.07,0.10 and
0.13 for the first, second, third lac-

tations, respectively (tab. Ą. Haile-Mariam et al., Mrode
and Swanson reported similar heritabilities for SCC (7).

The rese
tween som
sition, and l
count in milk.

In the herds of Black-and-White cattle somatic cell
count in milk must be considered as an indirect me-
thod to improve mastitis resistance.
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Fig. 2. lnfluence of Iactation stage on the SCC in milk

The la fu < 0.001) on
the traits osition (tab.2).
with the increased from
24].3 to 392.4 103/cm3 and the milk yield per day
according to lactations also increased from 12.1 to
13,8 kg; fat in milk increased from4.34to 4.38Yo;pro-
tein - by 3.15-3.30oń, lactose decreased from 4.75 in
the first lactation to 4.670ń as the third one.
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Studia specializacyine z chirurgii weterynaryinei
Komisja ds. Specjalizacji Lekarzy Weterynarii ogłasza nabór na studia specjalizacyjne z chirurgii

weterynaryjnej, które będą prowadzone przy Katedrze i Klinice Chirurgii Wydziału Medycyny Weterynaryjnej we
Wrocławiu.

Osoby zainteresowane mogą składać wnioski o przyjęcie do dnia 31 sierpnia 2004 r, Przewidywane
rozpoczęcie specjalizacji planowane jest w lV kwartale 2004 r.

Szczegółowe warunki w sprawie trybu i zasad uzyskania tytułu specjalisty przez lekarza weterynarii
uregulowane zostały Rozporządzeniem Ministra Rolnictwa i GospodarkiŻywnościowejz dnia 28 listopada 1994
roku, Dz. U. Nr 131 . W myśl wyżej cytowanego zarządzenia, warunkiem przyjęcia lekarza weterynarii na studla
specjalizacyjne jestwykazanie się co najmniej 2-1etnim stażem pracyzawodowej.

Wniosek kandydata ubiegającego się o przyjęcie na studia specjalizacyjne powinien zawieraći
- imię i nazwisko wnioskodawcy oraz datę i miejsce urodzenia,
- okreśIenie miejsca zamieszkania (adres, telefony, fax),
- informacje o przebiegu pracy zawodowej z podaniem zajmowanych stanowisk,
- określenie aktualnego miejsca pracy lzajmowanego stanowiska,
- informacje o ukończonych kursach specjalistycznych,
- informacje o publikacjach.
Do wniosku należy dołączyć:
1. odpis dyplomu lekarza weterynarii,
2. odpis zaświadczenia okręgowej izby lekarsko-weterynaryjnej o stwierdzeniu prawa do wykonywania

zawodu,
3. deklarację co do pokrycia kosztów specjalizacji przezlekalza weterynarii lub zatrudniający go zakład pracy.
Podania proszę kierować bezpośrednio na adres: Katedra i Klinika Chirurgii Wydziału Medycyny

Weterynaryjnej Akademii Rolniczej we Wrocławiu, 50-366 Wrocław, pl. Grunwaldzki 51,
Jednym z warunków przyjęcia na studia będzie kolejność zgłoszeń kandydatów. llość miejsc ograniczona,

O terminie rozpoczęcia zajęć ! semestru osoby zakwalifikowane zostaną powiadomione oddzielnym pismem.
Zainteresowani specjalizacją z chirurgii mogą uzyskać informację w tej sprawie w Katedrze i Klinice Chirurgii

Wydz. Med. Wet. AR we Wrocławiu, pl. Grunwaldzk! 51, tel. 071-3205-350.


