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ABSTRACT

The aim of the paper was to evaluate the effect of the cow age group and lactation stage on the count of somatic cells
in cow milk. The analysis was made based on the breeding documentation of 11359 test yields from cows representing
twelve herds in the Kujawy and Pomorze Province. All the animals researched calved for the first time in 2001. The
numerical data were verified statistically with the analysis of variance following GLM procedure, considering the
effect of the herd, father, sampling month, cow groups (primiparas, multiparas), lactation stage at which the sample
was taken. The effect of these factors on basic milking yield and the content of somatic cells were mostly highly
significant. It was observed that depending on the milk use length in cows during lactation, the content of somatic cells
in milk increased, and the yield of milk, fat and protein decreased.
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STRESZCZENIE

Celem pracy byta ocena wplywu grupy wiekowej krow oraz stadium laktacji na liczbg¢ komorek somatycznych w
mleku krow. Analizy przeprowadzono na podstawie dokumentacji hodowlanej dotyczacej 11359 préobnych udojow
krow nalezacych do dwunastu stad znajdujacych si¢ w wojewddztwie Kujawsko-Pomorskie. Wszystkie badane
zwierzeta cielity sig po raz pierwszy w 2001 roku. Dane liczbowe poddano opracowaniu statystycznemu przy pomocy
analizy wariancji wedtug procedury GLM, uwzgledniajac wplyw: stada, ojca, miesiaca, w ktorym wykonano probe,
grupy kréw, stadium laktacji, w ktorej wykonano prébe, metody oceny probnego udoju. Wplyw tych czynnikdéw na
podstawowe cechy mlecznosci oraz zawarto$¢ komorek somatycznych okazat si¢ przewaznie statystycznie wysoko
istotny. Wielorodki produkowaly wigcej mleka i jego sktadnikow, w tej grupie stwierdzono rowniez wyzszy poziom
komorek somatycznych. Zaobserwowano rowniez, ze w zalezno$ci od dlugosci uzytkowania mlecznego krow w
czasie trwania laktacji wzrastata w mleku zawartos¢ komoérek somatycznych, a zmniejszata si¢ wydajnos¢ mleka,
thuszezu 1 bialka.

Stowa kluczowe: komadrki somatyczne, probne udoje, stadium laktacji, grupa wiekowa krow
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DETAILED ABSTRACT

Badania przeprowadzono na krowach mlecznych
utrzymywanych w dwunastu oborach wojewodztwa
kujawsko-pomorskiego. Dotyczyly one uzytkowosci
mlecznej krow w 2001 roku. Obory nalezaty do czterech
gospodarstw. Obiekty roznily si¢ migdzy soba sposobem
utrzymania oraz zywienia zwierzat.

Wplyw wybranych czynnikow na liczbg komorek
somatycznych przeanalizowano na podstawie 11407
wynikow kontroli mlecznosci krow okreslonych podczas
probnych udojow. Poza tym uwzgledniono cechy
wydajnosci mleka i jego sktadnikéw chemicznych.
Zebrane dane liczbowe opracowano statystycznie przy
pomocy procedury GLM (SAS) wykorzystujac metode
najmniejszych kwadratow. W modelu statystycznym
uwzgledniono wptyw ojca, miesigca wykonania proby,
grupy krow (pierwiastki, wielorddki), stadium laktacji
(<101; 101-200; 2001-300; 301-400; >400 dni).

Wyniki przeprowadzonej analizy wariancji, wykazaty,
ze wpltyw wszystkich badanych czynnikéw na wigkszos¢
uwzglednionych cech mlecznosci krow podczas probnych
dojow byt statystycznie wysoko i bardzo wysoko istotny.
W wyniku podziatu krow na pierwiastki i wielorodki
stwierdzono, ze krowy wielorodki produkowaty wigcej
mleka o wyzszej wydajnosci i zawarto$ci w nim thuszczu
oraz biatka. Jednocze$nie w mleku tych krow stwierdzono
wyzsza zawartos¢ komorek somatycznych

Porownujac dzienna wydajnos¢ mleka, jego sktad
chemiczny oraz zawarto$¢ w nim komorek somatycznych
w zaleznosci od stadium laktacji stwierdzono, ze
najwigksza wydajnoscia mleka, tlhuszczu 1 bialka
charakteryzowaly si¢ probne udoje kréw bedacych w
poczatkowym stadium laktacji (< 100 dnia), nizsza
wydajnoscia tych sktadnikow charakteryzowata si¢ grupa
krow migdzy 100 a 200 dniem laktacji. Wydajno$¢ mleka
i jego sktadnikow w trakcie laktacji spadata, osiagajac po
400 dniu laktacji wydajnos$¢ mleka na poziomie 11,29 kg,
przy niskiej wydajnosci thuszczu i biatka. W badaniach
wlasnych stwierdzono, ze zawarto$¢ tluszczu i biatka w
mleku podczas probnych dojow w kolejnych stadiach
laktacji wykazywata tendencje rosnaca. Najwigksza
koncentracjg tych sktadnikow stwierdzono w mleku
krow migdzy 200 a 300 dniem laktacji.

Na podstawie przeprowadzonej analizy statycznej
stwierdzono, ze najnizsza zawarto$cia komorek
somatycznych charakteryzowaly sig probne
udoje wykonywane na poczatku laktacji, wraz z
zaawansowaniem laktacji ich zawarto§¢ rosta z 12,03
(<100 dnia laktacji) do 12,79 (> 400 dniu laktacji).

INTRODUCTION
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The yield and chemical composition of cow milk and
its hygienic quality are affected by many factors, both
genetic and environmental. The analysis of these factors
was studied by many authors [4, 6, 7, 8, 10]. The scientists
also investigated the effect of the hygienic quality of milk
on its yield and chemical composition [1, 2, 3].

Sender [11] claims that an important functional trait
in dairy cattle is the susceptibility of cows to mastitis,
which affects the milk production profit since mastitis
is responsible for the greatest losses in cow farming.
The losses are mainly due to the increase in the count
of somatic cells in milk (hygienic quality deterioration),
accompanied by a decrease in the milk production and
its chemical components. The count of somatic cells
can be an indicator of the udder health status, milking
hygiene, and thus the animal health and the quality of
milk obtained. The level of somatic cells in the cow
milk is affected by non-genetic factors [11], e.g. keeping
conditions and nutrition.

The content of somatic cells in milk can be limited by
enhancing the environmental conditions [9]. Both at
home and abroad dairy cattle has been researched by
many authors [1, 2, 4, 5, 6, 10, 12], as a result there was
identified a very strong interaction between the genotype
and the environment. Dymnicki [2] noted that milk yield
in cows is 70% dependent on the environmental factors
and the genetic potential of cattle is not fully used,
mainly due to unfavorable conditions of keeping and
nutrition. The reports by Gnyp et al. [3, 4] also showed a
considerable share of environmental conditions, mainly
nutrition, on the emergence of traits connected with milk
productivity and its components.

The aim of the present paper was to define the effect of
selected factors on the count of somatic cells in cow milk
used in twelve cow houses in the Kujawy and Pomorze
Province, especially the effect of the cow age group and
cow lactation stage.

MATERIAL AND METHODS

The research involved dairy cows kept in twelve cow
houses in the Kujawy and Pomorze Province. They
concerned milk use of cows in 2001. The cow houses
represented four farms which differed in their animal
keeping and nutrition.

The effect of selected factors on the count of somatic
cells was analyzed based on 11407 results of the control
of cow milking yield determined during test milking.
Additionally milk yield traits and its chemical components
were defined.

The numerical data were verified statistically with the
GLM procedure (SAS) [9] using the method of the least
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squares. Since the empirical decomposition of the count
of somatic cells did not meet the normal decomposition
conditions, the data were transformed with logarithmic
function (natural logarithm — LnLKS was used). The
numerical data on milking yield traits were verified
statistically with the following statistical model:
Yijklm = p’ + ai + bj + ck+ dl+ fm + eijklm
where:

| — general mean,

a,— effect of i- herd (1-12),

bj — effect of j- father (1-110),

c, — effect of k- month sampling (1-12),

d, — effect of the I- group of cows (primiparas,

multiparas),

f — effect of m- lactation stage (<101; 101-200; 2001-
300; 301-400; >400),

€,y — fandom error.
The significance of differences within the levels of the
factors studied was defined with the Scheffe test [9].

RESULTS

The results of the analysis of variance showed
that the effect of all the factors studied on most cow
milking yield traits considered in cows during test milking
was significantly high and very high (Table 1). Fon values
ranged from 0.01 to 94.43** (Table 1). The content of

somatic cells in cow milk was very highly significantly
affected by most of the factors studied; the effect of the
month was the only one which was not significant (Table
1).

As a result of the cow division into primiparas
and multiparas, it was found that multiparas produced
more milk of a higher yield and higher content of fat and
protein (Table 2). At the same time the milk of these cows
was identified with a higher content of somatic cells. The
differences in the productivity during test milking in the
groups researched were highly significant.

A comparison of the daily milk yield, its
chemical composition and the content of somatic cells
in milk depending on the lactation stage showed that the
greatest milk, fat and protein yield was found for test
milking of cows at the initial lactation stage (< 100 days),
lower yield of these components was found in the group
of cows between 100™ and 200™ lactation day (Table
3). The milk yield and its components during lactation
decreased, after 400 days of lactation reaching the milk
yield of 11.29 kg, accompanied by a low fat and protein
yield (Table 3). The differences between the groups
researched were in general highly significant.

In the present research it was found that the
content of fat and protein in milk during test milking at
successive lactation stages showed a growing tendency.
The highest concentration of these nutrients was identified
in the milk of cows between the 200" and 300™ lactation

Table 1. Value of F., and the level of significance of the effect of the factors studied on
milking capacity traits of the cows
Warto$ci Femp, oraz istotno$¢ wptywu badanych czynnikéw na cechy mlecznosci krow

Traits Cechy

Factors Milk yield Fat yield Fat P}r]?;fén Protein
I Wydajnos§¢ Wydajno$¢ Zawartos¢ .., Zawartos¢ LSCC
Czynniki Wydajnos¢
mleka thuszczu thuszczu biatka biatka InLKS
0, 0,
(kg) (kg) (%) (ke) (%)
gzg:) 48,57*¥% 45 (FR* D OGREE 5D AR 2,73% 7,25%%x
gj‘glfz 12,54%%% 703Kk g [FREE QD[REE D 4QRkk [ g4k
ﬁi’;‘:&:gj&t 6,02%%%  g33wkk TR 4Ok ]2 ][Rk 1.77
G(r}‘;‘sga";"(‘)’vvvvs 52,88%F%  66,99%FF  2632%*K  4454%¥x  D3FIREE 94 43wkx
L(;‘gzts“l’;ki;acff [330%%  RORRKK D EIREE  QS5qRKk 3 )(kk ] QA
wxx_ <0001
p A
* - p< 0,05
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Table 2 Daily milk yield, its composition and concentration of somatic cells in milk primiparas and multiparas
Dzienna wydajnos$¢ mleka, jego sktad i zawarto$¢ komodrek somatycznych w zalezno$ci od grupy krow
(pierwiastki, wielorodki)

Traits Cechy

Group of

Protein

Milk yield Fat yield Fat ield Protein

cows Wydajnoéé Wydajnosé Zawarto$é W }(/ia'nos’c' Zawarto$¢ ~ LSCC

Grupa krow mleka thuszczu thuszczu }l;iafka biatka InLKS
(kg) (kg) (%) (%)
(kg)

Primiparas g9 19,26 0,81% 3,82% 0,65" 3,014 12,23
Pierwiastki
M}lltlpe}rag 7118 22,474 0,96" 4,14% 0,75% 3,18* 12,68"
Wielorodki

AA- values marked with the same capital are significantly different at P<0,01

Table 3. Daily milk yield, its composition and concentration of somatic cells in milk depends of lactation stage
Dzienna wydajno$¢ mleka, jego sktad i zawartos¢ komoérek somatycznych w zaleznosci od okresu laktacji

Traits - Cechy

Lactation
stage Milk yield Fat yield Fat Protein yield Protein
Okres n Wydajnos¢  Wydajnos¢ Zawartos¢ Wydajnos¢ Zawartos¢ LSCC
laktacji mleka thuszczu tluszczu biatka biatka InLKS
(kg) (kg) (%) (kg) (%)
<101 3336 30,8445¢P 1,26"5P 4,057 0,96*8¢ 3,00%5¢ 12,0348¢P
101-200 2959  27,59°FFG 1,124EFG 4,125¢ 0,91%PFF 3,26"PF 12,32AFFG
201-300 2828 20,595 0,89BEH! 4,19°PF 0,724P6H 3,31BF¢ 12,515F
301-400 1578 14,0071 0,64 3,74"BP 0,50°BES 2,91¢PF 12,64<F
>400 706 11,29°P¢! 0,526 3,80°°F 0,41°CFH 3,00%¢ 12,796

AA- values marked with the same capital are significantly different at P<0,01

day. After the 300" day the content of fat and protein in
milk decreased rapidly; it was even lower than at the
beginning of lactation. The differences in the values of
these traits were in most cases highly significant (Table
3).

Based on the statistical analysis made, it was
found that the lowest content of somatic cells was found
in test yields at the beginning of lactation; with lactation
progressing, their content increased from 12.03 (<100*
day of lactation) to 12.79 (> 400" day of lactation) (Table
3).

DISCUSSION

Similar results on the effect of the factors studied on the
cow productivity in test yields, mainly the content of
somatic cells, can be found in the reports by Szymanska
and Mroczkowski [14] demonstrated a highly significant
effect of the herd on the count of somatic cells in the cow
milk, whereas in the research reported by Sitkowska and
Mroczkowski [13], there was found no significant effect
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of the herd on the content of somatic cells; these analyses
were made with about 4500 test yields. The reports by
Campos et al. [1] showed that lactation curves of the
content of somatic cells and milk yields usually show
opposite patterns. Results suggest that these opposite
patterns were partly due to the negative effect of mastitis
on yield.

The reports by Dorynek et al. [2], which also involved the
evaluation of the effect of the animal group (primiparas
and multiparas) on the milk yield and composition
as well as the count of somatic cells, also showed that
multiparas, as compared with the group of primiparas,
at p<0.01 demonstrated a significantly greater count of
somatic cells (by 0.4), daily milk yield (by 4.1 kg) and
the content of fat in milk (by 0.2%). For the percentage of
protein in milk no significant differences were found. In
the present research the results were very similar, except
for the percentage content of protein in milk, which in the
analyses made was also highly significant.

In the research reported by Sawa et al. [10] it was
demonstrated that in primiparas the daily milk yield and

Journal of Central European Agriculture Vol 9 (2008) No 1



EFFECT OF THE COW AGE GROUP AND LACTATION STAGE ON THE COUNT OF SOMATIC CELLS IN COW MILK

the content of fat and protein in milk were lower than in
older cows, while multiparas showed the lowest count of
somatic cells in milk.

In the reports by Gorska et al. [5] on cows of
black-and-white and red-and-white breeds you will find
a clearly lower milk yield in test yields in respective
lactation periods. At the initial period the yield did not
exceed 20 kg of milk, while in the reports by Litwinczuk
et al. [9] in the initial lactation period (up to the 90" day)
the cow productivity was 25 kg of milk in the test yield.
The level of somatic cells in respective lactation periods
was increasing however at a slightly lower level than in
the present research.

CONCLUSIONS

l. It was demonstrated that multiparas cows
produced more milk of a higher yield and content of fat
and protein than primiparas. At the same time in the milk
of these cows there was identified a higher content of
somatic cells.

2. It was observed that the lowest content of
somatic cells was found in test yields at the beginning
of lactation; with lactation progressing, the content of
somatic cells in milk increased.
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