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ABSTRACT

The research was conducted based on 8895 test milkings of 463 milk cows calving
first time in 2003 and reared in the Pomorze and Kujawy region. The aim of the
present study was to analyse the influence of selected factors on the milk
performance and its chemical composition. A statistical influence of a herd, season
and year of calving, a season of test milking, lactation on milk performance traits was
analysed using a multiple variance analysis. The milk performance, its chemical
composition and quality altered considerably depending on the season of calving,
season of test milking and successive lactation. The highest percentage amount of
milk and its components was obtained from cows calving in spring months. In turn,
the highest content of fat, protein, lactose and dry matter occurred in the samples
collected from the cows calving in the summer milking period. The highest amounts
of milk were collected in the summer period, and the lowest — in the winter period
(these dissimilarities proved highly significant). The highest amount of calculated
FCM and ECM, fat (kg) and lactose was collected from cows in their first lactation,
whereas the lowest from those in their fourth lactation.

KEYWORDS: cow, milk performance, season of test milking, herd, lactation, season
of calving

STRESZCZENIE

Badania przeprowadzono na podstawie 8895 prébnych udojéw 463 kréow mlecznych
cielgcych sie pierwszy raz w 2003 roku, uzytkowanych mlecznie na terenie Pomorza i
Kujaw. Celem pracy byta analiza wptywu wybranych czynnikow na wydajnos¢ i sktad
chemiczny mleka. Statystyczny wptyw stada, sezonu i roku wycielenia, sezonu doju
probnego, laktacji na cechy mlecznosci badano wykorzystujgc wieloczynnikowag
analize wariancji. Wydajnos¢ mleka, jego sktad chemiczny oraz jakos¢ zmieniata sie
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istotnie w zaleznosci od sezonu wycielenia, sezonu doju prébnego i kolejnej laktacja.
Najwiecej mleka i jego sktadnikow otrzymano od kréw wycielonych w miesigcach
wiosennych. Najwiecej mleka uzyskiwano od krow dojonych w sezonie letnim,
najmniej w zimowym (réznice okazaty sie wysoko istotne). Stwierdzono, ze najwiecej
mleka udojonego, obliczonego mleka FCM i ECM, ttuszczu (kg), i laktozy (kg)
uzyskano od krow w laktacji pierwszej, najmniej w laktacji czwartej.

Stowa kluczowe: krowa, wydajno$¢ mleczna, sezon préby, stado, laktacja, sezon
wycielenia

DETAILED ABSTRACT

Badania nad oceng wptywu czynnikow genetycznych i Srodowiskowych na
wydajnos¢ i sktad chemiczny mleka kréw prowadzito wielu autoréw [1, 2, 3,6, 7, 8, 9,
10, 12, 13, 14, 15]. Ich wyniki dowodzg, ze wptyw ré6znych czynnikow w
analizowanych populacjach przejawia sie z r6znym nasileniem — stad tez
niejednoznaczne wnioski podawane w poszczegolnych pracach. Kontynuacja
powyzszych badan w warunkach polskich jest wiec jak najbardziej aktualna. Wynika
to tez z faktu, ze uzytkowanie mleczne kréw stanowi najwieksze zrédto dochodu a
sama populacja bydta jest ciggle genetycznie uszlachetniana. Celem pracy byta
analiza wptywu wybranych czynnikow na wydajnosc i sktad chemiczny mleka.

Badania przeprowadzono na podstawie 8895 probnych udojow 463 krow mlecznych
cielgcych sie pierwszy raz w 2003 roku, uzytkowanych mlecznie na terenie Pomorza i
Kujaw. Oceniane zwierzeta byly mieszancami krajowego bydta nizinno czarno-
biatego z rasg holsztyhsko-fryzyjska. Udziat rasy holsztyhsko-fryzyjskiej w genotypie
zwierzat wyniost powyzej 94%. Analizowano: wydajnos¢ mleka, wydajnosé i
zawartosc ttuszczu, biatka oraz laktozy. Ustalono tez zawartos¢ suchej masy.
Ponadto obliczono stosunek biatka do ttuszczu (SBT), wydajno$¢ mleka FCM (Fat
Corrected Milk) i ECM (Energy Corrected Milk).

Statystyczny wptyw stada, sezonu i roku wycielenia, sezonu doju prébnego (TD),
laktacji (1-4) na cechy mlecznosci badano wykorzystujgc wieloczynnikowg analize
wariancji (procedura GLM SAS). Przebieg krzywej laktacji modelowano za pomocg
wielomiandéw Legendre’a drugiego stopnia. Istotnosci réznic miedzy grupami
analizowano za pomocg testu Scheffé (SAS) [11].

W badanej populacji kréw mlecznych srednia wydajnos¢ mleka wynosita okoto 27,8
kg, mleka FCM 28,5 kg natomiast mleka ECM — 28,3 kg. Procentowa zawartos¢
ttuszczu i biatka w mleku ksztattowata sie na poziomie: 4,3 i 3,3% (tab. 1). Stosunek
biatka do tluszczu wynidst 0,8. Sredni poziom laktozy i suchej masy w badanych
probach mleka, ksztattowat sie na poziomie: 4,8 i 13,1%. Wptyw wiekszosci
czynnikdw na poziom badanych cech okazat sie istotny.
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Najwiecej mleka i jego sktadnikow otrzymano od kréw wycielonych w miesigcach
wiosennych (tab. 2). Natomiast najwyzszg procentowg zawartoscig ttuszczu, biatka,
laktozy i suchej masy charakteryzowaty sie proby pobrane od krow cielgcych sie w
sezonie letnim (tab. 3).

Biorgc pod uwage okres wykonywania doju probnego, najwiecej mleka uzyskiwano
od kréw w sezonie letnim — okoto 29 kg, najmniej w zimowym — 27,8 kg (r6znice
okazaty sie wysoko istotne) (tab. 2). Wydajnos¢ mleka FCM i ECM pozostawata na
podobnym poziomie we wszystkich okresach roku. Jednoczesnie zaobserwowano,
ze mleko otrzymane w sezonie letnim zawierata najmniej ttuszczu, biatka i suchej
masy (tab. 3).

Analizujgc zmiany wydajnosci i sktadu mleka w zaleznosci od kolejnosci laktacji,
stwierdzono, ze najwiecej mleka udojonego, obliczonego mleka FCM i ECM, ttuszczu
(kg), biatka (kg) i laktozy (kg) uzyskano od krow w laktacji pierwszej, najmniej w
laktacji czwartej (tab. 2). Rdznice miedzy kolejnymi laktacjami w wiekszosci
przypadkow okazaty sie istotne.

INTRODUCTION

A number of authors carried out research in order to assess the impact of genetic and
environmental factors on the yield and chemical composition of cow’s milk [1, 2, 3, 6,
7,8,9,10, 12, 13, 14, 15]. Their outcomes prove that this influence manifests itself
with varying intensity, which leads to ambiguous conclusions offered in different
papers. Therefore, the continuation of the above mentioned research in Poland is
well-justified and fully up to date. This stems also from the fact that cows’ milk
performance frequently comprises the greatest source of farmer’s income, and cattle
populations themselves undergo constant genetic improvements.

The aim of the present study was to analyse the influence of selected factors on the
milk yield and its chemical composition.

MATERIALS AND METHODS

The research was conducted based on 8895 test milkings of 463 milk cows calving
first time in 2003 and reared in the Pomorze and Kujawy region. The cows under the
study were hybrids of Polish black-and-white lowland cattle with the Holstein-Friesian
breed. A typical share of the Holstein-Friesian cows in the population’s genotype
exceeded 94%.

The components that were accounted for included: the milk yield, the yield (kg, %) of
fat, protein and lactose. In addition, the values of dry matter were determined, and
the ratio of protein to fat (SBT), Fat Corrected Milk (FCM) and Energy Corrected Milk
(ECM) yield were calculated.
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A statistical impact of a herd, season and year of calving, a season of test milking
(TD), lactation on milk performance traits was analysed using a multiple covariance
analysis (GLM SAS procedure) [11]. A lactation curve was modeled using the second
order Legendre polynomials. The following linear module was utilized:

5
Yigamn = H ¥ h + Wt utp+ L+ (h 1), + bﬁ/g + bz\/; (3x*—1) + Cijimn

where: — phenotypic value of a trait,

Yikimn
M — general mean,
h. — impact of the i-th herd (1-16),

w, — impact of the j-th calving season (winter, spring, summer, autumn),

u, —impact of the k-th calving year (2003, 2004, 2005, 2006, 2007, 2008),

p, —impact of the I-th season of milk sampling (winter, spring, summer, autumn),
| —impact of the m-th lactation (1-4),

(h " 1), —two-way interactions.

2t-5)
t -t

X = “max min - 1

t — day of milk sampling, t
(305, 5),

— time of maximum and minimum milk sampling

max’ tmin

€,mn — S@Mpling error.
The significances of the differences across the groups were figured out with the
Scheffé test [11].

RESULTS AND DISCUSSION

In the researched population of milk cows, the mean milk yield was approximately
27,8 kg, the FCM - 28,5 kg, whereas the ECM totaled 28,3 kg (Table 1). The
percentage content of fat and protein in milk was 4,3% and 3,3% respectively. The
ratio of protein to fat was 0,8. The mean level of lactose and dry matter in the studied
samples was 4,8 and 13,1%.
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Table 1. Statistical characteristics of milk productivity traits
Charakterystyka statystyczna cech mlecznosci

Traits Mean

_ [0)
Cechy N Srednia SD V. %
Milk
Mieko (kg) 8895 27.82 12.37 44.48
FCM (kg) 8889 28.48 12.09 42.44
ECM (kg) 8838 28.30 11.93 42.14
Fat
Thaszcz (kg) 8889 1.157 0.507 43.80
Protein
Biatko (kg) 8877 0.915 0.390 42.66
Lactose 8838 1.345 0.615 45.705
Laktoza (kg)
Fat
Thuszcz (%) 8889 4.294 0.927 21.59
Protein
Biatko (%) 8877 3.322 0.375 11.30
SBT 8877 0.806 0.185 22.99
Lactose
Laktoza (%) 8838 4.805 0.268 5.58
Dry matter
Suchamasa 8837 13.10 1.098 8.38
(%)

SD - standard deviation CV - coefficient of variation
SD - odchylenie standardowe CV-wspétczynnik zmiennosci

The impact of the majority of the factors on the level of the studied parameters
proved remarkable, which is concurrent with the results obtained by a number of
authors [2, 10]. The greatest amount of milk and its constituents was obtained from
cows calving during spring months (Table 2). The mean milk yield, FCM and ECM of
those cows was 29,1 kg, 29,8 kg and 29,5 kg respectively. Indicative differences were
noted in relation to the samples derived from cows calving in the summer period. The
highest percentage content of fat, lactose and dry matter was characteristic of the
samples taken from cows calving in the summer period (Table 3).

The level of milk traits of the cows utilized changed depending on the season the milk
sampling was performed (Table 2). Considering the period in which test milking was
carried out, the highest amount of milk was obtained in the summer season, i.e.
approximately 29,2 kg, and the lowest — in the winter period, i.e. 27,8 kg (the
differences turned out highly significant). The efficiency of FCM and ECM remained
on a similar level across all seasons, irrespective of the period of milk sampling
(Table 2). In the research of Gorska et al. [4] it was concluded that the lowest daily
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milk yield (28,3 kg) was obtained in the spring period, and it was lower in the autumn
period. The difference between these seasons proved significant. Sawa and Bogucki
[13] indicate that there is a 11% advantage of daily cow’s milk yield in the spring
period when compared with the milk obtained in the autumn period.

At the same time, it was observed that the milk obtained in the summer period
contains the lowest amounts of fat, protein and dry matter (Table 3). The results
obtained are in accordance with the research of other scholars [4] who also
demonstrated the relationship between the milk sampling and the quantity and
chemical composition of milk. Higher fat and protein content was usually observed in
the autumn and winter months, whereas the lowest values were noted in the summer
period [6, 12]. In the research of Gdrska et al. [4], the seasonal differences in the
daily yield and content of protein and fat in milk were observed. Gérska et al. [3]
noted that in the summer period the milk obtained from cows was in excess of that
obtained in the remaining seasons, whereas the protein and fat content was lower
than in winter. Sawa et al. [12] were also the ones to find higher content of protein
and fat in the autumn-winter period, and the lowest in the summer period. The lowest
amounts of lactose were noted in the autumn milkings, whereas for the dry matter
these were the summer season months (Table 3).

When analysing changes occurring in the milk yield and composition depending on
successive lactation it was concluded that the highest amount of obtained milk,
calculated FCM and ECM, fat (kg), protein (kg) and lactose (kg) was obtained from
cows in their first lactation, whereas the lowest amounts were gathered from those in
the fourth lactation (Table 2). The differences across successive lactations turned out
to be, on the whole, remarkable. The tendency of growth in the milk yield up to the
third lactation was observed by, among others, Sawa et al. [14] and Gulinski and
Mtynek [5].

The percentage content of fat, lactose and dry matter was the highest in the first
lactation, and the lowest in the fourth lactation, the differences being significant
(Table 3). In turn, Sawa et al. [12] proved in their research that the heifer cows were
no match for older cows as regards twenty-four hour milk yield and fat and protein
content in milk. The research of Dorynek et al. [1] also revealed that the multiparous
cows, when compared with a group of heifer cows at p<0,01, were characterized with
significantly higher daily milk yield (by 4,1 kg) and milk fat content (by 0,2%). Micinski
[8] also noted that the highest fat and protein yield was observed in cows in their
fourth lactation. In turn, Litwinczuk et al. [7] pointed out that the highest yields of the
above mentioned components and dry matter was observed in the third lactation.

In the research of Litwinczuk et al. [7], the first lactation resulted in the highest
lactose content (4,89%). As the cows advanced in age, it decreased systematically,
and in the fourth lactation it was 4,70%. In own research it decreased in the
analogous period from 4,92 to 4,70% as well (Table 3).

JOURNAL

Central European Agriculture 288
ISSN 1332-9049


http://jcea.agr.hr
http://jcea.agr.hr/volumes.php?search=Article%3A913

Sitkowska and Piwczynski: Impact Of Successive Lactation, Year, Season Of Calving And Test...

In own research the ratio of protein to fat was approximately 0,80, and the sole
indicator that was significantly lower, i.e. 0,70, was observed in milk samples in the
first lactation (Table 3). Similarly, the lower ratio of protein to fat was observed in the
samples collected in winter when compared with summer samples. Gorska et al. [3]
reached similar outcomes.

CONCLUSIONS

The conducted research allow to conclude that the milk performance, its chemical
composition and quality altered considerably depending on the season of calving,
season of test milking and successive lactation. The highest percentage amount of
milk and its components was obtained from cows calving in spring months. In turn,
the highest content of fat, protein, lactose and dry matter occurred in the samples
collected from the cows calving in the summer period.

Considering the period of milk sampling, the highest amounts of milk were collected
in the summer period, and the lowest — in the winter period (these dissimilarities
proved highly significant). At the same time, the milk obtained in the summer period
was concluded to contain the lowest amounts of fat, protein and dry matter. On
analyzing the fluctuations of milk performance and content depending on successive
lactation it was concluded that the highest amount of calculated FCM and ECM, fat
(kg) and lactose was collected from cows in their first lactation, whereas the lowest
from those in their fourth lactation.
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Table 2. Impact of selected factors on milk performance and fat, protein and lactose (kg)
Wptyw wybranych czynnikow na wydajnos¢ mleka, ttuszczu, biatka i laktozy w mleku krow (kg)

ISSN 1332-9049

Measure Milk Fat Protein | Lactose
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Table 3.Impact of selected factors on fat, protein, SBT, lactose and dry matter content in milk (kg)
Wptyw wybranych czynnikow na zawartos¢ w mleku ttuszczu, biatka, SBT, laktozy i suchej masy (kg)

Factus Level TR Fat Protein Lactose | Drv matter
Cxvomik Pk " Miarv Tluszcz | Bialko SBT Laktoza | Sucha masa
: ] - {%0) (20) (20) {20)
TE _2‘ 15 IE"-ﬂE B EEH B B B
T pOZiomow
5 A e - 3 levels ik ek ® ok ik
:;-_* = &5 | poriomdw
=
Spnng LSM 4274 | 3n? 0.81 477 13.034
Wiosna
n=2133 SE 0.02 0.01 0.00 0.01 0.03
= Summer L&M 4384 | 338 0.80 470 132448
== Lato
5 é n=2334 SE 0.03 0.01 0.01 0.01 0.03
g 2 'J‘T“t'.”.‘ﬂ LSM 131 3.28 % 0.79 478 13.05%
iﬂ :_-: < E51E11
o @ n=180% SE 0.03 0.01 0.01 0.01 0.03
‘;i;’f;f ISM | 431 | 331° 0.0 476 13078
n=2600 SE 0.02 0.01 0.00 0.01 0.03
Hpang LsM | 431% | 3302 | osg0* 481 % 13.05 %
Wiosna
n=2162 SE 0.03 0.01 0.01 0.01 0.03
£ ST:;;H LSM 407% | 3 | omB | 4700 Y
85 n=2211 SE 0.03 0.01 0.01 0.01 0.03
= coutimiin LSM | 4395 | 330 | 080° | 47445 [3.26 &
Rz Tezienn
2 n=220% SE 0.02 001 0.00 0.01 0.03
‘;i::;f LSM  |4.50%3°| 3304 | o782 | 4% 13.31 %
n=2226 SE 0.03 0.01 0.01 0.01 0.03
1 LSM 458* 3332 0.70 4004 13482
z n=3130 SE 0.11 0.04 0.02 03 0.13
B2 2 LSM | 435° 333 080" | 476" 1512
o n=2323 SE 0.04 0.02 0.01 0.01 0.05
= 8 3 LSM | 419% | 334 0344 [ 4t 12.91 45
=2 n=1771 SE 0.04 0.01 0.01 0.01 0.03
= 4 LSM 415% 338° 08645 4.70 % 1 1pp e
n=1431 SE 0.05 0.02 0.01 0.01 0.06
a, b - P<0,05; A, B - P<0,01
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