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ABSTRACT

The aim of this work was to evaluate the effects of age and pregnancy type in coloured enhanced goats on productivity
and composition of milk. Research material consisted of 552 colour enhanced goats from a productive flock based
in Kujawsko-Pomorskie district in 2004-2007. Milk productivity in goats and chemical composition of milk were
evaluated on the basis of monthly morning and evening control milkings from both teats during lactation period,
according to the A, method used in the National Centre of Animal Breeding. The age of goats had a statistically
significant effect on the litter size. Goats pregnant for the first time produced a greater number of a single offspring
litters and a smaller number of twin and triple litters than older goats. The most numerous litters were produced by
the three and four-year-old goats. Goats in their second and third lactation had longer lactation time and higher milk
productivity, as well as higher fat and protein contents. Goats producing twins and triplets had longer lactation time
and greater milk productivity in comparison to goats with a single offspring litters. The differences were confirmed
statistically.
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STRESZCZENIE

Celem pracy bylo okreslenie wplywu wieku i typu ciazy koéz rasy barwnej uszlachetnionej na wydajnos¢ i sktad
mleka.. Badaniami objgto 552 kozy rasy barwnej uszlachetnionej ze stada zarodowego na terenie wojewodztwa

kujawsko-pomorskiego w latach 2004-2007. Wydajno$¢ mleczna kéz i sktad chemiczny mleka okre§lano na podstawie
comiesigcznych rannych i wieczornych udojow kontrolnych z obu strzykéw w okresie trwania laktacji, zgodnie z
metodyka A, stosowana w Krajowym Centrum Hodowli Zwierzat. Wiek koz wptynat W sposéb istotny
statystycznie na wielko$¢ miotdw. Pierwiastki dawaty wigcej miotéw pojedynczych a mniej blizniaczych i trojaczych
niz kozy starsze. Najbardziej liczne mioty stwierdzono u koéz trzy- i czteroletnich. Kozy bedace w II i III laktacji
charakteryzowaty si¢ dtuzsza laktacja i wyzsza wydajnoscia zar6wno mleka, jak i thuszczu oraz biatka. Kozy rodzace
bliznigta i trojaczki miaty dtuzsza laktacje i charakteryzowaty si¢ wyzsza wydajnoscia mleczna w stosunku do ko6z z
miotami pojedynczymi. Réznice te zostaly potwierdzone statystycznie.

SLOWA KLUCZOWE: kozy, laktacja, typ cigzy, mleko, wydajno$¢, sktad chemiczny
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STRESZCZENIE SZCZEGOLOWE

Badaniami objgto 552 kozy rasy barwnej uszlachetnione;j
ze stada zarodowego na terenie wojewodztwa kujawsko-
pomorskiego w latach 2004-2007. Wydajnos¢ mleczna

koz i sktad chemiczny mleka okreslano na podstawie
comiesigcznych rannych 1  wieczornych udojow
kontrolnych z obu strzykéw zgodnie z metodyka A,
stosowang w Krajowym Centrum Hodowli Zwierzat, w
okresie trwania laktacji. W probkach mleka oznaczano
procentowa zawarto$¢ thuszczu i biatka aparatem Milko-
Scan. Dodatkowo wyliczono dla kazdej kozy: dtugosé
trwania laktacji, wydajno$¢ dobowa mleka i za caty
okres laktacji (kg) oraz wydajnos¢ tluszczu i biatka (kg)
w mleku za cala laktacj¢. Przeprowadzono statystyczna
weryfikacje wplywu wieku 1 typu ciazy na cechy
uzytkowo$ci mlecznej koz. Istotno$¢ réznic okreslono
za pomocg analizy wariancji wykorzystujac program
Statistica V.5.5., a dla ustalenia r6znic migdzy $rednimi
postuzono sie testem rozstepu i Chi2. Wraz z wiekiem koz
wzrastala liczba urodzen blizniaczych. U kéz 3-letnich
stanowity one 73,70%, a u 4-letnich 70,30% wszystkich
urodzen. Kolejna laktacja (wiek koz) i1 typ ciazy
réznicowaly istotnie uzytkowos¢ mleczng i podstawowy
sktad chemiczny mleka. Druga (ok.271 dni) i trzecia (ok.
264 dni) laktacja koz rasy barwnej uszlachetnionej trwaty
istotnie dtuzej niz pierwsza (ok. 250 dni) i czwarta (ok. 256
dni). Oceniane kozy w II i III laktacji charakteryzowaty
sig istotnie wyzsza wydajnos$cia mleka, thuszczu i biatka
za okres catej laktacji w poréwnaniu z pierwiastkami
oraz kozami starszymi.

Liczba kozlat urodzonych w miocie wplyngta w sposdb
istotny statystycznie na dlugos¢ laktacji, wydajno$é
zardwno mleka, jak i thuszczu i biatka oraz procentowa
zawarto$¢ tych sktadnikéw. Kozy, ktore mialy mioty
pojedyncze charakteryzowaty sig istotnie krotsza laktacja
0 okoto 9-10 dni, nizsza wydajnoscia: mleka za laktacje
0 79,31-148,26 kg dobowa o 0,0,17-0,38 kg oraz nizsza
wydajnoscia thuszczu o0 2,27-3,38 kg i biatka o 1,72-3,28
kg w poréwnaniu do ko6z rodzacych bliznigta i trojaczki

INTRODUCTION

Goat milk is one of many different types of milk produced
in the world. The largest producers of goat milk [8, 13] in
the world are India (22%), and in Europe: Greece (4.2%)
than France (4.1%). Presently milk, in countries of leading
world production, is processed into cottage cheese and
other types of cheese, fermented drinks, mainly yoghurt
and other milk products. Largest goat cheese exporters
are: France, Greece, Spain, Italy, Switzerland and Cyprus
[5, 15]. Noticeable progress in the development of goat
breeding in Poland seen in recent years is mainly due to
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marketing towards the milk direction in these animals.
The length of lactation depends on several factors, such as
breed, nutrition, age and a number of goat kids in a litter.
Therefore the aim of this work was the comparison of
lactation length, productivity and chemical composition
of milk in subsequent lactations and in relation to types
of a litter in goats of coloured enhanced breed, which
together with the white breed, is dominant in Poland.

MATERIAL | METHODS

Research covered 552 coloured enhanced goats from
a reproductive herd in Kujawsko-Pomorkie district in
2004-2007. The goats were kept under a roofed shed
system and were fed in groups as per generally accepted
norms. During winter a feed portion consisted of maize
silage, meadow hay, fodder beet and breeder mash. In
summer the goats were given grass, meadow hay or straw
and breeder mash. During the entire year supplements
were given, such as mineral-vitamin mix (Polfamiks
for goats), ground chalk and salt lick. In the researched
herd there was tupping taking place, which happened in
autumn months (September, October), and kidding in
February and March.

Milk productivity in goats and the chemical composition
of milk were evaluated on the basis of monthly morning
and evening control milkings from both teats according
to the A, methodology used in the National Centre
for Animal Breeding [9], during lactation. In milk
samples the percentage contents of fat and protein were
determined with the Milko-Scan apparatus. Additionally
calculations were made for each goat: length of lactation
period, daily milk production and total milk production
during lactation (kg), fat and protein yield (kg) in milk
from the entire lactation period.

Data gathered was evaluated statistically including the
mean (x) and standard error of arithmetical mean (SEM).
Furthermore statistical verification was conducted as to
the effect of age and pregnancy type on milk production
traits in goats. Significance of differences was determined
with the analyses of variance using Statistica V.5.5.
programme, and to determine differences between the
means the Chi? test was used.

RESULTS AND DISCUSSION

Age of goats is one of many factors affecting reproduction
[1, 4, 11, 14]. In the analysed herd of coloured enhanced
goats out of 552 litters there were 288 (52.20%) twin
litters, 234 (42.30%) single births and 30 (5.40%) triple
litters (Chart 1). During the first births, in comparison to
subsequent births, there were more single litters (77.60%),
twin (21.20%) and triple (around 1%). Twin births were
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increasing with age. In the 3 year-old goats twin births
amounted to 73.70%, and in 4 year-old 70.30% of all
births. These results are consistent with work by other
authors [1, 4, 11].

Subsequent lactations (age of goats) and type of
pregnancy significantly differentiated milk productivity
and the elemental composition of milk (Table 1). The
second (around 271 days) and third (around 264 days)
lactations in coloured enhanced goats were significantly
longer than the first (around 250 days) and fourth (around
256 days). Milk productivity in subsequent lactations
was correlated with their length and a daily production of
milk (Table 1). The lowest milk productivity was found
in primipara females (492.27 kg), which had resulted
directly from low daily milk productivity in this age
group (1.99 kg/day) and a shorter time of its occurrence.
However, high milk productivity in lactation II (808.15
kg) was more the result of its length rather than a daily
production of milk. Productivity in lactation III resulted
from the highest daily milk productivity (2.43 kg) and the
length of that lactation.

The effect of subsequent lactations on milk productivity
in goats is consistent with work by other authors [2, 3,
6,7,12].

Bagnicka [2], when analysing productive traits in white
and coloured enhanced goats found that milk productivity
was increasing in subsequent lactations from 428.55 kg
inIto 584.69 kg in IV lactation. Those results are close to
our results obtained in the analysed herd. In other studies
[13] milk productivity in white enhanced goats ranged
from 376 kg in lactation I to 684 kg in III, with a greater

number of milking days than in our research (from 254 to
283 days). Also in Saanen race goats there was increasing
milk productivity observed in subsequent lactations from
507 (I) to 925 kg (IV), with the same number of days in
both lactations — 273 [13].

The evaluated goats in Il and 11 lactations had significantly
higher fat and protein yields for the period of entire
lactation in comparison to primipara females, as well
as the older goats. One year-old goats had in their milk
the highest percentage contents of fat (3.57%), while the
oldest ones had the highest levels of proteins (2.93%).
Our earlier research [3] did not show any statistically
significant differences in percentage contents of fat
and protein in milk from subsequent lactations in white
enhanced goats. However, Kmie¢ et al. [12] showed that
the contents of protein until lactation I'V, and the contents
of fat until lactation V, both were increasing together with
the age of the goats.

The analyses of a number of goat kids born in each litter
revealed that the goats giving birth to twins and triplets
had a longer lactation by about 9-10 days and had a higher
milk productivity by 79.31-148.26 kg in comparison
to goats with a single offspring (Table 1). Research by
Niznikowski [10] and Szymanowski et al. [14] confirms
the results from our studies.

Milk from goats with largest litters showed significantly
lower contents of fat (3.28%) and protein (2.66%) in
comparison to milk from goats giving birth to a single
offspring (respectively 3.56% and 2.79%) and twins
(3.51% and 2.85%). Interactions between subsequent
lactations and a pregnancy type were found for percentage
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m twin / blizniczy
O triple / trojaczy
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subsequent
lactation / kolejna laktacja

Chart 1. Types of litters for goat kids born for coloured enhanced goats depending on their subsequent lactation

Wykres 1. Typy miotdw urodzonych kozlat koz rasy barwnej uszlachetnionej w zaleznosci od kolejnej laktacji
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contents of fat only (Table 1).

CONCLUSIONS

- Goats’ age affected the size of the litters significantly.
Primipara females had a greater number of single births
and a smaller number of twin and triple births than older
goats. The most numerous litters were found in 3 and 4
year-old goats.

- Young goats (lactation II and III) that gave birth to
more than one goat kid had longer lactation, higher milk
productivity, higher fat and protein yields in comparison
to goats with a single birth.
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