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In the investigation utilized 800 head of Pirot improved sheep during two lactation numbers (I and II) and two
lactation seasons: I — winter, and Il — summer. Investigated the influence of some factors on milk yield, fat content,
protein content, pH value, SCC (somatic cell count) and CFU (total number of microorganismis). Control of milk
yield was carried out by the AC method (ICAR, 2005). It was ascertained a significant impact (P < 0.05 and (P <
0.01) of lactation number on traits of milk, except for content of fat, somatic cell counts and total bacterial count. The
amount of milk in the second year was higher by 5.25 kg compared to the milk yield of sheep in the first year. Milk
yield was higher in the second season for 6.75 kg, which was statistically significant (P < 0.05). The fat content was
higher in the first season for 0.29%, which was also statistically significant (P < 0.05). Milk protein content was
higher in first lactation for 0.30%, and difference was statistically significant (P < 0.01); pH value in milk was
significantly higher in the second lactation (P < 0.01). The number of lactation had no significant effect on somatic
cells count in milk (P > 0.05). Total number of microorganisms (CFU) also did not depend on the number of lactation
(P > 0.05). Sheep in the second season had a higher milk yield for 6.75 kg (P < 0.05) and higher total number of
microorganisms (P < 0.01). Somatic cells in milk was also higher during the season II (P <0.01).
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BJIMJAHUE HA BPOJOT HA JIAKTAIIUMJATA U HA CE3OHATA BP3 KOJIMYNHATA
N XEMUCKHUOT U MUKPOBUOJIOIIKHNOT CTATYC HA OBUOTO MJIEKO

Bo ucnuryBame ce kopucrenu BkynHo 800 rpiia oa nmupoTckarta yHarpeueHa oBIia, BO TEKOT Ha JIBE JIAKTAllMU
(npBa u Bropa) u aBe nakTanucku ce3onu (I — 3umcka u Il — nerna). VMcruryBaHo e BinjaHHeTo Ha HEKOH (akTopu
BP3 NMPOM3BOJICTBOTO HA MJIEKO, COAPKUHATA HA MJIEYHA MACT, COAP KUHATA Ha npoTeuHu, pH-BpeaHocTa, 6pojoT Ha
comarcku kietku (SCC) u Bkynuuot 6poj Ha mukpoopranusmu (CFU). Konrponara Ha IpOH3BOACTBOTO HAa MIIEKO €
m3BpieHa co nomomr Ha AC-meronot (ICAR, 2005). YtBpreno e 3nauajHo Biamjanue (P < 0,05) u (P < 0,01) Ha
OpojoT Ha JaKTalMjaTa Bp3 CBOjCTBaTa Ha MIJIEKOTO, CO MCKIYYOK Ha COAp)KMHATAa Ha MIEYHa MacT, OpojoT Ha
COMATCKHTE KIETKH M BKYITHHOT Opoj Ha MuKpoopranm3mu. KommumHarta Ha MIJICKO BO BTOpaTa ToJuHa Oere
moroseMa 3a 5,25 kg Bo cmopenba co KONMYMHATA HAa IPOM3BEICHO MIIEKO IO OBIA@ BO IIpBaTa TOAWHA.
TIpou3BoaCcTBOTO Ha MJICKO Oellie MOBHCOKO BO BTOpaTa ce30oHa 3a 6,75 kg, mro e cratuctruko 3Ha4yajuo (P < 0,05).
Conp)xuHaTa Ha MJIEYHA MacT Oellie TIOBHCOKa BO IpBaTa ce3oHa 3a 0,29%, MmTo € UCTO Taka CTAaTUCTHUYKH 3HA4ajHO
(P < 0,05). CompxuHaTa Ha npoTeMHHM Oelie MOBHCOKa BO mpBara Jjakraiuja 3a 0,30% u pasnukara Oere
cratucTruky 3Ha4yajHa (P < 0,01). Bpeanocra Ha pH Ha MiiekoTo Oeiiie 3Ha4ajHO MOBHCOKA BO Bropara jaktauuja (P
< 0,01). bpojoT Ha nakTanujaTa HeMalle 3Ha4ajHO BIMjaHHUE BP3 COAPKUHATA HA COMATCKUTE KIETKH BO MiekoTo (P
> 0,05). Bxkymanot 6poj Ha mukpoopraausmu (CFU) ucro Taka He 3aBuceme ox Opojot Ha jakrammjata (P > 0,05).
OBumTe BO BTOpaTa JIaKTaldja MMaa IOrojeMo MPOU3BOACTBO Ha Mileko 3a 6,75 kg (P < 0,05) u moronem BKymeH
0poj Ha mukpoopranusmu (P < 0,01). Bpojor Ha coMaTcKuTe KIETKH BO MIICKOTO OEIlle MCTO TakKa IIOT0JIeM 32 BpeMe
Ha BropaTa (JerHa) ce3ona (P <0,01).

Kﬂy‘ll—[ﬂ 360p0BI/I: OBIH; IIPOU3BOJICTBO HA MJICKO, 6pQ] Ha naKTaqua; CC30HA; XCMHUCKHU U MI/IKp06I/IOJ'IOI.HKI/I cTraryc
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INTRODUCTION

The quantity and quality of sheep milk are the
backbone of all research and development projects
aimed at creating preconditions for the production
of highly respected cheeses (Gasser, 2000; Ben-
dall, 2001; Kukovics and Javor, 2001; Di Cagno et
al.,, 2003; Gabina, 2006; Petrovi¢ et al., 2006;
D'Amico and Donnelly, 2010).

Estimates of the amount of milk produced by
lactating ewes provide information for the imple-
mentation of optimum management and feeding
strategies for ewes and their lambs (Cardellino and
Benson, 2002). Milk yield and quality of sheep
varies depending on genetic as well as the impact
of numerous environmental factors (Petrovi¢ et al.,
2000). Herd, year, season significantly affected all
milk traits as basically reported in all studies deal-
ing with environmental effects in milk producing
livestock (Fuerst-Waltl et al., 2005; Ortiz et al.,
2012).

Yield and quality of sheep milk is different
depending on growing conditions (Barillet et al.,
2001; Astruc et al.,, 2002; Jurado et al., 20006).
Microbiological quality of raw milk is assessed in
large extend by total bacteria count and somatic
cell count, and these parameters are routinely
measured and compared. Microbial analysis and
somatic cell count have been used to diagnose
mastitis in ewes (Oravcova et al., 2005). Pinelli et
al. (2001), suggest that for milk yield of sheep is
important design and implementation of genetic
improvement program. The maximum milk yield
of sheep can be achieved on the third lactation and
is held up to six years of age. The highest daily
milk yield of sheep is carried out on 20 to 30 days
of lactation. The number of offspring per sheep
affects milk yield. Influence of environmental fac-
tors on milk yield at quality was the subject for
research of other authors (Barillet et al., 2001;
Thomas et al., 2001; Reiad et al., 2010). Objective
of this paper was to investigate the impact of
lactation number and season on the yield and milk
quality.

MATERIAL AND METHODS

As an integral part of the project, the research
was conducted in the Stara Planina mountain. The
study included 800 head of Pirot improved sheep
in the first (I) and second (II) lactation (400 sheep
per lactation). Depending on the lactation season,
the ewes were divided into two groups (200 +
200). Season I (winter) and season II (summer).

Due to changes of the seasons, the diet of sheep
varied in lactation. During the first (I) season,
sheep were kept in the farm building and fed hay
plus concentrate. During the second (II) season,
dairy sheep stayed on natural pastures, where they
grazed mountain grass, without any additives. Con-
trol of milk yield was carried out by the AC
method (ICAR, 2005). For the analysis of milk,
200 samples were taken for each trait. Daily
quantity of milk produced was determined by
measuring the bulk volume (ml).

Milk fat content and protein was determined
by infrared spectrometry, pH values of milk at
Hanna Instruments pH meter 301, somatic cells
(SCC) of an electronic Coulter counter — Couter D,
a total number of microorganisms (CFU) by flow
cytometry. To obtain a normal distribution, the
number of somatic cells and the number of
microorganisms are in logarithms (log;o). All milk
analyzes were carried out according to the Ordi-
nance on the quality of raw milk ("Off. Gazette
RS", no. 21/2009).

Statistical analysis was performed through the
linear procedure using statistical software package
SPSS 20.0 (2012). using the next model:

Yip=u+ G +S;+ by (x—x1) +ej,

where,

Y% — value of traits on the k-th animal in the
Jj-th season and i-th lactation number,

4 — overall population mean,

G; — effect of i-th lactation number,

S; — effect of j-th season,

b; — linear regression coefficient of age of
dams at first insemination,

e;x — random error.

RESULTS AND DISCUSSION

On the Table 1 can be seen that milk yield of
examined sheep varied, depending on the number
of lactation. Namely, the amount of milk of sheep
in the second lactation was higher by 5.25 kg com-
pared to the milk yield of sheep in the first
lactation. This difference was statistically signifi-
cant (P < 0.05). It is interesting that the fat content
in milk was higher for 0.09% in the second
lactation, however difference was not statistically
significant (P > 0.05). Similar results of milk yield
in Pirot sheep cited in their research Petrovi¢ and
Caro Petrovi¢ (2005). According to Meki¢ et al.
(2005) milk yield of Svrlig breed of sheep was
74.1 kg, content of fat 6.54%. Moioli and Pilla
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(1994) stated about the effect of environment on
milk yield. Barillet et al. (2001) reported about
flock-year effect of milk production in Lacaune
breed. Fuerst-Waltl et al. (2005) stated that lacta-
tion number had a significant effect on all traits
except fat percentage. By Cardellino and Benson
(2002) effects, age affected milk production in
sheep. Eftimova et al. (2009) stated that the aver-
age milking capacity in the Ovcepole Pramenka,
during lactation was 76 kg, average milk fat 7.92
%. Pacinovski et al. (2007), in their research in
East Friesian sheep came to the conclusion that
content of milk fat in the milk was in average
5.64%. The mentioned authors further add that al-
most all the examined factors (year, lactation,
number of milk control) highly influenced (P <
0.001) the daily milk production and fat content.
Table 1 shows that milk protein content was higher
in the first lactation for 0.30%, and difference was
statistically significant (P < 0.01). pH value in milk
was significantly higher in the second lactation (P
< 0.01). Sevi et al. (2004) found a significant effect
of lactation on all milk components under their
study; also Konec¢na et al. (2011) reported a sig-
nificant effect of the lactation parity on contents of
total solids, fat and total protein.

Table 1

Effect of lactation number on yield, chemical and
microbiological status of milk

significant effect of order, or stage of lactation on
somatic cells in milk. Rupp et al. (2003) did not
find differences in the number of somatic cells
between the first and the second lactation, which
was also found in this study. Total number of
microorganisms (CFU), as shown in Table 1, also
did not depend on the number of lactation. The
current difference was not statistically significant
(P >0.05).

Influence of lactation season on milk traits
can be seen in Table 2.

On Table 2 showed that the sheep in the sec-
ond season had a higher milk yield for 6.75 kg
which was statistically significant (P < 0.05). The
difference in milk production between the studied
season can be interpreted as a factor of feeding.

Table 2

Effect of season on milk yield, chemical and
microbiological status of milk

Mean + S.E.
Season [ Season 11

Traits n P-value

Milk yield, kg 63.92 60.54+1.96 67.29 +1.79 <0.05
Content of fat, % 6.44 6.59+0.10 6.30+0.09 <0.05

Protein, % 548 531+022 5.63+031 <0,01
pH value 6.65 6,62+0,11 6,68+0,13 <0,01
log;SCC 546 539+0,03 569+006 <0,01
log (CFU 489 484+0,11 5.08+0,14 <0,01

Mean + S.E P value
Lactation I Lactation II

Milk yield, kg 63.92 61.29+1.95 66.54+1.79 <0.05
Content of fat, % 6.44 6.40+0.10 6.49+0.09 >0.05
545 5.60+£0.29 530+0.23 <0,01

Traits u

Protein, %

pH value 6.63 6,60+0,10 6,66=0,12 <0,01
log;oSCC 548 546+ 0,05 5,50+0,06 >0.05
log;oCFU 491 490+ 0,11 493+0,14 >0.05

Number of somatic cells in sheep milk is
highly variable and influenced by many factors.
Breed, stage and lactation, estrus, litter size, and
daily, monthly and seasonal variations contribute
to significant changes in somatic cells (Pesi¢
Mikulec et al., 2005; Paape et al., 2007). Our
results showed that the number of lactation had no
significant effect on somatic cells in milk (P >
0.05). Results of this research are consistent with
Othmane et al, (2002), who have not found a
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Lactation of sheep in the second season was
during the summer months, when the pasture has a
lot of young, juicy grass, as opposed to the winter
season when the sheep were feeding hay. Season
shows effect on protein content, which was higher
in second season and difference was statistically
significant (P < 0.01). The pH value in milk was
also significantly higher in the second season (P <
0.01). Season of lactation had a significant effect
(P < 0.01) on total number of microorganisms
(CFU) which is consistent with results published
by Micari et al. (2002), Talevski et al. (2009). A
similar trend in ours was reported by Sevi et al.
(2004) and Mala et al. (2010). Higher value of this
parameter in the second season was expected,
because the more air temperature during summer
creates better conditions for the development of
microflora. Similarly microorganisms, somatic
cells in milk was also higher during the season II
(P <0.01). Milk composition and factors affecting
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their variation throughout the lactation and rela-
tionships between milk yield and milk composition
were studied by other authors. A positive influence
of season during spring months with rich pastures
and a negative influence of summer months with
poor and scarce pastures on Valle del Belice dairy
ewes, was reported by Cappio-Borlino et al.
(1997). Oravcova et al. (2007) stated that fat con-
tent, analyses showed a highly significant (P <
0.01) effect of flock-test day and a highly signifi-
cant (P < 0.01) or significant (P < 0.05) effect of
the month of lambing in Tsigai and Improved
Valachianwith sheep. The effect of the seasonality
of Lacha sheep's milk production on the milk-fat
composition was studied by Perea et al. (2000).
The results showed that the characteristics of the
milk-fat components, changed with the time of the
year. The June milk had a higher content of unsatu-
rated and long-chain fatty acids and triglycerides.
The April and February milks were very similar,
with a higher content of saturated and short-chain
fatty acids and triglycerides. The differences in
animal feeding during different seasons were im-
portant factor affecting milk composition.

CONCLUSIONS

On the basis of processed research and results
presented, we can draw the following conclusions:

Number of lactation has an effect on more
traits of milk, except for content of fat, somatic cell
counts and total microorganisms count. However,
our research shows that the season has an effect on
all traits of milk. In the literature we have cited,
there are similarities and differences with our
results. It is therefore necessary to make constant
examinations in different breeds and farm conditi-
ons, to obtain high-quality milk as a raw material
for processing a quality cheeses.
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