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A b stract: The concentration of milk urea (MU) can be used to evaluate crude protein in ration of sheep, which is
particularly important for grazing animals whose assessment of intake is a major problem. Although the concentration of milk urea is
mainly influenced by nutrients, its level could be influenced by some non-nutritional factors such as breed, season, pregnancy and stage
of lactation, milkiness, milking time and somatic cell count. The aim of the study was to investigate the lactation stage and rainfall
effects during the studied period on the average daily milk yield and milk urea level in sheep from the Bulgarian Synthetic Milk
Population. The results from the current study show that the urea content of ewes’ milk increases at the end of lactation (P < 0.001).
During the active grass growth period there is an increase in milk urea level (P < 0.001 ). In early spring and autumn, as well as during
periods with heavy rainfalls, sheep should be fed with high-quality cereal feed and simultaneously the level of nitrogen release to the
environment should be monitored using milk urea level as indicator.lt is highly imperative to develop appropriate nutrition strategies
in order to provide the necessary nutrients for sustaining life and productivity, by using indicators of protein and energy levels, taking
into consideration the impact of farming activities on the environment.
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CTYANJA 3A BIMJAHUETO HA OAPEJEHU ®AKTOPH BP3 COJAPKUHATA HA YPEA
BO MJIEKOTO O OBIIM1 O/1 BYTAPCKATA CUHTETUYHA MJIEYHA TTONTYJAIIJA

A ctpaxT: KoHuenrpanujara Ha ypearta Bo miekoTo (MU) Moke 1a ce KOpUCTH 3a IPOIeHa Ha 3aCTalleHoCcTa
Ha CypOBHOT IIPOTEHH BO HCXpaHATa HA OBLIHTE, LITO € 0COOCHO BaKHO 3a JKMBOTHUTE KOHM T1acar, Kaj KoM Ipocena Ha
BHECYBAmhETO IPOTEHHM IPETCTaByBa rojeM npodiem. Mako KoHIEHTpanujata Ha ypea BO MJIEKOTO € IJIaBHO IO
BJIMjaHUE Ha XPAHINBU MaTePHH, HEj3MHOTO HUBO MOXe Jja OuJie TI0J1 BIMjaHUe M Ha HEKOM HEXPAaHJIMBH (paKkTOpH Kako
LITO ce pacaTa, Ce30HaTa, OpeMeHocTa 1 (a3ara Ha JaKTalHja, MICYHOCTA, BpEMETO Ha MOJI3eHe ¥ OpP0jOT Ha COMATCKU
kietku. Llenta Ha oBa MCTpaxKyBame Oellle Jia ce MCIMTa BIHMjaHHETO Ha (ha3aTa Ha JIaKTalWja M BIIMjaHHETO Ha
MEPUOOT Ha BPHEXHUTE BP3 MPOCEYHHOT JHEBEH IPUHOC Ha MJIEKO M BP3 HHUBOTO HA ypea BO MJEKOTO O] OBLH OJf
Oyrapckara CHHTETHYHa MJICYHa MoMyJanuja. Pesynrature o/ oBaa cTy/ija NOKaXyBaaT AeKa COAPKUHATA Ha ypea BO
MJIEKOTO ce 3TroJieMIIa Ha KpajoT Ha nakranujara (P < 0,001). 3a Bpeme Ha epruoJOT HAa aKTUBHO pacTemhe Ha TpeBaTa
ce 3a0esexyBa 3rojieMyBame Ha HUBOTO Ha ypearta Bo miiekoto (P < 0,001). Bo panara mposieT u HaeceH, Kako H 3a
BpeMe Ha MEePHOJIUTE CO TOJIEMH BPHEXH, OBIUTE Tpeba 1a ce XpaHaT CO BUCOKOKBAJINTETHA KPMHA CMECKa OJ] JKUTHH
KyJITypH U HCTOBPEMEHO Tpeba J1a ce CIIeM HUBOTO Ha 0CJI000/1yBambeTo Ha a30T BO KHUBOTHATA CPEIHA KOPUCTE]KH
ro HHUBOTO Ha ypeara BO MJIEKOTO Kako MHIWKaTop. MHOry e 3HayajHO Ja ce pa3BUjaT COOJBETHHM CTPATeruH 3a
HCXpaHaTa, co Lel a ce 00e30e1aT MoTpeOHUTE XPAHIMBH MaTEPUH U IIPOLYKTHBHOCTA, CO KOPUCTEHE Ha HHMKATOPU
3a HUBOTO Ha MPOTEHHH U CHEPrHja, 3eMajKu To MPeIBUJI BIMjaHHETO Ha 3eMjOJICIICKUTEe aKTUBHOCTH BP3 JKMBOTHATA
cpeauHa.

Knyuynu 360poBu: ypea Bo MiIeKo, OBIH, (a3a Ha JIAKTalHja, Tacemke

INTRODUCTION influenced by nutrients, its level could be influenced
by some non-nutritional factors such as breed, sea-
son, pregnancy and stage of lactation, milkiness,

The reason for the rather low mi!k urea contgnt milking time and somatic cell count (Trevaskis and
may be due to the lack of crude protein in the ration Fulkerson , 1999: Hojman et al., 2004; Jilek et al
(Ghavi Hossein-Zadeh and Ardalan, 2011). Altho- 2006 Kuchtik et’ al., 2008: Ber;delja ’et al., 2009;’

ugh the concentration of milk urea is mainly Ghavi Hossein-Zadeh and Ardalan, 2011).
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Adequate balance between requirements and
nutrient supplements is still a problem in feeding
pasture ruminants. In Mediterranean pastures, pro-
tein excess is common in dairy sheep grazing in the
vegetation phase. Under these conditions, grass gra-
zing is rich in NPN and soluble proteins, while it is
often relatively poor in carbohydrates without struc-
tural fibers (Molle et al., 2007). Excess protein and
uneven degradability of proteins and carbohydrates
in the rumen result in increased ammonia absorbtion
from its wall. This in turn leads to an additional con-
sumption of energy for detoxification of ammonia
in the liver, an increase in urea in the blood and
milk, and consequently greater losses of N, especi-
ally through urine. Sustainable pasture systems
often cover the usage of forage legumes to reduce
the import of fertilizers. The involvement of legu-
mes with a high proportion in the diet of sheep can
increase the imbalance between energy and protein
and thus increase N release into the environment
(Molle et al., 2009).

The aim of the study was to investigate the
lactation stage and rainfall effects during the studied
period on the average daily milk yield and milk urea
level in sheep from the Bulgarian Synthetic Milk
Population..

MATERIALS AND METHODS

The study included sheep-mothers of the Bul-
garian Synthetic Milk Population from the herd of
the Agricultural Institute — Stara Zagora. Monthly
controls for the months of April, May and June in

three consecutive years — 2015, 2016 and 2017 —
were tracked.

In April 2015 the sheep received a ration con-
sisting of 0.65 kg of concentrate with 14% CP, 0.1
kg of wheat grain, 2 kg of barley haylage and pas-
ture. In May, sheep received 0.75 kg of concentrate
in addition to pasture and in June 0.44 kg of concen-
trate, 0.5 kg of beer mash and pasture. The concen-
trate mix consists of corn, well-shelled sunflower
meal, mineral and vitamin premix, limestone and
cooking salt. The 1 kg dry substance of the mixture
contains 1.22 FUM, 138 g CP, 98 g PDI, 4.5 g PBR,
10 g Caand 6.6 g P. The composition of the concen-
trate mixture is the same for the three years of the
study (Table 1). In 2016 and 2017, the rations of the
sheep were identical, with maize silage in milky-
waxy maturity stage being provided instead of bar-
ley. The protein and energy values of the concen-
trate mixture were calculated by Todorov (2007).

Milk productivity was monitored monthly at
30 days intervals during the morning milking. Milk
samples were taken individually for each animal
and analyzed for urea content according to the me-
thodology described by Angelov, Ibrishimov and
Milashki (1999).

For a more detailed study on the rainfall effect
on pasture, fallen precipitation monitoring was di-
vided into ten-day periods, the data from which
were used for the months of April, May and June for
2015, 2016 and 2017.

Statistical processing of the results was per-
formed with the SYSTAT for Windows software.

Table 1
Protein and energy value of concentrate mixture — per 1 kg

Quantity ~ Dry matter  Feed units for milk  Crude protein Protein digestible Protein balance in

Ingredients (FUM) in the intestine (PDI), the rumen (PBR),
kg kg g g g

Corn 0.765 0.66 1.033 68.1 71.9 -27.5
Well-shelled 0.2 0.174 0.186 70.0 26.0 32.0
sunflower meal
Kpena limestone 0.025 0.023
Salt 0.005 0.005
Premix 0.005 0.005
Total 1.000 0.867 1.219 138.1 97.9 45
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RESULTS AND DISCUSSION

The results from the conducted study are
presented in Table 2. A decrease in average daily
milk production was estimated in May, compared to
the control in April in the three years, and in June,
compared to the level in May. The average daily
milk yield had the following values: 0.77 kg, 0.73

kg and 0.7 kg, respectively, for the three months of
2015. In 2016, an average milk production of the
ewes sheep group of 0.82 kg, 0.77 kg and 0.74 kg,
respectively, was reported for the months of April,
May and June. For 2017, relatively constant values
are observed. A similar decrease in lactation in
sheep with advancing lactation was found by other
authors (Pavi¢, 2002; J. Kuchtik et al., 2008).

Table 2
Average daily milk yield (kg) and milk urea, mg/d|
April May June
Average daily Milk urea Average daily Milk urea Average daily Milk urea
Year milk yield milk yield milk yield
kg mg/d| kg mg/d| kg mg/d|
n X+ SE CV xzSE CVi.n X+ SE CV xxSE CV . n x = SE cv X+ SE cv

2015:27 0.77+425 0.3 14.0+0.7* 0.3 28 0.73+489 0.4 1861054 0.1 19 0.70+93.3 0.6 19.5+0.9*B 0.2
2016 22 0.82+46.3 0.3 14.3+0.3* 0.3 25 0.77¢52.0 0.3 21.8¢05% 0.1 17 0.74+100 0.6 21.3%0.9*® 0.7
201722 0.74+334 0.2 142+0.7* 0.2 22 0.78#56.0 0.3 19.8+0.5A 0.1 16 0.74+107 0.6 19.3+1.0*B 0.2

* The differences are significant at P < 0.0001. A, B — The differences are significant at P < 0.001

In the earlier stages of lactation, the urea con-
tent of sheep's milk is lower than at the end of lac-
tation. During the control in April 2015 the value
measured was 14.0 mg/dl. In the next two measure-
ments — May-June, levels were increased to 18.6
and 19.5 mg/dl. The differences were significant at
P < 0.0001 between the April-May values and at P
< 0.001 between the April-June values. Similar lev-
els of urea were also measured in 2016 — in April,
the urea content was 14.3 mg/dl, in May it was 21.8
mg/dl and in June it was 21.3 mg/dI. The differences
between the April-May and May-June values at P <
0.001 were established.

The amount of milk urea increased from April
to June and in 2017. Values of 14.2 mg/dl, 19.8
mg/dl and 19.3 mg/dl were measured for the respec-
tive controls in April, May and June. The differen-
ces were the same as in the previous year. Along
with the lactation stage progress, a similar trend was
established by other authors (Velazquez, 2000; Ma-
tutinovic¢ et al., 2014).

Considering the data from the fallen precipita-
tion (mm) in Stara Zagora district for the relevant
study periods, we could draw a conclusion about
their impact on the quantity and quality of pasture
consumed from animals, which is less on the total
milk quantity and more tangible on the level of urea
in milk.
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The data on precipitation are given in Table 3.
The level of fallen precipitation and the stock of soil
with moisture from previous periods affect the gro-
wth rate and the amount of pasture grass. In this
sense, the relationship between precipitation and
urea levels in milk can be considered after about 10
— 14 days. In general, higher values of urea in milk
were observed in 2016, when precipitation was
more abundant during the period of our observation.

Fresh grass, grown after heavy rainfall, conta-
ins a greater amount of nitrogenous substances,
which under equal other conditions (the presence of
energy in the ration) are released through body flu-
ids and milk in the form of urea. In this case, how-
ever, this release is within normal values and could
not have a negative impact on health and productiv-
ity of the animals.

Since it is difficult to control the amount of
grass consumed from sheep, milk urea level could
serve as a guiding tool for farmers to estimate
whether there is sufficient energy in the ration to
convert nitrogen from green grass into microbial
protein. An appropriate amount of energy supple-
ment (in most cases a grain component) should be
selected in order to utilize easily digestible and in-
expensive protein sources according to the daily
milkiness level and the lactation stage. Insufficient
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attention is paid to the botanical composition of
pastures in terms of diet optimization to ensure
optimal protein and energy amounts and their
proper ratio. Studies by some authors have resulted
in recommendations regarding the usage of more
legumes in pasture grass composition to provide
essential nutrients and protect the environment by
reducing nitrogen excretion with the urine (Molle et
al., 2009).

The semi-extensive farming systems are
strongly affected by climate and environmental con-
ditions, especially precipitation which is directly

related to the quantity and quality of pasture. Accor-
ding to that, a significant effect of year and seasonal
variation on nitrogen components of sheep milk in
sub-Mediterranean area was detected. The mention-
ned farming conditions determine the variation in
digestibility of protein and carbohydrates from pas-
ture forage. According to milk composition and nit-
rogen components, a requirement to add feed sup-
plements into the animal diet should be taken into
consideration. Also an appropriate management
practices and control of diet to reduce the effects of
year and seasonal variations should be implemented
(Matutinovi¢ et al., 2014).

Table 3
Fallen precipitation by ten days for the period 2015 — 2017 (mm)

Year 2015
Months March April May
Ten days period | 1l Il | | 11 | | Il
Fallen precipitation, mm 8.8 20.2 35.8 20.6 - 4.6 175 8.8 34.8
Year 2016 .
Months March April May
Ten days period | 1l Il | I 11 | I Il
Fallen precipitation, mm 16 33 39 18,5 24,4 61 10 82
Year 2017 .
Months March April May
Ten days period | 1l Il | | 11 | 1 Il
Fallen precipitation, mm - 42 29 11 31.6 - 30.5 10 40

CONCLUSIONS

The results from the current study show that
the urea content of ewes’ milk increases at the end
of lactation (P < 0.001). During the active grass
growth period there is an increase in milk urea level
(P <0.001).

In early spring and autumn, as well as during
periods with heavy rainfalls, sheep should be fed
with high-quality cereal feed and simultaneously the
level of nitrogen release to the environment should
be monitored using milk urea level as indicator.

It is highly imperative to develop appropriate
nutrition strategies in order to provide the necessary
nutrients for sustaining life and productivity, by

using indicators of protein and energy levels, taking
into consideration the impact of farming activities
on the environment.
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