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Bb3MOXHOCTU 3a NpeooisiBaHe Ha HenpusiTHaTa
MUPU3Ma B CBUHCKOTO MECO OT HEKACTPUPaHU MBXKM
npaceTa upe3 MeToanTe Ha XPaHeHeTo
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PE3IOME

XvpypruyHata kactpauus ce npvema
3a HexesjlaHa nopagy CO6/bCbK C NPUH-
UUNMTE Ha XYMaHHO OTHOLWIEHWE KbM
XMBOTHUTE U NPUYMHABaHE Ha 60Mka K
cTpagaHve Ha Maskute npaceHua. Antep-
HaTMBHWUTE CUCTEMM Ha OTIIeXAaHe
JaBaT Bb3MOXHOCTM 3a MPUIOXKEHNE Ha
CUCTEMUN C HEKACTpUpaHu MBXKWU, C UMY-
HOKacTpVpaHu npaceTta Wau Bb3AeicTBue
ype3 NPOMEHM B CbCTaBa Ha uypaxnTe u
XpaHeHeTo. KayecTBOTO Ha MecoTo e
KOHKPETHO 3aBUCUMO OT a/ITePHATUBHUTE
CUCTEMM M Hai-HeXenaH eqekT ce oTuu-
Ta npv nosiea Ha MUpM3mMa Ha Hepes CbC
ctoliHoctn 1.0 ug/g 3a aHApPOCTEHOH W
0.250 pg/g 3a ckaton. KoHcymaTopute ce
oTApbNBaT OT MECOTO OT UMYHOKacTpaTtu-
Te nopaau CbMHEHMe 3a YMULLIEHO Tpe-
TMpaHe C XOPMOHa/IHU npenapaTu, a npu
MECOTO Ha HeKkacTpupaHuTe nopaan ToBa,
ye e Mo-Cyx0 M C MO-BUCOK MPOLEHT Ha
MupM3Ma Ha Hepes. [obaBkuTe Ha

SUMMARY

Surgical castration is considered
undesirable due to the procedure is with
pain and suffering of the 4-5 days old
piglets and condemnation the principles of

animal welfare. Alternative systems
provide opportunities for the use of
production from non-castrated male,

immuno-castrated or protective bar taint
effects through additives and changes in
feed composition. The quality of the meat
is particularly dependent on alternative
systems and the most undesirable effect
is reported by the consumers as
appearance of a unpleasant boar taint at
the concentration of 1.0 pg/g for
androstenone and 0.250 pg/g for skatole.
Consumers withdraw from meat from
immunocastrates is due to suspected
additional animal injection with non
natural drugs, and from non-castrated
male meat due to the fact that it is more
lean, firm and with a higher percent of



BelecTBa, nogobpsBalmn PyHKUUSATa Ha
yepHus gpob WM Ha MUKPOOPraHusMuTe
B AebennTe 4epBa, Mmar MOSIOXUTENEH
ehbekT 1 pegyumpart MvpusMaTta Ha Hepes
B MEcOTO W MacTHaTa TbkaH. [pucbc-
TBMETO Ha €CTEeCTBEHM KOMMOHEHTW BbB
hypaxuTe ce olLeHsiBa fobpe oT noTpe-
o6uTeNNTE, KaTo noTeHuuaneH edekT
nputexaeaTt MHY/MHA, LBeknoBaTa nynna
N W3CYLLIEHMAT OCTaTbK OT AecTunupaH
po3oB LBAT (Rosa Damascena).

KnouoBn gymn:  HekacTpupaHu
MDBXKA NpaceTa, MupusMa Ha Hepes,
XpaHeHe, po3a gamMacueHa

YBO/[,

Mupusmata Ha Hepe3 U HeWHOTO
e/IMMUH/paHe e efuH OT aKTyasiHuTe
npo6sieMun Npu yroasBaHe Ha HekacTpupa-
HA MBXKM npaceta. oBuaBaHETO Ha
ny6/IMYHOCTTa NO OTHOLUEHME Ha Kadec-
TBOTO M 6e30MnacHOCTTa Ha XpaHute u
61aroCbCTOSAHNETO Ha XMBOTHUTE A0Beje
[0 PyHAAMEHTA/THU MPOMEHN, CBbP3aHu
C NPOrpecvBHN orpaHNYeHns Ha 3abpaHa-
Ta 3a XMpypruyecka Kacrtpauus Ha npace-
Tata 6e3 aHecTe3us. EBponeickuaT nap-
nameHT B3e pewueHue cnep 2018 r. tasu
npakTvka ga 6vae npekpareHa n ga 6bae
3aMeHeHa C MOo-XymMaHHU MeToaMm, Kato
oTriexjaHe Ha MbXkuTe npaceta 6e3
KacTpauus wunm umyHokactpupaHe. bbn-
rapus, Kakto 1 BCUYKM gbpxasu ot EC, ca
n3npaBeHn npeg rnobasHoTo npeavssu-
KaTenCTBO 3a OTKpMBaHe U BbBEXfaHe B
npakTvkara Ha aJTepHatMBa Ha Xupyp-
rMyHarta kactpauus rnpu MbXKATe npace-
Ta. OCHOBHUTE NpPOYy4YBaHUA, NHULUNPAHU
oT EC, ca 3a oTrnexgaHe Ha HekacTpupa-
HW npaceTa (entire males) n 3a umyHokac-
TpupaHu npaceta (immunocastrated males)
C NMueH3upaH npoaykt Improvac®. 3a
MOMeHTa B Bbnraps HaAma vHgopmaums
3a a/iTepHaTMBEH MeTO[, KOWTO fga 3a-
MEeCTWN KacTpauusTa, Jincear nposefeHu
Hay4yHW u3cnefBaHusa, AWnNcea MogepHa
TexHoMorMa 3a otrnexgaHe 6e3 kacrtpa-
LUUS U CBbP3aHUTE NKOHOMWYECKM MOKasa-
Tenun oT no-6aBHOTO YrosiBaHe Ha XWBOT-
HuTe o 100-110 kg. OuakBa ce nuncata

boar taint. Feed supplementation with
substances that improve liver function or
hind gut microorganisms in the large
intestine, have a positive effect and
reduce the odor of boar in meat and fat.
Feed supplementation with natural
components is well appreciated by the
consumers and presence of inulin, beet
pulp and dried distilled rose (Rosa
Damascena) petals have the potential
effect as boar taint restriction additives.

Key words: entire male pigs, boar
taint, nutrition, rosa damascene

INTRODUCTION

The smell of boar and its
elimination is one of the current problems
in fattening entire male pigs. Raising
publicity regarding the quality and safety
of food and animal welfare has led to
fundamental changes related to the
progressive application on the ban on
surgical castration of piglets without
anesthesia.

The European Parliament has decided
after 2018 that this practice should be
stopped and replaced by more humane
methods, such as productive systems with
non- castrated male pigs (entire male) or
immuno-castrated. Bulgaria, as well as all
EU countries, face the global challenge of
finding and putting into practice an
alternative to surgical castration in primary
pork production.

The main research and innovation in the
EU are for the systems with entire males
and immunocastrated with an Improvac®
licensed product. At the moment, in
Bulgaria there is no information on an
alternative method to replace castration,
there is no research done, there is a deep
gap of information regarding the modern
technology for  production  without
castration and related economic indicators
from pig fattening up to 100-110 kg life
body weight. The ban of castration is
expected to increase the cost of final meat



Ha KacTpaumsi Aa NoBULLIM CEB6ECTONHOCT-
Ta Ha KpaWHaTa npogykuus, BbMNpeKkn ye
[0 MOMEHTA HsIMa HanpaBeHU nU3cneaBaHus
N MIKOHOMMWYECKW aHasIM3mn no npobnema.
ChblUeCcTBEH HefoCcTaTbK Ha Hekac-
TpupaHuTe npaceta € MupmsmaTta Ha me-
COTO OT HaATpynaHu B HEro MHAO0N, CKaTon
N aHAPOCTEHOH MPU MBXKUTE XMBOTHW.
Bbnrapckute HauuoHasHUTE CTaHgapTy
(BAC) 3a npepaboTka Ha CBWHCKO MecO
M3MCKBAT MECOTO fa € OT KacTpupaHu
MBXKN XXUBOTHU, YrosiBaHW A0 KaHW4Ha
Bb3pacT Npu AOCTUraHe Ha XMBO Tersao
90-110 kg. Mpy nonoBo cb3psiBaHe U Npu
oTrnexgaHe B cmeceHn 6okcoBe (6e3
pasfenisiHe Ha CBUHETE MO MoJ), Hekac-
TpUpaHUTE MBXKU >KUBOTHW HaTpynsaT
cromeHaTuTe BellecTBa aHAPOCTEHOH U
cKkato/nl B MasHMHUTE U MyckynartypaTta,
Mpu KOETO KMaHMYHWUAT Tpyn fAobusa
HenpuaTHa Mupusma Ha Hepes (Candek-
Potokar et al., 2017), kosTo npemMmnHaBa B
MECOTO M CU/IHO B/fiOLIaBa Ka4yecTBOTO Ha
HawnTe TPagMUUOHHN MECHU MpPOAYKTU
(nykaHkn, cymkyuu, nactbpmu). Tasmu
MUpM3Ma Ce MposiBsSiBa B pas/IMyeH npo-
LEHT OT MBXKWATE XUBOTHW W 3aBUCKU OT
pasniMyHuM hakTopu, HO OCHOBHO OT Kfa-
HMYHaTa Bb3PacT B OHW U AOCTUTHATOTO
KnaHnyHo  Terno  (Bonneau, 1998;
Zamaratskaia and Squires, 2009). BbB
BCUYKM C/lydan MeCcOTO OT TakuBa >XUBOT-
HW € HEMPUEM/IMBO 3a MeconpepaboTka 1
HeXenaHo OT MPOM3BOAWTENIMTE Ha CYpPOBM
pa3acoBkM MU CypoBWM MeCHW npogyktn. C
HapacTBaHe Ha Ternoto Hag 110-130 kg
XVMBO Terno, Mupusmara ce 3acuisa u
MPOLEHTLT Ha MPOSIB/IEHME Cce yBenuya-
Ba. Mo gaHHM Ha pasNNyYHN ObPXasy,
MPOLEHTLT Ha HEMPUEMINBM TpynyeTa B
KnaHuymte e mexagy 1 n 6% ot 3aknaHute
MBXKWN HEeKacTpupaHu npaceta (von Borell
et al.,, 2009; Bonneau et al., 2017). MNpwn
HekacTpvpaHn, UMyHOKacTpupaHu 1 Kac-
TpUpaHu MBXKM npaceta ce oTtyuTar
pasvky B KOIMHYECTBOTO HAa MasHMHUTE,
CbOTHOLLUEHNETO M CbCTaBa Ha MacTHUTE
KNCENIMHUN (HAaCUTEHWN N HEHACWUTEHN), Ka-
HUYHWUS paHAEeMaH, CTOMHOCTUTE Ha BOAO-
3agbpxauiata cnocobHoct, pH kucenuH-

production, although no research and
economic analysis on the problem has
been done so far.

A significant disadvantage of
uncastrated pigs is the smell of meat from
the deposited in the meat and adipose
tissue products of indole, skatol and
androstenone. The Bulgarian national
standards (BDS) for the processing of
pork to national meat products require
that the meat have to be from castrated
male pigs fattened to the age of slaughter
and whenever they reach 90-110 kg live
body weight. During puberty and in mixed
box fattening (without separation of pigs
by sex), uncastrated male animals
accumulate the substances androstenone
and skatol in fat and muscle, whereby the
carcass possess the unpleasant smell of
boar (Candek-Potokar et al., 2017), which
goes into the meat food chain and greatly
decreases the quality of our traditional
meat  products  (lukanka, sudzuk,
sausages, steaks). This odor manifests
itself in a different percentage of male
animals and depends on many factors,
but mainly on the slaughter age in days
and the body weight achieved at the
slaughter age (Bonneau, 1998;
Zamaratskaia and Squires, 2009). In all
cases, the meat of such animals is
unacceptable for meat processing and
undesirable by the producers of raw meat
cuts and raw meat products. With the
weight gain over 110-130 kg body weight,
the odor intensifies and the manifestation
rate increases. According to data from
different countries, the percentage of
unacceptable carcasses at the
slaughterhouses is between 1 and 6% of
slaughtered EM (von Borell et al., 2009;
Bonneau et al., 2017).

Non-castrated, immuno-castrated and
castrated male pigs show differences in
fat content, fatty acid ratio (saturated and
unsaturated fatty acids), carcass yeld
rate, water holding capacity, pH, color
index and other meat quality indicators



HOCTTa, LBETHUA MHAEKC U ApYrK MnokKasa-
Ten Ha Ka4yecTBOTO Ha mecoTo (Pauly et
al., 2009; Penchev et al., 2018).

Ycunusita Ha wuscriefoBaTenuTe B
EBpona n ceBeTa ca HaCOYeHN KbM TbpceHe
Ha pelleHuss B Mo/f3a Ha CBUMHEBBAHWSA
oTpackn u B EBponeiickata 06WHOCT npes
2016 n 2018 ce dmHaHCKMpaT Hay4HW W3-
cnefBaHus U Cb3[aBaHe Ha HayyHa Mpexa
3a obeauHsIBaHe Ha NOCTUrHaTUTE pesynTa-
TW. MNpoekT COST ACTION 15215 “Innovative
approaches in pork production with entire
males” nva 3a uen ga npeogosiee Heratms-
HVS edekT OT NpoMsiHaTa B HauMHa Ha OT-
rnexaaHe Ha CBUHeTe 3a yrossaHe B NocoO-
Ka noBuULlaBaHe Ha TexHWs KoMdopT, Aa
npeofofiee HefocTUra Ha MHdOpMaL s Npu
OTKpVBaHe Ha Meco C Mupu3Ma Ha Hepes,
npu ONon30TBOPSIBAHETO Ha TakoBa Meco U
npu 3ano3HaBaHETO Ha KOHCymaTto-pute ¢
MOJennTe Ha XyMaHHO OTHOLUEeHWe U BUAO-
BETEe CBMHCKO MECO (CMCTEMM C KacTpupaHu
YXMBOTHU, CUCTEMU C HEKACTPUPaHU XMBOT-
HW, CUCTEMW C UMYHOKACTPUPAHN XXUBOTHW).

Llenta Ha HacToswaTa cTatus e ga
pasrnefa Bb3MOXHOCTUTE 3a Npeojosssa-
He Ha Mupu3MaTa Ha Hepes3 upe3 npuno-
)XE€HMEe Ha MHOBAaTUBHW CUCTEMM KaTo antep-
HaTMBM Ha XWpyprMyHata kacTpauus npu
MDBXKM paceTa.

KauecTBO Ha MECOTO 1 HexeslaHa
MMpM3Ma Ha Hepes

XvpyprnyHata kactpauusi npu mbx-
K/ npaceHua ce npwiara B nbpeuTe 7 ae-
Ha cnep paxgaHeTo U ¢ Hea ce npemax-
BaT HEXeNaHoTO arpecuBHO NOBefeHwue,
Nnos0oBOTO MNOBeAeHVMEe U Mupy3MaTa Ha
Hepe3 npu yroeHute npaceta. Cnep
XMpypruyHata kacrtpauus ce npuema, ye
YrosiBaHETO Ha MBXKUTE XMBOTHW € Mo-
CMOKOMHO W MO-paBHOMEpPHO. [10-HOBU
JaHHU nokasBaT, 4Ye OTrexaaHeTo Ha
HekacTpypaHy MbXKW BOAM OO NOBULLEHA
KOoHBepcusa Ha doypaxa Ao 9%, no-BUCOKK
CTOMHOCTM Ha npupacTta Ao 14% un noseuye
[obuB Ha TpynHo meco ao 20%, B cpas-
HeHne ¢ kacTpatute (Babol and Squires
1995; Bonneau and Squires, 2004). Hama-
JIEHOTO CbAbPXaHME Ha MacTHa TbKaH e
0Ko/0 5% K B MyckynaTyparta ce ycTaHo-

(Pauly et al., 2009; Penchev et al., 2018).

The main efforts of researchers in
Europe and the world are focused on
finding solutions for the pig industry and in
2016 and 2018 the European Community
is funding research and setting up a
scientific network to wide spread the
achieved results.

The COST ACTION 15215 Project
"Innovative Approaches in Pork
Production with Whole Males" aims to
overcome the negative effect of changing
the way pigs are fattened in order to
increase their comfort, to overcome the
lack of information when detecting the
boar taint in meat, in the utilization of such
meat and in favoring the consumers to the
welfare models and types of pork meat
(castrated systems, non-castrated
systems, immuno-castrated systems).

The purpose of this research is to
explore the possibilities of overcoming the
boar taint by applying innovative systems
as alternatives to surgical castration in
male pigs.

Meat quality and unwanted boar
taint

Surgical castration in male piglets is
applied within the first 7 days after birth
(usually day 4) and eliminates unwanted
aggressive behavior, sexual behavior and
boar taint in the raising pigs. After surgical
castration, it is assumed that the fattening
of male animals is calmer and even more
without aggression.

More recent data show that the productive
systems with uncastrated males leads to
an improved growth rate up to 9% and
higher lean meat content of carcasses for
up to 20%, compared with castrates
(Babol and Squires 1995; Bonneau and
Squires, 2004). Reduced fat content is
about 5% and increased muscle content
is found in the carcasses.



BSiBaT MOBULLEHW KOMIMYECTBA Ha HeHacu-
TEHW MaCTHU KucenuHu. Tesun npouecu ce
Ob/XaT Ha HOPMasIHOTO pasBuUTME U LNP-
Kynauus Ha TectocTepoHa B meTabonms-
Ma Ha TA/0TO, a ype3 TecToCTepoHa ce
yBenuMyaBa MYCKY/IHAA pacTex u ce
HamasiiBa MHTPaMyCKy/THOTO OT/laraHe Ha
nmnuanTte. B pe3ynTtaT Ha Tesu npolecu
MEeCOTO € C M0-BUCOK MPOLEHT Ha npoTeu-
HW 1 nopajmn Tasu NpuyYnHa KoHcymaTopu-
Te ro HamupaT 3a no-TBbPAO U C Hepoc-
TaTbUK, KaTo NUnca Ha xesaHata Mpamo-
pupaHocT 1 KpexkocT. Huber et al. (2018)
uscnensaTt edekrta OT paHHa XupypruyHa
KacTpauus, MMyHoKacTpauns n otrnexaa-
HEeTO Ha HeKacTpuMpaHu XWBOTHU BbPXY
KayecTBOTO Ha MecoTo. Te ycTaHOBABAT,
ye Npu HeKacTpupaHUTe MBbXKN MECOTO e
¢ 17,2% npotewuH, 17,0% ma3HuHu, 66,3%
BOAHO CbAbpXaHue 1 06LMAT NPOTEUH B
Tpyna e 87,4%. lMpun gpyrute kateropuu
aBTOpuTE [f[oKasBaT Mpu KacTpupaHuTe
15,9% npoteuH, 23,9% ma3HuHK, 60,6%
BOAa, 88,6% 06l NpOTEMH B Tpyna, a npwu
UMYHOKacTpupaHuTe Tesn rnokasarenu ca
6unn cboTBeTHO 17,4%, 19,4%, 64,0% un
88,3%. HekacTpmpaHnte MBbXK/ XUBOTHU
B Kpas Ha yrosiBaHeTo, nopaju nosioBoTo
Ccb3psBaHe, cTaBaT No-arpecriBHK, Nokas-
BaT Mo/i0Ba aKTMBHOCT M 3anoysart fa ce
HapaHsaBaT efHO APYro C KOXHW Ne3nn.
MoJo6HM LWeT NoHWXKaBaT KayecTBOTO Ha
MecOoTO ¥ ce 0TOensa3Bar B NpoyyBaHusATa
n oT apyrn nscneposatenn (Gispert et al.,
2010). B obwaTta cuctema 3a OLEHKa Ha
KayecTBOTO Ha CBWHCKOTO MeCcOoTo ce
oTuMTaT nokKasatenMTe Ha BoAO03a4bpxa-
wa cnocobHocT, npoMeHn Ha pH cnep
KnaHe M Ha 24 4ac crnef oxjaxiaHe,
MpaMOopupaHoCT, KPeXKOCT M MpoLecu Ha
purop MOPTUC U 3pEeeHe Ha MecoTo.
KacTpauusata nnm nuncata Ha kactpauus
He B/Mse Ha Te3n OCHOBHW Mokasarenu,
HO OYakBaHMATA Ha KOHCymartopuTte ca
MecoTO ga € CcBO60AHO OT MupM3Ma Ha
Hepes. Pa3nMyHnTe BBH3PacToBM rpynn ot
noTpebutenm umat pasnu4Hn No cTeneH
BB3NPUATUA U TbPNUMOCT KbM KOHLEH-
TpauuaTa Ha Mupu3Ma Ha Hepes npu
MECOTO OT XMBOTHW B K/1@HWYHO >XUBO

These processes are due to normal
development and circulation of
testosterone in the body metabolism and
through testosterone it increases muscle
growth and decreases intramuscular lipid
deposition.

Meat has a higher percentage of protein
and therefore consumers find it more firm
and with disadvantages such as lack of
desired marbling and tenderness. Huber
et al. (2018) investigate the effect of early
surgical castration, immuno castration and
rearing of uncastrated animals on meat
quality, and found out that in non-
castrated males, meat had 17.2% protein,
17.0% fat, 66.3% water content, and total
carcass protein was 87.4%.

In the other categories, the authors
showed that 15.9% protein, 23.9% fat,
60.6% water, 88.6% total carcass protein
were in castrated and in immuno-
castrated male 15.4%, 19.4%, 64.0%.and
88.3%, respectively. In entire males at the
end of fattening due to puberty, they
become aggressive, which often leads to
the occurrence of injuries, bruises and
skin abrasions.

Such damages reduce the quality of meat
and have been reported by other
researchers (Gispert et al., 2010). The
overall quality assessment system for
pork meat takes into account water
holding capacity (WHC), changes in pH in
the first hour after slaughter and 24 hours
after chilling, marbling, tenderness and
processes of rigor mortis and ripening.

Castration or lack of castration does not
affect these primary meat indicators, but
consumers expect the meat to be free
from the boar smell. The different age
groups of consumers have different
perceptions and tolerance for the
concentration of the boar taint in the meat
especially in the carcasses from pigs with
body weight from 90 to 120 kg.



Terno ot 90 go 120 kg. C yBennyaBaHeTo
Ha KnaHWyHaTa BbB3pacT U KIaHWYHOTO
Terno, ce yBenuyaea 1 HaTPynBaHETO Ha
BellecTBaTa MHAOM, CKATo/ MU aHapocTe-
HOH B MacTHaTta TbKaH Ha >XUBOTHUTE, a
OTAEe/IHO OT TOoBa W KONMUYECTBOTO Ha
MacTHaTa TbkaH B MecOTO ce yBe/nyasa.
YBENMYeHOTO KO/IMYECTBO Ha aHapocTe-
HOH e B MNo-rosisiMa Kopenauus ¢ ysenu-
YEHOTO KNaHWYHO Terso, OTKOJIKOTO ¢
yBesiMyeHata KnaHu4yHa Bb3pacT. 3artoBa
B cTpaTernmute 3a OTI/IeXJaHe Ha Hekac-
TPMpaHN MBXKW npaceTa e no-npuemManso
NpaBW/I0TO 3a KNaHe Ha Te3u XUBOTHU Ha
no-HUCKN kmaorpamy okosio 90-100 kg
XXUBO Terno un Bb3pact 23-26 cegmuun, ¢
KOeTO ce orpaHuyaBa Henpuemsveata
MupmsMa Ha Hepes. Haii-yuecto onpepe-
NnsHaTa KOHLEeHTpauus, KOATO KOHCYyMaTto-
puTe nocoysBat KaTo HenpuaTHa Mupusma
Ha Hepes e npu cToiHocTK Ha 1.0 pg/g 3a
aHapocTteHoH u 0.250 pg/g 3a ckaTon.
CkaTonbT ce HaTpynea 1 nNpu NPoLbIHKK-
Te/IeH KOHTAKT Ha XWBOTHUTE C HEmno4uc-
TeHn dpekanun n ypuHa. MNpu oTrnexgaHe
Ha HeKacTpupaHu MBLXKA pefoBHOTO W
eXxeaHeBHO NMoyncTBaHe Ha (hekanuuTe u
ypuHaTta e yacT OT MepkuTe 3a 3ab6aBeHo
HaTpynBaHe Ha CKaToJ1 0 KNaHUYHO Terso.
MmyHOoKacTpaumaTa Kkato anTepHa-
TMBa Ha KacTpauusta ce npwiara c
npenapaTun, NOATUCKaLLM pa3BUTMETO Ha
TecTucute U Josexgaliy A0 MNO-HUCKK
HMBa Ha TECTOCTEpPOH, C KOeTo ce enu-
MUHUPa HeXenaHoTo MOoM0BO Cbh3psBaHe,
nosioBata akTMBHOCT, arpecuUBHOTO MOBe-
JeHve 1 HapaHsiBaHuATa. lpenapartuTte
3a UMyHOKacTpauus ce BbBeXaaT UHXEK-
TUBHO U [BYKPATHO Ha BCAKO MBbXKO
XMBOTHO, KaTo NbpBarta anjvkauusa e Ha
77 pHW, a nocrnepHata e Ha 146 AOHw.
3aab/KNTENHO yCoBMe e BTopaTa Bak-
CvHaums pa 6bae 4-6 cegmuum npegu
KnaHeto. lNpunaraHeto Ha UMyHOKacTpa-
LUMA MMa CBOUTE HefoCTaTbLUM KakTo BbLB
dhepmarta, Taka U Ha nasapa Ha CBUHCKO
Meco cpef, KoHcymaTopuTe. BbB (hepma-
Ta HeJoCTaTbKbT € MPUIOKEHUETO npu
BCUYKN MBXKN XMBOTHU N 3a0b/DKUTEN-
HOTO UM (pUKCUpaHe WIu U30MMpaHe, 3a

With increasing the slaughter age and
slaughter weight, the accumulation of the
substances indole, skatol and
androstenone in the fat also increases,
and separately the amount of fat in the
meat increases. Increased amount of
androstenone is  more  significant
correlated with increased slaughter weight
than with increased slaughter age.

Therefore, in the non-castrated male pig
production strategies, the principle of
slaughtering pigs at a lower weight of
about 90-100 kg body weight and 23-26
weeks of age is more acceptable, thus
limiting the unacceptable odor of boar.

First, the commonly used thresholds for
boar taint is of 1.0 pg/g for androstenone
and 0.250 pg/g for skatol. Skatol also
accumulates after prolonged contact of
animals with uncleaned faeces and urine.
Regarding non-castrated males, the
regular and daily cleansing of faeces and
urine is part of the measures to delay the
accumulation of skatol to slaughter
weight.

Immunocastration as an alternative
to castration, is used with drugs that
inhibit testicular development and lead to
lower testosterone levels, which
eliminates unwanted sexual maturation.

Improvac ® is administered twice to each
male animal, with the first application
being 77 days and the last one 146 days.
It is a prerequisite that the second
vaccination have to be 4-6 weeks before
slaughter.

Immuno castration has its drawbacks both
on the farm and on the pork market levels
among consumers. On the farm, the
disadvantage is the application to all the
male animals and their mandatory fixing
or isolation so that the drug can be
properly injected, which is also a stress
factor in the system.



Ja Moxe npasuHO fa 6bae MHXeKTUpaH
npenaparbT, KOeTo e CbLO CTpec hakTop
B OTrNexgaHeTo. Bb3MoXHM ca nocnegm-
Uy nopagy HenpasuIHO MPUIOXEHVEe Ha
BaKcuHarta, WHAMBMAyaslHA Jmnca  Ha
epekT OT BakcuHaTta, Wan 34paBOC/I0OBHU
npobnemun (Font-i-Furnols et al., 2012).
JonbnHWTENHN HegocTaTbUM NpYU UMYHO-
KacTpauuaTa ca no-BuUCOKa LieHa, Bb3MOXeH
0TKa3 Ha KynyBauuTe Nopagu CbMHEHUS 3a
Ha/Muse Ha XOpPMOHW B MecOTO W Ha
NnocnesfHo MACTO PUCK OT CaMOUHXEKTUpaHe
Ha paboTHMKa Mo BpemMe Ha BaKCMHa/IHOTO
TpeTupaHe Ha XWBOTHUTE B GOKCOBETE.

XpaHeHe 1 MeTaGo/IMTHU NPOoLECH,
B/IMSIELLM Ha CKaTo/1a U aHAPOCTEHOHA

N3cnepgBaHmsATa MO XpaHeHe Ha
npacetata no OTHOLWIEHWE CbCTaB Ha
Jax0uTe ca efHM OT Hai-4ecTO MPOBEX-
JaHnTe eKCneprvMEeHTN B CBETa B TbPCEHE
Ha pelleHus 3a no-gob6bp npupact u
npegnasBaHe OT HeXefaHun CTpaHUyHU
edoektn oT gobaskute. MpyM Bb3MOXKHOC-
TMTE 3a NpeMaxBaHe Ha mupu3maTa Ha
Hepe3 ce oTuuTa, Y€ Ha/IMuneTo M KOMu-
4YecTBOTO Ha aMMWHOKUCenMHata TpUnTo-
thaH B JaxbuTe He noBMsiBa Konuyec-
TBOTO Ha ckaTon B MecoTo. MNpunyunHaTa e,
ye TpuntohaHbT ce pesopbupa 6bpP30 B
TbHKUTE YepBa M MOYTU HE gocTura Ao
pebenmte uepBa M KOJIOHA, KbAETO
rnasHo ce chopmupa ckatona (Jensen and
Jensen, 1977). HaTtpynBaHeTO Ha ckaTon
B MECOTO Ha yrosiBaHUTE npaceTta He e
CBbP3aHO C MNoJsia, HO BbMPEekM ToBa ce
oTumTaTt cToiiHocTm oT 0 go 0,8 mg/kg npu
MbXKUTE HekacTpupaun u ot 0 go 0,3
mg/kg Npu XXeHCKUTEe 1 Npu KacTpupaHuTe
MBbXKM MnpaceTa. MpomsHata B CcbCTaBa
Ha gaxkbata Moxe ga fgoBege A0 Mpo-
MsiHa B MUKpobroma Ha gebenvte yepsa
N MHOAVPEKTHO [a OKaXe B/IMSHME Ha Tesun
MWKPOOPraHU3mMun, KOUTO yBesimyaBaTt Me-
Tabonm3ma Ha TpuntodgaH o ckaron. Ho
ypes cblyaTa NpoMsHa He € Bb3MOXHO Aa
ce NoB/IMsie CUHTE3bT Ha aHAPOCTEHOH U Aa
Ce HamanM HeroBoTO KOAM4YecTBo. W3-
cnefBaHuATa Nokassar, Ye npu XpaHeHe
C BMCOKO eHeprumiiin aaxon ce nonyyasa

The problems may appear either because
of poor administration of the vaccine and
non-response to the vaccination in some
pigs or due to some health problems
(Font-i-Furnols et al., 2012).

Also, there are some more disadvantages
of immunocastration such as the cost of
treatment, possible rejection of
consumption due to the presence of
hormones in such meat and the possible
risk of self-injection of the vaccine during
the implementation of the treatment.

Nutrition and metabolic processes
affecting scatol and androstenone

Pig nutrition studies on ration
composition are one of the most widely
used experiments in the world in search of
solutions for better growth and prevention
of unwanted side effects from
supplements. With the ability to eliminate
the boar taint, it is recognized that the
amount of the amino acid tryptophan in
rations does not affect the amount of
skatol in the meat.

The reason is that tryptophan is rapidly
absorbed in the small intestine and almost
does not reach the large intestine and
column, where the skatole is mainly
formed (Jensen and Jensen, 1977). The
accumulation of skatol in meat and
fattened pigs is not gender related, but
values from 0 to 0.8 mg/kg in male non-
castrated and 0 to 0.3 mg/kg in female
and castrated male pigs are reported.

A change in the composition of the ration
can lead to a change in the microbiome of
the large intestine and indirectly affect
those microorganisms that increase the
metabolism of tryptophan to skatol.

But by the same change, it is not possible
to affect the synthesis of androstenone
and to reduce its amount. Studies show
that high-energy diets produce more
androstenone in adipose tissue (Claus et



No-rofIIMO ~ KO/IMYECTBO  aHAPOCTEHOH B
MacTHaTta TbkaH (Claus et al.,, 2003;
@verland et al., 1995). EpgHo oOT
Bb3MOXHUTE PELLEHUs Ha NocTaBeHus B
obocHOoBKata npobnem ce CbCTOM B
HauMHa Ha XpaHeHe Ha Ta3n kaTeropusi
XXMBOTHU (HEKACTPUPaHN MBbXKU MpaceTa).
3a ga ce mMaHunynupa npaBWIHO XpaHe-
HeTo, e Heobxogumo ga 6bae MNpoyyeH
MeXaHM3MbT Ha 06pa3yBaHe Ha chneuu-
PUYHUTE XMMMUYECKN CbEAMHEHWS, KOMTO
ca npuyvHa 3a Bb3HMKBAHE Ha HenpusT-
HWS Mupwuc. Toli ce NPUYMHABA M1aBHO OT
[B€ OCHOBHMW CbeVHEHNS - aHAPOCTEHOH
N cKaton. AHAPOCTEHOHBLT € CTpouaeH
(bepoOMOH, KOMTO ce cuHTe3upa U MeTa-
6onm3npa B 4YepHUss Apob n Tectucute.
CkaTtonbT ce npoussexaa ot bakrepun B
pebenute yepsa 4ype3 meTabosmsnpaHe
Ha amMUHOKMCeNuHaTa TpunToaH B Aax-
6ute. M gBeTe BellecTBa ce MeTabonn3u-
pat ot yutoxpom P450 B yepHusa gpob, a
HeMeTaboNu3MpaHnTe ocTaTbLM Ce Ha-
TpyneaT B agunosHata TbkaH (Urbanova
et al., 2016). CkaTo/TbT € OCHOBHUAT KOM-
MOHEHT, YNETO KOJIMYECTBO MOXe Ja 6bae
HamasieHo 4Ype3 MeToAuTe Ha XpaHeHeTo
npu HekacTpupaHute, Kato ce MoBAMsBa
MUKpO6GHaTa nonynauuss B CTOMALLHO-
ypeBHMSA TpakT. EguH OT HaumHute 3a
noBnusieaHe € pa ce npegoTepatu
MUKpOOHaTa hepMeHTaumsa Ha NpPoTeunHa,
JoknaaeaH oT Jensen and Jensen (1977).
Mopo6HW n3cneaBaHns onucBaT MexXaHu-
3bM 3a MO-YyCKOPEHO MpEMUHABaHE Ha
WHTECTUHA/THOTO CbAbPXMMO Npe3 Kpaii-
HUTE OTAENN Ha XpaHOCMWNATeSNHWUS Ka-
Has1, KOeTo ce nocTura ¢ ysesimyaBaHe Ha
NnpoLeHTa Ha HeyCBOMMUTE MEKTUH W JInr-
HWH ype3 gobaBKa Ha pacTuTesiHn dmbpu.
Mpu ycKOpeHoTo NpemMuHaBaHe ce NnocTu-
ra no-mMasiko pesopbupaHe Ha Be4ye CUH-
TesnpaH 0T 6akTepumTe ckaton. Chblie-
BPEMEHHO (pnbpute cBbLP3BaT U NoBe4ve
BOZJa U CbOTBETHO paspexpgar Kojmyec-
TBOTO Ha CKaTo/l B CbALPXUMOTO, KaTo
CblLEBPEMEHHO HaManiaBaT pesopbuuaTa
My. Mpu Hannume Ha noBeye BbIIEXMUApa-
™M B pebenuTe 4yepBa ce cTumynupart
H6akTepuu, KOUTO OTAENAT NOBEYE KbCOoBe-

al., 2003; Dverland et al., 1995).

One possible solution to the problem in
the justification lies in the method of
nutrition of this category of animals (non-
castrated male pigs).

In order to properly manipulate the diet, it
is necessary to study the mechanism of
formation of the specific compounds that
cause the unpleasant odor. It is mainly
caused by two main compounds -
androstenone and skatol.

Androstenone is a built-in pheromone that
is synthesized and metabolized in the liver
and testes. Skatol is produced by bacteria
in the large intestine by metabolizing the
amino acid tryptophan.

Both substances are metabolized by
cytochrome P450 in the liver and
unmetabolized residues accumulate in
adipose tissue (Urbanova et al., 2016).
Skatol is the main component by which
the amount can be reduced by nutritional
methods at NMP by affecting the
microbial population in the gastrointestinal
tract.

A way to affect it is to prevent the
microbial fermentation of the protein
described by Jensen and Jensen (1977).
Such studies describe a mechanism for
the more rapid passage of intestinal
contents through the end parts of the
digestive tract, which is achieved by
increasing the percentage of indigestible
pectin and lignin by the addition of plant
fiber. Accelerated passage results in less
absorption of skatol already synthesized
by bacteria.

At the same time, the fibers also bind
more water and accordingly dilute the
amount of skatol in the intestine contents,
while reducing its absorption.

When more carbohydrates are present in
the large intestine, bacteria are stimulated



PWKHN MacTHM kucenumHu  (short-chain
fatty acids - SCFA), ¢ koeTo ce noHuxaBa
pH Ha upeBHaTa cpefa u ce HamansBa
KO/IMYEeCTBOTO Ha NPOTEONUTUYHUTE Bak-
Tepun, OTrOBOPHM 3a ckaTtona (Jensen
and Jensen, 1977).

B HayyHaTa nutepaTypa CbLIeCTBY-
BaT AaHHM 3a M3N03BAHETO Ha Pas/INyHU
XpaHuTesiHM J06aBKU N BELLECTBa, C LenN
HamasisiBaHe W/ Hamb/IHO N3bArBaHe Ha
MupuaMata Ha Hepes. W3scnegBa ce
ehekTbT OT M3XpaHBaAHETO Ha Aaxbu ¢
YBE/IMYEHO CbAbpXaHue Ha ckopbsna oT
KapTohm nam UMKopus 1 yBenMyasaHe Ha
CbAbPXAHNETO Ha JIeCHO pasrpagumu
Bbrnexugparn OoT 3axapHO UBEKNO, WHY-
NVH ¥ gpyru. MynnaTta oT 3axapHo LBek-
N0, KOATO ce nosyyasa cnepg paduHupa-
HETO Ha 3axapTa, Ce mpunara ycnewHo ¢
uen fga ce yBennuM CbAbpXaHMETO Ha
ubpu n BbraexugpatTn B pgaxbara 3a
npaceTa. YcnewHo pegyuvpaHe ce ycTa-
HoBsiBa ¢ fgobaBkata Ha 10 no 20% nynna
Ha 3axapHo uBekno (Whittington et al.
2004; Wood et al. 1993). Job6aBkaTa Ha
UMKopMst 1 ckopbsina oT KapTodhm ce
cunta 3a eekTvBHa, nopagn HaIMuneTo
Ha cnabo ycBOUMMWU BbIiiexmgpartu, Kouto
noHmxaeaT HMBOTO Ha ckaton (Claus et
al.,, 2003; Zamaratskaia et al., 2005;
Andersson et al., 2005; Chen et al., 2007,
Pauly at al., 2008, 2010). Jo6aBsaHeTo Ha
WHYNVH KbM JaXOMTe UM U3non3BaHeTo
Ha Oaxbu C yBENMYEHO CbAbpXaHue Ha
WHYNMH CbLUO ca C peayuupal, Mmpuama-
Ta Ha Hepe3 edekt (Aluwé et al., 2009,
2013; Maribo et al., 2010; Kjos et al.,
2010; Rasmussen et al., 2012; Heyrman
et al., 2018). MHynMHBT MOXe Aa ce goba-
BM B uuCTa ekcTpaxupaHa opma BbB
dypaka unm ga ce M3non3Ba AUMPEKTHO
[oGaBka Ha KopeH OT uukopus (Usn wam
uscyuweH) (Zammerini et al., 2012; Byrne
et al., 2008; Hansen et al., 2008). Maribo
et al. (2015) nocousat, 4ye KOpPEHBLT OT
LUUKOPUS MOXe fa ce JaBa Ha npaceta
camo OT TPU [0 YeTUpW OHW Npeau KnaHe-
TO (BMECTO B NPOAbL/IKEHVE Ha [Be cef-
MULM), KOETO 3HAYUTESTHO HamasisiBa pas-
X04MTEe 3a NPaKkTUYecKOTO MpUIoXeHue

and that release more short-chain fatty
acids (SCFA), which lowers the pH of the
intestinal environment and reduces the
amount of proteolytic bacteria responsible
for the skatol (Jensen and Jensen, 1998).

There is evidence in the scientific
literature of the use of various nutritional
supplements and substances in order to
reduce or completely avoid the boar taint.
The effect of feeding rations with an
increased content of potato or chicory
starch and an increase in the content of
readily degradable carbohydrates of sugar
beet, inulin and others are investigated.

The sugar beet pulp obtained after
refining the sugar has been successfully
applied in order to increase the fiber and
carbohydrate content of the pig ration.
Successful reduction is achieved by the
addition of 10 to 20% sugar beet pulp
(Whittington et al. 2004; Wood et al.
1993). The addition of chicory and potato
starch is considered effective because of
the presence of poorly digested
carbohydrates that reduce skatol levels
(Claus et al. 2003; Zamaratskaia et al.
2005; Andersson et al. 2005; Chen et al.
2007; Pauly at al., 2008, 2010).

Significances on inulin supplementation or
rations with increased inulin content also
have a reducing effect on the smell of
boar (Aluwé et al., 2009, 2013; Maribo et
al., 2010; Kjos et al., 2010; Rasmussen et
al., 2012; Heyrman et al., 2018).

Inulin can be added in pure extracted form
in feed or used directly with chicory root
(whole or dried) (Zammerini et al., 2012;
Byrne et al., 2008; Hansen et al., 2008).

Maribo et al. (2015) indicate that chicory
root can be given to pigs only three to four
days before slaughter (instead of two
weeks), which significantly reduces the
cost of practicing this practice to reduce
the smell of boar.



Ha Tas3u npakTMka 3a HamansBaHe Ha
MupusmMaTa oT Hepes. Cnopef Zamaratskaia
et al. (2016), edpekTbT OT fo6GaBkaTa Ha
TaHUHU MOXe [a e AMpPEeKTEH B yepBaTta u
WHOVPEKTEH, a ype3 MpoMeHU B OOLUMAT
yepHoLpobeH MeTaboNN3bM [a ce NoHWXKa-
Ba HMBOTO Ha MUpM3Ma Ha Hepes. OnuTuTe
ca nposefeHun ¢ fobaska Ha 1%, 2% 1 3% u
HepasTBOpPUMK TaHVWHW BbB Chypaxa U u3-
MepBaHe Ha edekTa ype3 ekcrnpecusita Ha
CYP3A eH3umuTe B 4YepHus Apob wim ot
yepBara.

Mpn 0606LLEHNE HA AAHHUTE MOXE
Ja ce onpegenu, 4ye pobasBkata Ha
BeLlecTBa C aHTMOKCUAAHTHO [JelicTBue,
hnaBoHOMAM N MOAyNaTtopu Ha MeTabo-
nmM3Ma Ha YepHus Apo6 WM Ha MUKPO-
opraHusmuTe B aebenute yepsa, nma no-
noxuteneH eqekt U peayumpa Mmpusma-
Ta Ha Hepe3 B MeCcOoTO U MacTHaTa TbKaH.
Cpep, Hail-BaxkHUTE MoraTt Aa ce OTKposAT
NpoOMeHN B gaxouTe upes: (1) noHmxaBa-
He Ha cypoBusa npotenH ot 15.0 Ha 13.3%;
(2) noBuwaBaHe Ha HMBOTO Ha (hepMeH-
TMpawm Heckop6enHyu nonvsaxapuan ot
9.65 Ha 13.75%, upe3 gob6aska Ha 10%
nysina oT 3axapHo LBekno 1 3% unkopus
(nHynuH) B paxbata; (3) pobaBka Ha
0.5% cenunonut (kneect MUHepars, cnoma-
raul 3a HabassiHe Ha a3oT); (4) gobaBka
Ha CuHTEeTWYeH TpunTodaH, 3a Ja ce
MOHWXW HMBOTO Ha Hepasrpagum TpUnTo-
(paH (5) pobaBka Ha 0.25% 6eH30eHa Ku-
cenMHa. Ynotpebarta Ha HaTypasHu pac-
TUTEJTHN eKCTPaKTU UMN PacTUTENIHN KOM-
MOHEHTU, KaKBUTO cCa CYXUAT WU3CYLUEeH
ocTaTbK OT PO30B LBAT, KApTOdheHa cKkop-
6sna, uMKkopus nnu nysna ot LUBEKNo, ca
npeanoynTaHy cnopeps HarnacuTte Ha KoH-
cymaTopute 3a arpo-eKonlormyHo OTr/iex-
JaHe Ha XMBOTHW 3a Meco. Peguua fo-
6aBKkuM, KOMTO ca 6uNN nabopaTopHO TECT-
BaHW obadye, He ca 6uNN M3NON3BaHW OT
HUTO efuH GWU3Hec oneparop W NPOU3BO-
OVTenn Ha CBUHCKO Meco. NMpunoxeHneTo
Ha [06aBKUTe e OTYETEHO camo B fuTe-
paTtypHUTE [AaHHW, KaTto ca W3NoJi3BaHu:
OopraHuyHn kncenuHu (DGverland et al.,
2008) nnun dpykroonurosaxapuon (Russell
et al., 1998; Salmon end Edwards, 2015),
TaHMHOB eKcTpakT (Rasmussen et al., 2012;
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According to Zamaratskaia et al. (2016),
the effect of the addition of tannins can be
direct in the intestine and indirect, by
altering the overall liver metabolism may
reduce the level of odor of boar. The
experiments were carried out with the
addition of 1%, 2% and 3%, etc. insoluble
tannins in the feed and n measurement of
the effect by the expression of hepatic
and intestinal CYP3A.

The data from the feed component
research are in regards to that the
addition of antioxidant substances,
flavonoids and modulators of liver
metabolism or microorganisms in the
large intestine, has a positive effect and
reduces the odor of meat and fatty tissue.

Among the most important are the
changes in rations by: (1) reducing the
crude protein content from 15.0 to 13.3%;
(2) increasing the level of fermentable
non-starch polysaccharides from 9.65 to
13.75% by adding 10% sugar beet pulp
and 3% chicory pulp (inulin) to the diet; (3)
adding 0.5% sepiolite (a clay mineral) to
the diet; (4) adding synthetic tryptophan to
the diet to reduce the level of indigestible
tryptophan; and (5) adding 0.25% benzoic
acid to the diet.

The use of natural plant extracts or plant
components, such as dried distilled rose
(Rosa Damascena) petals, potato starch,
chicory or beet pulp, are preferred
according to the preferences of
consumers for agro-ecological breeding of
meat animals.

However, a number of additives that have
been laboratory tested have not been
used by any business operator or pork
producer. The use of additives has only
been reported in the literature using:
organic acids (Qverland et al., 2008) or
fructooligosaccharides (Russell et al.,
1998; Salmon end Edwards, 2015), tannic
extract (Rasmussen et al., 2012;
Zaramatskaia et al. 2016); activated



Zamaratskaia et al. 2016); akTMBEH BbrEH
(Maribo et al., 2017), nynuHa (Hansen et
al., 2008) u ap.

YcnewHo Bb3geicTBMe BbpXy Yep-
HogpoGHaTa eH3MMHa cucTemMa B MOCOKa
HamasisiBaHe o06pa3yBaHETO Ha cKaTof,
KaKTo M Ha aHOPOCTEHOH, OKa3BaT BTO-
pPUYHUTE pacTuTesHM MmeTabonutu n dna-
BoHOoMauTe. OTnagbyHa pacTuTeniHa maca,
b6orata Ha phniaBoOHOMAMW, NpeAcTaB/siBa
OCTaTbKbT MpU AEeCcTWIMpaH po30B UBAT
(Rosa Damascena), KONTO ce nosiydyasa
cnepf nNpon3BOACTBOTO Ha PO30BO Macso
1 po3oBa Boga. [lJo6aBAHETO My KbM (py-
paxa Ha XWBOTHWUTE, C LeS HamanssBaHe
Ha HenpuaTHaTa Mupusma n gobrBaHe Ha
MEeco C Mo-A06pu CEH30PHU N TEXHOJIO-
TMYHW CBOICTBA, KaKTO W U3MO0M3BaHETO
My B MecHaTta uHaycTpus, 6w npeacras-
nsaBano uHoBaums kakto B Bwarapus,
Taka U B cBeTOBeH mawab. B Bbarapus
BCSKa rogvHa cnep gectunayusata ocra-
BaT NpunbavM3uTenHo 75 ToHa maTtepus oT
LUBETOBETE, KOATO HAMA MocneABallo
NpWIOXKEHNe BbB hypax Wanm gpyr npo-
OYKT ¢ gobaBeHa cToiHocT. MNpu n3cneg-
BaHe, npoBedeHo oT Balev et al. (2015)
npu nuneta 6poinepun, XxpaHeHn ¢ oypax
¢ gobaBka Ha U3CylleH ocTaTbK OT AeCTu-
NMpaH po30B LUBAT, Ce YCTaHOBSBA, 4e
pobaBkaTa He yBesMyaBa npuema Ha
doypax OT NTMUUTE, HO ONMMTHaTa rpyna e
C Hali-BMCOKa KOHBepcus Ha hypaxa,
BLMNPEKN Ye HAMa MosIoKuUTeNeH ecdpekT
BbpXy Npupacta cnpsiMo KOHTposiHata rpy-
na. MNpu gpyr onut nposejeH oT Ivanova
et al. (2019) npu xpaHeHe Ha npaceTa ¢
faxba ¢ gobaska Ha 0,255 n 0,545 g cyx
ocTaTbK OT AecTU/upaH po30B LBAT ce
yCTaHOBSIBa, Ye CPeHOAHEBHUAT NpupacT e
no-emcok ¢ 127% wn 115% cpaBHeHue C
KOHTponHata rpyna (cboTBeTHO 0.911
kg/npace/geH n 0.828 kg/npace/ageH).

N3BOAN

ANTEepHATUBHUTE METOAU Ha XMpyp-
rmyHaTa KacTpauusi Ha MbXKM npaceTta
[JaBaT He3a0BONMNTENHN Na3apHN pesyr-
TaTv 1 Nopaxaat CbMHEHUSI B KAYECTBOTO
Ha MecoTO MpuW 3aMHTepecoBaHWUTe cTpa-
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carbon (Maribo et al.,, 2017),
(Hansen et al., 2008) and others.

lupins

Secondary plant metabolites and
flavonoids have had a successful effect
on the liver enzyme system in reducing
the formation of skatol as well as
androstenone. The flavonoid-rich waste
mass is the residue of distilled rosa (Rosa
Damascena), which is obtained after the
production of rose oil and rose water.

Adding it to animal feed to reduce odor
and produce meat with better sensory and
technological properties, as well as its use
in the meat industry, would be an
innovation both in Bulgaria and globally.

In Bulgaria, approximately 75 tones of
utilized blossom matrix is left every year
after distillation, which has no subsequent
use in feed or other value-added
products.

In a study, conducted by Balev et al.
(2015) in broiler chickens, fed with dried
distilled rose petals, it was found that the
supplement did not increase feed intake,
but the experimental group had the
highest feed conversion, although it had
no positive effect on growth performance
compared to the control group.

In another experiment carried by lvanova
et al, (2019), feeding rations with
supplement of 0.255 and 0.545 g of dried
distiled rose (Rosa Damascena) petals
showed an increase of evarage daily gain
by 127% and 115%, respectively, in
comparison to the control group
(respectively 0.911 kg/pig/day and 0.828

kg/pig/day).

CONCLUSIONS

Alternative methods of surgical
castration of male pigs give unsatisfactory
market results and raise doubts about the
quality of the meat to the stakeholders of
the consumers or meat processors.



HW KaTo KOHcymaTtopu unu Ha npepabor-
BaTenn Ha Meco. MecoTo Ha KacTpupaHu-
TE XWBOTHW MMa XefaHuTe nokasaresin
3a MpamopupaHoOCT U KPEexXKOCT, A0KaTo
npu HekacTpupaHuTe TO € MO-CyX0 K C
nposiea Ha MuUpM3Ma Ha Hepes, a npu
UMYHOKacTpupaHute umMa npoOMeHN B
KayeCcTBOTO, CBbP3a@HU C K/aHWUYHO Terso
npu 90-100 kg. MposiBn Ha oCTpu peak-
UuM CnpssMO MEcO C HexeslaHa Mupusma
Ha Hepes3 ce OoTyMTaT OT KOHCymatopuTe
npu ctoiiHocTn ot 1.0 ug/g 3a aHgpocTe-
HOH 1 0.250 pg/g 3a ckaton.

dypaxuTte ¢ gobaBkaTa Ha Bellec-
TBa C aHTUMOKCUAAHTHO AeincTene, hnaso-
HOMAM W MogynaTtopu Ha MeTabonnsma
Ha YyepHUsA Apo6 UNn MmoaynaTopu Ha MuK-
poopraHusmMuTe B gebenute yepsa, umart
nonoXmTeneH eqoekT n pegyumpar MUpU3-
MaTa Ha Hepe3 B MecoTO M MacTHarta Tb-
KaH. BUOMOrMYHO aKTVMBHM BeLLecTsa Uam
[06aBKM C NasapHO MPUIOXKEHME Ca LUKO-
pvsi, UHYAVH, Nyana oT 3axapHO LBEK/O,
CyX OCTaTbK OT AeCTumpaH po3oB LBAT.

BNATO4APHOCTU

ABTOpUTE M3Kassat bnarogapHoCT
3a (puHaHcoBaTa nogkpena Ha ®oHA
Hay4yHU n3cneaBaHusi (Ype3 HayyHU Npoek-
T KM-06-KOCT16 n KM-06-KOCT17), kakTo
W Ha nogkpenata W opraHusauusita Ha
COST action CA15215 IPEMA ,Innovative
approaches in pork production with entire
males*.

The meat of the castrated animals has the
desired indicators of marbling and
tenderness, while in the non-castrated it is
drier and with a smell of boar, and in the
immuno-castrated there are changes in
quality associated with slaughter weight at
90-100 kg. Consumers experience severe
reactions to meat with an undesirable
odor of boar in the values of 1.0 ug/g for
androstenone and 0.250 ug/g for skatol.

Feed with the additional supple-
mentation of antioxidant substances,
flavonoids and modulators of liver
metabolism or hind gut microorganisms in
the large intestine, has a positive effect
and reduces the odor of boar in meat and
fat. Biologically active substances are
commercially available for use and
include chicory, inulin, sugar beet pulp,
dried distilled rose (Rosa Damascena)
petals.
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PE3IOME

MpoBefgeHO € npoyyBaHe 3a W3-
cnefBaHe Ha MPOMEHUTE B XMMMWYHMSA
CbCTaB Ha KOMMOCT OT roBejga, OBUE,
6uBONM M npaceTa cnej obpaboTkaTa My
B OpraHU4yeH TOp C 4epBeHM Kanucpop-
HUIACKN YepBen. ViamepeHnTe nHauKaTopu
ca: Bfnara, CbabpXaHue Ha Cyxo BeLllec-
TBO, 006L, a30T, kanuuii, gocdop, Kanui,
MarHesuin, maHraH un pH. CbCTaBbT Ha
KoMnocta  Bapupa  3HauuTeNHO B
3aBMCMMOCT OT BUAa Ha XUBOTHWUTE, BUAa
M cbCTaBa Ha XpaHaTa M MeToja Ha
oTrexgaHe n noymcTeaHe.

CbAbpXaHNETO Ha CYXO BELLEeCTBO
B yeTupuTe Buga 6uo TopoBe Bapupa oT
49,7 po 60,5%, o6uw, aszoT ot 1,38 go
2,25%, docdop ot 1,12 po 3,73%,
Kanuuin ot 1,82 po 3,01% kanuii ot 1.82
0o 3.01%, marHesuii ot 0.016 o 0.022%,
MaHraH ot 0.001 go 0.032% wn pH ot 7.4
[0 7.8. Hali-BMCOKOTO CbAbpXaHue Ha
a3oT oT 2.25% e ycTaHOBEHO B roBexams
TOop, cnegsaHo oOT 1.87% npu oBYMA,
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SUMMARY

A study was conducted about the
changes in the chemical composition of
compost from cattle, sheep, buffaloes and
pigs after its processing in organic
manure with red californian worms. The
indicators measured were: moisture, dry
matter content, total nitrogen, calcium,
phosphorus, potassium, magnesium,
manganese and pH. The composition of
the compost varied widely depending on
the type of animals, the type and
composition of the food and the method of
breeding and cleaning.

The dry matter content in the four
types of bio fertilizer varied from 49.7 to
60.5%, total nitrogen from 1.38 to 2.25%,
phosphorus from 1.12 to 3.73%, calcium
from 1.82 to 3.01%, potassium from 1.82
to 3.01%, magnesium from 0.016 to
0.022%, manganese from 0.001 to
0.032% and pH from 7.4 to 7.8. The
highest nitrogen content of 2.25% was
found in the cattle manure, followed by



1.60% npu CBMHCKMSA, a Hal-HUCKOTO -
1.38% e peructpupaHo npu OGUBOACKUS
o6opcku Top. ChAbpXaHMeTo Ha dpocdop
W Kanynii € Ha-BUCOKO B OBYMS OpraHu-
YyeH Top, cNnefBaHO OT CBUHCKUA U TOBEX-
Ons, a HaN-HUCKOTO CbAbpXaHve e pervc-
TpUpaHo Npu GMBOJICKMSA OPraHU4YeH Top
(P<0,001). Hali-manikute W3MEHEHMS B
CbAbPXKAHNETO HA XPaHUTENHN BeLLecTBa
ype3 npepaboTkata Ha komnocta B 6uo-
XyMyC Ca peructTpupaHu npu oBuns Top, a
Haii-ronemumMuTe - npu 6usonckus. OT rneg-
Ha Toyka Ha nonssartenuTe Ha 6uoTop,
NMPWIOXKEHNETO Ha OBYMS TOpP KaTo Haii-
6oraTt Ha xpaHuTesiHW BellecTBa (Ha Nbp-
BO MSACTO N0 (POCPOPHO M KasILMEBO Cb-
ObpXaHWe U Ha BTOPO MO CbAbpXaHue Ha
a3oT) e Haill-edyukacHO, Tbil KaTo cnecTsaBa
BPEME 1 CpeaCcTBa NpU NPUIOXKEHNETO MY.

KntouoBu OyMU; KOMMNOCT,
opraHuyeH Top, YepBeH KanndhopHUNCKN
yepsei, asoT, occop, KaNLWia, Kaiui,
MarHe3ui, MaHraH

yBO/[,

Mpu oTgenHWTEe BUOOBE CEJICKO-
CTOMAHCKN XMBOTHU CbLuecTByBaT onpe-
[eneHn pasnnumsi No OTHOLUEHWE Ha KOoMu-
4ecTBOTO M CbCTaBa Ha Topa. PasmepbT
Ha pepmata, O6poOAT, BUABLT U KaTero-
puUsiTa Ha >XUBOTHWUTE, KAKTO U CbCTaBbT
Ha gaxbaTa, ca OCHOBHU hakTOpu, OKas-
Ball/ BMUSIHME BbPXY CbCTaBa Ha Topa
(Aleksiev et al.,, 1983; Kunev, 1988;
Todorov et al, 1995; Tronchuk, 2001;
Dourmand et al.,, 1999). OnpegeneHo
B/IUSIHNE BbPXY CbObPXAHMETO Ha CYXO
Bewectso (CB) B Topa Oka3Ba Kosmyec-
TBOTO Ha Bojarta, KOeTo e B 3aBUCUMMOCT
OT HaumHa Ha nouucTBaHe (lvanova,
2003). Kirov et al. (2010) ca ycTtaHoBUAN,
ye KOJIKOTO no-6oratu ca Jaxbute Ha
XPaHUTESTHN e/IEMEHTU, AOpPU W Npu npe-
XVBHUTE XMBOTHW, TOSIKOBA MO-BUCOKO €
CbAbPKAHNETO MM B NOJSIYYEHUSI KOMMOCT.
Cnopes, lvanov (2009), npu cBuHeTe
TOPBLT € C MNO-NOCTOAHEH CbCTaB B
CpaBHEHUE C NPEXMBHUTE XWBOTHU, KaTo
KakTo KOMIMYECTBOTO, Taka W XUMUYHUSA
CbCTaB Ha Topa 3aBUCAT He TOJIKoBa OT
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1.87% in sheep manure, next was pig
manure with 1.60% and the lowest
content of 1.38% was found in buffalo
manure. The phosphorus and calcium
content was highest in the sheep organic
manure, followed by pig, cattle and the
lowest content was found in buffalo
organic manure (P<0.001). The smallest
changes in the content of nutrients trough
the processing from compost to biohumus
were found in sheep manure, and the
biggest — in buffalo manure. From the
point of view of bio manure users, the
application of sheep manure as the most
nutrient-rich (primarily phosphorus- and
calcium-containing and second-nitrogen
contenting) is the most effective as it
saves time and money in its application.

Key words: compost, organic
manure, Red California worm, nitrogen,
phosphorus, calcium, potassium,
magnesium, manganese

INTRODUCTION

Many differeneces exist in the
quantity and content of the manure from
different types of farm animals. The size
of the farm, the number, type, category of
the animals as well as the composition of
feed, are the main factors that effect the
content of the manure (Aleksiev et al.,
1983; Kunev, 1988; Todorov et al., 1995;
Tronchuk, 2001; Dourmand et al., 1999).

A certain effect on the dry matter (DM)
content of the manute has the quantity of
water, depending on the way of cleaning
(lvanova, 2003). Kirov et al. (2010) have
found that the richer the nutrient intake,
even in ruminants, the higher their content
in the resulting compost.

According to Ivanov (2009), pigs manure
has more permanent content than those
of ruminants, as both the quantity and the
chemical composition of the manure
depend not so much on the nutrition and
age of the animals but mainly on the
processing and storage technology. In



XpaHeHeTOo M Bb3pacTTa Ha XMBOTHUTE, a
npeanMHO OT TEXHO/0rMATa Ha 06paboT-
Ka 1 CbxpaHeHue. MNpu HenpasBUIHO CbX-
paHeHne 1 K3non3saHe, oTnagbuuTe OT
XMBOTHOBBACTBOTO Ca MOTEHUMaHN 3a-
MBPCUTE/IN HA Mo4yBaTa M OKoJiHaTa cpe-
fa. B Tasn Bpb3ka Manolov (2003) e kaTe-
rOpUYeEH, Ye Nnpu 3aHWKeHa KynTypa B Xu-
BOTHOBB/CTBOTO M B YACTHOCT Henpasu/l-
HO CbXpaHeHne 1 KoMnocTmpaHe, 3aryou-
Te Ha pasTBOPUMU XPaHUTESTHN efleMeHTH
morat ga gocturHat go 20% npu asora,
7% npw poccopa 1 35 % npu Kanus.

O6opckNAT TOp, OCBEH Ye e oTna-
ObK, e 1 pecypc, HO TpabBa fa ce cbXxpa-
HABa M ynpas/isiBa NpaBwiHO. CbLyecTBy-
BaT pa3NNyHM METOAMN U TEXHOMOTNW, KOM-
TO MO3BOJIABAT TOpPOBaTa Maca fa ce npe-
BbpHE B KOMMOCT unm 6uotop. Sweeten
(1992) nocouBa, 4e Npu NPaBUHO yrpas-
NleHVe Ha cuctemarta Ha hepMeHTauus,
MOXe [a Cce HamasM 3HAYUTEsSTHO KOJu-
4yeCcTBOTO Ha a30T B Topa, HO Ha dhocdop
N Kanuii ToBa ce nocTura no-TpygHo. 3a-
ryéute Ha a3oT OT M3MMBaHe Hamanssar
00 4-6% npu NOKpUTK C MOSIMETUSIEHOBO
chonmo kynose Ha 06opcku Top, B cpas-
HeHue ¢ 10-14% 3ary6u npu OTKPUTO CbX-
paHsBaHe (Kirchmann and Witter,1989).
Opyrn aBtopu (Katsarov et al.,, 2003;
Szostak and Bekier-Jarowska, 2003)
yCTaHOBSIBAT, Ye TOPOBUTE OTNaAbLUu Npu
[ob6po cbxpaHeHue u npepaboTka morat
Ja 6bjar nonesHn 3a HatopsiBaHe Ha
3eMefiefICKkn 3emMu.

N3TbkHaTuTe no-rope obcTosATeN-
cTBa Mnokassar, ye nNpobnembT obxBalia
CbXpaHeHVeTo W B Hai-ronsama creneH
npepabotkata Ha Topa. EgHa OT Bb3-
MOXHOCTWTE 3a CbXpaHsiBaHe U yBesimya-
BaHe Ha XpaHuTesHUTe BellecTBa B Topa
€ M3M0/3BaHeTO Ha KanngopHUIAcKN Yyep-
Beu (Lumbricus terrestris). B pe3synraT Ha
XpaHEeHeTo Ha 4YepBeHUTe KannudgopHuii-
CKV YepBeW C opraHnMyeH KOMMocT A0 Mbi-
HOTO My MpeBpbLUaHe B YepBueBn eka-
MK, ce nosyyaea OpraHuyeH marepuvan
(6uotop). Cnopep, Kirov et al. (2010) u
Barry (2005), npu npepaboTka Ha TOpoBa-
Ta mMaca OT YepBeHUTe KasMDOPHUIACKU
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case of improper storage and use,
livestock wastes are potential pollutants of
the soil and the environment.

In this connection, Manolov (2003) is

firmly convinced that with degraded
culture in livestock farming and in
particullar improper  storage and

composting, losses of soluble nutritiens
can reach up to 20% of the nitrogen, 7%
of phosphorus and 35% of potassium.

The manure is, besides being a
waste, also a resource, but must be
stored and managed properly. There are
different methods and technologies that
allow the manure mass to become
compost and bio manure.

Sweeten (1992) states that under proper
management, the fermentation system
can significantly reduce the amount of
nitrogen in the manure, but for
phosphorus and potassium this is more
difficult to achive. Nitrogen losses from
washing decrease to 4-6% in heaps of
manure coated with polyethylene foil
compared to 10-14% losses in outdoor
storage (Kirchmann and Witter, 1989).
Other authors (Katsarov et al.,, 2003;
Szostak and Bekier-Jarowska, 2003)
found that with good storage and
processing, the manure wastes can be
useful for fertilizing farmlands.

The circumstances outlined above
show that the problem involves storage
and to great extent, the processing of the
manure. One of the options for storing
and increasing nutrients in the manure, is
the use of California worms (Lumbricus
terrestris). As a result of the feeding of
Red California worms with organic
compost until its complete conversion into
faeces, an organic material (bio manure)
is obtained.

According to Kirov et al. (2010) and Barry
(2005), in the process of manufacturing of
the manure mass from Red California



yepBeun B OpraHuWyeH Top ce yBenuyasart
YCBOUMUTE XUMUYHW ENIeMEHTHN, KaTo
KayecTBOTO MYy 3aBUCU OT U3XOLHUA 3a0-
XeH opraHnyeH maTtepuan. CbabpxaHue-
TO Ha XpaHUTEesIHN eNeMeHTN B OpraHuy-
HUSA TOp Bapupa B LUMPOKW TpaHuuM, a
TOBa B/IMsie OUPEKTHO BbPXY KAauyecTBOTO
My. KaTo kpaeH npoayKT KOMMOCTbT B
OENCTBUTENHOCT U Ccrief, Kpasi Ha npoueca
Ha npepaboTka He e Hamb/IHO CTabuseH,
nopaan KOeTo SiMncea eguHeH caHaapT 3a
KOMMNOCT. B cpaBHeHWe ¢ Hero, 6UoTopbT
e no-ctabuneH, HO OKosHata cpeja
oKasBa BAUAHWE nopagu ronamara My
XUrPOCKOMUYHOCT, B Ppe3ynTar Ha KOeTo
ce Habnwgasa NpomMsHa Ha TersioTo my. B
npakTvkara e npueTo kayecTBOTO U Mones-
HaTa CTOMHOCT Ha 6uoTopa (bnoxymyc) aa
ce onpegenatr npu 45% BnaxHocT. lMpu
Tasy BMXHOCT GMOTOPBLT € Hali-CTabuneH,
Hall-obpe 3aabpXka ocTaHasiata BoAa, a u
Hail-masiko noema Bnara oT Bb3fyxa.

Llenta Ha HacToALLOTO U3cnensaHe
bewe pda ce npocnegu AuHamukatTa B
XUMWYHUA CBHCTaB Ha KOMMOCT OT roeBeja,
oBUe, 6BOMM N CBMHE cnepn npepaboTka-
Ta My B OMOTOp 4pe3 uyepBeHUTe Kaiu-
(POPHUICKM YepBeN.

MATEPWNANT N METOA4WA

OT hepmnute Ha 3emepencku
WHCTUTYT - rp. LymeH Gelue B3eTa npsAcHa
TopoBa Maca OT roseja, oBLe, 6UBON 1
CBUHE W HaTpynaHa Ha KynyuHu C BMWCO-
ynHa 100 cm Bbpxy 6eTOHHa nowaaka,
Kato ce MpuIoXu efHakBa TexHOs0rns
Npv HEYNTbTHEH HA4YMH Ha KoMmmnocTupa-
He. MNpsicHaTa roeBexaa Top 6eLue nonayye-
Ha BC/IeACTBME M3XPaHBAHETO Ha KpaBute
CbC cregHarta gaxba: LapeBuYeH cunax,
NIOLEPHOBO CEHO, KPBbMHO LBEKIO MW
KOHUeHTpupaHa cmecka. lNpscHata oBuya
Top Oelwe B3eTa OT oBuUedepma npu
n3xpaHBaHe Ha faxba CbC CbAbpXaHue:
NIOLEPHOBO CEHO, LAapeBUYEeH Cuax,
cnamMa 1M eyeMVK W LAapPeEBUYHO 3bPHO.
Mpn 6uBoAMNTE Gelle m3xpaHBaHa gaxba
B CbCTaB: 3e/leHa JlOLEpPHa, eyeMnyeHa
cnamMa W KOHUEHTpUpaHa CMecka, a npu
CBUHETE - KOHUEHTpMpaHa cmecka. [lo
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worms into organic manure, the digestible
chemical elements increase and its quality
depends on the starting organic material.

The nutrient content of organic manure
varies widely and this directly affects its
quality. As a final product, the compost
during and after the manifecturing
process, is not completely stable, and
therefore there is no uniform compost
standard. Compared to it, the bio manure
is more stable, but the environment has
an impact due to its high hygroscopicity,
resulting in a change in its weight. In
practice, it is accepted that the quality and
useful value of the bio manure (biohumus)
should be determined at 45% humidity. At
this humidity, the bio manure is the most
stable, best retains the rest of the water,
but also takes the least amount of
moisture from the air.

The aim of this study was to
determine the dynamics in manure
chemical content from cattle, sheep,
buffaloes, and pigs after the process of
bio manure manufacturing by Red
California worms.

MATERIAL AND METHODS

A fresh manure mass of cattle,
sheep, buffaloes and pigs from farms of
Agricultural institute Shumen was
collected, and accumulated in piles of 100
cm high on a concrete site, using the
same technology in an uncompacted way
of composting. Fresh cattle manure was
obtained by feeding the cows with the
following diet: corn silage, lucerne hay,
sugar beet, and concentrated feed.

Fresh sheep manure was taken from a
sheep farm while feeding a diet
containing: lucerne hay, corn silage, straw
and barley and corn grain. The buffaloes
were fed a diet containing: green lucerne,
barley straw and concentrated feed, and
pigs - a concentrated feed.

During the fermentation, it was intended



BpemMe Ha (pepmeHTauusATa ce crnegelle
Ja ce HamManAT 40 MUHMMYM 3aryéuTe Ha
XpaHuUTeNHUTE efIeMeHTU OT U3napeHue n
n3mMmBaHe, Kato npes ropeLuTe AHU Topa
Ce HaBnaxHsBalle C BOAA, a Npu Basiexu
ce nokpusalle ¢ NoaveTuneHoso ¢onuo.
CtndompaHuaT Top He ce pasbbpksalle,
3a [la ce Hama/iAT 3arybuTe Ha as3oT oT
usnapeHve. depmeHTaumaTa NPOABLIIKA
cefem meceLa.

Mo Bpeme Ha npoleca Ha KOMMoc-
TUpaHe 6sxa KOHTpO/MpaHu napameTpu-
Te, KOUTO MMAaT BPb3Ka C HOPMasTHUA XO[,
Ha npotieca, Kato BNaXHOCT, Temnepary-
pa n pH. NpomeHuTe, KOUTO HacTLNBAT B
opraHuyHaTa marepus MO BpPeEMe Ha
npotLieca Ha KomnocTupaHe, ca pasnaraHe
(tbepmeHTauus) n 3peeHe, Npu NPOMsiHa-
Ta Ha TemnepaTypata M W3MEHEeHue Ha
aKTMBHOCTTa Ha MUKPOOHWUTE nonynauuu.
BcneacTteve Ha geiHOCTTa Ha YepBeHNTe
Ka/IMQDOPHUIACKM  YepBen, OpraHuyHarta
6uomaca npemuHaBa B MpeceH U y3psan
KOMMOCT. [0TOBUSA CypoB 61O Xymyc 6elue
n3BafeH OT fnernara MM npu OKosio 65-
70% Bnara 3a CylleHe Ha TedyeHue [0
BNaxHOCT 45-50%, KOATO fafe Bb3MOX-
HOCT 3a crejBawara My npepabortka —
pacuHmpaHe. OT BCEKM KOMMOCT U 6UO-
TOp 6sXa B3eTu cpefHu Npobu cbe cpes-
HOo Terno 1,4-1,8 kg. ®UINKOXUMUYHUAT
aHanM3 Ha kKomrnoctra K 6uoTopa ce
M3BBbPLIN B labopartopusita Ha Tpakuinckm
yHuBepcuteT - Ctapa 3aropa, no ctaHgapT-
HUTE 1 YTBbPAEHN METOAM 3a onpefensiHe
Ha Cyxo Terno u CbAbpXaHue Ha XUMUYHU
enieMeHTn B Topa. MonyyeHnTe AaHHM 6sixa
06paboTeHn No meToauTe Ha BapuaLMOoH-
HaTa cTaTtucTuka.

PE3SYNTATU N OBCbXOAHE
B Ta6nuua 1 ca nokasaHu gaHHUTe
3a XUMWYHMSA aHanM3 Ha Komnocta oT
rosega, oBue, 6nBonu n ceuHe. lNMpouex-
TbT Ha Bnarata B KOMMOCTa Bapupa B
LUMPOKK FPpaHnLM, KaTo C Hali-HuCcKa CTOM-
HOCT e KomMnocTbT oT oBue (53%), a ¢
Hali-B1CcoKa CTOMHOCT - CBUHCKNA KOMNOCT
(67%). Mpu BCUYKM u3cneaBaHU npodu
YCTaHOBEHWSIT NPOLEHT Bflara e HopMasieH
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to minimize the losses of nutrients from
evaporation and washing, as follows:
during the hot days the manure was
moistened with water, and during the
rains was covered with polyethylene foil.
Stacked manure was not stirred to reduce
nitrogen losses from evaporation. The
fermentation lasted for seven months.

During the composting, parameters
related to the normal process, such as
humidity, temperature and pH, were
monitored. Changes that occur in organic
matter during the composting process are
decomposition (fermentation) and
ripening, changes in temperature and
changes in microbial population activity.

As a result of the activity of the Red
Californian worms, organic biomass is
transformed into fresh and ripe compost.
The ready raw bio humus was removed
from the worm beds at about 65-70%
humidity for drying to 45-50% humidity,
which allowed for its next processing -
refining. From each compost and bio
manure were taken average samples with
an weight of 1,4-1,8 kg.

The physico-chemical analysis of the
compost and the bio manure was carried
out in the laboratory of Trakia University -
Stara Zagora by standard and validated
methods for determination of dry weight
and content of chemical elements in the
manure. Variation statistics methods were
applied for processing of the obtained
data.

RESULTS AND DISCUSSION
Data for the chemical analysis of
compost of cattle, sheep, buffalo and pigs
are shown on Table 1. The percentage of
moisture in compost varies widely, with
the lowest value being the compost of
sheep (53%) and the highest value - the
pigs compost (67%). For all samples
tested, the percentage moisture found

was normal for compost, but logically the



Tabnumuya 1. XuMnyeH aHasin3 Ha pas/invyHm BUA0BE KOMMOCT
Table 1. Chemical analysis of different types of compost

Cattle (1),
X+SX

Sheep (2),

Traits X+Sx

Buffalo (3),
X+SX

Pig (4), Significance
X+Sx (P)

Moisture, % 55,17+0,99 53,00+1,30

60,00+3,55 67,00£3,58 | 1-3**
1-4***
D_frrx

3-4*

Total
nitrogen, %

1,60+0,16 1,43+0,04

3 krx
3-2*

0,81+0,26 1,12+0,23

Calcium,
g/kg DM

38,83%2,26 54,38+0,42

D] kEk
3o krx
3-Qkk
3-4rx*
Q-1 %%*
A-Dxx*

19,75+1,71 43,00£4,90

Phosphorus,
g/kg DM

27,03+0,80 63,12+0,46

1-2%x*
1-4***
3o krx
3-2kkk
3-4rrx
A-Dxx*

10,12+1,32 49,70+4,46

Potassium,
g/kg DM

11,75+0,42 4,89+0,08

PR
2_3kk
D_frrx
A-1x%*
A-3rx*

10,15+2,18 7,90+1,36

Magnesium,
g/kg DM

0,205+0,01 0,390+0,01

1-D%k*
1-4%

3-1%%*
3-Dkkk
3-4x**
A-]*r*

0,111+0,003 | 0,291+0,01

Manganese,
g/kg DM

365,5+8,25 | 502,21+4,66

1-D%k*
1-4x**
3-D%kk
3-4x**
Q-]

0,387+0,011 | 448,3+19,41

pH 6,9+0,13 7,2+0,13

6,9+0,22 7,0+0,14 -

Notice: * - P<0,05; ** - P<0,01; *** - P<0,001

3a KOMMOCT, HO JIOTUYHO MPOLEHTLT €
Hall-BMCOK Mpu KOMNocta OT CBUWHE,
KbETO camaTa CypOB/Ha € C Hai-BUCOKO
CbAbpXaHne Ha Bofga. A30TLT KaTo
CTPYKTYPEH efneMeHT (OCHOBEH rpajvBeH
efleMeHT Ha 6enTbuM, aMUHOKUCENUNHMU,
aMmuauv, HYK/IeMHOBM KucenuHu, cocdatn-
an, TNuko3nan, u ap.), urpae nbpeocTe-
MeHHa ponst B MPOLEecuTe Ha pacTex u
pasMHOXaBaHe Ha opraHusmMuTe. [oBex-
VAT KOMMOCT € C Hai-BNCOKO CbhAbpxa-
HMe Ha 06wy, a3oT (1,60%), a ¢ Hal-HMCBK
npoLeHT obL, a3oT e BMBOJICKMA KOMMOCT
(0,81%). Pa3nukata e c BMCOKa [0OCTO-
BepHocT (P<0,001). Cbuwio Cc AokasaHa

percentage was highest for compost from
pigs where the raw material itself had the
highest water content. Nitrogen as a
structural element (a basic building block
of proteins, amino acids, amides, nucleic
acids, phosphatides, glycosides, etc.)
plays a major role in the processes of
growth and breeding of organisms. The
cattle compost has the highest total
nitrogen content (1.60%), and the lowest
percentage of total nitrogen is the buffalo
compost (0.81%). The difference is highly
(P<0.001). The difference in total nitrogen
content between buffalo compost
compared to sheep compost is also
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pasfvka no OTHOLIeHue Ha o6wua asoT
ca CrToOli-HoCTUTE npu  OGUBOMCKMA B
cpaBHeHwue ¢ oBuuns komnocTt (P<0,01).

C Hail-BMCOKO CbAbpXaHue Ha
Kanuuin e osums komnocT (54,38 gl/kg
CB), cnegBaH OT CBWHCKUS KOMMOCT
(43,00g0/kg CB), a cnep, Hero ce Hapexaa
ropexans komnoct (38,83g/kg CB). C
Hali-HUCKO CbAbpXaHWe Ha Kanuuidi oT
19,75g/kg CB e 6uBONCKMA KOMMNOCT
(P<0,001). MNo-BMCOKOTO CbAbPXaHME Ha
KasiumMii B NpobuTe KOMMOCT OT OBUE,
CBUHE 1 roBeja e B Nnpska 3aBUCMMOCT OT
forarara Ha Kanuuin XxpaHa, KOsiTO XXMBOT-
HUTE ca npuemManun, B CpaBHEHUEe C
fakbarta Ha 6umBonute. MO OTHOLWEHUE
CbAbpXaHNeTo Ha poccop Cbwo Hail-
6orat e KOMNOCTbT OT OBLE, cnefiBaH oT
CBUHCKMAT, TOBEXAMAT W C Hal-HUCHK
NpoLeHT e 6mBonckuAT komnoct (P<001).
CbAbpXaHNETO Ha Kanuii e Hai-ronsiMo
npu rogexausa komnoct — 11,75g/kg CB,
a Hail-mMasIko MnpyM  OBYMS  KOMMOCT —
4,89g/kg CB. o OTHOWEHNE Ha MUKPO-
efleMeHTUTe MarHesuin 1 maHraH 6mBon-
CKUSAT KOMMOCT € C Hal-HUCKW nokasare-
/1, @ C Hai-B1COKN Nokasartesiv € OBUMAT
KOMNOCT, MNpu  [OCTOBEPHW  pPas/nku
(P<0,001). CtoitHocTMTE Ha pH oT Bapu-
pat ot 6,9 go 7,2 3a pasnuyHute BuaoBe
KOMMNOCT U ca B MasbK Auanas3oH, OT
CbBCEM C/1ab0 KMCE/IMHEH XapakTep npes
HeyTpasieH A0 cnabo ankaneH. Tesw
pesynratute nokassar, Ye CbCTaBbT Ha
KOMMocTa Bapvpa B LUMPOKA TpPaHWLM B
3aBMCMMOCT OT BUAa Ha XMBOTHWUTE, BUAA
N CbCTaBa Ha XpaHata W HauMHa Ha
oTriexgaHe v noymcTeaHe.

Mo Bpeme Ha npoueca Ha NpeBpb-
LWaHeTo Ha nosypasnoXeHuss 060pCKM
TOp OT YepBEHUTE Ka/IMDOPHUIACKK YepBen
B TexHM (pekasmm ce YycTaHoBsABar
pas/iMyHM TEeHAEHUMW B MPOMEHUTE Ha
nscnegBaHNTe Makpo- U MUKPOESIEMEHTM
(Tabnuua 2). OT gaHHUTE ce BWXAa, 4ye
npu npepabdoTkata Ha pas/iMyHuTe BUAO-
BE OpraHv4yHyW TOpOBeE OT 4yepBeunTe ce
yBenmyaBa Cyx0TO BELLEeCTBO, a C ToBa U
ycBOMMUTE (DOPMU Ha XPaHUTENHN 3a

statistically significant (P<0.01).

Sheep compost has the highest
calcium content (54.38 g/kg DM),
followed by pig compost (43.00g/kg DM),
and cattle compost (38.83g/kg DM). With
the lowest calcium content of 19.75g/kg
DM is the buffalo compost (P<0.001).

Higher calcium content in compost
samples from sheep, pigs and cattle is
directly dependent on the calcium-rich
diet the animals have received compared
to the buffalo diet. In terms of phosphorus
content, the compost of sheep is the
richest, followed by pig, beef, and with
the lowest percentage is the buffalo
compost (P<001). The potassium content
is greatest in cattle compost — 11.75g/kg
DM and lowest in sheep compost —
4.89g/kg DM. Concerning trace elements
magnesium and manganese, the buffalo
compost has the lowest values, and the
highest values are found in the sheep
compost, with statistically significant
differences (P<0.001).

The pH values ranged from 6.9 to 7.2 in
the different types of compost and varied
in a small range, from a very slightly
acidic trough neutral to slightly alkaline
character. These results show that the
composition of the compost varies widely
depending on the type of animals, the
type and composition of the food, and the
way of breeding and cleaning.

Different trends in the changes of
the macro- and microelements (Table 2)
during the process of the transformation
of half-decayed manure from the Red
California worms into their faeces, are
observed. The data show that the
processing of the various types of organic
manure from the worms increases the dry
matter and, thus, the digestible forms of
plant nutrients in the final product — the
bio manure.
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Tabnuua 2. XMmMuyeH aHanus Ha pasnuyHn Bugose 6umotop
Table 2. Chemical analysis of different types of biomanure

Cattle (1),
X+Sx

Sheep (2),

Traits X+Sx

Buffalo (3),
X+Sx

Pig (4), Significance
X+Sx (P)

Moisture, % 43,60+2,04 50,30+2,63

50,20+2,40 | 1-3*
1-4*x*
Rt
3-4%

39,50+1,29

Total
nitrogen, %

2,25+0,13 1,87+0,05

3. rrx
3-2*

1,38+0,06 1,60+0,24

Calcium,
g/kg DM

50,76+2,02 60,50+3,02

PR
el i
3-Qkkk
3-4rrx
A-1%*%*
A-Dxx*

30,00+3,56 57,70+6,89

Phosphorus, 31,20+1,88 75,00+3,15

g/kg DM

1-2%**
1-4***
3o krx
3-Qkkk
3-4rx*
A-Dxx*

18,50+1,29 70,30+7,39

Potassium,
g/kg DM

18,20+1,62 5,30+0,18

D_1x**
D-3rkk
D-4***
A-]*k*
A-3Frx

17,3045,23 12,33+2,73

Magnesium,
g/kg DM

0,281+0,01 | 0,449+0,002

1-2%**
1-4%

31K
3-2%kk
3-4x**
Q-]

0,318+0,070 | 0,450%0,060

Manganese,
g/kg DM

426,7+1,92 | 648,5+22,44

1-2%**
1-4x**
3-Dkkk
3-4%**
Q-]

0,253+0,07 646,7+16,33

pH 7,4+0,14 7,6+0,12

7,8+0,08 7,7+0,14 -

Notice: * - P<0,05; ** - P<0,01; *** - P<0,001

pacTeHusiTa efleMeHTM B  KpaliHuA
npoAaykT — 6roTop. ToBa ro nNpasu LieHeH
€CTeCTBeH W3TOYHMK Ha MUHepanun wu
MWHEpPasTHX COMM NpK NpuaaraHeTo My 3a
HaTopsiBaHe, B CpaBHEHWEe C U3KYCTBEHO
npovn3BefeHnTe U MacoBO W3MO/3BaHN B
roiemn KosmyectBa B CbBPEMEHHOTO
CEeJICKOCTONAaHCKO MNPOU3BOACTBO MUHeE-
pasiHn Topose. CbAbpXaHUETO Ha Bara
B 6MOTO-pa € MNO-HWUCKO B CpaBHEHWe C
KOMMOCTa, Kato ce ABWKMW B rpaHuuuTe ot
39,5% po 50,3%. Hali-BMCOK NPOLEHT
HamaneHne Ha BNAXHOCTTa Ha Topa e
ycTaHOBeHO npu 6usonckus Top (20,5%),
cneaBaH OT CBUHCKUA (16,2%) 1 rosex-
ansa (11,57%), a Hali-maniko HamasieHne ce

This makes it a valuable natural source of
minerals and mineral salts when applied
as a fertilizer, in comparison to artificially
produced and commonly used mineral
fertilizers in large quantities in modern
agricultural production.

The moisture content of the bio manure is
lower than this of compost, ranging from
39.5% to 50.3%. The highest percentage
reduction in humidity of manure was
found in buffalo manure (20,5%), followed
by pig (16,2%) and cattle (11,57%), and
the least decrease was observed in
sheep manure, only 2.7%.
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Habngasa npu oBYKs TOp, camo ¢ 2,7%.

Mo oTHOLlEeHNe Ha KOJINM4YeCTBOTO
Ha obWwwua as3oT, C Hali-BUCOKO CbAbP-
XaHve oT 2,25% e rosexauaTr 6uoTop,
cnefsaH OT OBYUAT, CNef Hero CBUHCKK-
AT U C HaW-HMUCKO KOMYecTBO e 6uBO-
CKMAT. YCTaHOBEHMTe CTOMHOCTY crieasat
CblUMA pen KakTto 1 Npu pasnuyHute Bu-
fose komnocT. Tyk ce Habnwogasa cra-
OGWU/THO yBE/IMYEHME Ha CbAbPXKAHNETO Ha
a3oT B 6uoTOpa B CpaBHEHME C KOMMOcC-
Ta, KoeTo e cbec 130,8% npu oBums TOp,
cnepfBaH OT yBesinyeHme cbe 140,6% npn
rosexavs Top, 142,9% npu CBUHCKUA TOP
n 170,4% npw 6usonckus (Tabnuua 3).

The highest total nitrogen content
of 2.25% is found in the cattle biomanure,
followed by the sheep, and the pig and
the lowest content is found in the buffalo
biomanure. The values found follow the
same order as the different types of
compost. Here, there is a steady increase
in the nitrogen content of the biofuel
compared to compost, which is 130.8% in
sheep manure, followed by an increase of
140.6% in cattle manure, 142.9% in pig
manure and 170.4 % in buffalo manure
(Table 3).

Ta6nvua 3. MPOMEHN B XMMWUYHUS CbCTaB Ha Pas3/iMYyHUTE BUAOBE TOP Npwu

npepa6oTkaTa Ha KomrnocTta B GUoTop*

Table 3. Changes in the chemical composition of different types of fertilizer in
the processing of compost in a biomanure

Manure type Cattle Sheep Buffalo Pig

Traits ComposJBiomanure % ComposJBiomanure % ComposJBioman. % |CompostBioman.
Moisture, % |55.17  143.60 - 53.00 50.30 - 60.00 39.50 - 67.00 50.20 |-
Total 1.60 2.25 140.6 |1.43 1.87 130.8 |0.81 1.38 170,4 |1.12 1.60 142,9
nitrogen, %
Calcium, 38.83 50.76 130.7 [54.38 60.50 111.3 |19.75 30.00 155.7 143.00 57.70 134.2
g/kg DM
Phosphorus,27.03 31.20 115.4 [63.12 75.00 118.8 |10.12 18.50 182.8 49.70 70.30 141.4
g/kg DM
Potassium, [11.75 18.20 154.9 14.89 5.30 108.4 |10.15 17.30 140.4 [7.90 12.33 156.1
g/kg DM
Magnesium, [0.205 0.281 137.1 {0.390 0.449 115.1 [0.111 0.318 286.5 0.291 0.450 154.6
g/kg DM
Manganese, 365.5  |426.7 116.7 [502.21 |648.50 129.1 |0.387 0.253 -34,631448.3 646.7 144.3
g/kg DM
pH 6.9 7.4 6,76 [7.2 7.6 526 6.9 7.8 11,547.0 7.7

*Notice:% - percentage increase in biomanure relative to compost

®0ochopHOTO 1 KauMeBO CbObp- The phosphorus and calcium
XaHvue e Hal-BMCOKO npu oBuus 6uoTop, | content is highest in the sheep

cnefBaHo OT CBUHCKMSA 1 roBexXaus. Haii-
HUCKM CTOMHOCTU ca YCTaHOBEHM Mpw
6uBonckns buotop (P<0,001), kato nony-
YyeHWTe CTOWHOCTW criedBaT CbluMs peq,
YCTaHOBEH B OTAENHUTE BWAOBE KOM-
noct. TeHAeHUUsITA 3a yBENMYEHME Ha
CbAbPXaAHNETO HA MaKPOESIEMEHTUN CbB-
naga v ¢ TeHaeHUmsITa 3a yBesimuyeHne Ha
CbAbpPXaHNETO Ha a30T B 61oTopa — Haii-
BMCOKO npu 6uBonckma (155,7% wu
182,8%, 3a Ca U P CbOTBETHO) M Haii-

biomanure, followed by pig and cattle.
The lowest values were found in the
buffalo biomanure (P<0.001). The values
follow the same order as found in the
different types of compost. The trend of
increasing the content of macroelements
also coincides with the trend of increasing
the nitrogen content in the biomanure —
highest in buffalo (155.7% and 182.8%
for Ca and P resp.) and lowest in sheep
manure 111.3% and 118.8% for Ca and
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HUcko npu oBums Top (111,3% un 118,8%
3a Ca n P cboTtBeTHO — Tabnuua 3).
CbAbpXaHMeTo Ha u3crefsaHuTe
MUKPOENIEMEHTUTE KaJINA, MarHesuin u
MaHraH € HWCKO, HO CbLo Bapupa B
LUMPOKW TPaHWLM, KaTo roBeXAUAT 6umo-
TOp € Hait-6orat Ha kanuii — 18,20g/kg
CB, CBMHCKMSIT — Ha MarHesuii — 0,450
g/kg CB, a O0OBUMAT — Ha MaHraH —
648,5mg/kg CB. C Hali-HNCKN CTONHOCTM
Ha Kasmin e oBumAT 6ruotop — 5,3g/kg CB,
Ha MarHesuii — roeexamaTt — 0,281g/kg
CB, a Ha maHraH — 6GUBOICKMAT 6MOTOP, C
0,253mg/kg CB. TyKk TeHAeHUuATa 3a
yBe/IMYEHNEe e pas/inyHa — Hali-HUCKO e
OTHOBO YBEJIMYEHNETO MPU OBUNA TOP —
108,4%, HO cnep Hero ce Hapexpga
6uBonckns — cbe 140,4%. Mpu CBUHCKUS
N roBexgns ce Habnwgasa Mo-BUCOKO
KOHLUEHTpMpaHe Ha efemeHTa Kanuin —
CbOTBETHO yBe/inyeHueTo e cbe 156,1%
n cuc 154,9%. NHTepec npeactasnasa
yBenuyeHneto c¢ 286,5% Ha enemeHTa
MarHesuin npu 6uBONCKUSA TOp. [lpasu
BreyaTnieHne U U3KMOUUTESTHO HUCKOTO
CbAbpXaHNe Ha efleMeHTa MaHraH B
HEero B CpaBHEHWEe C ocCTaHaute Tpu
Bufa TOp, KOETO OCBEH TOBa BMECTO [Ja
ce yBesinyu, e Hamanano ¢ 34,63%.
CrtoiiHocTMTE Ha pH Bapupat B
6uoTtopa ot 7,4 o 7,8, KoeTo nokasea
TeHOEHUMA 3a JIeKO asikasim3npaHe Ha
KOMnocTa OT pas/iMyHuTe BUAOBE XMBOT-
HW, BCNeAcTBME Ha (hepMeHTauuoHHUTE
npoLuecn OT AelHOCTTa Ha KanudgopHuii-
ckute 4yepsen. Kato usno, croliHocTuTe
Ha nokasatesMTe B KOMnocTa u 6uotopa
JaBaT OCHOBaHMe f[a ce Hanpasu K3BO-
[a, Yye KOJIKOTO no-6oraTt Ha Makpoese-
MEHTM € M3MOoJI3BaHMA 3a XpaHa KOMMOCT,
TONKoBa Mo-6orat € U noayyeHuss 6uo-
Top. OT rnegHa Toyka Ha 6ronpoussoau-
TenuTe, OCHOBHUW Mosi3BaTenn Ha 6uotop,
M3N0/3BaHETO Ha TakbB C Hail-BMCOKA
KOHLUEHTpauus Ha XpaHUTesIHN BellecTsa
€ Hali-epukacHo, Tbili KaTo cnecTaBa
BpemMe 1 cpeAcTsa npu nNpUIoKeHNeTo
My. [Jo6bp Npumep ce ABsABa OBUMAT TOP,
KakBaTo e 1 MacoBara npaxTuka y Hac.
Ha Ta6bnuua 4 ca otpaseHu pecpe-

P resp. — Table 3).

The content of the microelements
potassium, magnesium and manganese
is low but also varies widely, as the cattle
biomanure is the richest in potassium —
18.2g/kg DM, the pig biomanure is the
richest in magnesium — 0.450g/kg DM,
and the sheep manure is the richest in
manganese — 648.5mg/kg DM. The
lowest values of potassium are found in
sheep biomanure - 5.3g/kg DM, of
magnesium — in cattle biomanure -
0.281g/kg DM, and of manganese — in
buffalo biomanure — 0.253mg/kg DM.
Here, the trend of increasing is different -
the lowest increase is found again in the
sheep manure — by 108.4%, then in the
buffalo manure — by 140.4%. There is a
higher concentration of the element
potassium in the pig and cattle manure —
the increase is by 156.1% and 154.9%
resp. Interestingly, the increase by
286.5% in the content of magnesium is
found in the buffalo manure. Also it is
noticeable an extremely low content of
the manganese in this manure in
comparison to the other three types of
manure, which, instead of increasing, has
been decreased by 34,63%.

Values of pH of the biomanure
range from 7.4 to 7.8, indicating a trend
of slightly alkalizing of compost from
different animal species as a result of the
fermentation processes from the activity
of the California worms.

In general, the values of the indicators in
compost and biomanure give reason to
conclude that the richer the
macronutrients used for food compost,
the richer the bio-fertilizer produced is.
From the point of view of bio-producers,
the main users of biomanure, the use of
the one with the highest concentration of
nutrients is the most efficient, as it saves
time and money in its application. A good
example is sheep manure is, as also the
mass practice in Bulgaria is.

Table 4 represents the reference
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PEHTHUTE CTOMHOCTU 3a CbAbpPXaHUeTo
Ha n3cnegpaHuTe MUHEpPanHU efieMeHTuU
B CbCTaBa Ha O6MOTOpP, B MPOUEHTK
CMpAMO CYXOTO BeLecTBo OT roseja,
oBLe, GMBOMN U CBMHE, CBMNOCTABEHU C
oTAesniHuTe nokasarenu. Mo cbabpxaHue
Ha 06l a30T, 6MBOMICKMAT TOP MMa no-
HUCKO cbAbpxaHue oT 1,38% npu pede-
PEHTHWU cTolHOCTM OT 1,5% po 2,5%, a
ocTaHa/MTe Tpu 6UOTOpOBE ce Hamwupart
B pehepeHTHUTE rpaHnLM 3a TO3U noka-
3aTen. o oTHoweHue Ha docopa npu
pedepeHTHN Hopmu oT 2,0 go 2,6%, ¢ no-
HUCKM CTOHOCTM ca 6mBonckuaT (1,12%) n
ropexanat  (1,76%), a npesuwaBaLm
petepeHTHUTE CTOMHOCTU 3a dhocdhop ca
0BYMAT TOp (3,73%) 1 CBUHCKMAT (3,5%).
Mo OTHOWeEHMEe CbAbpPXaHWETO Ha Kas-
UUiA 1 4yeTupuTe OMOTOpPOBE ca C Mo-
HUCKMN CTOMHOCTWM B CpPaBHEHME C pedoe-
peHTHUTE (4,0-6,0%), KaTto C Hal-HUCBK
nokasaten ot 1,82% e 6UBO/ICKMAT TOP.

values of the mineral content of the
biomanure composition as a percentage
of the dry matter content of cattle, sheep,
buffalo and pig compared to the individual
indicators. Buffalo manure has a lower
total nitrogen content of 1.38% with
reference values of 1.5% to 2.5%, and
the values of the other three biomanures
are within the reference limits.

The reference values of phosphorus are
within 2.0 to 2.6%, and the values in
buffalo (1.12%) and cattle manure
(1.76%) are lower, while these of sheep
manure (3.73%) and pig manure (3.50%)
are over the reference values.
Concerning the calcium content all the
four biomanure are lower than the
reference ones (4.0-6.0%), with the
lowest content of 1.82% in the buffalo
manure.

Ta6nuua 4. CbabpxaHMe Ha XpaHUTEsSTHU efleMeHT B BMOTOP OT roBeja, OBLE,
GMBOIN N CBUHE, CNPSIMO pedhepPeHTHUTE CTOMHOCTH
Table 4. Nutrient content in cattle, sheep, buffalo and pig biomanure against

reference values

. Dry matter | Total nitrogen |Phosphorus| Potassium |Magnesium| Manganes

Biomanure Y % % op/[, % % % pH
Cattle 56.40 2.25 1.76 2.86 0.016 0.024 7.4
Sheep 49.70 1.87 3.73 3.01 0.022 0.032 7.6
Buffalo 60.50 1.38 1.12 1.82 0.019 0.001 7.8
Pig 49.80 1.60 3.50 2.87 0.022 0.032 7.7
Reference 40-55 1525 2026 | 4.0-6.0 05-1.6 | 0305 | 78
values

Mo oOTHOWweHne Ha marHesva u
MaHraHa, n YyeTmpute Topa ca C No-HUCKO
CbAbpXaHne B cpaBHeHVe C pediepeHT-
HWUTE CTOMHOCTW, KaTto OMBOSCKMAT 6UO-
TOp OTHOBO € Hali-6eAeH. YcTaHOBEHUTE
pesyntatu nokassar, 4e OUBOJICKUAT
OMOTOP MO CbAbPXAHME Ha XUMUYHK
enemeHtTn (asoT, hocdop, Kanuwuii,
MarHe3uin 1 MaHraH) ChpsMO CyX0TO
BELLECTBO € Hali-befjleH B CpaBHEHWE C
Apyrute Tpu 6uoTOpa, KOETo ce Ab/hKU
Ha cneundmyHata gaxba 3a 6usonu.

N3BOAM
CbCTaBbT Ha Kommnocta Bapupa B
LWNPOKN TpaHuun B 3aBUCMMOCT OT BuAa

With regard to magnesium and
manganese, the four manures are lower
than the reference values, and the buffalo
biomanure is again the poorest. The
established results show that the buffalo
biomanure content of the chemical
elements (nitrogen, phosphorus, calcium,
magnesium and manganese) as a
percentage of the dry matter is the
poorest in comparison to the other three
biomanures due to the specific feed of
the buffaloes.

CONCLUSIONS
The composition of the compost
varies widely depending on the type of
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Ha JKMBOTHMTE, BUga W CbCTaBa Ha
XpaHata W HaunMHa Ha oTriexgaHe wu
noyncTBaHe.

Hail-masnkn npomeHu B CbCTaBa Ha
XpaHuTesiHuTe BellecTBa npu npepabor-
KaTa Ha Komnocta B 6MOTOpP ca ycTaHo-
BEHW NPV OBYMSA TOP, a Hal-ronemm — npwu
BGUBOJICKUSA.

OT rnegHa Touka Ha nonssaTtenute
Ha 6MOTOp, M3MO/SI3BAHETO Ha OBYWS TOp
KaTo Hali-6oraT Ha XpaHMTEeNHW BelecTea
(Ha nbpBO MACTO Mo  ¢ocdopHO wn
Ka/luMeBO CbAbpXaHue W Ha BTOpPO MO
CbAbpXaHne Ha as3oT) e Hali-ehmkacHo,
Tbil KaTto cnecrtsaBa BpemMe U cpeacrsa

animals, the type and composition of the
food, and the way of breeding and

cleaning.
The smallest changes in the
composition of the nutrients in the

processing of compost to a biomanure are
found in sheep manure, and the largest
are found in the buffalo manure.

From the point of view of bio
manure users, the application of sheep

manure as the most nutrient-rich
(primarily  phosphorus- and calcium-
containing and second - nitrogen

contenting) is the most effective as it
saves time and money in its application.
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PE3IOME

Llenta Ha uscnegBaHeTo e pa ce
onpenenu B/IMSAHMETO Ha Bb3pacTra Ha
MbPBO 3an/oXAaHe Ha HWULM OT YepBeHo-
LapeHa nopoja BbpXy M/IEKONpou3BoACTBO
npy pasnuyHu METOAM Ha OTIniexaaHe no
BpemMe Ha nepuof Ha nakraums. Vscnep-
BaHe e nposefeHO BLB hepma "ConroH"
OO/ B KpacHosipcku painoH. JaHHuTe
obxBaLat 583 kpaBu € MNPUKNKOYAA MHPBU
nepvos Ha nakraums, cropef NbpBOHa-
YasnHuTe wuscnenBaHusa. Kpasute ce
oTrnexaar no Tpu metoja B Tasu pepma:
Bbp3aHO oTrnexpaHe Ha kpasu (TH),
CBOOOAHO OTINexaaHe Ha KpaBu BbpXy
nerno ot cnama (FHSB) n cBo6ogHo
oTrnexgaHe B 6okcose (FHB). O6GwmAT
6poi1 Ha KpaBuTe No NbpBUs meTopq e 80,
BTOPUAT - 258, TpeTunart - 245. KpaBute ca
pasfeneHu B Tpu rpynu B 3aBUCUMOCT OT
Bb3pacTTa Ha MbpBO 3annoxgaHe (<15,
16-18 1 =19 meceLa) 3a BCEKM METOSA Ha
oTrnexpaaHe. MscnefgsaHn ca criefiHuTe
nokasarenu: mjeyHoct 3a 305 pgHeBHa
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SUMMARY

The aim of the research was
determining the effect of the first breeding
age of Red-Motley heifers on their
subsequent milk production at different
containing methods during lactation. This
research has been conducted in JSC
"Solgon" the Krasnoyarsk region.

The database consisted of 583 cows with
the finished first lactation compiled
according to primary breeding records
materials. In the farm, cows are
containing using three methods: tie-stall
housing (TH), free-stall housing on deep
straw bedding (FHSB) and free-stall
housing in box (FHB). The total number of
cows by the first method was 80, second —
258, third — 245. Cows were divided into
three groups depending on the first
breeding age (<15, >15 to <18 and >18
months) for each containing method. The
following indicators were studied: 305-day
first lactation vyield, live weight by first



nMbpBa NakTayus, X1MBO TErio npy Nbpeo
3annoxgaHe U nakrauusi, peHTabuaHoct
OT KpaBuTe. He e NOTBBLPAEHO BANSHNETO
Ha Bb3pacTTa Ha MbpPBO 3anjoxgaHe
BbPXY MJIEKONPOM3BOACTBOTO Ha Kpasw,
OTIIeXAaHNn MO  pas3nyHM  MeToan
pasnukata Mexay rpynute He e cTartuc-
TUYECKM 3HaYMMa. Bb3 OCHOBA Ha XMBOTO
TErfo Npes3 nepuoga Ha Nbpea Nakrauus,
KpaBu Ha Bb3pacT > 18 Mecela Nno Bpeme
Ha NMbPBOTO 3anjoXAaHe, OTrIeXAaHn no
MeToga Ha Bbp3aHO OTINexgaHe U
CcBOOOAHO OTrnexgaHe B 60KcoBe ummaT
npeavMcTBO Mpes WHAVMBMAM OT ApYyru
rpynu (+6.8 ... 26.8 kg; P<0.05 ... 0.001).
Hali-Bcoka [0X0AHOCT e HabnogaBaHa

npM KpaBu C Bb3pacT Ha MNbpBO
3annoxpgaHe < 15 wmeceua, Kouto ce
oTrnexgar no MeToAa Ha Bbp3aHo

oTrexaaHe; pasnukara cnpsmMo KpasuTe
C Bb3pacTTa Ha NbpBo 3annoxgaHe > 18
Meceua e 4.77% (P>0.05).

KnoyoBn aymn: Bb3pacTtta Ha
MbPBO 3ansoxgaHe, MIeKonpon3BoACTBO,
MeTof, Ha oTrniexaaHe, peHTabunHoCT Ha
Kpasute, UepBeHo-LLapeHa nopoja

yBO/[,

TexHonoruATa 3a oTrnexjaaHe WU
[JoeHe Ha KpaBuTe, 3aejHO C XpaHEHETO U
cenekuMoHHata u pasBbgHata paborta,
OKa3Ba 3HauuUTesIHO B/IMSIHNE BbPXY HUBO-
TO Ha MJ/IEKONPOU3BOACTBO U KAYeCTBOTO
Ha MnskoTo. Cucrtemara 3a ynpasneHve
Ha CbObpXaHWeTo TpsAbBa Hanb/HO fa
oTroBaps Ha (PU3NOSIOTUYHUTE HYXAWN Ha
XNBOTHUTE; Aa [OMpuHacsa 3a MnocTuraHe
Ha BUCOKA MPOW3BOAMTENIHOCT U Haii-
roNsM MKOHOMMUYECKN edpekT. 360pbT Ha
cuctemata Ha OTriexjaHe 3aBucu OT
cneumMduyHUTE YC/1I0BUA Ha CTONAHCTBO-
TO, BK/IHYUTENIHO  CBbCTOAHMETO  Ha
ypaxHaTa 6a3a, nopoan U NPOAYKTUBHMU
KayecTBa Ha egpwus poraT AOOUTBK, Hero-
BaTa NpPMcnocobMMOCT KbM YC/I0BUATA Ha
npomuwneHata TexHonorus (Kovalevskaya
et al., 2013).

[pyrn, He No-Masiko BaXHU (paKTo-
pW, KOUTO BAUSAAT BbPXY ObAELLOTO MIie-
KOMpOu3BOACTBO Ha KpaBuTe, e Bb3pacT-
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breeding and lactation, cow profitability.

The influence of the first breeding age on
the subsequent milk production of cows
contained in different methods is not
confirmed — the difference between the
groups was not statistically significant. In
live weight at the first lactation age the
cows, having age >18 months at the time
of first breeding, contained by TH and
FHB methods, have had an advantage
over peers from other groups (+6.8 ...
26.8 kg; P<0.05 ... 0.001).

The highest profitability the containing of
cows, calculated taking into the cost
account their cultivation, was observed by
cows with first breeding age <15 months,
that contained by TH method; difference
versus cows, having the first breeding age
>18 months, was 4.77% (P<0.05).

Key words: first breeding age, milk
production, containing method, cows
profitability, Red-Motley

INTRODUCTION

The technology of containing and
milking operation of cows alongside with
feeding and selection and breeding work
is significantly influencing the level of milk
production and quality of milk.

The content system must fully meet the
physiological needs of animals; contribute
to obtaining high productivity and the
greatest economic effect.

The choice of a containing system
depends on the specific conditions of the
farm, including on state of the feed base,
the breed and productive qualities of
cattle, its adaptability to the conditions of
industrial technology (Kovalevskaya et al.,
2013).

Other, no less important factors,
affecting the future milk production of
cows, is the age of the first breeding and



Ta Ha NbPBOTO 3an/oXgaHe U UHTEeH3UB-
HOCT Ha TexHWs pacTex B nepuoga oOT
paxgaHeTo [0 MbPBOTO OCEMEHSBaHe.
MakcumanHaTa peanmsauus Ha reHeTuy-
HUA MOTEeHUMan B M/IEKONPOU3BOLCTBOTO
MOXe [a ce ocurypu cb3gasaHe Ha pa-
LMOHA/THO XpPaHEeHe 1 YCNOBUSA Ha OTrex-
JaHe, KOUTO 6naronpuaATCTBaT pacTexa u
pa3BuTMeTO Ha toHuumuTe (Kovaleva et al.,
2014; Bondarchuk, 2016). CobuecTtByBat
pasnMYHM MHEHUS 3a OonTMMasHaTa Bb3-
pacT 3a MbpPBO OMNAOXKAAHE HAa IOHULMUTE:
Belozertseva (2011) u Kovalev et al.
(2014) cumTart, Ye OHMUMTE TpsbGBa ga ce
onnogAT Ha Bb3pacT oT 15-16 meceua,
Vilver (2015) n Martynov et al., (2017) —
Ha Bb3pacT oT 17-18 meceLa 3a Kpasu OT
UepHowapeHa nopoja; 3a nopoja
XonwaiiH - 13-17 meceua (Sawa et al.,
2018), 15.5 meceua (Krpalkova et al.,
2017), 17 meceua (Mohd et al., 2013) n
20-21  meceua  (Derkenbayev  and
Aydakeeva, 2016).

B HayyHaTa nuTepatypa uma mas-
KO MHopMauMsi 3a onTyMasnHaTa Bb3pacTt
3a NbpBO 3annoxgaHe YepBeHo-lwapeHa
nopofja Kpasu WM HAMa WHGopMauusa 3a
B/IMSHWETO Ha Bb3pacTTa Ha NbpBOTO
OCEMEHsIBaHe BbPXY HMBOTO Ha MJ/IEKO-
NPON3BOACTBO Ha KpasW, OTIeXAaHn Mo
pasnnyHu MeToau.

Llenta Ha n3cnegBaHeTo e ga ce
onpejesnn B/IMSHWETO Ha Bb3pacTTa npu
NMbPBO 3an/oxagaHe Ha HULY OT YepBeHO-
lWapeHa nopoja BbpXy M/IEKOMNPOU3BOA-
CTBO NPV pasnMyHM MeToAu Ha OTraex-
JaHe B nepnoj Ha nakrauus.

MATEPWNAN N METO4WA

V3BbpLUEHN ca Hay4yHW un3crepnsa-
HUA BBB pepma "ConroH" OO, (Yxypcku
OKpbI, KpacHosipcku paioH) Ha KpaBu OT
UepBeHo-llapeHa nopoga B Nepvog Ha
nbpBa fakrauyus, oTriexgaHn BbB hep-
Ma Nno Tpu pasNyHM meToga: Bbp3aHo
oTrnexgaHe Ha kpasu (TH), cBob6ogHO
oTrniexaaHe Ha KpaBu BbPXY Nerno ot
cnama (FHSB) 1 cB0o60AHO oTrexnaHe B
6okcoBe (FHB). )XnBoTHUTe ca pasgene-
HW Ha rpynn B 3aBMUCKMMOCT OT Bb3pacTTa
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the intensity of their growth in the period
from birth to the first insemination.

The maximum realization of the genetic
potential of milk production may be
ensured the creation of rational feeding
and containing conditions for growth and
development of heifers (Kovaleva et al.,
2014; Bondarchuk, 2016).

There are different opinions about the
optimal age of the heifers first breeding:
Belozertseva (2011) and Kovalev et al.
(2014) consider the heifers need to be
inseminated in 15-16 months age, Vilver
(2015) and Martynov et al. (2017) —in 17-
18 months age for cows of the Black-and-
White; for cows of Holstein 13-17
months (Sawa et al., 2018), 15.5 months
(Krpéalkova et al., 2017), 17 months (Mohd
et al, 2013) and 20-21 months
(Derkenbayev and Aydakeeva, 2016).

In the scientific literature little
information is about the optimal age of
first breeding of Red-Motley cows and
there is no information about the effect of
the first insemination age on the level of
milk production of cows contained with
different methods.

The aim of the research was
determining the effect of the first breeding
age of Red-Motley heifers on their
subsequent milk production at different
containing methods during lactation.

MATERIAL AND METHODS

Scientific research has been carried
out on the basis of JSC "Solgon"
(Uzhursky district, Krasnoyarsk region) on
Red-Motley cows at the age of first
lactation contained in the farm in three
different methods: tie-stall housing (TH),
free-stall housing on deep straw bedding
(FHSB) and free-stall housing in box
(FHB).

The animals were divided into groups



UM Ha MbpBO 3anjoxgaHe. B nbpBata
rpyna ca BK/HOYEHU KpaBu Ha Bb3pacTra
Ha NMbpBO 3annoxaaHe ot <15 Meceua,
BbB BTOpara rpyna ca Kpasu Ha Bb3pacT
> 15 go < 18 meceua, a B B TpeTara rpyna
KpaBu Ha Bb3pacT > 18 meceua.

MokasatenuTte 3a fo6msa OT NbpBa
naktauma 3a nepwog ot 305 gHM ca
YCTaHOBEHU B CbOTBETCTBME C [AaHHU 3a
3annoxpaaHe 4pe3 nporpama  Selex
(Pycus). UscnepsaHu ca nokasartenute
3a M/1EKONPOU3BOACTBO: [OBUB HA M/ISIKO,
CbAbpXaHne Ha Ma3HWHW, CbAbpXaHue
Ha NPOTEeVHW, MNIEYHN MA3HUHUN U NpoTen-
HWU. KoeuUMEeHTbT Ha M/IEYHOCT e onpe-
Aenex no dhopmyna:

LY
LW x100,

MC =
KbAeTo
MC - koedULMEHT Ha MeYHocCT, kg;
LY - mneuyHoct 3a 305 gHeBHa nbpBa
naktauus, kg;
LW - XuBo Terno npu nbpea flakrauus,
kg.

JoxogHoctta  OT
onpenensa no opmyna
2014):

KpaBa ce
(Anistenok,

P:SP><MY—(CP><MY+CG><BWG)

depending on their first breeding age.
Cows with the first breeding age <15
months were included in the first group,
cows with age >15 to <18 months — in the
second group, cows with age >18 months —
in the third group.

Indicators of 305-day first lactation
yield were established according to the
breeding records using the Selex program
(Russia). The milk production indicators
were studied: milk vyield, fat content,
protein content, milk fat and protein.
Milkability coefficient was determined by
formula:

CP x MY + CG x BWG

KbAeTo

P - noxogHocT oT KpaBa, %;

SP - npogaxHa ueHa 3a 1 kg Mmnsko, B
pyo6nu;

CP - pa3xoau 3a npoussoactso Ha 1 kg
M/ISIKO, B py6nu;

CG - pasxoau 3a 1 kg neuan6a, B py6nu;
MY - mneuHocT 3a 305 aHu, kg;

BWG - yBennyaBaHe Ha TefleCHO Tersio B

nepuoga OT paxpaHeto [0 NbpeBO
oTensaHe, kg.
O6paboTkata Ha  NoayyeHuTe

JaHHW e Wu3BbplleHa Bb3 OCHOBA Ha
obLonpueTn CTaTMcTUYeCKM MeToau Ha
nepcoHasneH koMnoTbp ¢ Microsoft Excel.
CTeneHTa Ha 3HAYMMOCT Ha pasnukute B
nokasarenute  Mmexgy rpynute  ce
onpegens upe3 t-tect Ha CTy4bHT.

1)

where

MC — milkability coefficient, kg;

LY — 305-day first lactation yield, kg;

LW — live weight on the first lactation, kg.

Cow profitability was determined
by formula (Anistenok, 2014):

%100, 2
where

P — cow profitability, %;

SP — selling price of 1 kg of milk, rub.;

CP — cost per production 1 kg of milk,
rub.;

CG - cost of 1 kg gain, rub.;

MY — 305-day milk yield, kg;

BWG - body weight gain in the period
from birth to the first calving, kg.

The processing of the obtained
data was carried out on the basis of
generally accepted statistical methods on
a personal computer using Microsoft
Excel. The significance level of indicators
difference between the groups was
determined by Student'’s t-test.
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Pasnukata e 3Hausma npu CTOMHOCT OT
P>0,95.

PE3YJITATU N OBCBXXOAHE
AHanusvpaHu ca nokasartesuTe 3a
M/IEKONPOM3BOACTBO WM XMBO Terno Ha
583 kpaBu oT YepseHo-wwapeHa nopoja B
3aBMCMMOCT OT Bb3pacTTa UM Mnpu NbPBO
3annoxgaHe. >XMBOTHUTE Ha Bb3pact >
15 pgo < 18 meceua npu NbPBOTO oceme-
HABaHe ummaT Hali-ronam gan (44,6%) B
CTaf0TO, XMBOTHMTE Ha Bb3pacT > 18
Meceua umat Hai-manbk gan (20,9%),
ocTaHasiMTe XuBOTHM (34,5%) ca Ha
Bb3pacT <15 mMeceua (Tabnuua 1).

The difference was recognized as
reliable, starting with a value of P>0.95.

RESULTS AND DISCUSSION

The indicators of milk production
and live weight of 583 Red-Motley cows
were analyzed depending on its age at
the first breeding. Animals with age >15 to
<18 months at the first insemination had
the largest share (44.6%) in the herd,
animals with age >18 months had the
smallest share (20.9%), the rest animals
(34.5%) were at age <15 months (Table
1).

Tabnmuya 1. MNekonpoms3BOACTBO U XMBO Tersio Ha KpaBuM B 3aBUCUMOCT OT

Bb3pacCT Ha N'bpPBO 3anjioxxnaHe

Table 1. Milk production and live weight of herd cows in depending on the first

breeding age

Moka3aTen/Indicator

MbpBo 3annoxgaHe, meceun/First breeding age, months

<15 >15 to <18 >18
Bp. kpaBu / No. cows 201 260 122
PK1BO TErno npu Nbpeo 3anioxgaHe
Live weight on the first breeding, kg 381.7+1.41 388.5+1.480" 403.7+3.24%9™

MneuHocT / Milk yield, kg

6688.7+88.37

6600.8 £73.21 6552.8+120.5

CbabpXaHue Ha Mas3HWHU B MJISIKO

Fat content of milk, % 4.06+0.010%™ 4.05+0.005%" 4.03+0.007
CbAbpXaH/e Ha MIeYeH NpoTenH
Protein content of milk, % 3.08+0.002? 3.09+0.002 3.08+0.002?
MasHuHn / Milk fat, kg 271.3+3.55 267.5+2.99 264.1+4.87
MpoTennu / Milk protein, kg 206.3+2.72 203.842.26 201.8+3.69

PKvBo Terno npu nbpBa nakraums
Live weight on the first lactation, kg

497.5+1.58®"

503.1+1.49®" 512.4+3.580"

CbOTHOLLEHNE Ha M/IEYHOCT CNPSIMO
kmBo Tersio / Ratio of milk yield
to live weight, kg

1348+18.29%"

1313+14.49 1282+23.05

@
at P<0.001, here and further.

B npoueca Ha aHanu3 Ha nokasa-
Tenute 3a MfeyHa NpPOAYKTUBHOCT ce
YCTaHOBM NPEBBH3XOACTBOTO HA XWUBOTHW,
OCEMEHEHM 3a NbpBM MbT Ha Bb3pacT >
18 mecela no OTHOLWEHWE Ha CbAbpXa-
Hue Ha MneyHa masHuHa c 0.02-0.03%
(P<0.05-0.001), KaKTO 1 NpU XMBOTHU Ha
Bb3pacT > 15 o < 18 meceua B CbAbp-
XaHWeTo Ha mnedveH npotenH (+ 0.01%;
P<0.001).

@ - pasnukara ¢ rpyna 1 e 3Hauvma npu P <0.05 / the difference with group 1 is significant at P<0.05;
- pasnukarta c rpyna 2 e 3Hauuma npu P <0.001, oTTyk HataTbk / the difference with group 2 is significant

In the analyzing process of the milk
productivity indicators was established
the superiority of animals inseminated for
the first time at the age >18 months in
terms of milk fat content by 0.02-0.03%
(P<0.05-0.001), as well as animals with
the age >15 to <18 months — in terms of
milk protein content (+0.01%; P<0.001).
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He ca ycTtaHOBeHW CTaTUCTUYECKU
3HAYUMKN  pasnnKn  Mexay rpynute no
OTHOLWEeHMe Ha MieyHocTTa 3a 305 gHeB-
Ha nMbpBa Nakrauusa. [JaHHuTe oT Hawute
nscnefBaHnsa CbLOTBETCTBAT Ha pe3ynTa-
TuTe ot Sakaguchi (2005), Koronets
(2006) n Cooke et al. (2013), kouto
yCTaHOBABAT, Ye HAMa 3HauMMa Bpb3Ka
MeXay Bb3pacTTa Ha MbpBO 3annoxjaHe
1 gobrBa Ha MJISKO NPU MbpBa NakTauus.
B pesyntar Ha pasnpegeneHveTo Ha
KpaBuTe Mo Bb3pacT Ha NbpPBO ONIoXaa-
He 1 MeTOo/, Ha OTI/IeXaaHe no BpemMe Ha
naktauyms e yctaHoBeHo (Tabnuua 2):
KoraTo KpaBu Ca Bbp3aHW, OCEMEHeHU 3a
NbpBM NbT Ha Bb3pacT < 15 Meceua,
[obrBa Ha MAsiko e No-BUCoK ¢ 779.9 kg
CMpPsIMO  OCEMEHEHWTE  KMBOTHW  Ha
Bb3pact > 18 meceua. Tasm pasnuka
obaye ¥Ma CcaMO CK/IOHHOCT  KbM
HaJeXOHOCT (KpUTEepUAT 3a HadexAHOCT
e 1.86). Pasnukata mexgy rpynite B
apyrute metoam Ha otrnexagaHe (FHSB n
FHB) no TO3M nokasatesn € He3Hauyu-

TenHa (Tabnvuum 3 n 4).

No statistically significant
differences were found between the
groups in terms of the 305-day first
lactation yield. Our researches data are
consistent with the results by Sakaguchi,
[(2005]), Koronets (2006]) and Cooke et
al., (2013), who concluded there is no
significant  connection between first
breeding age and milk yield in the first
lactation. As a result of the distribution of
cows by age of the first breeding and
containing method during lactation was
established (Table 2): at tie-stall content
cows, inseminated for the first time at the
age <15 months, the milk vyield was
higher by 779.9 kg compared to animals
inseminated age >18 months.

However, this difference had only a
tendency to reliability (the reliability
criterion was 1.86). The difference

between groups in the other methods
(FHSB and FHB) at this indicator was
insignificant (Tables 3 and 4).

Tabnuua 2. MNekonpousBOACTBO M XMBO TEMN0 Ha KpaBWu, No MeToga Ha

BbP3aHO OTrNiexgaHe

Table 2. Milk production and live weight of cows, containing with tie-stall

MbpBo 3annoxaaHe, meceuu / First breeding age, months

Mokasaten/Indicator

<15 >15to <18 >18
Bp. kpaBu / No. cows 16 41 23
>KnBo Terno npu nupeo
3annoxgaxe / Live weight on the
first breeding, kg 373.646.58 378.6+4.88 404.6+9.20"?"

MneuHocT / Milk yield, kg

6580.4+345.3

6210.3 £199.0

5800.5+236.9

CbabpkaHue Ha Ma3HUHU B MISIKO

Fat content of milk, % 4.06+0.017 4.05+0.013 4.04+0.013
CbAbPXaHUE Ha M/IEYEH NPOTEUH

Protein content of milk, % 3.08+0.006 3.09+0.004%" 3.07+0.005
Ma3sHuHu / Milk fat, kg 266.3+13.33 251.1+7.93 234.1+9.33
MpotewnHu, kg / Milk protein, kg 202.5+10.51 191.64+6.04 177.847.17
YK1BO TErn0 Npv Nbpea nakrauys,

Live weight on the first lactation, kg 486.8+2.61 503.3+3.100™ 513.6+7.080"

CbOTHOLLEHNE Ha MIEYHOCT
cnpsamo xuBo Terso / Ratio of milk
yield to live weight, kg

1356+76.54%"

1233+38.00

1133+46.68
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Ta6r||/|u,a 3. Ml'IeKOI'IpOVI3BO,CI,CTBO n XmnBO Ters0 Ha KpaBu, NOo MeToAda Ha

CBO60,qHO oTrnexanaHe BbpxXy Jsiers1o oT C/iamMa

Table 3. Milk production and live weight of cows, containing with free-stall on

deep straw bedding

Mokazaten/Indicator

MbpBo 3annoxgaHe, meceuu / First breeding age, months

<15

>15t0<18

>18

Bp. kpaBu / No. cows

67

121

70

>KnBo Terno npu nupeo
3annoxgaxe / Live weight on the
first breeding, kg

380.7+2.56%"

388.2+1.82%"

402.8+4.250™

MneyHocT / Milk yield, kg

6646.0+148.4

6761.6+103.5

6850.2+148.8

CbabpkaHue Ha Ma3HUHU B MISIKO

Fat content of milk, % 4.05+0.010%" 4.04+0.008 4.02+0.011
CbabpxaHue Ha MieYeH NpoTemnH

Protein content of milk, % 3.09+0.004%" 3.09+0.003%" 3.08+0.003
Ma3sHuHu / Milk fat, kg 268.8+5.95 273.4+4.23 275.6+6.06
MpotenHu / Milk protein, kg 205.7+4.62 209.0+3.22 211.2+4.55
YXvBO Terno npv nbpea nakraums

Live weight on the first lactation, kg 501.1+3.27 502.6+2.31 513.045.35
CbOTHOLLEHME Ha M/IEYHOCT

cnpsamo xuBo Terno / Ratio of milk

yield to live weight, kg 1329+29.68 1347+20.71 1339+28.61
Tabnuua 4. Mnekonpou3BOACTBO W >XWBO Terno Ha Kpasu, CBOBGOAHO

oTrnexgaHnm B 6oKkcoBe

Table 4. Milk production and live weight of cows, containing with free-stall in box

Moka3aTen/Indicator

MbpBo 3annoxgaHe, meceun / First breeding age, months

<15 >15t0<18 >18
Bp. kpaBu / No. cows 118 98 29
YK1BO Terno npu Nbpeo 3anioxgaHe

Live weight on the first breeding, kg 383.4+1.70 393.0+2.40"" 405.2+6.41V"

MneuyHocT / Milk yield, kg

6727.6+117.1

6565.6+117.3

6431.8+278.1

CbabpXaHve Ha MasHUHU B M/ISKO

Fat content of milk, % 4.07+0.006 4.07+0.008 4.05+0.013

CbabpXaHne Ha MiievyeH NpoTenH

Protein content of milk, % 3.08+0.003 3.08+0.002 3.08+0.005

MasHuHun / Milk fat, kg 273.5+4.73 267.0+4.83 260.2+11.28

Mpoteunu / Milk protein, kg 207.2+3.60 202.4+3.61 198.0+8.47

PKnBo Terno npu nbpea nakrauus X X

Live weight on the first lactation, kg 496.9+1.89 503.7+2.41Y 510.0+5.76"

CbOTHOLIEHNE Ha MJTIEYHOCT cnpsamo

mnBo Terno, kg / Ratio of milk yield to

live weight, kg 1357+24.37 1305+23.25 1261+51.47
CbLECTBEHN Pa3/IMKn Mexay rpy- Significant  differences between

nuTe ce HabnogaBaT B CbAbpXaHUETO
Ha MasHWHW U NPOTEUHUN B MJISIKOTO, XXUBO
TEr/10 NPV NbPBO 3ansoXaaHe M nbpsa
MeToaM  Ha
oTrnexpaHe. Mo TO3M HauWH, KpaBwuTe,

nakrtauma  npu - BCUYKK
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OCEMEHEHM 3a MbpBW MbT Ha Bb3pacT
> 15 po < 18 meceua, nvart npegmMmMcTeo
npes XMBOTHUTE, OCEMEHEHU Ha Bb3pacT
> 18 meceua No OTHOLWEHME Ha CbObp-
XaHWeTo Ha mne4veH npotenH (+ 0.02%;
P<0,01) koraTo KpaBuTe ca Bbp3aHu Mo
BpeMe Ha naktauus. Haii-gobpu nokasa-
Te/M 32 KaYeCTBEHMS CbCTaB Ha M/ISIKOTO
ca HabnwfaBaHW Npu KpaBu C Bb3pacT
Ha MbpBO 3annoxgaHe oT <15 Meceua,
npy cBOOGOAHO OTINexaaHe Ha Kpasu
BbpXy flerno oT cnama. Npu T03n MeTof,
“Ma Mo-BMCOKO CbAbpXaHWe Ha Mas3HUHU
¢ 0.03 (P<0.05) ... 0.02% 1 nNpoTenHn B
MnsikoTo ¢ 0.01% (P<0.05), B cpaBHeEHME
C XVBOTHW OT APYrK rpynu.

Hail-ronsma CTOWHOCT Ha XMBO
Terno npv MbpBO 3annoxjaHe v Mbpsa
nakrauua ce ycTaHOBM MNpu Kpasu C
Bb3pacT Ha NbpBO 3anfoxnaHe > 18
Meceua. Te3n KpaBu nNpeBb3XOXAAT
Apyru ¢ Bb3pacT Ha NbpBO 3annoxjaHe <
15.0 u> 15 go < 18 meceua ¢ 26.0 1 31.0
kg (P<0.05) npu meTog Ha Bbp3aHO
oTrnexpgane, n ¢ 14.6 n 22.1 kg (P<0.01 -
0.001) npu cBO6OAHO OTrNEXAAHE BbPXY
nerno ot cnama. >XUBOTHUTE NpuU CBO-
604HO OTrnexaaHe B 60KCOBE, C Bb3pacT
Ha NbpBO 3annoxgaHe > 15 go < 18 u
> 18 wMeceua, npeBb3Xoxaar Te3um C
Bb3pacT Ha NbpBO 3arnyioxgaHe < 15.0
CbOTBETHO € 9.6 1 21.8 kg (P<0.01).

>KuBoTO Terno, npu nbpsBa Nakra-
UMA Ha KpasBW, C Bb3pacT Ha NbpBO
3annoxgaHe > 15 pgo < 18 n > 18
MeceLa, NPeBb3XoXaa Kpasu Ha Bb3pacT
< 15 meceua ¢ 16.6 n 26.8 kg (P<0.01-
0.001) npu BbP3aHO OTrAexaaHe, u ¢ 6.7
n 131 kg (P<0,05) npu cBOGOAHO
oTrnexpgaHe B 60kcose.

Hali-BMCOK KOe(ULMEHT Ha Msey-
HOCT MpY BbpP3aHOo OTrexaaHe Ha Kpasu
B nepuwog Ha nakrauusa e nosiydyeH npu
XMBOTHM C MbpBO 3annoxgaHe < 15.0
mMeceua; Toli e 1356 kg, koeTo e ¢ 223 kg
noseye (P<0.05) B cpaBHEHME C XUBOTHWU,
KOUTO Ca OCEMEHEHM 3a MbpBM MNbT Ha
Bb3pacTt > 18 meceua. Pa3nukata mex-ay
rpynute npu Apyrute MeToay Ha OTrIex-
[JaHe nNpu TO3M NokasaTes He e 3HauYMma.

>15 to <18 months, had an advantage
over animals inseminated at the age >18
months by milk protein content (+0.02%;
P<0.01) at tie-stall content during
lactation.

The best indicators of the qualitative
composition of milk were observed in
cows with the age of the first breeding
<15 months when free-stall containing on
deep straw bedding. It had higher fat
content by 0.03 (P<0.05) ... 0.02% and
protein content of milk by 0.01% (P<0.05)
compared animals of other groups.

Biggest live weight at the first
breeding and first lactation was in
animals with first breeding age >18
months. The cows exceeded animals with
first breeding age <15.0 and >15 to <18
months in live weight at the first breeding
by 26.0 and 31.0 kg (P<0.05) at tie-stall
housing, by 14.6 and 22.1 kg
(P<0.01-0.001) — at free-stall housing on
deep straw bedding.

The animals contained free-stall housing
in box with first breeding age >15 to <18
and >18 months exceeded animals with
first breeding age <15.0 by 9.6 and 21.8
kg (P<0.01).

Cows of first lactation, having first
breeding age >15 to <18 and >18
months, in live weight exceeded animals
with age <15 months by 16.6 and 26.8 kg
(P<0.01-0.001) at tie-stall housing, by 6.7
and 13.1 kg (P<0.05) — at free-stall
housing in box.

The highest milkability coefficient
at tie-stall housing during lactation was
obtained in the group of animals with the
first breeding <15.0 months; it was 1356
kg, that was higher by 223 kg (P<0.05)
compared to animals that were
inseminated for the first time at the age
>18 months. The difference between
groups in the other methods at this
indicator was not significant.
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Mpn un3uncnssaHe Ha [OXOOHOCT
OT KpaBa, kaTo ce B3emar npensuj He
camo pasxoauTe 3a M/IEKONpPon3BOACTBO,
HO M ApyrM 3a OTI/ieXjaHe Ha oHULUM
npes nepuoja npegn OCEMEHABAHETO,
3Ha4YMMO npeBb3X0ACTBO (4.77%; P<0,01)
Ha XMBOTHUTE OT MbpBaTa rpyna (Bb3pacT
Ha MbpBO 3annoxgaHe < 15 Mecela) B
cpaBHeHWe ¢ BTOpaTa rpyna (Bb3pacTt >
18 wmeceua) e ycTaHOBeHa camo npu

When  calculating the  cow
profitability taking into account not only
the cost of milk production but also the
cost of growing heifers during the pre-
insemination  period, a significant
superiority (4.77%; P<0.01) of first group
animals (first breeding age <15 months)
compared to the second group (age >18
months) was established only at tie-stall
content. In other methods, the difference

MeToga Ha Bbp3aHo oTrnexgaHe. pu | between  groups was  Statistically
Apyrv MeToan pasnukata mexay rpynute e | insignificant (Figure 1).
cTaTMCTUYECKU He3HauuTenHa (Purypa 1).
35 - 32.7 33.2 32.8
S0 -
i i
i 206 197 g,
15.5 12.8
15 - ~ 10.7
10 5
3 -
0 4
TH FHSB FHB
Housing methods of cows
m=15mo. m>15t0=18,0mo. O>18 mo.
dur. 1. JoxoaHoCT OT KpaBa, %
Fig. 1. Cow profitability, %
N3BOAN CONCLUSIONS

BnvsiHMeTO Ha Bb3pacTTa Ha NbpBO
3annoxgaHe BbpXy MJ/IEKONPON3BOLACTBO-
TO Ha KpaBW, OTIIEXAAHU MO pas/NyHK
MeToAM, e He3HaunTesneH. XXMBOTO Terno
npu MbPBO 3amnoXiaHe Ha HHWLM, oce-
MEHEHU Ha Bb3pacT > 18 meceua, npe-
BMlIABA TOBA Ha WHAMBMAW OT ApyruTe
rpynu ¢ 15.2 ... 22.0 kg (P <0.05 ... 0.01).
Ha 6as3ata Ha XMBOTO Ters0 B nepuoga
Ha NbpBa NakTauus, KpaBu Ha Bb3pacT =
19 meceua npu MbPBOTO 3anoxgaHe, npu
METOAN Ha Bbp3aHO OTrNeXpaHe U CBO-
604HO oTrnexaaHe B 6OKCoBe, UMaT npe-
AMMCTBO Npea MHAMBMAX OT APYrn rpynu
(+6.8 ... 26.8 kg; P > 0.05 ... 0.001).

The effect of the first breeding age on the
subsequent milk production of cows
contained in different containing methods
was insignificant. In live weight at the first
breeding of heifers, inseminated at age
>18 months, exceeded peers from other
groups by 15.2 ... 22.0 kg (P<0.05 ...
0.01). In live weight at the first lactation
age the cows, having age >18 months at
the time of first breeding, contained by TH
and FHB methods, have had an
advantage over peers from other groups
(+6.8 ... 26.8 kg; P<0.05 ... 0.001). The
highest profitability the containing of cows,
calculated taking into the cost account
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Hali-BcokaTa peHTabunHocT e Habnwga- | their cultivation, was observed by cows
BaHa Npu KpaBW C Bb3pacTTa Ha nbpBo | with first breeding age <15 months, that
3annoxgaHe <15 Meceua, KOUTO ce€ | contained by TH method; difference
oTrnexgar no MeToga Ha Bbp3aHo | versus cows, having the first breeding age
oTrnexgaHe; pasavkarta cnpsamMo kpaesute | >18 months, was 4.77% (P<0.05). With
C Bb3pacTTa Ha NbpBo 3annoxaaHe = 18 | other ways of maintaining a statistically
Meceua e 4.77% (P> 0.05). He e otkputa | significant difference between groups not
CTATUCTMYECKM 3HauMMa pasnuka mexagy | found.

rpynu ¢ Apyrn MeToam Ha oTrnexaaHe.
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PE3OME

Llen Ha HacTtoswara crtatua e ga
Hanpasu OLEHKa Ha XurmeHara B MJ/IEKO-
npepaboTearenHarTa uHAycTpus. W3cne-
JoBaTesickara 4acT OT Hacrtoslara cra-
TS e npoBejeHa B M/iekonpepaboTea-
TenHa pabpuka "Kabu" B rp. MHusHe
npes TPUMECEYHUS Nepuos Ha Hw,
aBrycTt, centemepu 2018 r. (Bizana, 2012;
Fatlum, 2011). Upes chuntpupaHe e onpe-
JeneH 6pos Ha KOMOHUWTE C MUKPO-
opraHu3Mu npu npuemMa Ha Mnsko. B
TEXHO/IOTMYHUSA NPOLEC Ha NPOU3BOACTBO
Ha CcupeHe e OueHeHa XurMeHata Ha
pabota (Renata et al., 2014). bposT Ha
GaKkTepuasiHuTe  KOJIOHUM  CIYXW 3@
onpegensiHe Ha obLwms 6poii 6akTepun 3a
ml mnsko (Keskinova and Ivanov, 2007;
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SUMMARY
This paper aims at hygienic
evaluation in the dairy processing

industry. The research part of this paper
was carried out in the “Kabi” dairy in
Gijilan during the three month period, July,
August, September 2018 (Bizana, 2012;
Fatlum, 2011). During the research, with
filtration we have determined the number
of colonies of microorganisms during milk
intake, and during the technological
process of white cheese production we
have evaluated the working hygiene
(Renata et al., 2014). The number of
bacterial colonies is a gauge that is used
to determine the total number of bacteria
per mL of milk (Keskinova and lvanov,
2007; Biokom, 2008). The increase in the



Biokom, 2008). YBennueHneTo B 6post Ha
KO/TIOHUNUTE, OBMKHOBEHO € MPUYMHEHO OT
3amMbpcsaBaHe Ha M/SKOTO C MNpaxoBu
YyacTMUM MO BpeMe Ha [OeHe Ha XMBOT-
HWUTE, OT XUrMeHarta Ha LOUNHOTO 06opya-
BaHe WAM Nopagy HenpaBW/IHO CbXpaHe-
Hueto Ha mnsakoTo (Renata, 2010; Irma,
1989). Ako aHa/M3vMpame pesynratute,
nonyyeHn B Tabnuua 1, we BMAMM, 4e
cnep omnTpauymaTa Ha MASKOTO 6poAT Ha
MUWKpPOOPraHu3mMmnTe Hamansiea. Jokato B
npoba 2 ce 3abensisBa BUCOKO MPUCHC-
TBME Ha MMWKPOOPraHu3mm CbC CTOMHOCT
oT 2.4x10° cfu/mL®, a cnep dunTtpupane,
CTOMHOCTTa Ha MWKPOOPraHmsMuTe naga
po 5.7x10° cfu/mL® Mpu awann3 Ha
npoba 4, ce BWKAa, 4Ye CTOMHOCTTA Ha
MUKpOOpraHmaMmTe B npobarta oOT un-
TPpUpaHO MASKO, OTHOBO HamasnsBa Ao
3.9x10" cfu/mL?® (Keskinova and Ivanov,
2007, Murova and Denkov, 2010; Bizena,
2012).

KntoywoBn pgymn:  6akTepuasniHu
KOJTOHUW, MASIKO, ouNTpupaHe

YBO/,

VikoHOMMYeckoTO pasBuUTME U [10-
b6anmM3aumsaTa Ha CBETOBHMSA Masap, Mpo-
MEHWNTE B XPaHEHETO, rosIAIMOTO NoTpe6-
JIeHNe Ha VHQYCTPUasiHW NpPoAayKTu, yBe-
NINYEHOTO noTpebneHve W3BbLH [OMa,
NPOMEHAT  enuaeMnoNornyHUa  npodun
Ha 6onectute, MNpPeHacsHW C XpaHw,
usnaramkn NoTpebuTenuTe Ha Apyru
puckoBe (Renata, 2010; Renata et al.,
2014). MNpuymHUTENUTE HA TE3M PUCKOBE
ca bGakTepmasiHu naTtoreHu karto Listeria
Monocytogenes n Escherichia coli kakto n
ronisiM 6poii 6akTepun yCTaHOBEHU B Xpa-
HWUTE, HO BUCOK PUCK HOCST 1 JPOXANTE U
nneceHute (Keskinova and Ivanov, 2007;
Murova and Denkov, 2010; Bizena, 2012).
O6nkHOBEHO 6e30nacHOCTTa Ha XpaHuTe
ce oueHsiBa Ype3 MUKPOBMONOrMYHO TeCT-
BaHe Ha XpaHuTesHM npobu, noabpaHu
Ha cnyydaeH npuHumn (Renata, 2010).
BesonacHoCTTa Ha npogykra Moxe fJa
6bae NoBAMsHa OT yBennyaBaHe Ha 6pos
Ha naTtoreHHuTe MUKPOOPraHn3mu,
TOKCUYHUTE KOMMOHEHTU (KaTO MUKPOOHM
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number of colonies is usually caused by
contamination of milk with dust particles
during milking, hygiene of apparatus used
for milking, or during poor milk storage
(Renata, 2010; Irma, 1989). From the
results obtained in Table 1, we see that
after milk filtration the number of
microorganisms present in milk
decreases. Whereas in sample 2 which
shows that unfiltered milk has a high
presence of microorganisms with a value
of 2.4x10° cfu/mL® and after filtration we
see that the value of microorganisms
present decreases to 5.7x10° cfu/mL>.
While analyzing sample 4 shows that the
value of the microorganisms in this
sample is, and if filtering this milk, we
again see a reduction in microorganisms,
where the value of the microorganisms
present in the milk after filtering is 3.9x10*
cfu/mL® (Keskinova and Ivanov, 2007,
Murova and Denkov, 2010; Bizena, 2012).

Key words: bacterial colon, milk
filtration

INTRODUCTION

The economic development and
globalization of the world market, changes
in  nutrition, high consumption  of
industrialized products, increased
consumption outside the home have
changed the epidemiological profile of
foodborne illnesses, exposing consumers
to other risks (Renata, 2010; Renata et
al., 2014). The causative agents of these
risks are bacterial pathogens such as
Listeria monocytogenes and Escherichia
coli as well as a large number of bacteria
found in foods but also at high risk are
yeasts and molds (Keskinova and Ivanov,
2007; Murova and Denkov, 2010; Bizena,
2012). Food safety has traditionally been
assessed through microbiological testing
of food samples that have been randomly
selected (Renata, 2010).

Product safety may be affected by the
reduction of the number of pathogenic
microorganisms, toxic components (such
as microbial toxins, environmental



TOKCWMHUW, 3aMbpCcUTENIN Ha OKoJHaTa cpe-
Ja unu octaTbuM OT NECTULMAN), UYYXKAM
npeagmeTn n ap. CnepgosartesiHo, No Bpe-
Me Ha pa3paboTBaHe Ha NPoAyKT, Tpsabea
Ja ce aHanm3npa pasBUTMETO Ha MOTEH-
LUMasiHMU puUCKoBe 3a Aa 6baaT mlberHatu
cBoeBpemeHHo (Renata et al., 2014; EU,
2005).

MATEPVAJT N METOOU

MeTogukaTa Ha paboTa ce ocHOBa-
Ba Ha OLUEeHkaTa Ha xurneHatra B MJeu-
HaTa NPOMWLLNEHOCT NO BpeMe Ha npepa-
60Tka Ha MISIKO 3a MPOU3BOACTBO Ha CU-
peHe. XUrmeHHaTa OLEeHKa BK/IHYBA MUK-
po6roIorMyeH aHann3 Ha npobu, B3eTu
ypes unTprpaHe npe3 MeceuuTe Hnu,
aBryct u centemepu: 4 npobu ca B3eTu
npean dwuntpupaHe, 4 npobu ca B3eTn
cnen dwunTtpupaHe, obulo 8 npobu npwu
npvemMa Ha MASKO B MJjiekonpepaboTsa-
TenHo npeanpuatne "Kaou" B MHunsiHe.
MpobuTte ca onakoBaHW B NOMMETU/IEHOBK
TOPOMYKM W TpaHCNOPTUPaHM C pPbYeH
tbpusep npu Temneparypa 4-6 °C. Mukpo-
OMO/I0TMYHMTE aHa/IM3n 3a XurMeHarta Ha
obopyABaHeTO, nepcoHasia W KpawHus
NPOAYKT ca NpOBEAEHN B MUKPOBMOMOrny-
HaTa nabopartopus Ha ®akynTeT no xpa-
HUTE/THU TEXHOMIOTUN MNpU  YHUBEpCUTET
Ha Mwutposuua "Vca bonetunun". Llen Ha
aHanM3a e fa YCTaHOBAT HexXesnaHu
MukpoopraHmamm (Renata, 2010; Murov
and Denkov, 2010).

PE3YJITATU N OBCBXXOAHE
3a ga ce Mosyyn BMCOKOKAYecTBe-
HO MJISIKO, TpsibBa Aa ce u3BbpLlIM Aobpa
dmnTpauus, cnasgaiiku creaHuTe npasuna:

- Mnskoto He TpsAbBa pa ce
mnTpmpa nog, HansiraHe;

- dunTbLPLT He TpsibBa da 6bAe
TBbpAE NbTEH;

- AKO ce u3nonsea cneypasHa ana-
paTypa 3a unTpupaHe, TA MbpBO TPs6Ba
ha 6bhe fobpe cbxpaHeHa U ae3nHdekun-
paHa;

- N3bsAreainte obpasyBaHeTO Ha
nsHa no Bpeme Ha thuntpupaHe (Renata
and Ariola, 2014; EU, 2005).
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pollutants or pesticide residues), foreign
objects, etc.

Therefore, during product development,
the development of potential risks should
be analyzed for its timely avoidance
(Renata et al., 2014; EU, 2005).

MATERIAL AND METHODS

The methodology of the work is
based on the assessment of hygiene in
the dairy industry during the processing of
milk for cheese production. Where
hygienic assessment includes
microbiological analysis of samples taken
by filtration during July, August and
September, where 4 samples were pre-
filtered, 4 samples after filtration a total of
8 samples, during the reception of milk in
the dairy "Kabi" in Gjilan.

The samples were packed in polyethylene
bags and transported by hand freezer, at
a temperature of 4-6 °C. Microbiological
analyzes of equipment, personnel and
end product hygiene were conducted at
the microbiological laboratory of the
Faculty of Food Technology at the
University of Mitrovica “Isa Boletini”. The
reason for the analysis is to identify
undesirable  microorganisms (Renata,
2010; Murov and Denkov, 2010).

RESULTS AND DISCUSSION

In order to produce good quality
milk, a good filtration must be performed
following the rules:

- Milk should not be filtered under
pressure;

- The filter should not be too dense;

- If special apparatus is used for
filtration it must first be subjected to
continuous conservation and disinfection;

- Avoid foam formation during
fitering (Renata and Ariola, 2014; EU,
2005)



BepgHara cnep goeHe e u3BbpLUeHa
ounTpaums ¢ nomowita Ha unTbp MSP-F -
40pum Ha pupma "Buokom-TpeHgadmnos".
Mpn npuemMaHeTo Ha MASKO B MaHgpa
"Kabu" e wusnonseaH untep "De laval"
VMS, SW70 24x2.25 nHya. EguH oT meTo-
OvTe, n3non3saHy 3a npebposisaHe Ha MVIK-
poopraHn3mnTe, NPUCHLCTBALLM B MJISAKOTO,
e MeToAbT Ha dunTpupaHe. [1bpBO ce
onpegens 6poAT Ha MWKpPoOOpraHu3mMure,
NpUCHLCTBALLM B HeUITPUPAHOTO MJISIKO,
cnef, koeto cnep uaTpupaHe ce npasu
CpaBHEHVEe Ha MOoNy4yeHuTe CTOMHOCTM
(Kesanoa and Ivanov, 2007; Renata et al.,
2014; Fatlum, 2011). BaumaTt ce 100 ml
HedMNTPUPaHO M/IAKO M Ce NOoCTaBA B MeM-
6paHeH unTbp C pasmep 24x2.25 WHua.
Cnep u3BecTHO BpeMe ce BUXAa, Ye MeM-
6paHaTa Ha MOBbPXHOCTTA My ChMpa MWK-
poopraHu3mnTe, crief KOeTo ce NocTasAT B
XpaHUTesHM cpean 3a fa ce pasBusr.
MHKy6aunoHHMAT nepuog Tpae 24-48 h.
Pesyntatute oT 6pos Ha MUKPOOPraHu3-
MUTE B MNIAIKOTO Npeau v cneg donntpupade
ca npegcrtaseHn B Tabnuua 1.

Immediately after milking, the farm
filtration was performed using the MSP-F -
40um filter, "biocom-trandofilov". In the
reception of milk in the dairy "Kabi" used
the filter "De laval" VMS, SW70 24x2.25
inch. One of the methods used to count
the microorganisms present in milk is the
fitering method. First determine the
number of microorganisms present in
unfiltered milk, and then, after filtration,
compare the obtained values (Kesanoa
and Ivanov, 2007; Renata et al., 2014;
Fatlum, 2011). Take 100 ml of unfiltered
milk and place in a 24x2.25inch
membrane filter, after a while it is seen
that the membrane on its surface makes
the microorganisms stop, then settle on
nutrient fields for their development.
Cultivation lasts 24-48. The results for
counting microorganisms in milk before
and after filtration are presented in Table
1.

Ta6bnuua 1. CtoiiHOCTM Ha MnsikoTo npu duntpupane (Keskinov and Ivanov,

2007; Biokom, 2008)

Table 1. Presentation of milk filtration values (Keskinov and Ivanov, 2007;

Biokom, 2008)

Mecew, n Mpeaun donntprpaHe Cnep, connTtpupaHe
Cu6upane | O/M4eCTBO Before filtering After filtering
Ha np%ﬁm MNIKO Bp 3 Bp Bp
Sampling Date. Month MUKpoopraHuammu/cm? Bp. knetkuicm MukpoopraHusmu/cm® | knetku/cm®
The amount of No. of No. of 3 No. of No. of
milk microorganisms/cm® cells/cm microorganisms/cm® | cells/cm®
tonn 2018
Mpo6a 1 3.5t/mnsKo 6 5
Samplel July 2018 1.8.10 245.000 6.0.10 180.000
3.5t/milk
asryct 2018
Mpoba 2 2.4t/mnsko 6 5
Sample 2 | August 2018 2.4.10 235.000 5.7.10 210.000
2.4t/milk
asryct 2018
Mpo6a 3 3.9t/mnsKo 6 5
Sample 3 | August 2018 1.9.10 388.000 4.8.10 120.000
3.9t/milk
cenTemspu
2018
Mpo6ad | 2.2t/mnsko 2.6.10° 212.000 3.9.10° 92.000
Sample 4 September
2018
2.2t/milk
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AKO aHanu3upame pesynraTuTte,
nonyyeHn B Tabnuua 1, we suaum, ye
cnep puntpaumaTa Ha MNSKOTO, 6poOAT
Ha MUKpoopraHusmmnte Hamanssa. [Mpu
aHanM3 Ha npob6a 2 ce 3abensssa, uye
He(OUNTPUPAHOTO MJISKO KMa BUCOKO
NPUCHLCTBME HA MUKPOOPraHu3mMm CbC
cTolHOCT oT 2.4x10° cfu/mL®. Cnep coun-
TpupaHe, CTOMHOCTTa Ha MVIK5p00pI'aHVI3-
MiTe  naga Ao 5.7x10°  cfu/mL®
(Keskinova and Ivanov, 2007; Biokom,
2008; Murov and Denkov, 2010). Mpu
aHann3 Ha npoba 4, ce BUXaa, 4ye CToi-
HOCTTa Ha MWKpOOpraHusMuTe e Mno-maska
B HE(UATPUPaHOTO MSSKO B CPaBHEHWEe
C [Apyrute npobu. YcTaHoBu ce, ue
CTOMHOCTTA Ha MUKpPOOpraHn3MmTe B NpPo-
6ata e 2.6.10° cfu/mL®. Crnepg dountpu-
paHe Ha M/ISIKOTO Ce YCTaHOBW, Ye MUK-
poopraHMaMnMTe OTHOBO HamasisiBaT, KaTto
6poAT um e 3.9. 10* cfu/mL® (Keskinova
and lvanov, 2007; EU, 2005; Renata et
al., 2014). Bb3 ocHOBa Ha HacToswwuTe
JaHHW, MOXe [Jda ce TBbpAaW, ye cnep
dounTpupaHe Ha MASIKOTO ce Habnogasa
NnoHmKaBaHe B 6pOS HA MUKpPOOPraHus-
MuTe, HO cnopef ctaHgapTa ISO-IDF ce
N3UCKBa OPOAT Ha KOMOHUUTE, MPUCHC-
TBalWW BbB (PUATPUPAHOTO MJIAKO, Aa e
103-10* cfu/mL® u He e no3BoneHo aa
HajBuwasa Tas3u cToiiHocT. CnepoBaren-
HO, 3a [Ja Ce MOoMy4u BUCOKOKAYeCTBEHO
M/ISIKO, fopu cnepg ounTpupaHe, 1o Tpsbea
Ja ObJe NOANMOXEHO Ha TepMuyHa
obpaboTka. Hanpumep nacTbopusaumsTa
rapaHTpa Mb/HO ENVMUHMpaHe Ha Te3u
MUKpoopraHmsmu. [osly4eHOTO MASKO €
NoaXoAslWo 3a KOHcymauusi M 3anas3sa
TpanHocTTa cm ((EU, 2005; Peter, 1995).

N3BOAN

Cnen aHanmMsa W nosiydeHuTe
pesyntatm o1 npobute ce cTUrHa pfo
cnegHute nseoau: (Bizena, 2012; Renata,
2010)

1. 3HayeHneTo Ha npoueca
Ha cuntpupaHe e pgokasaHo, Tbil KaTo
TOW Cce OCHOBaBa Ha OTAENsAHeTO Ha
TBbPAM YacTV B MNSAKOTO, KATO Harnpumep
npaxoBu YacTuuu, naacTMacosu oTnagb-

In Table 1, we see that after milk
filtration the number of microorganisms
present in milk decreases, sample 2
shows that unfiltered milk has a high
presence of microorganisms where their
value is 2.4x10° cfu/mL®, and after its
filtration we see that the value of the
microor%anisms present drops to 5.7x10°
cfu /mL” (Keskinova and Ivanov, 2007;
Biokom, 2008; Murov and Denkov, 2010).
If we analyze sample 4 in which it is
noticed that there are smaller number of
microorganisms found in unfiltered milk
compared to other samples. It is seen
that the value of the microorganisms in
this sample is 2.6.10° cfu/mL®, and after
filtration in milk it is observed that again
we have a reduction of the
microorganisms, where the value of the
microorganisms present in the milk is
3.9.10" cfu/mL®. (Keskinova and Ivanov,
2007; EU, 2005; Renata et al., 2014).
Based on these data we can say that
after the milk is filtered, there is a
decrease in the number of
microorganisms, however according to
the ISO-IDF standard it is required that
the number of colonies present in the
filtered milk is 103-10" cfu/mL®, and is not
allowed to exceed this value. Therefore,
to obtain high quality milk, even after
being filtered, it must undergo thermal
treatment as pasteurization in order to
ensure complete elimination of these
microorganisms and the obtained milk to
be safe for consumption, and to maintain
longevity (EU, 2005; Peter, 1995).

CONCLUSIONS

After the analysis and the results
obtained from the analysis of the samples
we came to the following conclusions:
(Bizena, 2012; Renata, 2010)

1. The importance of using
the filtration process has been proven,
since the latter is based on the separation
of solid parts present in milk such as dust
particles, plastic scraps, hairs, etc.
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un, Kocmn n ap. Opyr BaXeH MOMEHT B
nsnon3BaHe Ha UNTpUTE e gexugpara-
uusATa Ha cypoBaTkaTa, Kakto U Hamans-
BaHeTo Ha 6pos Ha MUKpPOOpraHnsMuTe B
MAskoTo cned  dmntpupaHe (Renata,
2010; Irma, 1989; Biokom, 2008).

2. B cnyvawute, korato un-
TPUpaHETO He Ce M3BbpLUBA NPaBUHO U
[06puTE XUIMEHHW NPaKTUKW He ce Mnpu-
naraT nocsiefoBaTtesiHO Mo BpeMe Ha npo-
M3BOACTBEHUS MpoLEec, ce Habnwgasat
npomeHn B MnAkoTo (Biokom, 2008;
Renata 2010; Renata et al., 2014.)

3. MpomeHnUTe BBLB BKyCa,
uBeTa, MMpusmarta M KOHCUCTEeHUusTa ce
Ob/mKaT Ha Ha/IMuMeTo Ha MuKpoopra-
HU3MUW, KOUTO pasrpaxgar npoTenHuTe,
MasHUHUTE, Bbraexugpatn (Irma, 1989).

4, Hakon oT HegocTarbuuTe
npv HenpaswW/HO huiTpupaHe ca: Mnsko
C MexaHW4YHM MNPUMECK, KaTo MnpaxoBu
yacTuun, noysa, 06OpPCKM TOP, KOCMU U
ap. (Renata et al., 2014). Te3n npumecu
CblLO BAMAAT Ha OakTepvasHus ToBap,
KaTo Hamanssart kayecTBoTO My. Mupuc n
/oW BKYC - M/IeYHMTE CbCTaBKM abcopbu-
pat Mupusmarta Ha 3aobukanswara cpe-
Ja MHOro 6bp30, Taka 4Ye TO3M HepocTa-
TbK € pe3ynTart oT [OEeHe M NPecToil B cTa-
6unHa cpega (Bizena, 2005; Fatlum, 2011).

Another important use of filters is the
hydration of whey as well as the reduction
of the number of microorganisms present
in milk after filtration. (Renata, 2010; Irma,
1989; Biokom, 2008).

2. In cases where filtration is
not done properly and good hygienic
practices are not consistently applied
during the production process, changes in
milk are observed. (Biokom, 2008; Renata
2010; Renata et al., 2014.)

3. Changes such as
avoidance in taste, color, smell,
consistency are due to the presence of
microorganisms that break down proteins,
fats, carbohydrates (Irma, 1989).

4. Some defects that are
caused if filtration is not done properly
are: Milk with mechanical impurity, when
milk contains dust particles, soil, manure,
hairs, etc. (Renata et al., 2014). These
impurities also affect the bacterial load by
reducing its quality. Odor and bad taste -
milk ingredients absorb the smell of the
surrounding environment very quickly, so
this defect is a result of milking and
staying in a stable environment (Bizena,
2005; Fatlum, 2011).
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PE3IOME

Bbnarapckoto 4yepBeHO rosBefo e
OoTeyecTBeHa nopoja cb3fajeHa, Cesek-
uuoHMpaHa 1 paioHupaHa B cpejarta Ha
MUHanusa Bek. lNMpusHaTa e 3a nopoja ¢
nocraHossieHne 631 Ha MC oT 12 1oHK
1951 r. LlenTta Ha HacToAWOTO U3CcnenBa-
He e fJa ce aHanusupa Ccb3faBaHeTo,
KOoHCONMpauusaTa, ekcrtepuopa U KOHCTU-
TyumsitTa M cBbp3aHarta C TAX Cesflekuus,
Ha/IMYHUA TEeHOMPOHA, N TeHAeHuusTa Ha
pasnpocTpaHeHne Ha Bbbarapckoto uep-
BeHO rosefio. [Npu cb3gasaHe Ha nopoja-
Ta, 4pe3 CJ/I0KHO Bb3NPON3BOAUTESTHO
KpbCTOCBaHe ca yyacTBasivi AHINIEPCKOTO,
UepBeHO cTenHo, XonaHCKo-pusniicko,
CumeHTancko n YepseHo JaTcko rosepno,
HO Hali-rosI Mo BAUsIHWME Npu 0oopMsIHe-
TO, KOHcoMuAauuaTa v ajantaumsara Ha
BbnarapckoTo YepBeHO roBef0 e okasaso
AHrnepckoto roeefio. lNMopogara e cb3ga-
JeHa Ha Hawa Obsrapcka 3emsi, HO 6e3
yyacTue Ha Halu, MEecTHU Nnopoau roseja.
Bbpxy cb3gaBaHeTo M ca okasanu BAUSHUE
1N MECHWTE NPUPOAO-KIMMATUYHN YCNOBUS.

KntouoBn aymu: yepBeHO roesefo,
TEHAEHLUMKN, nopoau,  KoHconupauus,
EeKCTepmnop, KOHCTUTYLMA
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SUMMARY

Bulgarian Red cattle is a national
breed that was created, selected and
zoned in the middle of the 20th century. It
was recognized as a breed by a decree
No 631 of the Council of Ministers of the
Republic of Bulgaria from June 12™ 1951,
The purpose of the present study is to
analyze the creation, consolidation,
exterior and constitution and related
selection, the available genepool and the
trend of distribution of Bulgarian Red
Cattle. Angler, Red Steppe, Dutch
Friesian cattle, Simmental and Danish
Red cattle participated in the creation of
the  breed, through a complex
reproductive crossing, but Angler cattle
had the greatest influence in shaping,
consolidating and adapting of the
Bulgarian Red Cattle. The breed was
created on our Bulgarian land, but without
the participation of Bulgarian local cattle
breeds. The local natural and climatic
conditions also influenced its creation.

Key words: red cattle, trends,
breeds, consolidation, exterior,
constitution



BbnrapckoTo 4YepBeHO TroBeo €
npeacTaBATENl Ha NopoauTe roBefa 3a
Mnsiko. lMpeTbpnsno e MeTamopdosuTe
Ha BPeEMETO M napagurMuTe Ha yyeHuTe u
CeneKkunoHepuTe 1 e ycnano Aa npochb-
wecteyBa 6narogapeHue Ha ycunuaTta,
TbpPNEHNETO N NOOOBTA Ha HAKOJKO dhep-
MEpPW 1 CeNeKLoHepn-eHTyCMacTm y Hac.

Cnopepg Darjonov (2004) Temata 3a
NPUMEMCTBEHOCTTA U 3ana3BaHeTo Ha LieH-
HOCTUTE Mnpe3 npexofa B bbarapus e MHoO-
ro LWKMpoKa U Lie 3acerHe v nosesaluT-
HWUTE MOSICK, U HANOUTE/THUTE CUCTEMMU, W
NMOPOAHUTE TPYNU 1 KPbCTOCKN XXMBOTHU, U
Cb3flafilEHNTE CTPYKTYPW 3a TSXHOTO MOA-
AbpxaHe. CneynanHo BHMMaHue, cnopeg
aBToOpa, 3acnyxaBa CbXpaHsiBaHETO Ha
Cb3fJafeHnTe Npe3 M3MUHaIUTE TOAMHU
NOPOAM XUBOTHU.

1. Cwob3paBaHe,
palioHnpaHe

Huve He Bckora vmame npeg BuA
usnata AbnboysHa Ha HaweTo HeBse-
XXECTBO OTHOCHO YCNOBUSATa Ha Cbluec-
TBYBaHeTO Ha xuBoTHUTEe (Darwin, 1868).

To3u noctynat He e 3arybun csoe-
TO 3HauyeHue 1 ¢ ocobeHa cuna Baxu 3a
OHe3n cny4yai, Korato CMe HeCnoCOo6HMU
Ja 06ACHMM MPOMEHUTE, KOUTO HaCTbII-
BaT B OpraHn3mMa Ha [O0MaLLHOTO XMBOTHO
nonagHaso B HOBW, HECBOWCTBEHW 3a
CbllecTByBaHeTO My ycnosus. He ca
pefkv cnyyaliTe, KOrato efHu 1 Cbluu
afanTauuoHHN SBMEHWA ce Tb/KyBaT no
pasnnMyeH  HauvMH  OT  pasnyHuTe
cneuvanuctu. MNprvopuTeTbT Npu Taknea
cnyyall npuHagnexu Ha 6uOoIorMyYHOTO
Tb/IKyBaHe (Zdravkov and Alexiev, 1966;
Madjarov, 1980).

OdwmumaniHusa abpXaBeH BHOC Ha
roeega B bwarapus oT pasnnyHu eBpo-
neicku nopoam 3anoysa B Kpast Ha MuHa-
nvsa Bek. MNopagn ABATOTO, NETBEKOBHO
TYPCKO po6CTBO, roBEA0BbACTBOTO Y Hac,
ToraBa e 3HauMTenHO U30cTaHaNo CnpsMo
ocTaHanuTe, pasBUTU €BPOMNeNckn CTpaHu.
MHOro Hawm y4yeHu ca Tbpcunu npasui-
HWTE noaxoAu 3a pasBuTME Ha roBefo-
BbACTBOTO no ToBa Bpeme: Nachovich

npomsxogq wu
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Bulgarian Red cattle is a
representative of the milk cattle breeds. It
has undergone the metamorphoses of
time and the paradigms of scientists and
selectors and has managed to survive
thanks to the efforts, patience and love of
several farmers and selectors-enthusiasts
in Bulgaria.

According to Darjonov (2004), the
topic of succession and preservation of
values during the years of changes in
Bulgaria is very broad and will also affect
the field-protection forest, irrigation
systems, animal breed groups and
crossbreeds, and the structures created to
support them. According to the author,
special attention should be paid to the
conservation of animal breeds that were
created during the past years.

1. Creation, origin and zoning
We do not always have in mind the
entire depth of our ignorance about the

conditions of existence of animals
(Darwin, 1868).
This postulate has not lost its

significance, and is especially valid in the
case when we are unable to explain the
changes that occur in the organism of the
domestic animal that has come under
new, unusual conditions for its existence.

It is not uncommon for the same
adaptation phenomena to be interpreted
differently by different specialists. Priority
in such cases belongs to biological
interpretation (Zdravkov and Alexiev,
1966; Madjarov, 1980).

The official state import of cattle in
Bulgaria from different European breeds
begins at the end of the last century. Due
to the long, five centuries of Turkish
slavery, the cattle breeding in Bulgaria
was then significantly behind the other
developed European countries. Many
Bulgarian scientists sought the right
approaches to the development of cattle
breeding at that time: Nachovich (1892)



(1892) npaBu kpaTbK Nperneq Ha semege-
nveTo y Hac u B EBpona, kaTo 3acsara u
nopogoobpasosaresiHMa  npouec  npwu
rosegata. Petrov (1909) 3agaBa /10rMyHO
BbMNpoca: KakbB TuMN rosefo otroBaps Ha
HallMTe CTOMaHCKN 1 O6LLECTBEHU HYXAU
N upes3 KOs paca Moxe fAa ce cb3gage?
Manko no-kbcHo Georgiev (1921) 06006-
LaBa pesynrtatute OT pa3BbXaHeTo Ha
yuctonopogHuTe, Kadseu annwiicku rose-
[a, BHECEHU Yy Hac, MpbCHATM Ha Masiku
rpynu B AbpxaBHuUTe cTtonaHcTea. Hlebarov
(1924) B Tpyma cu ,CumeHTaMTe B
Bvunrapua” onvcea pasBUTUETO N NPOAYK-
TMBHOCTTA Ha BHECEHUTEe OT YHrapusa u
Pycus cMMeHTasICKn XMBOTHUW, HaCTaHEeH!
B CTONaHCTBOTO ,,06pasyoB undavk” kpai
Pyce.

Cb3gaBaHeTo Ha KpaBeTo cTajo B
3emegesnickoTo yunnuue-Canoso, C KOeTo
Ce c/lara Ha4yasi0To Ha HoBara, Torasa 3a
CTpaHata Hu nopoga bbarapcko 4yepseHo
roeefo e crtaHano npes pgaseyHarta 1885
roavHa. lMbpBOHAYaNHO ca 3aKyrneHu C
ObpXaBHW Nnapu, HAKOSIKO YepBEeHU Kpasu
OT nasapa B [noBaus, efHa OT KOMUTO,
ToTa c xuBo Terno 445 kg, u mneyHoct
3000 | nexu B nNegurpeTto Ha BCUYKK
Kpasu B cTanoTo (Ganchev, 1923).

Korato ce cbpgaBa TOBa CTago,
yepBeHuTe KpaBu ca 6wau pasnpocTpa-
HEHW B NOYTN BCUYKWN MO-rOSIEMU rpajoBe
B bbwarapusa nog umeTo ,KpnMcku kpasu”.
Cunta ce 4e, Te3n ,Kpumcku Kpasu” ca
npucTuUrHasin 'y Hac cnef  Kpumckarta
BOMHA, 3aefjHO C KpUMCKMTE Tatapu wu
yepkesn un TpsAbBa pfda npuemem, 4e
CblUMTE ca TUNUYHO M3paseHn npeacra-
BUTENN Ha YepBEHOTO CTEnHO roBeno
(Ganchev, 1923; Gruev et al., 1967).

Mo kbCcHO B cTagoTo B CajoBo ca
JokapaHun XonaHACKO-(hpU3NIACKN YepHO-
lwapeHy rosega OT uup/iMka Ha KHA3
AnekcaHabp bateH6epr B FopHa 6aHs, oT
KOUTO MO-CbLIECTBEHO 3Ha4vYeHwe ca
okasanm 6uKbLT [OoKTop 1 KpaBute Bnagas
n AHresnvHa. OT CbLOTO CTOMAHCTBO €
JokapaH yepBeHo-6enns 6uk MnNbo, CUH
Ha kpaBa Bnapas, HO C HeusBecTeH
6alla, npegnosiara ce CUMEHTA/ICKN OUK.
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gave a brief overview of agriculture in
Bulgaria and in Europe, also affecting the
breeding process in cattle. Petrov (1909)
asked logically the following question:
What type of cattle meets the Bulgarian
economic and social needs? Which race
can it be created through? A little later,
Georgiev (1921) summarized the results
of the breeding of purebred, Brown
Mountain cattle imported to Bulgaria,
scattered in small groups on state farms.
Hlebarov (1924), in his work The
Simmental cattle in Bulgaria, describes
the development and productivity of
imported Simmental animals from
Hungary and Russia housed on the farm
"Obraztsov Chiflik" near Rousse.

The creation of the cattle herd in
the Agricultural School in Sadovo, which
marked the beginning of the new breed
for Bulgaria at that time, occurred in the
distant 1885. Several red cows were
initially purchased with state money from
the market in Plovdiv. One of them, called
Tota, with a live weight of 445 kg, and a
milk yield of 3000 I, laid in the pedigree of
all cows in the herd (Ganchev, 1923).

When this herd was created, red
cows were distributed in almost every
major city in Bulgaria under the name
"Crimean Cows". It is considered that the
"Crimean cows" arrived in Bulgaria after
the Crimean War, together with the
Crimean Tatars and Circassians, and we
must assume that they are typically
expressed representatives of Red Steppe
Cattle (Ganchev, 1923; Gruev et al.,
1967).

Later in the herd in Sadovo were
brought Dutch Friesian Black and White
cattle from the farmstead of Knyaz
Alexander Batenberg in Gorna Banya, of
which a bull called Doctor and the cows
Vladaya and Angelina were more
important. A red-and-white bull called
Galab (Dove in English) was brought from
the same, which was a son of a cow
called Vladaya. The father was unknown,



lMbpBOHAYaNHNA CbCTAB Ha CTafo0ToO €
6un  gocta pasHoobOpaseH: 4YepBEHO
CTEnHo, X0naHACKO-(ppu3nIicko roBeao u
He3HauuTenHo y4vyactve Ha KPbCTOCKU Ha
YepBeHO CTenHO CbC CUMEHTASICKOTO
rosefo.

Mpe3 1905r. 3anoyBa paborta no
hopmupaHeTo Ha YepBeHOTO CaflOBCKO
roBeflo upes njeMeHHa cesiekuusi, CBbp-
3aHa npeaMMHO € AHrnepcks rosepa.
ToraBsa, npe3 1905 rognHa e BHeceH 6uK
MWanMii 1M 4YeTMpU aHr/IepCKN  Kpasw.
CobwuaATt 6uK geictea B cTagoTo Ao 1919
roguHa M ocCTaBs TrOMIAMO  MOKONEHMeE.
Mpe3 1910 rognHa oT AHrenH, NepmaHuns
€ BHeceH 6ukbT CoM, KOWTO paboTun B
ctagoto fo 1914 rogmHa. Tlpes 1912
rogvHa nak B ToBa CTafo Ce BKapsaT [Ba
HOBUW AHINepckn ovka n gecet AHrnepcku
KpaBu. EAuHUAT oT 6uuute Pukapgo
JeictBa B cTagoto Ao 1922 roauHa
(Ganchev, 1923). B ctagoto ca pabotunm
n 6uumte Mypraw, Owmep u CnaBuyo
noslydyeHn B pesynTtar Ha cenekuuaTta u
aknmmatunsaumata B  bbarapma.  3a
M3BECTEH Mnepous OT BpemMe BHOCa Ha
AHrnepckm éuum cnmpa 3a ga ce nogHoBu
OTHOBO npe3 1939 rogMHa, C BHOC Ha
6uuynte Kom 1 Knac ot epmanusa (Gerov
and Krastanov, 1961; Zahariev and
Kostov, 1985; Karabaliev et al., 1994).

Jo 09.09.1944 ropgmHa noBeyvyeTo
roeefla y Hac 6sxa npeacraButenn Ha
MECTHM HUCKO NPOAYKTUBHU  MNOpoaw,
U3MOM3BaHN U KaTo pPabOTHU XMUBOTHW.
Cnepn Tasn pata 3a nogobpsisaHe Ha
HalleTo HWCKO NPOAYKTMBHO rOBEAOBbA-
CTBO BHMMAHWETO Ha CreuuasimctTute ce
HacouyBa KbM Bbnrapkoto YepBeHO rose-
[0 1N KOMOUHMpaHMTe nopoau - Kadsso 1
CrMeHTAasNCKo roBefio, XXUBOTHU 3aKyneHu
OT YyX6uHa. o ToBa Bpeme UHTepec KbM
yepeeHuUTe nopoau (AHrnepcko, YepseHo
[aTCKO) nposiBABaxa W ApYyru cTpaHu oT
EBpona epmacka  gemokpatuyHa
peny6nuka, YHrapus, KOrocnasus, MNMonwa,
Uexocnosaknss 1 CCCP (Zahariev et al.,
1988).

ET0 3au0 npon3xoasT Ha UepBeHOTO
CaflOBCKO roBef0 € CBbp3aH OCHOBHO C

a7

but probably it was a Simmental bull. The
original composition of the herd was quite
varied: Red Steppe, Dutch Friesian cattle,
and a slight involvement of crossbreeds
between Red Steppe with Simmental
cattle.

In 1905 work began on the
formation of Red Sadovo Cattle through
breed selection mainly related to Angler
cattle. Then, in 1905, a bull called Milly
and four Angler cows were imported.

The same bull operated in the herd until
1919 and left a large generation. In 1910,
a bull called Som, which worked in the
herd until 1914, was imported from
Angeln, Germany. In 1912, two new
Angler bulls and ten Angler cows were
reintroduced into this herd. One of the
bulls called Ricardo operated in the herd
until 1922 (Ganchev, 1923). Murgash,
Omer and Slavcho bulls, a result of
selection and acclimatization in Bulgaria
also worked in the herd. For a well-known
period, the import of Angler bulls stopped
and it resumed in 1939, with the import of
bulls called Kom and Klass from Germany
(Gerov and Krastanov, 1961; Zahariev
and Kostov, 1985; Karabaliev et al.,
1994).

Until 09.09.1944 most cattle in
Bulgaria were representatives of local low
productive breeds, also used as working
animals. After this date, to improve the
Bulgarian productive cattle breeding, the
attention of the specialists was directed to
Bulgarian Red Cattle and the combined
breeds - Brown and Simmental Cattle,
animals purchased from abroad. At that
time, other European countries, such as
such as German Democratic Republic,
Hungary, Yugoslavia, Poland,
Czechoslovakia, and the USSR, were
also interested in the red breeds
(Zahariev et al., 1988).

Therefore, the origin of Red Sadovo
cattle is mainly related to Angler cattle,
which left the largest traces on it, as Red



AHI1IEPCKOTO  rOBefo, OCTaBWIO  Hai-
rofiemMy cregy BbpXy Hero, ¢ YepBeHOoTO
CTErnHo rosefo, NOCAYXUNO0 KaTo MbpBO-
HayaslHa OCHOBa Ha CTafoTo, C X0naHACKo-
hpusniickute n CumeHTasnckuTe roseja,
KONTO umat orpaHuyeHo ydactue. lMNopo-
JaTta e cb3gafeHa Ha Hawa 3eMs, HO 6e3
y4yaCTMETO Ha Hawin MEeCTHU MopoaMu.
Bbpxy Hes ca BAWAAN CW/HO, HAaLLUTE Mec-
THW NPUPOAO-KIMMATUYHKN ycnosusa (Gerov
and Krastanov, 1961; Gruev et al., 1967;
Balabanov, 1972; Alexiev et al., 1974 1984;
Zahariev and Kostov, 1985; Karabaliev et
al., 1994; Panaytova et al., 1997).

Mo KbCHO 3a KoHcO/MZauus Ha
onpefesieHn NpusHauun B nopojara, ypes
Bb3MPOU3BOAUTENIHO  KPBLCTOCBaHe ce
13non3saT npeacTasnTeniv Ha YepsBeHoTo
JaTcko roeefio u  YepseHokadsBarta
naTBuiicka MieyHa nopoga roeega
(Andersen, 1963, Maars, 1963, Alexiev et
al., 1974; Karabaliev et al, 1994;
Panayotova et al., 1997).

UepBeHOTO Caf0BCKO roBefo HOCU
cyxute dhopMu Ha AHrnepckoTo n Yepse-
HOTO CTENnHO roBefdo, eapuAaT PbLCT Ha
CMMeHTasICKOTO ToBeAo M BuUcokata Msieu-
HOCT Ha XonaHAcko-thpusniickute rosega.
ToBa e nocTUrHaTo C nomoLyta Ha npu-
naraHoTo TACHO POACTBEHO pasBbXxiaHe
M BOAEHUA C [AbN60KO pasbdupaHe,
nnaHomepeH oT6o0p M noabop oT npod.
XXenbo laHueB (Gerov and Krastanov,
1961; Gruev et al., 1967; Panayotova et
al., 1997; Yordanov et al., 2017).

C noctaHossieHne 631 Ha MuHuc-
Tepckn cbBeT oT 12 toHn 1951 r. Yepse-
HOTO Cafl0BCKO roBefo € NPuU3HaTo Kato
Hawa camocTosATesiHa nopoga. Pa3Bbpj-
HUS paioH Ha nopogaTa obxBalla paBHU-
HaTa yacT Ha lMnoBavBcka 1 Masapmxuka
obnact n CesepoustouHa Bwrapus. Mo-
KbCHO OCTaHaxa camO palioHuTe Ha
Mnoeame u Masapaxvk (ocTanata vact ce
KpbCTOCBALLE C YEPHOLUAPEHU U XOSILLaNH-
ppusniickm rosega). Mpes 1981 rogmHa ¢
nocTtaHoB/ieHNne Ha MuHUCTepCkM CbBET
Ne 146 e npu3Hata nopogara bbsrapcko
YyepBeEHO roBefo, obxBallaTa nonynaums-
Ta OT BCUYKM YepBeHW rosega, U nmaia
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steppe cattle served as the initial basis of
the herd, while Dutch Friesian and
Simmental cattle had limited participation.

The breed was created on Bulgarian land,
but without the participation of our local
breeds. It was strongly influenced by the
Bulgarian local natural and climatic
conditions (Gerov and Krastanov, 1961,
Gruev et al., 1967; Balabanov, 1972;
Alexiev et al., 1974, 1984; Zahariev and
Kostov, 1985; Karabaliev et al., 1994;
Panaytova et al., 1997).

Later, for the consolidation of
certain characteristics of the breed,
representatives of Red Danish cattle and
Red and Brown Latvian dairy cattle were
used by reproductive crossing (Andersen,
1963; Maars, 1963; Alexiev et al., 1974;
Karabaliev et al., 1994; Panayotova et al.,
1997).

Red Sadovo cattle bear the dry
shapes of Angler and Red Steppe cattle,
the stout growth of Simmental cattle and
the high milk yield of Dutch Friesian cattle.
It was achieved with the help of applied
close kinship breeding and guided with
deep understanding, systematic choice
and selection by Prof. Zhelyo Ganchev
(Gerov and Krastanov, 1961; Gruev et al.,
1967; Panayotova et al., 1997; Yordanov
et al., 2017).

By Decree No. 631 of the Council
of Ministers of the Republic of Bulgaria of
June 12, 1951, Red Sadovo cattle breed
was recognized as a Bulgarian breed. The
breeding region of the breed
encompasses the plain part of the Plovdiv
and Pazardzhik regions and northeastern
Bulgaria. Later, only the districts of
Plovdiv and Pazardzhik remained (the
rest was crossed with black and holstein-
Friesian cattle). In 1981, by decree of the
Council of Ministers No. 146, the
Bulgarian Red Cattle breed was
recognized, covering the population of all
red cattle, and having two types: lighter,



ABa Tuna: no-siek, M3paseHo MjevyeH 3a
lOxHa bBbarapya 1 nNo-TeXbK  3a
CeBepoustoyHa bbarapua (Gerov and
Krastanov, 1961; Gruev et al., 1967;
Panayotova et al., 1997; Yordanov et al.,
2017).

PalioHbT Ha pasnpocTpaHeHne Ha
UepBeHOTO Caf0BCKO roBef0 He e roJisiM.
MpoAb/mKUTESTHO BpeEMeE, TO ce € OTrex-
Jano camo BbB (pepmara Ha 3emepen-
ckoto yunnuuwe B rpag Caposo. OT 1am
HaB/nM3a B [BOpPOBETE Ha CTONaHu npe-
AMMHO B 06wWwmHa CafoBo 1 ce pasnpoc-
TpaHABa CMNOHTAHHO, OKOMO TrofemMuTe
rpagcku ueHTpoBe - Mnosave v Masapoxuk.
Mpn nopogHoTo npebposiBaHe npe3 1949r.
TOBa, TOraBa BMCOKOM/IEYHOTO roBefo 3ae-
Ma enBa 1% o1 rosegara pasBbXaaHu y
Hac. Mpe3 1957 rognHa, TO 6enexn neko
yBenuyeHune ot 1,4 %, npe3 1961 rogmHa
ce yBennyeHo Ha 11,8%, npe3 1972 roau-
Ha gocturHa 23,4 % OT pasBbxgaHute y
Hac rosefa, npe3 1977 rognHa cnagHa Ha
17,6% , npe3 1980 roguHa npoAb/ikun aa
Hamansasa Ha 13,6 %, npe3 1982 Hamans
no 9,6 %, npes 1989 roguHa OoOCTUrHa
KputnyHute 2,7%, a cera npes 2019 ce e
obocobuna maska rpyna xmBoTHu-0,001%
(Gruev et al., 1967, Palagachev et al., 1980;
Spasov et al., 1988; Zakhariev et al., 1988;
Panayotova et al., 1997; Yordanov et al.,
2017).

2. Cneyndr4yHO onncaHue: UBAT,
eflpyHa, €eKCTepuopHU 0CcObBeHOCTH,
TemMnepameHT

Bbnarapckoto 4yepBeHO rosBefo e
NnoKpUTO C efHoobpasHO oOuBeTeHUW B
YyepBeHO KadsiB TOH C NO-CBET/IM UK MO-
TbMHUW HIOAHCK MpU OTAENHUTE UHAMBUAU
Kocmu. HocHOTO  orfiegasio,  o4yuTe,
aHycbT W ByfnBarta ca TbMHO OLIBETEHW.
Buunte ca ¢ No-MHTEH3MBHO OLBETSABAHE.
Porata ca cBeT/iM C TbMHU BbPXOBE.
BumeTo e cBetsio uyepBeHo (Gerov and

Krastanov, 1961; Gruev et al., 1967;
Balabanov, 1972)
BucounHata npu xonkata Ha

KpaBute e cpegHo 128-130 cm, XMBOTO
Terno Ha kpasute e 520-530 kg, a Ha
6uymte 800-900 kg. >KeHckute Teneta
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more milky for southern Bulgaria and
heavier for northeastern Bulgaria (Gruev
et al., 1967, Alexiev et al., 1974,
Karabaliev et al., 1994, Yordanov et al.,
2017).

The distribution area of Red
Sadovo cattle is not large. For a long time,
it was only bred on the farm of the School
of Agriculture in the town of Sadovo. From
there it entered the yards of the farmers
mainly in the municipality of Sadovo and
spread spontaneously around the big city
centers - Plovdiv and Pazardzhik.

At the census in 1949, the high-fat cattle
breed occupied only 1% of the cattle bred
in Bulgaria. In 1957 it increased slightly
from 1.4%, in 1961 it increased to 11.8%,
in 1972 it reached 23.4% of the cattle
bred in Bulgaria. Then in 1977 it dropped
to 17.6%. In 1980 it continued to decline
to 13.6%, in 1982 it fell to 9.6%, in 1989 it
reached the critical 2.7%.

At the present moment in 2019, a small
group of animals has become isolated -
0.001% (Gruev et al., 1967, Palagachev
et al, 1980; Spasov et al, 1988;
Zakhariev et al., 1988; Panayotova et al.,
1997; Yordanov et al., 2017).

2. Specific description: colour,
size, exterior features, temperament

Bulgarian Red cattle is covered with
uniformly coloured brown tones with
lighter or darker shades in the individuals’
hairs. The nasolabial plate, eyes, anus
and vulva are dark coloured.

The bulls are more intense in colour. The
horns are light with dark peaks. The udder
is bright red (Gerov and Krastanov, 1961;
Gruev et al., 1967; Balabanov, 1972).

The height at the withers of cows is
on average 128-130 cm, the live weight of
cows is 520-530 kg, and of bulls 800-900
kg. Female calves at birth weigh on



npu paxgaHe Texar cpegHo 32-34 kg, Ha
6 meceua 160-170 kg, Ha 12 meceua 270-
290 kg, a Ha 18 meceua 360-370 kg
(Zahariev and Kostov, 1985; Karabaliev et
al., 1994; Panayotova et al., 1997).

BuyeTta, NnognoXeHW Ha WHTEH3WB-
HO yrosiBaHe Ha 12-15 meceua gocTturar
XmBa maca 450-475 kg, kato oTtnarar
MHOF0O Ma3HMHM B o0b6nacta Ha Tasa u
BbTpewHuTe opraHu (lvanov et al., 1970,
1971, 1976; Balabanov, 1972; Panaytova
et al., 1997).

FoBepata OT Taswm nopoga ca oT
M/IEYHUSA TWUN C XapakTepHUTe 3a Hero
cdhopmu 1 nponopumn Ha Ta10T0. [NaBaTa
e TACHa, Obra, cyxa, Aobpe mogenu-
paHa, C KOXHW MbHKM MO YenoTo M OKOSOo
ouuTe. YWwuTe ca rosemu, porata Masiku.
Lnata e cpegHo gbnara un TacHa. Mepaa-
HbT € MaUTbK. XoJsiKaTa e ocTpa, 6egHa Ha
MyCKy/siaTypa, U ciabo HajBuwasa rpbo-
Hata AvHWA. MepbbT M NosACHUUaHa ca
OBNTU, CPeAHOo WMPOKK. MpbbHaTa NUHKA
e paBHa unu cnabo BpageHa. bpgute ca
cpefHo AbN60KKM, NAOCKA C KOCO nocTta-
BEHW pebpa C LMPOKN Mexaypebpus.
KopeMbT € 06eMu1CT, HO He e NPoBUCHA.
Kpynata e go6pe passuTa, Ab/ra 1 paBHa.
OnawkaTta e gbfara, TbHKa, 3aBbpLuBaLlia
C Ab/ra KuTka YyepHM KocMu. Kpakata ca
[obpe nocTtaBeHU, C HEXHM KOCTU, C A06-
pe ocopmeHu CTaBM W 34paBu Konuta.
KoxaTta e HexHa, NoABWKHa, enactuyHa.
O6pa3syBa MHOXECBO HEXHW [bHKM MO
wuaAta. MyckynaTtyparta e cfabo passura.
TANOTO e cyxo, bI/I0BATO, C NpaseH 6yT, 1
C SICHO o4yepTaBaHe Ha ckeneta (Gruev et
al., 1967; Panayotova et al.,, 1997,
Yordanov et al., 2017).

O6WOoTOo BNEeYEeT/IEHNE OT XNUBOTHU-
Te e, Ye ca CpPeAHOo eapu C AICHO oYepTaHu
M/IEYHN MNpu3Hauu. TSI0TO e brioBaTo,
CYX0, KOCTHaTa cuctema-HexHa 1 3gpasa
(Gruev et al., 1967; Zahariev and Kostov,
1985).

TemnepameHTbT Ha XWBOTHUTE OT
nopogara e XuB, XonepuyeH. Kpasute ca
KPOTKM 1 /1to6Be06unHN. MpuBbp3Bat ce
KbM cTonaHute cu (Ganchev, 1923;
Balabanov, 1972).
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average 32-34 kg, at 6 months 160-170
kg, at 12 months 270-290 kg, and at 18
months 360-370 kg (Zahariev and Kostov,
1985; Karabaliev et al., 1994; Panayotova
etal., 1997).

Bulls  subjected to intensive
fattening at 12-15 months reach a live
weight of 450-475 kg, depositing a lot of
fat in the pelvis and internal organs
(vanov et al., 1970, 1971, 1976;
Balabanov, 1972; Panaytova et al., 1997).

This cattle breed is a typical dairy
type with their characteristic body shapes
and proportions. The head is narrow,
long, dry, well modeled, with skin folds on
the forehead and around the eyes. The
ears are big, the horns are small. Neck is
medium length and narrow. The neck is
small. The withers are sharp, lean in
muscle, and slightly exceeding the dorsal
line. The back and the loins are long,
medium wide. The dorsal line is straight or
slightly indented. The chest is medium-
deep, flat with obliquely ribs with broad
intercostals. The abdomen is large but not
pendulous. The rump is well developed,
long and flat. The tail is long, thin, ending
with long wrists of black hair. The legs are
normally attached, with tender bones,
well-formed joints and sturdy hooves. The
skin is soft, supple and elastic. It forms
numerous tender folds around the neck.
Muscles are poorly developed. The body
is dry, angular, with an empty thigh, and
with a clear skeleton outline (Gruev et al.,
1967; Panayotova et al., 1997; Yordanov
etal., 2017).

The general impression of the
animals is that they are average-sized
with clearly defined milky characteristics.
The body is angular, dry, the bone system
gentle and healthy (Gruev et al.,, 1967,
Zahariev and Kostov, 1985).

The temperament of the animals of
the breed is lively, choleric. Cows are
gentle and loving. They attach themselves
to their owners (Ganchev, 1923;
Balabanov, 1972).



3. MNMpoAYKTUBHOCT U CTOMaHCKN
KayecTBa

3.1. Mnie4HocT

MreyHoCTTa Ha KOHTpoO/siMpaHuTe
KpaBu Ha Bb/rapckoTo YepBEHO roBeo e
HapacTBasia NoCTENEHHO Mpe3 roAvHuTe,
jocera Cc MUHUMasTHU KonebaHua. 1o
roguHun 19 e cnepHata: 1885r. - 1246 kg,
1900r. - 2458 kg, 1910r. - 2854,6 kg,
1920r. - 2754 kg, 1930r. - 4235 kg, 1940r. -
3513 kg,1952r. - 2285 kg, 1960r. - 2811
kg, 1972r. - 4078 kg, 1977r. - 3927 kg,
1987r. - 3800 kg, 1995r. - 3870 kg, 2017r. -
4500 kg.

Cnopeg Palagachev et al. (1980)
no MsieyHa NPoAYKTUBHOCT MeXAy Cb3fa-
JeHuTe y Hac nopoau, bbarapckoto yep-
BEHO roBefi0 Ce Hapex/ja Torasa, Ha Mbp-
BO MACTO. bpoaT Ha KpaBuTe B pa3Bba-
HVA paiioH Ha nopogaTa ¢ M/IEYHOCT Haf,
4500 kg Bb3nmzawe Ha 4238 6pos unu
21,1% oT 06LWWKMA 6poit Ha KOHTPONNPAHU-
Te. Lenn ctaga B PyceHcku n Nnosaus-
CKM OKpbI nokasBaxa Hag 4500 kg
MJ/IEYHOCT, a OTAe/IHM cTafa 6sxa c Hap
5000 kg - crtagoto B c. [naBuHUUA,
MasapXuky OKpbI, B C. £Arogoso,
MnosamBCKM OKpPbI, B C. YepBeH, PyceH-
CKW OKPBI U Ap. PekopaucTtka Ha npogarta
e kpaBa [Mepna NellO oT cTagoTo B C.
Cn1BOBO MnoJsie, PYCEHCKN OKPBI, KOATO Ha
VI nakraumsa e pgana 11 160 kg mnsko, c
3,41% macneHocT 1 380 kg mne4yHo macro.

Kato cepuoseH HepocTarbk Ha
nopojaTta ce Mocoysa HuCKaTa Mac/ieHoCT
(Gruev et al., 1967; Kumanov et al., 1968;
Balabanov, 1972).

Makaveev (1966) yctaHoBsiBa he-
HOTUMHW KOpenauun ¢ HAKO n3mepBaHus
Ha BUMETO npu n3cnensaHe Ha 214 kpasu
OT bbarapckoTo 4YepBeHo roeeao. Koedwm-
LeHTute ca: r,=0,66 3a XOpPU3OHTasIEH
obxsar Ha BumMeTO, r,=0,56 3a wWupuHa
BumMeTo K1 r,=0,22 3a AbKMHA Ha
CblLUOTO. Te3n AaHHW Mokaseart, ye npu
nogbopa Tpabsa pga ce npegnouymTar
KpaBuTe C o06emMuctm M C no-ronsma
BMECTMMOCT BYMeEHa.

Zahariev and Sinivirski (1966)
uscnensar CpefHOTO HaJOeHO MNAKO OT
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3. Productivity and economic
qualities

3.1. Milk yield

The milk vyield of the controlled
cows of the Bulgarian Red Cattle has
increased gradually over the years, with
minimal fluctuation so far. By years it is as
follows: 1885 - 1246 kg, 1900 - 2458 kg,
1910 - 2854,6 kg, 1920 - 2754 kg, 1930. -
4235 kg, 1940 - 3513 kg, 1952 - 2285 kg,
1960 - 2811 kg, 1972. - 4078 kg, 1977 -
3927 kg, 1987 - 3800 kg, 1995 - 3870 kg,
2017 - 4500 kg.

According to Palagachev et al.
(1980) in milk productivity among the
breeds created in our country, Bulgarian
Red cattle ranked first then. The number
of cows in the breeding area of this breed
with a milk yield of more than 4500 kg
amounted to 4238 or 21.1% of the total
number of control animals. Whole herds in
Ruse and Plovdiv districts showed over
4500 kg of milk yield, and individual herds
were over 5000 kg - herd in Glavinitsa
village, Pazardzhik district, Yagodovo
village, Plovdiv district, Cherven village,
Rousse district etc. The record-holder was
a cow called Pearl No. 110 cow from the
herd in Slivovo Pole village, Rousse
district, which at VI lactation gave 11 160
kg of milk, with 3.41% fat and 380 kg of
milk butter.

Low fat content is cited as a serious
disadvantage of the breed (Gruev et al.,
1967; Kumanov et al., 1968; Balabanov,
1972).

Makaveev (1966) found phenotypic
correlations with some udder
measurements in a study of 214 cows
from Bulgarian Red Cattle. The
coefficients were: r,=0.66 for the
horizontal udder circumference, r,=0.56
for the udder width and r,=0.22 for its
length. These data indicate that cows with
large and higher udder capacity should be
preferred for selection.

Zahariev and Sinivirski (1966)
examine the average milk yield of the



OTAEe/IHUTE YETBBLPTUHW U MOJSIOBUHU Ha
BUMETO Npuv BbArapcko 4YepsBeHO rosepo,
Kato JenbT Ha npefHa nasa YeTBbpTUHA
e 21,8%, npegHa gsacHa - 21,9%, 3agHa
nasa 28,5%, 3agHa gscHa 27,85%, a To3u
no nosoBvHW e: npegHa 43,7% wn 3agHa
50,3%.

3.2. MecogaiiHocT

CpefHoTo XMBO TEI/I0 Ha 3aBbp-
WK pacTexa cu KpaBu ce konebae ot
500 po 530 kg, a 3a 6uunTte, e 800-900
kg. Teneta ce paxgaT C XMBO Terno 32-
34 kg (Karabaliev et al., 1994; Yordanov
et al.,, 2017). Ha gBe roguwHa Bb3pacT
IOHULMTE yBenuMyasar TersioTo cu npu
paxnaHe cpegHo ¢ 11,75 nbTu, a
6uyetata 12,46 nbTU. 3a CpaBHEHWE
npogata Xepechops yBenuyasa TersioTo
cn 16,6 nbTu (Gruev et al., 1967).

Mecoto Ha Bbnrapckoto yepBeHO
roeego, 06WO B3e€TO, HE € MHOro
KayecTBeHo. ToBa ce Ab/kM NPeanMHO
Ha cfabo pasBuTara My Myckynatypa u
HaTpynBaHeTo Ha MasHWHMW, NPeaVMHO B
KopemHata ob6nact un tasa (Gruev et al.,
1967, Balabanov, 1972).

Ivanov et al. (1970) ycTtaHoBsiBarT,
ye ONTMMaTHOTO XXMBO TEr/I0 NpU KnaHe
Ha Teneta ot BYIl, cnopepg nona e: 3a
MBXKUTE e 360-400 kg, a npu XeHckuTe-
330 kg. Balabanov (1972) npuema, uye
XMBOTO TEI/10 Npu KNnaHe moxe ga 6bae
Mo-BUCOKO W NPU  MDBXKATE W NpuU
XeHckuTe eksemnaspu. [Mpy onut ¢
yrosieaHe Ha MbXku TeneTta Ao 430 kg,
TOl nmoctura Terno Ha Tpyna 222,3 kg,
KnaHunyeH paHgemaH 55,92%, BbTpeLlHU
TNbCTUHK 3,38%, a Npu XEHCKN TesneTa,
yrosisaHu cblo go 430 kg, noctura cbuo
230,7 kg Terno Ha Tpyna, KnaHW4eH
paHzaemaH 53,63% 1 BbTPEeLUHN T/TbCTUHU
3,37%.

OpraHosienTMyHaTa OLueHKa Hanpa-

BeHa oT 15 cneunanuctm Ha m.
longissimus dorsi Ha 7 6pos TeneTta ot
Bbnrapckoto  yepBeHo  roBego Mo

HEXHOCT, CTPYKTypa, COYHOCT, MUPUC W
BKYC C aHKETHW KapTu, Mnokasa cpegHu
cToliHoctn (6an) ot 3,532 po 3,931
(Balabanov, 1972).
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individual quarters and halves of udder in
Bulgarian Red cattle, as the share of front
left quarter being 21.8%, front right -
21.9%, rear left 28.5%, rear right one is
27.85%, while the front half is 43.7% and
rear half is 50.3%.

3.2. Meat yield

The average live weight of adult
cows varies from 500 to 530 kg, and it is
800-900 kg for bulls. Calves are born with
a live weight of 32-34 kg (Karabaliev et
al., 1994; Yordanov et al., 2017). At two
years of age, heifers increased their
weight at birth by an average of 11.75
times, and steers 12.46 times. In
comparison, Hereford increased its weight
16.6 times (Gruev et al., 1967).

The meat of Bulgarian Red cattle is
generally not very good. This is mainly
due to its poorly developed muscles and
fat accumulation, mainly in the abdomen
and pelvis (Gruev et al., 1967, Balabanov,
1972).

Ivanov et al. (1970) found that the
optimal live weight before slaughtering of
calves of BRC, according to gender is: for
males it is 360-400 kg, and for females -
330 kg. Balabanov (1972) assumes that
live weight at slaughter may be higher in
both male and female specimens. When
attempting to fatten up male calves up to
430 kg, he attains a carcass weight of
222.3 kg, slaughter vyield of 55.92%,
internal fat of 3.38%, while for female
calves also fattened up to 430 kg, he also
achieves 230.7 kg carcass weight,
slaughter yield 53.63% and internal fat
3.37%.

Organoleptic evaluation made by
15 specialists per m. longissimus dorsi on
7 calves from Bulgarian Red Cattle by
tenderness, structure, juiciness, smell and
taste with questionnaires showed average
values (score) from 3.532 to 3.931
(Balabanov, 1972).



Pinkas and Marinova (1985) cuuTtar,
ye pokato npu bBbarapckoto kadaso
roBefo WHTEH3MBHOCTTA Ha OUBETSABaHe
Ha mecoTo (R=16,9%) npu pH 24 6,04 e
no-cnabo, npu bBbaArapckoto YepBeHO
roeego MecoTo € MHOr0 MO-TbMHO
(R=12,68), oTkonkoto npu BbarapckoTo
kathsaso roeepo (P<0,05) npu npaktu-
yeckn egHo 1 cbLo pH 45 (6,18). OT Tesn
JaHHU MOXe fJa ce Npeanonoxu, 4ye npu
XMBOTHUTE OT bBbArapckoto 4epBeHo
roeefio cuHApoMbT MTC ce ABSIBA NO-YeCTO.

XUMUYHUSE U (PUIMKO-XUMUYHUS aHa-
/I3 Ha KOXW Npu Teneta oT bbarapckoTo
YepBEHO roBeAo-M3paboTeHN B GOKC ca
nokasasiv cnefHuTe CTOMHOCTW: Bhara
18,90 %, nenen 5,0%, oBYXpPOMOB TeTpa-
okenpg 3,50%, MasHuHKU 6,53%, yabke-
Hue npu 1lkg/mmz2 44,00, CbNPOTMBNEHNE
npu nyckaHe Ha nuuesns cnoin kg/mmz2 e
1,21, akocT Ha onbH 2min (Balabanov,
1972).

N3BOAN

BbnrapckoTo YepBeHO roBefo Kato
Hali-BMCOKONpPOAyKTMBHATa OTe4YecTBEHa
nopoaa, nobpe npucnocobeHa KbM Haluu-
Te YCNOBUSA Ha OTINiexgaHe e ce yChb-
BbPLUEHCTBA B MJIEYHO HanpasfieHne Ha
OocHOBaTa Ha noJsiydyeHuTe pesyntarum ot
LUMPOK OMUT Ha KPbCTOCBaHe CbC CBETOB-
HUTEe YyepBeHu nopoau no nNnHuA Ha ®PAO.
Llle ce HampaBAT NPOy4YBaHMSA C Pa3/IMYHM
KOMOMHauMM TpUNOPOAHM KPbCTOCBAHWS
3a Cb3gaBaHe Ha MNon3oBaTesieH Tun
rosefio (Palagachev et al., 1980).

Mop, cenekuMMHEH KOHTPO/ y Hac,
KbM MOMeHTa ce Hamupart 11 kpaBu n 2
6uka, a B reHbaHka Ha WACPX ce
CbXpaHaBaT M [AocTaTbyeH 6poil [o3n
3amMpaseHa cemMeHHa TeyHocT (Yordanov
etal., 2017).

Pinkas and Marinova (1985)
consider that while in Bulgarian Brown
Cattle the meat colour intensity

(R=16.9%) at pH24 6.04 is lower, in
Bulgarian Red cattle it is much darker
(R=12.68) than in Bulgarian Brown cattle
(P<0.05) at practically the same pH 45
(6.18). From these data, it can be
suggested that PTS syndrome is more
common in animals from Bulgarian Red
Cattle.

The chemical and physico-chemical
analysis of box calves from Bulgarian Red
cattle showed the following values:
moisture  18.90%, ash 5.0%, two-
chromium tetraoxide 3.50%, fat 6.53%,
extension at 1kg/mmz2 44.00, the rolling
resistance of the face layer kg / mmz2 is
1.21, the tensile strength is 2 min
(Balabanov, 1972).

CONCLUSIONS

Bulgarian Red cattle as the most
productive domestic breed, being well
adapted to Bulgarian breeding conditions,
will be improved in the dairy industry
based on the results of extensive cross-
breeding experience with the worldwide
FAO red cattle breeds. Studies with
different combinations of three-breed
crosses will be conducted to create a
usable type of cattle (Palagachev et al.,
1980).

Under selection control in Bulgaria,
there are currently 11 cows and 2 bulls,
and a sufficient number of frozen semen
doses are stored at the Executive Agency
for Selection and Reproduction in Animal
Breeding gene bank (Yordanov et al.,
2017).
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PE3OME SUMMARY
Llen Ha HacToAWOTO npoy4yBaHe The purpose of this study was to

6ellle fa ce HanpaBu xapakTtepuctuka Ha | characterize the milk yield, milk content
M/IeYHOCTTa, CbCTaBa Ha wmnakoto u | and fertility of sheep for combined use of
n1o40BUTOCTTa Ha OBUE 3a KOMBUHUpaHo | Staroplaninski Tsigai and Karakachanska
nsnonssaHe ot nopogute CrtaponnaHuHckv | breeds in the mountain regions of the
uurain n KapakavaHcka B mMiaHuHckuTe | Balkan Mountain. It was conducted with
paiioHn Ha CTtapa nnaHuHa. To OGelwe | 64 sheep mothers of Staroplaninski Tsigai
npoeefeHo c 64 6p. osBue Maiku OT | breed and 63 sheep from Karakachanska
nopogata CraponnaHuHckm uuraii n 63 | breed of the first, second and third
6p. — oT KapakayaHckarta nopoja Ha nbpBa, | lactation that were raised in the
BTOpa K TpeTa /fakraunsa oTrnexaaHn B | Experimental Base of RIMSA - Troyan.
EkcnepumeHTaniHaTa 6asa Ha WIMK3 -
TposiH. CtaHgapTHaTa 120-gHeBHa goviHa | The standard 120-day milk yield was
M/IeYHOCT 6elle onpegeneHa uHAvBK- | determined individually by the amount of
AyanHo No KonmyecTBOoTO MNAKO Ha Beska | milk of each milk control, controlled by the
JoliHa KoHTpona, koHTposvpaHo no AC | AC method of ICAR. Fertility was found as
MeTtoga Ha ICAR. MNnogosutoctta 6ewe | a ratio of the number of live lambs to the
yCTaHOBEHa KaTo OTHOLLeHMe Ha 6pos Ha | number of mother sheep included in the
XMBOPOAEHUTE arHeta KbM 06pos Ha | study.

BK/IIOYEHUTE B NPOYYBAHETO OBLE MaliKu.
MpoLEeHTHOTO CbabpXaHWe Ha MasHuHM, | The percentage of fat, protein, lactose,
NpOTENH, NaKTo3a, Cyx0 BelecTBO U cyx | dry matter (DM) and dry fat-free residue
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6e3mMacsieH ocTaTbk 6elle N3MepeHo npu
BCSKa KOHTpO1a Ha MHAMBMAYyaHa npoba
3a BCSIKO XXUBOTHO. MbpBUYHATA MHAOP-
Mauma Gelle obpaboTeHa MO mMeToauTe
Ha BapuauMoHHaTa cTaTUCTWKa CbC CTa-
TucTnyecknsa naket Data Analysis, Excel
2016, Microsoft. lNMpu xapakrepusupaHe
Ha oBLeTe oT nopoamTe CTaponiaHUHCKM
yuraii 1 KapakayaHcka 6elue ycTaHOBEHO,
ye CTOWHOCTMTE Ha goiHaTa MJIeYHOCT
(cbotBeTHO 50,5 | 1 46,4 |) n nnogosu-
TocTTa (chboTBeTHO 105% u 100%) oTro-
BapAT Ha CeNIeKUMOHHUTE JIMMUTU Ha
cboTBeTHaTa nopoga. CbCTaBbT Ha MAs-
KOTO 6elle B rpaHuLmMTe Ha U3NCKBaHMATA
3a 0BYE M/ISIKO.

KntouoBu oymMu: MJIEYHOCT,
NnJo4OBUTOCT, OBLE KOMOMHWMpaH Twum,
Livrai, KapakayaHcka oBua

YBO/,

TpafuLuMOHHO B HawaTa cTpaHa ce
oTrnexaar nopoan oBLE C KOMOUHMpaHa
NPOAYKTMBHOCT. 3a npeobpasyBaHeTo Ha
OBLIEBBACTBOTO B M/IAHUHCKMTE paioHn e
nsnrpano LiuraiickoTo neMeHHo cTago B
EB Ha WIMX3-TposH. Pa3npocTpaHeHneTo
Ha Cb3fJafleHUTe B HEro reHeosIornyHu
JIVHUN Ype3 e/IMTHU KOYOBe B npoueca Ha
nopoaoobpasyBaTesiHus npouec e ogop-
MU0 OTHOCUTE/STHO eAHOPOoAHA, poacTBe-
HOCBbp3aHa nonynauus.

Mpueto e pga ce cuuTa, ue
Livraiickata nopoga He ce OT/M4yaBa C
BMCOKaA MJ/IEYHOCT, HO BapupaHeTo Ha
TO3Y MPU3HAK € B MHOTO LLUMPOKMN FPaHuLu.

Popova and Plugin, (2003) npocne-
OABaT AMHaMuKaTa Ha miedHata npoayk-
TMBHOCT Ha Uuramckm mMaliku kato ycTaHo-
BsiBaT rpynu ¢ no 48,2, 75,9 n 94,4 | mns-
KO 3a 4-pu MeceyHa nakrauus. Bucokata
N3MEHYMBOCT Ha NnokasaTtenure MJeYHoCT
N XMMUYEH CbCTaB Ha MSKOTO MO3BOJIA-
Ba rofisiMa pes3ynTaTtuBHOCT MpVM MacoB
OT60p Ha OBUE-Maiiki NO Te3n NpUsHauu.

Genkovski, (2003) u Gerchev,
(2006) npoBexaat CcpaBHUTENHW NPOYY-
BaHUS1 BbPXY KOSIMYECTBOTO M KadecTBarta
Ha NpPOAyKUMATA Ha Uuuraiickm osuUe
(MNsIKO, OBYE CUPEHE U MECO), KakTo U
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(DFR) was measured at each individual
sample control for each animal.

The primary information was processed
by variational statistics with the statistical
package Data Analysis, Excel 2016,
Microsoft. When characterizing sheep of
Staroplaninski Tsigai and Karakachanska
breeds, it was found that the values of
milk yield (50.5 | and 46.4 |, respectively)
and fertility (105% and 100% respectively)
correspond to the selective limits of the
respective breed. The composition of milk
was within the requirements for sheep
milk.

Key words: milk vyield,
combined type of sheep,
Karakachanska sheep

fertility,
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INTRODUCTION

Traditionally, sheep breeds with
combined productivity are raised in
Bulgaria. Tsigai breeding flock, at the
Experimental Base of RIMSA-Troyan,
played a role for the transformation of
sheep-breeding in the mountainous
regions. The spread of the genealogical
lines created by elite rams within it in
during the breed formation process has
formed a relatively homogeneous, closely
related population.

It is accepted that Tsigai breed is
not very milky, but the variation of this trait
is very wide.

Popova and Plugin, (2003) study
the dynamics of milk productivity of Tsigai
sheep mothers by identifying groups of
48.2, 75.9, and 94.4 | of milk for a
4-month lactation. The high variability of
milk parameters, such as yield and
chemical composition, allows for a high
efficiency in the mass selection of mother
sheep on these grounds.

Genkovski, (2003) and Gerchev,
(2006) conducted comparative studies on
the quantity and quality of production of
Tsigai sheep (milk, sheep cheese and
meat), as well as the factors that



hakTopuUTEe KOWUTO BAUASAT BBPXY THX.
W3cnepBaHn ca mievyHoCTTa, cbhCTaBa U
cBoOWCTBaTa Ha MASAKOTO, Kakto 1 Cbabp-
XX@HUETO Ha aMMWHO- U MacTHU KUCESINHM,
MUKPO- 1 Makpo enemeHTn (Mihaylova et
al., 2004; Gerchev et al., 2005; Mihaylova
et al., 2005).

B nutepatypa ce cpewart orpaHu-
yeH 6poii n3cnegBaHva BbPXY GMonorny-
HWUS NOTEHLMaN Ha uuralickata nopoja 3a
npu3Haka nao40BUTOCT.

Svinolupov, (1971) ycTaHoBABa
Haii-B1MCOKa NM0AO0BUTOCT NPU OBLE-MaKu
Ha 4.5-roguwHa Bb3pacT (TPeTo arHe) —
105.4%. CpefgHute CTOIMHOCTM 3a CTONaH-
ckata nao4OBUTOCT MPU BCUYKU Bb3pacTu
obaye ca MHOro 6/1M3ku 1 Bapupar — OT
98.9% - 0o 99.2%. Severin, (1979) otunTa
npv umraii npuasoBckn Tun - 129.2%.

Y Hac Minev et al. (1972) cbobuia-
BaT 3a N/I0QOBMTOCT MPU LWranckn osue
115-120%. TsaHkoB, (1988) yctaHOBsIBa
6uonornyHa nnaogoBuTocT Hag 100%,
KaTo BapuMpaHeTo MO roAVHM € B LUMPOKU
rpaHuum — 28%.

OTrnexgaHeTo Ha abopureHHuTe
OBLle OCuUrypsiBa €KCTEH3VBHO W3Mon3Ba-
He Ha NpUpogHWTE pecypcu 1 cnomara 3a
3anasBaHe Ha paBHOBECWETO B NpupoaaTta.

CbCTaBbT Ha OBYETO MJISIKO Bapu-
pa B LUMPOKM FPaHMUM 1 3aBUCK OT MOpPO-
fata, paxb6ara, nakTaluMoHHUSI Nepuog, ce-
30Ha, reorpadockus pervoH n ap. (Fegeros
et al., 1995; Kafedjiev et al., 1998).

KapakauaHckaTa oBUa He ce
OT/IM4aBa C BUCOKaA MJ/IEYHOCT M TOBa €
XapakTepHO 3a nogo6eH MAaHUHCKM Tun
XMBOTHM (Staykova et al., 2015).

Aleksieva, (1979) npoy4yBa OCHOB-
HUTE NPOAYKTMBHU MokasaTtenu Ha Kapa-
KayaHckaTa oBLa W yrouTenHuTe u Meco-
JaliHn KavecTBa Ha arHeTa OT cCbliaTa
nopopaa, otrnexgaHu B VXX - KoctuHbpog,

WN3cnepBaHmsa BbpXy MIEYHOCTTA U
XUMWUYHUA CbCTaB Ha MISKO M3BbPLUBA
Petrova et al. (1998) kato yctaHoBsBar
cpegHoAHeBHaTa MJ/IEYHOCT Ha OBLE OT
KapakauaHckaTa mopoga, OTrfiexpgaHa B
MXX - KoctuHbpoa. Jokato Mihailova et al.
(2006), n Mihailova et al. (2008) npoyusart
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influenced them. The milk vyield,
composition and characteristics of milk, as
well as the content of amino and fatty
acids, micro and macro elements were
investigated (Mihaylova et al.,, 2004;
Gerchev et al.,, 2005; Mihaylova et al.,
2005).

A limited number of studies on the
biological fertility potential of Tsigai sheep
are reported in the literature.

Svinolupov, (1971) found the
highest fertility rate in sheep at 4.5 years
of age (third lamb) - 105.4%. However,
average fertility rates for all ages are very
close and range from 98.9% to 99.2%.
Severin, (1979) reported 129.2% for Azov
Tsigai.

In Bulgaria, Minev et al. (1972)
reported a fertility rate of 115-120% for
Tsigai sheep. Tankov, (1988) found
biological fertility above 100%, with
variation varying widely over the years -
28%.

Indigenous sheep breeding
provides extensive use of natural
resources and helps maintain balance in
nature.

The composition of sheep’'s milk
varies widely and depends on the breed,
ration, lactation period, season,
geographical region, etc. (Fegeros et al.,
1995; Kafedjiev et al., 1998).

Karakachanska sheep breed is not
very milky and this is characteristic of
similar mountain animals (Staykova et al.,
2015).

Aleksieva, (1979) examined the
main productive indices of Karakachanska
sheep, the fattening and meat qualities of
lambs of the same breed raised at the
Institute of Animal Science, Kostinbrod.

Studies on milk yield and the
chemical composition of milk were
performed by Petrova et al. (1998). They
establish the average daily milk yield of
Karakachanska sheep bred in IAS,
Kostinbrod. While Mihailova et al. (2006),
and Mihailova et al. (2008) study the milk



M/IEYHOCTTa Ha cbliata nopoga, npome-
HUTE B MacCTHO KUCE/NIMHHMA CbCTaB Ha
M/IIKOTO, 6uonormyHaTa CTOMHOCT Ha
npoTenHa 1 guHamukara Ha CTOMHOCTUTe
Ha MUHepasiHMA CbCTas.

Mopogata € CbC CpaBHUTESTHO
Ma/sTbK MOTEeHUMas1 3a MI040BUTOCT, HO
TO3M MpM3HaAK MOXe pga ce MoBavsie
NMO/IOXMTENIHO OT YC/MOBMSATA Ha XpaHeHe
n otrnexaaHe (Staykova et al., 2015).

Llen Ha HacToswoTOo npoyyBaHe
felle Aa ce HamnpaBW XapaKTepucTvka Ha
M/IEYHOCTTa, CbCTaBa Ha MASAKOTO U
NJ04OBUTOCTTA HAa OBLE 3a KOMOUHMPAHO
usnonssaHe ot nopoaute CTaponiaHuH-
Ckun uuraii n KapakavaHcka B MaHuH-
CKuTe paiioHu Ha CTapa nsaHuHa.

MATEPVAZT U METOOU

MpoyuBaHeTo Oelle NpoOBEAEHO C
64 Op. oBUE MallkKm OT nopogata
CraponnaHuHCcKn uuraii u 63 6p. — ot
KapakayaHckara nopoja Ha nbpBa, BTopa
n TpeTta naktauusa. XXuBoTHuTe 6sxa
oTrnexaaHn B EkcnepumeHTanHata 6asa
Ha UIMK3 - TpoaH 1 XpaHeHn no Hopmu
cbC cBOBGOAEH A0OCTHLN A0 BOAA.

CraHgapTHaTta 120-gHeBHa AoiiHa
M/IeYHOCT 6elle onpejeneHa WHAMBU-
AyaniHO No KONUYeCTBOTO MJISIKO Ha BCSKa
[JoliHa KOHTpona, KOoHTposmpaHo no AC
mMetoga Ha ICAR. MneyHocTTa 3a KOH-
TpoNHWA aeH Gelwe n3ynucneHa kato ce
YMHOXW KO/INYECTBOTO Ha MOJyYEHOTO
MJSKO NPW WHAMBUAYyasTHATa KOHTpoONa
CYTPUWH N0 KoeMuueHT Ha cTagoTo, ycta-
HOBEH 3a KOHTPOJIHUA [eH N0 OTHOLle-
HMETO Ha KO/IMYEeCTBOTO CYTPELLHO W
BEUYEPHO M/SAKO KbM CYTPELIHOTO MJISIKO
npy [ABYKpaTHO foeHe. MieyHocTTa Ha
oBLeTe 3a cTaHgapTeH 120-aHeBeH foeH
nepvog 6elwe usumcneHa kato cbop Ha
M/IEYHOCTTa OT OTAE/IHUTE KOHTPOJIHU
nepvoan Ha BCska o0BUA. KOHTPONHUAT
nepuog belle cbC cpefHa Npoab/IXUTEN-
HocT 303 gHu.

MnogosuToCcTTa bGelle ycTaHOBEHa
KaTto OTHOLLeHMe Ha 6pos Ha Xueopone-
HUTe arHeTa KbM OpPOSi Ha BK/IOYEHUTE B
Npoy4YBaHETO OBLIE MaliKu.
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yield of the same breed, changes in the

fatty acid composition of milk, the
biological value of protein and the
dynamics of the mineral composition
values.

The breed has relatively low fertility
potential, but that characteristics can be
positively influenced by feeding and
growing conditions (Staykova et al.,
2015).

The purpose of this study was to
characterize the milk vyield, milk
composition and fertility of sheep for
combined use of Staroplaninski Tsigai
and Karakachanska breeds in the
mountain regions of the Balkan Mountain.

MATERIAL AND METHODS

The study was conducted with 64
mother sheep of Staroplaninski Tsigai
breed and 63 mother sheep of
Karakachanska breed of first, second and
third lactation. The animals were bred at
the Experimental Base of RIMSA
Troyan. They were fed according to the
standards with free access to water.

The standard 120-day milk vyield
was determined individually by the
amount of milk of each milk control group,
controlled by the AC method of ICAR.

Milk for the control day was calculated by
multiplying the amount of milk received at
the individual control in the morning by the
herd coefficient established for the control
day by the amount of morning and
evening milk to the morning milk by twice
milking.

Sheep milk for a standard 120-day milking
period was calculated as the sum of milk
from the individual control periods of each
sheep. The control period averaged 30+3
days.

Fertility was found to be the ratio of
the number of live lambs to the number of
sheep included in the study.



MPOLEeHTHOTO ChAbpXaHue Ha Mas-
HVHW, NPOTEWUH, 1aKTO3a, CYXO BELLECTBO
N cyx 6e3macneH ocTaTbk bele namepe-
HO MNpu BCAKa KOHTPO/1a Ha MHAMBUAYaIHa
npoba 3a BCHAKO XMBOTHO C aHa/mM3artop
3a mnsko Milcoscan FT120 (FOSS
Electronic).

MbpBryHaTa uWHGOpMauua 6Gelle
06paboTeHa Mo MeToauTe Ha BapuaLyoH-
HaTa cTaTtucTvka CbC CTaTUCTUYECKUS na-
keT Data Analysis, Excel 2016, Microsoft.

PE3YJITATN N OBCbXXAAHE

Ha durypa 1 e npeactaBeHa AoW-
HaTa MJ/IEYHOCT Ha Npoy4yBaHUTE MOpoaMm.
CpefgHata CTOWHOCT Ha [poiHata Mmseu-
HOCT Ha oBueTe OT CraponaaHNHCKMA
yurai e 50,5 I, a Tas3n Ha KapakavaHcknte —
46,4 |. Mo TO3M NokalaTen XUBOTHUTE U
OT [ABeTe MnopoauM ca B rpaHuuuTe Ha
MJIEYHOCTTAa nocoyeHn B Kartanora Ha
NnopoauTe CeICKOCTOMAHCKN >KMBOTHU B
PBbnrapusa (2017).

The percentage of fat, protein,
lactose, dry matter and dry non-fat
residue was measured at each individual
sample control for each animal with
Milcoscan - FT120 (FOSS Electronic).

The primary information was
processed using the methods of
variational statistics with the statistical
package Data Analysis, Excel 2016,
Microsoft.

RESULTS AND DISCUSSION

Figure 1 shows the milk yield of the
studied breeds. The average milk yield of
sheep of Staroplaninski Tsigai is 50.5 |
and for Karakachanska sheep is 46.4 |.
According to this indicator, the animals of
both breeds are within the milk vyield
specified in the Catalogue of breeds of
farm animals in the Republic of Bulgaria
(2017).

= 50.466+1.356
50 -
49
48
|
47 1 46.371%5.419
46 -
44 -
Uuran KK
dur. 1. loriHa Mie4yHoCT
Fig. 1. Milk yield
Taka ycTaHOBeHaTa OT Hac MJey- The milk vyield amount for

HOCT npu KapakayaHckuTe oBLEe e 6m3Ka
[o ycTaHoBeHaTa OT Tsochev et al.,
1999, kosito e 41,131 |. BapupaHeTo no
TO3W MPU3HAK MpU pasinyHn asTopu e
MHOrO Tro/siAAMO, KaTo npu [EeHKOBCKM
(2003) 1A e 55,970 I, a npu Boykovski
(2003) n Staykova (2005) e 37,640 I.

Karakachanska sheep is close to that
established by Tsochev et al., 1999,
which is 41.131 |. It varies for different
authors as for Genkovski (2003) it is
55.970 I, while for Boykovski (2003) and
Staykova (2005) is 37.640 I.
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Mpwn yuraiickn osue Gerchev et al.
(2013) goknagBaTt MIEYHOCT NpU OBLE Ha
2,5r. 41,22 | a npn oBue Ha 3,5r. 49,31 |
KOETO € MO-HUCKO OT YCTaHOBEHOTO OT
Hac.

NaktaunoHHMTE KPUBM Ha Med-
HOCTTa 3a KOHTPOJIHUS EH Ha OBLETEe OT
aBete npoyyBaHu nopogu (Crtaponna-
HUHCKU uurain n KapakavaHcka) ca npepg-
cTaBeHn Ha ®Purypa 2. Habnwopasa ce
HexapakTepHa (hopma Ha NnakTaumoHHUTE
KpuBW. Mo-HMCKaTa MMIEYHOCT Ha MbpBa
(3a Uuraii — 0.421 | n 0.386 | - 3a KK)
cnpamo BTopa (pecn. 0.591 | n 0.556 )
[OVHa KOHTpona MOXe ga ce 065ICHU C
HefOoCTaTbYHOTO BPEME OT Ha4yanoTo Ha
[OeHeTOo, nopaan KOeTo XUBOTHUTE OLe
He ca pasrbpHa/M MbAHUSA CU NOTEH-
unan. Cneg ToBa A0 Kpasd Ha [ONHWS
nepuog MJ/IEYHOCTTA HaMasisiBa Karto
cnefBa HOpMa/THMTE 3aKOHOMEPHOCTY Ha
X0ofa Ha naktauusaTa.
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Milking control

Gerchev et al. (2013) reported milk
yield of 41.22 | for Tsigai for sheep at the
age of 2.5 year and 49.31 | for sheep at
the age of 3.5, which is lower than what
we found.

Milk lactation curves for the control
day for both breeds studied (Staroplaninski
Tsigai and Karakachanska) are
presented in Figure 2. Uncharacteristic
shape of the lactation curves is observed.

The lower milk yield of the first (for Tsigai -
0.421 | and 0.386 | - for Karakachanska)
compared to the second (resp. 0.591 |
and 0.556 1) milking control can be
explained by the insufficient time since
the beginning of milking, which is why the
animals are not yet unleashed their full
potential. Then, by the end of the milking
period, the milk yield decreased, following
the usual patterns of lactation.

—o—Lluraii
—— KK

11 I\

dur. 2. lakTauMoOHHN KPUBU
Fig. 2. Lactation curves

Ha Ta6bnumua 1 ca npeactaBeHu
cpefiHMTe CTOMHOCTM 3a CbCTaBa Ha
MJ/IAKOTO Ha ABeTe nopoawn osue. BuaHo
e, Ye CTOMHOCTUTE Ha CyXO BELLECTBO,
naktosa, CbBO un npoteMH ca nmnoytu
efHakB/ npwu pAseTe nopoau. JIornyHo
MPOLEHTHT Ha Ma3HWHUTE € MO-BUCOK Npu
KapakayaHckuTe oBue. CpegHuTe CTOM-

Table 1 shows the average values
for milk composition of both sheep
breeds. It is evident that the values of dry
matter, lactose, DFR and protein are
almost the same in both breeds.
Logically, the percentage of fat is higher
in Karakachanska sheep. The average
values  for  milk physicochemical
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HOCTU 3a (OM3NKOXMMUYHMA CbCTaB Ha | composition meet the requirements for
MASIKOTO OTroBapsAT Ha u3uckBaHusATa 3a | sheep milk content.

CbAbpPXXaHne B oBYE MJIAKO.

Tabnuuya 1. CpegHn CTOMHOCTU Ha PU3NKOXMMUYHUS CbCTaB Ha MAISKOTO
Table 1. Average values of milk physicochemical composition

Mokasatenw/Indicators Linraii/Tsigai, KapakauaHcka/Karakachanska,
n=64 n=63
X+SE X+SE
MasHuHu/Fats, % 5.61+0.076 6.24+0.069
MpoteunH/Protein, % 5.72+0.075 5.80+0.060
JNaktosa/Lactose, % 4.30+0.031 4.31+0.026
CB/DM, % 17.10+0.116 17.82+0.102
CBO/DFR, % 11.49+0.093 11.59+0.060

Mo OTHOWeHMEe Ha KayecTBeHUs
CbCTaB Ha MJ/IIKOTO OCHOBHO 3HauyeHue
umart XpaHeHeTo M nepuoabT OT NakTa-
uymsta (Staykova et al., 2015).

YcTaHOBEHa € M/I040BUTOCTTA Ha
oBuUeTe oT CTaponnaHckus uurain n Kapa-
KayaHckaTa nopoga (durypa 3) kato no-
Jly4eHUTe CTOMHOCTU OTroBapsiT Ha Noco-
YeHUTe B XapakTepucTvkata Ha nopoau-
Te (KaTanor Ha nopoauTe cefickoctonaH-
CKM XMBOTHM B PBbbnarapus, 2017).

Nutrition and the lactation period
are essential for milk quality (Staykova et

al., 2015).
Fertility of Staroplaninski Tsigai
and Karakachanska breed was

determined (Figure 3) and these values
correspond to those indicated in the
breed characteristics (Catalogue of
breeds of farm animals in the Republic of
Bulgaria, 2017).
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008 4H
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Lvran

KK

dur. 3. NMnogoBnToCT
Fig. 3. Fertility
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Mo gaHHW OT fiMTepaTypHU U3TOY-
HULN, Kato Svinolupov (1972),
naogosutocTTa npu Livras sapupa ot ot
98.9% [0 129.2%. npv NprasoBCKUA TUM.

KapakayaHckaTa nopoga oBLe e
CbC CPaBHWUTE/IHO MasTbK MOTeHuMasT 3a
NA0JOBUTOCT, HO TO3M NMPU3HAK MOXe fa
Ce MoB/se MNOJIOXUTENHO OT yCnoBuATa
Ha XpaHeHe n oTrnexpaaHe (Staykova et
al., 2015). Genkovski (2002) cbobujaBa
3a 104-107%, a Aleksieva (1989) 3a 98-
105%, kato un pgBete ca 6nu3o0 Ao
YCTaHOBEHOTO OT Hac.

N3BOAN

Mpn KOHKPETHOTO npoy4yBaHe 3a
XapaktepusmpaHe Ha OBLEeTe OT Mopoau-
Te CTaponnaHuHcku uuraii n KapakavaH-
cka Gelwe ycTaHOBEHO, 4e CTOWHOCTUTE
Ha goWHaTa M/1e4yHOCT (CboTBeTHO 50.5 |
n 46.4 I) n nnogoButocTTa (CHLOTBETHO
105% un 100%) OoTroBapsiT Ha CesieKUNOoH-
HWUTE IMMUTK Ha CbOTBETHAaTa nopoja.

YcTaHOBEH € CbCTaB Ha MJISAKOTO
Ha CTaponnaHuHCKM uurain — MasHuHU
5.61+0.076 %, npotenH 5.72+0.075%,
naktosa 4.30+0.031%, CB 17.10+0.116%
1 CBO 11.49+0.093%.

YcTaHOBEH € CbCTaB Ha MJISAKOTO
Ha KapakayaHCcka oOBUA — MasHUHU
6.24+0.069%, npotenH 5.80+0.060%,
nakto3a 4.31+0.026%, CB 17.82+0.102%
n CbO 11.59+0.060%.

According to data obtained, such
as Svinolupov (1971), fertility in Tsigai
ranges from 98.9% to 129.2% in Azov
Tsigai.

Karakachanska sheep breed has
relatively low fertility potential, but that
characteristics can be positively affected
by the feeding and breeding conditions
(Staykova et al., 2015). Genkovski (2002)
reports 104-107% and Aleksieva (1989)
98-105%, which is very similar to our
data.

CONCLUSIONS

When characterizing sheep of
Staroplaninski Tsigai and Karakachanska
breeds, it was found that the values of
milk yield (50.5 | and 46.4 |, respectively)
and fertility (105% and 100% respectively)
correspond to the selective limits of the
respective breed.

The following data were found fo
milk composition of Staroplaninski Tsigai:
fat 5.61+0.076%, protein 5.72+0.075%,
lactose 4.30+0.031%, DM 17.104+0.116%
and DFR 11.49+0.093%.

Milk composition data of
Karakachanska sheep: fat 6.24+0.069%,
protein 5.80+0.060%, lactose 4.31+0.026%,
DM 17.82+0.102% and DFR 11.59+0.060%.
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