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PE3OME

Lenta Ha wu3cnegsaHeto e pga
npocnean BMMAHMETO Ha Bb3pacTra U
TEernoTo npefun 3anoxjaHe Ha oBue OT
nopoga "Muc" BbpXy XVMBOTO Tersio npwu
paxpaHe Ha arHetarta, TUNa Ha paxnaHe,
nosna 1 B3aumogeicTBUeTo Mmexagy Tsx. B
npoy4ysaHeTo ca uscnensaHu 70 osue oOT
nopoga "Mwuc" ¥ NOKOJIEHNETO UM OT
arHeta F1 (NonyvyeHO OT KPbCTOCKa Ha
"Muc" x "n gpbo dpaHc"”). LaHHuTe 3a
Bb3pacTTa npeau 3anjoxaaHe Ha osLeTe
(PMA), Terno npean 3annoxgaHe Ha oBue-
Te (PMW), X1BO Terno Ha arHeta npu pax-
faHe (LBW), tun Ha paxgaHe (BT), non
Ha arHetata ca cbb6paHu OT 122 arHeTa.
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SUMMARY

The aim was to examine the effect
of premating age, premating weight of
ewes Mis sheep breed on lamb’s birth
weight, birth type, gender and the
interaction between subject effects. 70
ewes of Mis breed of sheep and their F1
generation lambs produced (Mis x lle de
France) were used in the evaluation.

Data concerning the ewes premating age
(PMA), premating weight of ewes (PMW),
lambs birth weight (LBW), type of birth of
lambs (BT), gender of lambs were
collected from 122 lambs born.



ArHeTaTa Ha oBuUe Ha PMA7 wvmat Hain-
rofIsMo TErno npu paxgaHe, cpefHo —
4.72 kg, a Hail-mankoTto Terno e 4.18 kg
Ha oBue ¢ PMAS. Hskom oT Heobuvaii-
HUTE CTOMHOCTM Ha TESIeCHOTO Terno Ha
MaikaTa CbOTBETCTBAT Ha MO-HUCKO
Terno Ha arHetata. B T03M cmucwn,
ONTMM&/THOTO TErf0 Ha OBLUE-Maikn oT
nopoga "Mwuc" npegnm 3annoxgaHe e 61
kg. MMopegHocTTa Ha arHetara npwu
paxhaHe KopecnoHgupa ¢ Tuna Ha
paxhaHe; arHeTa ejuHaun wumart Hali-
ronamo Terno npu paxgaHe (5.61 kg),
[oKaTo Hali-HUCKOTO Tersio Npu paxgaHe
ce Habnwogasa npu arHeta TpusHauu
(3.65 kg). Cnopepg, 6post pofeHmn arHeTa, ¢
Hal-BMCOK MpPOLEHT ca 6/u3HauuTe —
55.74%, pokaTo NpoueHTHT Ha egmHauun n
TpysHaun e egHakbB — 22.13%. PMA,
PMW, BT n echekTbT Ha B3aMmogeincTene
Mexagy PMA*PMW, goctoBepHO NoB/vA-
Ba BbPXY XMBOTO TEI/1I0 NpU paxgaHe Ha
arHetatra (LBW). Bwbnpeku ToBa €
yCT@HOBEHO, Ye MNOAbT Ha arHetrara u
eekTbT Ha B3aMMOAENCTBME Mexay
PMA*non, PMW*non, PMA*BT, PMW*BT
He BAUAAT BbPXY XMBOTO Terno npu
paxpaaHe Ha arHeTata (LBW).

KntovoBn gymun: oBLe, Bb3pacT,
TENecHO TEersio, arHeTa, XWBO TEerso npu
paxaaHe, TMn Ha paxgaHe, non

YBO[,

FEHETUYHUTE W HETEHETUYHUTE (hak-
TOpY BAUSAAT Ha OBLEBBLACTBOTO U MO-
3HaBaHETO MM € OT CbLIECTBEHO 3Haue-
HMe 3a ePeKTMBHOTO ynpaB/ieHNe N Tou-
HaTa oLeHKa Ha pasBbAHMTE CTOMHOCTW.
OcBeH TOBa, XMBOTO TEr0 Npu paxaaHe,
KaTo paHeH nokasates Ha M3MepsaHe, e
OT roNisiM MHTEepec nopagn csosTa noso-
XUTEeNHa reHeTuYHa kopenaumus ¢ XXUBOTO
Terno 3a B 6baewe (Assan and Makuza,
2005). Penpopykumsta e Hai-3Hauumus
pakTop, BAMSELY, BbPXY MKOHOMUYECKaTa
e(peKkTUBHOCT B 0BLEBBLACTBOTO (Demiroren
et al., 1995). OcHoBHUTE (hakTOpU, KOUTO
B/UASIT BbPXY PeHTabu/HOCTTa B OBLEBbBA-
CTBOTO, Cca O6LMNAT 6POi 1 06LLOTO TErno
Ha arHeTaTa pofeHu OT egHa oBua (Gabr

The ewes PMAY had the heaviest lambs
with an average birth weight of 4.72 kg
and the lightest was 4.18 kg from ewes
PMA5. Some of the extreme values of
body weight of mother corresponded to
lambs with less weight. The premating
weight of Mis sheep mothers with 61 kg
was optimal in this regard.

The order of birth weight of lambs
corresponded with the type of birth of
such; the single born lambs had the
heaviest birth weight (5.61kg) while the
triplets had the lightest birth weight (3.65
kg). According to the number of lambs,
born the twin lambs have the highest
percentage with 55.74% whereas an
equal percentage acquired both for single
and triplets with 22.13%. PMA, PMW, BT
and the interaction effect between
PMA*PMW significantly influence lambs
birth weight (LBW).

However, the Gender of lambs and the
interaction effect between PMA*Gender,
PMW+*Gender, PMA*BT, PMW*BT found
no influence on lambs birth weight (LBW).

Key words: ewes, age, body
weight, lambs, birth weight, birth type,
gender

INTRODUCTION

The genetic and non-genetic
factors affected sheep breeding and
knowledge of these factors is essential for
efficient management and for the accurate
estimation of breeding values.
Furthermore, the birth weight as an early
measurable trait is of great interest
because of its positive genetic correlation
with further live weights (Assan and
Makuza, 2005). Reproduction is the
greatest single factor affecting the
economic efficiency of sheep breeding
(Demiroren et al., 1995).

The major factors that affect profitability in
sheep breeding are the total number and
the total weight of lambs produced per



et al., 2016). PenpoayKTMBHUAT NOTEHLM-
an e Hali-BaHUs nokasaTen, onpeaensiy
[oxoauTe Ha BCAKO efHO XMBOTHOBbBAHO
cTonaHcTBo (Snyman, 2010). TlMopagu
TOBa, NPV NporpamMm 3a reHeTuyHa oueHka
€ HeobXoAMMO KopurmpaHe Ha faHHuTe
3a M/I040BUTOCT 3a B/IMSHWETO Ha Bb3-
pactta Ha oBueTte (Notter, 2000) No3Ha-
BaHeTO Ha hakTopuTe, BAMSEWMN BbLPXY
BapuauusaTa B XMBOTO TEr/I0 MpU pax-
JaHe, e ocobeHO BaxXHO npeaBus B3a-
UMOBpb3KaTa Mexay Ternoto npu pax-
[aHe Ha HOBOPOAEHOTO W 34paBeTo Ha
Bb3pacTHuA wuHameug (Chniter et al.,
2009). Bb3pacTTa Ha maiikata, paamepbT
Ha arHWI0TO U XWBOTO TErno npu pax-
JaHe uMaT BaxHO Bb3AelcTBMe, KOeTo
Bapupa cnopepg nopogata (Gama et al.,
1991). Bb3AeiiCTBNETO Ha XMBOTO TEF/10
1 Bb3pacTTa Ha OBLIETE Ce OKa3Ba BaXeH
3a penpoaykTUBHMS NMOTEHLMaN Ha OBLe-
Te (Aktas et al., 2015).

LlenTa Ha HacToALETO uscnenBaHe
e [a ce npoy4yu BAUAHWETO Ha Bb3pacTTa
npean  3annoxpgaHe, Ternoto  npegu
3annoxgaHe Ha osue ot nopoga "Mwuc"
BbPXY XMBOTO TErN0 NpW paxgaHe Ha
arHetara, Tuna paxgaHe, nosa u B3a-
UMOAENCTBUETO MEXAY THAX.

MATEPVAJT N METOOU

[MpoyyBaHeTo e MPOBEAEHO B EKC-
nepumeHTasiHara depmMa Ha VNHCTUTYT no
XMBOTHOBBACTBO, 3eMyH, Cbpous. MNpu
oueHkaTta ca wusnonssaHn pgaHHu ot 70
oBUe OT nopoga "Mwuc" u THAXHOTO
nokoneHve ot arHeta F1 ("Muc" x "Un
Ob0 PpaHC"). BCUUKM XUBOTHU Ce OTIIEX-
JaT nNpu MHTeH3MBHa cucTema n efHakBu
ycnosug Ha ynpasrieHve. OT 122 arHera,
poneHn npe3 mapt 2018, ca cbbpaHu
JaHHW 3a BBb3pacT npeau 3ansoxjaHe Ha
osuete (PMA), Terno npegun 3annoxgaHe
Ha oBueTe (PMW), XMBO Terno Ha arHeta
npn paxgaHe (LBW), tmn Ha paxpgaHe
(BT) n non. 3a ga ce onpegenu B3a-
MMOOTHOLLEHWETO U Pa3/IMYHOTO Bb3Aeli-
CTBME Ha TrOpPernocoYeHuTe [JdaHHW, e
U3BBbPLUEH CTATUCTUYECKWN aHasn3, U3non-
3Baiku O6w, nnuHeeH moAen, [eckpunTus-

ewe (Gabr et al., 2016). Reproductive
performance is the most important trait in
determining the income from all livestock
enterprises (Snyman, 2010). An adjust-
ment of prolificacy records for effects of
ewe age is therefore necessary in genetic
evaluation programs (Notter, 2000).

The knowledge of factors affecting
variation in birth weight is especially
important in regard to the relationship of
birth weight with the neonatal and adult
health (Chniter et al., 2009).

The age of dam, litter size, and birth
weight all had important, effects that
differed among breeds (Gama et al.,
1991). The effect of live weight and age of
the ewe have found to be important for
the reproductive performance of ewes
(Aktas et al., 2015).

The study aim was to examine the
effect of premating age, premating weight
of ewes Mis sheep breed on lamb’s birth
weight, birth type, gender, and the
interaction between subject effects.

MATERIAL AND METHODS

The study has performed at the
experimental farm of the Institute for
Animal Husbandry in Zemun, Serbia. The
records of 70 ewes of Mis breed of sheep
and their F1 generation lambs produced
(Mis x lle de France) were used in the
evaluation. All the animals had kept under
intensive system condition with same
animal husbandry management. Data
concerning the ewes premating age
(PMA), premating weight of ewes (PMW),
lambs birth weight (LBW), the type of birth
of lambs (BT), gender of lambs were
collect from 122 lambs born in March
2018. To determine the relationship and
different effects of the aforementioned
data, a statistical analysis was performed
by using the General Linear Model,
Descriptive  Statistics, of the SPSS



Ha cTaTucTuka, Ha cogpTyepHa nporpama
SPSS Bepcusa 20.

PE3YJITATU N OBCBXAAHE
Bb3pacTTta npeaun 3ansoxaaHe Ha
OBLETE U XMBO TErI0 NpU paxaaHe Ha
TEXHWTE arHeta ca npeacTaBeHn B
Ta6numya 1. OBuete ¢ PMA7 nmar arHeta
C NO-rofIIMO CPeAHO TEerso Npu paxgaHe
oT 4.72 kg, a Haii-mankoTo Terno e 4.18
kg ot oBue PMASL. 3abenssBa ce, 4e
Bb3pacTTa npeau 3anjoxiaHe Ha oBUeTe
npean3BrKBa ronsiMa pasnvka B TEr10To
npu paxgaHe Ha arHetata. HawwuTe pe-
3ynTaTu CbLO Taka nokassaT MHTEepecHa
6UonorMyHa YCTOMYMBOCT Ha BWIOBETE.
Hskon oT HeobuualiHATe CTOWHOCTM Ha
TeNecHOTO Terslo Ha MaiikaTa CbOTBeT-
CcTBaT Ha MO-HUCKO TEerslo Ha arHerara.
ToBa nokasea, 4e ONTMMasIHOTO TErs0 Ha
oBUe-Malikm oT nopoga “"Muc" npegm
3annoxpgaHe e 61 kg (durypa 1).

software program version 20.

RESULTS AND DISCUSSION
The premating age of ewes and the
birth weight of their lambs are presented
in Table 1. It shows that the ewes PMA7
got the heaviest lambs with an average
birth weight of 4.72 kg while the lightest
was 4.18 kg from ewes PMAS.

It can be noticed that within the ewes
premating ages, there were high
variations of lamb’s birth weights. Our
results also show interesting biological
sustainability of species. Some of the
extreme values of body weight
correspond to lambs with less weight. It
seems that the premating weight of Mis
sheep mothers with 61 kg is optimal in
this regard (Figure 1).

Ta6nvua 1. CpegHo Tersio Ha arHeTarta npu paxgaHe criopef Bb3pacTtTa npeau

3annoxgaHe Ha oBueTte (PMA)

Table 1. Average birth weight of lambs according to premating age of ewes

(PMA)
Bb3pact N  CpepgHo CrT. Cr. 95% [loBepuTenieH nHTepsan 3a
npeau Mean  OTK/IOHEHWE  rpeLlka cpefHarta
3annoxgjaHe, kg Std. Std. Error  Confidence Interval for Mean
roanHn/PMA, Deviation [JonHa rpaHvua opHa rpaHuua
Years Lower Bound  Upper Bound
2 11 4.20 .97 .29 3.55 4.85
3 41 4.66 1.02 .16 4.34 4.98
4 10 4.62 .99 31 3.91 5.33
5 28 4.18 .94 .18 3.82 4.55
6 19 4.22 .97 .22 3.75 4.69
7 13 4.72 72 .20 4.28 5.15
Total 122 4.44 .97 .08 4.27 4.62

CpegHute pasnnkn B CPeaHOTo
TErno Ha arHeTara npu paxgaHe crnopej
Bb3pacTTa npeau 3ansoxgaHe Ha OBLUe-
Te ca -0.46 kg, -0.42 kg, 0.02 kg, -0.02
kg, -0.52 kg mexay arHeta oT PMA2 go
PMA7; 0.04 kg, 0.48 kg, 0.44 kg, -0.06 kg
Mexny arHeta ot PMA3 go PMA7; 0,44
kg, 0,40 kg, -0,1 kg mexagy arHeta OT
PMA4 po PMAY; -0.04 kg, 0.54 kg mexay
PMAS5 pgo PMA7, pokato pasnuka ot -0.50

The mean differences of average
lambs birth weight according to premating
ages of ewes were -0.46 kg, -0.42 kg,
0.02 kg, -0.02 kg, -0.52 kg between
lambs of PMA2 to PMA7; 0.04 kg, 0.48
kg, 0.44 kg, -0.06 kg between lambs of
PMA3 to PMA7; 0.44 kg, 0.40 kg, -0.1 kg
between lambs of PMA4 to PMA7; -0.04
kg, 0.54 kg between PMA5 to PMA7
while there was a difference of -0.50 kg



kg cpefHo Terno npu paxgaHe Mexay
arHeta Ha PMA6 n PMA7. Pe3yntarbT,
nosly4eH npu MHOTOKpaTHO CpaBHsABaHe
Ha cpefHaTa pasfivka Mexay XuWBo Ters10
Ha arHerara npu paxpgaHe cropej,
Bb3pacTrta npeau  3anfoxjaHe Ha
oBUeTe, e gocTtoeepeH npu (P<0,05).

Ternoto npegu 3anjoxgaHe Ha
oBuete (PMW) n oueHeHuTe npenesHu
CTOMHOCTM Ha arHeTata Ha ®wurypa 1
nokassaT, Ye Hai-rossiMoTo XMBO Terno
Ha arHetata npu paxpgaHe (LBW) e
ycTaHoBeHO npu PMW 61 kg, gokaTo
Hai-mankoto LBW e ycTaHoBeHO 3a
PMW 76kg.

average birth weight between lambs of
PMA6 and PMAY. The result obtained in
multiple comparisons of mean difference
among lamb birth weight according to
premating age of ewe was significant at
(P<0.05).

The premating weight of ewes
(PMW) and the estimated marginal
means of the lambs shown in Figure 1,
indicates that the highest lamb birth
weight (LBW) detected on PMW 61kgs
while the lowest LBW has
established/reported in PMW76kgs.

Estimated Marginal Means of LBW
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dur. 1. MpegenHn cpegHN CTOMHOCTU Ha XMBO TEr/1I0 Ha arHeTaTta npu paxgaaHe
cnopeg Terno npegu sannoxgaHe Ha oBLeTe, kg
Fig. 1. Estimated marginal means of lambs birth weight according to premating

weight of ewes, kg



Tabnuua 2. CpegHO Ters1o Npu paxaaHe, CTaH4apTHO OTK/IOHEHMe N CTaHgapTHa
rpewka Ha cpefHarta cnopej rnos Ha arHeTaTa
Table 2. Average birth weight, standard deviation and standard error of mean

according to lambs’ gender

Mon CpepgHo N CraHgaptHo  CT.rpewka Ha  [Aucnepcus Minimum Maximum
Gender Mean OTK/IOHEHNE cpegHata Variance
kg Std. Deviation Std. Error of Mean

MBXKKM 445 64 .97 A2 .95 2.80 6.70
Male
XXeHckn  4.44 58 .97 13 .94 3.00 6.70
Female
0O6wo 444 122 .97 .09 .94 2.80 6.70
Total

MonyyeHuat pesyntatr (Tabnuua The result obtained (Table 2)

2) nokasBa MHOro MuWHMMasIHA pasnunka
ot 0.01 kg 3a cpefiHO Terno npu paxgaHe
3a fgBata nosa M Beye ce cuuTa 3a
nogo6Ha CTOMHOCT.

ArHeta ot PMA7 n PMA3 wumar
cpepHo Terno 4.85 kg n 4.77 kg, konto ca
Hali-TEXKOTO MBXKO W HKEHCKO arHe
(Tabnmuya 3). Hali-mankoTo Terno Ha
MBXKO arHe e 3.54 kg oT PMA2 un 3.95 kg
3a XXeHcko arHe oT PMA7Y.

shows a very minimal difference of 0.01
kg on average birth weight in both sexes
of lambs and had already considered as
a similar value.

The lambs of PMA 7 and PMA 3
present an average weight of 4.85 kg and
4.77 kg, and are the heaviest male and
female lambs born (Table 3). The lightest
male is 3.54 kg from lambs of PMA 2 and
3.95 kg for female of PMA 7.

Tabnuua 3. CpegHO Ters10 Ha arHeTata Mpu paxpaaHe M MoJs1 crnopepj Bb3pacT
npeau 3anjoxaaHe Ha oBLeTe

Table 3. Lambs average birth weight and gender according to premating age of
ewes

Bb3pacTt npeaun Mon/Gender CpegHo N CT. rpeLuka
3annoxgaHe, roguHun Mean Std. error
PMA,years
2 XXeHckn/Male 3.54 5 31
Mbxku/Female 4.75 6 27
3 YKeHckn/Male 4.53 19 .22
Mbxkn/Female 477 22 .23
4 YKeHckn/Male 4.77 6 27
Mbxku/Female 4.40 4 31
5 XXeHckn/Male 4.29 14 .39
Mbxkn/Female 4.07 14 49
6 YKeHckn/Male 4.31 9 27
Mbxku/Female 4.14 10 31
7 XXeHckn/Male 4.85 11 .39
Mbxkn/Female 3.95 2 .69




Ha ®urypa 2 ca nocoyeHn faHHu
3a: Hal-ronamMo Terno Ha MbXKO arHe;
XMBO Terno npu paxgaHe Ha >XEHCKO
arHe ot PMW 61 kg; gokaTto Hai-manko
TErno e yCTaHOBEHO MpU MBXKO arHe ot
PMW 58 kg; »1BO Terno npu paxgaHe Ha
XeHcko arHe ot PMW 67 kg; PMW 57 kg.

It can be observed in Figure 2 that
the heaviest male; female lamb birth
weight found in PMW 61kg; PMW 58 kg
while the lightest male; female lambs
birth weight is established in PMW 67 kg;
PMW 57 kg.
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dur. 2. NMon Ha arHeTtata W npegesiHN CTOMHOCTM 3a XUBO TEII0 NMpU paxaaHe
cnopej Terno npean 3anjoxgaHe Ha oBLEeTe
Fig. 2. Gender of lambs and the estimated marginal means of birth weight

according to premating weight of ewes

Pe3yntatute, koMto Cme nNosyyu-
v, NnokassaT, Ye TernoTo Ha arHeTara u
nopefHOCTTa Ha paxjaHe CbOTBETCTBA
Ha Tuna Ha paxpaHe (Ta6nuua 4).
EgvHaumte uvMaT Hail-ronsiMo  XXuBO
Terno npu paxgaHe (5.61 kg), gokato
npu TpusHauuTe e Hai-masiko (3.65 kg).
Mo oTHOwWweHVe Ha 6poss Ha pojeHuTe
arHeta, e YCTaHOBeHO, ye 6nm3HauuTe
uMaT Hali-BUCOK MpouUeHT oT 55.74%,
[oKaTo npu efuHauute W TpusHauuTe
NPOLUEHTHLT e eHakbs 22.13%.

The results we obtained show that
the weight and order of birth of lambs
correspond with the type of birth (Table
4). The single born lambs had the
heaviest birth weight (5.61kg) while the
triplets born got the lightest birth weight
(3.65 kg). With regards to the number of
lambs born, it has found that the twin
born lambs have the highest percentage
with 55.74% whereas an equal
percentage acquired both for single and
triplets with 22.13% each.




Tabnuua 4. CpefiHO Ter/10 Ha arHeTa Npu paxaaHe cnopeg Tmn Ha paxgaHe (BT)
Table 4. Average birth weight of lambs according to birth type (BT)

Tun Ha N  CpegHo Crt. oTknoHeHue Cr. rpewwka 95% [oseputenieH nHtepsas 3a
paxnaHe Mean Std. Deviation  Std. Error cpefHaTa
Birth type kg Confidence Interval for Mean
JonHa rpaHuya opHa rpaHuua
Lower Bound  Upper Bound
Single 27 5.61 .95 .18 5.24 5.99
Twin 68 4.29 .64 .08 4.14 4.44
Triplets 27 3.65 .54 .10 3.43 3.87
Total 122 4.44 97 .09 4.27 4.62
Bb3pactta npegu 3annoxpaHe The premating age (PMA) of ewe,

(PMA) Ha oBuLeTe, TUMBT Ha paxgaHe Ha
arHetata (BT) u TAXHOTO CpeaHO Terno
npu paxgaHe morat ga ce pasrnejaT B
Tab6nuuya 5.

lamb birth type (BT) and their average
birth weight can be viewed in Table 5.

Ta6bnuua 5. Tvn Ha paxgaHe U cpefiHO TErsio NMpu paxaaHe cnopeg Bb3pacT
npean 3annoxgaHe Ha oBueTe
Table 5. Lambs birth type and average birth weight according to premating age
of ewe

Bb3pacTt npeaun

Twun Ha paxgaHe CpegHo N CrT. OTK/IOHEHME CT. rpewuka

3annoxgaHe Ha arHeTaTa Mean, Std. Deviation Std. Error of Mean
PMA Lambs Birth Type kg
EpunHaun/Single 560 3 46 .26
2 BnusHaun/Twins 405 2 21 .15
TpusHauw/Triplets 355 6 31 13
Single 579 12 74 21
3 Twins 439 20 .59 13
Triplets 3.74 9 72 .24
4 EanHaun/Single 463 6 1.24 .51
BausHaun/Twins 460 4 .63 31
EanHaun/Single 6.23 3 .64 .37
5 BausHaun/Twins 411 16 .63 .15
TpusHauw/Triplets 3.63 9 .53 17
EpunHaun/Single 6.10 2 14 .10
6 bnusHaun/Twins 408 14 .78 21
TpusHauw/Triplets  3.63 3 .58 .34
7 EpunHaun/Single 6.60 1 . .
bnusHaun/Twins 456 12 A7 .14

Pe3ynTatsT, NokasBa, ye eauMHaLm- The result we obtained shows that

Te uMmaT Hai-ronamMo cpegHo TeflecHo
Terno npu paxagaHe ot 6.6 kg; 4,63 kg 3a
6nusHauute; 3.74 kg npu TpusHauuTte
CcboTBeTHO 3a PMA7; PMA4; PMAS. Egu-
Hauute oT PMA4 nvat Hail-masko cpeg-
HO Terno npu paxgaHe oT 4.63 kg,
fokato 6/um3HauuTe U TpusHauute ot

the heaviest average birth weights of
lambs were 6.6 kg single born; 4.63 kg
twins born; 3.74 kg born triplets from
lambs of PMA7; PMA4; PMAS3,
respectively. The lambs of PMA4 got the
lightest average birth weight of 4.63 kg
for single born while PMA2 got the lowest



PMA2 wumar Hail-manko cpegHo Terso
npu paxgaHe, cboTBeTHO 4.05 kg n 3.55
kg.

CvorBeTHUTEe PMW Ha oBUeTe C
npeaenHn ctoiHocTn Ha LBW cnopeg BT
Ha arHeTtarta ca nokasaHu Ha Purypa 4.
TA noka3Ba, 4Ye HaW-roaISIMOTO XKMBO
TErno npu paxgaHeTo € Ha arHeta
efvHaum ot PMW 61 kg; 6nu3Hauun ot
PMW 78 kg; TpusHauu ot PMW 70 kg.
ArHeTa ot 74 kg PMW umaT Hait-masnko
TErno nNpv egmHauy n 6amnsHaum, fokaTo
TpusHauute ot PMW 67 kg vmart Hali-
MaJsIKo Tersio Npu paxaaHe.

average birth weight of lambs both for
twins and triplets born with 4.05 kg and
3.55 kg, respectively.

The corresponding PMW of ewes
with the marginal means of LBW
according to BT of lambs have illustrated
in Figure 4. It shows that the heaviest
birth weight were on lambs of PMW 61kg
for single born lambs; PMW 78kg for twin
born; PMW 70kg for born triplets. The
lambs of PMW 74kg got the lightest
weight both for single and twin born
lambs while PMW 67kg got the lightest
weight for lambs born triplets.
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3arjioxgaHe Ha oBUETE

Fig. 3. Lambs birth type and average birth weight according to premating weight

of ewes

Bb3 ocHOBa Ha pesynrarure, oOT
HacToALWoTO npoyysaHe, PMA, PMW, BT
N edeKkTbT Ha B3aMMOAENCTBME Mexay
PMA * PMW okas3BaTr 3HauYUTENHO B/nS-
HMe BBbPXY XMBO TEr/1I0 Ha arHetara npu

Based on the results we obtained
in the present study, the PMA, PMW, BT
and the interaction effect between
PMA*PMW significantly influenced on
lambs birth weight (LBW). However, the



paxgaHe (LBW). Bbnpeku ToBa, MOABLT
Ha arHeTaTa M eq)eKTbT Ha B3aMMoaei-
cteue wmexgy PMA*non, PMW* non,
PMA*BT, PMW*BT He okas3BaT B/usaHWe
BbPXY XXMBOTO Tersio Ha arHerara npu
paxpgaHe (LBW).

Pe3yntatute OT HacCTOALWOTO W3-
cnefBaHe ca CbBMECTMMU C ApYrU aBTo-
pu, kato Hanpumep Ali et al. (2006), cno-
pes KouTO Bb3pacTTa Ha oBLaTa no Bpe-
MEe Ha 3annoxasaHe uUMa 3HauuTenHa
BPb3Ka C XMBOTO TErfI0 Ha arHetaTa npu
paxpgaHe. Fazlul and Curran (1992); Babar
et al. (2004) nocousart, 4ye Bb3pacTTa Ha
oBLaTa-mMailika CbLl0 OKa3Ba BbAeicTBue
BbpPXY >XMBOTO Terfi0 Ha arHeto npu
paxpaaHe. Aktas and Dogan (2014); Aktas
et al. (2015) ycTtaHoBsiBAT 3HAYUTESHO
B/IMSIHWE Ha XXMBOTO TEr/10 Ha OBLETE Npu
yngpTocBaHe BbPXY paXAaHeTo Ha arHe-
Tara. OTyacTV B CbOTBETCTBME C HaWIWTE
AaHHM ca Te3n Ha Hussein et al. (2000),
KOMTO MOCOYBAT MOJIOXUTENHATA BPb3Ka
Mexzay TersioTo Ha oBuara-maika BbpXy
XMBOTO Ters10 Ha arHeTara npu paxgaHe.
Petrovic et al. (2011); Haque Bhuiyan
Fazlul and Curran (1992); Babar et al.
(2004) nocouBaTt, Ye XMBOTO Ters0 MNpu
oarsaHe e 3Ha4MTesIHO MOB/IMSHO OT TMNa
Ha paxfjaHe, KaTo arHetara ejvHaum
uMaT no-rossiMo Ters10 0T MHOTO6PONHN-
Te arHeTa. Gaskins et al. (2000) oTkpuBaT
NO-BUCOK MPOLEHT NPU oarBaHe Ha HSKON-
KO arHeta HaBegHbX (nMopoga "Polypay").

Babar et al. (2004) nocouBaT pas-
JIMYHN OT HawwuTe pesyntaTu, crnopep
KOUTO NO-M1afuTe OBLE paxaar arHeta c
Mo-MaJsiKo Tersio U NoNbT OKasBa B/NSHME
BbpXYy TErnoTo npu paxanaHe. Gabr et al.
(2016) e yctaHOBSIBaT, Ye Terno0To Ha
arHetata npu paxgaHe 3HauMTesHO Ha-
pacTBa C MokauBaHe Ha TerslioTo Ha Tex-
HWTE Maliku, KoeTo € abCoMTHO NPOoTU-
BOpeune ¢ pesyntara, KOWTO nosyymxme
Hue.

Mo oTHOWeHWe Ha pe3ynTara, no-
JlyYeH Npuv U3cneiBaHeTo, TUMbT Ha pax-
JaHe 3HauuMTeNIHO MOB/WSABA XMBOTO
TEer7I0 Ha arderara npu paxjaHe
(P<0.01), HO edeKkTbLT Ha B3aMMoAeii-

Gender of lambs and the interaction effect
between PMA*Gender, PMW*Gender,
PMA*BT, PMW*BT found no influence on
lambs birth weight (LBW).

The results of our present study
were similar with those of other authors,
such as Ali et al. (2006). According to
them, the age of dam at service had a
significant relationship with the birth
weight of lambs.

Fazlul and Curran (1992); Babar et al.
(2004) reported that the age of the dam
had also significant effect on birth weight
of the lamb. Aktas and Dogan (2014);
Aktas et al. (2015) found significant effect
of ewe’s live weight at mating on the birth
of the lambs.

Partly agreeable with us that by Hussein
et al. (2000) indicated a positive
relationship of dam weight on birth weight
of lambs. Petrovic et al. (2011); Haque
Bhuiyan Fazlul and Curran (1992); Babar
et al. (2004) indicated that the birth
weight significantly affected by the type of
birth and the single born lambs were
heavier than multiple born lambs.
Gaskins et al. (2000) found a higher
percentage of multiple births (Polypay
breed).

Babar et al. (2004) reported
different results in comparison with ours.
According to them, the younger ewes
produced lighter lambs, and the sex of
lambs affected on birth weight. Gabr et al.
(2016) found that the birth-weight of
lambs was increased significantly with
increasing weight of their dams which is
absolutely a contradiction with the result
we acquired.

Regarding the result obtained on
the test between subjects effects; the
birth type significantly influenced on
lambs birth weight (P<0.01) but in the
interaction effect between PMA*BT did
not show significant effect (P>0.05) on
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cteue mexgy PMA*BT He noka3sa 3Ha4u-
Ma pasnuka (P>0.05) Bbpxy XMBOTO
Terno npu paxgaHe. Vmaikn npensug
yectoTara Ha Tuna paxgaHe, NOTBbPX-
faBame pfaHHWTe Ha Demiroen et al.
(1995), cnopes kouTo Bb3pacTTa Ha
oBUaTa uMMa TrofiAMO B/IUSIHUE BBHBPXY
yectoTata Ha egvHauu, 6nmusHaun u
TpUsHaum.

Cnopepn, Talore (2009), arHetaTa,
KOMTO MMaT MO-rOMIAMO TErno Npu pax-
JaHeTo, 06UMKHOBEHO ca efuHaum unmn ca
pofeHN OT OBLEe C NOo-rofiiM pasMep Ha
TANOTO, KOETO [OHSAKbAE CbBMajga cC
pesynraTta, KOWTO MOJydYuxme B HalleTo
uscnegsaHe. HanbaHO B CbOTBETCTBUE C
HalnTe JaHHW ca pesynTtaTuTe nocoyeHu
oT Csizmar et al. (2013) 3a arHeTa egu-
Hauu, KOUTO MMaT 3HAYUTESTHO NO-TO/SIMO
Terno ot 6sM3HauyMTe, HO MNOABLT He
B/IMSie BbPXY XXMBOTO TEI0 Npu paxia-
He. Pesyntatute Ha ldris et al. (2011) He
ca To/ikoBa O/IM3KM [0 HawuWTe, Kato
MBXKUTE arHeta vmat no-rofisiMo Ters0
OT XXEHCKWTe, a arHetara efuHauy umart
no-roaIsMo Terno ot 6ansHauuTe.

OBLEeTe ¢ Hali-Bucokn LW (265 kg)
umat OTHOCUTEsSIHO MO-TOASM NPUN/IOL
(Aktas and Dogan, 2014), KOETO OTHOCK-
Teno cbBnaja ¢ HawwuTte pesyntatn. Bb-
npekn ToBa, Mo OTHOowWweHne Ha PMW*BT
He nokasa eqekT Ha B3auMogeicTeue
BbPXY XMBOTO TEr/I0 Ha arHeTtara npu
paxaaHe.

MpoyyBaHeTo Ha Michels et al.
(2000) oTyacTu noakpenst AaHHUTE OT
HaweTo, cnopes Koeto uMa fcHa
B3aUMOBpPb3Ka MeXAY KOMMOHEHTUTE Ha
TErNoTo0 Ha arHunotTo W TersioTo Ha
0BLIETE, HO HE MOXe Aa 6bae 0606LLEHO.
To MOXe [a Bapupa Mexay pas/ivyHuTe
nopogu n nuHum B Tax. Cnopen Gardner
et al. (2007), no-ronsamo Terno npu
paxgaHe Moxe ga 6bae NoslyvyeHo npw
KbCHO paxpaHe mnopagu Mno-ronsmMoTo
TErno Ha oBuaTa U No-rofIsMns pasmep u
PU3NONOTMYHO Bb3AENCTBME B Martkata
no BpemMe Ha nbpBaTa OpPeMeHHOCT,
KOETO LLe ynecHn eMOprMoHasHMA pacTex
npes cnegsawmre 6peMeHHOCTH.

lambs birth weight.

Considering the frequency of birth type
we are amenable with Demiroen et al.
(1995) informed that there was an
important influence of age of ewe on the
frequency of single, twin, and multiple
births.

According to Talore (2009), the
lambs which are heavier at birth are
usually singles or are those produced by
ewes with larger body sizes moderately
true with the result we obtained in our
study. Definitely, there is matching
between our results and those
reported/indicated by Csizmar et al.
(2013), namely singles were significantly
heavier than twins but sex did not
affected on birth weight.

Slightly the results reported by Idris et al.
(2011) were slightly similar to ours. Male
lambs were heavier than females and
single lambs recorded heavier weight
than twins.

The ewes with the highest LWs
(=65 kg) had the highest multiple birth
rates (Aktas and Dogan, 2014) relatively
agreeable with ours. However, with
regards to the PMW*BT, it was not
observed interaction effect on lambs birth
weight.

The investigation/study of Michels
et al. (2000), is interesting and probably
can consider as partly confirmation of
ours. According to their study, there was
a clear cut relationship between litter
weight components and ewe weight
cannot be generalized but may vary
among differentially selected breeds and
lines within them. Also the one by
Gardner et al. (2007) reported that
heavier birth weight could be obtained at
late parities due to heavier dam weight
and larger size and physiological imprint
in the uterus during the first pregnancy
which will facilitate relatively greater fetal
growth in the subsequent pregnancies.
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n3BOAN

M3BoabT OT pesynTara Ha HaweTto
n3cnegsaHe e, 4ye osuete PMA7 umat
arHeTa C Hai-ronsiMo Tersio CbC CPegHo
Terno npu paxgaHe ot 4.72 kg, a Haii-
MaUsikoTo Terno e 4.18 kg ot osue PMAS.
Pe3yntaTbT, nonyyeH npy MHOrOKpaTtHo
CpaBHfiBaHe Ha cpefHara pas/ivka Mexay
XWBOTO TErno Ha arHertara npu paxaaHe
cropef, Bb3pacTra npeau 3annoxnaHe Ha
oBuata, e 3Hauum npu (P<0,05). Halii-
roNAMOTO >KMBO TErn0 Ha arHe npwu
paxpgaHe (LBW) e yctaHoBeHO npu PMW
61 kg, gokaTo Hait-mankoto LBW e noco-
yeHo npy PMW 76 kg. Moyt nogobHa
CTOMHOCT Ha CpeAHOoTO Ters0 npu paxaja-
He e yCTaHOBEHO Npu ABaTa nosa arHera.
EnHakbB MPOUEHT € NoJlydyeH Kakto oT
efivHauu, Taka U OT TpuU3Hauu pofeHu C
22.13% oT obwus 6poli arHeTta, poaeHu
CbOTBETHO OT 27 1 9 OBLE, HO arHertara
6/1M3HauUn oarHeHu oT 34 0BUE, UMAT Hail-
ronam o6u, O6poli oarHeHW arHeta c
55.74%. EauvHauuTe wmaT Hali-ronsamo
XnBo Terno npu paxpaHe (5.61 kg),
Jokato npu TpusHauuTe € Hail-masko
(3.65 kg). Bb3 ocHoBa Ha B3aumogeii-
ctBueto Ha PMA, PMW, BT, B3aumo-
aericteneto mexagy PMA*PMW 3Hauntesn-
HO MOB/UABAT XMBOTO TEr/10 Ha arHeTtara
npu paxgaHe (LBW). HanpoTtus, nonbT,
PMA*Mon, PMW*Ton, PMA*BT, PMW*BT
He okasBaT edeKkT B/MAHME BbPXY
TENEeCHOTO Terso Ha arHetarta (LBW). Bb3
OCHOBAa Ha ropHuTe pe3ynTaTu, Bb3pacTtra
npean 3annoxgaHe wn Ternoto npeau
3annoxjaHe Ha OBLeTe ca CBbp3aHu C
XMBOTO TEr/1I0 Ha arHetara npu paxaaHe.

BJTATOAAPHOCTWU

N3cnegBaHeTo e 4yacT OT NPOEKT
TR 31053, wHaHCcMpaH oOT MwuHUC-
TEPCTBO Ha 06pas3oBaHMETO, Haykata U
TEXHO/IOMMYHOTO pasBuTue Ha Penybnvka
Cbpbus.

CONCLUSIONS

The result of our study can cease
that the ewes PMA7 got the heaviest
lambs with an average birth weight of 4.72
kg while the lightest was 4.18 kg from
ewes PMAS5. The result obtained in
multiple comparisons of mean difference
among lamb birth weight according to
premating age of ewe was significant at
(P<0.05).

The highest lamb birth weight (LBW) was
found on PMW 61kgs while the lowest
LBW was reported in PMW76kgs. Almost
similar value on the average birth weight
was obtained in both sexes of lambs.
Identical percentage was acquired both by
single and triplets born with 22.13% each
of the total lambs born by 27 and 9 ewes
respectively, but those lambs born twins
by 34 ewes had the highest total number
of lambs born with 55.74%. Lambs born
single had the heaviest birth weight
(5.61kg) while the triplets born were
having the lightest birth weight (3.65 kg).

Based on the test between — subjects
effects the PMA, PMW, BT, and the
interaction effect between PMA*PMW
significantly influenced on lambs birth
weight (LBW). On the contrary the
Gender, PMA*Gender, PMW*Gender,
PMA*BT, PMW*BT did not show
interaction effect on lambs birth weight
(LBW). Based on the above results the
premating age and premating weight of
ewes is clearly interrelated on lambs’ birth
weight.
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PE3IOME SUMMARY
3a u3cnegBaHe Ha 6uonornyHata In 2018, an experiment was

CTOMHOCT Ha MasHMHaTa B MskoTo Ha | conducted on biological value of milk fat in
oBue oOT CpegHocTaponnaHuHckata wu | Srednostaroplaninska and Koprivshtenska
KonpuBlueHckata nopoan npes 2018r. e | ewes that were raised in the regions of
M3BBLPLLUEH EKCMepuMeHT C oBLe-Maiiku, | the towns of Gabrovo and Koprivshtitsa.
OTrIeXAaHn CbOTBETHO B paioHWTE Ha
rp. Mabposo n rp. Konpuswumua. Monyye- | Average milk samples of each group were
HM W wuscnegBaHn ca cpefHu cbopHu | obtained and examined three times during
npobu MNSAKO OT BCAKa rpyna, TpukpaTHo, | the lactation period — in May, June and
no Bpeme Ha nakrauuaTa — npe3 mece- | July. The amount of saturated and
uute Mmai, oHM un nu. OnpegeneHo u | unsaturated fatty acids, the groups of fatty
aHanm3upaHo e Kom4ecTBoTo Ha HacuTe- | acid and their proportions, atherogenic
HUTE U HeHacuTeHWTe MacTHM kucenuHwy, | index and lipid preventative score were
rpynnuTe MacTHU KMCENUHU 1M cboTHowe- | determined and analyzed.

HUATa MeXay TAX, apTeporeHHUss MHOEeKC
WU NMnuaHusa npesaHTMBEH ckop. O6uwoTto | The total content of saturated fatty acids
CbabpXaHue Ha HacuTeHWTe macTHM kuce- | in milk of Srednostaroplaninska sheep
JINHW B MJIIKOTO Ha cpegHocTaponiaHuH- | was higher — 71.207%, compared to the
CKkute oBUe e no-Bucoko — 71,207%, B | milk of Koprivshtenska breed — 64.362%.
CpaBHeHWe C ToBa B MJISKOTO Ha OBLETe
oT KonpwuBliieHckaTa nopoga — 64,362%. | The ratio of saturated/polyunsaturated
CboTHOLIEHEeTO HacuTeHu/nonvHeHacutenu | fatty acids was 15.149 in the milk of
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MacTHW  KUCeNMHW  6enexu  CTOMHOCT
15,149 B MNAKOTO Ha cpepgHocTaponna-
HUHCKMTE oBUe K 13,860 npu Te3n oT
KonpusLeHckara nopoga. ocnegHorto e
nokasaTeniHO 3a no-gobpa okucauTeNHa
CMOCOBHOCT Npu NbpBUTE.

ATEpOreHHuAT MHAEKC Ha M/SKOTO
OT cpefiHOCTaponnaHUCKNTe OBLe e C Mo-
BMCOKa CTOMHOCT — 2,71, B CpaBHEHME C
TO3M Ha KOMPUBLUEHCKUTE OBUE — 2,22.
ToBa nNpaBun MMSAKOTO OT KOMPUBLLEHCKMTE
OBUE Nno-Ao06bp NPOAYKT 3a KOHcymauus
OT 34paBOC/IOBHA [/1e[iHa TouKa.

Mo-6113KN CTOMHOCTU Ha NMNUOHUS
npeBaHTUBEH CKOP Ha MASKOTO M 0O6LLOTO
CbAbpXaHWe Ha MasHMHa MMa MJ/ISKOTO Ha
KonpuBLLEeHckuTe oBLe. MNonyyeHnTe pesyn-
TaTu ca nokasartesiHu 3a no-gobpaTa 6anaH-
CMPaAHOCT Ha MaCTHUTE KUCE/TMHW B MISKOTO
Ha KOMpUBLLIEHCKUTE OBLE.

KniouoBn paymu: 0BUE, MISKO,
HACUTEHNW M HEHAaCUTEHUW  MacCTHU
KNCEeNUHKU, apTeporeHeH NHAEKC, NunuaeH
npeBaHTUBEH CKOP

YBO/[,

B 3aBucmmocCT OT nopogHara npwu-
HaIeXHOCT M Noj, BINAHUETO Ha peguua
rEHeTUYHWN N HEreHeTUYHN hakTopu Miey-
Hata MasHVWHa B M/ISIKOTO Ha OBLEeTe, Ba-
pupa ot 5,0 go 12%. MacneHuTe knbbLa
B OBYETO MJIAKO ca C gmamMetbp 5-6um,
kato B 1 cm® ce cvabpxar 3-6 mapa.
(Peichevski and Chomakov, 1988;
Michailova et al., 2004).

B npogbs/ikeHne Ha MHOMO rofuHM
YBE/IMYEHOTO ChAbpXaHne Ha MacTHN Ku-
CEJ/IMHN B MJIAKOTO U MJIEYHUTE MPOLYKTU
Ce cCBbp3Ba C YyBe/NMYaBaHETO Ha
CbAbPXXaHNETO Ha CEPYMHUA XONIeCcTepor
(Talpur, 2007). CbBpeMeHHUTe uscne/Ba-
HWA He ca hoKycupaHu camo BbpXy Hera-
TUBWUTE Ha MACTHOKMCENMHHUAT npodun
Ha MNSKOTO. TO CbAbpXa U HEeHacUTEHU
MacCTHU KWUCESINHW, BKOYUTESIHO Crper-
HaTa fiMHonoBa kucenuHa (CLA), nonsara
OT KOWUTO Ce u3passiBa B HamasisiBaHe Ha
06WMSA KPbBEH XOJIECTEPOS, KAaKTo U B
Ha/IMYMETO Ha aHTUKapLEHOTeHeH, aHTu-
anabetnyeH 1 MMyHomoAaynupal, edqekT
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Srednostaroplaninska sheep and 13.860
in Koprivshtenska breed.

The latter data is indicative of a better
oxidation capacity in the former.

Atherogenic index of milk of
Srednostaroplaninska sheep breed had
higher values (2.71) compared to
Koprivshtenska breed (2.22). This makes
the milk of Koprivshtenska breed a better
product for healthy eating.

The milk of Koprivshtenska breed
had closer values of the lipid preventative
score and the total fat content. The results
are indicative for a better balance of the
fatty acids in the milk of Koprivshtenska
breed.

Key words: sheep, milk, saturated
and unsaturated fatty acids, atherogenic
index, lipid preventative score

INTRODUCTION

Depending on the breed
background and under the impact of a
number of genetic and non-genetic

factors, milk fat in sheep milk varies from
5.0 to 12%. Fat globules in the sheep
milk have a diameter of 5-6um, and in 1
cm?® there are 3-6 billion (Peichevski and
Chomakov, 1988; Michailova et al., 2004).

For many years, the increased fatty
acid content in milk and dairy products
has been associated with an increase in
serum cholesterol (Talpur, 2007).

Contemporary studies are not only
focused on the negative effects of the
fatty acid profile of milk. It also contains
unsaturated fatty acids, including conjugated
linoleic acid (CLA), the benefit of which is
the reduction of total blood cholesterol as
well as the presence of anticarcinogenic,
antidiabetic ~ and immunomodulatory
effects (Mills et al., 2011).



(Mills et al., 2011). BaxHO € CbLLUO Taka,
[Ja ce cpaBHW U KO/IMYECTBEHOTO CbAbp-
XaHue Ha HacUTEHUTE N HeHacuTeHuTe
MAaCTHW KUCEJIMHW, Ypes N3UNCNIEHNETO Ha
aTeporeHHMs WHAEKC, npenopbyaH oT
Ulbright and Southgate(1991).

[pyr HauMH 3a oueHka Ha 6uosno-
rMyHaTa CTOMHOCT Ha MJleyHaTa MasHuHa
€ CbOTHOWeHneTo omera 6/omera 3
MacCTHW KUCESIMHU, KaKTO U CbAbpXaHue-
TO Ha KOHKrMpaHa (cnperHara) iMHo0Ba
MactHa kucenuHa (CLA) (Simopoulos,
2002). CbaobpkaHMeTo Ha omera-3 macT-
HW KUCENNHU B OBYETO M/ISIKO OOVKHOBEHO
He HagBuwasa 2 ¢g/100g MasHMHa, ToBa
Ha omera-6 ce konebae ot 3,42 g/100g
Ma3HuHa go 2,39 g/100g ma3HuHa. CLA e
€CTeCTBEH KOMMOHEHT Ha M/ieyHaTa mas-
HMHA U eVH OT aHTUKaHLEPOreHHUTE 13-
TOYHMUM NPU XpPaHEHETO Ha 4YoBeka. Hali-
BMCOKW CTOMHOCTU Ha CLA ca yCcTaHOBEHU
B OBYETO M/AKOo. W3crnepsaHusATa Ha
Ivanova et al. (2017) noka3sart, 4e HMBOTO
Ha CLA B OBYETO MJIAAKO U CUPEHE Ce MNOo-
B/MSIBA& OT KO/IMYECTBOTO HAa KOHUEHTpU-
paHus hypax, Buga Ha rpyébute cypaxm
N BereTaumoHHUsA CTaguili Ha TAXHOTO
npubnpaHe.

Llenta Ha HacToALOTO NpoyyBaHe
e pa ce uscnegsa 6uonormyHaTa CTOM-
HOCT Ha MasHVMHaTa — CbAbpPXaHUETO Ha
HaCUTEHN U HEHACUTEHW MaCTHU KMCenu-
HW, CbOTHOLWIEHMATA Mexny TAX, aTepo-
FEHHUSI MHOEKC M NUMWAHUSA NPEBAHTMBEH
CKOp Ha MISIKO OT nopogmTe KonpuBlueH-
cka n CpegHocTtaponiaHUHCKa.

MATEPWNAN N METO4WA

3a wn3cnegBaHe Ha 6uosornyHarta
CTOMHOCT Ha MasHMHaTa B MJISKOTO Ha
oBue oOT CpegHocTapon/aHUHcKaTa W
KonpwuBlieHckata nopogu npes 2018r. e
M3BbPLUEH eKkcnepumeHT ¢ no 50 oBue-
Maliiku, oTrnexgaHn cCbOTBETHO B paioHa
Ha rp. Mabposo 1 rp. Konpuswumua. Mony-
YeHn U uscnegBaHn ca cpegHu o6l
npo6u MNSKO OT BCSAKa rpyna, TPUKpPaTHo,
no BpemMe Ha flaktauusita — npe3 Meceum-
Te Mmaii, WHM u nn. N3cnegsaHusita ca
u3BbpweHn B LleHTpanHaTa HayyHOU3-
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It is also important to compare the content
of saturated and unsaturated fatty acids
by calculating the atherogenic index
recommended by Ulbright and Southgate
(1991).

Another way to evaluate the
biological value of milk fat is the ratio
between omega 6/omega 3 fatty acids as
well as the content of conjugated linoleic
fatty acid (CLA) (Simopoulos, 2002).

The omega-3 fatty acids in sheep’s milk
usually do not exceed 2 g/100g of fat, the
omega-6 fluctuates from 3.42 g/100g to
2.39 g/100g of fat.

CLA is a natural component of milk fat
and one of the anticancerogenic sources
in human diet.

The highest CLA values were found in
sheep’s milk. lvanova et al. (2017) studies
show that the level of CLA in sheep’s milk
and cheese is influenced by the amount of
concentrated fodder, the type of roughage
and the growing stage of harvesting.

The aim of this study is to
investigate the biological value of fat — the
content of saturated and unsaturated fatty
acids, the correlations between them, the
atherogenic index and the lipid preventive
score of milk from Koprivshtenska and
Srednostaroplaninska sheep breed.

MATERIAL AND METHODS

In 2018, an experiment was carried
out with 50 ewes in the region of Gabrovo
and Koprivshtenska respectively to
examine the biological value of milk fat in
Srednostaroplaninska and Koprivshtenska
sheep breeds.

Mean total samples of milk from each
group were obtained and tested, three
times, during lactation period in May, June
and July. The research was conducted at
the Central Research Laboratory of the



cnepgoBaTesnicka flabopatopusa Ha ArpapHus
hakynTeT npu Tpakuinckna yHWBEpCUTET -
rp. Ctapa 3aropa no ctaHaapTHU METOAMNKN.

EkcTpakumata Ha MasHuMHata Ha
MAeYHUTE Npobu e M3BbpLUEHA MO MEeTo-
ha Ha Poze-lotnnb (BAC 1671/80), cnepg,
KOeTO pa3TBoOpuUTENINTE ca u3napsiBaHu C
BakyyM-poTauuoHeH nsnapuren. Metuno-
BUTE ecTepu Ha MacCTHUTE KUCENUHWU ca
aHanm3upaHy upes rasoB Xxpomarorpad
(GC) Pay-Unicam 304 c¢ nnambyHo-
noHmsaumoHeH getektop (FID). AHann3bT
€ M3BbpLUEeH Cc kanunapHa kosoHa ECTM
WAX (Alltech; 30 m x 0,25 mm, lLd,;
0,25um film) n H2 kaTo Hoceuw, ras. py-
nUTE MacTHW KACEIMHU N CbOTHOLLEHUATA
Mexay TAX ca onpenesieHn ypes nsyumc-
neHwve.

ATEpOreHHUAT WHOEKC e orpe-
peneH no dopmynata Ha Ulbriht and
Southgate (1991):

AN = C12:0 +4x C14: + C16:0
MHHMK + MHHMK
Kbaeto: AV — aTeporeHeH nHaeKkc
C12:0 — naypvHoBa MacTHa KucesnmHa
C14:0 — MMpPUCTMHOBA K1cesimHa
C16:0 — nanM1UTMHOBA K1CcenuHa
MHHMK — MOHOHEHaCUTEHU MACTHU KMCETUHU
MHHMK — nonvHeHacuTeHN MacTHU KUCENNHN

IMNUAHNAT npeBaHTUBEH CKOp €
onpeneneH ypes nsyucneHue, no ypasHe-
HMeTto Ha Richard and Charbonnier
(1994).
nnc=o01+2xHMK-MHHMK-0,5xINMHHMK
Kkbaeto: JINC — nunuaeH npeBaHTUBEH CKOP
OJ/1 — 0610 CbAbpPXaH/e Ha M/IeYHa Mas3HMHA
HMK — HacuTeHn MacTHU KMCeTMHU
MHHMK — MOHOHEHACUTEHU MAaCTHWN KUCENUHN
MHHMK — nonvHeHacUTeHN MacTHU KUCENNHN

Mony4yeHuTe pesynraTu ca obpabo-
TEHU BapuaLMOHHO-CTaTUCTUYECKN Ype3
nporpameH  npoAykt  Statistica  for
Windows 2015, a rpacnyHo Ha Excel.

PE3YJITATU N OBCBXXOJAHE
YCTaHOBEHOTO CbAbpXaHne Ha Ha-
CUTEHU MACTHW KUCENMHU B U3C/e[BaHo-
TO MASKO MO nopoau e OTpaseHo B
Ta6nuua 1. OnpegenexHn ca yeTupuHage-
CeT HaCUTEeHU MacTHU KucesmHu. Cobliec-
TByBa [0OCTOBEPHOCT Ha pasnukite B
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Faculty of Agriculture, Trakia University -
Stara Zagora using standard methodologies.

The fat extraction of milk samples
was carried out according to the method
of Rosse-Gottlieb (BDS 1671/80), after
which the solvents were vaporized by a
vacuum rotary evaporator. The methyl
esters of fatty acids were analyzed by a
Gas-Chromatograph (GC) Pay-Unicam
304 with Flame lonization Detector (FID).
The analysis was performed with a
capillary column ECTM WAX (Alltech; 30
m x 0.25 mm, l.d.; 0.25 pm film) and H2
as a carrier gas. The fatty acid groups and
the ratios between them are determined
by calculation.

The atherogenic index was defined
by the formula of Ulbrihnt and Southgate
(1991):

Al =C12:0 + 4x C14: + C16:0
MUFAs + PUFAs

where: Al — atherogenic index

C12:0 — lauric fatty acid

C14: 0 — myristic acid

C16:0 — palmitic acid

MUFAs — monounsaturated fatty acids

PUFAs — polyunsaturated fatty acids

Lipid Preventive Score was
determined by calculation, according to
the Richard and Charbonnier equation
(1994).
LPS=LPS+2xSFA-MUFAs-0.5xPUFAs
where: LPS - lipid preventive score
MFC — milk fat content
SFA - saturated fatty acids
MUFAs — monounsaturated fatty acids
PUFAs — polyunsaturated fatty acids

The results were processed by the
methods of variation statistics by means
of the software Statistica for Windows
2015 and graphically by Excel.

RESULTS AND DISCUSSION
The content of saturated fatty acids
for both breeds is presented in Table 1.

Fourteen saturated fatty acids were found.
There is a significance of differences with
respect to the content of saturated fatty



NMopofeH acnekT Mo OTHOLWEHME Ha Cb-
ObPXaHWETO Ha HaCUTEHW MacTHW Kuce-
NMHK B nonsa Ha KonpuBleHckata nopo-
fa 3a C6:0 — kanpoHoa (npu p<0,05),
C8:0 — kanpunosa (npu p<0,05), 3a C
15iso — n3oneHTagekosa (npu p<0,01), n
B nosza Ha CpepgHoCTapomniaHuHckaTa no-
poga 3a C7:0 — eHaHTOBa (Npn p<0,001),
C15:.0 — neHTagekoBa (npu p<0,05), C
17iso — nsomaprapumHosa (npu p<0,01) n
C17:0 — wmaprapuHoBa (npu p<0,001).
PasnunumnaTa no oTHOLEHME Ha CbAbpXa-
HMETO Ha OCTaHa/IMTe HACUTEHW MacTHU
KNCENMHN B NOPOLEH acnekT ca Masiku U
Hef0Ka3aHN MaTemMaTUYeCcKm.

acids in favour of Koprivshtenska breed
for C6:0 — caproic acid (at p<0.05), C8:0 —
caprylic (at p<0.05), C 15iso -
isopentadecanoic (at p<0.01), and in
favour of Srednostaroplaninska breed for
C7:0 — enanthate at p<0.001), C15:0 —
pentadecanoic (at p<0.05), C17iso — iso-
margaric (at p<0.01) and C17:0 -
margaric (at p<0.001).

Differences in the content of other
saturated fatty acids between both breeds
are small and unproven mathematically.

Ta6r||/|u,a 1. HacuTeHn MacTHM KUCENNHU B MJiedHaTa MasHMHa Ha OBYETO MJIAKO,

no nopogn —B %

Table 1. Saturated fatty acids in fat of sheep milk, for both breeds —in %

HacuTeHn MacTHU KNCenuHu

Mopogw/Breeds

Saturated fatty acids

CpepgHocTapornsiaHMHCKa KonpwuBLieHcka
Srednostaroplaninska Koprivshtenska
X + SX C X + SX C
C 4:0 — macneHa / butyric 2.083£0.182 12.34 2.313+£0.167 10.17

C 6:0 — kanpoHoBsa / caproic 1.753 £ 0.126* 10.17 2.043 £ 0.122* 8.43
C 7:0 — eHaHTOBa / enanthate 1.153 + 0.069*** 8.49 0.783 + 0.057*** 10.27
C 8:0 — kanpwnosa / caprylic 2.300 £ 0.166* 10.17 2.850 * 0.230* 11.38
C 10:0 — kanpuHoBa / capric 3.100 £ 0.315 1431 3.456 + 0.301 12.30
C 12:0 — naypviHoBa / lauric 3.473 £ 0.298 12.10 3.793+£0.281 10.43
C 14:0 — mvpucTuHoBa / myristic 11.770 £ 1.428 17.11 10.990 + 1.182 15.17
C 15iso — n3oneHTagekosa / isopentadecanoic ~ 0.710 + 0.042** 8.43 0.780 £ 0.056** 10.12
C 15:0 — neHTagekoBa / pentadecanoic 1.453 + 0.104* 10.23 1.343 + 0.081* 8.47
C 16:0 — nanmutuHoBa / palmitic 27.627 £ 2.762 1410 24.733+2.161 12.32
C 17iso — n3omaprapuHoBa / iso-margaric 0.596 + 0.040** 9.41 0.545 + 0.043* 11.10
C 17:0 — maprapvHoBa / margaric 0.716 + 0.041*** 8.17 0.590 + 0.040*** 9.47
C 18iso — n3ocTeapuHoBa / isostearic 3.183+0.251 11.14 2.843 + 0.209 10.38
C 18:0 — cTeapvHoBa / stearic 11.290 +1.121 13.28 10.300 + 0.889 12.17
n=3
JocToBepHOCT Ha pasnukure: * — npu p< 0,05; ** — npn p<0,01; *** — npn p<0,001
Significance of differences: * — at p <0.05; ** — at p <0.01; *** — at p<0.001

KonuuectBoTo Ha MupuUCTUHOBaTa The amount of myristic acid

kncenuHa (C 14:0), 3a KOoSATO ce cmMATa,
ye e CcBbp3aHa B HaW-ronsiMa CTeneH c
06pasyBaHeTo Ha XOJ/IMHOBW NJiaku, e no-
BMCOKO B MJISKOTO Ha cpefHocTaponna-
HUHCKUTEe oBUe — 11,77%. Pasnukata
obaye, CnNpsIMO HENHOTO CbAbpXaHue B
M/IIKOTO Ha KOMPUBLLEHCKUTE OBLUE €
Masika — 10,99% u e martemaTuyecku
HefJoKa3aHa. YCTaHOBEHWTE OT Hac CTOW-
HOCTW ca 6/M3KM A0 Te3n B M/SKOTO Ha
oBUe OoT nopogarta Haymun — 12% (Sawaya
et al., 1984) n No-BNCOKM OT yCTaHOBe-

(C14:0), which is believed to be most
associated with choline plaque formation,
was higher in Srednostaroplaninska
sheep breed — 11.77%. There is a slight
difference, however, in its content in the
milk of Koprivshtenska breed — 10.99%
and it is mathematically unproven. The
values, we have found, are similar to the
milk of Naumy sheep breed — 12%
(Sawaya et al.,, 1984) and higher than
those found by Slavov (2007) in fine-
fleeced sheep and their crosshreeds —
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HuTe oT Slavov (2007) npu TbHKOPYHHU
OBLE M TEeXHWN KPbCTOCKM — 8,71-9,80%.

C Hall-ronsiMo  KO/JIMYecTso  OT
HaCUTEHNTE MAacCTHU KUCESIMHU € nasiMu-
TuHoBarta kucenuHa (C 16:0). MNo-B1coko
€ HelHOTO CbAbpXaHue B MSKOTO Ha
cpefHocTaponiaHNHCKNTe oBLe -
27,63%. Pasnukata obaye, CbC CbObP-
XaHveto U B MSKOTO Ha oBUeTe OT
KonpusLyeHckaTa nopoga — 24,73%, He e
MaTeMaTuyecku AokasaHa. YCTaHOBEHU-
Te OT Hac Ko/iMyecTBa KopecrnoHAmpaT c
Te3un, nonyyveHn ot Fegeros et al. (1995)
3a 0BYEe MJISIKO OT nopogara KaporoyHuko —
27,13% v nony4yeHute oT Slavov (2007)
Nnpu TbHKOPYHHU oBUe — 21,22-24,30% n
Mihaylova and Odjakova (2006) npwu
MeCTHU OBLe.

O6WoTo CbAbpXaHMe Ha Hacute-
HUTE MacCTHW KUCENWHW B MJIAKOTO Ha
cpegHocTapon/aHMHCKUTe oOBLE € [o-
BNCOKO — 71,207%, B cCpaBHEHWe C ToBa B
MJ/IAKOTO Ha OBLEeTe OT KonpuBLueHcKaTa
nopoga — 64,362%.

CbAbpXaHMETO Ha HeHacuTeHuTe
MacTHW KUCE/IMHM B MasHMHaTa Ha
MJ/IIKOTO Ha OBLEeTe OT ABeTe Npoy4YBaHu
nopoan e otpaseHo Ha Tabnumuya 2.

8.71-9.80%.

Palmitic acid had the highest
amount of saturated fatty acids (C 16:0).
Its content was higher in
Srednostaroplaninska sheep — 27.63%.
Koprivshtenska breed showed a different
content of 24.73%, which was not
mathematically proven.

The amounts found by us correspond to
those obtained from Fegeros et al. (1995)
for sheep milk of Karogoniko breed —
27.13% and the results obtained from
Slavov (2007) in fine-fleeced sheep -
21.22-24.30% and Mihaylova and
Odjakova (2006) in local sheep breed.

The total content of saturated fatty
acids in the milk of Srednostaroplaninska
sheep was higher — 71.207%, compared
to the milk of Koprivshtenska breed —
64.362%.

The content of unsaturated fatty
acids in the milk fat of both sheep breeds
is shown in Table 2.

Tabnuua 2. HeHacMTeHW MaCTHW KUCENWHM B MsledHaTa Ma3HMHW Ha OBYETO
MJISIKO, No nopoau — B % (g/100 g ma3HMHa)
Table 2. Unsaturated fatty acids in milk fat of sheep milk according to different

breeds — % (g/100 g of fat)

HeHacnTeHn MacTHN KNCENTNHU

Unsaturated fatty acids

Mopoaw/Breeds
CpepgHocTapornsiaHMHCKa KonpwuBLeHcka
Srednostaroplaninska Koprivshtenska
X *SX C X *SXx C

MoHoHeHacuTeHn / Monounsaturate

C 14:1 — mepuctoonenHosa / myristoleic 0.655 + 0.039*** 8.43 0.785 £ 0.041** 7.29
C 16:1 — nanimoonenHoBa / palmitoleic 0.880 + 0.046 7.39 0.856 + 0.056 9.17
C 17:1 — xentageuunneHosa / heptadecyl 0.440 £ 0.030*** 9.54 0.555 + 0.045*** 11.38
C 18:1 — onenHosa / oleic 22,122 +1.321 8.42  25.569 * 1.476 8.14
MonnHeHacuTtenun / Polyunsaturated
C 18:2 — nuHonosa / linoleic 2.210 £ 0.160* 10.24 1.920 £ 0.165* 12.10
C 18:3 — a-nuHoneHosa / linolenic 1.286 + 0.089 9.72 1.320+0.107 11.48
CLA — cnperHaTa ivHonosa / conjugated linoleic  1.200 + 0.103** 12.13 1.623 + 0.121** 10.52

n=3
[0oCTOBEPHOCT Ha pasnukure: *

-npup<0,05 *-npn p<0,01

***_npu p <0,001

Significance of differences: * - at p <0.05 ** - at p <0.01 *** - at p <0.001

Mnsakoto Ha oBueTe oT Konpwus-
llleHckaTa nopoja e C [AOCTOBEpPHO Mo-
BMCOKO CbAabpxaHue (p<0,001) Ha MOHO-

The milk of Koprivshtenska breed
had reliably higher content (p <0.001) of
monounsaturated myristoleic acid (C

20



HeHacuTeHata MepucToONeMHoBa Kuce-
nvHa (C 14:1) — 0,785%, B cpaBHEHUe C To-
Ba Ha CpepjHocTaponfiaHuckara nopoga —
0,655%. [MonyyeHuTe cToMHOCTM 3a C
14:1 ca No-BMCOKM OT Te3u, NoJslydyeHun ot
Mihaylova et al. (2004) npw ctapo3arop-
ckn osue — 0,31% 1 OT Te3u, NosydYeHn
ot Slavov (2007) npu TbHKOPYHHU OBLE 1
TEXHU KpbCTOCKM — 0,23-0,42%.

OTHOCUTENHMAT [AN Ha rpynute
MacTHU KUCe/IMHU e oTpaseH Ha Tabnuvua
3. /I npu pgBeTe npoy4yBaHu NOpPOAU, Haii-
roNsMo € KOJIMYeCTBOTO Ha HacuteHuTe
MacTHU KUCE/IMHUW, cnefBaHo OT ToBa Ha
CpefHOBEPWKHUTE U ObITOBEPUKHUTE.
Cymata OT KbCOBEPWXHUTE MacTHU
KNCENUHN e Mo-roniiMa B MasHMHaTa Ha
M/ISKOTO Ha KOMPWBLLEHCKUTE OBLE -—
11,45%, HO pa3nukata cnpsamMo Tasu npu
cpepgHocTaponaaHuckmTte osue — 10,39%,
He e [oKa3zaHa Martemaruyeckn. Cymara
Ha CpefHOBEPWXHUTE MAaCTHU KUCESIMHU
€ C MOo-BMCOKa CTOMHOCT MNpu CpegHo-
craponnaHuckute osue — 48,32%. Bb-
npeku no-w1poknsa AmanasoH Ha Bapupa-
He, B CpaBHEHVE C KbCOBEPMXHUTE MacT-
HN KUCENWHKW, YCTAHOBEHOTO MeXAyro-
poOHO pasnuuve He e [oKa3aHo mare-
mMaTuyecku. MopgobHa nunca Ha [oCTo-
BEPHOCT MexJy [BeTe npoyyBaHu nopo-
AN cbllecTByBa M MO OTHOLLEHWE Ha Cy-
MUTE OT ObATOBEPUMXHUTE, HACUTEHUTE,
HeHacuTeHuTe, MOHOHEeHacuTeHuTe, Monu-
HEeHacuUTeHUTe M eceHUua/iHUTe MacTHU
KNCENUHWN.

[BeTe npoyyBaHu nopoaun Gene-
Xat 671M3KM CTOMHOCTU NO OTHOLLIEHUE Ha
CbAbpXaHNEeTo Ha MOHOHeHacuTeHaTa
nasmoosieMHoBa MacTHa kucesnvHa (C
16:1). C Hali-HUCKO CbAbpXaHue OT BCUY-
KN MOHOHEHACUTEHU MACTHU KUCENUHN e
xentageumneHosata (C17:1). MNo-BUCOKO
e TO B MMSAKOTO Ha cpefHocTaponna-
HUHCkMTEe oBuUe — 0,440%, kaTo pasnu-
KaTa e goctoeepHa (npu p<0,001).

OnevHoBaTta MOHOHeHacuTeHa
MacTHa kucenmHa (C 18:1) e ¢ Hai-
BMCOKO CbAbpXaHWe ” C Hai-BUCOK
OTHOCUTENEeH [AA7 OT HeHacuTeHuTte
MacCTHM KUCE/IMHM B M/SIKOTO Ha Npoyuy-

14:1) - 0.785%, compared to
Srednostaroplaninska breed — 0.655%.
The values obtained for C 14:1 were
higher than those obtained from
Mihaylova et al. (2004) for Stara Zagora
sheep breed — 0.31% and those obtained
from Slavov (2007) for fine-fleeced breed
and their crossbreeds — 0.23-0.42%.

The relative share of fatty acid
groups is presented in Table 3. In both
breeds, the highest amount of saturated
fatty acids was followed by medium and
long-chain fatty acids. The sum of short-
chain fatty acids was higher in the milk fat
of Koprivshtitsa breed — 11.45%, but the
difference compared to Srednostaro-
planinska breed - 10.39% is not
mathematically proven. The sum of
medium-chain fatty acids was higher in
Srednostaroplaninska breed — 48.32%.
Despite the wider range of variation
compared to short-chain fatty acids, the
established inter-breed difference is not
mathematically proven. A similar lack of
credibility between both studied breeds
exists in terms of the amounts of long-
chain, saturated, unsaturated, monoun-
saturated, polyunsaturated and essential
fatty acids. Figure 1 presents the relative
share of saturated, unsaturated, monoun-
saturated, polyunsaturated, short-chain,
medium and long-chain fatty acids in milk
fat ~of  Srednostaroplaninska  and
Koprivshtenska breed.

Both studied breeds were similar in
terms of monounsaturated palmitoleic
fatty acid content (C 16:1).

Heptadecyl fatty acid had the lowest
content of all monounsaturated fatty acids
(C17:1). It was higher in Srednostaro-
planinska breed - 0.440%, with a
significant difference (at p <0.001).

Oleic monounsaturated fatty acid
(C 18:1) had the highest content and the
highest share of unsaturated fatty acids in
the milk of the studied breeds. Its content
was higher in Koprivshtenska breed —
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BaHWTe nopoan. Mo-BMCOKO e HelHOoTo
CbAbpXaHWe B MNSKOTO Ha KOMPUBLLEH-
ckute oBue — 25,569%. YcTaHoBeHaTa
pasnnka ¢ HeMHOTO HUBO B MISIKOTO Ha
cpegHocTaponiaHMHCKuTe oBLe -
22,122% obaue, He e Aoka3aHa mMarema-
TUYECKU. YCTaHOBEHWTe OT Hac pesysi-
TaTn ca No-BUCOKU OT Te3u, NosyyeHu oT
Mihailova and Slavov (2006) u Slavov
and Mihaylova (2006) npy MnskoTo OT
TBHHKOPYHHU OBLE W TEXHU KPbCTOCKU —
18,02-23,09%.

MonuHeHacuTeHaTa JIVHO0BA
MacTHa kucenvHa (C 18:2) — omera-6, e ¢
Mo-BMCOKO CbAbpXaHue B MasHuHaTa Ha
M/IAKOTO Ha oBUeTe oT CpefgHocTapo-
nnaHvHckara nopoga — 2,210%, B cpas-
HeHne C Ta3n Ha MJISKOTO Ha OBLEeTe OT
KonpuBlieHckaTa nopoga. Pasnukata e
MaTemaTtuyecku pokasaHa (p<0,05). Mo
OTHOLUEHMe Ha BTOpaTa MnoJIMHeHacuTeHa
MacTHa kucenuHa — snvHoneHosarta (C
18:3) — omera-3, pasnukata wMexay
rpynuTe e B Mosi3a Ha KOMPUBLLEHCKUTE
oBye — 1,320%, cpewy 1,286% npwu
CpefHoCTapon/iaHMHCKNTE, HO TA He e
MaTemMartmyeckun pgokasaHa. [lonydeHute
OT Hac pe3y/iTaTy KopecnoHaupar ¢ Tesu
Ha Ivanova (2017) B Ma3HMHaTa Ha MNSKO
OT KapakayaHcku oBue — 2,72 g/100 g —
1,99 g/100 g ma3HuHa.

CbabpkaHMeTo Ha CBbp3aHaTa
(koHtOrMpaHa) nuHonosa kucenuHa (CLA)
€ MOo-BMCOKO B MJISIKOTO Ha OBLEeTe OoT
KonpuslieHckata nopoga — 1,623%.
Pasnimkata no oTHOLWEHME Ha CbAbpXa-
HVeTo U B MNSKOTO Ha cpefHocTaponia-
HUHCKMTE oBLUe — 1,200% e goka3aHa Ma-
TemaTtnyecku. NonyyeHnTe ot Hac pesysi-
TaTy ca no-HUCKN OT Te3W, yCTaHOBEHU 3a
CLA ot Ivanova (2017), npn nscnegsa-
HWA Ha cO6opHM Npobu msko oT Kapaka-
YyaHCKM OBUE, OTrfeXJaHn B paiioHa Ha
CmonsH — 2,42-2,63 g/100 g ma3HuHa.

OTHOCUTESTHUAT [AN Ha rpynuTe
MaCTHW KUCe/IMHWN e oTpa3eH Ha Tabnuua
3. VI npu gBeTe npoyysaHun nopoau, Haii-
rofIIMO € KO/IMYECTBOTO Ha HacuTeHuTte
MacCTHW KUCEeIMHW, cnefBaHo OT ToBa Ha
CpefHOBEPMXHUTE U A BbTOBEPUKHUTE.

25.569%.

There wasn't a mathematically proven
difference with its level in the milk of
Srednostaroplaninska breed — 22.122%.

The results we have found are higher
than those obtained from Mihailova and
Slavov (2006) and Slavov and Mihaylova
(2006) in the milk of fine-fleeced sheep
and their crossbreeds — 18.02-23.09%.

The polyunsaturated fatty acid
linoleic acid (C 18:2) — omega-6 was
higher in the milk fat of
Srednostaroplaninska breed — 2.210%,
compared to the milk of Koprivshtenska
breed. The difference is mathematically
proven (p<0.05).

Concerning the second polyunsaturated
fatty acid — linolenic (C 18: 3) — omega-3,
the difference between groups is in
favour of Koprivshtenska breed -
1.320%, compared to 1.286% in Sredno-
staroplaninska breed, but it is not
mathematically proven. The results
obtained by us correspond to those of
Ivanova (2017) in the mik fat of
Karakachan sheep — 2.72 g/100 g — 1.99
0/100 g of fat.

The content of conjugated linoleic
acid (CLA) was higher with 1,623% in
milk of Koprivshtenska breed. The
difference in its content in the milk of
Srednostaroplaninska breed — 1.200% is
mathematically proven. The results
obtained by us are lower than those
established for CLA by Ivanova (2017),
when we examined milk samples from
Karakachan sheep raised in the region of
Smolyan — 2.42-2.63 g/100 g of fat.

The relative share of fatty acid
groups is presented in Table 3. In both
breeds, the highest amount of saturated
fatty acids was followed by medium and
long-chain fatty acids.
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Cymata OT KbCOBEPWXHUTE MacTHU
KNCENUHN e Mo-roniiMa B MasHWHaTa Ha
M/ISKOTO Ha KOMPWBLLEHCKUTE OBLE -—
11,45%, HO pa3nukata cnpsamMo Tasu npu
cpepgHocTaponaaHuckmTte osue — 10,39%,
He e [oKa3aHa maremarmyeckn. Cymara
Ha CpefHOBEPWXHUTE MAaCTHU KUCESIMHU
€ C MOo-BMCOKa CTOMHOCT MNpu CpegHo-
craponnaHuckute osue — 48,32%. Bb-
npeku no-w1pokKnsa AmanasoH Ha Bapupa-
He, B CpaBHEHVE C KbCOBEPMXHUTE MacT-
HU KUCEJIMHKW, YCTAHOBEHOTO MeXAyno-
pPOOHO pa3/simyve He e oka3aHo mMarema-
Tuyecku. MogobHa nunca Ha JocToBep-
HOCT Mex/ay [BeTe Mnpoy4ysBaHW Mopoau
CblUEeCcTBYyBa M NO OTHOLUEHWE Ha CymuTe
OT AbNTOBEPWKHUTE, HACUTEHUTE, HEeHa-
CUTEHUTE, MOHOHEHacUTEHWUTEe, MOoJIMHe-
HacuTeHUTe W eceHuuasniHATe MacTHU
KNCENUHWN.

The sum of short-chain fatty acids was
higher in the milk fat of Koprivshtitsa
breed — 11.45%, but the difference
compared to Srednostaroplaninska breed —
10.39% is not mathematically proven.

The sum of medium-chain fatty acids was
higher in Srednostaroplaninska breed —
48.32%. Despite the wider range of
variation compared to short-chain fatty
acids, the established inter-breed
difference is not mathematically proven.

A similar lack of credibility between both
studied breeds exists in terms of the
amounts of long-chain, saturated,
unsaturated, monounsaturated, poly-
unsaturated and essential fatty acids.

Tabnuua 3. Fpynu MacTHU KNCESTMHU B OBYETO M/SIKO, B % (g/100 g ma3HuHa)
Table 3. Fatty acid groups in sheep milk, % (g/100 g fat)

Ipynu M acTHU KUCENTNHU

Mopoaw/Breeds

Groups of fatty acids CpepgHocTaponiaHuHCcKa KonpwuBLeHcka
Srednostaroplaninska Koprivshtenska
X + SX C X + SX C

>C4-C10 10.39 £0.779 10.58 11.45+1.275 11.14
>Cl2-C17 48.32 +4.228 12.34 4497 £3.425 10.74
> Hag C 18 41.30 £ 3.506 11.97 43.58 £4.048 13.10
HacuTeHu/Saturated 71.20 £5.211 10.32 67.36 +5.030 10.53
Henacutenun/Unsaturated 28.80 = 1.907 9.34 32.64 £1.891 8.17
MoHoHeHacuteHn/Monounsaturated 24.10 £ 2.239 13.10 27.76 £2.082 10.58
MonuHeHacuTeHw/Polyunsaturated 4.70 £0.291 8.74 4.86 +0.314 9.13
EceHumanHw/Essential (C 18:2 + C 18:3) 4.70 + 0.338 10.14 4.86 +0.429 12.45

Ha ®durypa 1 e oTpaseH rpacmyHo
OTHOCUTENHUAT AS/1 HA HAcUTEHUTe, He-
HaCUTEHUTE, MOHOHEHACUTEHMTE, MOMu-
HEHACUTEHUTE KbCOBEPWXHUTE, CPefHo-
BEPWKHUTE U ObJTOBEPVIKHUTE MACTHM
KACE/IMHU B MJlIeYyHaTa Ma3HMHa B CbCTa-
Ba Ha MJ/IIKOTO MpW MU3C/iefBaHnTe OT Hac
oBue oT CpegHocTaponnaHvHeckara u
KonpusLueHckaTta nopoau.

Figure 1 presents the relative
share of saturated, unsaturated, mono-
unsaturated, polyunsaturated, short-
chain, medium and long-chain fatty acids
in milk fat of Srednostaroplaninska and
Koprivshtenska breed.
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Fig. 1. Content of saturated, monounsaturated, polyunsaturated, short-chain,
medium chain and long-chain fatty acids in milk of both breeds, in% (g/100 g fat)

CbOTHOLIEHMATA Mexay MacTHUTe
KACE/IMHM MO NOpoaM ca OTpaseHn Ha
Tab6nuuya 4. C Hali-Masikn MexaynopoaHu
pas/Mk1u ce OT/MyaBaT CbOTHOLUEHMsTa
C 18:0/C 16:0; C 6:0/C 8:0; C 4:0/C 6:0;
C16:0/C 14:0. C Haii-BUCOKN CTOMHOCTU ”
pasmuna mexagy nopogute ca CbOTHO-
weHusgTa: C 16:0/C 8:0 — 3,332, C 18:1/C
18:2 - 3,308 1 C 18:1/C 18:3 — 2,168.

The proportions of fatty acids in
both breeds are presented in Table 4.
The smallest interbreeding differences
were found in the proportions C 18:0/C
16:0; C 6:0/C 8:0; C 4:0/C 6:0; Cl16:0/C
14:0. The highest values and differences
between breeds are found in the ratios: C
16:0/C 80 - 3,332, C 18:1/C 182 —
3,308 n C 18:1/C 18:3 — 2,168.
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CvoTHoweHueto C 18:2/ C 18:3
(omera-6/omera-3) 6enexu NO-BUCOKa
CTOMHOCT B MJIIKOTO Ha CcpefHocTapo-
nnaHVHCKUTE oBuUe — 1,718, KaTo pasnu-
KaTa c ToBa Nnpu KOMpUBLLEHCKUTE OBLE €
Manika — 1,454 (0,264). TMonyyeHute
CTOMHOCTM ca B rpaHWUMTE Ha ONTK-
Ma/IHOTO OT r/ledHa TO4YKa Ha CbBpe-
MEHHWUTE W3NCKBaHMA 3a 34PaBOC/IOBHO
XpaHeHe (Simopoulos and Salem, 1989;
Simopoulos, 2002).

CBHOTHOLLEHMNETO HaCUTEHW/MONNHEHACUTEHN
MacTHW KWUCE/IMHU Genexun CTOMHOCT
15,149 B MNAKOTO Ha CcpefHOCTapo-
nnaHuHcknMTe oBue 1 13,860 npu Te3n ot
KonpuBLeHckata nopoga. lNocnegHoto e
nokasaresiHo 3a no-gobpa okMcauMTeNnHa
CMOCOBHOCT Npu NbpBUTE.

The ratio C 18:2/C 18:3 (omega-
6/omega-3) was higher in the milk of
Srednostaroplaninska sheep - 1.718,
which was a slight difference compared
to Koprivshtenska breed — 1.454 (0.264).
The values obtained are within the limits
of the optimal in terms of modern
requirements for healthy eating
(Simopoulos and Salem, 1989;
Simopoulos, 2002).

The ratio of saturated/polyunsaturated
fatty acids was 15.149 in the milk of
Srednostaroplaninska sheep and 13.860
in those of the Koprivshtenska breed. The
latter data is indicative of a better
oxidation capacity in the former.

Ta6r||/|u,a 4. CbOTHOWEHNE Mexay MaCTHUTEe KUCEJ/IMHU B MJiedHaTa Ma3H/MHa Ha

OBYETO MJIAKO, MO nopoan

Table 4. Ratio of fatty acids in milk fat of sheep milk by breeds

Mopoaw/Breeds
CbOTHOLWEHUA CpepgHocTaporniaHMHCKa KonpwuBLieHcka Pasnvka mexay nopogurte
Ratios Srednostaroplaninska Koprivshteska Difference between breeds
Cc4:.0/C6:0 1.188 1.132 0.056
c6:0/C80 0.762 0.716 0.045
c7.0/C80 0.501 0.274 0.226
Cc10:0/C8:0 1.347 1.212 0.134
c12:0/C80 1.510 1.331 0.179
C12:0/C 10:0 1.120 1.098 0.122
C14:0/C12:0 3.384 2.897 0.491
c16:0/C8:0 12.011 8.678 3.332
C16:0/C 14:0 2.347 2.250 0.096
C18:0/C 16:0 0.408 0.416 0.008
C18:1/C16:0 0.811 1.034 0.223
C18:1/C18:0 1.959 2.482 0.523
c18:1/C18:2 10.009 13.317 3.308
C18:1/C18:3 17.202 19.370 2.168
C18:2/C18:3 1.718 1.454 0.264
SFA / UFAs 2472 2.063 0.408
UFAs / SFA 0.404 0.484 0.080
SFA / PUFAs 15.149 13.860 1.289
ATEpOreHHNAT UHAEKC e onpeje- The atherogenic index is

NIeH Bb3 OCHOBa Ha CbObPXAHWETO Ha
naypuHosata (C 12:0), mupucTnHoBaTa
(C 14:0) n nanmutnHoBsata (C 16:0) kuce-
nvHn, MHHMK u NMHHMK. ATeporeHHuAT
WHAOEKC Ha MJISIKOTO OT cpefHocTaponna-
HUCKWUTE OBLE € C NO-BMUCOKa CTOWHOCT —
2,71, B CpaBHEHME C TO3U HA KONPUBLLEH-
ckute oBue — 2,22. Tlo-HUCKMA aTepore-
HEH MHAEKC Ha mjieyHara MasHuHa npu
oBLeTe OT KonpwuBlueHckaTa nopoga ce

determined on the basis of lauric (C12:
0), myristic (C14: 0), and palmitic (C16: 0)
acids, MUFAs, and PUFAs.

The atherogenic index of milk from
Srednostaroplaninska was higher — 2.71,
compared to Koprivshtenska sheep —
2.22. The lower atherogenic index of milk
fat in sheep from Koprivshtenska breed is
mainly due to the relatively lower content
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Ob/DKN Npegn BCUYKO Ha OTHOCUTESHO
MO-HUCKOTO CbAbpXaHue Ha naaMuTu-
HoBa (C 16:0) 1 MMPUCTUHOBA KMCeMHa
(C 14:0), KakTO U Ha OTHOCUTENHO MOo-
BMCOKOTO 060 CbAbpxaHne Ha MHHMK
n NMNHHMK. ToBa npasn MASAKOTO OT KO-
MPVBLLEHCKNTE OBLE NO-400BbP NPOAYKT
3a KOHCymauusi OT 34paBOC/IOBHA rnegHa
Touka. MNonyyeHuTe OT Hac pesynTatu 3a
HMBaTa Ha aTeporeHHWUs MHAEKC ca no-
BMCOKM OT Te3n MnosjiyyeHn oT lvanova
(2017) npu kapakauyaHcku oBue — 1,91
(1,85-2,06).

Ha 6a3aTa Ha CbAbpXaHWETO Ha
M/IeYHA MasHUHa 1 Ha OCHOBHUTE rpynu
MAaCTHV KWUCEJIMHWU onpejennxme amnua-
HUSA npeBaHTUBeEH ckop (J/INC). Tosa e
rnokasares, KOMTO ce MU3MNoJ3Ba 3a xapak-
TepucTka Ha GumonornyHata CTOMHOCT U
CBOWCTBa Ha M/ieyHaTa MasHuHa.

OnTmanHo 6anaHcupaH MacTHO-
KACE/IMHEH CbCTaB Ha M/SKOTO ce
nosyyasa, korato cToHoctTute Ha HMK,
MHHMK un TIHHMK ca TakuBa, ue
NMNUAHWA NPEBAHTUBEH CKOpP € 6/IM3bK
NN efHakbB C 06LOTO ChAbpXaHue Ha
MaszHuHa (OJ1). KoHcymaumsaTa Ha MasHu-
HW, NPV KOUTO CTOMHOCTUTE Ha JINC n O/
ca paBHu (JINC=0OJ/1) nnn ¢ MakcMmasHo
6/IM3KN CTONHOCTK, € NoJsie3Ha C ornes Ha
NMPeBaHTUBHOTO My [AelCcTBUE CNPSMO
pycka OT CbpAEYHO-CHOOBM 3abonsiBa-
HUs. ToBa € OT U3KMIYMTENHO 3HaYeHne
3a oLeHKaTa Ha NpoAaykTuTe, B c/yyas Ha
OBYETO MJSKO, OT riefHa ToYka Ha Xpa-
HUTesHaTa UM CTOMHOCT U 6€e30MacTHOCT,
3a KOUTO e BaxHa 6anaHcupaHocTTa Ha
MAaCTHOKUCENNHHUA CbCTaB. [10-6/1M3KK
cToiHocTM Ha JINMC n OJ1 nma MNSAKOTO
Ha konpusLleHckuTe oBue (Purypa 2).

Pasnukarta B CTOMHOCTUTE Ha ABa-
Ta nokasarens e 8,05, a npu mMasHuHaTa
B MSKOTO Ha oBueTe oT CpegHocTa-
ponsiaHvHcKata nopoga TA e  8,42.
MonyyeHnTe pes3yntat ca nokasaTesiHu
3a no-gobpata 6HanaHCMpaHOCT  Ha
MAacTHUTE KUCE/IMHW B MASKOTO Ha
KONPWBLLLEHCKUTE OBLE.

of palmitic (C 16: 0) and myristic acid (C
14: 0) as well as the relatively higher total
content of MUFAs and PUFAs.

This makes sheep’s milk a better product
for healthy eating.

The results obtained for atherogenic
index levels are higher than those
obtained from Ivanova (2017) in

Karakachan sheep — 1.91 (1.85-2.06).

Based on the milk fat content and
the major fatty acid groups, we
determined the lipid preventative score
(LPS). This is an indicator that is used to
characterize the biological value and
properties of milk fat.

An optimally balanced fatty acid
composition of the milk is obtained when
SFA, MUFAs, and PUFAs values are
such that the lipid pre-test score is close
to or equal to milk fat content (MFC).

Fat consumption where LPS and MFC
values are equal (LPS = MFC) or with
maximum values is useful in view of its
preventive action against the risk of
cardiovascular disease.

This is of utmost importance for the
evaluation of the products, in the case of
sheep’s milk, in terms of their nutritional
value and safety, for which the fatty acid
balance is important. Closer values of
LPS and MFC have the mik of
Koprivshtenska sheep (Figure 2).

The difference in the values of both
indicators is 8.05, and in the milk of the
sheep of Srednostaroplaninska breed it is
8.42. The results obtained are indicative
of a better balance of the fatty acids in
the milk of Koprivshtenska sheep.
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N3BOAN

O6L0TO CbAbpPXaHME Ha HacuTe-
HUTE MacTHU KUCENUHU B MSKOTO Ha
CpefHOCTapon/aHUHCKUTE OBUE € [Mo-
BUCOKO — 71,207%, B CpaBHEHMe C TOBa B
M/ISKOTO Ha oBLeTe OT KonpuBLieHckaTa
nopoaa 64,362%. CbOTHOLWEHNETO
HacuMTeHW/NOMNHEHACUTEHN MACTHU Kucenu-
HU 6enexun cToHocT 15,149 B MNSAKOTO Ha
cpefHocTaponiaHvHckute osue u 13,860
npu Te3u OT KonpwusllieHckaTa nopoga.
MocnegHOTO e nokasaTtesiHo 3a no-fo6pa
OKUC/ITENIHA CNOCOBHOCT NPU MbPBUTE.

ATEpOreHHuAT MHAEKC Ha M/SKOTO
OT cpefiHOCTaponnaaHUCKNTe OBLE e C Mo-
BMCOKa CTOMHOCT — 2,71, B CpaBHEHME C
TO3/ Ha KOMpUBLUEHCKUTE OBUE — 2,22.
lMo-HUCKNA aTeporeHeH WHAEKC Ha MJiey-
Hata MasHuHa npu osueTe oT Komnpus-
lleHckaTta nopoja ce Ab/Ku npeau
BCUYKO Ha OTHOCUTENIHO MO-HUCKOTO
CbabpXaHue Ha nasnmutmHoBa (C 16:0) n
MupucTMHoBa kucenvHa (C 14:0), Kakto n
Ha OTHOCWUTENIHO NO-BMCOKOTO  0O6LLO
cbvabpxaHue Ha MHHMK v NMHHMK. Tosa
npasu M/IAKOTO OT KOMPUBLLEHCKATE OBLE
no-A06bp NPOAYKT 3a KOHCymauums oT
3/1paBOC/I0BHA rNeHa Touka.

Mo-6113KN CTOMHOCTW Ha NIMNUAHUSA
NpeBaHTUBEH CKOP Ha MJIAKOTO M 06L0TO
CbAbpXaHne Ha MasHUHa uma MASKOTO
Ha KonpuBLLeHCK1Te oBuUe. PasnukaTta B
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CONCLUSIONS

The total content of saturated fatty
acids in the milk of Srednostaroplaninska
sheep breed is higher 71.207%,
compared to the milk of Koprivshtenska
sheep breed — 64.362%. The ratio of
saturated/polyunsaturated fatty acids was
15.149 in the milk of Srednostaro-
planinska sheep breed and 13.860 in
those of Koprivshtenska breed. The latter
is indicative of better oxidation capacity in
the former.

The atherogenic index of milk from
Srednostaroplaninska sheep breed is
higher — 2.71, compared to that of
Koprivshtenska breed sheep — 2.22. The
lower atherogenic index of milk fat in
sheep from Koprivshtenska breed is
mainly due to the relatively lower content
of palmitic (C 16:0) and myristic acid (C
14:0) as well as the relatively higher total
content of MUFAs and PUFAs.

This makes sheep’s milk a better product
for healthy eating.

The milk of Koprivshtenska had
closer values of the lipid preventive score
and the total fat content.

The difference in the values of both



CTOiHOCTMTE Ha fBaTa nokaszaTtensa e | indicators is 8.05 and the fat in the milk of
8,05, a npu ma3HuHaTa B MSKOTO Ha oBue- | Srednostaroplaninska breed is 8.42.

Te oT CpegHocTapon/jaHuHckaTa nopoaa,
Ta e 8,42. lNonyyeHuTte pesynTtatn ca noka- | The results obtained are indicative of a

3aTe/fiHN 3a no-Aobpara 6anaHcUpaHocT Ha | petter balance of the fatty acids in the milk
MaCTHUTE KNcCennHm B MAKOTO Ha Of Koprlvshtenska Sheep

KOMPYVBLLEHCKUTE OBLIE.
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PE3IOME

Llen Ha npoyyBaHeTo Gelle ga ce
yCcTaHoBUW epekTa Ha Tuna Ha oarsaHe Ha
oBLETE Maiiku 0T CMHTETUYHa nonynayms
O6b/rapcka msevyHa BbpXy 6o03aiiHaTa w”
JoliHaTta um mneyHoct. To Gelwwe npose-
JeHo ¢ 16 6p. eAHM M CblM OBLE Ha
nbpBa 1 BTOpa flaktauusa B ABe nocriefo-
BaTe/IHW FOAMHN, KOUTO efHaTa roguHa ca
poawnu arHeta eguHauu, a gpyrata —
61mM3Hauu. XXMBOTHUTE 6sXa OTriexaaHun
B EkcnepumeHTanHata 6asa Ha VDKH -
KocTuHbpog. bozaiHaTta mMedyHoCT Gelle
onpefeneHa cnep oT/byBaHe Ha arHerta-
Ta W KOHTPO/IHO pJoeHe crned 12 daca
MHAVMBUAYaNHO 3a BCsKa oBLA. MNSKOTO
3a [eHsA Ha KOHTponaTa 6elwe nosiy4yeHo
KaTo KONIMYEeCTBOTO Ha MHAUBMAYA/THO W3-
[OEHOTO M/ISIKO 6elle yMHOXEHO Mo ABe.
CraHgapTHata 120-gHeBHa AoiiHa maeud-
HOCT Gelle onpegeneHa WHAVBUAYANHO
no AC metoga Ha ICAR. [aHHuTe 6sixa
006paboTEHN CBLC CTATUCTUYECKMS NakeT
Data Analysis, Excel 2016, Microsoft.
Bewe npunoxeH ANOVA wmogena Ha
eHOhaKTOpHNS ANCNEPCUOHEH aHasn3
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SUMMARY

The aim of the study was to
determine the effect of the type of lambing
on the milk production for the suckling
period as well as the milking milk
production in sheep of Bulgarian Dairy
Synthetic Population. The trial was carried
out with the same 16 sheep on first and
second lactation in two consecutive years,
as they gave births to single lambs in one
of the years and then gave birth to twins
in the other year. The animals were
reared in the experimental farm of the
Institute of Animal Science - Kostinbrod.
The milk production for a suckling period
was determined after weaning and control
milking after 12 hours for each sheep. The
milk for the control day was acquired as
the amount of the individually milked milk
multiplied by two. The standard 120 days
milking milk production was determined
individually according to the AC method of
ICAR. The data were statistically
evaluated by the software package Data
Analysis of Excel 2016, Microsoft. One
way ANOVA was applied as the



KaTto [O0CTOBEPHOCTTa Ha B/MAHWETO Ha
(pakTopa 6e onpegeneHa nNo CToHOCTUTE
Ha F-kputepusa Ha duwep. JocToBep-
HOCTTa Ha pas/vkute mexay uscnepnsa-
HWUTe rpynun 6elle ycTaHoOBeHa ypes t-Tec-
Ta Ha CTiogeHT. YcTaHOBeH Gele
[OCTOBEpPEH ehekT Ha Tuna Ha oarBaHe
BbpPXY MJIEYHOCTTa 3a 603aiiHus nepuos
(F=9,331**) n nuncata Ha TakbB BbPXY
120-gHeBHaTa doliHa MaeyHocT. CpegHu-
Te CTOIHOCTM Ha 603aliHaTa M AoliHaTa
MJ/IEYHOCT MpU eguHaunTe 6sxa CbOTBET-
HO 72,375 | 1 88,026 |, a npn 6nmM3Hauute
108,825** | n 110,232 I.

KntouoBum gymu: edhekt Ha Tuna Ha

oarBaHe, 603aliHa MJIEYHOCT, [OliHa
M/IEYHOCT

YBO/[,

B poctbnHata HM  AuTepaTypa

CblLUECTBYBAT M3cneaBaHus 3a edpekta Ha
TMNa Ha oarBaHe Ha OBLEeTe Maiku BbpXy
TAxHaTa 6o03aliHa W [OoWiHa MJIEYHOCT.
Djorbineva (1984) He ycTaHOBSIBa [OCTO-
BEpeH e(hekT Ha Tuna Ha oarBaHe BbpXY
MJ/IEYHOCTTA MpU MECTHWTE cTapo3arop-
CKW OBLE Npu MNpoOy4YyBaHe Ha W3MEH4U-
BOCTTa Ha CeNIeKUMOHHUTE Mpu3HauM Ha
Tasu nopoga. Mpun nscnegsaHe Ha hakTo-
puTe, BAUSIELLM BbPXY M/IEYHOCTTA Ha OB-
ue oT MseyHaTa nopoga Yypa, Gonzalo et
al. (1994) onpepnenat BUCOKO AOCTOBEPEH
edekT Ha Tuna Ha oareaHe BbpXxy Aobuea
Ha wmnsko (F=12,0**), kato cpegHaTa
MJ/IEYHOCT Ha MankuTe poauIu egmHaum e
0,893 |, a Ha pognnuTe 6amnsHaum — 0,932
| (P<0,05). Pollott and Gootwine (1999)
aHa/nmM3mpar 3anMcuTe OT MJ/IEYHUTE KOH-
TpoNn Ha OBLE OT nopogata Aeacu, goe-
HW OByKpaTHO 6e3 603aeH nmepuod, 1 He
yCTaHOBSIBAT AOCTOBEpPEH edpekT Ha Tuna
Ha oarBaHe BbpPXY AHEBHaTa M/IEYHOCT —
M/IEYHOCTTA Ha poawniuTe ABe WM nosedve
arHeta e cpegHo 1,95 |, a Ha pogunute
eanHaum e 1,92 I.

Hsama KoHcTatupaH AocToBepeH eddekT Ha
TUMa Ha oarBaHe BbpPXy MJ/IEYHOCTTA Ha
N3TOYHOCHPU3NIACKA OBLE B M3NeABaHeTo
Ha Scharch et al. (2000). AsTopute
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significance of the effects was determined
through F-criterion. The significance of the
difference between the studied groups
was determined through t-test. The type
of lambing affected significantly the milk
production during the suckling period
(F=9.331**), however, there was no effect
on the 120 days milking milk production.
The average milk production for the
suckling period and the milking milk
production in the single lambs were
respectively 72.375 | and 88.026 I, while
in the twins they were 108.825** | and
110.232 1.

Key words: effect of the type of
lambing, suckling milk production, milking
milk production.

INTRODUCTION

In the available literature there are
studies on the effect of the type of
lambing in sheep on their milk production
for a suckling period as well as on the
milking milk production. Djorbineva (1984)
does not find significant effect of the type
of lambing on the milk production in local
Stara Zagora sheep when studying the
variability of the selection traits of this
breed. When examining the factors
influencing the milk production of dairy
Churra sheep, Gonzalo et al. (1994)
determine highly significant effect of the
type of lambing on the milk vyield
(F=12.0~**) as the average milk
production of the mothers giving birth to
single lambs was 0.893 |, and of those
that gave birth to twins it was 0.932 |
(P<0.05). Pollott and Gootwine (1999)
analyze the records of the milk controls in
Awasi sheep milked twice without suckling
period and do not find significant effect of
the type of lambing on the daily milk
production — the milk production of the
sheep that gave birth to two and more
lambs was at average 1.95 I, while the
sheep that had single lambs it was 1.92 .
There was no significant influence of the
type of lambing on the milk production of
East Frisean sheep in the study of
Scharch et al. (2000). The authors report



cboOLiaBaT 3a TeHAEHUUs 3a Mo-BUCOKa
[JHEBHA MJIeYHOCT npe3 HavasnHute 50
OHV OT nakTauusta (603aiHa MIEeYHOCT)
npu oBLUETe PoAW/IN NOBEYe OT efHO arHe
(1,07 | 3a pogunute egmHaum 1 1,15 | 3a
pogunute ase u noseye arHeta). [pe-
AnwHo Hawe npoy4ysaHe (lvanova, 2013)
nokasa, 4ye Mmaikute Ha 6av3Haun umar
[OCTOBEPHO MNO-BMCOKA MJIEYHOCT npes3
603aliHnss nepuof, HO npes A[OoNHWMA —
pasnukute ca HecbluecTBeHW. CbLyecTBy-
BalIOTO cCxBallaHe, 4e Malikute Ha
6/mM3HaLM  ca MN0-BUCOKO MJ/IEYHU  HU
NpoBOKMpa fa HanpasuM TO3N aHasIn3.

Llenta Ha HacCTOSALIOTO Mpoy4YBaHe
6elle ga ce ycTaHOBM ehekTa Ha Tuna Ha
oarBaHe Ha oBLeTe Maliku 0T CUHTETMYHA
nonynauuss GbArapcka M/eyHa BbpXy
6o3aiHaTa 1 goiiHaTa UM M/IEYHOCT.

MATEPWNAN N METO4WA

MpoyuBaHeTo Oelle NpoOBEAEHO C
16 O6p. efHM M CbluM OBUE MaikM OT
CuvHTeTMYHA nonynauyusa 6barapcka maey-
Ha Ha MbpBa M BTOpa Naktauusi B OBe
nocnefoBatesiHn rOAUHW, KOUTO egHaTta
rogvHa ca poawav arHeta eguHaum, a
apyrata — 61m3Haun. basata gaHHu uenm
[a noTBbpAM NONyYEeHU NO-paHo pesynta-
TW, Ye MaikiTe Ha 6/M3Haun umaT no-
BMCOKA MJ/IEYHOCT camo npe3 603aiiHus
nepuog, Ho He u npepg, JAoHUA. )KNBOTHU-
Te b6axa oTrnexgaHn B EkcnepumeHTasl-
HaTa 6a3a Ha VDKH - KoctnHbpoga B eaHo
CTafo Npu eHakBW YC/I0BUSI HA XPaHEHE.

BozaiiHaTta Mie4HOCT bGelue onpe-
[JeneHa kaTo BeyepTa nNpean KOHTPOJSIHMA
[J€eH arHeTata 6sxa OT/TbYEHU OT OBLETE,
KouTo 6Axa [ouM3goeHn. KOHTPOsIHOTO
JoeHe Gelwe u3BbplleHo cnen 12 vaca
WMHAVBUAYANHO 3a BCAKa oBLA. MNSAKOTO
3a [eHA Ha KoHTponaTa 6ele nosay4vyeHo
KaTo KONMYecTBOTO Ha MHOUBMAYATHO W3-
[OEHOTO MASKo Gelle YMHOXEHO No ABe.
MneyHoCTTa 3a efMH KOHTPOJIEH Nepuog,
npeactasnsiBawle MNpou3BefeHNeTo ot
MJ/ISKOTO 3a [EHS1 Ha KOHTposiaTa u 6pos
Ha AHWUTE B KOHTPOMHWUS Nepuog. MNskoTo
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a tendency towards higher daily milk
production during the first 50 days of
lactation (milk production for suckling
period) in the sheep that had more than
one lamb (1.07 | for the sheep that gave
birth to single lambs and 1.15 | for the
sheep that had two or more lambs). In a
previous study (lvanova, 2013) showed
that the mothers of twins had significantly
higher milk production during the suckling
period, but the differences in the milking
period are insignificant. The existing idea
that the sheep having twins have higher
milk production provoked us to do the
present analysis.

The aim of the study was to
determine the effect of the type of lambing
on the milk production for the suckling
period as well the milking milk production
in sheep of Bulgarian Dairy Synthetic
Population.

MATERIAL AND METHODS

The study was carried out with the
same 16 sheep on first and second
lactation in two consecutive years, as they
gave births to single lambs in one of the
years and then gave birth to twins in the
other year. The database aims to confirm
earlier results showing that the mother of
twins display higher milk production
during the suckling period, but not during
the milking period. The animals were kept
in the experimental farm of Institute of
Animal Science - Kostinbrod in one flock
receiving the same diet.

The suckling milk production was
determined as in the evening before the
control day, the lambs were weaned from
the sheep and they were milked. The
control milking was done after 12 hours
individually for each sheep. The milk for
the control day was obtained as the
quantity of the individually milked milk was
multiplied by two. The milk production for
a control period is the product of the milk
for the control day and the number of
days for the control period. The milk for
the suckling period is calculated as the



3a 6o03aiiHusa nepuog 6Gele M3YNCNEHO
Kato cbop Ha MneyHocTTa oT gBa 30-
[OHEBHW KOHTPO/HM nepuopga. bosaiHuAa
nepuog (OT paxgaHe Ao oT6uBaHe) npu oOB-
ueTe beLle ¢ NPOAL/MHKMTENHOCT 6015 AHK.

CraHgapTHaTa 120-gHeBHa [AoliHa
M/IeYHOCT Oelle onpegeneHa WHAUBK-
JyanHo Nno KoNM4yecTBOTO MJISAKO Ha BCAKa
[JoliHa KOHTpona, KOoHTposmpaHo no AC
meToga Ha ICAR. MneyHocTTa 3a KOH-
TPOSIHUA [eH 6Gelle u3uMc/ieHa kaTo ce
YMHOXW KO/INYECTBOTO HAa MOJy4EHOTO
MASKO NpW MHAMBUAYyanHaTa KOHTpona cyT-
pVvH NO KoeUUUEHT Ha CTafoTo, yCTaHo-
BEH 3a KOHTPOJIHUA [EH NO OTHOLUEHWETO
Ha KO/IMYECTBOTO CYTPELIHO U BeYyepHo
M/ISKO KbM CYTPELUHOTO MSIKO Npu ABY-
KpaTHO aoeHe. Mne4yHOCTTa Ha OBLETE 3a
ctaHpgapteH 120-gHeBeH [OeH nepuop,
belwe wu3uMcneHa kato cb6op Ha Mseu-
HOCTTa OT OTAE/IHATE KOHTPONHWU ne-
puoaon Ha Bcska oBLa. KOHTPONHUAT ne-
prof 6elle cbC cpefHa MPOLbIXUTEN-
HocT 3013 pgHW. MnieyHocTTa 3a eguH
KOHTPOJIEH Nepuoj npefcTasnisasa npous-
BElEHVETO OT MJ/IAKOTO 3a [EHA Ha KOH-
Tponata v 6pos Ha AHUTE B KOHTPOJIHUSA
nepuof (MHCTpykuMaTa 3a KOHTPO/ST Ha
npoayKTuBHUTE kayectsa, 2003).

[JaHHuTe 6sxa 06paboTEeHN CbC
ctaructmyecknss naket Data Analysis,
Excel 2016, Microsoft. bele npunoxeH
ANOVA mogena Ha eqHOMhaKkToOpHUS auc-
NnepcuoHeH aHa/n3 KaTo [OCTOBEpPHOCTTa
Ha BAMSIHMETO Ha dhakTopa 6e onpege-
NleHa no cTolHocTuUTe Ha F-kputepus Ha
®uwep. [ocToBepHOCTTa Ha pasnukute
Mexay m3cnefsaHuTe rpynu 6ewe ycrta-
HoBeHa upes t-tecta Ha CTIOLEHT.

PE3YJITATU N OBCBXXOAHE
MpoyuBaHeTo 3a edhekTa Ha TMNa
Ha oarBaHe BbpPXy MJ/EYHOCTTa 3a
603aiiHMsA nepuos npu u3cnegBaHuTe
OBLe Mokasa [0CTOBepHa CTOMHOCT Ha F-
Kputepusa (F=9,331**) (Tabnvua 1).
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sum of the milk production for two control
periods, each lasting 30 days.. The
suckling period (from birth to weaning) in
the sheep was 60+5 days.

The standard 120 days milking milk
production was determined individually by
the quantity of the milk for each milking
control according to the AC method of
ICAR. The milk production for the control
day was calculated multiplying the
quantity of the milk of the individual
control by flock coefficient, determined for
the control day by the ratio between the
quantity of morning and evening milk to
the morning milk in double milking. The
milk production of the sheep for the
standard 120 days milking period was
calculated as sum of the milk production
for the individual control periods of each
sheep.

The control period had average duration
of 30+3 days. The milk production for one
control period was the product of the milk
for the control day and the number of the
days in the control period (Instruction for
control of production traits, 2003).

Data were evaluated though the
statistical package of Data Analysis, Excel
2016, Microsoft. One way ANOVA was
applied as the significance of the effects
was determined through F-criterion. The
significance of the difference between the
studied groups was determined through
t-test.

RESULTS AND DISCUSSION
The examination of the effect of the
type of lambing on the milk production
during the suckling period showed
significant value of the F-criterion
(F=9.331**) (Table 1).



Ta6nuua 1. EdpekT Ha Tuna Ha paxgaHe Bbpxy 603aiHaTa M/1Ie4HoCT, N=32
Table 1. Effect of type of lambing on the suckling milk production, n=32

3To4HMUM Ha BapvpaHe/Source of Variation bo3aiiHa mnaeyHocT/Milk production for suckling period

Mexgay rpynute / Between Groups
Octatbk / Within Groups
O6uwa / Total

DF MS F

1 10628.82 9.331**
30 1139.08
31

3abenexka: CTeneH Ha JOCTOBEPHOCT: *** — P<0.01
Note: Significance: *** — P<0.01

MopobeH pesynTar 3a 4OCTOBEPEH
epekT Ha Tuna Ha oarBaHe BbpXy 603ali-
Hata msiedHocT (F=20,976***) nonyunxme
npv NpeAuvLIHO Halle ucnesBaHe (lvanova,
2013) Ha oBUE OT CbWOTO CTago Ha
nbpBa, BTOpa 1 TpeTa faktauus. JocTto-
BepeH edekT Ha TMna Ha oarBaHe BbpXy
Mfie4yHoCcTTa cbobuaeaT U Gonzalo et al.
(1994) npw oBUe OT mJleyHaTa nopoja
Uypa (F=12,0***). [dokaTo B u3cnensa-
HusATa Ha Pollott and Gootwine (1999)
npu osue oT lMogobpeHoTo ABacu 1 Ha
Scharch et al. (2000) npu m3To4yHODPU-
3UIACKM OBLLE HE e YCTaHOBEH [OCTOBEPEH
ed)ekT Ha Tuna Ha oarsaHe.

3a pasnuka OT 6o3aiiHaTa M/eu-
HOCT, npu wMsieyHoctTa 3a 120-gHeBeH
[OeH nepuog He 6eLle ycTaHOBEH JOCTO-
BepeH edhekT Ha Tuna Ha oarsaHe Ha
oBueTe (Tabnuua 2).

Similar result for significant effect
of the type of lambing on the suckling
milk  production  (F=20.976***) we
observed in our previous study (lvanova,
2013) with sheep of the same flock at
first, second and third lactation.
Significant influence of the type of
lambing on the milk production is
reported by Gonzalo et al. (1994) in
Churra sheep (F=12.0***), while in the
studies of Pollott and Gootwine (1999) in
sheep of the improved Awasi and
Scharch et al. (2000) in East Frisean
sheep no significant effect of the type of
lambing is shown.

Contrary of the suckling milk
production, the 120 days milk production
was not significantly affected by the type
of the lambing (Table 2).

Tabnuua 2. EdekT Ha TMna Ha oarBaHe Bbpxy 120-gHeBHaTa AOMHa MJIEYHOCT,
n=32
Table 2. Effect of type of lambing on the 120 days milking milk production, n=32

V3TOoYHMUM Ha BapupaHe/Source of Variation 120-gHeBHa gonHa MaeyHocT/120 days milking milk production

DF MS F
Mexay rpynute / Between Groups 1 3944.94 NS
Octatbk / Within Groups 30 1278.04
O6uwa / Total 31

3abenexka: CTeneH Ha foctoBepHOCT: NS — HeJOCTOBEPHO

Note: Significance: NS — not significant

Pe3yntaTbT nNpu Taka npuioxeHa-
Ta ONWTHa MOCTaHOBKa, C M3MoJs3BaHe
JaHHWTE Ha eflHN 1 CbLUW OBLIe Maikn Ha
nbpBa ¥ BTOpa Nnakrauus B Age nocneso-
BaTe/lHN FOAMHMW, KOWTO efHarta roguHa
ca pogunu arHeta eguHaum, a gpyrara —
6nn3HaumM, noTebpXAaBa pesynrata B
uscnefBaHeTo Ha lvanova (2013). Edpek-
TbT Ha TMNa Ha oarBaHe BbPXy AolHaTa
M naktauvoHHaTa MJ/IeYHOCT € 06eKT Ha

The results of the trial with the
experimental design including the data of
the same sheep at first and second
lactation in two consecutive years in one
of which the sheep had single lambs and
then in the other — twins, confirms the
results of the study of Ivanova (2013).
The effect of the type of lambing on the
milking and lactation milk production has
been studied by Pacinovski (2011), who
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npoyysaHe Ha Pacinovski (2011), koiito
cbobOLWaBa 3a AOCTOBEPHM CTOMHOCTU Ha
F-kputepus 1 Ha Djorbineva (1984) — 3a
He[OCTOBEPHU Takuea.

Ha Tabnuua 3 ca npegcTtaBeHu
cpefHnWTe CTOMHOCTM Ha 6o03aiHata U
120-gHeBHaTa AoiiHa MJIEYHOCT crnopep
TMna Ha oarBaHe. bosaliHata MIeYHOCT
Ha oBueTe, poannn 6nmsHauu (108,825
[), € 4OCTOBEPHO MO-BUCOKA B CpaBHEHWE
¢ poannute egunHaum (72,375 1) (P<0,01).

report significant values of F-criterion,
and by Djorbineva (1984) — who reported
non-significant.

Table 3 presents the average
suckling and 120-day milking milk
production according to the type of
lambing. The milk production for the
suckling period of the mothers of twins
(108.825 1) is significantly higher when
compared to that of the mothers of the
single lambs (72.375 1) (P<0,01).

Tabnuuya 3. CpefHM CTOMHOCTK Ha 603aiHaTta n 120 gHeBHaTa AoOliHa MIEYHOCT

cropef Tuna Ha oarBaHe

Table 3. Average suckling and 120-day milking milk production according to the

type of lambing

Mokasatenu / Traits n EpguHaum/ Single n BansHaum / Twins  Sign.
X+ SE X + SE

Bosavka mnedHoct . 16 72.375+6.571 16  108.825 +9.961 ok

Milk production for suckling period, |

120 presna ponHa mnedHoct 16 88.026+7.111 16 110.232+10.449 NS

120 days milking milk production

3abenexka: CTeneH Ha JOCTOBEPHOCT Ha pasnukute: ** — P<0.01; NS — HejoCTOBEPHO
Note: Significance of the difference: ** — P<0.01; NS — non-significant

B npeaxo4HOTO HM npoy4yBaHe
(lvanova, 2013) 603aiHaTa MM1EYHOCT Ha
BCWYKM OBLE OT NbpBa, BTOpa U TpeTta
naktauus, poannn é6nnsHaum (101,657 1),
Cblo 6elle AOCTOBEPHO MNO-BMCOKA OT
Tasnm Ha pogunute eauHaum (80,062 )
(P<0,001). NopobHa TeHAeHUNS 3a U3Me-
HeHne Ha 6o3aliHaTa M/IEYHOCT B 3aBUCU-
MOCT OT Tuna Ha oarsaHe, Habnwgasat
Pacinovski (2011) u Pollott and Gootwine
(1999) 3a oBue oOT nopogata Asacu, K
Scharch et al. (2000) npu n3To4HODPU-
31IACKN OBLE.

CpepHata msieyHocT 3a 120-gHeBeH
[OEH nepuoj He ce pas/jimyaBa Cbluec-
TBEHO MNPV OBLETE, POAMN eAnHaun u
6n1m3Haum (Tabnuua 3).

Mofo6HY faHHKW 3a 3aBUCMMOCT Ha
JoliHaTa M/IeYHOCT OT Tuna Ha oarsaHe
ce cbobLiaBaT KakTo B Mpoy4yBaHeTo Ha
Ivanova (2013) ¢ oBUge OT CbLLOTO CTajo,
Taka 1 npu osue oT nopogara Yypa ot
Othmane et al. (2002) n Gonzalo et al.
(1994), n ot Pacinovski (2011) npu ABacu.

In our previous study (lvanova,
2013) the milk production for the suckling
period in all the sheep at first, second and
third lactation that gave birth to twins
(101.657 1) was also significantly different
from that of the mothers of the single
lambs (80.062 I) (P<0.001). Similar trend
of change of the milk production for the
suckling period according to the type of
lambing was observed by Pacinovski
(2011) and Pollott and Gootwine (1999)
in Awasi sheep and Scharch et al. (2000)
in East Frisen sheep.

The average milk production for
120 days period does not differ
considerably in the sheep having single
lambs or twins (Table 3).

Similar results showing dependence
of the milking milk production on the type
of lambing were reported by Ivanova
(2013) with sheep from the same flock
and also in Churra sheep (Othmane et
al., 2002 and Gonzalo et al., 1994), and
by Pacinovski (2011) in Awasi sheep.
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n3BOAN CONCLUSIONS

Mpn KOHKPETHOTO Npoy4yBaHe Gelle The present study shows significant
yCTaHOBeH flocToBepeH edhekT Ha Tuna Ha | effect of the type of lambing on the milk
oarBaHe BbpXy MJ/iIeYHOCTTa 3a 603aliHua | production during the suckling period
nepuog (F=9,331**) n nuncara Ha TakbB | (F=9.331**) and the lack of such on the
Bbpxy 120-gHeBHaTa AoliHa M/1I€YHOCT. 120 days milk production.

CpefgHvTe CTOMHOCTM Ha 603ait- The average milk production for the
HaTa W pJoHaTa MnevyHocT npu eguHa- | suckling period and the milking milk
uMTe 6sxa cboTBETHO 72,375 | 1 88,026 |, | production in the single lambs were
a npun 6nuMsHauuTe 108,825** | n | respectively 72.375 | and 88.026 |, while

110,232 1. in the twins they were 108.825** | and
Pe3yntatsT npu Taka npunoxeHa- | 110.232 1.
Ta OMuTHa NOCTaHOBKa NOTBbpXAasaT 3a- The results of the trial confirm the

KNIOYEHMETO, Ye OBLEeTe Maikm Ha 65m3- | conclusion that the mothers of twins have
Hauu umat no-sucoka wmsiedHocT npes | higher milk production during the suckling
603aliHnss nepvop, HO MevyHocTTa uMm | period but their milk production during the
npes AoiiHusA ce pasnmyaBa HecbllecTBe- | milking period does not differ significantly
HO OT Ta3n Ha OBLETE POAMN eAnHauM. from the sheep that have single lambs.
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PE3OME

Lienta Ha HacToALLETO u3cnensaHe
6e ga ce vHAyuupa nposBata Ha CuWH-
XPOHEH ecTpyC 4pes3 pasiMyHW Mo npo-
OBb/DKUTENTHOCT KbCK NporectareHoBu Tpe-
TUpaHNA N CUHTETMYEeH aHasior Ha PGF
20 npw oBuUe oT nopogarta Mn aso dpaHc.
ExkcnepuMeHTHT e npoBefeH ¢ 46 oBLe Ha
Bb3pacT 2-5 roguHu. VHTpaBarvMHanHute
TamnoHn (30mg FGA (Synchropart®) ca
C/IOKEHW Ha AeH 1 OT Ha4yanoTo Ha Cryd-
Hata KamnaHusa. B 3aBMCMMOCT OT Mpo-
OBb/DKMTENIHOCTTA Ha NPECTOol Ha Tamno-
HUTe ca cdopmupaHy 3 ONUTHW Tpynu:
Mpyna 1 — 5 gHu, (n=16); Mpyna 2 — 6 aHu,
(n=15); 'pyna 3 — 7 gHn, (n=15). B mo-
MeHTa Ha MnocTaBsHe Ha TaMroHUTe, Ha
OBLIETE € MHXEeKTUpaH CUMHTETMYEH aHa-
nor Ha PGF 2a (1,0 ml Alfabedyl®). Mpwu
MaxaHe Ha TaMnoHUTE, XUBOTHUTE 6sxa
TpetnpaHn cbc CXXK B posza 300 Ul
((Synchropart® PMSG). Ha 48-ua uac
cnej, MaxaHe Ha TamrnoHuTe oBueTe baxa
nscnefBaHn 3a Haanynme Ha ecTpyc ypes
ectpyc-getektop ((Draminski Ltd). OBue-
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SUMMARY

The aim of the present study was to
induce synchronized estrus through
various shorter progestagen treatments
and synthetic analogue of PGF 2a in
ewes from lle de France breed. The
experiment was carried out with 46 sheep,
aged 2-5 years. The intravaginal sponges
(30mg FGA (Synchropart®) were put on
day 1 of the onset of the breeding
campaign.

Depending on the duration of the sponge
stay, 3 groups were formed: Group 1 — 5
days (n=16), Group 2 — (n=15) Group 3 —
7 days (n=15). At the time of the
placement of the sponges, the ewes were
treated with a synthetic analogue of PGF
2a (1.0 ml Alfabedyl®). At the time of the
sponge removal, 300 Ul PMSG
(Synchropart® PMSG) was put i.m. At
48h after sponge removal the ewes were
tested for presence of a heat with an
estrous detector (Draminski Ltd). All ewes
that had electrical resistance < 350 units



Te c en. cbnpoTueneHne < 350 eguHULM
ce npuexa, 4ye ca B ecTpyc. Mexnay 49-us
n 50-us yac cnef maxaHe Ha TamnoHuTe
OBLETE B ecTpyc 65xa 0OCEMEHeHN ecTec-
TBEHO, €[HOKpaTHO, MO npeaBapuTesiHO
M3rotTBeH csiydeH nnaH. CUHXpPOHU3Mpa-
wmaT ecbekt 6e 68,75% 3a pyna 1 un
efHakbB 3a 'pyna 2 n 'pyna 3 — 73,33%.
3annogsemMocTtTa 1 6uonormyHaTa naogo-
BuUTOCT 3a pyna 1 v Mpyna 2 6e egHaksa
(cbotBeTHO 54,54% un 200%). MNpwu pyna
3 3annogsemocTtTa Gelle Haii-BUCOKa —
63,63%, HO NA0AOBMTOCTTa Oelle Haii-
Hucka 171,43%. Bb3 ocHOBa Ha nonydye-
HUTe pes3yntartu, npenopbysBaMe TpUTE
CXEMW KaTo MOoAXOAALUM antepHatMBa Ha
ObNTUTE nporectareHoBy TpeTupaHus 3a
CUYHXPOHM3MpaHe Ha ecTpyca.
KnioyoBn paymn: osue,
CUHXPOHM3auus, nporectareHm

ecTpyc,

YBO/,

OcHOBeH efleMeHT OT ed)eKTUBHUSA
PenpoAyKTMBEH MEHWIKMBHT Npu Ape6-
HWTE MPEXMBHU € CUHXPOHM3auusATa Ha
ecTpyca. CuHXpoHM3aLusaTa Ha ecTpyca
no3BoNsiBa KOHTPO/ST M CKbCAABAHE Ha
paxgaHusaTa, CUHXPOH B OTOMBaHETO W
JocTaBKkaTa Ha efHakBa napTuga arHeta
3a KnaHe; CblO Taka No3BO/ssABa MoO-
e(pukTMBHA oOpraHusauus Ha Tpyga B
nomeuleHnaTa (Abecia et al.,, 2011). B
EBpona, Hali-pa3npocTpaHeHnsaT XOpMo-
Ha/leH MeTof, 3a CUHXPOHM3auua Ha
ecTpyca npu gpebHuTe NPeXMBHU € ypes
M3MN0/3BaHETO Ha (MHTpa-) BarnHaIHU
TamnoHun (rL6u), UMMpPerHupaHy cbC CUH-
TeTuuHu nporectareHn (FGA wim MGA)
(Danko, 2003; Menchaca and Rubianes,
2004; Abecia et al., 2011). Mpu Tpagu-
UMOHHMUTE CXEMM 3a CUHXPOHM3auMs Ha
ecTpyca C MHTpasarMHassHu reou, Te npe-
cTosdABar BbB BraraauweTo ot 12 po 14
OHW (T. Hap. ABAMY nNporecTtareHoBsu Tpe-
TUpaHWsa), NocnefBaHn OT UHXEeKTMpaHe
cbec CXKK npy maxaHe Ha TamnoHuTe,
KaTo crepf okono 48 uvaca HacTbnea
ecTpyc W oBuetTe wmoratr ga 6bpaart
ocemMeHsiBaHu (Abecia et al., 2011). Abn-
rMTe nporectareHoBu TpeTupaHus edm-
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were considered to be in estrus. Between
49th and 50th hour after sponge removal,
the ewes in a heat were inseminated
once, naturally, according pre-established
breeding plan. The synchronized effect
was 68.75% for Group 1 and the same for
Group 2 and Group 3 — 73.33%. The
fertility and the fecundity for Group 1 and
Group 2 was the same (54.54% and
200%, respectively). In Group 3, the
fertility was highest — 63.63%, but the
fecundity was the lowest — 171.43%.
Based on the results obtained, we
recommend the three schemes as a
suitable alternative to the long term
progestagen treatments for  estrus
synchronization.

Key  words: ewes,
synchronization, progestagens

estrus,

INTRODUCTION

A major element of effective
reproductive  management in  small
ruminants is the synchronization of
oestrus. Synchronization of estrus allows
control and shortening of lambing and
kidding, with synchronization of weaning
and uniform batching of animals to
slaughter; it also allows more efficient use
of labor and animal facilities (Abecia et al.,
2011). In Europe, the most common
hormonal method for ES of small
ruminants is with intravaginal sponges,
impregnated with progestagen (flurogestone
acetate FGA or medroxy-progesterone
acetate MGA) (Danko, 2003; Menchaca
and Rubianes, 2004; Abecia et al., 2011).

In the traditional protocols  for
synchronization of oestrus with
intravaginal sponges, they stay in the
vagina for 12 to 14 days (so-called long
term treatments), followed by a PMSG
injection during the removal of sponges
and after about 48 hours an oestrus
occurs and the sheep can be inseminated
(Abecia et al., 2011). The long-term
progesterone treatments efficiently
synchronise oestrus, but with variable



KaCHO CUHXpOHM3MpaT ecTpyca, HO C
pasnuuyHa 3annogsemoct (Menchaca and
Rubianes, 2004). Abnrute nporectareHo-
BM TpeTuMpaHua uHAyumpaT oBynauusa Ha
Bb3pacTHM (DONMKY/IM MpPU OBLETE KaTo
CNeACTBME HA HUCKU MPOrecTepoHOBU
KOHUEeTpauMnm B Kpas Ha TpeTupaHeTo
(Vinoles et al, 2001). Cy6nyTteanHute
NMpOrecTepPOHOBM KOHLETpauun yeenunya-
Bar LH nyncosute uectotu, HO 6e3
noseata Ha LH nuk n kato cneacreme Ha
TOBa Hali-roieMuaT oMKy nepsucTmpa
(Menchaca and Rubianes, 2004). MNocTa-
BAHETO Ha uTpaBarvHasHW TammnoHu 3a
AbAr nepuog ot Bpema (14 gHuW) cbuwo
Taka ce CBbp3Ba C pa3BUTUTETO Ha Baru-
HATM K npobnemMu C u3nagaHeTo Wau
3afbpXaHeTo Ha TamnoHuTe (Suarez et
al, 2006; Martins et al., 2009), kato no-
cnefcTBusiTa He ca XXenaHu 3a 6naro-
Mosly4MeTo Ha XMBOTHUTE U 3[4PaBETO UM
(Maritnez-Ros et al., 2018).

CbrnacHo HOBUTE CcXBalaHus 3a
oonunkynHua pacTtex (BbAHOBUA MopAen,
Kakto M 4ye Bcsika (DONMKY/HA Bb/HA ce
nosiesiBa Ha BCekn 5-7 pgHK), paboTHa
rpyna ot yueHn (Menchaca and Rubianes,
2004) pasBu pasnnyHM anTepHaTUBHM,
KbCW MO Bpeme nporectareHoBn Tpetupa-
HWS MpPW OBLETE M KO3MTE, CHCTOSALWM Ce
OT npenu3BMKBaHETO Ha 5-7 [aHeBeH
nporectepoHoB hoH. 3a ga ce nosnyyart
[06pu pesyntatM NpyM UHAYyUMpaHe Ha
ecTpyc cfef KbCU TpeTupaHus npes
ecTpa/IHMA Ce30H e HeobxoauMmo ga ce
OCUTYpU perpecus Ha XbAToTo TAM0. AKO
nyteonusara ce MHAyuupa B Ha4yasioTo Ha
KbCUTE TPETUPAHUS, BCUUKM XMBOTHU Lie
noaabpxart nofobHY 1 afekBaTHU cepyMm-
HW HMBA HA €K30reHeH MNporecTepoH no
Bpeme Ha TpetupaHuaTa (Menchaca and
Rubianes, 2004). KpatkuTe nporectare-
HOBW TPETMPaHWs, NocNneABaHn OT UHXEK-
TupaHeTo Ha CXK, ca edheKkTMBHU KakTo
npes aHectpasieH ce3oH (Ungerfeld and
Rubianes, 1999; Ataman et al., 2006;
Maritnez-Ros et al.,, 2018), Taka 1 npes
ectpaneH ce3oH (Vinoles et al.,, 2001;
Ataman et al., 2006; Ustuner et al., 2007;
Karaca et al., 2009, Metodiev and Raicheva,
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fertility (Menchaca and Rubianes, 2004).
Long progestagen treatments induce
ovulation of old follicles in ewes as a
consequence of low progestogen
concentrations at the end of the treatment
(Vinoles et al., 2001).

Subluteal progesterone concetrations
increase the LH pulses frequences, but
the LH surge does not occur and as a
consequence of that the largest follicle
persists (Menchaca and Rubianes, 2004).
Maitaince of intravaginal progestagens for
such a long period ofl4 days is also
related to the development of vaginitis
and problems with lack of sponge
retention (Suarez et al., 2006; Martins et
al., 2009), which are not consistent with
what is desired from an animal welfare
and health perspective (Marithez-Ros et
al, 2018).

According to the new concepts of
follicular growth (the wave model, and that
each follicular wave appears every 5-7
days), a working group of scientists
(Menchaca and Rubianes, 2004)
developed various alternative, short-term
progestagen treatments in sheep and
goats, consisting of the induction of 5-7
days progesterone background. In order
to obtain good results in estrus induction
after short treatment during the estrus
season, it is necessary to provide
regression of the corpus Iluteum. If
luteolysis is induced at the beginning of
short treatments, all females will maintain
similar and adequate serum levels of
exogenous progesterone during treatment
(Menchaca and Rubianes, 2004).

Short progestagen treatments followed by
the injection of PMSG are effective both
during the anestrus season (Ungerfeld
and Rubianes, 1999; Ataman et al., 2006;
Maritnez-Ros et al., 2018) and during the
estrus season (Vifoles et al., 2001,
Ataman et al., 2006; Ustuner et al., 2007;
Karaca et al., 2009; Metodiev and
Raicheva, 2011; Cox et al, 2012;



2011; Cox et al., 2012, Metodiev et al.,
2014, Metodiev et al., 2018). Kpatkute
nporecTtareHoBn TpeTnpaHus BCe Mo-yec-
TO Ce M3Mon3BaT Nnpu U3KyCTBEHO OCeMe-
HABaHe Ha OBUETEe W BbNpekn npeaum-
cTBaTa Ha TO3W METOo[, Te3n CxXemu ce
n3nonseaT Mno-mMajiko B CpaBHEHUe ¢
Knacuyeckute Abnrm cxemun (Maritnez-
Ros et al., 2018).

Llenta Ha HacToAleTo uscnegBaHe
6e fa ce uHAyLMpa nposiBaTa Ha CUHXPOHEH
ecTpyC upe3 npunaraHe Ha pasnnyHu no
NPOAB/DKATE/THOCT  KbCW  MpoOrecTareHoBu
TpeTupaHusa U cuHTeTMYeH aHanor Ha PGF
20 npy oBUEe 0T nopogaTa Un apo dpaHc.

MATEPWNAN N METO4WA

EkcnepyMeHTBbT € MpoBedeH npes
mMecey, Main 2017 ¢ 46 oBLe Ha Bb3pacT 2-
5 rognHn ot nopogatra Nn gbo ®paHc,
otrnexpganun B NMEB Ha VIXKH-KocTuHbpoa,
OBueTe ca XpaHeHn Ha nawa ¢ nogxpaH-
BaHe C KOHUEeHTupaH ypax cbc 17 % CI1
B Ao3a 300 g/rnaBa Ha aeH. Cnep kpas Ha
€eKCMePUMEHTa, XMBOTHUTE Ca OCTpPUraHu
N TPaHCMOPTMPaHN A0 BUCOKOMIAHMHCKO
nacvwe. VHTpaBarvMHanHuTe TamnoHUTe
ca C/NoXeHn Ha geH 1 oT HayanoTo Ha
c/flyyHaTta kamnaHus. B 3aBucumocT oT
NPOAB/IKATETHOCTTA Ha NPECTOl Ha Tam-
noHuTe ca cdhopMmpaHn 3 ONUTHU TPYNK:
Mpyna 1 — 5 gHu, (n=16); Mpyna 2 — 6 aHu,
(n=15); 'pyna 3 — 7 gHu, (n=15). MbpBO-
HayasHO BCWYKM Tpynu 6sixa ¢ no 16
)XMBOTHW, HO MpU [AB€ XMBOTHU (€4HO OT
pyna 2 n egHo ot Npyna 3) ce ycTaHOBM,
ye TamMnoHUTE ca NagHanmM npegu Kpas Ha
npeaBuAeHOTO TpPeTMPaHe U Te3UN XMBOT-
HN 6sxa M3K/IYEHN OT EKCNeprMEeHTa.
XXnBOTHWTE B rpynnte 6sxa n3paBHEHN No
Bb3pacT, xuBa maca (70-75 kg), TenecHo
cbeTosiHMe (OTC 3,0-3,5), KIMHMYHO
34paBn ¥ HOPMasIHO PoAaW/IN B Npeaxos-
HaTa arHwiHa kamanHus. B momeHTa Ha
noctaBsHe Ha TamnoHute (30mg FGA
(Synchropart®, CEVA SANTE ANIMAL))
OBLIETE Ce MHXEeKTUpAaT CbC CUHTETUYEH
aHanor Ha PGF2a - Alfabedyl CEVA
ANIMAL HEALTH (a.a.B. alfaprostolum).
Mpu mMaxaHe Ha TaMMOHWUTE, XUBOTHUTE
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Metodiev et al., 2014; Metodiev et al,
2018). Short-term protocols are more and
more frequently used for sheep artificial
insemination under field conditions but
even with the advantages with use of this
protocol there is still less use of this
progestogen treatment regimen than that
of the classical long-term treatments
(Maritnez-Ros et al, 2018).

The aim of the present study was to
induce synchronized estrus through
various shorter progestagen treatments
and synthetic analogue of PGF 2a in
ewes from lle de France breed.

MATERIAL AND METHODS

The experiment was carried out in
May 2017 with 46 lle de France sheep,
aged 2-5 years, raised in the EB of IAS-
Kostinbrod. The sheep are fed on grazing
with supplemented feed of concentrated
mix with 17% CP at a dose of 300g/per
head per day. At the end of the
experiment, the animals were sheared
and transported to highland pasture.

The intravaginal sponges were put on day
1 of the onset of the breeding campaign.
Depending on the length of stay of the
tampons, 3 experimental groups were
formed: Group 1-5 days, (n=16); Group 2 —
6 days, (n=15); Group 3 — 7 days, (n=15).
In the beginning of experiments, in all
groups there were 16 animals, but
sponges of two animals (one from Group
2 and one from Group 3) had fallen before
the end of the treatment, and these
animals were excluded from the
experiment. The animals in the groups
were equal by age, live weight (70-75 kg),
body condition (BCS= 3.0-3.5), clinically
healthy and normal deliveries in the
previous lambing. At the time of the
placement of the sponges, the ewes were
treated with a synthetic analogue of PGF
2a (1.0 ml Alfabedyl®).

At the time of the sponge removal, 300 Ul
PMSG (Synchropart® PMSG) was put



6sxa TpeTnpaHm cbec CXKK B gosa 300 Ul
(Synchropart® PMSG, CEVA SANTE ANIMAL).

Ha 48-na uyac cneg maxaHe Ha
TaMmrnoHuTe oBLeTe 6sxa u3cneaBaHu 3a
Hanuuve Ha ecTpyc 4ype3 ecTpyc-fAeTek-
Top ((Draminski Ltd). OBue ¢ enekTnyecko
cbnpoTtusneHne < 350 eguHuuy (cbriac-
HO WMHCTpYKUMWUTE Ha (hupmaTa npousBo-
avten un npeaxofHW Hawmn onuTtu) ce
npuexa, ye ca B ectpyc. OTyeTeHun 65xa n
OBLleTE C rpaHWyHK CTOMHOCTU 3a ecTpyc
(360-440 egnHnun). Mexay 49-us n 50-us
yac cfiefi MaxaHe Ha TamrnoHuUTe oBUeTe B
ecTpyc 06sixa OCeMeHeHUW efHOKpaTHO,
€CTeCTBEHO C KoY, N0 npeaBapuTesiHo U3-
roTBEH CcnyyeH niaH. EAuH Koy M3BBP-
lwBalle MakCUMyM TpU CKauyku Ha [eH.
Hakonko gHW npegu  ckaykute, Ha
KouoBeTe 6e u3cnefBaHO KauyeCcTBOTO Ha
crepmMara MM 4pes nosiyyaBaHe Ha esiky-
natu no metoja Ha U3KycTBeHaTa BarmHa
N caMO KOYOBe C rnokasaTenu Ha efkyna-
TuTe: obem = 0,5 ml U NOABMXHOCT Ha
cnepmatosouante = 70%, 6Axa K3nos-
3BaHN 3a ecTeCcTBEeHO oceMeHsiBaHe. [1o
BpeMe Ha ekcnepumeHTa 6s8xa 13nos3Ba-
HU 6 Ko4a.

Bsaxa npocnepeHv cnegHute noka-
3aTenu:

- CMHXPOHHOCT B nposiBaTa Ha
ecTpyca Ha 48-ua yac cref mMaxaHe Ha
TaMmnoHmTe — Opoli oBUe B ecTpyc/obuy
6poit oBue x 100.

- 3annogsemocT (No oareaHusATa) —
poaunu osue/ocemeHeHu osue x 100.

- BnonornyHata nnogosBuTOCT
abopTMpaHu, XMBOPOAEHM N MbPTBOPOAEHU
arHeTta/oarHeHuTe oBue x 100.

3annogsemocTtTa U 6uonormyHa nno-
[OBUTOCT 6s1xa OTYETEHW Ccrieq NpUKIYBa-
He Ha arHunHata kamnaHus. Pesyntatute
ca npeactaBeHu B 6Gpoii OBLE WM arHeTa
(n) n B npoueHTn (%) 3a BCekn uscnensaH
nokasarern.

PE3YJITATU N OBCBXXOAHE
CuHXpOoHU3MpalmaT  edekt  6e
68,75% (11 ot 16 oBue) 3a 'pyna 1 (5
[JHEBHO TpeTupaHe) n egHakbB 3a [pyna
2 (6 pgHeBHO TpeTupaHe) n pyna 3 (7
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At 48 h after sponge removal the
ewes were tested for presence of a heat
with an estrous detector (Draminski Ltd).
All ewes that had electrical resistance <
350 units were considered to be in estrus
(according to users’ manual and our field
observations).

Ewes with boundary values for estrus
(360-440 wunits) were also reported.
Between the 49th and 50th hours after
removal of the sponges, the ewes in the
estrus were inseminated once, naturally,
according to a pre-prepared breeding
plan. One ram did a maximum of three
services per day.

A few days before the services, the
semen of the rams was tested (obtained
by artificial vagina) and only rams, which
ejaculates had the following parameters:
volume =0.5 ml and sperm motility = 70%,
were used for natural insemination.
During the experiment, 6 rams were used.

The following parameters were
studied:

- Effect of estrus synchronization
(EES) — ewes in estrus on 48 h after
sponge removal — ewes in a heat/all
ewes x 100.

- Fertility — lambed ewes/inseminated
ewes x 100.

- Fecundity — the number of born

lambs (included all born lambs - live,
dead and aborted)/lambed ewes x 100.
Fertility and fecundity were

calculated after lambing. All results were
presented in number (n) and percentage
(%).

RESULTS AND DISCUSSION
The synchronization effect was
68.75% (11 out of 16 sheep) for Group 1
(5 days treatment) and the same for
Group 2 (6 days treatment) and Group 3



OHEBHO TpeTupaHe) — 73,33% (11 ot 15
oBue) (Tabnuuya 1). N npu ggete rpynu
cpefHMTe CTOMHOCTM Ha BarMHajHOTO
€N1eKTPMYECKOTO  CbMPOTUB/IEHME  Ha
oBLETE, C MNPOsIBEH ecTpyc 6e cxodeH —
260,0 (Fpyna 1), 265,45 (fpyna 2) u

(7 days treatment) — 73.33% (11 out of 15
sheep) (Table 1). In both groups the
average values of vaginal electrical
resistance of ewes in estrus was similar —
260.0 (Group 1), 265.45 (Group 2) and
270.91 (Group 3) units.

270,91 ( 'pyna 3) egmHuum.

Tabnuua 1. Bpoii Ha oBLeTe C MPOSAABEH WAW HEMPOSBEH eCTpyC U CpenHOTO
BarMHasiHO CbMNPOTUBJ/IEHNE HA OBLIETE OT ONUTHUTE rpynu
Table 1. Number of ewes, that came or not in estrus and mean vaginal electrical

resistance of the ewes from the experimental groups
pyna/Group Bpoii oBUe c BarvHanHo CpegHo BarMHasHO Bpoii oBueTe € CpepfHo BarmHasiHo
cbnpotuenieHne < 350 CBLNPOTUB/IEHNE HA TPAHWUYHW CTOWHOCTU CbMPOTMBIIEHWE Ha OBLETE C
eavHuun, oBLeTe B ecTpyc, 3a ectpyc (360-440 rpaHWYHK CTOMHOCTH 3a
(OBue B ecTpyc) eNHULY (CpesHo) e MHNLN) ecTpyc
Number of ewes with ~ Vaginal electrical Number of ewes with Vaginal electrical resistance
Vaginal electrical resistance of ewes boundary values for of ewes with boundary

resistance< 350 UNITS in estrus estrus (360-440 values for estrus)
(Ewes in estrus) UNITS (mean) UNITS) UNITS (mean)
Mpyna 1/Group 1 11 260.0 3 383.33
Ipyna 2/Group 2 11 265.45 4 405
pyna 3/Group 3 11 270.91 3 390
Mony4yeHuTe pesyntaTn 3a CUHXPO- The obtained results for estrus

HU3aUMsaTa Ha ecTpyca ca C MO-HUCKU
CTOMHOCTM CnpsMO pe3ynTaTnte, Cboo6-
weHn ot gpyru astopu (Ungerfeld and
Rubianes 1999; Vifioles et al.,, 2001;
Akoz et al.,, 2006; Ustuner et al., 2007,
Karaca et al., 2009; Maslev et al., 2010;
Martemucci and D’Alessandro, 2011,
Metodiev and Raicheva, 2011; Metodiev
and Raicheva, 2014; Metodiev et al,
2018). ABTOpUTE CHOGLLABAT, Y€ CUHXPO-
HU3npawmaT edpekt e ot 80-100% po 144
yac crefi maxaHe Ha TamnoHa. Pe3synta-
TUTE HU ca CXOOHW C Te3n Ha Maritnez-
Ros et al.,, 2018, kouto npwu 7-OHEBHO
TpeTupaHe C WHXeKTMpaHe Ha CUHTETU-
yeH aHanor Ha PGF 2a B MomeHTa Ha
noctaBsHe MosiyyaBaT CUHXPOHU3UpPALL,
edpekT oT 63,6%. B npeaxodHo Hawe npo-
yuBaHe (Metodiev and Raicheva, 2011) ¢
Bb3pacTHK oBLe (4-6 roguiHn) oT Nopo-
pata /in gpbo ®paHc 3a uvHayuupaHe Ha
CUHXPOHEH ecTpyc C 6 AHEeBHO nporecT-
areHoBO TpeTMpaHe C UHXeKTUpaHe Ha
CuUHTEeTM4YeH aHasior Ha PGF 2a, Hue
YCTaHOBMXME, Ye eCcTpPyCbT HacTbnBa
cpefHo Ha 51,27h cnep maxaHe Ha Tam-
noHnte. B Hawm npeaxogHun ekcnepu-
MEHTU C >XMBOTHM OT CbLLOTO CTago

synchronization have lower values than
the results reported by other authors
(Ungerfeld and Rubianes 1999; Vifioles
et al., 2001; Akoz et al., 2006; Ustuner et
al., 2007; Karaca et al., 2009; Maslev et
al., 2010; Martemucci and D’Alessandro,
2011; Metodiev and Raicheva, 2011;
Metodiev and Raicheva, 2014; Metodiev
et al., 2018). The authors report that the
effect of synchronization was between
80.0 and 100% until 144 hours after
sponge removal. Our results were similar
to those of Maritnez-Ros et al., 2018, who
on 7-day treatment protocol with
treatment with PGF 2a synthetic
analogue at the time of placing the
sponge obtained a synchronized effect of
63.6%. In our previous study (Metodiev
and Raicheva, 2011) with multiparous ile
de France ewes (4-6 year old), we
induced synchronized oestrus with 6 day
progestagen treatment by injecting a
synthetic analogue of PGF 2a, we found
that the onset of estrus occurred
averagely on 51.27 hours after sponge
removal. In our previous experiments with
animals from the same herd (Metodiev
and Raicheva, 2011; Ralchev et al.,
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(Metodiev and Raicheva, 2011; Ralchev
et al. 2012), HuMe HabnwgBaxwe, ue
Ha4yasoTo Ha ecTpyca HacTbMNBa Mo-paHo
N MO-CUHXPOHHO CNef MaxaHeTo Tammno-
HUTE NpU ObATUTE NporectareHoBu Tpe-
TUpaHUA cnpamo KpaTkuTe. MogobHu ca
pesyntatute Ha Ustuner et al., 2007 un
Maritnez-Ros et al., 2018. U npu Tpute
onutHn rpynu (no 3 6posa oT Mpyna 1 u
Mpyna 3 1 4 6pos ot pyna 2) uma oBLe C
rpaHNyYHM CTOMHOCTM 3a Hayaso Ha
ectpyca (Tabsmua 1), KOUTO BEPOSATHO ca
Lenn ga maHudecTupart ecTpyc no-Kbec-
Ho. Kato uano, pasnnuHy aBTopu Cbo6-
laBarT pas/IMyHo Hayaslo Ha ecTpyca
cnepf MaxaHe Ha TamnoHute — 36,0-43,4
h (Martemucci and D’Alessandro, 2011),
38,1-42,4 h (Ungerfeld and Rubianes,
1999), 43,4 — 48,0 h (Maritnez-Ros et al.,
2018), 42,9-45,6 h (Akoz et al., 2006),
70,8 h (Ustuner et al, 2007), 84,8 h
(Vifoles et al., 2001). KaTto B3eMeM nop,
BHMMaHWe NonyyeHuTe pesynrtatv B Ha-
CTOALLMA eKCNepUMEHT 1 pesyntatute B
uscnefBaHNaTa Ha Apyrute aBTopu, MO-
Xe Aa 0606WuM, Ye HavyasnoTo Ha ecTpy-
ca ce nposBsABa Mo pas/iMyHo Bpeme U
3aBUCK OT PasNyHK DakToOpu: OCHOBHO
OT ce30Ha (ecTpasieH WM aHecTpasieH),
oBapuaneH crartyc, MHAuBMAyasHa peak-
LUMs Ha BCSKa OBLUa KbM TpeTupaHeTo,
nopoja, TenecHO CbCTOSHUE W OPYIW.
Bb3 ocHOBa Ha HaCTOALWNA eKCnepuMeHT
W Kato B3eMeM Moj BHUMaHue npeaxos-
HWUTE Halln eKCnepuMeHTU C KpaTku npo-
rectareHoBu TpeTupaHus, Hue cmaTame,
ye 3a MO-TOYHW pe3ynTaTu He e JocTaTby-
HO e/JHOKpaTHO perncTmpaHe Ha ecTpyca, a
ca HeobGXoauMK MOHe ABe PerucTpaHvs —
efJHO Ha 48-ma vac cneg MaxaHe Ha
TamMnoHnTe, a ApyroTo 12 yaca no-KbCHO.
3annogsemocTTa 6elle Haii-BMCO-
kKa npu pyna 3 — 63,63%, pokato 3a
Mpyna 1 n F'pyna 2 6e no-HUcka u efgHak-
Ba — 54,54% (Ta6nuvua 2). MNonyyeHnte
pesynTu ca CXOAHW C Te3u MOoJIyYeHu B
npeaxogHua HU ekcrniepumeHT (Metodiev
and Raicheva, 2011) — 63,64% 3a 6 gHeB-
HO TpeTupaHe C WHXEKTUpaHe Ha CUH-
TeTnyeH aHanor Ha PGF 2a B MOMeHTa

2012), we observed that the onset of

oestrus occurred earlier and more
synchronously after removal of the
sponges in the long progestagen

treatments compared to the short ones.
Similar were the results of Ustuner et al.,
2007 and Maritnez-Ros et al., 2018.

In all three groups (3 ewes from Group 1
and Group 3 and 4 ewes from Group 2)
there were sheep with boundary values
for onset of estrus (Table 1), which were
likely to manifest estrus later.

In 36.0-43.4h (Martemucci and
D’Alessandro, 2011), 38.1-42.4h
(Ungerfeld and Rubianes, 1999), 434-
48.0 h (Maritnez-Ros et al, 2018), 42.9-
45.6 h (Akoz et al., 2006), 70,8h (Ustuner
et al., 2007), 84,8 h (Vifoles et al., 2001).

Taking into account the results obtained
in this experiment and the results of the
studies of other authors, we could
summarize the onset of oestrus occurring
at different times and depends on various
factors, mainly season (estral or
anestral), ovary status, individual reaction
of each ewe to treatment, breed, body
condition and others.

On the basis of the ongoing experiment

and taking into account our earlier
experiments with short progestogen
treatments, we think that for more

accurate results, single registration of
estrus is not enough, and at least two
registrations are needed — about 48
hours after sponge, and the other 12
hours later.

The fertility was highest in Group 3 —
63.63%, while for Group 1 and Group 2 it
was lower and the same — 54.54%. The
obtained results were similar to those
obtained in our previous experiment
(Metodiev and Raicheva, 2011) — 63.64%
for a 6-day progestogen treatment with
injection of PGF 2a synthetic analogue at
the time of placement of the sponge. The
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Ha noctaesiHe Ha TamnoHa. onyuyeHuTte
pesynratute ca no-HWCKW CnpsiMo Mnosy-
yeHuTe pesyntatu oT Apyrn asTopu —
Ungerfeld and Rubianes (1999) — 75,0%,
Vifoles et al. (2001) — 87,0%, Akoz et al.
(2006) — 76,9-86,6%, Karaca et al. (2009) —
71,6%, Martemucci and D’Alessandro
(2011) — 80%, KaTO MpK BCUYKM OCeEMeE-
HSABAHETO e 610 eCTECTBEHO U MPU pax-
Janu Bede oBue. Mo-HUCKUTE CTOMHOCTU
Ha 3annogsemoctta Cc o0kosio 15-20%
CnpsAMO TasuW noayvyeHa oOT Apyrute
aBToOpW, cnopef Hac e BCMeAcTBME Ha
cTpeca, npeau3BukaH npu cTpmxbaTta u
TpacrnopTupaHeTo, KaTo BEPOSITHO € Ha-
CTbMWAa paHHa CMbPT Ha emMOpuMoHUTE.
V3BECTHO €, Ye KNUMaTUYHUTE U CE30HHU
NpoOMeHNU, MPOMEHWUTE B TemnepaTyparta
(ocobeHo BUcoKaTa), NpeyMmopara, npoab/i-
XUTEMHUAT TPaHCNOPT, ycuieHata ekcnso-
ataumsi, OLINTE XUTMEHHWN YCIOBUA 1 APYTY
cTpecoBu (pakTopu Mmorat ga 6baart npu-
YMHa 3a paHHa eMOPUOHa/IHA CMBbPTHOCT U
abopTy npe3 BTOpaTa MO/MOBMHA Ha
6pemeHHocTTa (Prandzev et al., 1987).

results obtained are lower than those
obtained from other authors — Ungerfeld
and Rubianes (1999) — 75.0%, Vifoles et
al. (2001) — 87.0%, Akoz et al., (2006) —
76.9-86.6%, Karaca et al. (2009) -
71.6%, Martemucci and D’Alessandro
(2011) — 80%, with all insemination being
natural and ewes were multiparous.

The lower fertility rates of about 15-20%
that we obtained versus other authors,
we supposed that were due to the stress
caused by shearing and transporting, and
there may have been an early death of
the embryos.

It is well known that climatic and seasonal
changes, temperature changes
(especially high), overheating, long-term
transport, increased exploitation, poor
hygiene conditions and other stress
factors may cause early embryonic
deaths and abortions during the second
half of pregnancy (Prandzev et al., 1987).

Tabnuya 2. 3an1049eMocCT 1 NJI040BUTOCT Ha OBLETE OT ONUTHUTE rPynu
Table 2. Fertility and fecundity of the ewes from the experimental groups

"pyna/Group 3annoasemoct/Fertility MnoposutocTt/Fecundity

Bpoii oBue/Number of ewes, n % Bpoii arHeTa/Number of lambs, n %
pyna 1/Group 1 6 54.54 12 200.0
'pyna 2/Group 2 6 54.54 12 200.0
pyna 3/Group 3 7 63.63 12 171.43

BvonornyHata nNogoOBUTOCT  3a
Mpyna 1 n pyna 2 6e egHakBa — 200%,
pokato npu Fpyna 3 6ewe nNo-HUCKa —
171,43% (Tabnuya 2). MNMonyyenute pe-
3ynTatv 1 3a TpUTe rpynu ca no-BuCOKK
CNpAMO Te3W MoJsy4YeHn B NpPefxofHOTO
Hawe unscnegsaHe (Metodiev and Raicheva,
2011) — 140-142%. Te3un pesyntaTu cno-
pen Hac OT efjHa CTpaHa BEpPOATHO ce
Ob/pkaT Ha no-Bucokata pgosa Ha CXKK
(300 Ul B HacTOAWMAT eKCnepuMeHT
cnpamo 250 Ul B npeaxogHusi). Bonev et
al. (2002) npenopbuBaT onTUMaNHaTa
po3a CXKK 3a oBue ot nopogara Vn gbo
®paHc pa 6bAe 300 Ul npu knacuyec-
Kata cxema Ha 12-AHEBHW TpeTupaHus,
KaTto aBTOpuTE nocTurat naofoBUTOCT OT

The fecundity for Group 1 and
Group 2 was the same — 200%, while
Group 3 was lower — 171.43%. The
results obtained for all three groups were
higher than those obtained in our
previous study (Metodiev and Raicheva,
2011) — 140-142%. These results, on the
one hand, were probably due to the
higher dose of PMSG (300 Ul in the
current experiment vs. 250 Ul in the
previous experiment).

Bonev et al. (2002) recommend that the
optimal dose of PMSG for sheep of the
lle de France breed should be 300 Ul in
the classic 12-day treatments, as the
authors achieved a fecundity of 128%.
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128%. OT gpyra cTpaHa € yCTaHOBEHO,
ye Npu KpaTkuTe nporectareHoBu TpeTu-
paHus, cnej maxaHe Ha nporecTtareHo-
BUA npenapaT, oBy/aupar 34paBu U
Mnaam hbonvkynm ot BToparta hosmkyHa
BbJ/IHA, KOUTO A0 TO3M MOMEHT ca 6uiun
noaTucHaT OT AOMUHMpaLLMTe (DOMUKY-
M Ha nbpBata (QOMUKY/NHA BbHA
(Menchaca and Rubianes, 2004). OcseH
ToBa oBUeTe 6sxa B f0OOPO TENECHO Cb-
ctosiHue (OTC=3,0-3,5), a n3BecTHo e, ue
OBLIETE, KOUTO ca B A0OpPO TENEeCcHO Cb-
ctosiHue (Todorov et al.,, 1994) ce 3a-
naoXxaar no-1ecHo 1 6/IM3HAT B NO-rO/1AM
NPOLEHT, OTKOJIKOTO criabute OBLE.

n3BOAN

CUHXpOHM3MpalmaT  edekt  be
68,75% 3a pyna 1 (5-gHeBHU TpeTupa-
HUS) U edHakbB 3a pyna 2 (6-AHEBHU
TpeTtupaHus) n Mpyna 3 (7-gHEBHU TPETU-
paHus) — 73,33%. 3annogsemoctta wu
6uonoruyHaTa NaoAoBMTOCT 3a 'pyna 1 m
pyna 2 6e egHakBa (CbOTBETHO 54,54%
n 200%). Mpu I'pyna 3 3annogaemocTTa
Gelle Haii-B1coka — 63,63%, HO N/100BK-
TOoCcTTa 6ewwe Hai-Hucka — 171,43%. Bb3

On the other hand, it was established,
that at short term progestogen treatments,
after removal the progestogen device,
healthy follicles of the second follicular
wave, which have been suppressed by
the dominant follicles of the first follicular
wave, have been found to be ovulating
(Menchaca and Rubianes, 2004). In
addition, the sheep were in good body
condition (BCS=3.0-3.5), and it is known
that sheep in good body condition
(Todorov et al.,, 1994) are easier to
fertilize and to give multiple births in a
higher percentage than the weak sheep.

CONCLUSIONS

The effect of synchronization was
68.75% for Group 1 (5-day treatments)
and the same for Group 2 (6-day
treatments) and Group 3 (7 days
treatments) - 73.33%. Fertility and
fecundity for Group 1 and Group 2 was
the same (54.54% and 200%,
respectively). In Group 3, fertility was
highest — 63.63%, but fecundity was the
lowest 171.43%. Based on the results

OCHOBa Ha noslyyeHuTe pesynrtaTtu, npe- | obtained, we recommend the three
nopbuBame TpUTE CXeMu Kato noaxopasa- | schemes as a suitable alternative to long
La anTepHaTuBa Ha AbArMTe nporectare- | progestagen treatments for  estrus
HOBUW TpeTUpaHus 3a CUHXPOHM3MpPaHe Ha | synchronization.
ecTpyca.
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PE3IOME

Llenta Ha uscnegBaHeTo e pa ce
npoyun obpasoBaTenHara M Bb3pacToBa-
Ta CTPYKTypa Ha 3aeTuTe nvua B M/IeYHU
0OBUEBBAHN hepmu, pasnonoxeHn B Co-
omiicka 1 MepHuwka ob6nacT. MNoceTeHn
ca u e cbbpaHa aHKeTHa UHgopmauns ot
6 M/1eYHN OBLEBBAHU pepMU B CTpaHara,
B KOMTO ca 3aeTu o6wo 22 auua.
YcTaHoBM ce, Ye OT 3aeTute nuua Hali-
ronAam [Asan 3aemaT HaeTute Jvua Ha
TpyAoB goroeop (ynpasuTes U oBYapu) —
41%, cnepBaHun OT cobCcTBEHMUMTE — 32%
WU HennaTeHute cemeliHn paboTHMUM —
27%. OT 3aetute nuua 77.3% ca Mbxe U
22.7% ca xeHu. o4yt nosoBMHaTa OT
3aeTuTe ca C OCHOBHO WM MO-HUCKO
obpasoBaHve; Manko Hap 1/3 ca cbC
cpefHO o6pasoBaHue; BUCLUUCTUTE ca
18.2%. EpBa 18.2% oT 3aetute ca
noceTunn Kypcose 3a MpodecrnoHanHa

KBamchmkaLmsi. B rpynara Ha
cobcTBEHMUMTE npeobnagaBaT MbXeTe
(85.7%). Hait-ronam  gan  3aemar

cobcTBEHMUMTE Ha Bb3pacT oT 35 o 44
roguHn (42.8%). 57.1% OT TAX ca CbC
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SUMMARY

The aim of the paper was to study
the educational and age structure of
persons employed in dairy sheep
breeding farms, situated in Sofia and
Pernik districts. Information had been
collected from 6 dairy sheep breeding
farms in Bulgaria, in which 22 persons
were employed in farm activities. It was
found that the greatest share had the
persons under an employment contracts
(manager and shepherds) 41%,
followed by the owners — 32% and the
unpaid family workers — 27%. The share
of men was 77.3% and that of women —
22.7%. Almost half of the persons had
lower secondary or less education; a little
over 1/3 had upper secondary education;
persons with higher education were
18.2%. Only 18.2% of the employed
persons had attended vocational training
courses. In the group of owners prevailed
men (85.7%). The largest share occupied
the owners aged 35 to 44 (42.8%).

57.1% of them had upper secondary



cpegHo obpasoBaHue 1 42.9% ca Cc BUC-
we. Moyt nonoBMHaTa OT COBCTBEHMLMU-
Te ca noceTwnn Kypcose 3a npodecuo-
HanHa kBanndgukaumsa. Camo B egHa ot
depMnTe MMa HasHauveH ynpasuTen no
TpypoB porosop. OBuyapuTe ca CpaBHU-
Te/IHO paBHOMEpPHO pasnpefeneHn BbB
Bb3pacTtosute rpynu ot 15 Ao 64 r., kato
nmua Ha 65 ¥ noseye TrOAWHM HAMA.
MbxeTe B Tasm karteropua ca 7 NbTn
noBeye OT XeHUTe. 7 MbTU MNoBeYe ca n
OBYapuTe C OCHOBHO WM MO-HUCKO obpa-
30BaHve CrnpsMo Te3n cbe cpefHo. Camo
1 oT oBYapuTe e noceTun Kypc 3a npo-
hecmoHanHa kBanmdmkaumnsa no XMBOTHO-
BB/CTBO. B kaTeropusta Ha HennaTeHute
cemenHn pabotHuum 50% OT nuuarta ca
Ha Bb3pacT oT 15 fo 24 r. ToBa ca geua
Ha cobcTtBeHnun. OcTtaHanute 50% ca
poaouTenu Ha Co6CTBEHULN.

KnouoBu AymMn: MIeYHN OBLEBBAHM
oepmn,  3aetm  vya,  obpasoBaHue,
Bb3pacT, bvarapus

YBO[,

CTpyKTypata u XapakTepucTukuTe
Ha paboTHaTta cuia B CEe/ICKOTO CTOMaH-
CTBO M B YACTHOCT B MJ/IEYHOTO OBLEBbLA-
CTBO B Bbarapus ca OT M3KIOUYUTESTHO
3HayeHve 3a eheKTMBHOCTTA U KOHKYPEH-
TOCMOCOGHOCTTA Ha arpapHusi CcekTop.
MseyHoTO OBLEBBACTBO € MepcneKkTMBeH
OoTpachb/l 3a Hawara cTpaHa KaTto ce nva
B NpeaBuj vHTepeca KbM OBLEBbAHaTa
NPOAYKUUSA HA MECTHUTE U MexXAyHapon-
HW nasapw, KakTo u pakTa, Yye okono 84%
OT TepuTopusATa Ha cTpaHarta nonaja B
3emsimuiarta Ha cenata (Doitchinova, 2002).

Mpe3 2003 r. 6poAT Ha 3aeTuTe
mua B CeJIcKo, rOPCKO Y PUBHO cTomnaH-
CTBO € 6un 285.9 xun. (www.nsi.bg), ot
Tax 184.5 xun. ca mbxe (65%) mn 101.3
Xun. ca xeHu (35%); nuuata c BuUCLle
obpasoBaHue ca 13.7 Xul., CbC cpegHo
111 xun. (B TOBa 4ncno 78.4 xun. ¢ npu-
pobuta kBasiMdmnkaumsi) U1 C OCHOBHO U
Nno-HUCKo — 161.2 xnnagu.

Mpe3 2017 r. 6poAT Ha 3aeTuTe nvua B
CesiCKo, FOpPCKO M PUOBHO CTOMAHCTBO €
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education and 42.9% were university
graduates. Almost half of the owners had
attended vocational training courses. Only
in one of the farms a manager under an
employment contract was assigned.
Shepherds were relatively evenly
distributed in the age groups from 15 to
64 years, there was no person aged 65 or
above. Men in this category were 7 times
more than women. 7 times more were the
shepherds with lower secondary or less
education compared to the shepherds
with upper secondary education. Only 1
shepherd had attended a vocational
training course in livestock breeding. In
the category of unpaid family workers
50% of the persons were aged 15 to 24.
They were children of farms’ owners. The
remaining 50% were parents of owners.

Key words: dairy sheep breeding
farms, employed persons, education, age,
Bulgaria

INTRODUCTION

The structure and characteristics of
the labour force in agriculture, and in
particular in the dairy sheep breeding
sector in Bulgaria are of utmost
importance for the efficiency and
competitiveness of the agrarian sector.
Dairy sheep breeding is a promising
branch for our country, given the interest
in sheep production on local and
international markets, as well as the fact
that about 84% of the territory of the
country falls into the countryside of
villages (Doitchinova, 2002).

In 2003, the number of persons
employed in agriculture, forestry and
fisheries was 285.9 thousand (www.nsi.bg),
of which 184.5 thousand were men (65%)
and 101.3 thousand were women (35%);
persons with higher education were 13.7
thousand, with upper  secondary
education — 111 thousand (including 78.4
thousand with secondary vocational) and
with lower secondary or less education —
161.2 thousand. In 2017, the number of
employed persons in agriculture, forestry



221 xun. (www.nsi.bg), ot Tax 154.4 xun.
ca Mbxe (69.86%) n 66.6 xun. ca XeHu
(30.14%); nuuarta c Buclwe obpasoBaHue
ca 16.5 xun., cbc cpegHo 112.4 xun. (B
ToBa uMcno 66.7 xun. ¢ npuaobuta kea-
nndmkaumsl) U ¢ OCHOBHO 1 NMO-HUCKO — 92
XUNsam.

CneposatenHo npe3 nepuoga 2003-2017
r. 6poAT Ha 3aeTuTe Nuua B KOMYecTBe-
HO M3MEepeHMe B CeKTopa € Hamasan ¢
22.7%, KoeTo € B CbLOTBETCTBUE C
n3cneaBaHusiTa Ha Hskom aBTopu (Mishev
et al., 2010).

Hanuue ca n HAKOM KayeCTBeHU
nameHeHns: ¢ 20.4% ce e yBenuuun
6poAT Ha BucwuctuTe npe3 2017 .
cnpsamo 2003 r., MUHUMaJIHO yBefimyeHue
oT 1,3% ce HabnwogaBa u npu 6pos Ha
nvuaTa cbCc cpefHo obpasoBaHue, nuua-
Ta CbC CpefHO o6pasoBaHme ¢ nNpugobu-
Ta KeanMdmkaLusa ca Hamasiesin ¢ no4vtu
15%, a Tesn C OCHOBHO W MO-HUCKO
obpasoBaHue ca Hamanenu noytu ¢ 43%.
Ha6nogasa ce npouec Ha HamasieHve
KaTo usa10 Ha 6pos Ha 3aetTute svua B
ceKktopa, HO B CbWOTO Bpeme ce
yBenuyasa fAenbT Ha Jsmuara ¢ BuUCLle
obpasoBaHMe 3a CMeTka Ha Te3n C
OCHOBHO UK MO-HUCKO. B cbwoTO Bpeme
JenbT Ha XeHute npe3 2017 r. 6enexu
HamasieHue oT noytn 5% cnpsamo 2003 .

3aeTnTe nuua B CencKOTO cTonaH-
CTBO HamansBaT [/laBHO Nopagu Henpu-
B/IEKaTE/NIHOCTTa Ha oTpacb/ia, MpeHacou-
Balikn ce KbM Apyrute cepy Ha WMKOHO-
mukata (Gospodinova, 2011). YcTtaHoBe-
Ho e (Hurst, 2005), 4e cenckocTonaHcKu-
Te paboTHMLM B CBETOBEH M/aH ca efHu
OT /Muata C Hail-mManbk A0CTbMN Ao
3apaBeona3BaHe U Haii-cnabo salmTeHu
OT rIflefHa Touyka Ha KoMMeHcauus 3a
NosIoXeHUs Tpy.

B pa3BuTuUTE CcTpaHu o6pasoBaHue-
TO oOKasBa BJ/IMSIHUE BBPXY arpapHus
CeKTop Kato nognomara o6pasoBaHuTe
hepmepu aa 3anoyHat paboTta, BKIHOYM-
Te/IHO 1 TakaBa Ha NMbJiHa 3aeTOCT, U3BbH
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and fisheries was 221 thousand
(www.nsi.bg), of which 154.4 thousand
were men (69.86%) and 66.6 thousand
were women (30.14 %); persons with
higher education were 16.5 thousand,
with upper secondary education — 112.4
thousand (including 66.7 thousand with
secondary vocational) and with lower
secondary or less education - 92
thousand. Thus, in the period 2003-2017,
the number of employed persons in a
quantitative dimension in the sector
decreased by 22.7%, which corresponded
to the studies of some authors (Mishev et
al., 2010).

There were also some qualitative
changes: with 20.4% the number of
persons with higher education had
increased in 2017 compared to 2003, a
minimal increase of 1.3% was also
observed in the number of people with
upper secondary education, people with
secondary vocational education had
decreased by almost 15% and those with
lower secondary or less education had
decreased by almost 43%. There is a
process of overall reduction in the number
of employed persons in the sector, but at
the same time, the proportion of persons
with higher education is increasing at the
expense of those with lower secondary or
less. At the same time, the share of
women in 2017 marks a decrease of
almost 5% compared to 2003.

The number of people employed in
agriculture decreases mainly due to the
unattractiveness of the sector, moving to
other spheres of the economy
(Gospodinova, 2011). It is found (Hurst,
2005), that agricultural workers as a
whole are among persons with the least
access to healthcare and the least
protection from the point of view of the
workers’ compensations.

In developed countries, education
has an impact on the agrarian sector by
helping educated farmers to start work,
including full-time employment outside of
the agriculture (Huffman, 2001). A study



cenckoto crtonaHcteo (Huffman, 2001).
YcTtaHoBeHO e (Becker, 1993), ye KO/IKOTO
niuata ca no-obpasoBaHU U KBaUu-
uuMpaHu, TOSIKOBA NoBeYe napu neyvyessr,
a apyr astop (Quisumbing, 1996) nocou-
Ba, Ye KaTo LAn0 Npou3BoAcTBeHaTa edek-
TUBHOCT Ha 3emefesickute CTONaHCTBa,
ynpaBsfisiBaHN OT MbXe He ce pas/suyasa
OT Tasu Ha hepmuTe C ynpaBuTes XeHa.

CbriacHO npoyyBaHMATa Ha HSAKOW
aBTopy (Loukanova, 2007) cTpemexbT B
arpapHusi CeKTop cfieBa ga € HacoueH
KbM yBe/simyaBaHe Ha Npov3BOANUTE/NIHOCT-
Ta Ha Tpyda npu CpPaBHUTESTHO HUCKU
HVBa Ha 3aeToCT.

dopmuTe Ha 3aeToCT B CEefICKOTO
CTOMAaHCTBO Ha CTpaHaTa ca aHa/M3mpaHu
B u3cneasaHe (lvanova, 2014), kbaeto e
YCTAaHOBEHO, Y€ camoHaeTuTe vua u
cemeiiHnTe paboTHuuM 3aemat 92.78% ot
3aeTute nMua B CEJICKOTO CTOMaHCTBO.
Opyrn aBtopu (Gerganov and Nenova,
2012) nocousar, 4e rnoseye OT MNOJIOBUHA-
Ta XXEHW, 3aeTu B CeJICKOTO CTOMNaHCTBO
ca Hap 55 roguuiHa Bb3pacr.

WN3cnepsaHuss OTHOCHO 06pasoBa-
TenHata, Bb3pacToBaTta ¥ nososata CTPyK-
Typa Ha hepmepu — OBLEBbAN Ca NpoBe-
Aexn B Etnonua (Kenfo et al., 2018), kato
€ YyCTaHOBeHO, 4Ye npeobnagasaliara
yacT OT (pepmepuTe ca MbXxe, Ha Bb3pacT
nog 40 rognHu.

Llenta Ha n3cnegsaHeTo e ga ce
npoyun obpasosarenHaTa v Bb3pacTosa-
Ta CTPYKTypa Ha 3aeTuTe /iuua B MIeYHU
OBLEBBAHN  (hepmu, pPasnosioXeHn B
Codouiicka v MNepHuwka obnacT.

MATEPWNAN N METO4WA

MoceTeHn ca 1 e cbbpaHa aHKETHa
UHpopmaumsa npe3 2016 r. oT 6 MIEUYHU
OBLEBbAHN hepMu B cTpaHaTa, B KOUTO
ca 3aeTu o6wo 22 nuua. lMpoyyeHn ca
Bb3pacT, nos, obpasoBaHue N NOCETEHU
KypcoBe 3a npodiecuoHanHa kesannduka-
umMs Ha 3aetmte nuua (cobeTBEHUUM
(paboTogatenim M CcaMOCTOSITE/THO 3aeTu
ya), Haetu nuMya U HenjaTeHuTe
CEMENHN paboTHMUKM) B pasrnexpaHuire
cTtonaHcTBa. EgHO OT cTomaHcTBaTta ce
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(Becker, 1993) states that the more
educated and skilled the persons, the
more money they earn.

Another author (Quisumbing, 1996),
points out that, as a whole the productive
efficiency of farms managed by men is not
differ from that of farms managed by
women.

According to a study (Loukanova,
2007) the pursuit in the agrarian sector
should aim at increasing labour
productivity at relatively low levels of
employment.

The forms of employment in the
Bulgarian agriculture were analyzed in a
study (lvanova, 2014), where it was
established that self-employed and family
workers  occupied 92.78% of the
employed in agriculture. Other authors
(Gerganov and Nenova, 2012), claimed
that more than a half of women employed
in agriculture are over 55 years of age.

Studies on the educational, age
and gender structure of farmers — sheep
breeders were conducted in Ethiopia
(Kenfo et al., 2018) and it was found out
that the prevailing part of the farmers
were men, less than forty years of age.

The aim of the paper was to study
the educational and age structure of
persons employed in dairy sheep
breeding farms, situated in Sofia and
Pernik districts.

MATERIAL AND METHODS

Information had been collected in
2016 from 6 dairy sheep breeding farms
in the country engaging a total of 22
persons. Age, gender, education and
attended vocational training courses of
the employed persons (owners
(employers and self-employed),
employees and unpaid family workers)
were studied in the analyzed agricultural
holdings.



ynpasnsiBa u e cCobCTBEHOCT Ha ABe nmua.
B karteropusta Ha HaeTute nuMua ca
BK/TIOYEHN HaeTu ynpasuTenu u nepco-
Han, 3aeT C >XMBOTHOBbAHW [AeNHOCTU
(obwm paboTHMum — oBuapwu). OBuapute
n3BbpLIBAT C/efHUTe AelHocTu: nacart
XUBOTHUTE, A0AT, nouncTeat obopute u
ABopyeTata npepn TAX, XPaHAT U MNOAT
XUBOTHUTE, U3MBIIHABAT APYrn Hecneuma-
NM3npaHn [eRHOCTU, CBBbP3aHN C OTIIEX-
JaHeTo Ha oBueTe. B rpynata Ha Henna-
TEHUTE CEMENHN PaboTHULM Ca BK/THOYEHU
Jeua n poautenn Ha cO6CTBEHMUUTE Ha
oBUedepMnTe, KOUTO nonarar HennarteH
Tpy4 B cCTOMaHcTBaTa, OOGWKHOBEHO B
pamkute Ha 1-2 yaca AHEBHO. TexHuAT
TPy4 uMa NOMOLLEH XapakTep, Te He ca
OCHOBEH M3TOYHUK Ha paboTHa cuna.

PE3YJITATU N OBCBXAAHE

B oBueBbAHMTE CTONAHCTBA, 06eKT
Ha n3crnefBaHeTo, 3aeTute nvua ce pas-
npefenaT Kakto cnepgsa: 7 ca cobeTse-
Huum, 1 e HaeT ynpasuten, 8 ca oByapu u
6 ca HennaTeHn cemeHn paboTHULN.

B Ta6bnuua 1 ca npeacraBeHu
HAKOM OT XapakTepucTUKUTE Ha 3aeTute
nvua B OBLEBBAHUTE CTONAHCTBA.

One of the farms is owned and managed
by two people. In the category of
employees are included hired managers
and staff employed in livestock activities
(general workers - shepherds).
Shepherds carry out the following
activities: grazing the animals, milking,
cleaning the barns and yards in front of
them, feeding and watering the animals,
performing other non-specialized activities
related to sheep rearing. In the group of
unpaid family workers are included
children and parents of the sheep farms’
owners, whose labour is unpaid, usually
within 1-2 hours a day. Their work has an
auxiliary character, they are not the main
source of labour.

RESULTS AND DISCUSSION

In the sheep farms, subject to this
study, the employed persons are
allocated as follows: 7 are owners, 1 is a
hired manager, 8 are shepherds and 6 are
unpaid family workers.

Table 1 presents some of the
characteristics of employed persons in
sheep farms.

Tabnuua 1. XapakTepucTUKN Ha 3aeTUTE NiMLa B MIEYHUTE OBLEBBAHN CTONAHCTBA
Table 1. Characteristics of employed persons in dairy sheep breeding farms

Bpoii Ha 3aeTuTe nuua Bb3pact / Age Mon / Gender
OT CbOTBETHaTa 651
kareropus noseyve
Number of employed 65and Mbxe J>KeHu
Karteropus 3aetu nvua persons in the relevant 15-24 25-34 35-44 45-54 55-64 above Men Women
Category of employed persons category (%) (%) () (%) (%) (%) (%) (%)
CobceTtBeHuuM (pabotogarenu u
CaMOCTOSITE/NIHO 3aeTu Mua)
Owners (Employers and self-
employed) 7 28.6 428 143 143 85.7 14.3
HaeTt ynpasuten / Hired manager 1 100.0 100.0
Osuapw / Shepherds 8 250 125 25 125 25.0 87.5 125
HennateHu cemeliHn paboTHULM
Unpaid family workers 6 50.00 16.7 16.7 16.6 50.0 50.0
O6uio / Total 22 227 137 227 137 227 45 773 22.7

MN3TouHMK: CobCTBEHN n3umncneHns / Source: Own calculations
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npoAab/xeHue / continue:

O6pasosaHue / Education [an Ha noceTunute
OCHOBHO 1 CpegHo (6e3 CpefiHo € KypcoBe 3a
Karteropus 3aetu nvua MO-HNCKO npugo6uTta npugobuTta npodyecroHanHa
Category of employed persons Lower KBannukaums) KBanudukaumns KBanudukaumns
secondary or Upper secondary Secondary Bucwe Share of persons attended
less (without a qualification) vocational Higher vocational training courses
(%) (%) (%) (%) (%)
CobcTBeHnLM (paboTo-gaTenu
1 CaMOCTOSITE/N-HO 3aeTu NnLa)
Owners (Employers and self-
employed) 42.9 14.2 42.9 42.9
Haet ynpasuren
Hired manager 100.0 0.0
Osuapu / Shepherds 87.5 125 12.5
HennateHu cemeliHn pa6orT-
Huum / Unpaid family workers 50.0 50.0 0.0
O6upo / Total 45.5 31.8 4.5 18.2 18.2

M3TouHnK: CobcTBEHM N3uncnenns / Source: Own calculations

BCobcrpermm (paboTonarems
H CAMOCTOATEJHO 33eTH JHIA)
/ Owners (Emplovers and self-
employed)

BHaetn muma’ Hired labour

DOHennarenn cemeiin
pabotrmmu / Unpaid family
workers

®ur. 1. Kateropum 3aeT n1ua B MIEYHU OBLEBBAHN (PEPMU

Fig. 1. Category of employed persons in dairy sheep breeding farms
M3TouHnK: CobcTBEHM N3uncnenns / Source: Own calculations

OCoGcTeesmam (pabotonatemi u
CAMOCTOATENMHO 32€TH /Sua)
Owners (Emplovers and self-
employed)

B Haer ynpaewren | Hired manager

DOsqapn | Shepherds

ot cemeiom p
Unpaid family workers

®ur. 2. CTpyKTypa Ha 3aeTuTe MLa B M/IeYHN OBLEBBAHN dhepmMu

Fig. 2. Structure of employed persons in dairy sheep breeding farms
M3TouHmk: CobcTBEHM M3uncnenns / Source: Own calculations
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- O0L0o 3a 3aeTnTe Nnua

B pesyntatr Ha u3cnegsaHeTo
(durypa 1 n durypa 2) ce yctaHoBM, 4e
OT 3aeTuTe Nuua B MIeYHUTE OBUEBBLAHU
doepMun Hail-ronsm gan 3aemaT HaeTute
nvua Ha Tpyaos gorosop (ynpasuTen u
oBuyapu) — 41%, cnegBaHu OT rpynarta Ha
cobcTBeHMumTe — 32% W HennaTeHuTe
CeMeiHn paboTHMum — 27%.

3aeTuTe NMua ca cpaBHUTEsTHO paB-
HOMEpHO pasnpepfesieHy Mno Bb3PacToBU
Kareropuu B guanasoHa oT 15 go 64 r.
(Tabnuuya 1), kbaeto nonagat 95.5% or
nmuata. B rpynata ot 65 ©n noseve
roanHn nonagar egsa 4.5% ot nuuyara.
OT 3aetute nuua 77.3% ca MbXe U
22.7% ca xeHu. Moyt nosoBuHaTta OT
3aeTuTe ca C OCHOBHO WX MO-HUCKO
obpasoBaHue (45.5%); manko Hag 1/3
(36.3%) ca cbc cpegHO 0b6pa3oBaHue Ka-
TO Ha nmuara cbe cpesHo, Ho 6e3 npuao-
6uTa kBanudukauma ce nagatr 31.8%, a
Ha muata cbC cpegHo obpasoBaHue, HO
C npuao6buTa keanudukaums — 4.5%; pe-
NbT Ha Bucwuctute e 18.2% (durypa 3).
Epsa 18.2% o1 3aetute ca noceTunu
KypcoBe 3a npochecroHasiHa KBanudu-
Kauums.

18.20%

- Total for the employed persons

As a result of the study (Figures 1
and 2) it was found that from the
employed persons in dairy sheep
breeding farms the largest share
occupied the employed on an
employment contract (manager and
shepherds) — 41%, followed by the group
of owners — 32% and unpaid family
workers — 27%.

The employed persons are
relatively evenly distributed by age
categories from 15 to 64 years of age
(Table 1), where 95.5% of the persons
fall. In the age group from 65 or above,
only 4.5% of the persons are included.
77.3% of the employed persons are men
and the rest of 22.7% are women. Almost
half of the employed have lower
secondary or less education (45.5%); a
little over 1/3 (36.3%) have upper
secondary education, whereas those with
secondary education without an acquired
qualification are 31.8% and those with
secondary vocational education are
4.5%; the share of university graduates is
18.2% (Figure 3). Only 18.2% of the
employed had attended vocational
training courses.

O OcHOBHO # mO-HHCKO (%)
Lower secondary or less (%)

B Cpeaso (%) / Upper secondary
(%)

OBucme (%) / Higher (%)

dur. 3. Ob6pasoBaTesiHa CTPYKTypa Ha 3aeTute svua B MJIEYHU OBLEBbBAHU

thepmun

Fig. 3. Educational structure of employed persons in dairy sheep breeding farms
MN3TouHMK: CobCTBEHN n3umncneHns / Source: Own calculations
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O OcHOBHO H No-HEHCKO (%) / Lower
secondary or less (%)

B Cpenro obpasosanue /Upper
secondary education

OBncme obpasoeasne / Higher
education

dur. 4. ObpasoBartenHa CTPyKTypa Ha 3aeTuTe finua B cektopa “Cesncko, /I0OBHO,
rOPCKO U pUBHO CTOMNAHCTBO” CbC CbOTBETHOTO OOpa3oBaHue 3a 2017 r.
Fig. 4. Educational structure of employed persons in Agriculture, hunting,

forestry and fishery for 2017
M3TouHmk: HCY (www.nsi.bg) / Source: NSI (www.nsi.bg)

BMexe / Men

B Hemt /| Women

dur. 5. CTpyKkTypa Ha 3aeTuTe nmua B 3aBUCUMOCT OT noJsia B cektopa “Cericko,
JIOBHO, TOPCKO 1 pMBHO CTONaHCTBO” No non 3a 2017 .

Fig. 5. Gender structure of employed persons in Agriculture, hunting, forestry
and fishery for 2017

M3TouHuk: HCU (www.nsi.bg) / Source: NSI (www.nsi.bg)

Mpn cpaBHsABaHe Ha MosyYyeHuTe When comparing the results with

pesyntatm ¢  pgaHHute Ha HCW | the data from national  statistics
(www.nsi.bg) 3a 6pos Ha 3aeTuTe nuua B | (Www.nsi.bg) for the number of employed
cekTopa “Cencko, /I0BHO, FOPCKo 1 pnbHo | persons in  the sector "Agriculture,

CTOMAHCTBO” CbC CLOTBETHOTO 06pa3oBa-
Hue 3a 2017 r. (durypa 4) ce ycTaHOBM,
ye TnMPOUEHTLT Ha 3aeTute /uya c

hunting, forestry and fishery" with the
corresponding education for 2017 (Figure
4) it was found that the percentage of the
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OCHOBHO U1 MO-HUCKO 06pa3oBaHne e CXo-
OeH C nonyyeHwte OT Hac pesyntatw,
nmuaTta cbC cpefHO o6pas3oBaHue Cbr-
nacHo pgaHHu Ha HCW ca 51%, gokato B
nscnegBaHNTe MAEYHN OBLEBbAHU dhep-
Mu 3aemart 36.3%. lNMpoueHTuTe Ha amua-
Ta C BuUcwe ob6pa3oBaHME CbLLECTBEHO
ce pas/nyaBar — CbracHO [aHHUTE Ha
HCW B cektopa “Cesicko, NOBHO, TOPCKO 1
pU6HO CTONAHCTBO", BUCLIUCTUTE ca 7%
OT 3aeTuTe Nuua, AoKaTo H1Me yCTaHOBUX-
Me 18.2% 3a wu3cnegBaHUTE MJIEYHM
OBLEBBAHM hepmu.

Mo panHn Ha HCW, B cektopa
“Cencko, /I0BHO, FOPCKO M PUGHO CTONaH-
CTBO” 3a 2017 r. 30.14% OT 3aeTuTe Amua
ca XeHn n 69.86% ca mbxe (Purypa 5),
KOMTO pe3ynTaty ca CpaBHUTENHO 6/IM3KM
[0 noslydeHUTe OT Hac pesynrarm oT
uscnefBaHuTe MJ1IEYHU OBLIEBBHU
thepmu.

- CobcTBeHMUM (paboTopatenu
M CaMOCTOATENIHO 3aeTun Nnua)

B rpynata Ha cobcTBeHuuuTE npe-
obnagasaT mbxeTte (85.7%). Hait-ronam
0An 3aemar cobCTBEHUUMTE Ha Bb3pacT
oT 35 o 44 rognHu (42.8%), cneggaHu
OT Te3u Ha Bb3pacTt 25-34 r. (28.6%).
CobceTtBeHuumte mMexay 45 u 54 1. u
Mexay 55 n 64 r. 3aemart pasHu AasoBe
(14.3%). Huto eanH OT cob6CTBEHULMUTE
He Ha Bb3pacT 65 1 noBeye TOAUHW.
57,1% ca cbCc cpefHo obpasoBaHue, OT
kKouto 1 nuue e cbc cpegHo obpasoBa-
HMe c npuaobuta kKeanudukaums no ar-
papHa ukoHomMuKa. 42.9% OT COOGCTBEHU-
uuTe ca ¢ Bucwe obpasosaHue. OT inua-
Ta c Bucwe obpasoBaHne 1 e BeTepu-
HapeH nekap n 1 e ekonor. Moyt nono-
BMHaTa OT COGCTBEHWMUUTE ca MOCceTuIv
KypcoBe 3a npochecroHasiHa KBasmgmka-
umna (42.9%). MNMoceTteHuTe Kypcose ca no
XYMaHHO OTHOLLEHWEe KbM CefiCKOCTOmMaH-
CKUTE >XXUBOTHM M KypcoBe Mno npodyecus-
Ta “®epmep” (150 vaca 1 30 yaca).

- Haet ynpaBuTten

Camo B efHa hepma nMma HasHa-
YyeH ynpasutes nNo TPyLoB AOroBop, KO-
TO € MbX C BuCLLe 06pa3oBaHue 1 nona-aa
BbB Bb3pacTtoBara rpyna ot 55 go 64 r.

employed persons with lower secondary
or less education is similar to the results
obtained from us, the persons with upper
secondary education according to
statistical data are 51%, while in the
studied dairy sheep farms the indicator is
36.3%. The percentages of persons with
higher education differed substantially —
according to the data from the national
statistics for the sector "Agriculture,
hunting, forestry and fisheries", 7% of the
persons are with higher education, while

we have established 18.2% for the
studied dairy sheep farms.
According to national statistics,

30.14% of the employed persons in the
sector "Agriculture, hunting, forestry and
fishery" for 2017 are women and 69.86%
are men (Figure 5), which is relatively
close to our results from the studied dairy
sheep breeding farms.

- Owners (Employers and self-
employed)

Men predominate in the group of
owners (85.7%). The largest share is held
by owners aged from 35 to 44 (42.8%),
followed by those aged 25-34 (28.6%).

Owners between 45 and 54 and between
55 and 64 occupy equal shares (14.3%).
None of the owners is aged 65 or above.
57.1% have upper secondary education,
of which 1 person has secondary
vocational education in agrarian economy.

42.9% of the owners have higher
education. Of those with higher education
1 is a veterinarian and 1 is an ecologist.
Almost half of the owners have attended
vocational training courses (42.9%).

The courses attended concern animal
welfare and farmer’'s profession (150
hours and 30 hours).

- Hired manager

Only in one of the farms a manager
under an employment contract was
assigned, who was a man with higher
education and fall into the 55-64 age

group.
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- OBYapu

OByapuTe ca CpaBHUTENHO PaBHO-
MEpHO pasnpefeneHn no Bb3PACTOBU
Kareropuu B guanasoHa ot 15 po 64 r.
BKJ/TIOUUTESNIHO, KaTo nuua Ha 65 1 noseue
roguHN HAMa. MbxeTe B Tasun kaTeropus
ca 7 NMbTW noBevye OT XeHute. 7 NbTu
noBeye ca M OoBYapUTE C OCHOBHO U MO-
HUCKO o06pa3oBaHue CcnpsMo Te3u CbC
cpefHo. Camo 1 oT oBYapuTe e noceTus
Kypc 3a npodiecrmoHasiHa KBanmgomkaums
no XMBOTHOBBLACTBO (150 Yacos Kypc).

- HennateHu cemeinHn paboTHULN

B tas3n kateropua 50% ot nuuara
ca Ha Bb3pacT oT 15 go 24 r. Toea ca
Jeua Ha cobCcTBeHuUM, KOMTO nomaraT B
cTonaHcTeara Ha poauTesniuTe cu, Korarto
He ca Ha yunnuwe, obukHoBEHO no 1-2
yaca OHeBHO. Tbli KkaTto owe He ca 3a-
BbpLINAN yuuue, Te nonagart B rpyna-
Ta Ha /iMuara ¢ OCHOBHO M MO-HUCKO obpa-
3oBaHue. OctaHannte 50% oOT Henare-
HUTE CeMeliHn paboTHUUM ca poauTesnn
Ha COOCTBEHMWLM, KOUTO ca CbC CpefHO
o6bpasoBaHMe U nonajar BbB Bb3pacTo-
BUTe rpynu ot 45 go 65 v noseye roguHu.
Te CbWO ca aHraxumpaHu B AENHOCTM B
cTonaHcTearta B paMKUTE Ha HAKOJIKO
yaca [HEBHO WM B KamnaHuiHWTe
nepvoan (arHWAHM KaMnaHun, XXbTBa).

n3BOAU

B pesyntar Ha u3cnegsaHeTo ce
yCTaHOBW, Ye OT 3aeTuTe nua Hain-rosam
OsNn 3aemMaT HaeTuTe nuua Ha Tpyaos A0-
rosop (ynpasuten u os4yapu) — 41%, cnea-
BaHW OT rpynara Ha cO6CTBeHuMUuTE —
32% u HennaTeHuTe ceMenHn paboTHUUM —
27%. 3aeTnTe nuua ca CpaBHUTENHO pas-
HOMEepHO pasnpefesieHn No Bb3PacToBwU
Kareropuu B AmanasoHa ot 15 go 64 r.,
Kbaeto nonagar 95.5% ot numyara. OT
3aetute nuua 77.3% ca mbxe n 22.7% ca
XeHu. IloyTn nonosuHaTa OT 3aeTuTe ca c
OCHOBHO WM NO-HWUCKO 06pasoBaHue;
Masiko Hag 1/3 ca cbC cpegHO 06paso-
BaHuWe; [enbT Ha Bucwmuctute e 18.2%.
EnBa 18.2% ot 3aeTute ca NnoceTuan Kyp-
coBe 3a npogrecmoHasiHa KBasingoukaLms.

- Shepherds

Shepherds were relatively evenly
distributed in the age groups from 15 to
64 years, there was no person aged 65 or
above. Men in this category were 7 times
more than women. 7 times more were the
shepherds with lower secondary or less
education compared to the shepherds
with upper secondary education. Only 1
shepherd had attended a vocational
training course in livestock breeding (150
hours course).

- Unpaid family workers

In this category, 50% of the
individuals were aged 15 to 24. They
were actually children of owners, who
helped their parents in farm activities
when they were not in school, usually 1-2
hours a day. Because children had not
finished school, they fall into the group of
people with lower secondary or less
education. The remaining 50% of the
unpaid family workers were parents of
owners, who have upper secondary
education and fall into the age groups
from 45 to 65 or above. They were also
employed in farm activities within a few
hours a day or in campaign periods
(lambing campaigns, harvesting).

CONCLUSIONS

As a result of the study, it was
found that from the employed persons the
largest share occupied those on an
employment contract (manager and
shepherds) — 41%, followed by owners —
32% and unpaid family workers — 27%.
The employed persons are relatively
evenly distributed by age categories from
15 to 64 years of age, where 95.5% of the
persons fall. The share of men was 77.3%
and that of women — 22.7%. Almost half
of the persons had lower secondary or
less education; a little over 1/3 had upper
secondary education; persons with higher
education were 18.2%. Only 18.2% of the
employed persons had attended
vocational training courses.
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