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PE3IOME

O6ekT Ha npoyysaHeTo ca 315 oBue
OT MegHouepBeHaTa LWyMeEHCKa nopoja
(MYLL) n 303 6posa ot KapakadaHckata (KK)
poaeHu npe3 nepuoga 2003-2012 roauHa,
cobcTrBeHoCT Ha AN “Kabutok*- rp. LymeH.
N3cnegBaHn ca npusHauuTe >XUBO Terso
npv oTéuBaHe, Ha 9 meceua, Ha 1,5 n Ha 2,5
rOAVHU, KaKkTo U KOMIMYECTBO U Ab/IXKMHA Ha
Bb/HaTa Ha 1,5 rogvHun npu 4 AUHERHK
rpynun ot MUll (3 pa3BbgHM NuHUKM + 1
HenuHeliHn) n npn 6 ot KK (5+1). iHdop-
MauuaTa e noslyyeHa OT POAOC/IOBHUTE
KHWUTM Ha nopoguTe. [JaHHuTe ca NpuaobmTu
no craHgapTHUTE MeToAM W yKasaHus,
npeasuaeHn B VIHCTpyKuMaTa 3a BoAeHe Ha
pasebaHara paboTa npy cbXxpaHaBaHe Ha
MecTHuTe (abopureHHn) nopoau B bbara-
pus (2003). HanpaseH e aHa/IM3 Ha BapuaH-
ca Ha 6a3arta Ha MHOrogakTOpHU NINHEHO-
ctatuctuyeckn mogesnm (Harvey, 1990) 3a
BCSKa Npoy4BaHa Bb3pacT. YCTaHOBEHO e,
ye JIMHeHaTa MPUHAANEXHOCT oOKasBa
[OCTOBEPHO BAUSIHWE BbPXY MpuU3Haka
Bb/IHOL06MB Ha 1,5 rognHu (P < 0,05) npu
MUYLL n BbpXY XMBOTO TEINO Npn OTO6MBaHE
(P < 0,05) npu KK. He ce yctaHoBsABa edoekT
Ha NIMHUATA BbPXY XMBOTO TEM10 U Ob/IKM-
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SUMMARY

Subject of the study were 315 ewes
of the Copper-Red Shumen (CRS) breed
and 303 ewes of the Karakachan breed
(KK) borne in the period 2003-2012 on the
state farm Kabiuk, near Shumen. The
traits live weight at weaning, at 9 months,
at 1.5 yr and at 2.5 yr, as well as yield and
length of wool at 1.5 yr have been studied
in 4 line groups in CRS (3 breeding lines +
1 undetermined) and 6 in KK (5 +1). The
information was extracted from the
pedigree books of the breeds. The data
were obtained in conformity with the
standard methods and guidelines in the
Instruction Codex for Breeding for
Preservation of the Local (Indigenous)
Sheep Breeds in Bulgaria (2003).
Analysis of variance was conducted on
the basis of multi-factor linear models
(Harvey, 1990) per each age. It was
established that lineage significantly
affects wool yield in CRS (P< 0.05) and
weaning weight in KK (P< 0.05). No effect
of line was observed for live weight and
staple length in CRS and for weaning live



HaTa Ha wanena npu MYLL 1 BbXY XMBOTO
Terno cnep orbrvBaHe W BbAHOA4AWHOCTTA
npu KK. HacnegaemocTra Ha XXUBOTO Terso
Ha pasnuHa Bb3pacT (h?=0,211, h? =0,259,
h? =0,402, h® =0,168), BbIHOAO6MBA U Ab/-
uHaTa Ha BbnHaTa (h? =0,245 1 h? =0,069)
€ C HUCKM [0 cpefHu cToiHocTu npu KK.
XeputabunmMtera Ha XMBOTO Terno Ha
pasznuuHa Bb3pacT (h® =0,031, h® =0,059,
h? =0,315, h? =0,065), BLIHOAO6UBA U AbA-
*MHa Ha BbaHata (h® =0,045 n h? =0,014)
npu MYLLU e HUCBLK, KOETO NoKa3Ba CTECHS-
BaHe Ha reHeTMYyHOTO pa3Hoobpasne B
nonynauuaTa.

KnwouoBu Aaymu:
LWyMEeHCKa nopoja oOBLg,
0OBLA, pPasBbAHW  SINHUMN,
Bb/IHOA06UB, XepuTabunuteT

CbkpaweHus: MYl — MegHouepse-
Harta wymeHcka oBua, CRS — o3HaueHune Ha
passbgHuTe U nuHun; KK — KapakadaHcka
nopoja v o3HavyeHve Ha MHunTe U

MegHo4yepBeHa
KapakayaHcka
XnBO  Terno,

yBO/[,

Ona3sBaHeTo Ha 6VMONOrMYHOTO pas-
Hoob6pa3ne e 0OCHOBEH npuoputeT B EBpoO-
nenckms Cbio3 U e YacT OT cTparterusaTa 3a
cnpassiHe CbC 3annaxara oT KNnMMaTU4Hu-
Te NpoMeHW. ABTOXTOHHWTE NOPOAU XW-
BOTHM Ca LIeHEeH reHeTUYeH pe3eps B TOBA
OTHOLWeHWe. Bbarapusa npuTtexasa efHa
OT Hali-6oratute reHeTUYHN G6aHKM B Xu-
BOTHOBB/CTBOTO, B CPaBHEHWE C Apyrute
eBponeickn cTpaHn. OTrIexaaHeTo Ha
MECTHW NopoAy OBLE Y Hac € CBbP3aHo C
AbN6oKM TpaguumMmn 1 nma ronsama 3Have-
HVe B €eKOJIorMYeH, MKOHOMWUYECKN U CO-
UMasieH acnekT 3a pas3BuTWETO Ha MHOro
pervoHn B cTpaHaTa. Hawwu aBTOpYU
(Balevska and Petrov, 1970, 1972;
Baulov, 1992), upe3 pasnunyHu MeToau
[oKa3BaT BMcOKaTa CTeneH Ha reHeTU4Ho
CXOACTBO  Mexay  MepgHoyepBeHara,
KapakavaHckata u Apyrm MecTHU OBLE U
noTBbpPXAaBaT TeopuaTa 3a obwma um
npousxop OT JApeBHaTa nopoja oOBLe
Llaken, ¢ o6bw, gus npapoguten Ovis
ammon musimon (EBponeicku mMydh/ioH).
MepHouepBeHaTa WwymMeHcka osua (MYLL)
€ flokasHa nopofja C apeas — CeBepo-
M3TOYHaTa 4YacT Ha CcTpaHaTta, [oKaTo

weight and wool yield in KK.

The heritability of live weight at different
age (h* =0.211, h* =0.259, h® =0.402,
h® =0.168), wool vyield and length
(h* =0.245 n h* =0.069) have low to
moderate values in KK. In CRS the
coefficients of live weights (h® =0.031,
h? =0.059, h® =0.315, h® =0.065), wool
yield and length (h* =0.045 n h*® =0.014)
are low, suggesting narrowing genetic
diversity in the population.

Key words: Copper-Red Shumen
sheep, Karakachan breed, breeding lines,
live weight, wool productivity, heritability

Abbreviations: CRS — Copper-Red
Shumen sheep, and denotation of its
breeding lines; KK — Karakachan breed
and its lines

INTRODUCTION

Preservation of biological diversity
is a chief priority of European Union and a
part of the strategy against the
threatening climatic changes. In this
context, autochthonous breeds are an
essential genetic reserve. Bulgaria
possesses one of the richest gene banks
in livestock husbandry, compared to the
other European countries. Breeding
indigenous sheep breeds is based on
age-old traditions and has utmost
importance in ecological, economical and
social aspect for the development of many
regions of the country. Bulgarian authors
(Balevska and Petrov, 1970, 1972;
Baulov, 1992), using different methods,
have proved the high degree of genetic
linkage between Copper-Red,
Karakachan and other sheep breeds and
confirm their common origin from the
ancient Tzakel sheep breed with a
common wild ancestor Ovis ammon
musimon (European mouflon).

The Copper-Red Shumen sheep (CRS) is
a local breed, its areal being the
Northeast of Bulgaria, while the



KapakauaHckata oBua (KK) e 6ankaHcku
eHgeMnT 1 e gobpe npucnocobeHa KbM
CypOBUTE YC/IOBUSA B MNJIAHWHCKATE U NO-
NyNAaHUHCKK painoHn. C Len cbxpaHeHune
Ha reHeTMYHOTO pasHoobpasve efuHCT-
BEH MEeTOJ Mpu Te3n XMWBOTHU € YUCTO-
NMopogHOTO pa3BbXfaHe, Ha 6asara Ha
nogabpxawa cenekuuns. 3agb/HKUTENHO
YCMOBME MPU CbXPAHEHMETO Ha LEHHM
MECTH/ MOPOAM € fa He ce ynpaxHsBa
CesleKUMoHHa npeca B Mocoka noBuLa-
BaHe Ha MPOAYKTMBHOCTTA U TOBa Hanara
Ja 6baaTt NpoyyYeHu reHeTUYHUTe U Here-
HeTMYHM hakTopu, KOUTO OKasBaT B/UA-
HMe BbPXY OCHOBHUTE NMPOAYKTUBHU NPU3-
Hauu. Mo To3n HauYMH MOXe fa ce cbxpa-
HW HasIMyHaTa reHeTuyHa U3MEeH4YMBOCT U
CblLUEBPEMEHHO Aa Ce AOCTUrHAT Makcu-
Ma/IHUTE HMBA Ha NPOAYKTMBHOCT B pam-
KATE Ha reHeTUYHUS NOTEHUMa Ha Nopo-
fata. ONTMMasIHOTO HMBO Ha XMBOTO Ter-
/10 B pasiMyH1TE (PM3NO0OTMYHM CHCTOS-
HUS € U3K/TIUYUTESTHO BaXKHO, Tbii KaTo ce
oTpassiBa MNpsko BbpXy (UHAHCOBUTE
pesyntatu, Kakto U BbpXy BCUYKM OCTa-
Ha/M NPOAYKTUBHU npusHaun. Cbc cpas-
HUTE/THO NO-Masika MKOHOMUYecKa 3Hauu-
MOCT, HO €eK30TWYHa C eCTeCTBEHUTe Cu
LBETOBM HIOAHCKM € Bb/HOZaWHaTa Mpo-
OYKTUBHOCT OT MegHouepBeHUTe OBLE.
BbsHata Ha KapakayaHckata nopoga e
crneyndmyHa No CBOS CTPOEX Ha Bhak-
HaTa, e4MHCTBEHO MoaxoAsiia 3a Tpagu-
UMOHHUTE OUTOBWM U3JEUs — POAOMNCKU
KATEHWLM, Xanuwa n gpyru. Mpu Hopman-
HO paBHOBecue Ha nonynauuata 40-50%
OT XMBOTHUTE ca HocuTenun Ha Nd reH u
TOBa A NpaBu yHUKa/IHa NO OTHOLLEHME Ha
cneymMguYHOTO YCTPOMCTBO Ha PYHOTO "
KAMMHUA  Tun BbAHa. OcobeHocTuTe,
NPOAYKTMBHOCTTA W CbCTOAHWETO Ha
nonynauuunte ot MYLL n KK oBLe y Hac ca
06EeKT Ha u3c/nefoBaTesiCku UHTepec OT
Hawwu asTopu (Hlebarov, 1940; Aleksieva,
1979, 1987, 1995; Stankov, 1995;
Nedelchev et al., 1995, 2004; Kafedjiev,
1997; Kafedjiev et al., 1998; Panayotov,
2003; Nikolov, 2004). Mo geTannH1 npo-
yuyBaHua Ha MepgHouyepBeHuTe 1 Kapaka-
YyaHckMTe oOBUE ca nybnukyBaHu OT

Karakachan breed (KK) is endemic for the
Balkans and well adapted to the severe
conditions of the mountain and semi-
mountain areas. For the preservation of
their genetic diversity, the only approach
in these animals is pure breeding on the
basis of supporting selection.

Prerequisite for the preservation of
valuable local breeds is to avoid selection
pressure for productivity improvement,
and this necessitates testing the genetic
and non-genetic effects on the main
production traits. In this way, this affords
the existing genetic diversity of the breed
to be preserved, in the same time
attaining the highest levels of productivity,
as upper limit of the genetic potential of
the breed.

The optimal live weight within the different
physiological statuses is of utmost
importance, as it directly affects
profitability and the other productive traits.

Marked with relatively low economical
significance but exotic in its nuances is
the wool production from the Copper-Red
sheep.

The wool of the Karakachan breed is
specific in its fiber structure, suitable for
traditional folk-style articles only -
handicraft fleecy rugs and carpets, etc. In
normal balance in the population, 40-50%
of the animals bear the Nd gene and that
renders it unique with respect to the
specific fleece structure and the rug type
of the wool. The peculiarities, the
productivity and the status of the CRS and
KK populations in Bulgaria have been
research topics for a number of authors
on national scale (Hlebarov, 1940;
Aleksieva, 1979, 1987, 1995; Stankov,
1995; Nedelchev et al., 1995, 2004;
Kafedjiev, 1997; Kafedjiev et al., 1998;
Panayotov, 2003; Nikolov, 2004). More
detailed studies on the Copper-Red and
Karakachan sheep are reported by
Boykovski (2003), Boykovski et al. (2005)



Boykovski (2003), Boykovski et al. (2005)
n Staykova (2005).

3a [ga cbxpaHsiBame nopoau Ha
6a3ara Ha Hay4yHO OOOCHOBaHW TEeHETUYHU
CTPYKTYpu € Heobxoauma wuHdopmaums u
CcTaTucTM4eckn 0bOCHOBaH aHa/n3 Ha reHe-
TUYHMA NOTEHUMas 1 hakTopuTe, KOUTO Ae-
TepMUHMpAT HerosaTa (PeHOTUNHa nposisa.
OueHkaTa Ha edekTa OT pa3BbaHaTa JIMHUSA
[JaBa npefcraBa 3a HWBOTO Ha XOMO3UrOT-
HOoCcT B nonynauusita. [uHamukata B
KoedUUMEHTUTE Ha HacneasemMocT Ha
OCHOBHUTE MNPOAYKTUBHW MpU3HALUU CbLO
JaBa MHOpPMaLUuUsi OTHOCHO 3ana3BaHeTo
Ha reHeTMYHOTO pa3Hoobpasne, xapakTepHO
3a nopojata WM HEroBOoTO CTECHsIBaHeE.
ToBa MOTUBMPA HACTOALLOTO MpoyyBaHe.

Llenta Ha u3cnegBaHeTo e fa ce
ycTaHoBM ediekTa Ha fvHeliHata npuHag-
NEXHOCT BbPXY HAKOW NPOAYKTUBHU NPU3Ha-
Uy npu OBLUE OT AaBTOXTOHHM nopoau W
reHeTuyHaTa AEeTepMUHUPAHOCT Ha MNpoyu-
BaHWTE Npu3HaLW.

MATEPWNAN N METO4WA

O6ekT Ha npoyuBaHeTo ca 315 oB-
ue oT MepgHouyepBeHaTta LUyMeHCKa nopo-
Aa n 303 6pos oT KapakavaHckata nopo-
ha, pogeHn npe3 nepuoga 2003-2012
roguHa, cobcreeHocT Ha AN “Kabuiok* -
rp. WymeH. M3cnegBaHn ca npusHauuTte:
XXMBO Tern0 Ha Bb3pacT — Npu oTéuBaHe
(3 meceua), Ha 9 mecela, Ha 1,51 Ha 2,5
rOAMHW W NpU3HaUM Ha BbHOAANHOCTTA —
KOMIMYECTBO M AbJ/IKMHA HA BbJiHATaA Ha
1,5 roanHun. ViHthbopmaumaTa e nosy4veHa
OT POJOC/IOBHUTE KHUTW Ha mnopoauTe.
[aHHunTe ca npugobuTtn No ctaHgapTHUTE
MeToAM W yKasaHusa, npeasuieHn B
MHCTpyKuMATa 3a BOoAeHe Ha pa3BbjHarta
paboTta npu CbXxpaHsABaHe Ha MECTHUTEe
(abopureHHn) nopoaun B bwrapusa (2003).
>KrBOTO Terno ce namepsa C TOUYHOCT [0
0,5 kg., kaTo ce oTunTa U TOYHATA Bb3-
pacT npu oTGUBaHETO B AHW, cnen KOeTo
ce npupaBHsaBa kbMm 100 gHu, C Len cpas-
HUMOCT Ha faHHUTe. Ko/imyecTBoTO Mosy-
yeHa Bb/SIHA Ha nbpBata cTpwkba (18
mMeceua) ce nsmepsa ¢ To4HocT o 0,1 kg,
a [b/mkuHata Ha wanena B onpeje-
neHuns TonorpadpckM yyacTbK C TOYHOCT

and Staykova (2005).

Breed preservation on the basis of
scientifically justified genetic structures
necessitates information and statistically
justified analysis of the genetic potential
and of the factors determining its
phenotypic performance. The evaluation
of the effect of breeding line outlines the
degree of homozygosity in the population.
The dynamics of the heritability
coefficients of the main productive traits
brings additional information about the
breed-specific genetic variability or its
limitation. This motivates the present
study.

The objective of the study was to
evaluate the effect of breeding line on
some productive traits in autochthonous
sheep breeds and the genetic
predetermination of the studied traits.

MATERIAL AND METHODS

Subject of the study were 315 ewes
of the Copper-Red Shumen (CRS) breed
and 303 ewes of the Karakachan breed
(KK) borne in the period 2003-2012 on the
state farm Kabiuk, near Shumen. The
following traits were studied: live weight at
weaning (3 months of age), and at the
ages 9 months, 1.5 and 2.5 years, and the
fleece performance — yield and length of
wool at 1.5 years. The information was
extracted from the pedigree books of the
breeds. The data were obtained in
conformity with the standard methods and
guidelines in the Instruction Codex for
Breeding for Preservation of the Local
(Indigenous) Sheep Breeds in Bulgaria
(2003). Live weight is measured with
accuracy within 0.5 kg, the precise
weaning age being recorded in days, after
which is adjusted to a standard of 100
days to make data comparable. The wool
yield from first shearing (18 months of
age) is measured with accuracy within 0.1
kg, and the length of the staple at the
respective body location — within 0.5 cm.



go 0,5 cm. HanpaBeH e aHann3 Ha

BapvaHca Ha 6a3aTta Ha MHOrog)akTopeH

NMHelHo-cTaTucTuyeckn mogen (Harvey,

1990), 3a Bcska npoy4vyBaHa Bb3pacT,

KOMTO MMa cnegHus Bug;

Y ikm = M+ Ajjimno + B pghij + € ijkim

KbaeTo:

M - obLLo cpesHo

A jjumno — €ekT Ha dpakTopa pasBbaHa

nnHnsa (domkcupaH) 3a BCUYKM NPOoyYBaHU

Bb3pacTu — 4 HuBa 3a gaHHuTe 3a MUl

(3 nuHMM + 1 c HeonpepgeseHa NVHeRnHa

npuHagnexHocT) n 6 Huea 3a KK (5 +1)

B pgi — eekT Ha dakTopa roguHa Ha

paxgaHe — 10 HuBa 3a ABeTe nopoau

€ jjam— OCTaTBbuHM edpekn, = N (O, de?)
Pasnuknte Mexay HuBata Ha

npoyysaHus paktop ca YCTaHOBEHW Ha

fasaTa Ha CTeneHTa Ha pasnpegesieHue,

n3mepeHa no Studant (Hayter, 1984):

(yi - ¥j) /' S V( 1/ni + 1/nj) /2

kbaeto: (yi - yj) — pa3nukn, mexay cpepn-

HWTE CTOMHOCTM Ha HMBaTa OT U3cfnenBa-

HUA pakTop, S — KBaAPATHO OTK/IOHEHNE,

ni m nj — 6poli Ha HabnwaeHusATa

(MHaMBMAMTE) 3a CbOTBETHUTE HUBA.

PE3YJITATN N OBCBXAJAHE

[JaHHuTe B Tabnuua 1 nokaseat, 4ye
npu MYLU nopoga cpegHOTO XWBO Terno
npu otébmsaHe e 28,644 kg, Ha 9 meceua —
38,915 kg, Ha 1,5 rognHa — 47,663 kg 1 Ha
2,5 roguHn — 51,079 kg. KoedpuumeHtute Ha
BapupaHe 3a Mpu3Haka ca CpaBHUTEsTHO
HUCKNM — ot 8,57 po 12,81%. No-BMCOKOTO
BapupaHe [0 OT6MBaHe € 06SACHUMO C pas-
NINYHUA VHTEH3UTET Ha pacTex B 3aBuUCU-
MOCT OT M/JIe4yHOCTTa Ha Mmaiikute. B npeg-
XO4HW Hawm npoyuyBaHusa (Staykova, 2005)
ca YCTaHOBEHM MO-HUCKM CTOMHOCTU Ha
npoyysaHua npusHak — ¢ 25 % npu oToMm-
BaHe, Ha 9 meceua — cbc 17 %, Ha 1,5
rognmHa — ¢ 10 % n Ha 2,5 roguHn — ¢ 3 %, a
(heHOTUNHOTO pa3Hoobpasne ce ABMKU B
no-UMpoK AnanasoH — oT 9,49% no 21,06%.
B no-ctapn wu3cnegBaHuss Nakev (1977)
Ccbo6LLaBa 3a NO-HUCKM CTOWHOCTM Ha Npu3-
Haka, a Boykovski (2003) ny6avkyBa 6/113ku
[0 HacToawmTe pesyntaTn. Tesn pasnnuus
ca 065ICHMMUN C BUCOKOAOCTOBEPHOTO B/IMS-
HMEe Ha roguHara Ha paxjaHe, Karto KOM-

Analysis of variance was carried out on
the basis of multi-factor linear statistical
model (Harvey, 1990) for each studied
trait for each breed, having the following
expression:

Y ikim = M+ Ajjimno + B pghij + € ijkim

where:

W is the mean value of the trait;

A jumno — fixed effect of breeding line for
all ages: 4 levels for the CRS subset (3
lines + 1 of undetermined lineage) and 6
for KK (5 + 1);

B pqn — fixed effect of year of birth: 10
levels for the complete dataset;

e jjum— residual effects, = N (O, 3¢?)

The differences among the levels of
the studied factors are established on the
basis of the degree of Student's
distribution (Hayter, 1984):

(yi-vyj)/ SV(1/ni+ 1/nj) /2

where (yi - yj) is the difference between
the LSM values per the respective levels
of the factor; S — quadratic deviation; ni
and nj — the number of observations
(individuals) per the respective levels.

RESULTS AND DISCUSSION

The data in Table 1 show that in
CRS the mean live weight at weaning is
28.644 kg, at 9 months — 38.915 kg, at 1.5
yr — 47.663 kg, and at 2.5 yr — 51.079 kg.
The coefficients of variability of the trait
are relatively low — from 8.57 to 12.81%.
The highest variability is attributed to the
differences in growth rate in dependence
on the dams’ milk yield. In a previous
study (Staykova, 2005) was established
lower performance of the trait — relatively
by 25 percent at weaning, by 17 percent
at 9 months, and by 10 percent at 1.5 yr,
variability ranging wider — from 9.49% to
21.06%. In an earlier work of Nakev
(1977) weaning weight was reported to be
way lower, while Boykovski (2003)
published little lower weaning weight and
similar values to ours at the later ages.
These differences are to be attributed to
the highly significant effect of year, as a
complex factor reflecting the effect of the



nnekceH paktop, oTpassBall edpekta Ha
cpefoBuTe KOMMOHEHTU MpU OTrAeX4aHeTo
Ha cbwoTo ctago (Staykova, 2005). C
NOSTIOXUTESTHN LS-OLEHKN 3a XMBO Terfo Ha
BCUYKM MNpPOyYBaHW Bb3PacTM B HaLWeTo
uscneaBaHe ce npeacTaBAT XMBOTHUTE OT
JimHna CRS-055 n nnuHmna CRS-93, ¢ mnsknio-
YyeHne Ha 18 meceuyHa Bb3pacT. )KMBOTHUTE
C HeyCTaHOBEHAa /MHeHa NpUHaANEeXHOCT
ca c oTpuuaTesnIHO OTK/IOHEHUE OT CpeaHOTo
O 2,5 roauHM M [OCTOBEPHU pas/ivku
Mexay rpynute npu oTbuBaHe M Ha 18
meceua (P < 0,05). OBueTe OT NUHWSA
CRS-64 ce xapakTepusupar ¢ pa3HOMNocou-
HW OLLEHKMN Ha pa3/inyHa Bb3pacT.

Tabnuua 1. LS-oueHku (LSE) Ha edekTa
Ters10 No Bb3pactu

environmental components, observed for
the same flock (Staykova, 2005). The
lines CRS-055 and CRS-93 are presented
with positive LS-estimates for live weight
at all studied ages, excluding 18 months
(P < 0.05). The animals with unknown
lineage have negative deviation from the
LS mean up to 2.5 yr and significant
differences between the line groups at
weaning and at 18 months (P< 0.05). The
ewes from line CRS-64 are characterized
by inconsistent estimates at the different
ages.

Ha pa3BbAHaTa J/IMHUA BBbPXY XUBOTO

Table 1. LS-estimates (LSE) of the effect of breeding line on live weight at

different age

NnHunsa OTb6uBaHe 9 meceua 1,5 roguHm 2,5 rognHa
Line Weaning 9 months 1,5 years 2,5 years

n LSE n LSE n LSE n LSE
MepHouepseHa LLlymeHcka / Copper-Red
CRS-055 106 1,659* 101 0,373 100 0,058 60 0,781*
CRS-64 44 -0,025 38 0,537 37 0475* 6 -1,239*
CRS-93 179 0,716 175 0,075 174 -0,101 136 0,229
NL 4 -2,350* 4 -0,986 4 -0,432* 4 0,228
M 333 28,644 318 38,915 315 47,663 206 51,079
Ccv 12,81 10,39 8,57 7,14
KapakauaHcka / Karakachan
KK-0517 112 1,565** 101 0,319 98 0,608 82 1,186*
KK-1512 68 0,605 61 0,269 61 0,177 51 0,879
KK-2509 120 0,037 109 -0,559 102 -0,384 85 -0,639*
KK-3996 32 -1,443* 26 -0,469 25 -0,089 12 -1,053
KK-5103 12 0,510 12 0,093 12 0,034 11 -0,541
NL 5 -1,275 5 0,349 5 -0,345 5 0,167
M 349 26,783 314 37,391 303 44,815 246 48,603
CV% 17,51 14,73 9,76 9,14

NL — HeonpegeneHa nMHelHa npuHagnexHocT / undetermined lineage;

W —obuwo LS-cpeagHo / overall LS mean; ** —

3a KapakauaHckata nopoga (Tabnuua
1) uscnepsaHeTo fJaBa [aHHW 3a CpefHu
CTOMHOCTM Ha >KMBOTO Terno npv
oTbuBaHe 26,783 kg, Ha 9 meceua — 37,391
kg, Ha 1,5 roguHa — 44,815 kg n Ha 2,5
roguHn — 48,603 kg. KoedmuyneHtute Ha
BapupaHe 3a npusHaka ca mexay 9,14% u
17,51% Ha cblnTe Bb3pacTu. AHaNOMMYHO
¢ MUl nopoga BapupaHeTO € Hai-BUCOKO

P<0,01; *-P<0,05

In the Karakachan breed (Table 1)
the study resulted in live weight of 26.783
kg at weaning, 37.391 kg at 9 months,
44.815 kg at 1.5 yr and 48.603 kg at 2.5
yr. The variability coefficients of the trait
are between 9.14 and 17.51%.

Like CRS, variability is highest for the
pre-weaning age due to the maternal



[o oTbuBaHe, 3apaju BAWSAHWETO Ha Mali-
kata. Staykova (2005) yctaHoBsiBa MO-HUC-
KW CTOWHOCTM Ha MpoyyBaHWs MpuU3HaK — ¢
32 % npw oTbmBaHe, Ha 9 meceua — ¢ 25 %,
Ha 1,5 rognHa — ¢ 10 % u Ha 2,5 roguHu — ¢
10 %, a BapupaHeTO ce [ABWXM B MO-
LUNPOKK TpaHuum — oT 8,75% pfo 20,87%. B
npeaxogHN wuscneaBaHus Ha nopojarta
Odjakova (1994), Kafedjiev (1997) wu
Genkovski (2002) cbobuiaBaT 3a owe no-
HUCKW CTOMHOCTY Ha Mpu3Haka XnBo Tersno.
Tes3un pa3nuuus ca 06CHUMKU C BUCOKOLOC-
TOBEPHOTO B/IMAHWE Ha CpefoBUTE akTo-
pu BbpXy TO3u npusHak (Staykova, 2005).
3a KOHKpeTHOTO KapakayaHCcko cTajo,
06eKkT Ha TOBa u3cnegBaHe ce oTyuTa
TeHAeHUMs 3a MoBMWAaBaHe HuBaTa Ha
XMBOTO Terfo Ha BCUYKM Bb3pacTu 3a
nepuog ot 12 roguHun. OyeBngHO fobpute
YyCNoBUA Ha OTrexjaHe Ha ABeTe cTaja B
TOBa CTOMAHCTBO MO3BO/MIABAT [OCTUTaHe
Ha ropHUTE rpaHnLM Ha reHeTUYHMS NOTeH-
uunas Ha NopoauTe 3a XMBO Terno 1 fonpu-
HaCAT 3a aflekBaTHOCTTa Ha OueHKuTe, Len
Ha HaCTOALOTO npoy4ysaHe. MNpu oTbuBaHe
C Hai-gobpwn, NOMOXUTENHN LS-oueHkn ce
npeacTaBAT XnBoTHUTE OT sinHua KK-0517
(P < 0,01, P < 0,05), kakto U NuHUNTE KK-
1512 n KK-5103 (Tabnuua 1), a oBuete oT
nmHna KK-3996 ce xapaktepusumpart C Hai-
HWUCKO XWBO Terno B pasmep Ha 25,340 kg —
¢ 11% oTHocuTenHO no-Hucko ot KK-0517
(P < 0,01). Cnep, enMIMMHMpPAHETO Ha Ma-
YnHMA epekT obaye, XMBOTHUTE OT pasny-
HWUTE NIMHUW NOCTENEeHHO M3paBHABAT cpes-
HOTO CM Terso, Kato OTHOCUTENIHUTE pasnn-
K/ Ha 2,5 roguiiHa Bb3pacT ca no-Masiku ot
5%. YXMBOTHWTE C HeycTaHOBEHa JIMHeliHa
NPUHaANEeXHOCT Ce XapakTepusupart ¢ pas-
HOMOCOYHWM OLEHKN U 6e3 cTaTucTuyecka
OCUIypPEHOCT.

CpefHuAT BbHOA06UB Npy NbpBarta
cTpmkba Ha MegHouepBeHuTe oBLe (Tabnmua
2) e 3,015 kg un cpegHa nOb/knHa Ha
Bb/HaTa 13,979 cm, ¢ koedmumeHTn Ha
Bapuauunsa cboteeTHO 15,04% un 18,98%. B
npeaxogHo Hawe npoy4yBaHe (Staykova,
2005) ca ycTaHOBEHM MasiKo MO-BUCOK
Bb/IHOA06MB — 3,316 kg Bb/IHA, CbC 3HAUN-
TENHO NO-To/IAMO BapupaHe Ha npu3Haka u
ecTecTBeHa [Ab/KMHA Ha LWanena cbC
CXOAHW CTOWHOCTM K BapupaHe. Tonchev
(1924) n Ganchev (1926) cbobuwaBart Mno-

effect. Staykova (2005) established
performance of the trait that was lower by
32 percent at weaning, by 25 percent at 9
months, and by 10 percent at 1.5 and 2.5
yr, the variability ranging wider — from
8.75% to 20.87%.

In earlier studies, Odjakova (1994),
Kafedjiev (1997) and Genkovski (2002)
reported even lower values, presumably
due to the highly significant non-genetic
effects on this trait (Staykova, 2005).

For the particular Karakachan flock,
subject of the present study, there is a
trend for increasing live weight at all ages
for a period of 12 years. Evidently, the
good management of the two flocks
affords the upper limits of the genetic
potential for live weight of the two breeds
to be reached, also contributing for the
reliability of the assessments aimed
herein.

At weaning, best and positive are the LS-
estimates of the animals from line
KK-0517 (P < 0.01, P < 0.05) followed by
KK-1512 and KK-5103 (Table 1), while
the ewes from KK-3996 are marked with
lowest live weight of 25.340 kg — by 11 %
relatively lower than KK-0517 (P < 0.01).
But after the maternal effect is eliminated,
the live weight values of the progenies of
all KK lines gradually approximate — the
relative differences at 2.5 yr being bellow
5 %. The animals with undetermined line

belonging are characterized by
inconsistent values without statistical
significance.

The mean wool vyield from first
shearing in CRS (Table 2) is 3.015 kg
and the mean wool length is 13.979 cm,
the variability coefficients being 15.04%
and 18.98% respectively. Previously
accomplished our studies (Staykova,
2005) have established little higher wool
yield with much higher variability and
wool length with similar values of
phenotypic performance and variability.
Ivanov and Nakev

(1957) (1977)



HUCKM CTOMHOCTM Ha BbAHOAo6MBa 3a
nopojarta ¥ KOHKPETHO 3a CbLLOTO CTOMaH-
ctBo, a Ivanov (1957) u Nakev (1977)
ny6nuvkyBaT 6/11M3kM A0 NOJSyYeHUTe B TOBa
npoyusaHe pesyntatn. Aleksieva (1984)
JaBa 3HAUMTENIHO TO-BUCOKU [AaHHU
cpefHo 3,745 kg BbsiHa. Hlebarov (1940) u
Ivanov (1957) cbobwaBar 3a MO-BMCOKK
CTOMHOCTM MpU ecTecTBeHaTa Lb/HKUHA Ha
Bb/IHaTa Ha MegHouYepBeHaTa oBLa.

published values close to our mean wool
yield. The performance by Alexieva
(1984) is considerably higher — mean
wool yield 3,745 kg, while in the earliest
works it is lower (Tonchev, 1924;
Ganchev, 1926). As for the staple length,
Hlebarov (1940) and Ivanov (1957)
resulted in little higher values.

Tabnumuya 2. LS-oueHkn (LSE) Ha edekTa Ha pasBbgHata J/NHUS BBbPXY

Bb/IHOfaANHOCTTa Ha 1,5 roanHu

Table 2. LS-estimates (LSE) of the effect of breeding line on wool productivity at

1.5 years of age

NuHuna KonnuecTtBo HenpaHa Bb/HA, kg ObmkvHa Ha wanena, cm
Line Greasy wool yield, kg Staple length, cm

n LSE n LSE
MepHouepseHa LLlymeHcka / Copper-Red
CRS-055 65 0,124 65 0,873
CRS-64 13 0,322 13 0,172
CRS-93 156 0,114 156 0,492
NL 4 - 0,561 4 - 1,536
M 238 3,015 238 13,279
Ccv 15,04 18,98
KapakauaHcka / Karakachan
KK-0517 87 - 0,035 87 0,593
KK-1512 47 0,062 47 - 0,642
KK-2509 80 - 0,092 80 -0,221
KK-3996 11 - 0,057 11 1,092
KK-5103 12 - 0,042 12 -1,099
NL 5 0,164 5 0,277
M 242 2,978 242 21,644
CV% 16,55 17,71

NL — HeonpegeneHa nvHeliHa npuHaanexHocT / undetermined lineage;

M — obuio LS-cpeaHo / overall LS mean; P

Mpu KpakayaHckaTa nopoga
npencrasutesnikute Ha nuHuUn KK-2509 n
KK-5103 (Tabnuua 2) ce xapakrepusnpar ¢
oTpuLIaTe/THN OLEHKM 3a ABaTa fnpusHaka, a
npy ocTaHanute rpynu OT ApYrU JIMHUK
OLEHKUTEe Cca pPas3HOMOCOYHW, HUCKU MO
CTOMHOCT M 6e3 cTatucTuyecka ocurype-
HOCT Ha pasnukute. Te3n pesyatatu
nokasear, 4e He MOXeM [fa roBopuMM 3a
NVHelHa audepeHumaumsa no npusHauuTe
Ha BbMHOJaHaTa NpPoAyKTMBHOCT. HaweTo
npoyysaHe ycrtaHoBu 2,978 kg cpepfeH
Bb/IHOAO6MB Ha 1,5 rogMHn un cpepgHa
Ob/KUMHA Ha BbnHata 21,64 cm, ¢ pasmax

> 0,05

In the Karakachan breed, the lines
KK-2509 and KK-5103 (Table 2) are
characterized by negative estimates of
the two traits, while the other KK breeding
lines have inconsistent low LS-estimates
without statistically proved differences
among. These results deny any lineage-
related variation of the traits of wool
productivity. In 1.5-year old ewes, our
study established 2.978 kg mean wool
yield and 21.64 cm mean staple length,
with respective variability of 16.55% and
17.71%. Previous our studies (Staykova,




Ha M3MEHYMBOCTTa Ha Mpu3HauuTe CbOT-
BeTHO oT 16,55% un 17,71%. B npepxoaHu
Hawwn npoyyBaHua (Staykova, 2005) ca

2005) resulted in similar to the present
values for the two traits of wool
productivity, as well as those of Kafedjiev

ycTaHOBEHU 6nuskn - po  HactosiwmTe | (1997) for wool yield and of Tiankov et al.
ctoMHocTM  no  ABata  npusHaka  Ha | (2003) for staple length. Lower are the
Bb/IHOAANHOCTTA, KakToO W B Te3W Ha | yglyes established by Hinkovski et al.
Kafedjiev (1997) 3a Bb/HOgoOMBa W

Tyankov et al., (2003), cbOTBETHO 3a gBarta
npoyyBaHn npusHaka. Mo-HUCKU CTOMHOCTY
ycTaHoBsBaT Hinkovski et al. (1984) n
Aleksieva (1979), a Nno-BNCOKM OT HawmTe —
Odjakova (1994) n Genkovski (2002), kakTto
n Kafedjiev (1997) no oOTHOWeHWe Ha
Ob/HKMHATa Ha LWanena.

PesyntatuTe oT aHann3a Ha BapuaH-
ca (Tabnuuya 3) nokaseaTt, 4Ye fIMHelHaTa
npuHagfexHocT npu MegHouepseHata Ly-
MEHCKa OBLla He € M3TOYHWK Ha BapupaHe
Mo OTHOLUEHME Ha XMBOTO Terno, 3a pas-
IMKa OT YCTaHOBEHUSI AOCTOBEPEH edhekT
OT npeaxofHO u3cfnefBaHe Ha CbLUOTO
cTtago (Staykova, 2005). OueBMagHO 3a ne-
puog oT 12 roguHn ce Habnwgasa Hamans-
BaHe BNSHMETO Ha reHeTUYHMs1 chakTop K
JomMuHupaly, edhekT Ha cpefoBuTe W3TOUY-
HVLY Ha BapvpaHe BbpXY XMBOTO TEr/o Ha
pasnuyHa Bb3pacT. KoedwmumeHTuTe Ha
JeTepMyHaLmMs NokaseaT, ye hopMupaHnTe
Moaenun obsicHsieaT oT 49,9 no 58,9 % ot
BapviaHca Ha npusHaka.

(1984) and Alexieva (1979), and higher
than the presently studied wool
performance are the estimates of
Odjakova (1994) and Genkovski (2002),
and also of Kafedjiev (1997) for wool
length.

The results of the analysis of
variance (Table 3) indicate that in the
Copper-Red sheep breeding line is not a
significant source of variation of live
weight, in contrast to the established
effect at an earlier stage of the same
flock (Staykova, 2003). Evidently, for the
period of 12 years occurred diminishment
of the genetic effect and prevalence of
the environmental factor on live weight at
different ages. The coefficients of
determination show that the constructed
models explain 49.9 to 58.9% of the
variance of the trait.

Tabnuua 3. F-kputepuii 3a AOCTOBEPHOCT Ha pa3BbaHaTa /IMHUS OT aHa/In3a Ha

BapuaHca Ha NpoAyKTUBHUTE NPU3HaLm

Table 3. F-values of significance of the factor breeding line from the analyses of

variance of the productivity traits

Mpu3Hauw MepgHouepseHa LLUymeHcka KapakayaHcka
Traits Copper-Red Karakachan
df F P R  df F P R’
XXueo Terno, kg / Live weight, kg
Ot6uBaHe / Weaning 3 2021 ns. 0505 5 1,871 * 0,637
9 meceua / 9 months 3 0248 ns. 0589 5 0558 ns. 0,701
1,5roganun/ 1.5 years 3 0169 ns. 0510 5 0,624 ns. 0,613
2,5 roanHn / 2.5 years 3 0612 ns. 0499 5 1,755 ns. 0,535
BbvnHogariHocT / Wool productivity
SV"”“OAOG"'B' kg 3 3009 * 0598 5 0692 ns. 0,419
ool yield, kg

Ab/okuHa wanen, cm 3 1,048 ns. 0291 5 1,105 ns. 0,447
Staple length, cm

Mo oTHOWeHVWe Ha npusHauuTe As for the wool productivity,

BbL/IHOAO6UB U ecTecTBeHa Ab/hKMHA Ha
uanena nuHeliHaTa NPUHAANEXHOCT e

lineage has caused variation only in



npeav3Bukana gudepeHuaums eguHcTee-
HO MO MpU3HaKa KOJIMYECTBO HenpaHa Bb/l-
Ha Ha 1,5 roguHn (P < 0,05). B npegxog-
HOTO MpoyuBaHe (Staykova, 2005) pa3Bba-
HaTa rpyna Ha 6auiaTta e okasana BUCOKO-
JocToBepeH edekT BbpXy A[0OMBBLT Ha
Bb/HA A0 2,5 roguHn (P < 0,001). MogensT
3a npu3Haka Bb/HOA06OMB UMa [OCTATbYHO
BUCOK KOeMUMEHT Ha JeTepMuHaums —
R?> = 0,599, a TO3M 3a Ob/DKMHATaA Ha
Bb/IHATA Ma HUCKa Ha[EeXAHOCT.

KakTo nokasea Tabnuua 3, nuHeii-
HaTa npuHaA/exXHOCT Ha KapakayaHcka-
Ta nopoja e M3TOYHWK Ha BapupaHe 3a
XMBOTO Terno camo npu oTbruBaHeTo
(P < 0,05). To3u pe3yntar He NOTBbPXAA-
Ba YCTAHOBEHOTO OT MpPeAxoAHOTO WU3C-
neaBaHe Ha cblWoOTO cTafgo (Staykova,
2005) — BucokofocTOBepeH edhekT Ha
NNHMATA BBPXY XMBOTO Terno go 3,5
rogviiHa Bb3pacT. AHaNOMM4YHO 1 3a Tasu
nopoja otyMTamMe HamansiBaHe BIMAHWE-
TO Ha reHeTU4HUs haktTop 3a nepuog ot
12 roavHM 1 BEPOATHOCT BapvpaHeTo Aa
ce Ab/HKN OCHOBHO Ha cpefoBus dhakTop.
JeTepMrHaLMOHHUTE KOEINLMEHTUN 3a YeTK-
pute nPquBaHVl Bb3pacTu ca oT R*= 0,535
o R°= 0,700, obscHABaiikn CcpaBHU-
Te/IHO rofnsgMa 4yact oT BapupaHeTo. o
OTHOLLIEHMEe Ha npu3HauuTe BbJHOA06MB
W ecTeCcTBeHa [AbJ/IKMHA Ha LUianena Ha
1,5 rognHmn (Tabnuua 3) nuHeiiHaTa npu-
HaO/1IeXHOCT B HACTOALLOTO npoyyBaHe
He e npegussukana agndepeHumnauns. B
npeaxogHo npoy4ysaHe (Staykova, 2005)
pasBbAHaTa rpyna Ha 6aulaTta e okasana
BMCOKOZAOCTOBEPEH eqiekT BbpXy A06u-
BbT Ha Bb/IHA Ha BCUYKM MNpOyyBaHU
Bb3pactm (P < 0,001) n poctoBepHO
snnsaHue (P < 0,05) Bbpxy ecTecTBeHarta
Ob/DKMHA Ha wanena Ha 18 wmeceua.
Boykovski et al. (2005) B kHurata, 0606-
uaBalla HauyHata WHQopmaumsa 3a
nonynauusata Ha KapakavyaHckuTe oBLe Y
Hac, CblO YycTaHoOBSABAT [0OCTOBEpPEH
eekT Ha NIMHUSATA BbPXY BbMHOAANHATA
NPOAYKTUBHOCT.

B arpapHata nutepatypa psfko ce
cpelar npoyysaHus BbPXY KoeuuueH-
TUTE Ha HacnegdaemocT Ha pas/ivMyHu
CTONaHCKN Npu3HauuM nNpu aBTOXTOHHUTE

greasy wool yield at 1.5 yr (P < 0.05). In
the previous study (Staykova, 2005)

paternal  breeding group affected
significantly wool vyield at 25 yr
(P <0.001).

The model for wool yield resulted in
sufficiently high determination coefficient
of R?= 0.599, while the reliability of that
for staple length is low.

As Table 3 indicates, live weight of
Karakachan breed is affected significantly
by lineage at weaning age only
(P < 0.05). This finding is in disagreement
with the previously established highly
significant effect of breeding line on live
weight up to 3.5 yr (Staykova, 2005).

The observation for reduction of the
genetic effect in the recent 12 years and
the presumption for dominating role of the
environmental factor apply to this breed
as well.

The determination coefficients for the four
studied ages range from R®= 0.535 to
R’= 0.700, explaining relatively high
portion of the variation.

There is no variation in the traits wool
yield and staple length reliably caused by
lineage (Table 3) in this study. In a
previous study (Staykova, 2005), paternal
breeding group played highly significant
effect on wool vyield at all ages
(P < 0.001) and significant effect on
natural staple length at 18 mo (P < 0.05).

In their book summarizing the available
information for the KK population in
Bulgaria, Boykovski et al. (2005) also
established significant effect of line on
wool productivity.

Studies on heritability of different
economic traits in the nationally bred
autochthonous sheep breeds are scarce
in the agricultural literature. This is due to
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nopoau oBLe, pasBbxiaHu y Hac. Tosa
ce Ab/KM Ha (pakTa, Yye npu TAX ce npu-
nara nogabpxatia cenekums 6e3 NHTeH-
3MBHa npeca 3a nosullaBaHe Ha Npoayk-
TMBHOCTTa. CTOMHOCTUTE Ha Xeputabu-
nvTeTa 3a npu3Haka XuBO Tersio 1 npu
ABeTe wm3c/nedBaHy MOpoau ca CpaBHU-
TesIHO Huckn (Tabnuua 4), ¢ us3kIYeHue
Ha 1,5 roanHu (h2: 0,315 3a MULlU u h’=
0,402 3a KK). Ha Ta3u Bb3pacTt niausmaa
MMa BB3MOXHOCT fga MposiBU WHAWUBU-
AyasiHATE CU TEHETUYHU 3a/10X6KN, enu-
MWHUPaK1 BANSHMETO Ha MaikaTa. [daH-
HUTE MOoKa3BaT MHOM0 HWCKW CTOMHOCTM
Ha koeduumeHTa h® n 3a npusHauuTe
Bb/IHOAO0OMB M ecTecTBeHa ObJ/IKMHA Ha
Bb/iHaTa Ha 18 MeceuHa Bb3pacT npu
MepHouepsenute oBue (h°= 0,045 u
h2:O,014) W HUCKN [0 cpefHu npu Kapa-
KayaHckute (h2: 0,069 u h2:O,245). Pe-
3yTUTE MO OTHOLUEHWE Ha Hacnepgse-
MOCTTa MnokasBa onpegensawoTo BasHue
Ha cpefoBute hakTopu BBLPXY MPOAYK-
TUBHOTO HWMBO, B MNOTBbPXAEHUE Ha
aHanv3a Ha BapuaHca. B npeaxofHoTo
npoyysaHe Ha nopoguTte, 00eKkT Ha
BHMMaHue (Staykova, 2005) yctaHoBsiBa
MO-BUCOKM CTOWHOCTM Ha h® 3a XWBOTO
Tersio Ha MegHo4vepseHuTe 1 KapakayvaH-
ckute oBLe. CpaBHEHMETO C HacToAWUTE
pesyntaTu nokasea onpegesieHa npoms-
Ha 3a nepuofg oT 12 roauHu. MNoaabpxa-
uiata cesekums Ha 6asata Ha 4uCTO-
MOpPOAHO /IMHENHO pasBbXAaHe uma 3a
uen pga CbxpaHu TEeHETMYHOTO pasHo-
obpasuve. Bbnpekn ToBa ce Habnwpasa
MOHMWKaBaHe Ha reHeTnyHaTa getepmu-
HMPaAHOCT Ha BapuaHca 3a MpOoAYKTUB-
HWUTE Npu3Hauu B onpefesieHa CTeneH, B
3aBMCMMOCT OT XapakTepa Ha npusHaka.
3a npu3HauuTe Bb/IHOLOOMB U ecTecTBe-
Ha [Ab/MKMHA Ha Bb/HATa CblWO ca
YCTAHOBEHMW MO-BUCOKU CTOWHOCTW Ha h’
npu MegHo4yepBeHaTa LWYMEHCKa U Mpw
KapakauaHckaTa nopoga B eauH npeau-
LWEeH eTan OT pas3BUTMETO Ha nonyniayun-
Te (Staykova, 2005), B cpaBHeHMe C ToBa
npoyysaHe.

the fact that in these breeds is practiced
supporting selection with no intensive
pressure towards production improve-
ment.

The heritability coefficients for live weight
in both breeds are relatively low (Table
4), except for those at 1.5 yr (h2: 0.315
for CRS and h’= 0.402 for KK). At this
age, after the maternal influence is off,
the genetic potential of an individual can
manifested.

The data indicate also very low h?
estimates for the traits wool yield and
natural staple length in the Copper-Reds
(h’= 0.045 and h’= 0.014) and low to
moderately low in the Karakachan ewes
(h*= 0.069 and h’= 0.245).

The results regarding heritability show the
decisive impact of environment on
productive performance, in confirmation
to the analysis of variance. In a previous
study on the two breeds, Staykova (2005)
established higher heritability coefficients
of live weight in Copper-Red and
Karakachan.

The comparison with it implies that a
definite change has occurred during the
12-year period. The supporting selection
on the basis of pure line breeding is to
preserve the genetic diversity. Though,
decrease in the genetically determined
variance is apparent in the productive
traits, to an extent depending on the
nature of the trait.

For the traits wool yield and natural staple
length were established also higher
heritability estimates in CRS (respectively
h?=0.268 and h°=0.401) and KK
(h2:0.362 and hZ:O.168) at an earlier
stage of populations’ development
(Staykova, 2005), in comparison to the
present study.
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Tabnuua 4. KoetpuumeHTn Ha HacnegsemocT (h2) Ha NPOAYKTUBHUTE nNpusHauu

npwu oBuUe Ha pas/indyHa Bb3pacT

Table 4. Heritability coefficients (h2) of the productive traits in sheep at different

ages
Mpu3sHaun MegHouyepseHa LymeHcka KapakayaHcka
Traits Copper-Red Karakachan
N n h2 N n h2

XXueo Terno, kg / Live weight, kg
Ot6uBaHe / Weaning 29 333 0,031 34 349 0,211
9 meceua / 9 months 29 318 0,069 33 314 0,259
1,5rogunHun / 1.5 years 28 315 0,315 31 303 0,402
2,5roanHn / 2.5 years 17 206 0,065 19 246 0,168
BvrHogaviHocT / Wool productivity
BbHoA06mB, kg 19 238 0,045 22 242 0,245
Wool yield, kg
Ab/DKMHA HA Bb/IHATA, CM 19 238 0,014 22 242 0,069
Staple length, cm

Hucknte koedMuUMEHTM Ha Hacne- The low heritability coefficients

[AAeMOCT oTpas3fBaT CTECHEHOTO FEHeTnY-
HO pasHoob6pa3sve, uspassBallo ce B
aouTUBHUA KOMMOHEHT Ha BapupaHeTo
MO OCHOBHWTE MPOAYKTUBHU MNPU3HALN.
O6orataBaHeTo Ha anesooHOa Ha
nonynauusta 4ype3 Cb3[aBaHe Ha HOBM
HEepOACTBEHU  pasBbAHW  IMHUKA 6K
paswunpuio eHOTUNHOTO BapupaHe Ha
BCUYKN MPOAYKTUBHU nNpu3Hauu. W3non-
3BaHETO Ha pasnIOAHULM WU CEMEHEH
matepvan, rapaHTuMpaliy onpegesieHu
FEHETUYHN AMCTaHUMM MOXeEe [a MOBULLIN
BMUTA/THOCTTA Ha nonynauusra.

N3BOAN

JInHeliHaTa NpYHaA/IeXHOCT OKa3Ba
[OCTOBEPHO B/WSHME BbPXY MpU3HakKa
Bb/HOAOOMB Ha 1,5 rognHn (P < 0,05)
npu MegHouyepBeHaTa LUYMEHCKa oBUa U
BbpPXY JXMBOTO Tersno npu otbuBaHe
(P < 0,05) npn KapakavyaHckaTa nopoga.

He ce ycTaHoBsiBA HacneacTBEHO
06yCNOBEH BapuaHc, Npov3Tuyall, oT Sn-
HeliHaTa NpUHaA/IEeXHOCT 3a XMBOTO Ter-
N0 1 Ab/MXuHaTa Ha wanena npu MepgHo-
yepBeHaTa OBLA W 3a MNpuU3HaLUUTE XMBO
Terno cnep oTbmBaHe W BbHOAAHOCT
npu KapakayaHckaTa oBLa.

KoethmumneHTtnte Ha HacneasemocT
Ha MpU3HALTe XVBO TrN0 Ha pasnn4Ha
Bb3pacT (h® =0,211, h?* =0,259, h* =0,402,

represent the narrowed genetic diversity,
expressed by the additive genetic
component of the variability, of the main
productive traits. Diversifying the allelic
pool by creation of new outbred breeding
lines would widen the phenotypic
variability of all productive traits.

Using sires or semen from isolated
regions of the country, to ensure certain
genetic distances, can contribute for the
population vitality.

CONCLUSIONS

Breeding line affects significantly
wool yield at 1.5 yr in the Copper-Red
sheep (P < 0.05) and the weaning live
weight in the Karakachan breed
(P < 0.05).

No significant genetically
determined variance on the basis of
lineage was established for live weight
and staple length in the Copper-Red
breed, and for the post-weaning live
weights and wool yield in the Karakachan
breed.

In the Karakachan breed, the
heritability coefficients of the traits live
weight at different ages (h* =0.211,

12



h? =0,168), BbLIHOLO6GMB W Ab/KMHA Ha
Bb/HaTa Ha 18 meceua (h® =0,245 n
h? =0,069) ca C HUCKN A0 CPeAHu CTOM-
HOCTU Npy KapakavaHckata nopoja oBLe.

FeHeTUYHaTa [AETEPMUHUPAHOCT Ha
npu3HauMTe >MBO Terao Ha pasfnyHa
Bb3pacT (h® =0,031, h* =0,059, h* =0,315,
h? =0,065), Bb/IHO406UB 1 Ab/DKMHA HA BbJ1-
HaTa Ha 18 meceua (h? =0,045 n h* =0,014)
€ HuCcKa, KOEeTO MoKa3Ba CTECHsIBaHe Ha
reHeTUYHOTO pasHoo6pasune B nonynauyusita

h? =0.259, h® =0.402, h* =0.168), wool
yield and staple length at 18 months
(h* =0.245 n h® =0.069) have low to
moderate values.

The genetic determination of the
traits  live weight at different ages
(h* =0.031, h° =0.059, h® =0.315,
h? =0.065), wool yield and staple length at
18 months (h?=0.045 n h* =0.014) is low,
implying reduction of the genetic
variability in the Copper-Red population.

Ha MegHouepBeHaTa LyMeHcka nopoaa.
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PE3IOME SUMMARY
Llenta Ha uscnegBaHeTo e ga ce The aim of the present investigation

n3cneaBa MacCTHOKMCENIMHHUA CbCTaB Ha | was to study the fatty acid composition of
M/e4YHa MasHuMHa Ha Mnsko ot Luraickm | milk fat of Tsigai and Karakachan sheep
n KapakayaHckn oBuUe M Ha MecoTo oT | and meat from their lambs of F1
TexHn arHeta F1lkpbcTOockM Ha ABacu. | crossbreeds of Awassi. The study was
MpoyuBaHeTo e npoBeneHo ¢ Ase rpynu | conducted with two groups of 6 sheep
OT No 6 6posA OBUE C MbXK/ arHetata B | with male lambs in Tsigai and Karakachan
Livraiickoto n KapakauyaHckoTo cTaga. | herds. The main  milk  chemical
OnpefeneH e OCHOBHUAT  XuMuyeH | composition and lamb meat was reported
CbCTaB Ha OBYETO MJISIKO U Ha MecoTo (m. | (m. Longissimus, Dorzi). The fatty acid
Longissimus Dorzi) ot arHeTata. Hanpa- | composition of milk and lamb meat was
BEHA € OleHKa Ha MacTHokucenuHHus | evaluated.
CbCTaB Ha MJISIKOTO M Ha arHeLIKoTo Meco.
HacuteHmte MacTHM KUCEeNMHM B Saturated fatty acids in milk of
MASIKOTO Ha Uuuramckm u kapakadaHcku | Tsigai and Karakachan sheep are with
OBLE - C KbCa W cpegHa AbmxkuMHa Ha | short and medium chain length ranging
Bepurata, Bapupawm oT 68.06% pgo | from 68.06% to 69.72% with a myristic
69.72%, ca CbC CbabpxXaHue Ha mupuc- | acid content of 9.10 and 8.58%,
TMHOBa KucesnmHa cboTBeTHO 9.10 wu | respectively. There is a high palmitic acid
8.58%. OT HacuTeHUTe mMacTHU knucenuHu | content C16: 0, which is a part of the
B MecoTO C [Abjra Bepura C BWUCOKO | saturated fatty acids in meat with a long
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cbabpXaHue e naimmutnHosata C16:0,
MO-HUCKO € CbAbPXaHWEeTO Ha MUPUCTU-
HoBa kucesnvHu (C14:0).

O6LWOTO KOSIMYECTBO Ha NOJIMHEHa-
CUTEHN MAaCTHW KUCENWUHW B U3CNe[BaHo-
TO MJISIKO Ha [BeTe MopoAn OBLE e cpas-
HUTETHO HUCKO M C BIN3KN KOHLUEeHTpauum
(4.24 - 4.0%). XonepuyHuAT TUN NpU
KapakayaHCKUTe arHeta JonpuHacsa 3a
3aBlLLEHO CbAbPXaHWe Ha apaxnaoHoBa-
Ta kucesnvHa (C4:0) B MecoTo Ha kapaka-
YyaHckuTe arHeta. Hucku ca ctoiHocTuTe
Ha cboTHOoweHneto MHHMK/HMK (0.06-
0.058), gokato nMpu MecoTO CTOMHOCTUTE
Ha TOBa CbLOTHOLUEHWE ca MNO-BUCOKK
(1.20-1.27%). MoOHOHEHacuUTeHMTEe MacT-
HW KUCENWHWN B MeCOTO, NpeacTaBeHn oc-
HOBHO OT o/fienHoBaTa kucenuHa (C18:1),
Bapupar npu Asete nopogu ot 21.92 %
[0 25.32%.

ATeporeHnss UHAEeKC Ha MeyHaTa
MasHWHa npu [BeTe nopoau OBLUEe € B
rpaHuumte Ha 0.90 n 0.87, gokato npwu
arHeLKoTo MecoTo e No-HUCHK - 0.78 - 0.70.

KbcoBepmxHUTE MAaCTHW KUCESTMHU
(£C4:0-C11:0) B MnsIKOTO ca C 6M3KM
CTOMHOCTM npu [ABeTe Mopoan OBUE.
CpegHoBepwkHUTE KucenmHu (X Cl7iso-
C25:0) ca cbC 3aBuLIEHa KOHLEeHTpauus B
MSKOTO Ha KapakauaHckuTe  OBLe,
06paTHO - NpY AbLATOBEPUXHUTE CbAbP-
XaHVeTo MM e MOo-BMCOKO B TOBa Ha
uuraiickute oBLE.

KntouoBn Aaymu: oBYE  MIISKO,
M/IeYHa MasHVHa, arHeLwKo Meco, MacTHU
KncenuHm

YBO/,
|/|3Cf|e,CI,BaHVIFITa 3a BJ/IMAHUETO Ha
pas3ninyHnuTe MaCTHU KncenanmHm BBbpXYy

YOBELLKOTO 34paBe coyar, Ye camo HAKOJIKO
ca MacTHWTE KUCEe/IMHW, KOUTO Ca OTrOBOPHM
3a oTpuuaTtenHuTe  nocneuum  Bbpxy
34paBeToO Ha KoHcymatopute (Simopoulos,
2002). Hakon HacuTeHW MacTHU KUCenuHu
Kato naypuHoBsarta, MUpUcCTMHOBaTa U nasi-
MUTMHOBaTa, Morat Ja umar edq)ekT BbpXy
xosiectepona, Ho camo C16:0 uma gokasa-
HO Bb3AENCTBME BbPXY yBENMYaBaHETO Ha
cbpaeyvHocbhosuTe 3abonaBaHmsa (Williams,
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chain, while myristic acid content is lower
(C14: 0).

The total amount of poly-
unsaturated fatty acids in the studied milk
of both sheep breeds is relatively low and
with close concentrations (4.24 - 4.0%).

The choleric type in Karakachan lambs
contributes to an increased content of
arachidonic acid (C4:0) in Karakachan
lamb meat. PUFAS/SFA ratio (0.06-0.058)
had low values of, while in the meat these
ratio values were higher (1.20-1.27%).

Monounsaturated fatty acids in the meat,
mainly represented by oleic acid (C18: 1),
ranged from 21.92% to 25.32% in both
breeds.

The atherogenic index of milk fat in
both breeds is in the range of 0.90 and
0.87, while in lamb it is lower 0.78 - 0.70.

Short-chain fatty acids (cC4: O-
C11: 0) are closely related in the two
sheep breeds. Medium-chain acids (C
Cl17iso-C25: 0) have an increased
concentration in the milk of Karakachan
sheep, and vice versa, for the long-
chained ones their content is higher in
Tsigai sheep.

Key words:sheep milk, milk fat,
lamb, fatty acids

INTRODUCTION

Studies on the effects of different
fatty acids on human health indicate that
only a few are the fatty acids responsible
for the negative effects on the health of
consumers (Simopoulos, 2002).

Some saturated fatty acids such as lauric,
myristic, and palmitc may have
cholesterol effects, but only C16: 0 has a
proven effect on cardiovascular disease
(Williams, 2000).



2000). MnsikoTo CbabpXa HEHACUTEHU
MaCTHU KUCEJSIMHW, BKIYMTENHO cnperHara
nnHonosa kucenuHa (CLA), nonsarta, oOT
KOMTO ce u3passiBa B HamasisiBaHe Ha 06-
LMA KPBBEH XOJSIECTEPOsl, aHTUKapLeHore-
HeH, aHTuagnabeTnyeH u MMyHOMOAYNMpaLL
edpekt (Mills et al.,, 2011). BaxHO € CbLO
Taka, fa ce cpaBHM U KOMYECTBEHOTO
CbAbpXaHve Ha HacUTEHUTE W HeHacu-
TEHUTe MacCTHU KUCENMHW, 4pe3 u34ucre-
HMETO Ha aTeporeHHWAT WHAEKC, Npeaso-
xeH ot Ulbright and Southgate (1991). Opyr
HauMH 3a OueHKa Ha MAaCTHOKUCENIMHHUAT
CbCTaB Ha MSAKOTO € CbOTHOLUEHMETO
omera 6/omera 3, KOeTO MMa aHTaroHUCTUY-
HU PU3NONOTNYHN  OYHKLMK, HEeobXoanMmm
3a 4yoBeLLKoTOo TAM0 (Simopoulos, 2002).

MHoOro m3cnefBaHusi ca HacouyeHu n
BbPXy pas/imyHuTe hakTopu, BNNSELLM Bbp-
Xy CbAbpXaHMEeTO Ha OTAeSIHUTE MAaCTHU
KACE/IMHWN B MISIKOTO Kato Mnopoja, XpaHe-
He, cTaguii Ha naktaumsa n gpyru. Signorelli
et al. (2008) He ycTaHOBsiBaT pasnuuus B
CbAbpXaHWeTo Ha chperHara /MHOMNOBa
kncenuHa (CLA) 1 noNMHEHaCUTEHN MacTHU
KACE/IMHW NpU MecTHU TanmaHcku nopoau
3a pasfvka OT CbAbpXaHMeTo Ha MOHOHe-
HacuTeHWUTe KucenumHu. Npoyysaikm cbhCTa-
Ba Ha MsieyHaTa MasHuHa Ha YeTupu nopo-
an osue (Avasi, Lakaune, Frieslandand,
Chios), Tsiplakou et al. (2006) yctaHoBsiBaT,
Yye nopojarta HAMa eeKT BbpXy MacTHOKMU-
Ce/IMHHMA npodhua, [okaTo  NacuHOTO
XpaHeHe BOAM [0 MO-HUCKO CbhAbpXaHne Ha
HacuTeHW M MNO-BMUCOK AN Ha HEHacuTeHM
MaCTHU KUCEJTNHN.

LlenTa Ha wn3cnegBaHeTo e pga ce
Hanpasu Npoy4sBaHe BbPXY MaCTHOKNCENNH-
HWS CbCTaB Ha MJ/lIeYHa Ma3HMHA Ha MSKO
oT Lluraiickm n KapakayaHCKM OBUE M Ha
Meco OT TexHW arHeta F1 KpbCTOCKM Ha
ABacu.

MATEPWNAN N METO4WA

MpoyyBaHeTO e npoBeAeHO C [ABe
rpynu ot no 6 6pos oBue B LluraickoTto u
KapakayaHckoto cTaga Ha WIMDK3
TposiH. BbB BCsika rpyna 6sixa BK/IHOUYEHN
no 6 MbXkM arHeta F1 KpbCTOCKM Ha
ABacu c mMalikute M3paBHEHM NO TWN Ha
paxaaHe. Ha arHetata Gewe peructpu-
paHO XWBOTO TErno Mpu paxjaHe N Ha
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The milk contains unsaturated fatty acids,
including conjugated linoleic acid (CLA),
the benefit of which is the reduction of
total blood cholesterol, anti-carcinogen,
antidiabetic and immunomodulatory effect
(Mills et al., 2011). It is also important to
compare the content of saturated and
unsaturated fatty acids by calculating the
atherogenic index proposed by Ulbright
and Southgate (1991). Another way to
evaluate the fatty acid composition of milk
is the ratio of omega 6/omega 3, which
has antagonistic physiological functions
necessary for the human body
(Simopoulos, 2002).

Many studies also address the
various factors influencing the content of
individual fatty acids in milk such as
breed, nutrition, lactation stage, and so
on. Signorelli et al. (2008) did not detect
differences in the content of CLA and
polyunsaturated fatty acids in local Italian
breeds unlike monounsaturated acids.
Investigating the milk fat composition of
four sheep breeds (Avasi, Lakaune,
Frieslandand, Chios), Tsiplakou et al.
(2006) found that the breed had no effect
on the fatty acid profile, whereas pasture
feeding resulted in a lower saturated and
higher proportion of unsaturated fatty
acids.

The aim of the investigation was to
study the fatty acid composition of milk fat
of Tsigai and Karakachan sheep and
meat from their lambs F1 crossbreeds of
Awassi.

MATERIAL AND METHODS

The study was conducted with two
groups of 6 sheep in Tsigai and
Karakachan herds of RIMSA - Troyan. In
each group, six male lambs F1 were
crossed by Avasis with mothers matched
by type of birth. Lambs were recorded live
birth weight and every 15 days to the end
of the trial. The mothers were raised



BCekn 15 AHM Ao Kpas Ha onuTa. Maiknte
ce oTrnexpgaxa 060pHO — MacuLHO npes3
[JBaTa MeceumuTe Ha onuTa, noaxpaHeaxa
Ce CYTpuH 1 Bevep C rpy6 dypax m no
300 g KOHUEHTpMpaH diypax, a npes AeHs
Ha nawla.

ArHeTaTa cnepg cegMuUsaT [eH ce
nogxpaHeaxa CbC CcTapTepHa cmecka B
CbCTaB: LapeBuLa, C/bHYOrNEe[0B LWpPoT
CMn3 3%, nweHuua, NWeHUYeHN Tpuuw,
coes wWpot Cl146.5%, kpepa, fobaskn n
npeMukcu. XpaHuTesiHata CTOWHOCT €
Kakto cnegsa: Cyxo BewecTtso - 89.7%,
CypoB npoteuH - 16.49%, Ma3HUHK -
2.13%, CypoBwu BfiakHUHK - 7.2%, Menen -
6.71, Kanuwnii - 1.19%, doccop - 0.49%,
Marnesuii - 0.21%, Hatpwuii - 0.34%.

Mo Bpeme Ha 603aiHWS nepuopg e
npoBefileHa KOHTPOJ/ia Ha MJIeYyHoCTTa Ha
oBueTe-Malikn.  OCHOBHUAT  XUMWYEH
CbCTaB Ha MJIIKOTO € onpejeneH Ha
Milko-skan.

B kpaa Ha onuTa OT ABeTe rpynu
MBXKWN arHeTa 6s1xa 3aknaHu no 3 6pos 3a
KnaHuyeH aHanus. OT BCAKO XMBOTHO 68-
Xa B3eTu npobu meco oT m. Longissimus
Dorzi 3a onpegensHe Ha KayeCTBeHWUTE
nokasarenu. WMscnepBaHuATa 3a Kadec-
TBEHATa XapakTepucTuka Ha npobute
MEecOTO MO CbOTBETHWUTE Mokasaresn ce
u3BbpWMxa Ha anapat Food-Skan. Mo
nokasarens ,KpexxkocT” n3MepBaHeTOo € B
NeHeTPOMETPUYHU efMHULKN 3a Bpeme 5
Cek. Mpy TeXecT Ha npoboxjaliara urna -
47.5 rp. +/- 0.05 g.

EkcTpakumata Ha MasHuHara oT
M/IeYHUTE npobu M OT MecoTo bGele
U3BbpLLIEHa B flabopaTopusita Ha cekuus
MnekapcTBo npu ArpapeH dakyntet Ha
Tpakuiickn yHuBepcuTeT - rp. Ctapa 3aro-
pa no metosa Ha Pose-F'otnn6. MeTtuno-
BUTE ecTepu Ha MacTHUTE KUCENNHWU ca
pa3feneHun nocpeAcTBOM ra3oB XpomaTo-
rpadp. MacCTHOKMUCE/IMHHUAT CbCTaB €
onpefensaH C rasoB xpomatorpad
NnAaMbyHO-OHU3aLMOHEH  [JeTekTop W
konoHa EC™-WAX, 30 m, ID 0.25 mm,
Film:0.25um.

ATeporeHHusaT mnHaekc (AW) e us-
ynucneH Ha 6a3ata Ha CbObpPXaHWETO Ha
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upside down during the two months of
experience, fed in the morning and
evening with roughage and 300 g of
concentrated fodder, and during the day
of grazing.

Lambs after the seventh day were
fed with a starter mix consisting of: corn,
sunflower sprouts SP3 3%, wheat, wheat
bran, soybean SP46.5%, chalk, additives
and premixes. The nutritional value is as
follows: Dry matter - 89.7%, Crude protein -
16.49%, Fat - 2.13%, Crude fiber - 7.2%,
Ash - 6.71, Calcium - 1.19%, Phosphor -
0.49%, Magnesium - 0.34%.

During the mammalian period,
control of the milk of the ewes was carried
out. The basic chemical composition of
the milk is determined by Milko-skan.

At the end of the experiment, the
two groups of male lambs slaughtered 3
units for slaughter analysis. From each
animal was sampled meat from m.
Longissimus Dorzi for determining the
qualitative indicators. The tests for the
quality characteristics of the meat
samples on the relevant indicators were
carried out on a Food-Skan apparatus.
Under the "Fragility" metric, the
measurement is in the penetrometer units
for 5 sec. at the weight of the puncture
needle - 47.5 g +/- 0.05 g.

The fat extraction from the milk
samples and from the meat was carried
out in the Laboratory of the Department of
Dairy at the Faculty of Agriculture of the
Thracian University - Stara Zagora by the
method of Rosa-Gottlieb. The methyl
esters of the fatty acids are separated by
means of a gas chromatograph. The fatty
acid composition was determined by a
gas chromatograph with a flame ionization
detector and a ESTM-WAX column, 30 m,
ID 0.25 mm, Film: 0.25 ym.

The atherogenic index (Al) is
calculated on the basis of the content of
medium chain fatty acids C12: 0, C14: 0



CpefHOBEPWKHUTE MACTHU KUCESIMHU —
C12:0, C14:0 n C16:0, n rpynute MOHOHe-
HacuTeHn (MHHMK) n nonvHeHacuTeHu
MacTtHm kucenuHn (MHHMK) no Ulbricht
and Southgate (1991):

C12:0 + 4xC14:0 + C16:0
AN =

MHHMK + MHHMK

[aHHuTe ca 06paboTeHn
BapuaLuMOHHO-CTaTUCTUYECKM ypes
Statistica for Windows (Release, 4.3, Stat.
Soft. Inc., 1994), a cpegHUTE CTONHOCTU
ca cpaBHsABaHM no Tabnuuute Ha
t-kpuTepua Ha CTiogeHT-PuLep.

PE3YJITATU N OBCBXXOAHE

Ha Ta6nuua 1 npocnefeH cbhcrasa
Ha OBYETO MJ/IAKO M Ha arHewko Meco.
YcTaHoBsIBa ce 4Ye MMSAKOTO Ha Kapaka-
YyaHCKMTE OBLle € C NO-BUCOKM CTOMHOCTU
Ha cyxo BellecTBO (p<0.05) un Ha npoTenH
(p<0.05) 1 TeHAeHumMsa 3a No-BMCOK MNpo-
LEeHT Mas3HWHM B CpaBHEHWe C uwurai-
ckute. HeszaBucMMO, 4e BCUYKM MOKa-
3aTe/iM ca B Mofi3a Ha M/SAKOTO Ha
KapakayaHckata Mopoja, pactexa npu
arHeTaTa-KpbCTOCKM, € MO-HUCBK OT TO3U
Ha LMramckmTe KpbCTOCKMU.

and C16: 0, and the groups of
monounsaturated (MUFASs) and
polyunsaturated fatty acids (PUFAS)
according to Ulbricht and Southgate
(1991):

C12:0 + 4xC14.0 + C16:0
Al =

MUFAs + PUFAs

Data are statistically processed
through Statistics for Windows (Release,
4.3, Stat, Soft, Inc., 1994), and the mean
values are compared to the Stuttgart-
Fisher t-criteria tables.

RESULTS AND DISCUSSION

Table 1 follows the composition of
sheep’s milk and lamb. It was found that
the milk of the Karakachan sheep is
higher in dry matter (p <0.05) and in
protein (p <0.05) and in a tendency for a
higher percentage of fat compared to
Tsigai. Although all of the indicators are in
favor of the milk of Karakachan breed, the
growth in the cross-lamb is lower than that
of Tsigai crossbreeds.

Tabnuua 1. XumMnyeH cbCTaB Ha OBYE MJISIKO M Ha arHeLKo Meco
Table 1. Chemical analysis of sheep milk and lamb

Cyxo MneyHa Cyxo
BELLECTBO | Ma3HWHa | NpoTenH | BewecTso | MasHuHW | TpoTenH | KonareH
Dry matter | Milk fat | Protein | Dry matter Fat Protein | Collagen
Mopopa/Breed % % % % % % %
X+SXx X+Sx X+Sx X+Sx X+Sx X+Sx X+Sx
Masko/milk Meco/meat
Linraiicka/Tsigai 15.93+0.43 |4.72+0.37/5.25+0.13| 23.56+0.74 2.14+0.36 20.59+0.45 |1.39+4.18
KapakauaHcka/Karakachan17.83+0.57 [5.91+0.53|5.89+0.25| 23.93+0.452.48++0.47 |20.75+0.62 |1.41+0.37
Ha Ta6nvua 1 e npeactaBeHa Ka- Table 1 presents the quality

yecTBeHaTa xapakTepucTuka Ha npobata
arHelwko meco ot m. Longis. Dorzi. Mo
OTHOLLEHME Ha MoKasaTenunTe: Cyxo Be-
LLLeCTBO, BOAHO CbAbpXaHME W KONare,
CbLLECTBEHN pa3nuuust Mexagy nopoauTe
arHeta He ce yctaHoBsiBaT. Pa3nununsa ce
oTuATaT B CbAbPXAHWETO Ha MasHUHW,
NPOTENHN N MUHEpasIHX BELLLeCTBa U TO B
nosi3da Ha MeCoTO OT Kapaka4aHCKUTE KPbC-

characteristics of the lamb sample from
m. Longis. Dorzi. With respect to
indicators: dry matter, water content and
collagen, significant differences between
lambs are not established. Differences
are recorded in the fat, protein and
mineral content in favor of the meat of
Karakachan crossbreeds, with no
confidence in the respective groups of
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Tockn, 6e3 Aa e ycTaHOBeHa [OCTOBep-
HOCT MeX/y CbOTBETHUTE rpynu arHeta.
Ha Ta6nuvua 2 ca oTpaseHun pesyn-
TatuTe 3a CbObPXAHWETO Ha HacUTeHU
MAaCTHV KUCEJIMHW B MJISKKOTO Ha Lurai-
CKM M KapakayaHcku oBLe. pn KbcoBe-
PWKHUTE MACTHU KUCENWHW B T.4Y. Mac-
neHarta kucenvHa (C4:0), ce Habnogasat
O6/IM3KN CTOMHOCTM KaTo MO-BUCOKO €
cbabpxaHueTto (3.35 %) npu kapakayaH-
ckuTe oBUe. KOHLEeHTpauusita Ha KamnpoHo-
Bata kucenvHa (C6:0) e no-sucoka npu
uuralickute oBUe UM MO-HWCKA  Mpwu
KapakayaHckaTa - CboTBETHO 2.40 %.

lambs.

Table 2 shows the results for the
saturated fatty acid content in the milk of
Tsigai and Karakachan sheep. In case of
short-chain fatty acids, incl. fatty acid (C4:
0), close values were observed, with the
higher content (3.35%) in Karakachan
sheep. Concentration of capronic acid
(C6: 0) is higher in Tsigai sheep and
lower in Karakachan -  2.40%,
respectively.

Tabnuua 2. HacuteHn kncennHn, g/100 g MasHUHa, B M/ISIKO U arHeLKo Meco
Table 2. Saturated acids, g/100 g fat in the milk and in the lambs mean

MacTHu HacuteHn MacTHM KucesninHu/Saturated fatty acids
KNCENUHM Linraiickv oBue/Tsigai KapakayaHcku osue/Karakachan
Fatty acids X | Sx X | Sx
masiko/milk
C4:0 3.29 0.135 3.35 0.141
C6:0 2.54 0.117 2.40 0.101
C7:0 0.01 0.004 0.035 0.007
C8:0 2.97 0.173 3.47 0.146
C9:0 0.07 0.021 0.21 0.020
C10:0 8.36 0.261 8.13 0.214
C11:0 0.06 0.011 0.49 0.027
C12:0 3.16 0.096 3.47 0.095
C13:0 0.11 0.021 0.129 0.007
C14:0 9.10 0.235 8.58 0.195
C15:0 1.40 0.353 1.33 0.098
C16:0 25.33 0.171 26.11 0.284
C17:0 1.60 0.115 0.83 0.033
C18:0 10.01 0.48 10.46 0.205
Meco/meat

KpbcTockm F1 Liyrain & Asacwm KpbcTockm F1 KapakayaHcka & Asacu

Flcrossbreeds Tsigai & Awassi Flcrossbreeds Tsigai & Awassi
C14.0 3.36 0.51 2.61 0.42
C16:0 28.10 0.62 27.89 0.39
C18:.0 11.75 0.33 11.57 0.90
C20:0 0.73 0.13 0.76 0.17

Mpn eHaHTOBaTa (C7:0) KMcenuHa, CTOM-
HOCTWUTE NPV KapakayaHCKuTe OBLE ca no-
BMCOKW, pas/MumaTa ¢ MSIKOTO Ha Lurai-
CkuTe oBLe ca goctoBepHu (p<0.1). NMopo6b-
Ha e pasnukarta npu kanpunosarta Kucenu-
Ha (C8:0) - n npu gBeTe nopoan Bapvpa B

In enanthic (C7: 0) acid, the values of
Karakachan sheep are higher, the
differences with the milk of Tsigai sheep
are reliable (p <0.1). Similar is the
difference in caprilic acid (C8: 0) - in both
breeds ranging from 2.97-3.47%, with
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rpaHuyuTe 2.97-3.47%, ¢ AOCTOBEPHU pas-
nnuunsa  (p<0.1) B nossa Ha MASKOTO OT
KapakayaHckata mnopoga. /Jokato npwu
neneproHosata kucenuHa (C9:0) konuuec-
TBata ca MuHumanHu (0.07 n 0.21) n pas-
nnuusATa ca BMco-kogoctoBepHn (p<0.001).
Mpun kanpuHoBarta kucesimHa (C10:0) pesyn-
TaTuTe ca C O6/M3KM CTOMHOCTU Mexay
nopogute. CoabpxaHueto Ha C11:0 n Ha
C13:0 e B MUHUMa/IHN KOHLEHTpauum no
BpemMe Ha onuta 1 pas/inkuTe ca B nonsa
Ha MSKOTO Ha KapakadaHckute OBlUe
(p<0.1).

NaypuHoBaTa kncenuHa (C12:0) e
KNCENUHa € C aHTUMUKPOOHO AelicTBue,
OTYETEHM ca O6/IM3KN CTOMHOCTU MeXAay
n3cnensaHute nopoau. CbOobpKaHUETO
Ha MupucTMHoBa kucesnvHa (C14:0) B
M/ISIKOTO M Ha [BETe Mopogu € C noutn
eflHakBa KOHUeHTpauusa. Tasu KucenuHa
onpegena Mypmusmara Ha M/ISKOTO U Me-
COTO 3a CLOTBETHUA BUJ XUBOTHO. YCTa-
HOBEHMTE CTOMHOCTU ca 6/M3kM A0 Tes3un
B M/AAKOTO Ha KapakayaHcka nopoga
nscnegesaHa ot Mihaylova et al. (2008)
(6.55£0.29 po 10.11+0.29) n Te3n npwu
cpef-HocTaponiaHuHcknte osue (Gerchev
etal., 2011) (9.09+0.64 o 12.29+0.77).

HacuteHute MacTHW KUCeNUHU C
HeyeTeH 6poit BbrnepogHu atomn - C15:0,
ca c 6/M3KM CTOWHOCTM W MNpu ABeTe
nopoan, Kato pasnvyuMa ca peructpupaHu
npn C17:0 (p<0.01) B nonsa Ha Kapaka-
yaHckuTe oBuUe. C Hali-BUCOKM CTOMHOCTU 1
npu 4yeTvpuTe rpynu — OBLE U arHeta, e
nanmutnHosata kucenvHa (C16:0), 6e3
[OCTOBEPHU pasnuuus mexagy nopogute.
Tasn kucennHa B/vsie BbPXy e1acTUYHOCT-
Ta ¥ 34paBuHaTa Ha koxara. [pu cTeapu-
HoBaTa kucesimHa (C18:0), kosTo onpenens
[0 u3BecTHa cTeneH TBbpAOCTTa Ha
MasHuWHaTa 1 Temneparypara ii Ha ToneHe,
TeHAeHUusATa e nofobHa Ha naMuUTU-
HoBaTa kucenuHa (C16:0). KoHueHTpauum-
Te Ha HacuteHute - C16:0 n C18:0, macTHu
KACE/IMHWN B OBYETO MJISIKO OT ABeTe rpynu
OBLIe Ca 3HAYUTEsTHO MO-BUCOKU OT Te3n Ha
KapakauaHckaTa nopoga (Mihaylova et al.,
2008), cborBeTHO 21.02+0.49 n 9.24+1.19
M N0 HUCKM OT Te3n B MNSAKOTO Ha Cpepg-
HocTapon/iaHuHckata nopoga (Gerchev et
al.,, 2011), cboTBETHO 26.24+0.74 1

credible differences (p <0.1) in favor of
milk from Karakachan breed. While in
pelargonic acid (C9: 0) the quantities are
minimal (0.07 and 0.21) and the
differences are highly reliable (p <0.001).
For capric acid (C10: 0) the results are
close among breeds. The content of C11:
0 and C13: 0 is in minimum
concentrations during the trial and the
differences are in favor of the milk of
Karakachan sheep (p <0.1).

Lauric acid (C12: 0) is an acid with
antimicrobial activity, close values are
observed between the tested breeds. The
myristic acid content (C14: 0) in the milk
of both breeds is almost the same. This
acid determines the smell of milk and
meat for the animal species concerned.
The observed values are similar to those
in the milk of Karakachan breed studied
by Mihaylova et al. (2008) (6.55 + 0.29 to
1012 £ 0.29) and those in
Srednostaroplaninska  sheep breed
(Gerchev et al.,, 2011) (9.09 + 0.64 to
12.29 + 0.77).

Saturated fatty acids with an odd
number of carbon atoms - C15: 0, are of
close proximity to both breeds, with
differences in C17: 0 (p <0.01) in favor of
Karakachan sheep. Palmitic acid (C16: 0)
has the highest values for the four groups -
sheep and lambs, with no credible
differences between breeds. This acid
affects the elasticity and strength of the
skin.

For stearic acid (C18: 0), which
determines to some extent the hardness
of the fat and its melting temperature, the
trend is similar to palmitic acid (C16: 0).
Concentrations of saturated C16: 0 and
C18: 0 fatty acids in the sheep milk of the
two groups of sheep are significantly
higher than those of Karakachan breed
(Mihaylova et al.,, 2008), respectively
21.02 £ 0.49 and 9.24 + 1.19 and lower
than the milk of Srednostaroplaninska
breed sheep (Gerchev et al, 2011),
respectively 26.24 + 0.74 and 13.03 *
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13.03+£0.10. BepoAaTHO BAUSAHWE € OKa3asio
XpaHeHeTO Ha OBLETe B OTAeNHWTe cTaja
Nno Bpeme Ha onuTa - NoaxpaHBaHe u nawa
paHo nponetTa.

Pasrnexpaaiiku Tabnuua 2, Bmxaame
ye npu m. Longis. Dorzi ca ycTaHOBEHM
HacuUTeHU KWUCESIMHWU CbC cpefHa u Abjra
BbrflepogHa Bepura, KOUTO onpegenst
€HepruiHMTe W BKYCOBUTE KayecTBa Ha
MecoTo. CbAbpXaHMeTO Ha MWPUCTUHOBA
kncenuHa (C14:0) e no-HUCKO OT ToBa Npwu
M/IIKOTO, KaTo Mo-U3pa3eHo e Mnpu MecoTo
Ha kapakayaHckaTa nopoga. Haii-uecto
cpellaHata mMacTHa KucesiMHa B MecoTO €
nanmutnHosata (C16:0), kbaeto npu
nvnoreHesuca OT HeaA wMoraT fJa ce
nosiyyasat KUCENMHW C NO-AbATY BEpUrn.
CbabpXaHVeTo 1 B MECOTO € 0CTa BUCOKO
0T 27.89% npu KakpakayaHCKUTE KPbCTOCKU
[o 28.10 % npwu uuraiickute. CteapuHo-
BaTa MacTHa KuCe/iMHa e efHa OT OCHOB-
HUTe B MecaTta. B arHellkoTo meco T e C
6/M3KM  CTOMHOCTM - OT nopsgbka Ha
11.57% po 11.75%. ApaxugoHoBaTa Kuce-
JIHa € C MHOI0 HUCKa KOoueHTpauus B
n3cnefBaHoTo arHelwko meco (0.73-0.76%),
HO Mrpae OCHOBHa poss B OpraHu3ma, Tbi
KaTo yyacTBa B M3rpaxjaHeTo Ha ckenet-
Harta myckynarypa.

CbabpXaH/ETO Ha HeHacuTeHute
MacTHU kucennHn - C10:1 C12:1, Kakto u
C14:1, B m/sieyHaTa Ma3HWUHa W npu asete
uscneaBaHu Mopoan OBLE € HUCKO, C
6nmn3kn cToiiHoctn (Tabnuua 3). KoHueH-
TpauuaTa Ha naJiMUTOOSIeMHOBaTa KUcenu-
Ha (C16:1) B u3nenBaHOTO MJISKKO M Npw
[ABeTe nopoau OBLe € BUCOKa U C 6/IM3KK
cToliHOCTK, AokaTo C16:2 e C NO-HUCKO
KO/IMYeCTBO NPV KapakayaHckata nopoga.
CbAbpXaHWEeTO Ha ofienHoBarta KucenuvHa
(C18:1) B MneyHaTa MasHMHA € 3Hauu-
TENHO, HO C MUWHVWMa/IHX pPasnukn Mexay
nopoguTte. TA € BaXxHa 4YacT OT rpynara Ha
Owmera-9 MacTHN KUCENNHWN. XapaKTepHo 3a
onenHoBaTa KucenuvHa (C18:1) e BUCOKMSA
MPOLEHT B HAYA/I0TO Ha NacULHKA Nepuos.
B MHOro mscnefBaHusi Ha M/ISIKO, A4O6GUTO
npes nacuwiHma nepuog (Atti et al. 2006;
Tsiplakou et al., 2006) ce yctaHoBsiBa no-
NOXUTEsTHA 3aBUCUMOCT MeXAy KOHLUEHTpa-
umsaTa Ha C18:1 B mnieyHaTa MasHUHa 1 Ko-
nuuyecTBOoTO Ha CLA, Tbi1 kaTo ce fBsiBa ka-
TO cy6CTpart nNpu CUHTE3a Ha nocnegHara.

0.10. It is likely that the feeding of the
sheep in the individual herds during the
experiment - feeding and grazing early
spring - is likely to have an impact.
Looking at Table 2, we see that in
m. Longis. Dorzi has established medium
and long carbon saturated acids that
determine the energy and taste qualities
of the meat. Myristic acid content (C14: 0)
is lower than that of mik, more
pronounced in the meat of the
Karakachan breed. The most common
fatty acid in the meat is palmitic (C16: 0),
where lipogenesis can produce acids with
longer chains. Its content in meat is quite
high at 27.89% for Karakachan
crossbreeds to 28.10% for Tsigai. Stearic
fatty acid is one of the main ingredients of

meat. In lamb, it has close values -
ranging from 11.57% to 11.75%.
Arachidonic acid has a very low

concentration in the examined lamb
(0.73-0.76%), but plays a major role in
the body as it participates in the
construction of the skeletal muscles.

The content of unsaturated fatty
acids - C10: 1 C12: 1 aswellas C14: 1 in
milk fat in both sheep breeds studied is
low, with close values (Table 3).
Concentration of palmitooleic acid (C16:
1) in the milk studied in both sheep
breeds is high and close, whereas C16: 2
is lower in Karakachan breed.

The content of oleic acid (C18: 1) in milk
fat is significant but with minimal
differences between breeds. It is an
important part of Omega-9 fatty acid
group. Typical of oleic acid (C18: 1) is the
high percentage at the beginning of the
grazing period. In many studies of milk
produced during the grazing period (Atti
et al., 2006, Tsiplakou et al., 2006) a
positive correlation between C18: 1
concentration in milk fat and the amount
of CLA is found because it appears as a
substrate in the synthesis of the latter.
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Tabnuua 3. HeHacuTeHU KucenuHu, g/100 g ma3HMHa, B MJISIKO 1 arHeLKo Meco
Table 3. Unsaturated acids, g/100 g fat, in the milk and in the lambs mean

MacTHu HeHacuTeHn MacTHU KucennHu, g/100 g MasHmMHa
KncenuHm Unsaturated fatty acids, g/100 g fat
Fatty acids Liyraiickv oBue/Tsigai KapakayaHcku oBue/Karakachan
X | Sx X | Sx
masiko/milk
C10:1 0.21 0.030 0.23 0.022
C10:2 0.11 0.008 0.08 0.020
Ci12:1 0.16 0.001 0.19 0.024
C12:2 0.10 0.053 0.23 0.006
C14:1 0.22 0.010 0.28 0.017
C14:2 0.23 0.035 0.12 0.009
C16:1 0.54 0.021 0.52 0.033
C16:2 0.23 0.027 0.15 0.029
Ci7:1 0.61 0.054 0.71 0.042
C18:1 25.23 0.280 24.92 0.186
C18:2 2.67 0.084 2.65 0.136
C18:3 157 0.138 1.35 0.89
Meco/meat
KpbcTockm F1 Llyrain & Asacu | kpbctockn F1 KapakayaHcka & ABacu
Flcrossbreeds Tsigai & Awassi Flcrossbreeds Tsigai & Awassi
C18:1 43.72 1.00 44.22 1.84
C18:2 6.04 0.01 6.70 111
C18:3 1.26 0.16 1.12 0.23
C20:4 1.79 0.13 2.50 0.25
Mpn NOAMHEHAcUTEHUTE  eCeH- Polyunsaturated essential fatty

UMa/IHM MaCTHU KWUCENNHWU — JIMHOJI0Ba
(C18:2) n nnHoneHoBa kucenuHn (C18:3),
ce oTuMTa CpaBHUTENIHO BUCOKA KOHLIEH-
Tpaumsa Ho 6e3 pas3nukm Npyu M/SKOTO Ha
ABeTe nopoau. Tpabsa ga ce otbenexwu,
ye CTOMHOCTUTE Ha Te3W KUCeNNHW B
M/ieyHaTa MasHMHa 3aBUCAT OCHOBHO OT
XpaHeHEeTO Ha XMBOTHWUTE, Tbil KaTo He
Ce CuHTe3upar B opraHu3mMa u nuncarta
UM npeavsBukBa  peguua  6UoNornyHU
HapylleHVsa. YCTaHoBeHaTa KOHLeHTpa-
UMA Ha Te3n ABe KMCeSIMHW B MJIAIKOTO Ha
UMranckn n kapakayaHcku oBLe e 6nm3ka
[0 Ta3n Ha KapakadaHCku u cpegHocTa-
pONAaHUHCKN  OBUe, OTIIexgaHun B
ycnosusita Ha Ctapa nnaHuHa (Mihailova
et al., 2008; Gerchev et al., 2011).
HeHacuteHnte MacTHW KMCENUHM
yyactBaT M B CbCTaBa Ha MeCOTo
(Tabnuua 3), Te dopmupaT TpUranLepu-

acids - linoleic (C18: 2) and linolenic
acids (C18: 3) reported a relatively high
concentration but no differences in the
milk of both breeds. It should be noted
that the values of these acids in milk fat
depend mainly on animal nutrition
because they are not synthesized in the
body and their absence causes a number
of biological disorders. The established
concentration of these two acids in the
milk of Tigaki and Karakachan sheep is
similar to that of Karakachan and
Staroplaninska sheep raised under the
conditions of the Balkan Mountain
(Mihailova et al., 2008, Gerchev et al.,
2011).

Unsaturated fatty acids also
participate in the meat composition
(Table 3), they form long chain
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ON C AbATM BepuUrn n ce pasfendat Ha
omMera-3 M omera-6 MacTHU KUCENUHW.
Vrpaart BaxkHa pons B MMyHaTa cuctema
W B CMHTE3a Ha XOPMOHWU, a CbLLO Taka
perynupaT enactuyHocTTa Ha KPbBOHOC-
HUTE CbAOBE W KPHLBHOTO HasAraHe.
KncennHata ¢ Hai-BUCOKO MPOLEHTHO
yyactue e oneuHosarta (C18:1) cboTBeT-
HO 43.72% npuv MecoTo Ha uuraa wu
44.22% npu TOBa Ha KapakayaHckaTa
nopoga. Ta BNu3a B cbCcTaBa Ha Membpa-
HUTE Ha K/IeTKATE W He Mpornycka Hacu-
TEHW MacCTHU KucenuHw. JinHonosaTta
kncenuHa (C18:2) e eceHymasHa n He ce
CUHTE3Npa B opraHn3ma, kaTto noctbnsa
ypes3 xpaHaTa, CbAbpPXaHWETO i e 0Koso 6-
7% n BNM3a B KNETKUTE Ha Koxara, B/ve
BbpXy (OYHKUMMTE Ha MO3bKa, KakTto W
BbpXy MeTabo/nuMTHWTE npouecu B opra-
Hu3ma. JinHoneHoBata kncenuHa (C18:3) e
B MaJiky Konu4yectBa (CbOTBETHO 1.26% wn
1.12%), HO e BaxHa cybcTaHumsa 3a pacTte-
Xa 1 pasBUTUETO Ha opraHu3ma. Apaxugo-
HoBaTa kucenuHa (C20:4) cblWo e B MaJsiku
Ko/imyectsa B MeCOTO, CbOTBETHO 1.79% wn
2.50% c pgoctoBepHa pasnuka (npu p<0.1) B
nos3a Ha MecOoTO Ha KapakayaHckuTe ar-
HeTa. CamaTta KucennHa KoOHTpomMpa UMyH-
HWUTe peakuuun 1 yyacTsa B CTPyKTypupaHe-
TO Ha kneTkute. OCBEH TOBa Ta3n kucennHa
npu wmetabonu3aMa yBesmMyaBa MnvKkosata
MOLLHOCT reHepupaHa OT MYCKy/HUTe
KNIETKW, Ha KOETO Ce Ab/IKN U MO-BUCOKOTO
CbAbpXaHne B MECOTO Ha KapakayaHckuTe
arHeTa, KOWTO ca C XOoNnepuyeH HepBeH Twn.

Pa3npeneneHveto Ha  MacTHUTE
KUCE/IMHW MO TPynu B MASIKOTO U MEcoTo e
nokasaHo Ha Ta6nuua 3. O6WOTO KONU-
4YeCcTBO Ha HaCWUTEHWTe MaCTHU KUCEeNUHU
(HMK) B mMnskoTto Ha pfBete rpynu no
Meceuu e cpaBHUTENHO C 6M3KM CTONR-
HocTu. Bucokoto HMBO Ha HMK B MAsKOTO
Ha uuralickute ¥ KapakayaHcKuTe OBUE,
KOpecnoHgypa C HUCKM CTOWHOCTU Ha
MHHMK. KonuyectBOTO Ha MOHOHeHacu-
TEHUTe MacCTHU KUCENNHU e C  B/IM3KK
CTOMHOCTU B MasHUHaTa Ha MASKoTo. Mpwu
nosvHacutTeHn mactHu kucenvHu (MHHMK)
TeHAeHUMATa € wuAeHTU4YHa ¢ Tasu npu
MHHMK. Bucokute CTOMHOCTWM Ha CbOTHO-
wenneto HMK/MHHMK e 16.05% npwu
MASKOTO Ha uuraiickute osBue u 17.35%

triglycerides and divide into omega-3 and
omega-6 fatty acids. They play an
important role in the immune system and
in the synthesis of hormones, and also
regulate elasticity of blood vessels and
blood pressure. The highest percentage
of oleic acid (C18: 1) is 43.72% of Tsigai
meat and 44.22% of Karakachan breed
respectively.

It enters the cell membrane and does not
pass saturated fatty acids. Linoleic acid
(C18:2) is essential and is not
synthesized in the body by eating through
the food, its content is about 6-7% and
enters the skin cells, influences the
functions of the brain as well as metabolic
processes in the body. Linolenic acid
(C18: 3) is in small amounts (1.26% and
1.12%, respectively) but is an important
substance for growth and development of
the organism. Arachidonic acid (C20: 4)
is also present in small amounts in meat,
1.79% and 2.50%, respectively, with a
reliable difference (p <0.1) in favor of the
meat of Karakachan lamb. The acid itself
controls the immune reactions and
participates in the structuring of the cells.
Beside, this metabolic acid increases the
peak muscle power generated by muscle
cells, which is due to the higher content in
Karakachan lamb, which are choleric

type.

The distribution of fatty acids by
groups in milk and meat is shown in
Table 3. The total amount of saturated
fatty acids (SFA) in the milk of both
groups in months is comparatively close.
The high level of SFA in the milk of Tigaki
and Karakachan sheep corresponds to
low MUFASs values.

The amount of monounsaturated fatty
acids (MUFAs) is close to the fat in the
milk. For polyunsaturated fatty acids
(PUFASs), the trend is identical to that of
MUFAs. The high values of the
SFA/PUFAs ratio are 16.05% in the case
of the milk of Tsigai sheep and 17.35% in
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npv KapakadaHckuTe, KaTto nokassa gobpa
oKucnuTenHa CcrTabusiHOCT Ha  MASKOTO.
MHHMK vmaT npeBaHTMBHO AelicTBME MO
OTHOLLEHNE Ha KOPOHapHU W CbpAeYHO-
Cb0BM 3a60M19BaHNs, aHanorMyHo e aei-
ctBmeto n Ha NHHMK, HO Te ca no-HecTa-
6UIHW Ha OKMC/IeHWe nopaju no-ronsaMara
cn HeHacuteHocT. [MHHMK 3awurtaBart
MembpaHUTe Ha K/IeTKATe OT KUC/IOPOAHMUSA
pagvkan noyTu KOKoTo Tokodheposa v no-
HWCKO OT KapoTuHa.

Mo oTHOLWeHMe Ha 06L0TO Konnyec-
TBO HACUTEHW MacCTHU KNCE/IMHUN B MECOTO
pasnuuusaTa ca MankvM 1 B nonsa Ha uurain-
CKUTe arHeta, 6e3 foka3aHa [OCTOBEPHOCT.
Mpun MHHMK u NMHHKA pa3snukata mexay
nopoauMte OT OKO/I0 eAWH MPOUEHT e
HeJOoCTOBepHa M Npu ABaTa BuAa MasHUHU
W e B MoJi3a Ha KapakayaHCKuTe arHerta.
Huckn ca cTOMHOCTMTE HA CHOTHOLLEHMETO
HMK/MMHHMK  cbotBeTHO 4.75%  npwu
MecoTO Ha uuraiickute arHeta n 4.8 npu
KapakavaHckure.

KbCOBEPWKHUTE MACTHU KUCENNHU
ca 6513KM No CTOMHOCTW B MJISKOTO Kapa-
KayaHckute u uuranckmute osue. Cbabpxa-
HMETO Ha Ab/ITOBEPMKHUTE MACTHN K1Cenu-
HW e MO-BMCOKO B MJISIKOTO Ha uuraickaTta
nopoda, A0Kato B M/ISKOTO Ha KapakayaH-
CKUTe OBLe npeo6niagasat KUCENUHUTE CbC
cpefHa [Ob/knHa Ha Bepurata. Kbcose-
PWXHUTE MaCTHW KMCENNHN B MECOTO He ca
OoT4yeTeHW. [Jokato B MecoTo W Mnpu ABeTe
nopoan npeobnagasar CpefHO BEPMXHUTE
MacTHU  KucenuHu. CobabpXaHWeTo Ha
Ob/ITOBEPUMKHUTE  MACTHW  KUCE/IMHW B
MecoTo U npu ABeTe nopoau e ¢ 6au3ku
CTOAHOCTM W € 3HAYUTENHO MO-HUCKO OT
TOBa Ha MJIAKOTO. KakTo npy MISKOTO Taka
W MnpuM MecoTo He ca YCTaHOBEHU
[OOCTOBEPHW pasnuuma Mexay nopogure.

Buonornyeckn BaXKHOTO CbOTHOLLE-
Hne TMMHHMK/HMK, wmm T. Hap. P/S
CbOTHOLLEHWNE, B OBYETO MJ/IAKO € HWUCKO U1
Bapupa B TecHu rpaHuum — 0.06 npwu
uyuraiicknte oBue u 0.058 npu Kapaka-
YyaHckuTe. [lokaTo Mpu MEeCcoTO CbOTHO-
weHve TMHHMK/HMK e 3HauntenHo nmno-
BMCOKO - CbOTBETHO 1.20 npw uuraickuTe
ardHeta n 1.27 npu kapakadaHckute. Tesn
CTOMHOCTU rMoOKas3BaT, 4Ye KapakadyaHckuTe
arHeta CbC CBOSA XOJIEpuyeH Tun onpege-
NAT NO-BUCOKOTO CbAbpXaHue Ha NMHHMK.

Karakachan, showing good oxidative
stability of the milk. MUFAs have a
preventive effect on coronary and
cardiovascular diseases, similarly to
PUFAs, but they are more unstable for
oxidation due to their higher unsaturation.
PUFAs protects the membranes of the
cells from the oxygen radical almost as
much as the tocopherol and lower than
the carotene.

With regard to the total amount of
saturated fatty acids in the meat, the
differences are small and in favor of
Tsigai lambs, with no proven reliability.
For MUFAs and PUFAs, the difference
between the breeds of about one percent
is unreliable for both types of fats and is
beneficial to Karakachan lambs. Low
values of the ratio of SFA / PUFAs are
4.75%, respectively, for the meat of
Tsigai lambs and 4.8 for Karakachan
ones.

Short-chain fatty acids are similar
in milk values to Karakachan and Tsigai
sheep. The content of long-chain fatty
acids is higher in the milk of Tsigai breed,
while in the milk of Karakachan sheep,
the average chain lengths are
predominant. Short-chain fatty acids are
not reported. While middle-chain fatty
acids predominate in the meat of both
breeds.

The content of long-chain fatty acids in
the meat of both breeds is close to and is
significantly lower than that of milk. As
with  milk and meat, no credible
differences between breeds are found.

The biologically important ratio of
PUFAS/SFA ratio or so-called P / S ratio
in sheep’s milk is low and varies within a
narrow range of 0.06 for Tsigai sheep
and 0.058 for Karakachan. While in the
meat, PUFAsS/SFA ratio is significantly
higher - 1.20 in the case of Tsigai lambs
and 1.27 in Karakachan ones. These
values indicate that Karakachan lambs
with their choleric type determine the
higher content of PUFAs.

25



EfHM OT kpuTepuuTe 3a OLeHKa Ha
npeBaHTMBHaTa CTOMHOCT Ha M/SKOTO ca
aTeporeHHNAT WHAEKC U CbOTHOLUEHWETO
omera-6/omera-3 (Tabnuuya 4). XpaHu c
BMCOK MHAEKC M CbOTHOLLEHME Ce cUMTaT 3a
BpeAHM 3a voBewkoTo 3apaBe (Tsipakou
and Zervas, 2008). MneyHaTta MasHMHa
0OVMKHOBEHO Ce cuuTa 3a MpoaTeporeHHa,
nopajun HaIMuneTo Ha BUCOKO CbAbpXaHune
Ha HacWUTEHU MacTHU KucenuHu (OCHOBHO
naypviHOBa, MMPUCTUHOBA ¥ NaJIMUTUHOBA).
ATEpOreHHUSIT UWHAEKC € KpuTepuii 3a
HVBOTO M CBbP3AHOCTTA Ha HSAKOW MaCTHU
KNCENWHW, KOUTO MoraT fAa umaT aTepo-
reHHW CBOICTBa. B HacTosLWeTo nscneasa-
He, MHAEKCA NPy M/ISIKOTO € B rpaHnLuTe Ha
0.90 3a uwuraiickata nopoga u 0.87 3a
KapakayaHckaTa nopoga, 4okaTo npyu Meco-
TO TOW € No-HUCBK - cboTBeTHO 0.78 1 0.70.
MonyyeHUTe CTOMHOCTM Ca MO-HUCKM OT
JaHHUTe Ha ApyrM aBTOpM 3a OBYE MIISKO
(Mierlita, 2012; de Renobles et al., 2012).

One of the criteria for evaluating
the preventive value of milk is the
atherogenic index and omega-6/omega-3
ratio (Table 4). Food with a high index
and ratio are considered harmful to
human health (Tsipakou and Zervas,
2008). Milk fat is generally considered to
be pro-etherogenic because of the high
content of saturated fatty acids (mainly
lauric, myristic and palmitic). The
atherogenic index is a criterion for the
level and connectivity of some fatty acids
that may have atherogenic properties. In
the present study, the milk index is in the
range of 0.90 for Tsigai breed and 0.87
for Karakachan breed, while for meat it is
lower - 0.78 and 0.70, respectively. The
values obtained are lower than those of
other authors of sheep’s milk (Mierlita,
2012; de Renobles et al., 2012).

Tabnuua 4. F'pynu MacTHU KACENTMHN B OBYE MJISIKO
Table 4. Groups of fatty acids in the milk from sheep

Livraiicku oBue | KapakayaHcku Meco kpbcTocku F1 Meco kpbcTockn F1
Mpynu MacTHU Tsigai oBLe Liuraii & Asacu KapakayaHcka & Asacu
KNCENUHN Karakachan Meat F1 crossbreeds | Meat F1 crossbreeds Tsigai
Groups of Tsigai & Awassi & Awassi
fatty acids X SX X SX X SX X Sx
[ SFA 68.06 | 1.96 69.42 1.44 43,21 1,46 42,07 1,71
[ MUFA 27.34 | 0.55 26.89 0.39 43,72 0,28 44,22 1,84
0 PUFA 4.24 0.22 4.00 0.23 9,09 0,30 10,32 1,59
[1 C4:.0-C11.0 17.37 | 0.77 17.47 0.58
0 C12:0-Cl16:1 40.60 | 1.06 41.66 0.76 31,46 1,13 30,50 0,81
0 C17is0-C25:0 41.68 | 0.90 40.91 0.69 12,47 0,46 12,33 1,07

CbOoTHOLWEHNeTO omera-6/omera-3
B MJleyHaTa MasHuMHa He ce pasfnnyasa
CbLLIECTBEHO 3a [iBETE MOPOAN— CLOTBET-
HO 1.7:1 3a uuraiickata 1 1.96:1 3a
KapakayaHckata nopogu. [lokato npu
MeCOTO TOBa CbOTHOLLIEHUE € NMO-BUCOKO -
CbOTBETHO 6.21 3a uuraickite arHeta
KPpbCTOCKM M 8.21 3a KapakayaHckuTte
arHeTa KpbCTOCKU. Te3n BUCOKM CTOMHOC-
TV Ce Ob/XaT Ha No-BUCOKOTO CbAbpXa-
Hue Ha C20:4 B MecOoTO Ha KapakavaHCKu
KPBbCTOCKM. [laHHWTEe 3a MJSAKOTO ca
MasIko MO-HWUCKW OT NPEenopbLYBAHOTO
34paBOC/I0BHO CLOTHOLLEHWE Ha HeHacu-

The omega-6/omega-3 ratio in milk

fat does not differ significantly for the two
breeds: 1.7: 1 for Tsigai and 1.96: 1 for
Karakachan breeds. While for meat, this
ratio is higher - 6.21 for Tsigal lamb
crossbreeds and 8.21 for Karakachan
lamb crossbreeds, respectively.

These high values are due to the higher
C20: 4 content in Karakachan
crossbreeds. Milk data are slightly lower
than the recommended healthy ratio of
unsaturated fatty acids - from 2: 1 to 4: 1
(Sretenovic et al., 2009) and close to that

26



TEHUTE MacCTHU KNCeNnHU — oT 2:1 ao 4:1
(Sretenovic et al.,, 2009) n 6auM3kn Ao
yCTaHOBEHUTE OT ApYyrn aBTOpY 3a OBYE
mnsiko (Mierlita et al., 2012.

N3BOAN

HacuteHute MacCTHW KUCENIMHU B
MASKOTO Ha LMraickm u KapakayaHckute
OBLLEe Ca OCHOBHO C KbCa 1 cpefHa Ab/hKnHa
Ha Bepurata, Bapupawm oT 68.06% pfo
69.72%, cbC CbObpXKaHNEe Ha MUPUCTUHOBA
KncenunHa cboteeTHo 9.10 - 8.58%. Hacute-
HUTE MaCTHW KWCE/IMHW B MeCcOoTO ca C
[Obnra Bepura n ¢ BUCOKO CbAbpXaHNETO Ha
naMmmTnHoBa kucenmHa C16:0, HO c no-
HACKO CbAbpXaHue Ha  MUPUCTMHOBA
kncenuHa (C14:0).

O6LLOTO KO/IMYECTBO Ha MOJIMHEHa-
CUTEHU MAaCTHW KUCENIVMHU B M3CNeABaHOTo
M/IAKO Ha [ABeTe Mopoau OBLE € CpaBHU-
TENHO HWUCKO W C O6AN3KM KOHLEeHTpauum
(4.24 - 4.0%). XonepuyHusa Tun Npu Kapaka-
YyaHCcK/MTe arHeTa AonprvHacs 3a 3aBuLIEHO
CbAbpXaHve Ha apaxujoHoBaTa KucenmHa
(C4:0) npu MecOoTO Ha KapakavaHckuTe
arHeta. Huckn ca CTOMHOCTUTE Ha CbOTHO-
weHmeto NMHHMK/HMK (0.06-0.058%), go-
KaTo Mpy MecoTo Te3n CTOMHOCTU Ha ca no-
Bucokn (1.20-1.27%). MoOHOHeHacuUTeHuTe
MaCTHU KUCENVHW, NpeacTaBeHW OCHOBHO
OT oflenHoBaTta kucenuHa (C18:1), Bapupart
npu geete nopoam ot 21.92 % Ha 25.32%.

ATeporeHvus WHOEKC Ha M/eyHara
Ma3HWHa Npu ABeTe Nopoau e B rpaHuuuTe
Ha 0.90 u 0.87, pokato npu arHeLkKoTo
MecOTO TOl e No-HucbK - 0.78 — 0.70.

KbcoBepmXHuUTE MacTHU KUCESTMHN
(2C4:0-C11:0) ca c 61AM3KM CTOMHOCTM Mpu
Asete nopoau osue. CpefHOBepWXHUTE
kncenuHn (X C17iso-C25:0) ca cbc 3aBuLLe-
Ha KOHUEeHTpaua B M/ISKOTO Ha KapakayaH-
CKUTE OBLe, [0KaTo Npu AbArOBEPMKHUTE
MaCTHU KUCENIMHN CbAbPKAHWETO VM Mpu
uuranckmTe oBLe e No-BMUCOKO.

found by other authors of sheep’s milk
(Mierlita et al., 2012 .

CONCLUSIONS

Saturated fatty acids in milk of
Tsigai and Karakachan sheep are of short
and medium chain length ranging from
68.06% to 69.72% with a reduced myristic
acid content of 9.10 - 8.58%, respectively.
Saturated fatty acids in the meat are long
chain and high in palmitic acid C16: 0, but
with lower myristic acid content (C14: 0).

The total amount of
polyunsaturated fatty acids in the studied
milk of both sheep breeds is relatively low

and with close concentrations
(4.24 - 4.0%). The choleric type in
Karakachan lambs contributes to an

increased content of arachidonic acid (C4:
0) in Karakachan lamb meat. There were
low values of PUFAS/SFA ratio (0.06-
0.058), while in the meat these ratio
values are higher (1.20-1.27%).
Monounsaturated fatty acids in the meat,
mainly represented by oleic acid (C18: 1),
ranged from 21.92% to 25.32% in the two
breeds.

The atherogenic index of milk fat in
both breeds is in the range of 0.90 and
0.87, while in lamb is lower 0.78 - 0.70.

Short-chain fatty acids (XC4: O-
C11: 0) are closely related in both sheep
breeds. Medium-chain acids (XC C17iso-
C25: 0) have an increased concentration
in the milk of Karakachan sheep, whereas
for long-chain fatty acids, their content in
Tsigai is higher.
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PE3HOME

WM3cnepgBaHn ca OCHOBHUTE XUMWY-
HW nokasaTesin Ha Ko3e MASAKO OT Tpu
rpynn — bbarapcka bsana mneyHa nopoga
(BBM) 1 HENHW KPBbCTOCKU C AHIIOHYOWIA-
cka (BBMxAH) n ToreHoyprcka (BBMXTI)
npes AONHWUA Nepuog B NPOAb/HKEHNE Ha
[Be roavHun. )XMBOTHUTE ca OTI/NiexaaHu B
CTagoTto KbM EkcnepvmeHTasnHaTa 6Gasa
Ha WHCTUTyTa MO MN@HMHCKO >XMBOTHO-
BbACTBO W 3emegenve - rp. TposiH npu
e[jHaKBV NPOV3BOACTBEHN YC/IOBUSI.

Mpobute MIAKO 3a aHau3 ca
B3MMaHM/ B Ha4asl0To, cpejara u kpasi Ha
NakTaumMoHns nepuos OT BCAKO XMBOTHO
NnooTAeNHO, KakTo W c6opHM npobu oT
BCSAKa rpyna KoM K ca u3cnefsaHu c
anapart Milko-Skan FT 120.

C Hali-BUCOKa MJIEYHOCT 3a KOH-
TPONIHO f[oeHe ca ko3ute oT BBM
nopogarta, cnefBaHu OT KPbCTOCKMTE Ha
BBEMXTT u Te3n Ha BEMxAH.

CTOMHOCTUTE 3a CbAbPXAHMETO Ha
CYXO BELLEeCTBO, Cyx 6e3macneH octaTbk,
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SUMMARY

The main chemical indicators of
goat milk were studied of three groups of
animals — Bulgarian White Dairy breed
(BWD) and its crossbreeds with Anglo-
Nubian (BWDxAN) and Toggenburg
(BWDXTG) during the lactation for a two-
year period. The animals are raised in the
herd at the Experimental Base of the
Research Institute of Mountain
Stockbreeding and Agriculture - Troyan
under the same production conditions.

The milk samples milk were taken
at the beginning, the middle and the end
of the lactation period from each animal
individually as well as mixed samples
from each goat group and were examined
using a Milko-Skan FT 120 apparatus.

The goats of BWD breed has the
highest milk vyield for control milking,
followed by the crossbreeds of BWDXTG
and BWDXxAN.

The values of the content of dry
matter, dry fat-free residue, protein and



NPOTEVH 1N M/IEYHA Ma3HUHA ca NO-BUCOKM
B MJ/IIKOTO Ha KPbCTOCKUTE B CpaBHEHME C
BEM nopogara.

B no-wmpokn BapuaumoHHu rpaHu-
LM Ce U3MEHA CbAbpPXaHWETO Ha MeyHa
MasHMHa U CyXO BeLlecTBO, a He3Hauu-
Te/IHO BapvpaHe ce Habnwgasa npu
cyxusa 6e3MacnieH octaTbk U npoTenHa u
npu TpuTe rpynu.

W npu TpuTte nscnensaHu nopoaHu
rpynn ko3W ce HabnogaBaT Hai-HUCKK
pe3yntatum B cpefarta Ha NakTtauuoHHUSA
nepvog 3a nokasaresiMte Cyxo BeLlecTBo,
cyx 6e3macneH ocTartbk, MNpPOTENH W
M/IeYHa Ma3HuHa.

KntouoBn paymn: nopoam  Koswu,
KO3e MNSAKO, AMHaMuKa, XUMUYEH CbCTaB

YBO/,

MnsakoTo ¥ MIeYHUTE NPOAYKTU
dhopmupaT cblLyecTBeHa YacT OT guertaTa
Ha XopaTa owe OT Ha4yasioTo Ha [OoMec-
TMKaumaTa Ha CesiICKOCTONAaHCKUTE XMBOT-
HW. TocnegHoTo gecetuneTne e Hanvue
MOBULLEH MHTEPEC KbM MJIEYHUTE MpO-
OYKTU OT Ko3e Mnsiko. o ammHokncenu-
HEH CbCTaB Hali-6/IM3Ko0 A0 MaNuMHOTO €
KO3eTO MJISIKO — YCBOSIEMOCTTa My OT 4O-
Bellkna opraHusbM e 94-98%. B cpasHe-
HMe C KpaBeTo, KO3eTO M/ISIKO e no-6orato
Ha CyXO BeLeCTBO, 6eTbUYMHU, MA3HUHN,
MuUHepanHu BeuwectBa (Ca, P, Mg),
ButamnHn B1, B3. (Tziboula-Clarke, 2003;
Park, 2006; Kumar et al., 2012, 2016).

Ko3eTo MnAko ce oOT/M4yaBa C
[obpa cmuiaemMocT, asikasiHoCT, 6ydepeH
KanauuteT 1 onpegeneHyn TepaneBTUYHU
XapaKTepPUCTUKKM, LEHHM 3a MeguumuHaTta u
XpaHeHeTo Ha xoparta (Haenlein, 2007,
Park et al., 2007).

CbCTaBbT Ha MASKOTO, OCOOGEHO
CbAbPKAHNETO Ha MasHUHW U NPOTEUH,
06ycnaBsaT noTeHunana My 3a npepadoT-
BaHe B CMpeHe, KopecnoHaupaliky ¢ paH-
JeMaHa W opraHonenTuyHUTE Xxapakre-
puctukn Ha npoayktute (Lawrence, 1991a;
Brito et al., 2002; Guo et al., 2004).

Y Hac OCHOBHMTE CbCTaBKM Ha
MASIKOTO, A06uTo oT BEM nopoga ko3m ca
06eKT Ha npoy4yBaHe OT peauua aBTopu
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milk fat are higher in the milk of
crossbreeds in comparison with BWD
breed.

In  wider variation ranges, the
content of milk fat and dry matter varied,
and minor variations were observed for
the dry fat-free residue and the protein in
the three groups.

In all three study groups of goats,
the lowest results were recorded in the
middle of the lactation period for the
indicators of dry matter, dry fat-free
residue, protein and milk fat.

Key words: goat, goat milk,
dynamics, chemical composition

INTRODUCTION

Milk and dairy products have been
a major part of people’s diet since the
beginning of domestication of livestock.
Over the last decade there has been an
increased interest in dairy products of
goats. The amino acid composition of
goat milk is the closest to human milk - its
assimilability by the human body is 94-
98%. Compared to cow milk, goat milk is
richer in dry matter, proteins, fats,
minerals (Ca, P, Mg), vitamins B1, B3.
(Tziboula-Clarke, 2003; Park, 2006;
Kumar et al., 2012, 2016).

Goat milk has good digestibility,
alkalinity, buffer capacity and certain
therapeutic  characteristics that are
valuable to medicine and human nutrition
(Haenlein, 2007, Park et al., 2007).

The milk composition, especially
the fat and protein content, determines its

cheese processing potential,
corresponding to the yield and
organoleptic  characteristics of the

products (Lawrence, 1991a, Brito et al.,
2002; Guo et al., 2004).

In Bulgaria, the main ingredients of
milk obtained by BWD goat breed are
studied by a number of authors (Balevska



(Balevska et al.,, 1973; Balevska and
Tyankov, 1971; Zunev at al., 1999;
Mihaylova et al., 2000; Petrova et al., 2000;
Slavov et al., 2000; Odjakova, 2002 u ap.)

Llenta Ha HacTosLLeTo nscneasaHe e
Ja ce npocnegsit B AUHaMUKa XUMUYHUTE
nokasarenm Ha ko3e MASKO OT Tpu rpynu —
Bbarapcka bsna mneyHa (BBM) n HeliHu
KPBbCTOCKM C AHrnoHybuiicka (BEMxAH) u
ToreHbyprcka (BBMXTI) B TeyeHne Ha
[OHNA Nepuog, 3a ABe roAnHW.

MATEPWNAN N METO4WA

EkcnepymeHTUTE Cca MpOBEAEHU
npe3 2015-2016 r. B EkcnepumeHTanHarta
6aza KbM WHCTUTYTa MO MNI@HWHCKO
XMBOTHOBBACTBO M 3emeaenue rp. TPosiH.
V3non3BaHu ca ONUTHU XXUBOTHU OTINIEX-
JaHn B efHO CTago OT Tpu rpynm —
Bbnrapcka 6s51a MmaeyHa nopoga kosu (25
6p.) W KpbcTOCKUTE U C TOreH6yprcka
(BBMXTT) (146p.) wn  AHrnoHybuincka
(BBMxAH) (16 6p.) ToBa ca BMCOKOKPbB-
HN KPBCTOCKM MPeMUHaIM Ha BbTPELUHO
pasBbXxAaHe, B MPOLEC HA YTBbPXAaBaHe
Ha XXenaHusa pa3BbAeH TUM, Ypes pasnny-
HU chopmm Ha nopb6op. Cuctemara Ha
oTrnexgaHe € 060pHO-NacuWHo, KaTo
npe3 nepmoga anpua — OKTOMBpPU ca Ha
€CTEeCTBEHO Maculle OT MPEexXoAeH Tvn U
060pHO, Mpe3 ocTaHa/IMa nepuos Ha
rogvHata. o Bpeme Ha 060pHMA Neprnos
XMBOTHUTE Ca XpaHeHW C JIMBaAHO U
NOLLEPHOBO CEHO, 06paboTeEHO € hypaxo-
pasgaBaly, MyKcep 3a 6bp30 Haps3BaHe U
pasgaBaHe Ha rpyoute dypaxu. 3anara-
HETO Ha CEHOTO Ce M3BbPLLBA EXEAHEBHO
Ha XpaHWTesiHa NbTeka B KOIMYECTBO —
1,8-2,0 kg Ha rnasa npu ob6e3sneyeH
MOCTOSIHEH AOCTbM A0 dypax, BoAa u
con. LenoroguMwHo ko3uTe Maiikm ca
noaxpaHBaHn C KOHLEHTpaTHa cMmecka no
0,6 kg Ha rnaBa gHeBHO. KoHUeTprpaHus
dypax ce pasgaBa B fAoiinHaTa 3ana
npeamv foeHe.

Mpobute MASKO 3a aHanm3 6saxa
B3MMaHuW B Ha4yas0To, cpefaTa 1 Kpas Ha
NakTauMoHuns nepuog, (anpun-centemepn)
B MPOAB/HKEHNE HA [BE roAMHM, OT BCAKO
XVMBOTHO MOOTAENHO, KakTO W CHOpHM
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et al., 1973, Balevska and Tyankov, 1971,
Zunev et al., 1999; Mihaylova et al., 2000;
Petrova et al. ., 2000; Slavov et al., 2000;
Odjakova, 2002, etc.)

The aim of the present study is to
track the chemical indicators of goat milk
from three groups — Bulgarian White Dairy
breed (BWD) and its crossbreeds with
Anglo-Nubiann (BWDxAN) and Toggenburg
(BWDXTG) during the milking period for
two years.

MATERIAL AND METHODS

Experiments are conducted in
2015-2016 in the Experimental Base at
the Research Institute of Mountain
Stockbreeding and Agriculture in Troyan.
In the experiment are used animals from
one herd divided into three groups —
Bulgarian White Dairy breed (25 animals)
and its crossbreeds with Toggenburg
(BWDXTG) (14 animals) and Anglo-
Nubian (BWDxAN) (16 animals). These
are pure-bred crossbreeds that have
passed to internal breeding, in the
process of establishing the desired
breeding type, through various forms of
selection. The system of breeding is in
cattle-shed and grazing, and the animals
are raised in a natural pasture of
transitional type in the period of April and
in a cattle-shed during the rest of the year.
During the cattle-shed period, the animals
were fed by meadow and lucerne hay,
treated with a feed-distributing mixer for
fast cutting and distribution of the
roughage. The hay is put daily on a
nutritional trail in the amount of 1.8-2.0 kg
per head with secured access to feed,
water and salt. Throughout the year, the
mother goats are fed with a concentrate of
0.6 kg per day. Concentrated feed is
dispensed in the milking room before
milking.

The milk samples were taken for
analysis at the beginning, the middle and
the end of the lactation period (April-
September) for two years, from each
animal individually, as well as mixed



npobu OT BcsAka rpyna Kosu, kKaTo 3a
LenTta XWBOTHUTE ca AOEHM PBbUYHO, Npw
crnasBaHe Ha HeobXoaUMUTE XUTWEHHU
ycnosus. [pobute ca u3cnegBaHn B
TexHosiormyHara siabopatopus 3a MASKO U
MJIEYHM NPOAYKTU KbM UTDK3- rp. TposiH.

AHasim3mpaHu ca nokasartesurte
NPOTENH, M/IeYHa MasHWHa, CyX0o Bellec-
TBO,CyX 6e3MacfneH ocTarTbk M NakTto3a C
nomouita Ha anapat Milko-Skan FT 120.

BapuaumoHHo-cTaTucTnyeckata 06-
paboTka Ha faHHMTe e HanpaBeHa upes3
nporpameH naket Statistica, a rpaguuHaTa —
ypes Excel. CpegHuTe CTOMHOCTM Ha
rpynuTe npu oTaenHuTe uscnensaHnsa 6axa
cpaBHsiBaHW Mo Tabnuuute Ha t-kputepus
Ha CTiogeHT-duep.

PE3YJITATN N OBCb)XXAAHE

MneyHaTa NPOAYKTUBHOCT Ha KO3uTe
3aBMCM OCHOBHO OT fopojara, XpaHeHe,
naktauuoHeH nepuog, oTrnexjaHe, UHAU-
BUAY&/IHOCT, Bb3pPacT Ha XWBOTHUTE, KIU-
MaTt 1 MHOro Apyru dpakTopu.

[aHHuTe 3a MneyHoCTTa 3a KOHTPO/I-
HO [OeHe M XMMUYHMSA CbCTaB Ha KO3ETO
M/ISIKO 3a NakTauuoHeH nepuog npocneieH
B MNPOABL/DKEHNE Ha [Be roAuvHU ca npeg-
cTtaBeHn B Tabnuua 1. C Hail-BMCOKa Mey-
HOCT ca ko3ute ot BBM nopopata, cnpsmo
BBEMxAH n BBEMXTT, kaTo pasnukute ca ma-
Tematuyeckn pgokasaHu (p<0.05; p<0.01).
HawwuTe pesyntatu 3a MieyHocTTa ca no-
BWCOKM OT ycTaHoBeHWTe OT Slavov et al.
(2000) npn BBM nopogata — (1.94 I) B
CpaBHeHWe C MecTHU Ko3u — (1.58 I) n TexHn
KpbcTOCKM — (1.70 |) oTrnexgaHn B paioHa
Ha Crapa 3aropa.

samples from each goat group, as for that
purpose the animals are being milked by
hand following the necessary hygienic
conditions. Samples were tested in the
Milk Technology Laboratory at RIMSA -
Troyan.

Protein, milk fat, dry matter, dry fat-
free residue and lactose are analyzed
using the apparatus Milko-Skan FT 120.

The variation-statistical processing of
the data is done through Statistica and the
graphic one — through Excel. The mean
values of the groups in the individual studies
were compared according to the Student-
Fisher t-criteria tables.

RESULTS AND DISCUSSION
Milk productivity of goats depends
mainly on the breed, feeding, lactation
period, breeding, individuality, age of the

animals, climate and many other factors.

Data on milk yield for control
milking and chemical composition of the
goat milk for a two-year lactation period
are presented in Table 1. The highest milk
yields are found in goats of BWD breed
compared to BWDxAN and BWDXTG, the
differences being mathematically proven
(p <0.05; p <0.01). Our results of milk
yield are higher than these of Slavov et al.
(2000) for BWD breed — (1.94 I) in
comparison with local goats (1.58 I) and
their crossbreeds — (1.70 I) raised in the
region of Stara Zagora.

Table 1. Milk yield and chemical composition of goat milk average for the years
Table 1. MneyHOCT U XMMNUYEH CbCTaB Ha KO3€e M/ISIKO CpeHO 3a rognHmnTe

pynu / Groups
Moka3aTtenu / Parameters BBEM / BWD | BBEMXTI / BWDXTG | BEMXAH / BWDXAN
(n=150) (n=84) (n=96)
X£SX X+SX X+SX
MneyHocT 3a koHTpona/Control milk yield, | | 2.39+0.048ab 2.04+0.043b 2.06+0.046a
Cyxo BewecTso / Total solids, % 12.77+0.100a 13.68+0.123a 13.76+0.136a
MneuHa ma3HuHa / Milk fat, % 4.55+0.077a 5.134£0.100 5.28+0.099a
CBO / Dry fat-free residue,% 8.46+0.041b 8.84+0.047b 8.69+0.051
MpotewnH / Protein, % 3.08+0.026a 3.35+0.034a 3.41+0.040a
Nakrto3a / Lactose, % 4.32+0.032 4.40+0.035 4.18+0.046

3abenexka / Note: a — p<0.05; b — p<0.01

32




CbabpxaHMeTo Ha Cyxo BeLllec-
TBO, MJIeYHa MasHWHAa, MNPOTEUH U CYX
6e3mMacsieH ocTaTbK C TEHAEHUNS 3a Mno-
BUCOKM pesyntatu npu BBMxAH (13.76,
5.28, 3.41, 8.69) n npn BBMXTI (13.68,
5.13, 3.35, 8.84) rpynun cnpsvo BBM
nopojara, C pasMku B pamKnTe Ha
JOMyCTUMUTE TPELLUKN Ha W3Mnos3BaHus
MeTo[. Pe3yntatute HW ca Mo-BUCOKW OT
ycTaHoBeHuTe oT Mihaylova et al. (2000)
3a bBM nopopata (11.49, 3.33, 2.96,
8.16) u mecHu ko3m (11.50, 3.46, 2.99,
8.04), oTrnexaaHn B  KOJEKLUMOHHOTO
crano Ha TY-Crapa 3aropa.

MneuyHaTa 3axap B u3cnefBaHuTe
M/IeYHN Npobu Bapupa B 6N3KM rpaHnLm
Mexany nopogHute rpynu — ot 4.18%
(BBMxAH) po 4.40% (BBMXTI), u ce
pobnmkaBaTr A0  ycTaHOBeHMTe  OT
Anifantakis and Kanadarakis (1980) —
4.33% 3a MnsAko Ha CaaHCKu Ko3W.

Pa3znukute B cbCTaBa Ha M/SKOTO
npy Tpute rpynu ce Ab/mKaT npeguMHO
Ha MOPOAHWTE pasMuns, Tbii  Kato
XWBOTHUTE ca OTINexaaHun npu egHn u
CbLUU YyCNOBUS.

JnHamunkata Ha MneyHocTTa npes
pasnuyHuTe hasn Ha naktauus e oTpa-
3eHa Ha ®urypa 1, KbaeTo ce Habno-
[aBaT Hali-BUCOKM CTOMHOCTM 3a BBEM
nopogara B cpefarta Ha nakrauusrta (Ha
Il KoHTpona) — 2.68 |, a Hal-HMUCKU npK
BBEMXAH — 1.93 | B Ha4anoTo Ha nakta-
umata (Ha | koHTpona). TeHAeHuuATa e
KbM MOBMLWIABaHE Ha CToWHOCTUTE OT |
KbM |l KOHTpONa 3a nokasarens Mmsey-
HOCT, Tbii KaTO XXMBOTHUTE ca NPEMUHaN
Ha nacuvwHo oTrnexjaaHe, korato TpeBo-
cTos e 6N B MakCUMaslHO passBuTue u
OTHOBO MOHWXaBaHe B Kpas Ha Jakra-
umoHus nepuog (Ha lll koHTpona), KoeTo
€ CBbp3aHO C (PU3MOMOrMYHNTE OCobe-
HOCTU Ha XWBOTHWUTE MO E€CTeCTBEH MbT
[a HamansaBaT cBofATa M/ieyHa MpoAykK-
TMBHOCT, @ U camaTa nawa crtasa Mo-
ockbAHa. Pasnukute mexay Hali-Huckata
N Hali-Bucokata mnaedHoct ca 0.55% 3a
BBM nopopata, 0.20% 3a BBEMXTI u
0.28% npu BBEMxAH.

Dry matter content, milk fat, protein
and dry fat-free residue with a tendency
for higher results for BWDxAN (13.76,
5.28, 3.41, 8.69) and for BWDXTG
(13.68, 5.13, 3.35, 8.84) groups
compared to BWD breed with differences
within the tolerable errors of the method
used. Our results are higher than these of
Mihaylova et al. (2000) for BWD breed
(11.49, 3.33, 2.96, 8.16) and meat goats
(11.50, 3.46, 2.99, 8.04) raised in
collection herd of Trakia University in
Stara Zagora.

Milk sugar in the studied milk
samples ranged in close limits — from
4.18% (BWDxAN) to 4.40% (BWDXTG),
and they are similar to those found by
Anifantakis and Kanadarakis (1980) —
4.33% for the milk of Saanen goats.

Differences in milk composition in
the three groups are mainly due to breed
differences as the animals are raised
under the same conditions.

Milk dynamics during the different
lactation phases is shown in Figure 1,
where the highest values for BWD breed
at the midpoint of lactation (Il control)
were 2.68 | and the lowest for BWDXAN —
1.93 | in the beginning of lactation (I
control).

The trend is to increase the values of | to
Il control of the milk indicator as the
animals have gone to pasture when the
grass was at maximum development and
again decreasing at the end of the
lactation period (the third control), which
is related to the physiological animal
characteristics naturally reduce their milk
productivity, and pasture itself became
poorer. The difference between the
lowest and the highest milk rates is
0.55% for the BWD breed, 0.20% for
BWDXTG and 0.28% for BWDXxAN.
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Fig. 1. Dynamics of milking yield, |
Cyx0TO BelWecTtBO B MSKOTO The dry matter in milk varies within

Bapupa B Mo-wnpokn rpaHnumn ot 12.10-
14.18% B cpaBHEHME CbC Cyxus 6e3-
MacfneH ocTaTbK, KOETO e 3aKOHOMepHa
TeHaeHums (durypa 2). NMogobHa TeHaeH-
LUMA B pas/imumdata Ha nokasaTtens cyxo
BellecTBO B MgkoTO Ha BBEM nopogarta
ycTaHoBsBa U Zunev (1991) — ot 10.76
no 12.62%. Tosu nokasaTen e C Haii-
BMCOKN CTOMHOCTU MpU KPbCTOCKUTE Ha |
KOHTpona — 14.08 n 14.18%, a Hail-HUCbK
Ha Il KOHTpoNa 1 nNpu TpuTe rpynu. TeH-
JeHunsaTa Ha HamansaBaHe Ha Il KoHTpona
M OTHOBO nosuwasaHe Ha Il KoHTpona
cbBMnaga Cc gokasaHoTo oT Zeng et al
(1997; 2007) n ce AbKM Ha NpoMsHaTa
B CbCTaBa Ha TPeBOCTOSA M yBenMyaBaHe
Ha MJ/ileyHata nNpoAyKTUBHOCT B cpefara
Ha naktaunoHus nepuof. Mexay mneu-
HOCTTa M M/leyHata Mas3HWHa CbLUeCTBY-
Ba ob6paTHa nponopuuoHanHa 3aBuUcK-
MOCT. Pasnukute Mexy MUHUMasHUTE U
MakCUMaslHuTe  CTOMHOCTM 3@  CyXO
BellectBo ca masikm — 1.07% 3a BBEM,
1.05% 3a BBEMXTT un 1.24% 3a BEMxAH.

a range of 12.10-14.18% compared to dry
fat-free residue, which is a normal trend
(Figure 2). A similar trend in differences
in the dry matter indicator in BWD milk
was also found by Zunev (1991) — from
10.76 to 12.62%.

This indicator has the highest values for
crossbreeds of the I* control — 14.08 and
14.18%, and the lowest of the controls in
all three groups. The trend of decreasing
in the 11" control and increasing again of
the 11I" control coincides with findings of
Zeng et al. (1997; 2007) and is due to the
change in the grassland composition and
the increase in milk productivity in the
middle of the lactation period. There is a
reverse proportional dependence between
milk and milk fat. The differences
between the minimum and maximum
values for dry matter are small — 1.07%
for BWD, 1.05% for BWDXTG and 1.24%
for BWDXAN.
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Fig. 2. Variation of the milk dry matter content, %

CbAbpXaHMeTo Ha M/ieyHa Mas3Hu-
Ha CbLLO Bapupa B LUMPOKN rpaHuUu K
npu Tpute rpynu (durypa 3), Kato Hai-
BUCOK pe3ynrtar e otyeTteH 3a BBM —
4.96% 1 3a BBMxAH — 5.60% Ha Il
KOHTpona a 3a BBMXTI — 5.38% Ha |
KOHTpoNa. Pasnukara Mexay Hai-Huckata
N Hali-Bmcokata MacneHocT e 0.87% 3a
BBM, 0.67% 3a BBMXTI un 0.77% 3a
BBEMxAH. Hawwute pesynratm ca no-
BUCOKM OT YycTtaHoBeHuTe oT Odjakova
(2002) — 3.56% 3a mMacneHoCcT B MNSKOTO
Ha mMecTHM Ko3u n 3,45% 3a KpbCTOCKU
oTrnexgaHn B pailioHa Ha CpegHute
Popgonu kakTo 1 nonyyeHuTe ot Terziyska
et al. (1994) — 3.49% 3a 6BM nopopaTa.

W npu Tpute rpynu Kosu, TEHOEH-
uusTa Ha NnoHwxkasaHe 1 NosuLLIaBaHe Ha
Ma3HuHaTa B MJIAIKOTO CbBMaga fno rpynu
N KOHTPO/IM, KOETO KOpecnoHaupa CbC
Ce30Ha, Tbii KaTo B Kpas Ha NnakTauuoHus
nepuoi CbAbpPXaHUMETO Ha MasHVHK
HapacTBa (Brozos et al., 1998; Haenlein,
2001; 2004), pokaTto cnopep (Petkova,
1997). Onpegenswio e BANSHUETO Ha
Jaxbara npe3  pas/iMyHUTE  Ce30HU
(Petkova, 1997).

The milk fat content also varies
widely in the three groups (Figure 3), with
the highest result reported for BWD —
4.96%; and for BWDxAN — 5.60% for the
I control, while for BWDXTG — 5.38%
for the I* control. The difference between
the lowest and the highest fat content is
0.87% for BWD, 0.67% for BWDxTG and
0.77% for BWDXxAN. Our results are
higher than those found by Odjakova
(2002) — 3.56% for milk in local goat milk
and 3.45% for crossbreeds raised in the
Middle Rhodopes region, as well as those
obtained by Terziyska et al. (1994) —
3.49% for BWD breed.

For all three groups of goats, the
trend of decreasing and increasing fat in
milk coincides with groups and controls,
which corresponds to the season,
because at the end of the lactation period
the fat content is increasing (Brozos et
al., 1998, Haenlein, 2001; 2004), while
(Petkova, 1997). The influence of the
ration during the different seasons is
determined (Petkova, 1997).

35



5.41

/ 5.60
5 5.38\ 483 531
— =
471 4.96
4.61
4.09
—e— WBD
—=— WBDXTG
—A— WBDXAN

KoHTponn / milk control

dur. 3. IsmMeHeHMe B CbAbpXaHNETO Ha MJiedHa MasHuHa, %
Fig. 3. Variation in the content of milk fat, %

KonebaHusita B cyxus 6e3macneH
ocTaTbk Ca MO-Ma/ikKu B CpaBHEHUE C
M/ieyHaTa MasHMHa U 3a  TpuTte
nscneaBsaHn mneka (durypa 4), kato Ha
Ill KOHTpPONa CTOMHOCTUTE Ca Hali-BMCOKM
3a BBMXTT (8.98%) n BBEMxAH (8.92%),
W Hail-Huckm npu BBM (8,61%) Ha |
KOHTpona. W npu Tpute rpynn Ko3u
HaJ0EHOTO M/ISKO € CbC CyXx 6e3macsneH
ocTaTbK MO-BMCOK OT W3UCKBaHWUSTa B
pernameHT 853/2004 (8.0%).

The fluctuations in dry fat-free
residue are lower than the milk fat for the
three tested milk (Figure 4),as the values
of the ™ control are the highest for
BWDXTG (8.98%) and BWDxAN (8.92%),
and the lowest for BWD (8.61%) of the I*
control. For all three groups of goats, the
milk is with dry fat-free residue higher
than the requirements of Regulation
853/2004 (8.0%).
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Fig. 4. Dynamics in the content of dry fat-free residue, %
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N3meHeHneTo B CTOHOCTMTE Ha
npotemHa ca oTpaseHn Ha durypa 5.
Ha6nogasar ce no-BYCOKM pesyntatn u
3a Tpute rpynu Ha lll KOHTpona, KaTto
pasnukata Mexgy Hai-HuckaTa W Haw-
BMUCOkaTa cToiHOCT e 0.35% 3a BBM,
0.29% 3a BBEMXTT 1 0.45% 3a BEMxAH.
JaHHnTe nonyyeHn oT Hac ca 6nmM3kn Ao
Te3n Ha Terziyska et al. (1994) 3a o6uy,
6entbk npn BBM nopoga — 3.11% u go
Te3un Ha Zunev (1991) 3a cbulaTa nopoga
(3.18-3.41%, cpegHo 3.26%). N 3a Tpute

Changes in protein values are
shown in Figure 5 Higher results were
observed for the three groups of il
control, with the difference between the
lowest and highest values being 0.35%
for BWD, 0.29% for BWDXTG and 0.45%
for BWDXAN. Our data is similar to that of
Terziyska et al. (1994) for total protein in
BWD breed — 3.11% and to Zunev (1991)
for the same breed (3.18-3.41%, on
average 3.26%). For all three studied
groups, the protein indicator tends to

npocnefeHun rpynu nokasaTensart npotenH | increase at the end of the lactation
cnefBa TeHAEHUMS Ha noBuwaBaHe B | period.
Kpas Ha slakTaunoHus neprnoga.
4
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®dur. 5. JnHaMmmnka B Cb4bpPXXaHNETO Ha NpoTenH, %
dur. 5. Dynamics in the protein content, %

[JaHHnTe 3a U3MEHEHMETO Ha
naktosata B M3cCfefBaHuMTe  MIEYHU
KOHTPO/IM € oTpa3eHo Ha durypa 6. Hait-
BMCOKWN pe3ynTaTu 1 Npu TPUTE NOPOAHU
rpynM uma Ha | KOHTpona CbOTBETHO
4.68% 3a BBM, 4.69% 3a BBMXTI 1
4.53% 3a BBEMxAH, koeTto e 62130 Ao
noJsly4eHoTo oT Anifantakis and
Kandarakis (1980) 3a nakto3a B MNSIKOTO
Ha CaaHCKun Ko3u — oT 4.15-4.70%.

The data on lactose change in the
milk controls tested are shown in Figure
6. The I* control has the highest results in
all three groups, respectively 4.68% for
BWD, 4.69% for BWDXTG and 4.53% for
BWDxAN, which is close to that obtained
from Anifantakis and Kandarakis (1980)
for lactose in the milk of Saanen goats -
from 4.15-4.70%.
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n3BOAN CONCLUSIONS

C Hail-BCOKa MJIEYHOCT ca Ko3uTe
ot BBM nopogara, cnegsaHu OT KPbCTOC-
knute Ha BBEMXTT u Te3n Ha BEMxAH.

CTONHOCTUTE 3a CbAbPXKAHUETO Ha
CYXO BeLLeCTBO, Cyx 6e3macinieH ocTaTbk,
NPOTEVH 1N M/IEYHA Ma3HUHA ca NO-BUCOKM
B MJ/IIKOTO Ha KPbCTOCKUTE B CpaBHEHME C
BEM nopogara.

B no-wmpokn BapuaumoHHu rpaHu-
LM ce U3MEHS CbAbPXaHWETO Ha MievyHa
MasHMHa M CyXO BellecTBO, a He3Hauu-
Te/IHO BapvpaHe ce Habnwgasa npu
cyxusa 6e3MacnieH octaTbk U nNpoTenHa u
npu TpuTe rpynu.

W npu TpuTe nu3cnegsaHn nopoaHU
rpynn Ko3n ce HabnawaaBaT Hali-HUCKK
pe3yntatym B cpefara Ha NaktauuMoHHUSA
nepvog 3a nokasaresiMte Cyxo BeLlecTBo,
cyx 6e3macnieH ocTartbk, MNpPOTENH W
M/IeYHa Ma3HuHa.

The goats of BWD breed has the
highest milk vyield, followed by the
crossbreeds of BWDXTG and BWDXxAN.

The values of the content of dry fat-
free residue, protein and milk fat are
higher in milk of crossbreeds in
comparison with BWD breed.

The milk fat and dry matter content
varied in wider variation ranges, and
minor variations were observed for the dry
fat-free residue and the protein in the
three groups.

In all three study groups of goats,
the lowest results were recorded in the
middle of the lactation period for the
indicators of dry matter, dry fat-free
residue, protein and milk fat.
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PE3IOME

Pesyntatn oT npoyyBaHus, rnokas-
BaT, ye xemosumdarta, Kato BbTpeLlHa
cpefa Ha nyefniHWA opraHu3bM, ce B/vse
OT XpaHeHeTo U MOXe fa Ce M3Mnos3sa
KaTo KpuTepuii 3a OLeHka BANAHWETO Ha
npunaraHuTe  CTUMy/MpalLM  MpoayKTU
npw noaxpaHeaHe Ha nyenHuTe
cemelictea M Kato OGuouHAMKaTop 3a
3ambpcaBaHe Ha OKoJsiHaTa cpefa.

MMpoyyBaHeTo CBLC CTUMYyNUPaLLN
NMPOAYKTW, OKasBalliyM BUSHNE BbPXY
cbCTaBa Ha xemosum@ara e nposeaeHo
cnep NPosIeTHO NoABYANUTENHO MOAXPaH-
BaHe Ha nuyesHW cemeicTtea npes 2011 r.
Ha EkcnepumeHTanHus nyenuH Ha OnuT-
Ha CTaHLUMA Mo XMBOTHOBBLACTBO U 3eme-
aenve (OCXK3) rp. CMONSH 1 Ha nyesiHa
Ha nuenapcka depma ,Mutesn” B TIp.
CmMongH. 3a nogxpaHBaHe Ha nuyesiHuTe
cemelicTBa ca M3M0/3BaHU NPOAYKTUTE
“Vita feed gold” (BkntouBa €CTECTBEH EKC-
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SUMMARY
Results of the studies have shown
that hemolymph, as the internal

environment of the bee, is influenced by
nutrition and can be used as a criterion for
assessing the impact of applied stimulant
products on feeding bee families and as a
bioindicator for environmental pollution.

The study of stimulant products
affecting the hemolymph composition was
conducted after a spring-induction feeding
of bee families in 2011 of the
Experimental Apiary of the Experimental
Station for Livestock and Agriculture
(ESLA), Smolyan, and of a beehive of the
Bee Farm Mitevi in the town of Smolyan.

For feed to the bee families, the products
"Vita feed gold" (includes natural beetroot
extract and molasses in distilled water),



TpakT OT UBeK/1I0 1 Menaca B AecTuivpaHa
BOAa), ,Anugac” (CbCTOM Ce OT pPacTUTESTHM
eKkcTpakTu), ,Onurogocu” (BkIoYBa aMUHO-
Kncenuun), ,AHOANUT-7" (ENEKTPOXMMMUYHO
akTvBupaH BOAeH pasTeop) u,Ecophil-P”
(npenapaTt Ha ocHoBaTa Ha €eKCTpakTu OT
pacTeHus, CbAbpXKally akTUBHN BeLLecTBa -
TaHWHKW, hnaBoHOMAW, BbrAexuapatu, asy-
JIEHWN, OPraHWYHU KWUCEsNIMHW, 3axapu n ap.
CbabpXaHMeTo Ha o6u, 6enTbk B nNpobu
xemonunmda Ha nyesin paboTHUYKK OT BKJIIO-
YyeHUTe B NPOYYBaAHETO MYeSIHU ceMeicTBa
Gele onpegeneHo cnekTpodPOoTOMETPUYHO
C AmarHocTtuuyeH TecT Ha Audit Diagnostics.

OT nony4yeHnTe pesyntatu 3a nyesnu-
Ha Ha OCXK3-CMonsiH MakcuMmasiHata CTOW-
HOCT 3a CbAbpxaHue Ha o6l 6enTbk B npo-
6ute xemonumda e onpegeneHa 3a nyenu-
Te, nosjlyyaBasin CTUMY/MPALLUA MPOAYKT
.Ecophil-P* (63,21+36,84 g/l). OTyeTeHuTe
pas/iMkM ca C BMCOKa CTeMNeH Ha [0CToBep-
HocT (P20,001). AHanM3bLT Ha MosydeHuTe
pesynrtaty nokassa NnosulLIABaHe CbAbpxa-
HMETO Ha 06u, 6enTbk B xemonumdara Ha
nyenu paboTHUYKK, MonyyYaBasIv C XpaHaTta
cu ctumynupawmnTe npenapatn ,Anungac” u
~Onurocpocn” (3a nuesimH Mutesn).

KnwoyoBu gymn: mefoHOCHa nyena,
CTMMy/NIMpaLo noAxpaHBaHe, xemosmmda,
o6, 6enTbk

YBO/,

ALleKBaTHOTO XpaHeHe nognomara
pasBMTVETO Ha 3[4paBu NYesnHu cemeiic-
TBa (Brodschneide and Crailsheim, 2010).
N3BecTHO e, ye ecTecTBeHaTa xpaHa 3a
nyenuTe ca mega v npaileua. Te ca nbi-
HOLeHHa XpaHa, 3all0TO CbAbpXaT BCUY-
KM HeobXoaumM CbCTaBKu 3a pasBUTUETO,
pacTexa 1 XW3HeHUTe Npouecy Ha nyen-
HUA opraHusbM (Simin, 1995). Hanpumep,
p-KymMapuHoBa KucenvHa € npuMpoaHO
CbefMHeHNe, KOeTo NPUCHCTBA B LBETHUSA
npatlew, npeavs3BuKBa U3passBaHETO Ha
HAKOJIKO TEHW, CBbp3aHW C [eTOKCUKa-
umaTa M UMyHHUTE OTroBopu Ha Apis
mellifera (Negri et al., 2015.).

Xemonumdara npu MegoHocHaTa
nyena cHabaaBa BCUYKW KNETKW, TbKaHU U
opraHv C XpaHUTesNHW BellecTsa, MOCTb-
nnn B Hea cfej  XpaHOCMW/IaHEeTo.
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"Apidas" (consisting of plant extracts),
"Oligophos" (includes amino acids),
"Anolyte-7" (electrochemically activated
aqueous solution) and "Ecophil-P" (a plant
extract based on tannins, flavonoids,
carbohydrates, azulenes, organic acids,
sugars, and others. The total protein
content in the bee samples of worker
bees from the bee families included in the
study was determined
spectrophotometrically with a diagnostic
test by Audit Diagnostics.

From the results obtained for
ESLA-Smolyan apiary, the maximum
value for total protein content in

haemolymph samples was determined for
the bees receiving the stimulant product
"Ecophil-P" (63,21 % 36,84 g/l). The
obtained differences are highly reliable
(P=0,001). The analysis of the obtained
results shows an increase in the total
protein content in the hemolymph of bees
workers who received with their food the
stimulant preparations "Apidas" and
"Oligophos" (for apiary Mitevi).

Key words: honey bee, stimulating
feeding, hemolymph, total protein

INTRODUCTION

Adequate nutrition supports the
development of healthy bee families
(Brodschneide and Crailsheim, 2010). It is
known that natural food for bees is honey
and pollen. They are a complete food
because they contain all the necessary
ingredients for the development, growth
and living processes of the bee organism
(Simin, 1995). For example, p-coumaric
acid is a natural compound present in
pollen, causing expression of several
genes associated with detoxification and
immune responses of Apis mellifera
(Negri et al., 2015).

Hemolymph in the honey bee
provides all cells, tissues and organs with
nutrients that enter it after digestion. It
also has a protective function, it carries



OcBeH ToBa TS UMa 1 3awmTHa YHKLMS,
HOCW 0TYacCTUN KAC/IOPOA,

VIMyHWTETBT Npu nuenuTe 3aBucu
U3K/TIOYUTENHO OT KOJINYECTBEHOTO Cb-
ObpXaHve Ha NpoTEeUHUTE B XEMOJIMM-
tpata nm (Lazarov et al., 2016).

Pesyntatute oT npoy4BaHus, npo-
BEEHN B Hawara cTpaHa nokaseart, ye
xemonmmdiata, Kato BbTpeLllHa cpeja Ha
nyenHNS OpraHn3bM, Ce B/IUSIE OT XpaHe-
HeTo (Zhelyazkova and Gurgulova, 2000;
Zhelyazkova et al., 2004; Balkanska,
2017). B Ta3u Bpb3ka aBTOpUTE Npuemar,
ye nuenHarta KPbB MOXE [a Ce U3nosi3sa
Kato KpUTepuin 3a OLeHKa BANAHWETO Ha
npunaraHuTe  CTUMyAMpawmM MpoayKTU
npv nogxpaHBaHe Ha MyenHuTe cemeic-
TBa M kaTo bMonHavkKaTop 3a 3amMmbpcsBa-
He Ha OKojiHaTa cpeja C necTuuuan u
APYrv OTPOBHYM BelecTBa. AHTUOKCUMAAHT-
HaTa 3awuTa Ha n4yenMTe e cBbp3aHa C
Bb3pacTTa, KaTo Bb3pacTHMTe nyenu (Hag
20 gHeBHa Bb3pacT) ca No-ycToluMBU Ha
TOKCUYHUSA eqpekT Ha necTuumanTe u umat
Nno-BMCOKa  aHTMOKCMAaHTHa  3awuTta
(Slowinska et al., 2016).

Llenta Ha npoyyBaHeTo e pga ce
onpegenu cCbAbpXXaHNETO Ha 06l 6enTbK
B Xemonumdata Ha nyenm pPadoTHUYKM
cnepf nNposieTHoO NoAdyAMTENHO NoaxpaH-
BaHe CbC CTUMYyNMpaLLy NPOLYKTU.

MATEPVAJT N METOOU

B wu3cnepBaHeTo 65xa BK/IHOYEHU
nyesiHN cemelicTBa OT MecCTHarTa nyena
Apis mellifera L. 3aceneHn B MHOrokop-
MyCHW KoLlepw - cuctema JlaHrcTpoT-PyT.

3a nogxpaHBaHe Ha nuenHuTe
cemelicTBa 65xa U3N0A3BaHN NPOAYKTUTE
“Vita feed gold”, ,Ecophil-P”, ,Anupac”,
~Onurogocu” n ,AHONUT -7".

,Vita feed gold” npeacrtasnsiBa Teu-
Ha KOHLIEHTpMpaHa xpaHa 3a nyesnu, cbe-
TaBeHa OT eCTEeCTBEH EKCTPaKT OT LBEK/O
n menaca B fgectunvpaHa sopa. lpepg-
HasHauyeHneTo U e ja cTumynupa pacre-
Xa 1 pasBUTUETO Ha NYesiHUTe cemelic-
TBa. MNpuTexaBa HayyHO AOKas3aH edekT
3a HamasaBaHe 6pos Ha cnopute Ha
Nosema apis. Vima u3paseH nonoxuTe-
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oxygen in apart.

The immunity in bees depends
exclusively on the protein content of the
hemolymph (Lazarov et al., 2016).

The results of studies conducted in
our country show that hemolymph, as the

internal  environment of the bee’s
organism, is affected by nutrition
(Zhelyazkova and Gurgulova, 2000;

Zhelyazkova et al., 2004; Balkanska,
2017). In this regard, the authors assume
that bee blood can be used as a criterion
for assessing the impact of applied
stimulant products on feeding bee families
and as a bioindicator for environmental
pollution with pesticides and other
poisonous substances. Antioxidant
protection of the bees is age-related, with
adult bees (over 20 days of age) more
resistant to the toxic effect of pesticides
and having higher antioxidant protection
(Slowinska et al., 2016)

The aim of the study was to
determine the total protein content in
workers’ bee hemolimphs after spring
stimulation with stimulant products.

MATERIAL AND METHODS

The study included bee colonies of
the local Apis mellifera L. bee colonized in
multicoloured hives - Langstroth-Ruth.

To feed the bee families, the
products "Vita feed gold", "Ecophil-P",
"Apidas”, "Oligophos" and "Anolyte -7"
were used.

.Vita feed gold” is a liquid
concentrated beverage feed consisting of
natural beetroot extract and molasses in
distilled water. Its purpose is to stimulate
the growth and development of bee
families. It has a scientifically proven
effective in reducing the number of spores
of Nosema apis. It has a positive effect in
the treatment of diarrhoea. It can be used



neH edekT Npu feyeHve Ha guapun.
Moxe aa ce 1M3non3sa no BCAKO BpemMe Ha
roguHata, HO Hali-gobbp edekt ce
nocTura ako ce MpuIoXKu npes nponerra
WA eceHTa npu cnabwm cemeictea. 3a
CTUMYy/IMpaHe Ha nyesiHMTe cemeicTea ce
npuroTea cnegHusa pasteop: 10 ml “Vita
feed gold” kbM 990 ml 3axapeH cupon
(1:2).

-Ecophil-P” e npenapaT 3a pacTu-
TeslHa 3almTa C akapuuuaHo U UHCEKTU-
ungHo pgeicteue. [pepctaBnsiBa  ekc-
TPakT OT pacTeHus, CbAbpPXaluy aKTUBHU
BeLlecTBa - TaHUHW, hiaBoHOMAN, CeCKu-
TepneHu, Bbrexuaparu, asyneHu, Tepne-
HOWOHWN CbefUHEHUs, OpPraHUYHN Kucenn-
HK, 3axapn n gp. MNMpoAyKTbT BKIOYBA Y
ctabunmnsaTop, KOMTO ro npegnassa oOT
pa3BuTME Ha njeceHy N pepmeHTauns un
My ocurypsiea rogHocT [0 efHa roguvHa.
-Ecophil-P” 3ana3Ba BKycOBUTE U TEXHO-
NOrMYHUTE MoKasaTesIn Ha CesICKOKTOoNaH-
CKMUTe NPOAYKTU U He ce akymynupa B TaX.

Anupgac e rpy3vHCKA npenapar Ha
OCHOBaTa Ha pacTuTefniHu ekcTpakTu. Mpea-
CTaBnsiBa TbMHa TeYHOCT. JlecHo ce yc-
BOsIBA OT MyesiMTe CbC 3axapeH cupon 1:1.
Mpunara ce egHokpaTHO Mo 5 ml Ha nyesiHO
cemelicTBo kKbM 500 ml 3axapeH cupon.

Onwurochocy e rpysuHCKU npenapart
Ha oOcHOBaTa Ha amuHoKucesnuHu. [pep-
CTaBnsiBa TbMHa TEYHOCT, KOSATO JIECHO ce
yCcBOsiIBa OT MYesiMTe CbC 3axapeH cupon
1:1. NMpunara ce egHokpatHo Mo 5 ml Ha
nyesiHo cemeiictBo kbM 500 ml 3axapeH
cupon.

AHONNT-7 npeAcTaBnsiBa 6e3uBeT-
Ha TEYHOCT CbC crneuugmryHa Mrupusma Ha
OKCUAaHTU. Xapaktepusnpa ce cbC cnej-
HWUTe nokasatenu: pH 2 + 7, OKUCNIUTENTHO —
peAyKUMOoHEeH noTeHuuan (ORP) = +800 mV +
+1200 mV, KOHUEHTpaunsa Ha OKCU-[AaHTU
(Cox) 0,005% 0,05%. AKTUBHO
JelicTBawute BelecTBa B aHo/MTa ca
MeTacTabusiHa CMec OT XJI0PKUCNOPOLHN
W NEepoKCUAHU CbeAWHEHUS, KOUTO B ne-
puoga Ha cBoATa penakcauuns NPOMEHST
OTHOCUTENHUTE CU KOHUeHTpauuu. Cnepg
TO3W nepuos aHo/MTBLT Ce Bpblla B
U3XOAHOTO CM CbCTOAHUE HUCKO
MUHepanu3npaH BoOA4eH pa3TBop.
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at any time of the year but the best effect
is achieved if applied in spring or autumn
in weak families. Moxe ga ce m3nonsea
Nno BCAKO Bpeme Ha roguHara, Ho Hali-
[06bp edrekT ce nocTura ako ce NPUIoXu
npes nposieTta WAM eceHTa npu cnabu
cemeiictBa. To stimulate the bee families,
prepare the following solution: 10 ml "Vita
feed gold" to 990 ml sugar syrup (1: 1).

-Ecophil-P” is a plant protection
product with acaricide and insecticide
action. It is an extract of plants containing
active substances - tannins, flavonoids,
sesquiterpenes, carbohydrates, azulenes,
terpenoid compounds, organic acids,
sugars, etc. The product also includes a
stabilizer that protects it from mould
growth and fermentation and provides it
with a shelf life of up to one vyear.
"Ecophil-P" keeps the taste and
technological performance of agricultural
products and does not accumulate in
them.

Apidas is a Georgian preparation
based on plant extracts. It is a dark liquid.
Easily digested by bees with 1: 1 sugar
syrup. Apply 5 ml of a bee family once to
500 ml of sugar syrup.

Oligophos is a Georgian
preparation based on amino acids. It is a
dark liquid that is easily absorbed by bees
with 1: 1 sugar syrup. Apply 5 ml of a bee
family once to 500 ml of sugar syrup.

Anolyt-7 is a colourless liquid with a
specific odour of oxidants. It is
characterized by the following
parameters: pH 2 + 7, Oxidation Reduction
Potential (ORP) = +800 mV + +1200 mV,
Oxidation Concentration (Cox) = 0,005% =+
0,05%. The active substances in the
anolyte are a metastable mixture of
chloroxylenol and peroxide compounds
that in the course of their relaxation alter
their relative concentrations. After this
period, the anolyte is returned to its
original state - a low mineralized aqueous
solution.



lMponeTtHoTO CTUMyIMpaLLo Xpa-
HEHE Ha cemeilcTBaTa 3anoyHa Ha
08.04.2011 r. v npogbaxn oo 06.06.2011
r. N3nutBaHeTO Gelle npoBefeHO Ha aBa
nyenunHa: ekcrnepyMeHTaneH n4yesivH Ha
OCXK3 rp. CMONAH 1 NYEeNUH Ha nyenap-
cka pepma ,Mutesn” rp. CMONSH.

Cchopmupanm b6sixa 7 rpynu - age
KOHTPO/IHM Tpynu (3a BCEKN MYENUH Mo
efHa) U NeT OnNUTHU C No 5 nuenHu
CeMeiicTBa, M3pPaBHEHW NO KO/IMYECTBO Ha
nuenute (cuna), NUIOTO WU XPaHUTESTHUTE
3anacu (Meg n npawed,).

MogxpaHBaHETO  Ha  MYesHuTe
cemeiicTBa npe3 nNpofeTHus nepuos
6eLle N3BbPLLEHO MO criefHaTa cxema:

» KoHTponHa rpyna — nogxpaHsaHe
CbC 3axapeH pasteop (1 : 1) 6e3 gob6asku;

e OnuTHa rpyna — nogxpaHBaHe C
pobaeka Ha “Vita feed gold” B go3a 10 ml/l
3axapeH pastsop (1:1);

e OnuTHa rpyna — nogxpaHBaHe C
pobaeka Ha “Ecophil-P” B po3a 50 ml/l
3axapeH pasteop (1:1).

e OnuTHa rpyna — noaxpaHBaHe C
pobaBka Ha “Annpgac” B gosa 5 ml egHo-
KpaTHO KbM 500 ml 3axapeH pa3TBop.

e OnuTHa rpyna — noaxpaHeaHe C
pobaeka Ha ,Onurodgocn” B gosa 5 ml eq-
HokpaTHo kbM 500 ml 3axapeH pa3TBop.

e OnuTHa rpyna — nogxpaHBaHe C
JAHONUT-7“. Tlpurotea ce pastsop 1:1 ot
3axap ¥ aHOMT.

Ha Bcsiko nyesiHO cemelicTBO 6sxa
ocurypeHn obuwo no 5 | 3axapeH pasTeop,
nofaBaH B XPaHWKUTE Ha Kowepwute no
500 ml npe3 nHTepsann o1 2-3 gHU.

B kpas Ha nponetHus onuTeH ne-
puvofa cnep npuklyBaHe Ha noaxpaHsa-
HEeTO OT BCAKO MYenHO ceMeincTBo 6sxa
0QOpPMEHN MPO6M OT MAaAn HeneTAwm
nyenu pabotHmuku. MuenmTe 6axa ynos-
BaHW C OAMETU/IOB €Tep W BedHara cnep
TOBa OT TAX 6ele nosyvyeHa xemonumda
no o6LoNpMeTUs B NYenapcTBOTO MeTod —
M3CMyKBaHe Ha xemosmmdara ¢ nacTbo-
poBa nuneTa Ha rpaHuuata mexay 2-pu u
3-Tn KopeMmeH Teprut. MNonyyeHata xemo-
nivmda ce u3NMBa B Masika enpyBeTka
NN eneHgopka. 3aAb/DKUTENIHO CbAye-
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The spring stimulating family meal
started on 08.04.2011. and continued until
06.06.2011. The test was conducted on
two apiaries: experimental beekeeping of
ESLA Smolyan and an apiary of
beekeeping farm Mitevi Smolyan.

There were 7 groups - two control
groups (for each apiary one) and five
experienced with 5 bee families equalized
by the number of bees (force), the brood
and the food stocks (honey and pollen).

The nursing of bee families during
the spring period was carried out
according to the following scheme:

« Control group - feeding with sugar
solution (1: 1) without additives;

» Experimental group - feeding with
the addition of "Vita feed gold" at a dose
of 10 ml/l of sugar solution (1: 1);

» Experimental group - feeding with
"Ecophil-P" supplement at a dose of 50
ml/l sugar solution (1: 1).

« Experimental group - feeding with
“Apidas” supplement in a dose of 5 ml
once to 500 ml of sugar solution.

« Experimental group - feeding with
"Oligophos" supplement in a dose of 5 ml
once to 500 ml of sugar solution.

» Experimental group - feeding with
"Anolyte-7". Prepare a 1: 1 solution of
sugar and anolyte

Each of the bee families provided a
total of 5 L of a sugar solution fed into the
500 ml per hives at intervals of 2 to 3
days.

At the end of the spring
experimental period after completion of
feeding on each bee family, samples of
young non-flight bees. The bees were
anaesthetized with diethyl ether and
immediately afterwards a hemolymph was
obtained according to the conventional
beekeeping method suction  of
haemolymph with a pasteurized pipette at
the boundary between 2nd and 3rd
abdominal tergite. The obtained
haemolymph is poured into a small tube
or eppendorf. It is imperative that the



Tata, B KOUTO ce cbbupa xemonmmdaTa
ce Abpxart B nes.

MonyyeHnTe npobu c xemonumda
6s1xa CbxpaHsaBaHM BbB (hpusep Ao
U3BbPLUBAHE HA aHa/IM3nTe.

CbabpXxaHMeTo Ha 06w, 6enTbK B
npobu xemonuma Ha nyenu paboTHUUKN
OT BK/IOYEHMTE B MNPOYYBAHETO MYESHU
cemeiicTBa 6elle onpefeneHo CnekTpo-
(POTOMETPUYHO C AMArHOCTMYEH TecT Ha
Audit Diagnostics. AHanusuTe 6sxa u3-
BbpLeEHN B HauuwoHasHaTta pediepeHTHa
nabopartopusita ,3gpaBe Ha nyenute’
kbM HOAHVBMW rp. Codous.

PE3SYNTATV N OBCBbXOAHE
Pesyntatnte 3a cbObpxaHWe Ha
06, 6enTbLK B Npobu xemonumda oT nye-
nn paboTHUYKM oT nyesivH OCXK3 u nye-
NMH MuTeBun - rp.CmMoNsAH npe3 nposnert-
HUSA Nepuopg, ca oTpaseHn B Tabnuua 1.

vessels in which the hemolymph is
collected are kept in ice.

The obtained haemolymph samples
were stored in the freezer until the assays
were performed.

The total protein content in
honeybee samples of worker bees from
the bee families included in the study was
determined spectrophotometrically with a
diagnostic test of Audit Diagnostics. The
analyses were carried out at the National
Reference Laboratory "Bee Health" at
NNNDNM Sofia.

RESULTS AND DISCUSSION
The results for total protein content
in samples of hemolymph samples from
beehives from ESLA apiary and beehive
Mitevi - Smolyan in the spring period are
shown in Table. 1.

Tabnmua 1. CbAabpxaHue Ha obuw, 6entbkK (g/l) B xemonmmdoata Ha nyenu

paboTHUYKU

Table 1. Total protein content (g/l) in workers’ bee hemolymph

pyna KoHTpona | ,AHonut-7“ .Vita Feed +Ecophi-P* JAnngact Onwurocpocu
Group Control LAnolyt-7* Gold“ LApidas* Oligophos
MyenuH OCXK3, CmonsH / Apiary ESLA, Smolyan
6L, 6enTbk 26,93+8,27 | 29,49+5,56 27,86+3,26 63,21+36,84
Total protein ) )
locToBepHOCT
Ha pasnvkuTe K-Ecophi-P***; AHonuT7-Ecophi-P***; VFG-Ecophi-P***
Probability of K- Ecophil-P -P***; Anolyt-7-Ecophi-P***; VFG-Ecophi-P***
the differences
MyenvH Mutesn, CmonsH / Apiary Mitevi, Smolyan
061, 6enTbK 46,48+7,18 50,43+9,99 54,14+12,06
Total protein ) ) )
JJocToBEpHOCT
Ha pasnvkuTe K-Anngac*; K-Onurodocu**; Anmgac-Onurocgpocu*
Probability of K-Apidas*; K-Oligophos**; Apidas-Oligophos*
the differences
*P<0,05 **P<0,01 **P<0,001
or nosnyyeHuTe pesynTtatu From the obtained results (Table 1)

(Tabnuua 1) 3a nyenuHa Ha OCX3 e
BMAHO, Ye MakcMmanHaTa CTOWHOCT 3a
CbAbpXaHue Ha o6l 6enTbk B npobute
xemonumda e onpejesieHa 3a nyenuTe,
nosyyaBasim  CTUMy/Mpawms  NpoayKT
~Ecophil-P* (63,21+36,84 g/l), koeTo e ¢
2,14-2,35 nNbTM  NO-BUCOKO  CNpAMO
ocTaHasmMTe rpynn. OTyeTeHuTe pas/vku

for ESLA apiary, it is evident that the
maximum value for total protein content
in haemolymph samples is determined for
bees, received the stimulant product
~Ecophil-P* (63,21+36,84 g/l), which is
with 2,14-2,35 times higher than other
groups. The reported differences are of a
high degree of probability (P<0,001). The
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ca C BUCOKa CTeneH Ha [0CTOBEPHOCT
(P<0,001). Npoy4BaHMAT NpPU3HakK 3a nyesnau-
Te, npuemManu npenaparure ,AHONUT-7" 1
,Vita Feed Gold” e cbC cpegHu cTOlHOC-
™ (29,49+5,56 g/l; 27,86+3,26 g/l) 6/113-
KW 0O Te3n Ha KOHTposiHata rpyna
(26,93£8,27 g/l).

Mpu nYenHUTEe ceMencTBa OT NYenunH
MuUTEBU MUHMMasTHaTa CTOMHOCT 3a CbAbp-
XaHue Ha 06w, 6enTbk B xemonumdaTa e
ycTaHoBeHa 3a npobute nyenm  oOT
KOHTpoNHarta rpyna (46,48+7,18 g/l). Mpu
onutHuTe rpynn (nonyyaeanm ,Anugac” u
»O0nurochocn”) ca onpegeneHn cbusMmepmumm
CTOMHOCTU 3a Npu3Haka CbAbpxaHue Ha
06, 6enTbK B XeMosimmlara — CbOTBETHO
50,43+9,99 g/l n 54,14+12,06 g/l. OTueTe-
HWUTe pasfiMkn ca HegocToBepHU. C HucKa
cTeneH Ha pocToBepHocT (P < 0,05) ca
YyCTaHOBEHWTE pPas3/iku  Mexay rpynure
KoHtpona - ,Anngac“ wun ,Anumpac*
~Lonurococn”, a cbC cpefHa CTeneH Ha
poctoBepHoct (P < 0,01) - wmexay
KoHTpona — ,Onurogocun®.

AHaNU3bT Ha NosyYyeHuUTe pesynTtatu
rnokassa noBullaBaHe CbAbPXKAHMETO Ha
o6, 6enTbk B xemonumdata Ha n4yesnn
paboTHWYKK, MosyyaBaM C XpaHata cu
cTumynupawmTe npenapatu ,Ecophil-P* (3a
nyesimH OCXK3), ,Anugac” n ,Onurodocu’
(3a nuenMH Mutesn).

Pesyntatute oT HacToALWOTO NPOyY-
BaHe NoTBbpXAaBaT YCTaHOBEHOTO OT Apy-
M OBTapCcKN U YYXAECTPaHHW aBTopu, ye
KO/IM4eCTBOTO Ha 06l 6eNTbK B XeMONNM-
(hata Ha n4yesin paboOTHWYKM ce BMse OT
peavua aktopu (TEXHONOIUSA Ha OTrIex-
[JaHe 1 XpaHeHe Ha nuyenHuTe CeMeincTsa,
CTemneH Ha nposiBa Ha XUIMeHHo nosefeHve,
3ambpcsiBaHe Ha OkosiHata cpefa, 3abons-
BaHWA MO nyenuMTe W NUIOTO, onapasuTa-
BaHe ¢ Varroa destructor n gp.) (Glinski and
Jarosz, 1987; Glinski and Kauko, 1995;
Kynchev et al.,, 1997; Zhelyazkova and
Gurgulova, 2000; Gurgulova et al., 2001;
Zhelyazkova et al., 2004; Shumkova, 2016;
Lazarov, 2017).

N3BOAN

OnpegeneHo e MOBULIABAHE Chb-
ObPXaHMETO Ha 06l 6eNTbK B XEMO/UM-
chata Ha nyenun paboTHUYKK, NosyYaBasm

study of the bees taking the preparations
LAnolyt-7" and ,Vita Feed Gold” has
average  values (29,4945,56  gl/l;
27,86+3,26 g/l) similar to those of the
control group (26,93+8,27 g/l).

In the bee families of apiary Mitevi,
the minimal value for total protein content
in hemolymph was found for bee samples
from the control group (46,48+7,18 g/l). In
the experimental groups (received
"Apidas" and "Oligophos"), measurable
values for the characteristic protein
content of the haemolymph — respectively
50,43+9,99 g/l and 54,14+12,06 g/l. The
reported differences are unreliable. With
low probabilty (P < 0,05) are the
differences between Control Groups —
LApidas“ and ,Apidas“ — ,Oligophos”, but
with an average degree of probability (P <
0,01) — between Control — ,,Oligophos*”.

The analysis of the obtained
results showed an increase in the total
protein content in the workers’ bee
hemolymph, who received the stimulant
preparations with their food ,Ecophil-P*
(for apiary ESLA), LApidas“ and
,0ligophos* (for apiary Mitevi).

The results of this study confirm
the findings of other Bulgarian and
foreign authors that the amount of total
protein in worker bee hemolymph is
influenced by a number of factors
(breeding and feeding technology of bee
families, degree of hygiene behavior,
environmental pollution, bee and brood
diseases, infestation with  Varroa
destructor etc.) (Glinski and Jarosz, 1987;
Glinski and Kauko, 1995; Kynchev et al.,
1997; Zhelyazkova and Gurgulova, 2000;
Gurgulova et al.,, 2001; Zhelyazkova et
al., 2004; Shumkova, 2016; Lazarov,
2017).

CONCLUSIONS

It is definitely an increase in the
total protein content in the hemolymph of
bees workers who have received with

a7



C XpaHaTa cu CTUMy/iMpalLTe npenapaTtu
~Ecophil-P“, JAnmngac” n ,Onurococn".

CbabpXxaHMeTo Ha 06w, 6enTbK B
Xemonumaara Ha nyenute pPadoTHUYKK
MOXe [a Ce M3M0/3Ba KaTo KpuTepuii 3a
onpefensiHe XpaHuTesiHata CTOMHOCT Ha
npunaraHn B N4yenapckata npakTvka
CTUMYNMpaLL NPOAYKTH.

BNAITOOAPHOCTU

ABTOpUTE Ha TOBa Wu3CNeaBaHe
u3kassaT CBOUTE CbpaedvHn 6naropap-
HOCTU KbM npody. KanuHka [yprynosa,
[OBH., KOATO npefocTaBy 3a U3NUTBaHe
[Ba HenosHaTu rpy3nHCKW npenapaTa -
Anvgac n Onurocpocn 1 onpefesn Chb-
ObpXaHneTo Ha o6l 6enTbk B XeMo-
nMmda Ha nyenn-paboTHUYKN.

their food the stimulant preparations
"Ecophil-P", "Apidas" and "Oligoghos".

The total protein content in worker
bee hemolymph can be used as a
criterion for determining the nutritional
value of apiculture products used in
beekeeping.
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PE3IOME

AHanusvpaHu ca akropute Ha
MexayHapogHaTa 6usHec cpefa Ha OCHO-
Bara Ha nMnpoBefleHO wu3cnefBaHe 3a
rnobasnHuTe TeHAEHUMM Ha nasapute Ha
NYesiHN NPOAYKTU, TEXHUTE KOHKYPEHTU U
3aMecCTUTEe IV 1 KOHIOHKTypaTa Ha Mexay-
HapogHutTe nasapu. W3cnepgaHeTo 06-
XBalla 1 HauuoHanHata 6usHec cpefa C
pasmepute U CTpyKTypaTa Ha HauuoHan-
HUTE NPOAYKTOBW Nasapu M nasapure Ha
(hakTopM 1 Ha cpeacTea 3a Npov3BOACTBO
Ha nyenHW npoaykTu. Ha ocHoBaTa Ha
NocoYeHUTe aHa/IM3n ca AeTepMUHUpaHn
Bb3MOXHOCTMTE ¥ 3annaxute npeg o6bn-
rapckoto nuenapcteo. W3cnepBaHa e
oTpacnosarta 6usHec cpefa, Ypes aHan3
Ha pasBUTUETO U CbCTOSAHMETO Ha ObA-
rapckoto nyenapcrtso. OTYETEH e n no-
TeHUMasa 3a pasBuUTUE Ha HauMOoHasHUA
CEeKTop nyenapcrso, Ha OCHoBaTa Ha
npoesefieHo u3cnefBaHe. B pesynrtar Ha
Tesn wuscnengaHuss ca [AeTepMUHUpaHu
cunHuTe u cnabute cTpaHu Ha Obi-
rapckoto n4yesiapcTeo. Ha ocHoBaTta Ha
aHanuampaHaTta nHdopmMmauma oT Mexay-
HapojHarta, HauuoHasiHaTa U oTpac/ioBa-
Ta 6usHec cpega e HanpaBeH SWOT
aHanns, cuHTesupaH B SWOT wmaTpuya
Ha 6brapckoTo NYeapcTBo.

Kntouosu oymu: 6barapcko
nyesnapcTso, busHec cpega, SWOT aHanm3
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SUMMARY

The factors of the international
business environment are analyzed based
on a survey of the global trends on the
markets of bee products, their competitors
and substitutes, and the situation on
global markets. The study also covers the
domestic business environment with the
size and structure of domestic product
markets and factor and resource markets
for bee products.

Based on the abovementioned analyses,
the possibilities and threats to the
Bulgarian beekeeping are determined.
The sectoral business environment has

been studied by analyzing the
development and state of Bulgarian
beekeeping. The potential for

development of the domestic beekeeping
sector is also reported based on a survey.
As a result of these studies, the strengths
and weaknesses of Bulgarian beekeeping
are determined. Based on the analyzed
information from the international, national
and sectoral business environment a
SWOT analysis is made and is
synthesized in a SWOT matrix of
Bulgarian beekeeping.

Key words: Bulgarian beekeeping,
business environment, SWOT analysis



YBO/[,

OcHoBHaTta uen Ha SWOT aHanmza
e fa uageHTuduumpa cunHute u cnabute
CTpaHu, Bb3MOXHOCTUTE U 3aniaxute Ha
6BbNArapckoTo MyenapcTeo, 3awoTto Te
onpefenaT HacToALWOTO N 6bAELWOTO My
CbCTOSIHWE, W ca npefnocrtaBka 3a
paspaboTBaHe Ha pas/iMyHM CcTparternu.
SWOT aHasm3a ce ocHOBaBa Ha aHanun3
Ha pakTopuTe Ha MexayHapogHata W
HauuoHanHata 6usHec cpefa, OT KOWUTO
npon3TMyaT Bb3MOXHOCTUTE U 3anjaxute
B c(pepara Ha nyenapcrBoTO, KakTo U Ha
aHanM3 Ha (pakTopuTe Ha oOTpacsosaTa
6u3Hec cpefia, OT KOUTO cnengat CUNHUTE
U cnabute CcTpaHM Ha HaLMOHaNHUA
CEKTOP MyenapcTso.

Mpeasua HaIMUMETO Ha CblliecTBe-
HW TPYAHOCTKM nNpes 6barapckoTo nyenap-
CTBO CBbp3aHW C /MKBUAHATA WU peHTa-
6unHaTta peanusauma Ha MexayHapoLHu-
Te 1 HaUMOHa/THUTe nasapu Ha Npou3BeX-
JaHnTe nuyenHn npoayktn  (Lyubenov,
2016), e Heobxogumo pa3paboTBaHeTo
Ha MapKEeTUHIOBW, WHOBaLMOHHU W Ap.
cTparteruu 3a Tesu nasapu, KouTo e my
Nno3BOJIAT Aa pasrbpHe CBOA NOTeHUMar.
OcHoBa 3a pa3paboTBaHeTO Ha pas/inyHu
ctpaternn e SWOT aHanm3a, 3a ocbLec-
TBABAHETO Ha KOWTO LWe wuscnegBame
MexayHapofHarta, HaluoHanHata u oT-
pacnoBata 6u3Hec cpefa Ha Gbarapcko-
TO NYenapcrso.

3a onpepgensiHe Ha Bb3MOXHOCTUTE
W 3annaxuTe € aHa/M3vpaHa MexayHa-
pogHaTa U HauumoHanHata 6usHec cpefa
ypes u3cnejBaHe Ha TeHAeHuunTe Ha
nasapure Ha nyenHUTe NPOAYKTU U Tex-
HUTE KOHKYPEHTW W 3aMmecTuTenu, pasme-
pute, CTpyKTypaTa W KOHIOHKTypara Ha
MeXAyHapo4HWUTE N HauMoHasIHWTe nasa-
pu. 3a [eTepMUHUPaHe Ha CWUMHUTE W
cnabute cTpaHun Ha GbIrapckoTo nyenap-
CTBO € aHa/IM3MpaHO CbCTOSHMETO Ha
oTpachbfia 1 NoTeHumana My 3a passuTtue.
Pesyntatute or SWOT aHasimsza Ha
6BbNArapckoTo NYenapcTeo, ca CUHTEe3upa-
HKU B SWOT matpuua.
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INTRODUCTION

The main objective of the SWOT
analysis is to identify the strengths and
weaknesses, opportunities and threats to
the Bulgarian beekeeping because they
determine its present and future condition
and are a prerequisite for developing
different strategies. The SWOT analysis is
based on an analysis of the factors of the
international and the domestic business
environment from which derive the
opportunities and threats in the
beekeeping sector, as well as an analysis
of the factors of the sectoral business
environment that shape the strengths and
weaknesses of the national beekeeping
sector.

Given the presence of significant
difficulties faced by the Bulgarian
beekeeping related to the liquid and
profitable realization of the bee products
produced on the international and national
markets (Lyubenov, 2016), it is necessary
to develop marketing, innovative and
other strategies for these markets that will
allow it to develop its potential. The basis
for the development of different strategies
is the SWOT analysis. Its implementation
will study the international, national and

sectoral business  environment  of
Bulgarian beekeeping.
In order to determine the

opportunities and threats, the international
and national business environments have
been analysed by studying the trends of
markets for bee products and their
competitors and substitutes, the size,
structure and conjuncture of international
and domestic markets. To determine the
strengths and weaknesses of Bulgarian
beekeeping, the state of the sector and its
development potential are analysed. The
results of SWOT analysis of Bulgarian
beekeeping are synthesized in a SWOT
matrix.



MATEPWNAN N METO4WA

Kato nHchopmaLmoHHa 6a3a marte-
pranu ca M3non3BaHu AaHHW OT MeXay-
HapogHW W HaUWOHASIHW  WHCTUTYLUW,
Kakto 1 nyénukaummn (Lyubenov, 2017a;
Lyubenov, 2018) wu wu3cnegBaHus Ha
aBTopa (Lyubenov, 2016) 3a pa3BuTMETO
Ha nasapute Ha nuenHu n Apyru 3eme-
[esICK/ NPOAYKTN B HALWOHaIEH U MEX-
JyHapojeH nnaH. M3nonssaHute metoam
Ha u3cfnefBaHe BKIKOYBAT KOMMIEKCHOTO
cbyeTaBaHe Ha MHAYKUMA, AeAyKUMs, rpynu-
pOBKa, CpaBHEHWE, aHAIN3, CUHTE3 1 Ap.

PE3SYNTATU N OBCbXOAHE

Ha ocHoBata Ha npoBefeHO W3-
crnefBaHe 3a MexAyHapoAHUTE U Hauwuo-
Ha/HUTE nasapu Ha nYenHUn npoAayKTv
(Lyubenov, 2018), we cuHTE3Mpame rno-
6anHuTe TeHAEHLMN Ha pa3BuTMe, 3amec-
TUTENIUTE W KOHKYPEHTUTe, pasMepuTte u
CTPyKTypata Ha MexayHapogHuTe mu
HauuoHanHWTe MpOAYKTOBU nasapu W
nasapu Ha aktopy M Ha cpejicTBa 3a
NPOV3BOLCTBO Ha NYesIHN NPOAYKTH:

- FnobanHnTe  TeHaeHUUM Ha
pasBMTMe Ha MnasapuTe Ha nyenHu
NpoAyKTW nokaseaT, ye efHOBPeMEHHO
C npoTuvyalmTe npouecu Ha rnobanu-
3aumsl, KOATO MPOHUKBA MO-6aBHO W Mo-
TPy4HO B 3emMefenveTo ce 3abensssaT u
NPOTVMBONOIOXHW NPOLECH HA PETNOHA/M-
3aumsa 1M nokanusauus, Kouto BOAAT A0
HapacTBaHe Ha TbpCEHETO Ha MEeCTHU
3eMeflefICKM  CYpPOBWHMW, PECNEKTUBHO W
nyesiHn NPOAYKTW. XapakTtepHa yepTa Ha
arponasapute, KOSITO B MbJ/IHA CU1a BaXU
W 3a nasapute Ha NuyeniHu NpoaykTn e
rofsmMara MM BONATUMHOCT, KOATO HamMu-
pa OCHOBEH M3pa3 B HEYCTOWYMBOCT Ha
TexXHWUTe ueHU. Tasn BONaTWIHOCT Le ce
3acwisa npeasuj HacTbnealimMTe npome-
HW B KNMMaTa, yBenM4yaBaHEeTO Ha Hace-
NEeHVeTo, n3vepnBaHeTo Ha M3konaemuTe
ropusa. CbBpPeEMEHHUTE  eBpPONelicky,
6barapcky u gp., notpebutenn uckat ga

MATERIAL AND METHODS

Data from international and national
institutions as well as publications
(Lyubenov, 2017a; Lyubenov, 2018) and
research by the author (Lyubenov, 2016)
on the development of markets for bee
and other agricultural products, both
nationally and internationally, are used as
information base of materials. The
research methods used include the
complex combination of induction,
deduction, grouping, comparison,
analysis, synthesis, and others.

RESULTS AND DISCUSSION

Based on a survey on international
and domestic markets for bee products
(Lyubenov, 2018), the global trends,
substitutes and competitors, the size and
structure of international and national
product markets and factor and resource
markets for bee products will be
synthesized:

- The global trends in the markets
for bee products show that simultaneously
with  the ongoing processes  of
globalization, which permeates agriculture
slower and more difficult, there are also
opposing processes of regionalization and
localization which lead to an increase in

the demand for local agricultural raw
materials, and respectively for bee
products. A characteristic feature of

agrarian markets, which also fully applies
to the markets for bee products, is their
high volatility, which is expressed mainly
by the variability of their prices.

This volatility will increase as a result of
the current climate changes, the
population growth, and the depletion of
fossil fuels. Modern European, Bulgarian
and other consumers prefer healthy food
and would like to consume fresh,

! OpraHuanpaHu 1 HeopraHUauMpaHy nasapu Ha eipo Ha NYesHU NPOAYKTU, Ha KOUTO ThbPryBaT pasfinuHu
opraHu3aLum — NPoM3BOAMTENN, ThProBLYW, NpepaboTBaTeny u ap.



ce XpaHAT 34paBOC/0BHO U fJa noTpebs-
BaT NPecHW, CE30HHW U PErnoHasIHN nyen-
HW NpoAaykTn. Tasn TeHAeHUua e reHepa-
TOP 3a pasBMTUETO U Ha BUMOMOTNYHNTE 1
Ha OHNaliH NnasapuTe Ha NYesiHW NPOAYKTY;

- BbruonornyHnTe M OHNaliH nasapu-
Te Ha NYesHW NPoAyKTU Le npoabikar
YyCTOMUMBO fa HapacTaTt nof Bb3feincreue-
TO Ha TeHAeHUuMMTe B MOTpebuTesickute
npeanoynTaHna 3a KOHCyMauusi Ha HaTy-
pasiHn 1 34paBOC/IOBHU 3eMefesiCKu npo-
OykTn. Bbarapckuat 6uonasap AHec Haj-
XBbPAA 3HauuTenHo 16 MnH. nB./rog.
OHnaiiH nasapuTe Ha N4YenHW NPOAYKTM
rnokaseart TpaiHa W yCcToiumBa TEHAEHUMS
KbM pacTex. lpu 6MONorMYHUTE NYesHN
NpoAyKTW Te3u nasapu moraT ga nocTurHat
owie no-AvHaMU4YHO pasBuTVe, npensuj,
nogkpenara Ha GWOMOrMYHUA cepTudmkar,
KONTO n3rpaxga gosepue. lHec 6barapckus
OHNaliH nasap Ha XpaHu W HanuTKu Hapa-
xBbpAsA 60 MAH. nB./rog. OCo6eHOCT, KOATO
OT/IMYaBa CbLLECTBEHO NasapuTe Ha NyesHu
NpoaykTM OT 06WmA TpeHa Ha KOMTo ca
noABNacTHW arponasapuTe, € OTXBbpJisHe-
TO Ha reHeTUYHO mMoAudMuMpaHuTe opra-
HU3MK (TMO) B MYeNapcTBOTO, PECNEKTUBHO
W Ha TMO nasapuTe Ha MYesiHN MPOAYKTU.
Vma ctabuiHo HapacTBaHe BbB BPEMETO U
NMPOCTPAHCTBOTO Ha KOHBEHLUMOHANHUTE,
6MONOTNYHNTE, OHNAlH W pernoHasHuTe
nasapv Ha nyesiHn NpoaykTu. MHoro gobpe
ce cbyeTaBaT NOTPedUTEsICKUTE TEHAEHLUM
3a JIOKa/IHW 1 BUOSIOTUYHW MYESTHU NPOAYKTH
C NepcoHanMsMpaHu M OHNaliH npogaxow,
KoeTo Obsirapckute nyenapu TpsAbea ga
n3nonseart ymersno;

- 3amMecTUTeNnMTe U KOHKYPEeHTU-
Te Ha nuyesieH mef ca MHOro. MNo6aHUAT K1
CW/THO KOHKYPEHTEH nasap Ha nogcnagure-
nn Bb3M3a Ha 150 mnpa. gonapalrog,.,
KaTto 3axapta 3aema 83% u Hapg 124 mnpg.
ponapal/rog,., nuenHuat meg 6,7% v Hag 10
MAPA. Jonapalrof,., BUCOKO-(OPYKTO3HUAT
cupon ot yapesuua uma Hag 5% u Hapg 7,5
MApA. fdonapalrog., cresBuata 2,7% wn 4
MAp4. gonapa/rof., W3KycTBeHWUTe noacna-
outenn 3aemartr okono 3% wan okono 4
MpA4,. fonapalrog, Bcuukm oT

seasonal and regional bee products. This
trend is a generator for the development
of both organic and online markets for bee
products;

- Organic and online markets for
bee products will continue to grow steadily
influenced by the trends in consumer
preferences for consumption of natural
and healthy agricultural products. Today
the Bulgarian organic market exceeds 16
million BGN/year. Online markets for bee
products show a steady and sustainable
growth trend. For organic bee products,
these markets can have even a more
dynamic development, given the support
of the bio-certification that builds trust.
Today, the Bulgarian online markets for
foods and drinks exceed 60 million
BGN/year. A feature that significantly
distinguishes bee products from the
general trend which is characteristic of
agrarian markets is the rejection of
genetically modified organisms (GMOSs) in
beekeeping and, respectively, in the
markets for bee products. There is a
steady increase in time and space on
conventional, organic, online and regional
markets for bee products. The consumer
trends for local and organic bee products
combine very well with personalized and
online sales that should be used skilfully
by the Bulgarian beekeepers;

- There are many substitutes and
competitors of bee honey. The global and
highly competitive market of sweeteners
amounts to $ 150 bilion USD/year,
whereas sugar accounts for 83% and
more than 124 billion USD/year, bee
honey - 6.7% and over $ 10 billion
USDl/year, high-fructose corn syrup -
more than 5% and over 7.5 billion
USDl/year, stevia - 2.7% and 4 billion
USDl/year, and artificial sweeteners -
about 3% or about 4 billion USD/year. All

2 Organized and non-organized wholesale markets for bee products traded by various producer

organizations, traders, processors and others.



pasrnegaHute MoAcnaguTenn umat efHo
OCHOBHO KOHKYPEHTHO NpeayMCTBO CMpPSIMO
nyesHNA Mef, Yye ca MHOro Nno-eBTUHW. Toi
OT CBOSI CTpaHa € NOo-KOHKYPEeHTOCNoco6eH
OT rnegvuie Ha TOBa, 4Ye € MHOro no-
30paBOC/IOBHa TsixHa antepHaTuBa. OcTa-
HanuTe nyenHW NpPoAykTW KaTo npononuc,
nyesiHO MJeuvue, NUesieH npawed, nepra,
anunapHwWa (EKCTPakT OT NlapBu Ha TbpTeid)
W Ap., Ca YHWKa/IHU W HAMAT aHaiosw,
pecnekTMBHO KOHKYPEHTU W 3amecTuTesn.
MoTpebutencknte TeHAEHUMM KbM  MO-
30paBOC/MOBEH HAYMH Ha XMBOT Hamanasat
noTpeb6/eHneTo Ha W3KYCTBEHW MNOACNaaM-
Tenu n 3axapv. EgHOBpeMEHHO € ToBa Lie
npogb/hkaBa fa HapacTBa YCTOMUYMBO W
TbPCEHETO Ha Mef, BbNpPekn Ye € MHOro no-
CKbN OT Apyrute noacnagmtenu. TbpCeHEeTO
Ha ocTaHa/sMTe NuYenHW NpoaykTu nopaan
U3K/TIOUMTE/THO 3[PaBOC/IOBHUSI MM Xapak-
Tep M nuncata Ha KOHKYPEHTHU aHanosu
CbLUO Le HapacTBa. MuenHusa men nonaga
He camo Mnog, cuHa LieHoBa, HO ¥ Noj, MHOTo
CU/IHa HEeLeHOBA KOHKYPEHLMS1 OT CTpaHa Ha
yTBbpAEeHWTEe Ha nasapuTe  r1o6asHu
O6paHAOBE Ha W3KYCTBEHW U €CTECTBEHU
nogcnagvTenu, LWokonagu M MHOro Apyru
TEeXHM aHanosu. MNuenapckuTe cToMmaHCTBa
ca CbC 3HAuMTENIHO MO-HUCKa CTeneH Ha
KOHKYPEHTOCNOCOGHOCT CMPSIMO OCTaHauTe
npoun3BoANTENN Ha NOACNAANTENN;

- MexayHapogHuTe nasapu Ha
6barapcku nyeneH men morat ga 6baar
pasgeneHn Ha [ABe ronemu rpynu
nasapu Ha EC n gp. nasapu. Hai-rone-
MUAT KOHCymMaTop Ha mef, B ceeTa e EC, ¢
roguwHo notpebseHne ot okono 300-350
XWA. ToHa. Toli 3aema Haii-ronemmsi nasa-
peH gan ot okono 20-25% ot TbprosuATa
C Me[ W npomsBexpaa okosio 60-65% ot
notpebssaHnsa men, a ocTaHanute 35-
40% BHacsa. [Masapute Ha npononauc,
nyesiHoO Mneyuvue n nyenHa otposa B EC
Cca MHOro no-Masikv OT Te3u Ha nyenHus
MeZ, M NMnceaTt HaAeXAHW OaHHM 3a TAX.
MNognwHo EC uma cobCcTBEHO MpOM3BOA-
CTBO Ha mMep okono 209 xusl. ToHa, BHacs
Hafg 227 XWN. TOHa W NpaBu EKCrnopT OT
okono 107 xun. ToHa, Kato gedumumTa Ha
6anaHca Ha noTpebneHneTo Ha nyeneH
Mep, roguLLIHO Bb3/M3a Ha 0kos10 120 xui.
ToHa. Bbarapusa ¢ Bb3MOXHOCTUTE CU 3a
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of the abovementioned sweeteners have
a single main competitive advantage over
bee honey- they are much cheaper. In
turn, it is more competitive in view of the
fact that it is their much healthier
alternative. The other bee products such
as propolis, royal jelly, bee pollen,
parchment, apilarinyl (extract of sucker
larvae), etc. are unique and have no
analogues, respectively have neither
competitors, nor substitutes. Consumer
trends towards a healthier lifestyle reduce
the consumption of artificial sweeteners
and sugars. At the same time, the
demand for honey will continue to grow
steadily, although it is much more
expensive than the other sweeteners. The
demand for other bee products will also
grow due to their extremely healthy nature
and the lack of competitive analogues.
Bee honey is subject not only to strong
price competition, but also to very strong
non-price competition from the
established global brands of artificial and
natural sweeteners, chocolates and their
many other analogues. Beekeeping farms
are significantly less competitive than the
other producers of sweeteners;

- The international markets for
Bulgarian honey can be divided into two
large groups - EU markets and other
markets. The world's largest consumer of
honey is the EU, with an annual
consumption of about 300-350 thousand
tons. It occupies the largest market share
of about 20-25% of the honey trade and
produces about 60-65% of the honey
consumed, and imports the remaining 35-
40%. The markets of propolis, royal jelly
and bee venom in the EU are much
smaller than those of honey, and there is
no reliable data about them. Annually, the
EU has its own honey production of about
209 thousand tons, imports over 227
thousand tons, and exports about 107
thousand tons, with a deficit of the honey
consumption balance of about 120
thousand tons per year. Bulgaria with its
export capacity of about 10-12 thousand



ekcrnopt Ha okoso 10-12 xun. ToHa
nyeneH meg roguiHo, MOXe ga nokpue
okono 10% ot To3u pedmunt. Mopagm
3HaunTeneH peduunt B €BPOMENcKoTo
NPOU3BOACTBO BUOMOTMYHUAT MeS, € eAVH
OT Hali-TbpceHuTe. [lHec eBponeinckus
nasap Ha GMOMIOTMYEH MYeneH Meg Hapg-
xBbpns 15000 ToHa, U € eguH OT Haii-
pasBuUTMTE B CBETOBEH Mallab, kaTo ce
oYaksBa roguWHOTO NoTpebneHne camo B
pamkute Ha EBpona go 2020 rog. ga
Haaxsbpnn 20 000 ToHa, KOeTo ro npasu
nepcnekTMBEH LeneBn nasap 3a 6barap-
cKuTe nuenapw;

- BvnrapcknTe nyenapn Tps6ea
fa 06bpHaAT BHMMaHWe 1 Ha gpyru nasa-
pu, Tbii KaTO eBponenckMTe nasapu ca
U3KKUYNTENHO KOHKYPEHTHU MMEHHO
3apagM BUCOKOTO TbpceHe un f[obpute
neyan6bm 3a TbproBuuTe. EBponeiickute
O6MO/I0TMYHM Ma3apyM Ha Mep ca Hai-
NOTUYHUAT M360p, 3aLl0TOo ca AOCTbNHY, C
AehmumT B TbpCEHETO 1 C A06pPKN n3rneau
3a nevanba. bbarapus e eguH OT Hali-
rofieMuTe MNpPoOU3BOUTENN Ha cepTudu-
uupaH 6uonornyeH meg B EC, HO korato
nyenapckuTe cTonaHcTBa ro npogasart
OCHOBHO Ha TbProBUM Ha eApo, No LEeHU
Ha KOHBEHLMOHaNeH Mef, T.e. CypoBUHA
He neyenat pobpe. Ha nasapute Ha EC
Ob/ArapcknaT nuesieH Men npegsaraH
OCHOBHO KaTO CYpOBMHa B/n3a B CU/HA
LEHOBa KOHKYPEHLMS CbC CBETOBHUTE
nuaepu kato Kutaii n ctpaHute ot HOxHa
AmMepuka, KOeTo He e B Hawa nonsa.
AnoHuna, Caygutcka Apabusa, ObeguHeHN
Apabckn EmupctBa u  gopum CeBepHa
AmMepuka ca noaxofswm gecTmHaumm 3a
Ob/rapckuTe N4YesiHM NPOAYKTM nopaau
Mo-BMCOKUTE MM EKCMOPTHU LEHW 1 ne-
YyasiGM CNpsMO BBbTPELIHUTE M eBpPOMNeit-
ckute. CALL e ocobeHo pobpa pecTuHa-
uus 3a GbrapckuTe NPoOU3BOAUTENN Ha
nyenu Maiiky n posiun, 3apagmn 3HaumTen-
HUTe 3arybu Ha nyesiHyM cemeincTea Tam;

- BbnrapcknTe nasapu Ha nN4yenHu
npoaykTun ca AudepeHumpaHn Ha TPU
OCHOBHU CErMeHTa — OpraHu3aunoHHM,
noTpebuTesicku 1 nasapu Ha guaktopu u
cpeacTea 3a MPOM3BOACTBO Ha MYESIHU
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tons of honey per year can cover about
10% of this deficit. Due to a significant
deficit in the European production, the
organic bee honey is one of the most
sought after. Today, the European market
for organic bee honey exceeds 15
thousand tons and is one of the most
developed global markets. It is expected
that by 2020 the annual consumption in
Europe will exceed 20 thousand tons,
making it a promising target market for
Bulgarian beekeepers;

- Bulgarian beekeepers should also
pay attention to other markets, as
European  markets are  extremely
competitive precisely because of high
demand and good profits for traders. The
European organic honey markets are the
most logical choice because they are
accessible, have a demand deficit and
good prospects for profit. Bulgaria is one
of the largest producers of certified
organic honey in the EU but when
beekeepers sell it mainly to wholesalers at
prices of conventional honey, i.e. as a raw
material, they do not earn well. On the EU
markets Bulgarian honey is offered mainly
as a raw material and enters into a strong
price competition with global leaders such
as China and the countries in South
America, which is not in our favour.
Japan, Saudi Arabia, the United Arab
Emirates and even North America are
suitable destinations for Bulgarian bee
products due to their higher export prices
and profits vis-a-vis domestic and
European ones. The United States is a
particularly good destination for Bulgarian
producers of queen bees and swarms,
due to the significant losses of bee
colonies in the USA,

- The Bulgarian markets for bee
products are differentiated into three main
segments - organizational,” consumer and
markets of factors and means of
production of bee products. The



NpoAyKTW. TbproBumMTe Ha e4po peanusnpar
U3KyNneHuss OT HaLWOHa/IHUTEe opraHusa-
LUMOHHM nas3apu nyeneH mMef B pasmep Hapg
54 MnH. NB./rof. Ha MexayHapoaHW nasapu,
B pe3yntar Ha KoeTo dpopMupar Npuxoam ot
ekcnopT 3a Hag 56 mAnH. nB.Jrog., T.e.
NpuXoguTe WM OT EKCNOpPT HaAXBBLPAAT
pasMepa Ha HauuMoHa/lHUTe opraHn3aumnoH-
HW nasapu. HauvoHasiHMTe opraHn3aLoHHN
nasapuv Ha Mef, U opyrv n4enHn NPoayKTU OT
64 MNH. nB./rog. ca HeopraHu3upaHu, nopa-
OV KOeTo He MOXe Ja peayuvpar U Hama-
NAT PUCKBT, Aa NofobpAT KOHKYPEHTOCMO-
COBGHOCTTa M nevanbarta, Kakto U Bb3MOX-
HOCTUTE 3a nocTuraHe Ha Mo-BWCOKN LEHK
Ha nyenapckuTe CTOMaHCTBa, 3alloTo Te He
yyacTBaT B Cb3faBaHeTO Ha [JobaseHa
CTOMHOCT. Bbarapckute nyenapy MMaTt MKO-
HOMWYECKN MHTEpPeC OT pean3nmpaHeTo Ha
npousBefeHnTe NuesiHu NPoAyKTU Ha MeXx-
JyHapofHu nasapu, 3awoTo e nocTurHar
no-go6pun ueHn n nevanba, Ho TpsibBa ga
YOOBNETBOPAT OnNpefesieHn KoNnmyecTBeHu
W KayecTBEHW W3UCKBaHWSA, KOeTO Hanara
NPOU3BOACTBEHO I MApPKETUHT KOoonepupaHe
nomexay MM, 4Ypes3 noaxoAsiy MapKeTUHr
cTparernu;

- HaumoHanHute notpebutesnckn na-
3apu Ha nyeneH Mepn HaaxXBBLPAAT 44 MIIH.
ne./rog. Te npefocTaBAT Bb3MOXHOCTU Ha
6barapckMTe  nyenapcku CcronadcTea fga
NOCTUIHAT MO-BUCOKU LEHW, HO W3MCKBAT
OOMB/THUTESTHN MHBECTULMMN Y KOMNETEHLUM
3a cb3gaBaHe Ha n4yenHy NPoAayKTU C BUCO-
Ka fo6aBeHa CTOMHOCT — nakeTupaHu, 6mo-
NornyHKn, 6paHgupanHn n T.H. MNoTpebuTen-
CKUTE nasapu Ha n4yenHyu nNpoaykTn obxsa-
LaT TPY OCHOBHW CermMeHTa — TpaauLMoHHa
N MOJepHa TbProBus U CEKTop Ha obLec-
TBEHOTO XpaHeHe. CermMeHTbT Ha Tpagu-
LMOHHaTa Tbprosus 3aema Hag 2/3 oT
notpebutenckute nasapu Ha Men. Haii
N30CTPEHA € KOHKYpeHUuATa B CerMeHTa Ha
MoJepHaTa TbproBuss, a CcerMeHta Ha
06LLEeCTBEHOTO XpaHeHe e Hali-cnabo pas-
BUT. HauMOHa/THUAT CeKTop nuyenapctso e
reHeparop 3a pasBuWTUETO Ha MHOIO Apyru
nasapv Ha dakropute Ha NpPOU3BOACTBO
Kato TpyJoBW, (PMHAHCOBU M Ha nasapu Ha
cpeacTBa 3a NpoOM3BOACTBO — OnpallBaHe,
LeHTpodyrn, NYesIHU Kowepu, nyenn maw-
K/, BETEPUHAPHO MeAMUMHCKA npenaparu,
dypaxu 1 ap., KOUTO CYyMapHO HaAXBbPAAT
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wholesalers realize the bee honey bought
from the domestic organizational markets
amounting to more than 54 million
BGN/year on international markets. As a
result their export revenues are over 56
milion BGN/year, and their export
earnings exceed the size of the domestic
organizational markets. The domestic
organizational markets for honey and
other bee products that amount to 64
million BGN/year are not organized and
therefore cannot reduce the risk, improve
competitiveness and profits, and the
opportunities to obtain higher prices for
beekeeping farms because they are not
involved in the creation of added value.
The Bulgarian beekeepers have an
economic interest in realizing on
international markets the produced bee
products because they will obtain better
prices and profits, but they must also
meet certain quantitative and qualitative
requirements which requires production
and marketing co-operation among them
through appropriate marketing strategies;

- The domestic consumer markets
of bee honey exceed 44 million BGN/year.
They provide opportunities for Bulgarian
beekeeping farms to obtain higher prices
but require additional investment and
competencies to create bee products with
high added value - packaged, organic,
branded, etc. The consumer markets for
bee products cover three main segments -
traditional and modern commerce, and
the public catering sector. The traditional
trade segment occupies over 2/3 of
consumer markets for honey. The
competition in the segment of modern
trade is the most acute, and the segment
of public catering is the least developed.
The national beekeeping sector is a
generator for the development of many
other markets of production factors, such

as labour, financial and production
markets — p ollination, centrifuges,
beehives, queen bees, veterinary

medicines, forages, etc. with a total value
of more than 107 million BGN/year. The



107 mnH. nB./rog. YcTaHOBEHA € CbM3Mepu-
MOCT MexXAy CToAwuTe Ha BXoga Ha
OoTpach/1 NYeNnapcTBo nasapun Ha dpakTopu u
Ha cpefcTsa 3a Npou3BOACTBO OT Hapg 107
MJ/IH. NB./TO4. U HamupaluuTe ce Ha m3xoga
My OpraHu3auuMoHHW U  NOTPEeBUTESICKU
nasapu 3a okosio 108 msH. nB./rog. VIKOH-
OMUYECKUAT edpeKT OT onpallBaHeTo (0KOJ0
eivH wMnap4a. ne.Jrog) e cbu3Mepum C
nasapHusi noTeHUuMasl Ha HauWoHaHWUTe
nasapu Ha nyesiHv NPOAYKTU.

CbcTosfiHME
CEeKTOp NyenapcTso

ArpocekTopbT 3aeMa BaxHO MSCTO
B MKOHOMMKaTa Ha CTpaHarta, ocuryps-
Baliky NPOAOBOJICTBEHA CUTYPHOCT M Mpu-
Hoc B BBIM ot okosio 5%. OTHOCUTENHUAT
[OSN Ha arpapHus CEeKTop B 0OLMA U3HOC
Ha cTpaHaTa npes3 nocnefHNTe rognHn ce
Konebae okono 15%, Kkato roguLIHO Cek-
TOPBT (hopmupa NOMOKUTENHO TbProBCKO
cango ot oKono 1 mnpa. eBpo, 3a pas/iu-
Ka OT MHAYCTpUATA 1 YCNyruTe, KOMTO ca C
oTpuuarenHo Tbproescko cango. Hag 60%
OT arpapHusi N3HOC € Haco4YeH KbM CTpa-
HuTe oT EC, KoeTo ce obycnaes OT no-
U3rogHUTE MKOHOMWYECKM YCNOBUSA Npwu
TbproBusTa Ha €4MHHMA €BpONnenckn na-
3ap. OT pacTeHMeBBACTBOTO Haii-ronsm
OTHOCUTENEeH OAN B ekcnoprta Ha 3eme-
Oenckn npoAaykTM 3aemMaTr 3bpHEHUTE U
TexHuyeckuTe Kyntypu — Hag 40%, a ot
XMBOTHOBBACTBOTO MecaTa, cupeHarta U
nyesiHnA Meg.

Bbarapua nma gbATOroguLHn Tpa-
AUy Npyu Npou3BOACTBOTO Ha Men U
nuesiHM NPOAYKTU, NpeanocTaBka 3a Koe-
TO ca pasHoob6pasHata u 6orata mMeno-
HOCHa pacTutenHoct Ha basikaHckus no-
NyoCTpoB, Cbh3gasBalia OT/IMYHWU YC/I0BUSA
3a oTrnexgaHe Ha nyenu. CtpaHata HuU e
Ha efHO OT MbpBUTE MecTa B EBpona no
BMAOBO pasHoobpasne Ha pacTUTesIHOCT-
Ta. bnaronpusatHO BNUSHWE oOKasBaT U
noaxoAALnTe NPUPOLHU, KIMMATUYHU Y
€KOMOTMYHN YC/I0BUSA, KOUTO ca npejnoc-
TaBka 3a BWCOKO KayecTBO Ha meja U
nuesiHMTEe NpoAaykTu. MyenapcTeoTo npe-
[JocTaBsa asiTepHaTVBHA 3aeTOoCT 3a Hace-
NIeHVeTo Ha cabopas3BUTUTE CeJsiCKU

Ha  O6barapckusa
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proportionality between factors and
means of production at the entry of the
beekeeping sector of more than 107
million BGN/year, and the organizational
and consumer markets at its output of
about 108 milion BGN/year is
established. The economic effect of
pollination (about 1 billion BGN/year) is
commensurate with the market potential
of the domestic markets for bee products.

State of the
beekeeping sector

The agrarian sector occupies an
important place in the national economy,
providing food security and a contribution
to the GDP of about 5%. The relative
share of the agrarian sector in the total
export of the country in the recent years
fluctuates about 15%, with the sector
annually generating a positive trade
balance of about 1 bilion EUR, as
opposed to industry and services with a
negative trade balance. Over 60% of
agrarian exports are directed to EU
countries, which is driven by the more
favourable economic conditions in trade
on the common European market. As for
crop production, grain and technical crops
account for more than 40%, and for
livestock breeding- meats, cheeses and
bee honey.

Bulgarian

Bulgaria has long-standing
traditions in the production of honey and
bee products. The prerequisite for this on
the Balkan Peninsula is the varied and
rich vegetation for producing honey and
creating excellent conditions for
beekeeping. Our country is one of the
leaders in Europe by vegetation species
diversity. The favourable natural, climatic
and ecological conditions are a
prerequisite for the high quality of honey
and bee products. Beekeeping provides
alternative employment for the
underprivileged rural population, and may
be the source not only of additional but



panoHu, KaTo To MoXe Aa 6bae N3TOUHUK
He camMO Ha [JONb/IHUTENHW, HO U Ha
3HaYUTESTHN MOCTOAHHWN [OXOAMN.

Mpe3 n3MMHaNoToO AeceTunetue ce
3a6enA3Bar HAKOJIKO SCHO M3paseHn u
YCTONUMBU TEHAEHLUUW B HaUMOHaIHUA
cektop MNuenapctBo — Tabnuua 1. Mbp-
BaTa OT THAX € Haco4yeHa KbM YyBenuua-
BaHe Ha nyefiHUTE cemeiicTBa, a gpyrata
€ B Nocoka Ha HamansisaHe 6pos Ha nue-
napckuTe ctonaHcTea. CpegHuTe fo6usu
Ha Mef OT NuYesiHO CeMelicTBO W LeHuTe
Ha npou3soauTen nposesasar cnaba TeH-
JeHumsa KbM HapacTBaHe. Hanuue e yeg-
psBaHe W TpaiHO yBesiMyaBaHe Ha npo-
(pecmoHanHaTa HacO4YeHoCT Ha 6barap-
CKUTE nuyenapcky cronaHcTea. Hamans-
BaT 3HAUYNTESIHO MO-MaUlKUTe CTOMAaHCTBA,
a ce yBennyaBa 6pos Ha ronemuTe npo-
(hecmoHanHu crtonaHcTBata ¢ Hag 150
nuenHun cemeiictea (National Beekeeping
Program NBP 2017-2019, Ministry of
Agriculture and Food (MAF), Agrarian
Report, 2016) — oT nog 1% B HayasnoTo
po 5,5% karto cTonaHcTBa, HO CbCTaB-
nssawm 29,94% kato 6poi Kowepu B
Kpasi Ha aHa/IM3npaHns Nepuoga.

also of substantial permanent income.

Over the past decade, several
pronounced and sustainable trends in the
domestic beekeeping sector can be seen —
Table 1. The first trend is aimed at
increasing the bee colonies, and the other
one is in the direction of reducing the
number of beekeeping farms. The
average honey vyields per bee colony and
the producer’s prices show a slight
upward trend. There is a consolidation
and permanent increase of the
professional orientation of the Bulgarian
beekeeping farms. There is a significant
decrease in the small farms, and the
number of large professional farms with
more than 150 bee families is increasing
(National Beekeeping Program NBP
2017-2019, Ministry of Agriculture and
Food (MAF), Agrarian Report, 2016) -
from less than 1% at the beginning, to
5.5% as farms, but accounting for 29.94%
as the number of hives at the end of the
period being analyzed.

Tabnnuya 1. Bpoii Kowepn 1 cTonaHcTBa, CPeAHM 1 06w A06MBU 1 LLEHN HA Meda
Table 1. Number of hives and farms, average and total yields and prices of honey

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Kowepwu, xun. 6p. 710 | 652 | 625 | 613 | 548 | 529 | 542 | 588 | 748 | 754
Hives, thousands.
CronancTsa, xun.6p. 345 | 31,1 | 292 | 275 | 219 | 193 | 17,2 | 161 | 179 18
Farms, thousands
Hobus, kg./kowep 86 | 176 | 162 | 19 20 | 196 | 211 | 181 | 192 | 20
Yield, kg/hive
Meg, xvun. ToHa
Honey, thousand tons 6,14 | 11,4 | 953 | 106 | 96 92 | 101 | 93 | 11,4 | 102
LleHu - egpo, ne./kg
Wholesale prices, BGN/kg 3.5 4.9 48 48 52 4.9 52 4.9 54 5

MAF Agrostatistics Department, National Statistical Institute NSI, Eurostat

CybcuanpaHeTo Ha HauVoHasTHUAT
CEeKTOp nyesiapCcTBO HapacTBa 3HayuTen-
HO cnej BbBEXAAHETO Ha TPUrOAMLLIHK
HauuoHasiHu nporpamMu no n4yenapcrso.
MbpBata oT TAX 06xBawa nepnoga 2008-
2010 r. c (puHaHCOB nnaH BK/IKOYBALY,
7,43 MAH. NB., BTOpaTa e 3a nepuoja
2011-2013 r. ¢ ¢puHaHcoB nnaH ot 19,59
MJ/IH. /1B., TpeTara o6xBalwa nepuoga
2014-2016 ¢ dmHaHCOB NaaH BK/IOYBALL,

The subsidizing of the domestic
beekeeping sector has grown significantly
since the introduction of three-year
National Beekeeping Programs. The first
one covers the period 2008-2010 with a
financing plan of 7.43 million BGN, the
second one for the period 2011-2013 with
a financial plan of 19.59 million BGN, the
third covering the period 2014-2016 with
a financial plan of 19.5 million BGN and
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19,5 MNH. NB. 1 YeTBbPTaTa € 3a HacTos-
wms nepuopg 2017-2019 ¢ dmHaHcoB
nnaH ot 15,9 MnH. NB. 3a npemMmuHanure
Tpu HauuoHasiHu nporpamu no nyenap-
CTBO nNpeaBuaeHuAT o6l (oMHaHCOB
pecypc HaaxBbpns 46 MaH. NB., kato %2
OT HEero e eBpOoMnelicko (hUHaHCKpaHe.
Bbnpekn ocTpata Hyxaa oT (prHaHCOBU
cpefcTBa B cektopa obaue, Te3n cpepn-
CTBa 4YeCcTO Cca HamansiBaHu, a U ycBOS-
BaHETO MM 3a U3MUHa/IMTe nporpamu He
€ NbJIHO.

3a nbpeBaTta HauywoHasHa nporpa-
Ma no nyesapcteo 2008-2010 r. PeanHa-
Ta (buHaHcoBa nomoll, e 6una B pasmep
Ha Masiko Haf 5 MSH. /1B., KaTto OT Hes ca
ycBoeHn nopg 70% (Agrarian Report,
2011). BtopaTta HauuoHanHa nporpama
no nyenapcreo ob6xBallalia nepuoja
2011-2013 r. nocTtura ycBosfiBaHe Ha
cpencteata OT okosio 90%. 3a Tpetus
nepuog Ha nporpamara 2014-2016 r. ce
oTyMTa (PUHaHCoBa NOMOLL, B KOpUrnpaH
pasmep oT 13,3 M/H. NB., OT KOUTO 3a
2014 r. ca ycBoeHn 75% OT KopurnpaHums
6ropxkeT, a npes 2015 r. cboTBETHO 82%
(NBP 2017-2019). Bb3MOXHOCT 3a Cy6-
cnanpaHe Ha cektop lNyenapcTBo npeg-
nara u MNporpamarta 3a pasBuTue Ha ces-
ckute paiioHu MPCP, kaTo 3a HacToALWMS
nporpameH nepuog 2014-2020 r. uma
M3BECTHO NPeAuMCTBO 3a pasBuTUE Ha
610oNpon3BOACTBOTO, XXUBOTHOBBACTBOTO
1 No-MasikuTe CTONaHCTBa, KbAeTo nonagat
1 NOBEYETO OT NUeslapckmMTe CTONaHCTBA.

CUNHMAT pbCT Ha 6MOMOrMYHOTO
nyenapcTBoTo B Bbarapusa 3anouysa npes
2011 r. n go 2014 r. 6poOAT Ha N4YesHUTe
cemeiicTBata HapacTBa 65130 4eTupu
nbTn. OT 5-8% B Kpas Ha M3MUHA/IOTO
Jecetunetve, AeNbT UM QHEC B CEKTOpa
e Hag 21%. Ot 2014 rog. Bvarapusa e
e[lIMH OT CBETOBHUTE NnAepu No 6poi Ha
ceptTudmumpaHuTe MyesHM CceMeicTea
(http://bioselena.com, 22.02.2017). Mpe3
2016 r. B bbnarapua ca 6uoceptuduum-
paHn 21% OT nuyesHUTE CeMeiicTBa
(www.capital.bg, 01.03.2016). o ekc-
nepTHa oueHka Ha 6paHLia, npes 2014 r.
no 61OI0TMYEH HaYVH ca ce oTrnexaanm

the fourth one for the current period
2017-2019 with a financial plan of BGN
15.9 million. For the three completed
National Beekeeping Programs, the
envisaged total financial resources
exceed 46 million BGN, where half of it is
European funding. In spite of the dire
need for financial resources in the sector,
however, these funds are often reduced,
and the absorption of these funds for the
past programs is incomplete.

For the first National Beekeeping
Program 2008-2010, the real financial
support amounted to a little more than 5
million BGN, and less than 70% of these
funds were absorbed (Agrarian Report,
2011). The second National Beekeeping
Program, covering the period 2011-2013,
achieves absorption of funds of around
90%. For the third period of the Program
2014 - 2016, the reported amount of the
financial support was adjusted to the
amount of 13.3 million BGN, of which
75% is absorbed in 2014 and 82% in
2015 (NBP 2017-2019). The Rural
Development Program (RDP) also offers
a possibility of subsidizing the
beekeeping sector, and for the current
program period 2014-2020 there is some
advantage for the development of organic
farming, livestock breeding and smaller
farms, where also belong most of the
beekeeping farms.

The strong growth of organic
beekeeping in Bulgaria begins in 2011
and by 2014 the number of bee colonies
grew almost four times. From 5-8% at the
end of the past decade, today their share
in the sector is more than 21%. Since
2014 Bulgaria is one of the world leaders
in the number of certified bee colonies
(http://bioselena.com, 22.02.2017). In
2016, 21% of the bee colonies in Bulgaria
are certified (www.capital.bg,
01.03.2016). According to industry expert
estimates, 85,000 bee colonies were
developed using organic methods in
2014, and in 2016 they exceeded
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85 xunagm nuyesHM cemeicTea, a npes
2016 r. Te Beye HaaxBbPNAT 200 xunaan
N n3Bexpar bbarapus OTHOBO Ha fmpaep-
Ckun no3uumm B EC. OTumnTalikn obwms 6poii
Ha nyenuute cemelictea B Bbarapua —
OKO/I0O MW/MOH, Ce TMOTBbpXAasa, ue
6MONOTMYHUTE MUEeSIHN cemelicTBa Beye
cbCTaBnaBar Hag 21%, kato ce oTuuTa,
ye YyacT OT TAX Ca OLLe B npexos,
Bbnrapya e Ha NbpPBO MACTO B
cBeta cbc 179 106 6p., nyesHM cemeir-
CTBa OTrNexaaHn rno 6mosiornyeH HauvH
npe3 2015 r., karo cnep Hac ocrtasar
Wtanna cbc 146 692 6p., PpaHuma c
96 478 6p., bpasunua c¢ 96 367 6p.,
PyMbHUA ¢ 81 583 6p., 3ambusa ¢ 51 978
6p., VicnaHus ¢ 48 470 6p., MopTyranus c
47 118 6p. (FIBL, 2016; http://inteliagro.bg,
13.04.2016). NHTepeceH napafokc e, 4e
EBpocTat n otaen "ArpoctatucTnka’ Kbm
M3X ot npuemaHeTo H1 B EC o 2014 r.
oTuMTaT Mno-BMCOKM cpegHu [obusu Ha
mMegfa npy 6MOMOTMYHOTO CMPSAMO KOHBEH-
LUMOHa/THOTO MYenapcTeo, a Mpou3BOfA-
CTBOTO Ha 61O Mej ocTaBa C MHOrO Mo-
HUCBK OTHOCUTEsNIEH AfAN1 OT TO3W KOWTO
uma HauWOoHa/IHWUA CEKTOp NyenapcTso —
okosio 15%. BepoAaTHO TOBa ce Ob/KM Ha
MHOro no-csiabara 4YyBCTBUTE/IHOCT Ha
HauMOHaNHUTE MasapyM Ha  NYesHu
NMPOAYKTM KbM KayecTBOTO, 3aloTo
6UuoMebT ce U3Kynysa OT TbProBUMTE Ha
€/po Mo LeHnTe Ha KOHBEHLMOHa/THUS.
AKUEHTBT BbPXY OMOMOrMYHOTO
npoussofcTteo B O6warta arpapHa
nonvtuka Ha EC gosefe [0 CblLECTBEHN
NMPOMEHN B HauumoHanHus cektop [lye-
napctso. [llognomaraHeTo ce ocCbLec-
TBSIBA OCHOBHO M0 /IMHMA Ha lMNporpamaTa
3a pas3BuTUe Ha cenckute panoHu. lMog-
rnomaraHeTo nMpe3 MbpPBUA MpOrpamMeH
nepuos 6e no-cnabo cnpsMo BTOPUS.
Hanpumep ctaBkaTa no mspka 214 ,Arpo-
€KOJIOTMYHU nnawaHnsa® 6e B pasmep
18,4 eBpo, He3aBMUCUMO [Jann cTonaH-
CTBOTO € cepTudumumpaHo uam B Npexoq.
Cnep 2014 r. nogkpenaTa 3a 6U0N0rM4HO
npon3BOACTBO ce 060cobuM B OTAesHa
Mspka 11, a nnawaHusaTa 3a 6uonormyHo
nyenapctBo 6Gsixa pgudiepeHumMpaHn u

200,000, thus placing Bulgaria back into
a leadership position in the EU.
Considering the total number of bee
colonies in Bulgaria of about one million,
it is confirmed that organic bee colonies
already account for over 21%,
considering that some of them are still in
transition.

Bulgaria ranks first in the world
with 179,106 organic bee colonies in
2015, followed by Italy with 146,692,
France with 96,478, Brazil with 96,367,
Romania with 81 583, Zambia with 51
978, Spain with 48 470, Portugal with 47
118, (FIBL, 2016; http://inteliagro.bg,
13.04.2016). An interesting paradox is
that Eurostat and the Department of
Agrostatistics at the  Ministry  of
Agriculture and Food (MAF) from our
accession to the EU until 2014 report
higher average yields of honey in organic
beekeeping compared to conventional
beekeeping, while the production of
organic honey remains with a much lower
share of that of the national beekeeping
sector - about 15%. This is probably due
to the much weaker sensitivity to quality
of the domestic markets for bee products
because the organic honey is bought out
by wholesalers at prices of conventional
honey.

The  emphasis on organic
production in the Common Agrarian
Policy of the EU has led to substantial
changes in the domestic beekeeping
sector. The support is mainly provided
under the Rural Development Program
(RDP). The assistance during the first
programming period was less than during
the second period. For example, the rate
under measure 214 "Agri-environment
payments" was 18.4 EUR, regardless of
the fact whether the farm is certified or in
transition. After 2014, the support for
organic production is differentiated into a
separate Measure 11, the payments for
organic beekeeping have been
differentiated and increased by the
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HapacHaxa C Hal-ronsaMm npoLeHT, B
CpaBHeHWe C Apyrute Hanpas/ieHus.
Momowita 3a e4HO NYesIHO CeMEeNCTBo,
KoeTo e cepTucumumpaHo ctaHa 25 eBpo,
a B npexog 35 eBpo, HO npe3 2017 .
arpapHoTo MWHUCTEPCTBO, Hamasu
nepvofa 3a nognomaraHe B npexofs OT
TPpM Ha efHa roguHa, KoeTo e 3a6asu
pa3BuTMETO Ha 610 NYenapcTBOTO.
Ma3apbT Ha opraHnMyHa NPoayKuus
B Bbbnrapua un3octaBa 3HaUNTE/IHO He
camo CrnpsiMO cTapuTe CTpaHU-Y/IEHKN Ha
EC, HO 1 B cpaBHeHMe C NoBeyeTo cTpa-
HM oT UeHTpasnHa n WN3TouHa EBpona.
MpogaxbuTte ca KOHUEHTPUMPaHW OCHOBHO
B cTOMMUATA W B Hal-ronemnte rpasose,
a obemutTe MM ca MHOrO HUCKM — MOA
10% oOT KOHBEeHUWOHasHuUTe. Bbunonornu-
HUA nyeneH Men, a ouwe rnoseye u
ocTaHa/IMTe NYesiHU NPOAYKTU He npaBAT
usknyeHue. He ce cbbupat ocuumantu
[aHHU KakBu ca npofaxbute Ha 6uo mepq,
B CTpaHarta, a 3a opraHu3aluoHHUTE na-
3apu ce 3abensssa 4ye, HAMaA pasnvkara
B LEeHUTe Mexay 610 U KOHBEHLMOHasI-
HuA mMef. BuonornyHoTo nyenapcTso B
Bvarapua uma peguua npennocTaBku 3a
yCMnewHo pasBuTue — noaxoAswyn npu-
pPOAHM YCNOBUSA, Hanuume Ha nybnnyHa
nogkpena v NpPUOpUTET 3a PuHaHCHpaHe
Ha uHBecTuymm no HMOM, NPCP, 6nunsoct
[0 rofieMy 1 NnaTexocnocobHW nasapu,
KoUTo obaye u3MCKBAT MapKeTUHI cTpa-
Terny 3a TpainHoO HacTaHsiBaHe Ha TAX.
CpepHusT o6em 1 CTOMHOCTTa Ha
ekcriopta cnepg 2012-2016 r. ca Hag gBa
NbTU NO-BUCOKU, B cpaBHeHue c 2007-
2011 r. Mpe3 2015 r. ot Bbvarapusa ca
n3HeceHn 6130 10 xun. ToHa 3a 65 MIIH.
nB. — Tabnuua 2. MNpes3 nocnegHuTte net
roguHN BCe No-0ce3aemMo Mpou3BOACTBO-
TO B CTpaHaTa He ycnsiBa ga 3a40BOSn
TbpCEHETO 3af frpaHuua u 4yact oT
N3HEeCEeHNTe KOJIMYeCTBa ca peekcrnopT oT
Knutaii n YkpaidiHa. [pe3 2013 r. ¢
ekcrnopt ot 12,64 xun. ToHa bbarapusa e
12-TUAT HaW-roNsiM M3HocuTeNn Ha mepq B
cBeTa, kaTo npeau Hac ca camo Kutal
CcbC 129 xun. ToHa, ApXXeHTuHa ¢ 65 xun.
TOHa, BueTtHam ¢ 35 xun. ToHa, MeKcuko

highest percentage compared to other
domains. The financial support per
certified bee colony is 25 EUR and 35
EUR for farms in transition, but in 2017
the Agrarian ministry reduced the period
for transition support from three years to
one year which will slow down the
development of organic beekeeping.

The market for organic products in
Bulgaria falls behind significantly not only
from the old EU member states, but also
compared to most of the Central and
Eastern European countries. Sales are
concentrated mainly in the capital and in
the largest cities and their volumes are
very low - below 10% of the conventional
ones. Biological bee honey and even
more the bee products are no exception.
No official data is collected on the sales
of organic honey in the country and for
organizational markets, it is noticed that
there is no difference in prices of organic
honey and conventional honey. Organic
beekeeping in Bulgaria has a number of
prerequisites for successful development -
appropriate natural conditions, availability
of public support and priority for funding
of investments under the NBP, RDP and
proximity to large and solvent markets
that, however, require  marketing
strategies for long-term presence.

The average volume and value of
exports after 2012-2016 are more than
twice higher than in 2007-2011. In 2015
Bulgaria exported nearly 10 thousand
tons worth 65 million BGN — see Table 2.
Over the past five years it is felt that
domestic production fails to meet demand
abroad and some of the exported
quantities are re-exported from China and
the Ukraine. In 2013, with an export of
12.64 thousand tons, Bulgaria is the 12"
largest exporter of honey in the world,
lead only by China - 129,000 tons,
Argentina - 65,000 tons, Vietham -
35,000 tons, Mexico - 33,000 tons, India -
30,000 tons, the Ukraine - 22,000 tons,
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Cc 33 xun. ToHa, MHoma ¢ 30 xun. ToHa,
YkpaliHa ¢ 22 xun. ToHa, WcnaHusa ¢ 22
Xun. ToHa, lepmaHus ¢ 21 xun. TOHa,
Benrva ¢ 20 xun. ToHa, YHrapusa ¢ 18,4
XUn. ToHa, bpasunnna ¢ 16,2 xun. ToHa
(FAO, 2013). OT npuemaHeTo HM B EC
Bbnrapus ce yTBbpAU KaTo TpaguuMOHEH

N3HOCUTEJT Ha N4YesieH men.

Tabnuuya 2. M3HOC 1 BHOC Ha n4yesieH mef,

Table 2. Export and import of bee honey

Spain - 22,000 tons, Germany - 21,000
tos, Belgium - 20,000 tons, Hungary -
18.4 thousand tons, Brazil - 16.2
thousand tons (FAO, 2013). Since joining
the EU, Bulgaria has established itself as
a traditional exporter of bee honey.

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Ekcnopt, xun. ToHa 381 | 336 | 612 | 854 | 685 | 931 | 1264 | 1013 | 98 8
Export, thousand tons

EkCnopT, M/H. NB.

Export, million BGN 134 | 164 | 292 44 37 48 67 61 65 49
VIMnopt, xin. ToHa 024 | 085 | 02 | 023 | 029 | 065 | 1,86 1,15 1,4 15
Import, thousand tons

VIMNOpT, MIIH. /1B. 0,84 3 082 | 0,83 11 2,4 5,8 3,7 48 6,3
Import, million BGN

MAF Agrostatistics Department, NSI, Eurostat

Okono nosioBMHaTa OT HaLIWA eKc-
nopTt e 3a 'epMaHus, crnef, KOATO OCHOBHU
notpebutenn Ha O6bArapckM wmeg ca
Mepuusa, Monwa, PpaHuusa, Benukobputa-
Husa, Utanua, Benrua, Asctpua u ap. MNpes
nocfiefHUTe LWeCT roAuHU ce dhopmupa
yCTOMYMB BHOC Ha Mef W TOI 3anoyHa ga
HapacTBa, KaTo OCHOBHaTa npuynHa 3a
TOBa € He CamMO HeroBus PeekcnopT, HO ”
LeHoBaTa YyBCTBUTENHOCT Ha Ob/irapckuTe
notpebuTtenu, KoeTo fasa NPeaMMCTBO Ha
YKPaUHCKUS, PYCKMS U KUTalckusa mef, Kkato
nocnegHus HanpvmMep ce npogasa u 3a 1,1
eBpo/kr. OcHoBHaTa cnaboct Ha 6barap-
CKUAT EKCMOpPT Ha nyefneH men e peanu-
3auusta My OT TbProsuy BbB Bapesin Kato
CYpOBMHa, KOETO npeHacs JobasBeHaTa
CTOMHOCT Jasiey no Bepurata — Tbprosel,
BHOCUTeN, npepaboTearen, AUCTpubyTop ”
Tbprosey, Ha JApebHo 3aj rpaHuiua. Ha-
LUOHaIHUAT cekTop [lMuenapcTtBo, pecnek-
TMBHO W ObJIrapckuTe nNpousBoAMTENY Ha
NnyesiHN NPOAYKTUN peasiHO He neyensatr or
eKcrnopTa Ha TaxHarta npoayKums.

CtpaHnte ot EC ca cpep Haii-
ronemMmuTte BHOCUTE/IKM Ha Mef W MYenHu
NpoAyKTW B cBeTa, kato EC e BTOpUAT Haii-
ronsM nasap 3a 6uonpoayktn B rnobasneH
nnaH, cneq CALL. MNoTteHumnan 3a HaBn3a-
He KpuAT nasapute Ha BenukobputaHus n
LBeiapurs, KOUTO ca eHOBPEMEHHO cpef,

Hal-ronemmuTe BHOCUTEN Ha men n cpej

About half of our exports are to
Germany, followed by major consumers
of Bulgarian honey like Greece, Poland,
France, Great Britain, Italy, Belgium,
Austria, etc. Over the last six years, a
steady import of honey has been formed,
and it started to grown, the main reasons
being not only its re-export but also the
price sensitivity of Bulgarian consumers,
giving priority to Ukrainian, Russian and
Chinese honey, the last one selling for
1.1 EUR/kg. The main weakness of
Bulgarian export of honey is its realization
by merchants in barrels as a raw
material, which carries the added value
far along the supply chain - trader,
importer, processor, distributor and
retailer abroad. The domestic beekeeping
sector and the Bulgarian producers of
bee products do not actually benefit from
the export of their produce.

The EU countries are among the
world's largest importers of honey and
bee products, with the EU being the
second largest global market for organic
products, following the USA. There is a
potential to penetrate the markets of
Great Britain and Switzerland, both of
which are among the largest importers of

62



Te3n C Hali-pa3BuTo notpebneHve Ha
opraHuyHn xpaHu. Tpsbsa fga ce oTumTa U
6nmnsoctTa [0 ApYyr ronsAMm u nnartexo-
cnocobeH BHocuTen — Cayautcka Apabus,
KaKkTo 1 pa3BuBaLlOTO Ce MnoTpebrieHne Ha
TakbB TWM NPeMUiHWM NpoaykTu B HOrous-
TouyHa A3nsa. ChblLueBpeMeHHOo reorpadycka-
Ta OTAA/IeYEeHOCT Ha 4YacT OT OCHOBHUTE
€KCMopTbopu Ha Me[ CblUo npeacTasnsasa
KOHKYPEHTHO nNpeaMMcTBO M nNpefocTass
[06pn BB3MOXHOCTM 3@ HaluA CeKTop
MuenapcTso.

Bbnrapckute npous3BoguTenn  Ha
nyeneH Meg W NYeSHW NPOAYKTM B
npeobnagasaijara cu 4yact ca npegumHo
Masikn. OCHOBHaTa 4yacT OT HawwuTe nye-
napcky cTonaHcTBa He pasnonarar C
pecypcu fna wuHBecTMpar B npepaboTka,
cobcTBeEHa Mapka W WMHOBaTMBEH NyesieH
npoaykT. ToBa e orpaHuyaBsall hakTop 3a
nosiyyaBaHeTo Ha MO-BMCOKA LeHa Ha
HaLUMOHa/THUTE U MeXAyHapoaHUTe nasapwu
Ha nyefHW NPoAaykTW. TpyaHO e Hasu-
3aHeTO Ha nasapw, kato [epmaHus w
ABCTpUSA, KbAETO MMa TpaHO HasoXeHw,
rofieMnm 1 pasnosHaBaemMy MeCTHU MapKu,
4acT OT KOMTO ca COBCTBEHOCT Ha camuTe
TbProBCKM Bepurn u MarasmHu 3a 6uo
XpaHu. OT Ta3u rnefHa To4ka, no-A0CTbMHA
Morar ga 6baaT nasapute B banskus MN3Tok
n KOromstouHa Asus. Jo6py Bb3MOXHOCTU
npegnarat u nasapute B CALL, kouto ca
Han-ronemMusAT NOTPe6UTEN Ha NYen Maliku
N posALM.

B knacaumsta K 100 Ha Hai-
ronemute komnaHun B Bbnrapus (Capital,
2017) He npucbCTBa HWUTO eawH MpeacTa-
BUTEN1 HA HaUMOHaNHWUAT cekTop [Myenap-
CTBO UM npepaboTBatesin U TbProBuU
WHTErpMpaHu C Hero, 3a pasivka oT
cektopute 3bpHOMPoOU3BOACTBO, CBUHE-
BbACTBO, lMTUUEBBLACTBO M npepaboTBare-
/I 1 THProBLUY CBBbP3aHK C TAX. Bbrpekun ue
[HecC nasapute Ha NYesHM MPOoAYKTU ca
MHOr0O Mo-Masiky OT nasapuTe Ha nocoue-
HWUTe NIngepu B KnacauuaTta, Te UMart ronsam
noteHuman — 6uonornyeH, NPou3BoACTBEH
1 nasapeH, KoMTo TenbpBsa Le ce pa3susar
npeasus pellaBaHeTo Ha rnobanHute
npo6semMn ¢ onpawuBaHeTo Ha eHToMowusI-
HUTe pacTeHWs 3a rapaHTMpaHe Ha npojo-
BOJICTBEHA CUTYPHOCT W rnobanHaTa TeH-
OEeHUMs KbM KOHCyMauusi Ha no-34paBo-

honey and having the most developed
consumption of organic food. The
proximity to another large and solvent
importer - Saudi Arabia, as well as the
evolving consumption of such premium
products in South-East Asia shall also be
considered. At the same time, the
geographical distance of some of the
major exporters of bee honey is also a
competitive advantage and provides good
opportunities for our beekeeping sector.

The Bulgarian producers of bee
honey and bee products are
predominantly small. The majority of our
beekeeping farms do not have the
resources to invest in processing, own
brand and innovative bee products. This
is a limiting factor for obtaining a higher
price on domestic and international
markets for bee products. It is difficult to
penetrate markets such as Germany and
Austria, where there are well established,
large and recognized local brands, some
of which are owned by the retail chains
and organic food shops. From this point
of view, the markets in the Middle East
and South-East Asia may be more
accessible. Good opportunities are also
offered by the markets in the USA, which
are the largest buyer of queen bees and
bee swarms.

Not a single representative of the
domestic beekeeping sector or
processors and traders integrated with it
are not present in the K 100 ranking of
the largest companies in Bulgaria
(Capital, 2017), as opposed to the
sectors for production of grain, pigs and
poultry, and the processors and traders
associated with them. Although today's
markets for bee products are much
smaller than the markets of the leaders
listed in the ranking, they have great
potential - organic, manufacturing and
marketing - which are vyet to be
developed, given the needed solution to
the global problem of pollination of
entomophiles to ensure food security and
the global trend towards consumption of
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C/MIOBHU MNPOAYKTW, KOETO Le [oBefe [0
yBennyaBaHe nNOTpeb/eHMeTo Ha nyesHu
NPOAYKTM N HamasiBaHe KoHCymauusaTa Ha
TEXHW 3aMecTuTenM — 3axap W 4p.
nogcnaguTenu.

AntepHaTMBa Ha TPYAOEMKOTO M
HUCKO edpeKkTMBHOTO fobuBaHe Ha Me[ e
LBETHUAT MpalweubT, neprara, anuiapHu-
NbT, MNYEesIHOTO Maeuynue W nuyenHara
oTpoBa. VIKOHOMMYECKMAT MOTEHLMan Ha
nyesiHUTE NPOLYKTU KaTo 0TpoBa, Maeuunle,
nepra v Apyrm e OrpOMEH, HO W3UCKBA
cTpaTernyecka opueHTauuss KbM npasus-
HUTe nasapu. OcHOBaBaliku ce Ha npose-
[eHOo uscneasaHe 3a noteHuuana Ha 6b/-
rapckoto nyenapcteo (Lyubenov, 2017b),
camo LUWe JOonNbAHUM, akTyanusnpave u
nocoYnM Hali-BaHWUTe AaHHW. Hanpumep ¢
Hail-ronAam  nasapeH  noTeHuuMan  oOT
nyesiHUTE NPOAYKTM € MnyesHara oTpoBa
cbC 160 MAH. nB./rof. U NYESTHOTO MevnLe
cbC 150 MH. nB./rof., kKato AHeC Te HaMaT
ycBOeH 1 1% ot noteHumnana cu. MNyeaHuar
Men e yCcBOoua OKosio 77% OT noTteHumnana
cu, a nasapbT Ha onpatusaHe, KaTo MoTeH-
uuan B nepcrnektusa wusnpesapBa HauWo-
Ha/IHUTE  OpraHM3auvoHHM nasapu Ha
nyesieH meg v nuyesned npawed. MNasapute
Ha (hakTopu ¥ Ha cpeactsa 3a NPou3-
BOACTBO ca YycBounu okoso 16% ot
noTeHumana cu.

SWOT aHa/In3 Ha O6b/rapckoTo
nyenapcTeo

LLle aHanM3Mpame YeTMpUTE OCHOBHU
TMNa B3aMMOAENCTBME MeXAay CWUHWUTE
(strengths — S) n cnabute (weaknesses —
W) cTpaHu Ha 6barapckuTe nyesapcku cTo-
naHcTBa, Bb3MOXHOCTUTE (opportunities —
O) n 3annaxute (threats — T) Ha 6GusHec
cpepaTta:

- CUWIHU CTPaHN N Bb3MOXHOCTU —
NPOV3BOACTBOTO Ha 3HAYUTENHW  KOMU-
yecTBa KOHBEHLUMOHa/IEH U 6MONOrnyeH
nyeneH Mef € BUCOKO KayecTBO MpuU cpas-
HUTE/THO HWCKa cebecToMHOCT (S;, S,, Ss,
Sy) 1 pacTtawo TbpceHe (Op, O, O4 Os)
no3BosisiBaT pea/IM3MPaHeTO Ha  KOHKY-
peHTHUTE npegumcTBa Ha 6bArapckoTo
nyesapcTBoTo — Tabnuua 3. To uma CUIHU
cTpaHn (Si, Sy, Ss, Si Se) 3a ygosnet-
BOpsiBaHe Ha HapacTBall0TO TbpCeHe Ha
nyesiHM MPOAYKTM W3BBLH KaTeropusta Ha

healthier products, which will increase the
consumption of bee products and reduce
the consumption of their substitutes —
sugar and other sweeteners.

An alternative to labour-intensive
and low-yielding honey production is
pollen, parchment, apilarinyl, royal jelly
and bee venom. The economic potential
of bee products such as bee venom,
royal jelly, parchment, etc. is enormous
but requires a strategic orientation
towards the right markets. Based on a
research on the potential of Bulgarian
beekeeping (Lyubenov, 2017b), we will
only supplement, update and highlight the
most important data. For example, the
bee venom has the greatest market
potential of bee products, and is worth
160 milion BGN/year, and royal jelly
worth 150 million BGN/year, and today
they have not yet absorbed even 1% of
their potential. Bee honey has absorbed
about 77% of its potential, and the
pollination market has a potential
perspective which is better than the one
of the domestic organizational markets
for honey and bee pollen. Factor and
resource markets have absorbed about
16% of their potential.

SWOT Analysis of Bulgarian
Beekeeping

We will analyze the four main types
of interaction between strengths - S and
weaknesses - W of Bulgarian beekeeping
farms, as well as the opportunities (O)
and threats (T) of the business
environment:

- Strengths and Opportunities — the
production of significant quantities of
conventional and organic honey of high
quality at a relatively low cost (S3, S», Ss,
S4) and growing demand (Oy, O,, Oy, Os)
allow the realization of competitive
advantages of the Bulgarian beekeeping —
see Table 3. It has strengths (Sy, S,, Sa,
S4, Se) to satisfy the growing demand for
honey products other than bee honey
such as propolis, pollen, parchment, royal
jelly and bee venom, as well as services
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MeJa kKato npononuc, mnpaiwlewl, nepra,
nyesiHO MieunLEe U OTPOBA, KaKTO U YCyru
Kato onpawsaHe 1 anutypusbm (Oz, Og) —
Tabnuua 3. CunHUTE CcTpaHuM Ha 6barap-
CKWTE Myenapcky CTOMaHCTBa UM MO3BOSSA-
BaT Aa Ce Bb3MNo/3BaT OT Bb3MOXHOCTUTE,
HO He B MbfHA CTeneH. 3HaunTenHuAT
6ronorMueH, MpovM3BOACTBEH U MNa3apeH
noTeHumMan Ha ObArapckoTO NYenapcTso
(Ss), KOWTO He e pas3BuT, LWe My NO3BOAN ga
ce Bb3MOM3Ba OT BCUYKM OBAAronpuATHU
Bb3MOXHOCTM, HO MpU Ha/IMuMe Ha Map-
KeTWHT cTpaTerMm 3a HeroBoTo yCBOsIBaHe B
Hall-BMCOKa CTeneH;

- CUWIHM CTpaHn W 3annaxv —
ObArapckMTe Myenapcky cTonaHcTBa Morat
[Ja npoTuBofencTBaT ycnewHo Ha 4YacT oT
3annaxute (T4, T, Ta, Tg) onupaiikn ce Ha
CUMHUTE CU CTpaHu (Si, S,, Ss, S4, Sk, Se) —
Tabnuua 3. YcnewHoTo NpoTuBOAeicTBME
Ha No-KOHKYpPeHTOCnocobHuTe Hesemepes-
ckn npegnpusitua (T,) Hanara nuenapure
Ja ce koonepupaT nomexay cu. MNpoTuso-
[ecTB/eTO Ha MexaH/3Ma Ha HeopraHu3u-
paHuTe nasapu Ha nyenHn npopyktn (Ts)
HasaraT U3rpaxaaHeTo Ha cOb6CTBEHN Nasa-
py, N NPeopUEeHTUPaAHETO KbM OpraHn3un-
paHn naszapu. 3agbpXaliy pasBuTUETO Ha
610N0rMYHOTO NYENapcTBO ca Mo-BUCOKUTE
pasxoaM CrpsiMO KOHBEHLIMOHA/IHOTO U
LUeHNn Ha efpo Ha 6MONOorMYHUTE MYesHU
NPOAYKTW pPaBHW Ha KOHBEHLMOHA/IHUTE
(Ts). Cpewty rnobasiHuTe 3amMecTuTenn Ha
nyesiHNA Mef, KOTO € OCHOBEH NMPOAYKT Ha
6barapckoto nyenapcteo (Te) moraT ga
NpoTMBOAENCTBAT YACTUYHO C KOHKYPEHT-
HWTE CM npeaMmcTBa WAU 4pe3 auBep-
cuhmkauma KbM Ap. NYENHU NPOAYKTU W©
ycnyrn. Cpelly HeedheKTMBHATa 3aKkoHOA4a-
TenHa 6asa (T;) moratr ga wu3nonssart
6paHLIOB/TE CU OpraHusaumm 3a HemnHoTo
YyCbBbpLUIEHCTBaHe. CUHUTE CTpaHu He
ocuUrypsiBaT Mb/iHa 3almTa Ha nuenapckmTe
cTonmaHCcTBa OT 3arn/iaxuTe, Kato e Heobxo-
AVMO KoonepupaHe 1 auBepcuduumpaHe;

such as pollination and api-tourism (Os,
Og) — see Table 3.

The strengths of Bulgarian beekeeping
farms allow them to take advantage of
the opportunities, but not to the full. The
considerable biological, production and
market potential of Bulgarian beekeeping
(Ss), which is not developed, will allow it
to take advantage of all the opportunities
provided the existence of marketing
strategies for its absorption to the fullest;

- Strengths and Threats — the
Bulgarian  beekeeping farms can
successfully counter some of the threats
(Tq, Ty, T3, Tg) based on their strengths
(S1, Sz, S3, S4, Ss, Se). — see Table 3. The
successful counteraction to the more
competitive non-agricultural enterprises
(T4) requires the beekeepers to cooperate
with each other. The counteraction to the
mechanism of the non-organized markets
of bee products (Ts) requires the
establishing of own markets or the
reorientation towards organized markets.
The development of organic beekeeping
is slowed down by the higher costs in
comparison to conventional beekeeping,
and the fact that wholesale prices of
organic bee products are equal to
conventional bee products (Ts). They can
partially counter the global substitutes of
honey, which is a major product of the
Bulgarian beekeeping (Te) with their
competitive advantages or through
diversification with other bee products
and services. They can use their branch
organizations to improve it the ineffective
legislative base (T;). The strengths do not
provide full protection for beekeeping
farms from threats, thus co-operation and
diversification are needed;
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Tabnuua 3. SWOT maTpuua Ha 6b/rapckoTo n4enapcTeo
Table 3. SWOT Matrix of Bulgarian Beekeeping

CwunHu cTpaHnm / Strengths:

Bb3moxHocTun / Opportunities:

S1 nponseoAcTBo Ha 3HAYUTENTHN
KoinyecTea BUCOKOKaQYeCTBEHU N4YesIHU npoayKTU
CbC CpaBHUTENMHN KOHKYPEHTHU npeanMmcTBa,

nopasn 61aronpusiTHU NPUPOAHN YCMOBUA U HUCKA
cebecToiHOCT;

S: production of significant quantities of
hlgh quality bee products with comparative
competitive advantages due to favourable natural
conditions and low cost;

S, 6oraT onuT, Tpaguuuu, MOTMBAaLWA U
3aabnboyasalla ce npodhecroHasHa
cneunanmsaums B MNPOU3BOACTBOTO Ha NYesHW
npoAykTh, kato oTpacbfna e B Ton 15 Ha Haii-
ronemuTe eKCnopTbopu Ha Mef B CBETA;

S, rich experience, traditions, motivation
and deepening professional specialization in the
production of bee products, as the sector is in the
top 15 of the world’s largest exporters of honey;

Ss nugep B EC no 6poii Ha 6MonornyHo

cepmdmu,mpanm nyesnHu cemelicTBa ¢ Hag 21% ot
oblwmTe, Kato Hawus Men € TbpceH M 3a
nofobpsiBaHe Ka4eCcTBOTO Ha YYXAWA NYeneH mes;
. S; EU leader in the number of biologically
certified bee colonies with over 21% of the total
number, and our honey is also sought to improve the
quality of foreign bee honey;

S, ocurypeH pocten fo cybcuauu,
CbVIHaHCOBVI KpeauTu, HayyHa W KOHCY/TaHTCka
Mpexa;

S, provided access to subsidies, financial
credits, scientific and consultancy network;

Ss 3HaunTeneH 61onornyeH,
NPOU3BOACTBEH U MasapeH MoTeHuMan npu Mega v
nyenHUTE NPOAYKTM KaTto MPOMOSUC, MNYEsHO
mMfeunle, npaiwel, nepra, oTpoBa M Ap., KOUTO ca
6e3 3amecTuTenu;

. Ss significant biological, production and
marketing potential for honey and bee products such

as propolis, royal jelly, pollen, parchment, bee
venom, etc., which have no substitutes;

Se  MYNTUMYHKUMOHaUSTHA  pons  Ha
nyenapcTBOTO — XpaHW, HanuTkW, apmauus,

KO3MeTuKa, TYpU3bM 1 ap.
. Se multifunctional role of beekeeping -
foods, drinks, pharmaceuticals, cosmetics, tourism,
etc.

O; HapacTBallo 1 yCTONUYMBO TbpCceHe Ha
MeXYHapOAHUTE KOHBEHLMOHA/IHU WU GUOSIOTUYHN
nasapy, OCUIypsiBallo 3HAYUTENHW npuxoau ot
€KCnopT, CbM3MEPUMI 1 [OPU NO-TOSIEMM OT TE3N Ha
HauMOHaNHUTE nasapwu;

. 0O; growing and sustained demand on

international conventional and organic markets
delivering substantial export revenues
commensurate with, and even greater than,

domestic markets;

O, Karto CcTpaHa u/fieHka MoXxem [Ja
3a40B0nMM okono 10% ot gedhuumta Ha meg B EC,
KaTo Ap. noaxoAswm nasapu ca AnoHus, Cayamrcka
Apabusi, O6eanHeHn Apabekm Emmpcetea u CeBepHa
Amepvn(a'

0O, as a member state we can satisfy
about 10% of the EU deficit of honey, Suitable
markets are Japan, Saudi Arabia, the United Arab
Emirates and North America;

O; yCTONuMBO Le HapacTBa pofsTa Ha

nyenoonpaiiBaHeTo B [n06aneH W HauuoHaneH
nnaH, KakTo U TbPCEHEeTO Ha MYeHW NPOoAyKTU
M3BBLH Kateropusta Ha Mefa — nNpononwvc, npawew,
nepra, NYesIHO MevvUe, NyesHa oTpoBa;
. O; the role of bee-keeping will steadily
increase on a global and domestic level as well as
the demand for bee products beyond the honey
category - propolis, pollen, parchment, royal jelly,
bee venom;

O, noTpebutenckute nasapu umar Hag 2
MbTU MO-BUCOKM LIEHW Ha NYesHUTe NpoAyKTU
cnpsiMo opraHv3aunoHHuTe, HO nsuckaar
[OMBAHUTENTHU UHBECTULNK;

. O, consumer markets have more than

twice higher prices of bee products than
organizational markets, but require additional
investment;

Os nuenHuAT Mefd ce sABsiBA  NO-
3[paBoOC/IOBHa a/iTepHaTBa  ChnpsAMo  Apyrute

noacnagutenu;
. Os bee honey is a healthier alternative to
other sweeteners;

Os HaLMOHAHUAT CEeKTop M4enapcTBo e
reHepartop 3a pa3BWTMETO Ha MHOroO Apyry nasapu
Ha hakTopuTe ¥ Ha cpeacTBarta 3a Npou3BoACTBO.

O¢ the domestic beekeeping sector is a
generator for the development of many other factor
and resource markets.

Cnabu ctpaHu / Weaknesses:

3annaxu / Threats:

- W, npousBexaar ce OCHOBHO NPOAyKTW C
HUcka gobaBeHa CTOMHOCT — Meq, npaiwew v Aap.
KaTo CypoBUWHA;
. W; mainly low-value products
produced - honey, pollen, etc. as a raw material;
- W, cnaba nHopMmpaHocT 3a nasapurte u
cnaba guBepcudukaLmsa Ha NYenHUTe cTonaHcTBa —
npousBexga ce OCHOBHO NYesieH mef;

W, insufficient market awareness and poor

are

T, NPOMeHN B KNMMaTa 1 HamansiBaHe Ha
MefoHOCHaTa  pacTWUTeNIHOCT,  ecKanauus  Ha
6071eCTU 1 OTPaBAHWA NO NYenuTe,;

. T, climate change and reduction of
vegetation appropriate for honey production,
escalation of diseases and poisoning of bees;

- T, no-6aBHO NpOHMKBaHe Ha
rnobanusaumaTa  CbyYeTaHO CbC  3acuniBaHe
BO/1IATW/IHOCTTA Ha NasapuTe Ha N4YesHn NpoAyKTu v

66




diversification of beekeeping farms - mainly honey is

produced;

- W3 OCHOBHaTa u4acT OT nyenapckute
cTonaHcTBa He  MoraT fJa  YAOBNeTBOpAT
KOMIMYECTBEHNTE  M3UCKBAHWA Ha  TbProBckuTe

BEpUrun 1 3a ekcnopr,;

. W3 the majority of beekeeping farms
cannot meet the quantitative requirements of trade
chains and for export;

. W, OCHOBHaTa 4acT 0T nuenapckute
CTOMaHcTBa u3nonaear TexHoorMm c
npeo6nagasallo  pbyeH  TpyA M HucKa
I'IpOVIBBO,qVITel'IHOCT'

W, the majority of beekeeping farms use
technolog|es with predominantly manual labour and
low productivity;
. Ws HapacTBa  cebecToiiHOCTTa  Ha
npoussexgaHnte B bbarapus nuenHu npogyktn u
ycnyru;
. Ws growing cost of bee products and
services in Bulgaria;

. W, 3aTpyfHeH [OCTbN A0 nasapu, nopaau
ApebHOCTOKOB

Xapaktep ~ Ha  nuesiapckute
CTOMaHCTBa, HUCKA CTENeH Ha  KoonepupaHe
nomexgy MM, u cnaba  WHTerpauusi  C

npepaboTeaTeny u Tbprosuy;
. W4 difficulty in accessing markets because
of the small-scale nature of beekeeping farms, poor
co-operation amongst them, and poor integration
with processors and traders;
- W; HUCKa CTeneH Ha W3non3BaHe Ha
noTeHumana, nopagu cnaba 06e3neyeHocT ¢ kagpu,
TEXHONOIMN 1 nasapwu,

W7 low potential utilization due to poor
stafflng technology and markets;
. Ws MHOTO HWUCBK OTHOCWUTE/NIeH [AAN Ha
NOABWKHOTO NMYeNapcTBo OT 06LL0TO.

Wsg very low relative share of mobile
beekeeping within the total beekeeping sector.

Ha/lnume Ha CUB CeKTop;

T, slower penetration of globalization,
coupled with increased volatility on the markets for
bee products and the presence of a gray sector;

. Ts; 3agbnboyaBawa ce Aemorpadcka
KpM3a C HegocTur Ha paboTHa pbka B cernckute
paiioHu n oTpacbna;

. T; deepening demographic crisis with
labour shortages in rural areas and the sector;

T4 He3lemegenckute npeanpuAaTUa Ha
BXOZa M Ha M3X0Aa Ha nyenapckuTe CcTonaHcTBa ca
MO-KOHKYPEHTOCMOCOBHY;

T, non-agricultural enterprises at the
entrance and exit of beekeeping farms are more

competitive;
. Ts MexaHusMbT Ha AeiicTBue  Ha
HaUMOHA/IHUTE  OpraHu3auMoHHW  nasapu  OT

THProBUM Ha efpo He MOXe Ja pefyuypa u Hamanm
pucka, fa nogobpu LUeHaTa W nevan6ara Ha
nyenapckuTe CTONaHCTBA;

Ts the mechanism of domestic
organizational markets of wholesalers cannot reduce
the risk, improve the price and the profit of
beekeeping farms;

- Te HaMUME Ha MHOTO CU/IHU W FNOGaTHM
KOHKYPEHTU W 3amecTUTeNu Ha nyenHus meg —
OCHOBEH NPOAYKT Ha 6/rapckoTo N4enapcTBo;

Te presence of very strong and global
competitors and substitutes for honey - the main
product of Bulgarian beekeeping;

T, 3akoHogaTenHarta 6asa (Hapenb6a 26 n
,u,p.) orpaHvMyaBa AMpeKkTHaTa peasusauus  Ha
nyeniHN NPOAYKTW Ha NOTpebuTenckute nasapu;

T the legislative base (Ordinance 26, etc.)
limits the direct realization of bee products on the
consumer markets;

Ts CNag B LeHUTE Ha NYenHuTe NpPoayKTw,
yBenuyaBaHe Ha BHOCA W HapacTBaHe Ha LieHUTe Ha
npOM3BO,qCTBEHMTe pecypcy.

Tg a decline in bee product prices,
|ncreased imports and growing prices of production
resources.

- cnabu cTpaHu U Bb3MOXHOCTU —
Npou3BOACTBOTO Ha CYpPOBMHU KaTo Mef u
npawed, (W), KAGKTO 1 HEBB3MOXHOCTTA 3a
yOOBNEeTBOpsiIBAHE  Ha  KOMIMYeCTBEHUTe
M3NCKBaHUA Ha Tbprosckute Bepurn (W)
He No3BO/IABaT peasM3auns npu no-BUCOKU
ueHn Ha notpebutenckn nasapu (O,).
CnabaTta pgumeepcudmkaums © nasapHa
opveHTaums Ha n4yenapckuTe cTonaHcTBa
(W;) n 3aTpygHeHus [OCTbM [0 nasapw,
nopagm Hucka CTeMeH Ha KoonepupaHe u
uHterpupaHe (Ws) He nossonsiBa U3Nos-
3BaHETO B Nb/IHA CTEMEH Ha MoBeYyeTo OT
Bb3MOXHOCTUTE (O, O,, 0Oz, Os, Og)
Tabnvua 3. Huckata cTeneH Ha u3nosn-
3BaHe Ha noTeHuuana, nopaau cnaba

- Weaknesses and Opportunities —
the production of raw materials such as
honey and pollen (W,;), as well as the
failure to meet the quantitative
requirements of the retail chains (W3) do
not allow for realization at higher prices
on consumer markets (O,). Poor
diversification and market orientation of
beekeeping farms (W,) and difficult
access to markets due to low cooperation
and integration (W6) do not allow the full
use of most of the opportunities (04, O,,
O3, Os, Og) — see Table. 3. The low
degree of utilization of the potential due
to poor staffing, technology and markets
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06e3MeyeHoCcT € Kagapu, TEeXHOonormm u
nasapu (W), HUCKUSI OTHOCUTENIEH AN Ha
noaswxHoTo nuenapcteo (Wg) U TexHo-
norm c npeob6najaealio pbyeH Tpyh u
Hucka npoussogutenHoct (W,), ca cepmos-
H/ MPUYMHU  OrpaHMyaBaliy 3HAYMTESTHO
BCMYKM 61aronpuaTHN Bb3MOXHOCTU. Cna-
6VTe CTpaHM Ha ObArapckMTe MYenapcku
cTonaHcTBa Bb3NpenATcTBaT 0OCe3aemo
peanu3vpaHeTo Ha Bb3MOXHOCTUTE B
Mb/IHA CTENeH;

- cnabu cTpaHn K 3annaxm —
Npon3BOACTBOTO OCHOBHO Ha CypOBWHU
Kkato meg n npawey, (W,;) n peanusaumsara
UM Ha HeopraHusvMpaHu nasapu AOMUHU-
paHun oOT TbproBum Ha egpo (Ts) He
nogobpsiea nevyan6ara M pucka Ha nue-
napckute ctonaHcTtBa. Cna6ata ausepcu-
dhvKauus M nasapHa opueHTauus Ha nue-
napckute crtonaHctea (W,) He MM NO3BO-
naBa ja HamanaT nocneacteuaTa OT npo-
MeHuTe B knumata (T;) M BonaTWIHOCTTa
Ha nasapute Ha n4yesiHnM npofyktn (T,).
Huckata cTeneH Ha M3Mon3BaHe Ha MOTEH-
unana, nopagum cnaba o6e3neyeHocT C
Kagpw, TexHonoruu n nasapu (W;) 1 TexHo-
norm c npeobnajasallo pbyeH Tpya u
Hucka npoussoanTenHocT (W,), ca cnep-
CTBME OT HejocTura Ha paboTHa pbka B
cektopa (Ts3) 1 orpaHMYeHnsaTa 3a AMpeKTHa
peanunsauma OT HopmaTuBHaTa 6a3a (T-).
HapacTBaHeTo Ha cebecToliHOCTTa Ha
nuesiHuTe npogyktn (Ws) ce Ab/KM U Ha
pbCTa B LEHWTE Ha NasapuTe Ha Npous-
BoAcTBeHU pecypcn (Tg). 3a pga npe-
000NesAT Mno-ronsiMaTa KOHKYpPeHTOCNnoco6-
HOCT Ha Hesemejesickute npeanpusaTus u
3amecTutenu (T,, Te) NUenapckuTe crtonaH-
ctBa TpsibBa pfa npeogonesar cnabocrtute
cn (Wi, We, W;) — Tabnuuya 3, kaTo ce
KoonepupaT 1 uHTerpupat. Cnabute ctpa-
HV Ha GbArapckMTe Nyeslapcku CTonaHCTBa

UM npeyar gJa ce agantupar  KbM
3annaxure.

Pa3paboTBaHeTO Ha MapKeTuHr |
Apyry  cTpaTeruM ce  OCHOBaBa  Ha

B3a/MOBpb3KaTa MEXAY CWIHUTE CTPaHu
Ha 6bLArapckuTe NYenapckyM CTonaHcTBa W
BBb3MOXHOCTUTE Ha GM3HeC cpepata, kaTto
TasW B3aMMOBpPBL3KA € MpuopuTeT 3a
TAXHOTO 6bAELLO0 pa3BuThe. BaxHo e Cbllo
fa ce aHanm3Mpa Kak CbyeTaBaHETO Ha
CUHUTE  CcTpaHM  Ha  6barapckute

(W5), the low relative share of mobile
beekeeping (Wg) and predominantly
manual labour and low productivity
technologies (W,) are serious reasons
that significantly limit all favourable
opportunities. The weaknesses of the
Bulgarian beekeeping farms significantly
impede the complete realization of the
opportunities;

- Weaknesses and Threats — the
production of mainly raw materials such
as honey and pollen (W;) and their
realization on non-organized markets
dominated by wholesalers (Ts) does not
improve the profit and the risk of
beekeeping farms. The poor
diversification and market orientation of
beekeeping farms (W) do not allow them
to mitigate the effects of climate change
(T, and volatility on markets for bee
products (T,). The low degrre of utilization
of their potential due to poor staff
availability, technology and markets (W)
and predominantly manual labour and
low productivity technologies (W,) are
due to the labour shortage in the sector
(T3) and the constraints of the regulatory
base for direct realization (T;). The
increase in the cost of the bee products
(Ws) is also due to the increase in the
prices of the production resource markets
(Tg). In order to overcome the greater
competitiveness of non-agricultural
enterprises and substitutes (T4, Tg), the
beekeeping farms have to overcome their
weaknesses (W3, We, W) — see Table 3,
by cooperating and integrating. The
weaknesses of Bulgarian beekeeping
farms are preventing them from adapting
to threats.

The development of marketing and
other strategies is based on the
interrelation between the strengths of
Bulgarian beekeeping farms and the
opportunities of the business
environment, and this relationship is a
priority for their future development. It is
also important to analyse how combining
the strengths of Bulgarian beekeeping
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nyenapckyu CTOMaHCTBA C Bb3MOXHOCTUTE
Ha 6M3Hec cpefaTa, MOXe fa ce usnonssar
3a NpeojosisiBaHe Ha crabute UM CTpaHn v
3anniaxuTe. To3n aHann3 e No3Bo/um ga ce
onpegenu cTparernyeckara opveHTaums Ha
6barapckuTe nNuenapcku CTonaHcTea, uvpes
M3non3BaHe Ha CWIHMTE MM CTpaHu 3a
peanu3npaHe Ha Bb3MOXHOCTUTE, NPeoso-
nsaBaHe Ha crabocTute M TylumpaHe Ha
3annaxuTte. Ha ocHoBaTa Ha aHanu3upa-
Hata W CuHTe3WpaHata WHdopmauus oT
MexayHapogHaTa, HaumoHanHarta u otpac-
nosarta 6usHec cpefa e cbcraBeHa SWOT
MaTpuua Ha 6bArapckoTo n4yenapcTeo —
Tabnuua 3.

3a ononsoTBopsiBaHE Ha Bb3MOX-
HOCTW NyenapckuTe ctonaHcTea TpAabea aa
npegnarat He camo nuyefneH Men, KOMTO
UMa MHOTO KOHKYPEHTHW aHanosu, borart e
Ha 3axapu, KOHcymauusaTa Ha KouTo B
rnobaseH nnaH Hamanasa nNo 34paso-
C/IOBHUW MPUYMHW. THPCEHETO Ha Npononuc,
npatuew, nepra, N4esHO MseynLe 1 0TPOBAa,
e pacTte B nepcrnektuBa, 3aWoTo Te ca
W3KHOUUTESTHO 34paBOC/IOBHM 1 6e3 3amec-
TMTENM 3a pasnuka OT nyenHus Mep,
TbPCEHETO Ha KOMTO Le pacTe MHOro no-
6aBHO Ha HaUMOHa/HUTE U MexAyHapon-
HUTe nasapu. MNyenapckuTe cTonaHcTBaTa
TpAbBa pda npegnarat W ycayrm no
nyesnoonpalliBaHe 1 anuTypusbM, npensus
yBennyaBaHeTo Ha TbpceHeTo wum. Te
npegnarat Bb3MOXHOCTW 3a Taka Hapeue-
Hata obpaTHa WHTerpauus KbMm nasapute
Ha cpefcTBa 3a NpoM3BOACTBO M 3a npasa
WHTErpauuss KbM nasapute Ha NYesiHn
NpoaykKTM W ycnyrn. lMma cpaBHUTENHO
[06pN BBL3MOXHOCTM 3a peasm3vpaHe Ha
NpUXo4un OT eKCMopT Ha KOHBEHUMOHASIEH U
6uonorMyeH men 1 NYesHW NPOAYKTU Ha
nasapute Ha EC, Caygutcka Apabus,
O6eavHeHn Apabckm EmupcTtea, ANoHMS.

Bbarapckute nyenapcky ctonaHcTea
TpsAGBa fa M3MNon3BaT CUHUTE CU CTPaHu
KaTo BUCOKO Ka4yecTBO Ha npoussexgaHuTe
nyenHM NPOAYKTU MPU CPaBHUTENIHO HUCKA
cebecTtoiiHoCcT. OTpacbnbT € B Ton 15 Ha
Hail-ronemuTe eKCnopTbopu Ha NUeneH mep,
B CBeTa, Kakto 1 nuaep B EC no 6poi Ha
O6MONOTMYHO  cepTumumMpaHn  NYesiHn
cemeicTBa. bbarapckoTo nyenapcTso uma
3HaunTeneH 6MosoryeH 1 NPoOn3BoACTBEH
KanaumTeT, pecrneKkTMBHO MU na3apeH NoTeH-

farms with the opportunities of the
business environment can be used to
overcome their weaknesses and threats.
This analysis will allow determining the
strategic  orientation  of  Bulgarian
beekeeping farms by using their
strengths to realize  opportunities,
overcome weaknesses and mitigate
threats. A SWOT matrix of the Bulgarian
beekeeping is compiled (see Table 3)
based on the analysed and synthesized

information from the international,
national and sectorial business
environment.

For harnessing  opportunities,

beekeeping farms shall offer not only
honey, which has many competitive
analogues and is rich in sugars, whose
consumption is declining globally for
health reasons. The demand for propolis,
pollen, parchment, royal jelly and bee
venom will grow in the future because
they are extremely healthy and have no
substitutes, unlike bee honey, whose
demand will grow much slower on
domestic and international markets.
Beekeeping farms must also offer api-
pollination and api-tourism services,
given their growing demand. They offer
opportunities for the so-called reverse
integration into the markets for means of
production and for a direct integration into
the markets for bee products and
services. There are relatively good
opportunities to realize revenues from the
export of conventional and organic honey
and bee products to markets in the EU,
Saudi Arabia, the United Arab Emirates,
and Japan.

The Bulgarian beekeeping farms
shall use their strengths such as high
quality of produced bee products at
relatively low cost. The sector is among
the top 15 largest exporters of bee honey
in the world, as well as the EU leader in
the number of biologically certified bee
colonies. The Bulgarian beekeeping has
considerable biological and production
capacity and respectively- market
potential, which allow it to offer significant
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uvan, nosBo/sBaW, My Ja npegnara
3HAUMTEsIHO KOMIMYECTBO M KAYecTBO Mef, u
nyesHN npoayktn 6e3 3amectutenn —
npononuc, npatlel, nepra, NYesHO MEUYU-
ue n otposa. MNMuenapcTBOTO Ce NoAkpens
chMHaHCOBO OT AbpXxaBaTta upe3 cybcuauu,
Hay4Ha U KOHCYNTaHTCKa AeHOoCT. MNyenHu-
Te MpoAyKTM MoraT Aa ce peanu3upar Ha
MHOTO  Masapy —  XpaHW,  HamuTku,
KO3MeTvKa, hapmanus, TYpusbM 1 Apyru.

3a npeoponsBaHe Ha cnabuTe
CTpaH/ MnyeslapckuTe CTOMaHCTBa TpsibBa
Ja BHefpsAT TexHosorun 3a 6MonornyHo,
NpeumsHo, NOABUXHO NUEeNapcTBo U ApYru,
Kakto M 3a Npou3BOACTBO Ha MPOAYKTU C
BMCOKa fo6aBeHa CTOMHOCT. TexHonornmte
ca ocHoBa 3a MnojobpsiBaHe Ha npous-
BOAMUTENIHOCTTA, KayecTBOTO, cebecToi-
HOCTTa M fgoxofHocTtTa. Myenapckute cTo-
naHcTBa MOXe Aa ce AuBepcucmumpart Ha
6aszara Ha rosemus OMOJIOTUYEH, NPOU3-
BOACTBEH U nasapeH noTteHuuan. [a ce
OpVEHTUPAT KbM MYeSHW W ApYyrn KOM-
NAeKCHU MpoAyKTM U YC/yru C Mno-BUCOKa
JobaBeHa CTOMHOCT — 6rocepTudmumpaHe,
O6paHavpaHe, anuTypusbM U Apyru. Mue-
napckute cTonaHcTBa TpsbBa fa ce koone-
pvpat, 3a Aa MOCTUrHaT KOHKYpPEHTOCMO-
COBHOCT CnpsAMO He3emefesnckute npej-
NpUSITUA, KaKTO U a ce UHTerpupar c npe-
paboTBaTesiM U TbProBLM 3a NoJobpsiBaHe
Ha nasapHusa 4OCTbN U NO-A06bP KOHTPON U
nevan6a B AUCTPUBYLIMOHHUTE KaHau.

3a TywwupaHe Ha 3annaxuTe 6bn-
rapckMTe nyenapcku CTOMaHCTBa MOXe Aa
aveepcudmumpat  geiiHocTTa cu, 3a fga
HaMafsiT HepaBHOMEPHOCTTA Ha NapuyH1Te
NOCTbMNAEHNSA, NOPOAEHN OT BOMaTUNHOCTTA
Ha nasapuTe Ha nYesHW npoayktu. Te
TpabBa fa npepnarat He camo nuesneH
Mefl, HO U Apyrv NPOAYKTU 6e3 KOHKYPEHTHU
aHanosn, W C NO-BACOKa [Job6aBeHa
CTOMHOCT — npononuc, npaiwley, nepra,
nyesiHO mneuvue un otposa. MNuenapckute
cTonaHcTBa TpsibBa fa ce koonepupaT, 3a
[Ja nofo6paT Bb3MOXHOCTUTE 3a MHOBaLMK
U UHBECTULMW B MaTepuasHu U Hemare-
puanHu aktmeu. Tpabsa fa ce nopobpwu
3aKoHoAaTesHaTa 6a3a 3a nyesoonpallsa-
He, focTbMa A0 noTpebuTesnickn nasapu u
ona3sBaHe Ha MuenHaTa nonynauus upes
cenekuus, npodunakTuka, neveHue, 6opba
C OoTpaBsHusATa U Apyrn. 3a nopobpsiBaHe

quantity and quality of honey and bee
products without substitutes - propolis,
pollen, parchment, royal jelly and bee
venom. Beekeeping is  supported
financially by the state through subsidies,
scientific and consulting activities. Bee
products can be realized on many

markets - foods, drinks, cosmetics,
pharmaceuticals, tourism, etc.
In order to overcome the

weaknesses, beekeeping farms have to
implement technologies for biological,
precision, mobile beekeeping, etc., as
well as for the production of products with
high added value. Technologies are the
basis for improving productivity, quality,
cost and profitability. Beekeeping farms
can be diversified based on their large
biological, production and market
potential. They have to orient themselves
to bee products and other complex
products and services with higher added
value — bio-certification, branding, api-
tourism, etc. Beekeeping farms must
cooperate to be competitive with non-
agricultural enterprises and to integrate
with processors and traders to improve
market access and better control and
profit in distribution channels.

In order to mitigate the threats, the
Bulgarian beekeeping farms can diversify
their activities in order to reduce the
irregularities in the incoming cash flows
generated by the volatility of markets for
bee products. They must offer not only
bee honey, but also other products
without competitive analogues and with
higher added value - propolis, pollen,
parchment, royal jelly and bee venom.
Beekeeping farms need to cooperate in
order to improve their opportunities for
innovation and investment in tangible and
intangible assets. The legislative basis for
api-pollination, the access to consumer
markets and the protection of bee
population through selection, prevention,
treatment, poisoning control, etc. should
be improved. To improve the access to
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Ha fdocTbfa A0 nasapu Ha  MuesHu
npoaykTn Tpsb6Ba Aa ce uarpaxaar cob-
CTBEHW MOTPEOUTENICKA U OpraHW3aLMOHHN
nasapu — npeavMHO OpraHu3npaHu.

N3BOAN

MpoBegeHnaTr SWOT-aHa/iM3 nos-
BO/IIBA fa CE CUHTe3npaT OCHOBHMTE
hakTOpM 3a ycnex Ha ObArapckoTo
nyenapcTBo, N3XOXAANKM OT CTpeMeEXa 3a
0Mnos30TBOpsIBAaHE Ha GnaronpuaTHUTE
Bb3MOXHOCTM 4YpEe3 CUIHUTE CTpaHu, npu
npeofonsiBaHe Ha 3anjaxuTe 1 TyluMpaHe
Ha cnabocTuTe:

- guBepcudumumpaHe — Ha 6asata
Ha rosfeMms noTeHunan U MHOro (PyHk-
LMOHA/THOCT, onpallBaHe, anuTypusbMm U
ApYyrv; TylumMpaHe Ha BoMaTWIHOCTTa Ha
nasapute Ha MN4YesHM  NPOAYKTU U
nogo6psiBaHe Ha JOXOAHOCTTA,;

- KoonepupaHe — nogobpsisaHe Ha
KOHKYPEHTOCNOCOOHOCTTa ChpsAMO  Hese-
Megencky npeanpusaTua 1 yaoBneTBops-
BaHe M3MCKBaHWUATA 3a eKCMOopT Ha MeX-
AyHapogHuiTe nasapu 1 Ha rofiemuTe Tbp-
roBuM Ha ApebHO; nogobpsiBaHe Ha npo-
N3BOANTE/IHOCTTA, Ka4yecTBOTO, Ceb6ecToi-
HOCTTa U AOXOAHOCTTa;

- UHTerpupaHe — KbM nasapure Ha
cpeAacTBa 3a MPOU3BOACTBO M KbM TE3M Ha
nyenHW NPoAaykTu 3a auBepcuduumpaHe
N nogobpsiBaHe Ha nasapHUs [OCTbA,
BK/TIOUMTENHO 1 ype3 cobCTBEHW nasapu
Ha NuYenHW NPoAaykTU U Ha cpeacTsa 3a
Npon3BOACTBO; Cb3haBaHe Ha 6GuocepTu-
douumpann, GpaHgupaHn 1 Apyru nyenHun
NPOAYKTY C BUCOKa fo6aBeHa CTOMHOCT.

markets for bee products beekeeping
farms shall establish their own consumer
and organizational markets - mostly
organized.

CONCLUSIONS

The developed SWOT analysis
allows to synthesize the main success
factors for the Bulgarian beekeeping,
starting from the pursuit of the favourable
opportunities through the strengths, in
overcoming the threats and the
elimination of the weaknesses:

- Diversification — based on the
great potential and multi- functionality,
pollination, api-tourism, etc.; mitigating the
volatility of markets for bee products and
improving profitability;

- Cooperation — improving the
competitiveness against non-agricultural
enterprises and meeting export
requirements of international markets and
large retailers; improving productivity,
quality, cost and profitability;

- Integration — to the markets for
means of production and to those for bee
products for diversification and
improvement of market access, including
through its own markets for bee products
and means of production; creating bio-
certified, branded, and other bee products
with high added value.
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UepynkaTa Ha KOKOLIETO fiue e
Ba)XXHa CTPYKTypa nopagu gakrta, 4ye cop-
Mupa emMbproHasiHa Kamepa 3a pasBuBall
ce eMOpWMOH W KOHTpO/Mpa ras3oBus
obmeH. OT gpyra cTpaHa 4depynkara e
MeXaHW4yHa 3almuTa Ha CbAbpPXaHMeTo Ha
AAUETO, N KaTO LEHEH XpaHUTENeH Mnpo-
OYKT. HanykBaHeTO Ha siidHaTa Yyepynka B
nasapHuTe cpeau Boau 40 CEpUO3HO 6es-
MOKOMCTBO M MKOHOMWYECKM 3aryou. llo-
pagu Tesu NpuynHW, nokasaTens TBbp-
[OCT Ha uyepynkata e BaXeH B NTuue-
Npou3BOACTBOTO U 4pe3 3a4b/604YeHU
uscnegBaHns Ha CTpykTypata U, ce
TbpCAT pelweHuss. ObBuBKaTa ce CbCTOM
oT 97% kanumes kapboHat, KOUTO TpsibBa
Ja ce ocurypsiBa Ha Kokollkata B Aue-
TaTa. MpouecbT Ha MUHepa/M3auus Ha
AiuekneTkata Ce  OcblluecTBsBa B
MaTkaTa B MpOAb/DKEHME Ha okosio 20
yaca, CbCTOSL, Ce OT TPU eTana, HayasneH
ctaguii (5 go 10 vaca cnep osynauus),
cTaguii Ha 6bp3o oTnaraHe (10 go 20
yaca cnef, oBynauusi) n kpaeH ctaguii (21
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SUMMARY

Hens' eggshell is an important
structure due to the fact that it forms an
embryonic chamber for a developing
embryo and controls the gas exchange.
On the other hand, the shell is a
mechanical protection of the egg content
as a valuable food product. Cracking of
the eggshell in the marketplace is causing
serious concern and economic loss.

For these reasons, the hardness of the
eggshell is important in poultry production
and, through in-depth research upon its
structure, solutions are sought. Eggshell
consists of 97% calcium carbonate that
should be provided to the hen with the
main diet. The process of eggshell
mineralization occurs in uterus for about
20 hours, consisting of three stages, initial
stage (5 to 10 hours post-ovulation), rapid
deposition stage (10 to 20 hours post-
ovulation), and final stage (21 up to 24
hours post-ovulation).



00 24 yaca cnep oBynaums).

HacTtoswuar o63o0p uma 3a uen ga
naeHTUdMLMpa MOMEKYIAPHN Mapkepu —
reHu, OTrOBOPHM 3a mpoueca Ha MuHepa-
nm3aums Ha anveHata Yepyrnka.

Fennte kanbuHanH (CALBL1) wu
0OCTeONnoHTUH (SPP1) nmat pons B Kanum-
paHeTo Ha siuveHaTa yepynka. CALBL e
aKTMBEH TPaHCK/IETbYEH TpaHcnopTep Ha
Ca®*, jocTaBsll, aKTUBEH Kaslwii B MaTka-
Ta. SPP1 e OCHOBEH MpOTEWH, KOWTO
perynvpa npoueca Ha KaiuuMpaHe Ha
yepyrnkara, 4pes uHxmbupaHe Ha yrasBsa-
HEeTO Ha Ka/uveB KapboHaT MO HauuH,
3aBMCUM OT hochopnanpaHeTo.

KnouoBn aymu: siiueHa vepyrnka,
MOSIEKYIAPHN  MapKepw,  KanbuHAWH,
OCTEOMNOHTUH

Uepynkata Ha KoOkoweTo fiiue e
BaXKHa CTpyKTypa nopaau akta, ye 1A
hopmupa embpuoHasHa kKamepa 3a
pasBuBall, ce eMOpPWOH W KOHTpo/Mpa
raszosust o6meH. OT gpyra cTpaHa, yepyn-
KaTa e MexaHuyHa 3awmTa Ha CbAbpxa-
H/EeTO Ha SANUEeTO KaTo LEHeH XpaHu-
TeneH npoaykT (Chien et al., 2009; Nys et
al., 2004). ®1MHOTO Ka4yecTBO Ha fuata
MOXe fa HamaslM UKOHOMWYECKUTE 3ary-
61, NPUYMHEHN OT NOBPELEHU UK Hamy-
KaHW sbYeHn Yepynku, KOUTO npencTa.-
nssat 6-10% ot obwmuTe 3arybm Ha fAiua
(Preisinger and Flock, 2000). Moxe pa ce
NpeanonoxXu, Ye HAKOW FreHn UrpasT poss
B Npoueca Ha MvHepanusauus Ha
yepynkata W B KpaiiHa cMeTka [Ja
onpefesnaT Ka4ecTBOTO Ha diuara.

MpouecsbT Ha MUHepamn3aumsa Ha
AllveHaTa Yepynka ce OCbLIEeCTBABa B
mMaTkaTa 3a okosio 20 yaca u ce CbCTOU
OT Tpu eTana: HavyaneH ctaguii (5 go 10
yaca cnej oBynauus), ctaguii Ha 6bp30
otnaraHe (10 go 20 uyaca cnep oByna-
uus) 1 KpanHa dpasa (21 fo 24 vaca cnep,
oBynauus), (Gautron et al., 1997; Nys et
al., 1999). AtueHara yepynka ce opmu-
pa OCHOBHO B eTana Ha 6bp30 oT/naraHe,
3a KOeTo e Heobxogumo ga ce 06bpHe
noseye BHMMaHVe. Moxe fa ce ycTaHo-
BW, 4Ye HAKOM 4liua, npou3BefeHn oT

The purpose of this review is to
identify  molecular markers, genes
responsible  for the process of
mineralization of the egg shell, with
opportunities to make recommendations
for the industry.

The genes calbindin (Calbl) and
osteopontin (Sppl) play a role in eggshell
calcification. CALB1 is an active
transcellular Ca** transporter delivering
active calcium to the uterus. SPP1 is a
matrix protein that regulates the eggshell
calcification process by inhibiting calcium
carbonate precipitation in a
phosphorylation-dependent manner.

Key words: eggshell, molecular
markers, calbindin, osteopontin
Hens' eggshell is an important

structure due to the fact that it forms an
embryonic chamber for a developing
embryo and controls the gas exchange.
On the other hand, the shell is a
mechanical protection of the egg content
as a valuable food product (Chien et al.,
2009, Nys et al., 2004).

Fine eggshell quality can reduce the
economic losses causing by the
damaged or cracked eggshells, which
account for 6 to 10% of total egg loss
(Preisinger and Flock, 2000). It can be
speculated that certain genes play roles
in the process of eggshell mineralization
and ultimately determine eggshell quality.

The process of eggshell
mineralization occurs in uterus for about
20 hours, consisting of three stage, initial
stage (5 to 10 h post-ovulation), rapid
deposition stage (10 to 20 h post-
ovulation) and final stage (21 to 24 h
post-ovulation) (Gautron et al., 1997; Nys
et al, 1999). The eggshell is mainly
formed in the rapid deposition stage,
which need play more attention to. It can
be found that certain eggs produced by
hens of same breed and age differs
significantly in breaking strength but not
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KOKOLLKM OT efHa U cCbla nopoja u
Bb3pacT, Ce pasnunyasBaT 3Ha4YUTENHO B
3gpaBuHaTa, HO He n no gebenvHa wnu
Tersio Ha 4vepynkara. Tosn Bug "CUIHN U
cnabu" siiya M CbOTBETHUTE KOKOLLKMK
mMorat fga 6bAat onTMMasiHu mMogenu 3a
nscnefBaHe Ha MOJIEKYNIAPHUSA MeXaHu-
3bM, KOMTO € B OCHOBaTa Ha KayecTBOTO
Ha anveHaTta yepynka (Sun et al., 2013).

Llenta Ha TO3u nperneg e ga ce
naeHTMuumpaT MOIEKYNAPHN MapKepwy,
reHn, OTroBOPHM 3a npoueca Ha
MUHepasM3aumMa Ha  4yepynkata Ha
aiueTo.

CTpyKTypa Ha yepynkaTa

UepynkaTta Ha KoKoweTo glile nva
cpegHa pgebenvHa npubnuautenHo 0,3
MM U MOXeE da ce pa3fenu Ha Tpu pas-
JINYHM pasrpaHuMyaBally ce Cosi: mamy-
NaTopeH C/oi, nanucageH cnoi n Beptu-
KaJIeH KPUCTasIEH C/Oi, TACHO CBbpP3aH C
kKyTukyna (Hodges, 1974). Kpuctanusm-
paHuAT nasmcageH Cnoi ce cbCToM rna.-
HO OT KpuCTas/leH kanuues KapboHar, pas-
NOIOXKEH B KOMOHWMW, NepneHanKynsapHW
Ha noBbpxHocTTa (Johnson, 2000). Besika
nanucajHa KojoHa wu3pacTBa OT efHa
nsoyka u No Bpeme Ha KaiuupaHe Tesun
KO/IOHUM ce cnmBaT, hopmupalikm no-
ronsamarta 4act oT "MCTUHCKaTa 06BMBKA"
(Solomon, 2010). KneTbuHWUTE XNE3HU
OTAENAT CbEAWHEHWs,, HACUTEHW C Kas-
uueB kapboHaT - NPEKYpCoOpU Ha MaTpu-
uata 3a uepynkata (Nys et al., 1991;
Gautron et al.,, 1997; Nys et al., 1999;
Dominguez-Vera et al., 2000). OpraHuu-
HUTE MaTpPUYHM NPOTEMHN nomaraT fa ce
KOHTpO/IMpaT MeXaHU4HuUTe i CBOlCTBa
(Hincke et al., 2010; Dominguez-Vera et
al., 2000). ®opmara, pasmMepbT U OpPUEH-
TauusitTa Ha Ka/ymeBuTe KpucTaam ce
Ab/mKaT Ha B3aMMOAENCTBMETO Ha Kasl-
LUMeBUs KapboHaT N OpraHUYHUS MaTpUKC
(Dominguez-Vera et al., 2000; Nys et al.,
1999). Hakpas, KyTukyna nokpvea siile-
TO, KOETO MUHUMM3MPA MPOHVKBAHETO Ha
Mukpoopraimamm (Board and Halls,
1973).

in other parameters such as eggshell
thickness and eggshell weight. This type
of “strong and weak” eggs and the
corresponding hens can be the optimal
models for the investigation of molecular
mechanism underlying eggshell quality
(Sun et al., 2013).

The purpose of this review is to
identify molecular markers, genes
responsible  for the process of
mineralization of the egg shell, with
opportunity to make recommendations for
the industry.

The structure of the eggshell

The shell has an average thickness
of approximately 0.3 mm and can be
divided into three different layers that can
be distinguished, the mammillary layer,
the palisade layer and a vertical crystal
layer closely connected to the cuticle
(Hodges, 1974). The crystallized palisade
layer is composed mainly of crystalline
calcium carbonate arranged in columns
perpendicular to the surface (Johnson,
2000). Each palisade column grows from
one mammillary knob and during
calcification these columns fuse forming
the bulk of the “true shell” (Solomon,
2010). The shell gland cells secrete the
compounds of a milieu which is saturated
in calcium carbonate - the precursors of
eggshell matrix (Nys et al., 1991; Gautron
et al., 1997; Nys et al., 1999; Dominguez-
Vera et al., 2000).

Organic matrix proteins help control the
mechanical properties of the eggshell
(Hincke et al., 2010; Dominguez-Vera et
al., 2000). The shape, size and
orientation of the calcite crystals are due
to the interaction of calcium carbonate
and the organic matrix (Dominguez-Vera
et al.,, 2000; Nys et al., 1999). Finally a
cuticle covers the eggshell which
minimizes penetration of microorganism
(Board and Halls, 1973).
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Cekpeuus Ha xnesaTa, OTroBop-
Ha 3a YyepynkoobpasyBaHe TO

Korato sliueTo HaBfiese B X/esa-
Ta, aIbyMUHDBT ce paspexja ype3 goba-
BaHe Ha lionn (Na®, K', Cl), soga u
rnioko3a. TOYHOTO Bpeme, kora M Kbie
3anoyBa o6pa3yBaHeTO Ha obBuBKaTa, €
MaUiko npoTtueopeumsa (Wistedt, 2013).

C noBeye (pokyCc BBpPXYy MUHE-
pa/MTe Ha “epynkara, CbAbPKaHNEeTo Ha
Na’, CI' n Ca”" e BMCOKO B HAuanoTO Ha
Kasiymdmkaumsita Ha yepynkara u Hama-
naBa nocTeneHHo, aokato K’ nokassa
obpaTHa npomsiHa. XNopugHUTe NOHU
andbyHanpart nacMBHO 06paTHO B KPbBTA,
a Na“ e npomeHeH 3a cmeTka Ha Ca”'
ype3 MyKO3HUTE KNneTkn Ha xesarta (Nys
et al.,, 1999; Arad et al., 1989). TpaHc-
noptbT Ha Na’, CI, K', ca® n HCO®
Bb3HMKBA CPELLy TEXHUTE e/IEKTPOXUMMNY-
HW TPagMeHTN 1 BKIOYBA AOHOOOMEHHU-
UM U MNOHHM KaHasu. PerynunpaHeto Ha
KasiuMeBata  Cekpeumss e  CTporo
CBbpP3aHO C MpuUcCTUraHeTo Ha siiue u
CUHXpOHU3MpaHo ¢ osynauusata (Nys et
al., 1999). [aHHMTe nokasgaTt, ue
NMOBBbPXHOCTHUAT enuTen ocurypsisa no-
ronsmara yacT ot Ca’*, HeobxoanMma 3a
o6pasyBaHeTO Ha yepynkn (Etches, 1996,
Wistedt, 2013). YnTpacTpykTypHUTe
nscneABaHnNs Nnokasear, Ye Te3n KIeTKu
npogyumpart CEKpeTOPHU FpaHy/M 1 nNpo-
M3BOACTBOTO MM AOCTura Hai-ronsmara
C/ MHTEH3MBHOCT MO BPEME Ha paHHUTe
eTanm Ha o6pasyBaHe Ha u4epynkata
(Solomon, 2010). NMocnegHUTe KOHCTaTa-
UuM BK/IKOYBAT KaslLuMeBUS MOHEH KaHan
TRPV6 B 06pa3yBaHETO Ha u4epynku
(Jonchere et al., 2012), a ¢ UIMyHOXUCTO-
XMMUSA Ce paskpuBa, 4Ye NPOTEUHBLT ce
HaMypa B MNOBBLPXHOCTHUTE EnUTEsTHM
KNEeTKN, HO HE € O0YEBUOHO MSCTOTO Ha
cneuynudmnyHmMa TUN MNOBBPXHOCTHM enu-
TenHu knetku (Yang et al., 2013). Hesa-
BMCMMO OT TOBa, Ce Mpegnosara, 4e
KNeTknTe Ha TybynapHuTe Xe3n morart
Aa “MaT ABOIHa (PYHKUMA U CbLLO Taka
aa ocurypsat HCO® Heo6xoaum 3a o6pa-
3yBaHeTO Ha o6BuBKata. MNpon3BoACcTBO-
T0 Ha HCO® npousxoxga rnaBHO OT

Shell gland secretion

When the egg enters the shell
gland plumping occurs and the albumen
is diluted by adding ions (Na+, K+ and
Cl), water and glucose. The exact time
when and where shell formation starts is
somewhat controversial (Wistedt, 2013).

With more focus on the minerals of
the eggshell and the formation of calcium
carbonate, there is an increase in
extracellular water transfer, including
sodium and chloride, but the uterine fluid
also contains calcium, potassium and
bicarbonate ions (Nys et al., 1999; Arad
et al., 1989). The content of Na+, Cl- and
Ca2+ is high at the beginning of shell
calcification and decreases progressively,
while K+ shows an inverse change (Nys
et al, 1999). Chloride ions diffuse
passively back to the blood and Na+ is
exchanged for Ca2+ by the mucosal cells
(Arad et al., 1989). The transport of Na+,
Cl-, K+, Ca2+ and HCOS3- occurs against
their electrochemical gradients and
involves ion exchangers and ion channels
(Nys et al., 1999). The regulation of
calcium secretion is strictly linked to the
arrival of an egg and synchronized to
ovulation (Nys et al., 1999). Evidence
suggests that the surface epithelium
provides the bulk of Ca2+ needed for
shell formation (Etches, 1996; Wistedt,
2013) and the ciliated cells contain the
highest concentration of calcium (Holm et
al., 2003). Ultrastructural studies show
that these cells produce secretory
granules and the production of granules
reaches its greatest intensity during the
early stages of shell formation (Solomon,
2010). Recent findings implicate the
calcium ion channel TRPV6 in shell
formation (Jonchere et al., 2012) and
immunohistochemistry revealed that the
protein is located in the surface epithelial
cells, but the location to a specific type of
surface epithelial cell was not evident
(Yang et al., 2013). However, it has been
suggested that the tubular gland cells
may have a dual function and also
provide the HCO3- needed for shell
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xngpataymata Ha CO, ot CO, KoATo
npuchbcTBa B KNETKUTE Ha TybynapHute
xnesun (Nys et al., 1999).

EcTporeH peuyenTopu

BruonornuHute fencTemsa Ha ecTpo-
reH (17B-estradiol) ce meguvpaT upe3s
ectporeHHn peuentopu (ER). Knacuuec-
KO JelicTBME €, KoraTo eCTPOreHbsT gudpy-
3upa B kfieTkata u ce cBbp3Ba C peuen-
Topa, HamupaLly ce B A4p0TO, 3a Aa pery-
iipa reHHaTa TpaHCKpunuus, KOeTo BoAu
[0 hU3nonornyeH oTrosop. To3n OTroBop
ce c/yyBa B MPOAbJ/IKEHWE HA 4acose.
EcTporeHbT MOXe pfa pelictBa M no-
6bP30, B paMK/UTE Ha CEKYHAU WU MUHY-
TW, HO Ype3 He-rTeHOMEH MeXaHU3bM npe3
ER, Hamupalin ce B cbCencTso C nas-
MeHaTa mMembpaHa, kaTo ce nosuLiaBat
HMBaTa Ha Ca’’ (Deroo and Korach,
2006). B ER nma gBe ocHoBHU hopmu,
HapeueHn anda n 6eta (ERa, ERP),
KogoupaHu OT OTAenHu reHn - ESR1 n
ESR2, n OTKpMTM Ha [ABe pas/iNyHu
XpoMO30MHM MecTa (Morani et al., 2008,
Deroo and Korach, 2006). I gsata pe-
uenTopa ca NoKannsnpaHn Npy KOKOLLIKN-
Hocaukm (Ball et al., 1999), a B penpo-
OYKTUBHUTE opraHu sagpeHata ERa e no-
Kasim3upaHa B yepynkaTa (Hansen et al.,
2003; Isola, 1990). Ekcnpecusta Ha ERa
usrnexga e npeobnagasawia B CpaBHe-
Hue ¢ ERB B penpoayKTVBHUTE OpraHu no
BpEME Ha ceKkcyasHa audoepeHumnaums
npM MbanbAbUA U B ARYHUUWUTE Ha
Bb3pacTHM goMallHKn Kokowku (Hrabia et
al., 2008; Mattsson et al., 2008).

Kanuwuii oT xpaHaTa

JocTaTbyHO KO/IMYECTBO Kanuwuii B
XpaHaTa € HeoOX0ANMMOCT KakTo 3a obpa-
3yBaHeTO Ha YyepynkaTa, Taka 1 3a 3gpa-
BETO Ha cKesieTa, a pe3opbumsta Ha Kas-
uuii ce ocbliecTBsABa B [ABaHafeCeTo-
npbCTHUKA. Peaunua 6unkn ca 06eEKT Ha
BHUMaHWe npe3 MNoc/fefHUTe TOAMHY,
KaTO eCTeCTBEHW XPaHUTENHW [06aBKM
ChbAbpXaLLM 61ONOTMYHO aKTUBHU
CybCTaHUMN C MHOrOCTpPaHHO AencTeue
(Kistanova, 2005; Grigorova, 2014),

formation. The production of HCO3-
originates mainly from the hydration of
CO2 by CA, which is present in the
tubular gland cells (Nys et al., 1999).

Estrogen receptors

The biological actions of estrogen
(17B-estradiol) are mediated via estrogen
receptors (ER). A classical estrogen
action pathway is when estrogen diffuses
into the cell and binds to the receptor
located in the nucleus to regulate gene
transcription, resulting in a physiological
response. This response occurs over the
course of hours. Estrogen can act more
quickly, within seconds or minutes, via a
non-genomic mechanism through ER
located in or adjacent to the plasma
membrane, with cellular responses such
as increased levels of Ca®* (Deroo and
Korach, 2006). The ER exists in two main
forms, referred to as alpha and beta
(ERa, ERP), encoded by separate genes -
ESR1 and ESR2, and found on two
different chromosomal locations (Morani
et al., 2008; Deroo and Korach, 2006).
Both receptors have been localized in
laying hens (Ball et al.,, 1999), and in
reproductive organs nuclear ERa has
been localized in the shell gland (Hansen
et al., 2003; Isola, 1990). Expression of
ERa seems to be predominant compared
to ER in reproductive organs during sex
differentiation in quail and in ovaries of
adult domestic hens (Hrabia et al., 2008;
Mattsson et al., 2008).

Calcium from the feed

A sufficient amount of calcium in
the feed is a necessity for both shell
formation and skeletal health and
resorption of calcium takes place in
duodenum. Many herbs have been the
focus of attention in recent years as
natural food supplements containing
biologically active substances with
multilateral action (Kistanova, 2005;
Grigorova, 2014), such as
phytoestrogens. They are estrogenic
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KakBuTO ca dwmToecTporeHute. Te ca
€CTPOreHHN CbefuHEHUS B pacTeHus,
cnocobHn ga npeamnsBuKBaT GMOMOTUYHU
peakunn upes3 akTmBuMpaHe Ha ERa wu
ERb. duToecTporeHute ca nuraHgn c
BWCOK acdhmHMTEeT, 0cobeHo 3a ERf, Ho
[031Te, KOUTO ca OGUOMIOTMYHO aKTUBHH,
ce pasnuuasaTt mMexgy sugoseTe (Dusza
et al., 2006; Kuiper et al., 1998). Hanpu-
Mep, yBpeaeHa (pyHKUUS Ha AinvHuunTe e
OTKpuTa nNpu OBUe, Cfej Mawa Ha
dypaxHa fetenuHa (Adams, 1995). Mpu
yoBeka, cfiefi KoHcymauusaTa Ha uTo-
ecTporeH, ce cbobLiaBa 3a nposiBa Ha
HamasnieH pucK OT pak Ha rbpgara u
npoctarara (Adlercreutz et al., 1991) nnn
cpewy octeonoposa (Potter et al., 1998).
MocnefHOTO e ycTaHOBEHO 1 oT Gjorgovska
et al. (2016) Npu KOKOLLKM HOCAuKK, KaTto
nokasear, ye  u3odiaBoHUTE  ca
eeKkTMBHN A06aBKM 3a NoAobpsiBaHe Ha
TENEeCHOTO Terno U CbAbPXaHWETO Ha
Ka/iumMii B KOCTUTE [JOpUM MO BpemMe Ha
KbCHUS NEPUOL, HA CHacsHe.

PasnnuyHuTe  KOHUEHTpauunm Ha
130(0N1aBOH OT cosATa — JalifpKeunH, 3ae-
HO C pas/IM4YHM KOHLEHTpaL N Ha eHgore-
HEH €eCTpPOreH Mpu >XXUBOTHW Morat fJda
JoBeAaTt A0 HaMb/IHO Pas/iMyHU eqIeKTH.
Hanpumep, pobaskata nogobpsisa xa-
pakTeEPUCTMKNTE Ha nonaraHe npu natu-
um (Zhao et al., 2005), a Npn KOKOLUKM
HOCa4kM KOMIMYECTBOTO Ha HanykaHu
daiila Hamansea, gebenvHarta Ha AivHa-
Ta uepynka ¥ Ha NPOM3BOACTBOTO Ha
aiiya ca yBennyenn (Ni et al., 2007).

'eHn

FeHnte kanobuHauH (CALB1) u
0ocTeonoHTuH (SPP1) ca wupoko nscnes-
BaHM 3a posiATa MM B KanuupaHeTo Ha
AllveHaTa uYepynka npe3 nocnegHuTte
Jecetunetus. KanbuHOMH kato akTuBeH
Ca®" TpaHc-KneTbueH TpaHcropTep MMa
3HaUUTENIHN edpeKkTn Npu [OoCTaBsHe Ha
aKTMBeH kanuuii B maTtkata (Jonchere et
al., 2012). OCTEONOHTUHBLT € MaTpUKC
npotenH (Pines et al., 1995), koiTo
perynupa npoueca Ha KaauupaHe Ha
AllveHaTa uJepynka, upe3 uHxubupaHe

compounds in plants able to evoke
biological responses by activating ERa
and ERB (Dusza et al., 2006; Kuiper et
al., 1998). Phytoestrogens are high
affinity ligands especially for ER[, but the
doses that are biologically active differ
between species (Dusza et al.,, 2006;
Kuiper et al, 1998). Reproductive
disturbances such as impaired ovarian
function have been found in ewes grazing
forages with clover (Adams, 1995).
However, health benefits are reported in
humans after consumption of
phytoestrogen, with a high intake of
dietary phytoestrogens, may show a
reduced risk of breast and prostate
cancer (Adlercreutz et al., 1991) or
against osteoporosis (Potter et al., 1998).
The latter was also found by Gjorgovska
et al. (2016) in laying hens, indicating that
isoflavones are effective supplements for
improving body weight and bone calcium
content even during the late laying
period.

Different isoflavone concentrations
of soybean daidzein, along with various
concentrations of endogenous estrogen
in animals, can result in completely
different effects. For example, a
supplement of daidzein improves the
laying performance during post peak
laying of Shaoxing duck (zZhao et al.,
2005) and in ISA layers the amount of
cracked eggs decreases and eggshell
thickness and egg production increases
(Ni et al., 2007).

Genes

The genes of calbindin (CALB1)
and osteopontin (SPP1) have been
extensively explored for their roles in
eggshell calcification in recent decades.
Calbindin as a active Ca2+ transcellular
transporter exerts significant effects in
delivering active calcium in the uterus
(Jonchere et al., 2012). Osteopontin is a
main eggshell matrix proteins (Pines et

al., 1995), regulating the eggshell
calcification process by inhibiting calcium
carbonate precipitation in a
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npeuunuTaumMaTa Ha Kanuues kapboHar
Mo HauuvH 3aBuUCUM OT docdhopununpa-
HeTo (Hincke et al., 2008; Pines, 2007).
Bar et al. (1992) nocousart, 4e ekcnpe-
cuata Ha CALB1L ce npomeHs 3Haunten-
HO MO Bpeme Ha eXefHEeBHWA LMKbI/, B
6/11M3K0 BpemeBa acoumnauua ¢ Kanumdm-
KauusTa Ha fiideHarta yepynka, KOeTo e B
cbrnacve n ¢ Yang et al, (2013). Mo
cbwuA HauuH, Jeong et al., (2012)
JEeMOHCTpUpaT, 4e ekcrpecusAta Ha
CALB1 un SPP1 ce e yBenuuuia 3Hauu-
TenHo B 4vepynkara mexgy 3 n 20 yaca
cfef, oBynauuaTa, KOETO paskpusa Bpe-
MEHHU MPOMEHWN B reHHaTa eKcrnpecus B
pasfinyHu eTanu oT LuKb/a Ha nonaraHe.
He ca npoBefeHu npoy4yBaHus, KOUTO Aa
nalcTpupar acounMpaHeTo Ha Tesu Asa
reHa C MexaHW4yHW CBOWCTBa Ha siue-
HaTta yepynka.

Opyrm  pBa reHa, DMP4 (dentin
matrix protein-4) wn BMP2 (bone
morphogenetic protein 2) cblio ce Hab-
nofjaBar Karo ekcnpecupaliy no speme
Ha kanuupaHe Ha saiuara U c TAX ce
crnekynvpa 3a noTeHuuasHuTe UM posu
npu onpegenaHeTo Ha fAKOCTTa Ha
yepynkaTa Ha fnuarta (Jonchere et al.,
2010). DMP4 kogupa AEHTUH MaTpuyeH
npoTenH-4, KOWTO € Kaluuid CBbp3BaLy,
NPOTEWH, C POSs B MUHepasM3aumnaTa Ha
peHtTvHa (Hao et al.,, 2007) n e HOBO
ngeHtTuduumpaH  Kato  MpoTeMH B
maTkarta (Jonchere et al., 2010). MNpoTen-
HBbT, koaupaH oT BMP2, npuHapniexwu
KbM  cynepcemeiictBoTo Ha TGFp
(Duprez et al., 1996), geiictBa kato au-
CyNMAHO CBbP3aH XOMOAMMEP U WHAY-
uMpa obpasyBaHe Ha KOCTU U XPYLUSAIN
(Sekiya et al., 2005). Bbnpeku TOBa,
HAMa faHHW 3a epekTa Ha Te3un [Ba reHa
BbPXY 34paBuHaTa Ha silueHaTa Yyepyrnka.

B 0606LeHre, HACTOALWMAT nperneq,
npefocTaBu CBET/IMHA, 3a Ja ce u3creasa
acouypaumstTa Ha KaHAMAaT-TeHn c Mexa-
HWYHOTO CBOWCTBO Ha sAliuekneTka. Hwe
npensoxnxme, ye reHn kato CALB1, SPP1
1 DMP4 Ha HuBoTO MPHK, morat ga urpaar
NoNoXuTeNHa 1 oTpuuaTesiHa poss CboT-
BETHO Mpu obpa3yBaHETO Ha 3fpaBuHaTa

phosphorylation-dependent manner
(Hincke et al., 2008; Pines, 2007). Bar et
al. (1992) pointed out that the expression
of CALB1 fluctuates markedly during the
daily egg cycle, in close temporal
association with egg shell calcification,
which was consistent with Yang et al.
(2013).

Similarly, Jeong et al (2012)
demonstrated the expression of CALB1
and SPP1 increased significantly in the
shell gland between 3h and 20h
postovulation, revealing temporal
changes in gene expression in different
stages of the laying cycle. No research
however has been carried out to illustrate
the association of these two genes with
eggshell mechanical property.

The other two genes, DMP4
(dentin matrix protein-4), BMP2 bone
morphogenetic protein 2) were also
observed for their over expression during
eggshell calcification, and they have been
speculated for their potential roles in
determining eggshell strength (Jonchere
et al., 2010). The gene of DMP4 encodes
dentin matrix protein-4 which is a
calcium-binding protein that plays a role
in dentin mineralization (Hao et al., 2007)
and was newly identified as uterine
protein (Jonchere et al., 2010). The
protein encoded by BMP2 belongs to the
transforming growth factor-beta (TGFB)
superfamily (Duprez et al., 1996), acting
as a disulfide-linked homodimer and
induces bone and cartilage formation
(Sekiya et al., 2005). However, there
aren’'t data for these two genes effects’ on
eggshell strength.

In summary, the current review

provided a light to investigate the
association of candidate genes with
eggshell mechanical property. We

suggested that genes CALB1, SPP1 and
DMP4 in mRNA level, may play a positive
and negative role respectively in the
formation of strong eggshell, of course,
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Ha flilueHarta yepynka, pasdupa ce, ToBa ce | this need further evidence to support
Hy)XXaae OT OONBbJ/IHUTENTHN OOoKa3aTesicTBa
3a nogkpena.
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