Journal of Mountain Agriculture on the Balkans, vol. 19, 6, 2016, (1-15)
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

KNaHNYHU XapaKTeEPUTUKN HA YNCTOKPbBHU
N CMEeCeHU Nopoaun arHeta

BuoneTa Kapo Metposuu’’, Munan M. MeTtposuy®, Munas M. Metposuy’,
3opaH 3. Nnny?, [iparana Pyxuu-Mucnny®, HeBena Makcumosuny®,
[ywmua OcToitny-Angpuy®

! MHCTUTYT Mo XMBOTHOBBLACTBO, 11080 Benrpaa, Cbpbus
% CencKoCTONaHcKN thakynTeT KanaoHuuyka bb, 38219 flewwak, Cbpbus

* E-mail: violycaro@yahoo.com

Some slaughter performance of pure breeds
and crossbreeds lambs

Violeta Caro Petrovic'’, Milan P. Petrovic!, Milan M. Petrovic?,
Zoran Z. llic?, Dragana RuZic-Muslic*, Nevena Maksimovic?,
Dusica Ostojic-Andric*

YInstitute for Animal Husbandry, 11080 Belgrade, Serbia
2Faculty of Agriculture, Kopaonicka bb, 38219 LeSak, Serbia

PE3OME

Llenta Ha npoyyBaHeTo e fa aHa-
nn3ypamMe XapakTepucTUKU Ha KaHeTo U
KNnaHnyHusA Oo6mB Ha arHeTa YMCTOKPbHB-
HW nopoau n KpbCcTOoCcKU. 3a onpegensHe
Ha XapakTepuUCTUKNTE Ha KI1aHeTo B W3-
cnejBaHeTo ca M3Non3BaHu YeTupun reHo-
TMna: 4JMcTokpbBeH ,lMMnpoT [MpameHka“
(P), .Bioptembepr” (W) ©n KpPbCTOCKMU:
KPBCTOCKM Ha aBe nopoau — F1 Mupot X
.Bloptembepr” (PXW); KpbCTOCKM Ha Tpwu
nopoan — F1 TMupot x ,Brooptembepr x
Mn pe ®paHc* (PXWxF). Tpoy4ysaHeTo
nokassa, Ye arHeta KpbCTOCKM Ha TpW no-
poan, uMaT Hali-BMCOKO TOMJI0 1 oxnaje-
HO TPynHO Terno, fJokaTo arHetara oT
nopoga ,MupoT [MMpameHka” vMmaT Haii-
HUCKO Terno M no pggara napamMeTrbpa.
YKeHckute arHeTta npu BCUYKU rEHOTUMOBE
nMaT No-BMCOKO TOMJIO TPYMHO Ternio ot
MBXKUTE, HO MO/TBLT Ha arHeTara He okasa
3HauuTeneH edekt (P>0,05) npu TONNOTO
TpynHo Terno. CpegHara pasnvka Mexay

SUMMARY

Aim of the study was to analyze the
slaughter performance and carcass yield
of lambs purebreds and crossbreds.

For the determination of slaughter
performance four genotypes were used in
the study: purebred Pirot Pramenka (P),
Wurttemberg (W) and crossbred Two-
breed crosses F1 Pirot x Wurttemberg
(PxW), three-breed crosses F1 Pirot x
Wurttemberg x lle de France ( PXWxF).

It shows that the lambs system of three-
breed crosses was highest in warm and
cold carcass vyield while lambs Pirot
Pramenka got the lowest in both. Female
lambs for all genotypes had greater warm
carcass yield than the male, but sex of
lambs did not show significant effect
(P>0,05) on warm carcass Yield.

The between

average differences



JJ1pameHka“ n nopogata Cc ABe KPpbCTOCKU
oT - 0.80 % npu ox1a4eHOTo TPYMNHO
Terno, KakTo n nopogata ,Bioptembéepr” 1
KPbCTOCKMTE C ABe nopogmn oT 1.28 %, He
e 3HauutenHa (P>0,05), A0OKaTto BCUYKK
Opyrn pasnukyi, B CPefHus MPOLEHT Ha
paHAemaHa OT 0X/1aeHOTO TPYNHO Terso
nU3Mexay reHoTurnoseTe, MMar CTaTUCTU-
ueckn 3Hauumum pasnvku (P<0, 01). lo-
BT Ha arHeTarta HAMa 3HauuTesieH edpekT
(P>0, 05) BbpXy CTyAEHOTO TPYNHO Terno.
Annmente YactTu OT KNaHeTo OT BCeKu
reHoTMN He rnokasaxa rossMa pas/sivka B
CbOTHOLLEHNMETO B  CPaBHEHME CbC
CpefHOTO TeNecHo Terno npu KnaHe.

Kntouosu AyMU: arHeta,
YACTOKPBBHW, [BE  KPbCTOCKM,  Tpwu
KPBbCTOCKM, XapakTepUCTUKA Npu KnaHe,
TPYMHW YepTu, reHoTuM, Non

yBO/,

O6uyaliHaTa npakTuka, rogu-
HW Hapef B MOBEYeTO CTpaHu, 6e
fa ce nogobpsisa Npon3BOACTBOTO
Ha arHewko Meco 3a nasapa 4ypes
KpbCTOCBaHe (Mavrogenis &
Constantinou, 1986). o cblwmA
Ha4YnH, KaKTo B ApYrv eBpOneinicku
CTpaHu, cucTemata 3a npou3Boj-
CTBO Ha oBuUe B Cbpbusa 6e no-
B/MSiHA OT TpaauumusaTa n ycioBus
Ha oOkofnHata cpega. TpynHuTe
XapakTepuUCTUKN  Hal-MHOro  ro-
B/INSABAT BbPXY reHoTuna Ha arHe-
Tara. o oTHoWweHne Ha edeKkTmB-
HOCT 1 NPOU3BOACTBOTO, CUCTEMA-
Ta Ha KpbCTOCBaHE 4ecTo e Mo-
BaXKHa OT CeKTopa C YMNCTOKPBbBHM
nopoan (Vostry et al.,, 2008). Ot
Apyra cTpaHa, XXMBOTO Tersio u cy-
OEKTVBHUTE OLLEHKN HA CbCTOSAHNETO
NN npucnocobsiBaHeTo, 06UKHOBE-
HO ce M3non3saT oT hepmepute 3a
n3bop Ha arHeta C Hanl-gobpute
NOTEHUNA/THN TPYMHU Ka4yeCTBEHM

Pramenka and two-breed crossbreds of -
0.80% on cold carcass yield, as well as
the Wuerttemberg breed and two-breed
crossbreds of 1.28% was not significant
(P>0,05), whereas all other differences in
the average cold carcass dressing
percentage among the genotypes were
statistically highly significant (P<0,01).
Sex of lambs have no significant effect
(P>0,05), on cold carcass yield. The
edible slaughter parts of each genotype
did not show great difference in the
proportion if compared to average body
weight at slaughter.

Key words: lambs, purebred, two-
bred, three-bred, slaughter performance,
carcass traits, genotype, sex

INTRODUCTION

The common practice for a
number of years in most countries
to improve market lamb production
IS through crossbreeding
(Mavrogenis &  Constantinou,
1986).Similarly in other European
countries, the sheep production

system in Serbia are likewise
influenced by tradition and
environmental conditions. The

most important characteristics that
affected lamb genotype is the
carcass traits. In terms of efficiency
and production, crossbreeding and
the system of crossing are often
more important than the pure
breeding sector (Vostry et al.,
2008). On the other hand, the live
weights and subjective
assessments of condition or
conformation are normally used by
farmers to select lambs with the
best potential carcass quality
characteristics (Lambe et al.,



xapakrepuctukn (Lambe et al,
2008). YucTOKpBLBHMTE NOpPOAN W
KPBbCTOCKM MMAT 3HauMTesiHa pons B
npou3BoACTBOTO. KpbCTOCBaHETO,
OT e[lHO NOKOJIeHe [0 Apyro, Boau
[0 noBeye N CbLLO Taka MNO-TEXKU
arHeTa 3a KnaHe B CpaBHEHWe C
NMPOu3BOACTBOTO Ha umMcTa nopoga
(Zupp 2003; Pajor et al., 2009 r.,
Neto et al., 2010)

TpynHuTe 4yeptn ca efHU OT
Hali-BaXXHUTE XapaKTepuUCTUKU, KOU-
TO ca MOBMAUAHW OT reHoTUna Ha
arHeTo, HauvMHa Ha XxpaHeHe, non,
ynpasneHue (Abdullah et al., 2010;
Koutna et al., 2016). AHanu3bT Ha
Npou3BOACTBEHATA cucTema npu
OBLIETE B MHOIO CTpaHu nokasBsa, ye
arHeTa 3a KnaHe uasart OT KpbCTOC-
BaHe, TbiA KaTo pacTexbT U TPYMHU-
Te KayecTBa moraT ga 6baaT noaob-
peHn no-6bLp3o (Kuchtik et al.,
2012), kato 3a Tasu uen ce U3nNons-
BaT pas/INYyHN NOPOAM U CUCTEMM 3a
kpbcTocBaHe (NedeljkoviC et al.,
2015). YcnexbT B KPbCTOCBAHETO
3aBMUCM OT W3NON3BaHUTE MOPOAN,
reHeTUYHOTO pasCTosHUE  Mexay
TAX, Bb3MOXHOCTTa 3a KOMOUHMUpa-
He C noaxopsu, u3bop Ha nopoau
M3N0N3BaHN B CUCTEMA Ha KPBbCTOC-
BaHe (Caro Petrovic et al., 2015).

Llenta Ha npoyyBaHeTo e ga
CpaBHW XapaKTepuUCTKUTE Ha KnaHe-
TO n pobuBa Ha TPYNnHO MecO Ha
arHeta OT UYMCTOKPBBHW MOPOAM WU
KPBbCTOCKM.

MATEPVANT N METOON

3cnepBaHnATa ca NpoBeX-
AaHn B VIHCTMUTYTa MO >KMBOTHO-
BbACTBO M B CTapa nnaHvHa B
TeputopusaTa Ha lnpoT. 3a ekcne-

2008). Pure breeds and crossings
have significant role in production.

Crossing from one generation to
the other makes more and also
heavier slaughtering lambs in
comparison with  pure breed
production (Zupp 2003; Pajor et
al., 2009., Neto et al., 2010)

Carcass traits are some of
the most important characteristics

that are affected by a lamb’s
genotype, nutrition, sex,
management (Abdullah et al.,

2010; Koutna et al., 2016). The
analysis of sheep production
systems in many countries shows
that the slaughter lambs are
coming from crossbreeding since
growth performance and carcass
quality can be improved quicker
(Kuchtik et al., 2012), and for this
purpose, different breeds and
crossbreeding systems are used
(Nedeljkovic et al., 2015). Success
of crossing relies on the breeds
used, their genetic distance, the
combining ability with  proper
choice of breeds employed in a
crossing system (Caro Petrovic et
al., 2015).

The aim of the study was to
compare the slaughter performance
and carcass yield of purebred and
crossbred lambs.

MATERIAL AND METHODS
The investigations had
conducted at the Institute for
Animal Husbandry and at Stara
planina under the territory of Pirot.



pUMEHTa ca U3non3BaHu arHeta oT
cnepHute yeTnpu reHoTuna:
YNCTOKPBBHUAT reHotun ,MupoT
MpameHka“ (P), ,Broptembepr* (W)
N KPBbCTOCKMTE Ha TreHOTUNOBE:
ABe-nopoan KpbCTockn - F1 MNupoTt
X ,Broptembepr’ (PxW); Tpn nopo-
On  KpbcTockn - F1 TmpoT X
.Bloptembéepr* x Mn pge ®dpaHc*
(PXWxF). LecT MbXkM U wecT
XXEHCKN arHeTa OT BCEKU reHoTun ¢
XVBO Tersio npeam KnaHeTo 6/1M3Ko
0O cpefHaTa Te/siecHa Maca Ha
BCEKM reHOoTun 6sxa 3aknaHn 3a ga
ce un3cneaBatr  HAKOW  TPYMHU
XapakTepuctukm wn rogHute 3a
AfeHe yvactn. Bcuyknm arHeta B
eKcrepvMmeHTa ca oTrexaaHu
TpaauUuoHHO 1 XpaHeHn po 90
OHU CbC CEeHO W KOHueHTpaT ¢ 18
% npoTenH. ArHetara ca 3ak/iaHu
B eKCcrnepuvmeHTasiHaTta KnaHuuyara
Ha WHCTUTyTa, KbAeTo ca M3yuc-
NIEHN CTOMHOCTUTE Ha XapakTepuc-
TMKUTEe Npun KnaHeto. ObpaboTkaTa
Ha JaHHW e HanpaBeHa C nomoLTa
Ha OnucatenHa crTatucTMka Ha
copTyepeH naket SPSS, nporpam-
Ha Bepcusa 20.

PE3Y/ITATN N OBCbXAAHE
ArHeta OT KpbCTOCKa Ha Tpwu
nopoay uvMaT Hail-BUCOKO Terso
npegn knaHeto (Mbxku — 29.58 kg;
XeHckn — 25.84 kg). Pasnukute B
cpegHarta cToMHOCT ca: npu lMpa-
mMeHka" (7.48 kq); ,Broptembepr” (3.74
kg); KpbCTOCKaTa Ha ABe MOpoAaw
(6.40 kg) 6e Haii-3HamTenHa (R<O0,
01). MNMonbT Ha arHeTa OkKa3Ba 3Ha-
YUTEsSIHO B/INSIHUE BbPXY TEr/10TO Ha
arHetara npeau knaHeto (P<0,01).

For the experiment have used
lambs of the following four
genotypes: The purebred genotype
Pirot Pramenka (P), Wurttemberg
(W) and crossbred genotype Two-
breed crosses F1 Pirot X
Wurttemberg (PxW), three-breed
crosses F1 Pirot x Wurttemberg X
lle de France (PxWxF). Six male
and six female lambs per genotype
with a pre slaughter live weight
nearest to the average bodyweight
of each genotype were slaughtered
for the investigation of some
carcass traits and edible parts.

All experimental lambs was reared
traditionally and fed until 90 days
with hay and concentrate with 18%
of protein. The Ilambs were
slaughtered and the values of
slaughter performance were
realized at the experimental
slaughterhouse of the institute. The
processing of data was done by
using Descriptive statistics of
SPSS software package program
version 20.

RESULTS AND DISCUSSION

Lambs of three breed crosses
had highest Pre slaughter weight
(29.58 kg male and 25.84 kg
female). The differences on average
value were: with Pramenka (7.48
kg); Wuerttemberg (3.74 kg); and
two-breed crossbred (6.40 kg) was
highly significant (R<0,01). Sex of
lambs had a very significant impact
at pre slaughter weight of lambs
(P<0,01).



B Tabnuua 1 cbulo Taka ce
HablogaBa NnogobHa TeHAeHUNA Ha
NMPOMEH/INBOCT Ha TErn0To Ha TOM/o
TPYynHO Tersio crnopepj reHotuvna.
Hali-Hncko Tom/no TPynmHO Terso
nmat arHetarta ot ,[lupot lNpameH-
Ka“ M Hah-BUCOKO Tersio Tesn ot
KpbCTOCKaTa Ha Tpu nopoau. Onpe-
JeneHn ca cnegHutTe pasnukn B
cpefHuTe ctorHocTu: lpameHka“ -
“Bloptembepr” - 2.84 kg; ,lMpameH-
Ka“ - KpbCTOCKa Ha ABe nopoau -
1.01 kg; ,MpameHka“ - KpbCTOCKA Ha
Tpu nopogn - 5.30 kg; ,Broptem-
b6epr* - KpbCTOCKA Ha ABe nopoau
1,84 kg; ,Broptembepr® - KpbcTOCKa
Ha Tpu nopoau - 2.45 Kg; KpbcTocKa
Ha [Be MOopOAM-KPbCTOCKA Ha Tpu
nopoau - 4.29 kg.

From Tablel also observe a
similar trend on weight variability of
warm carcass per genotypes. The
lowest of warm carcass weight had
lambs Pirot Pramenka and the
highest was three breed crosses.

The following differences have
determined in average values:
Pramenka-Virtember - 2.84 Kg,
Pramenka-two breed crosses -
1.01 kg, Pramenka-three breed
crosses - 5.30 kg, Wuerttemberg -
two breed crosses 1.84 Kg,
Wuerttemberg-three breed
crosses- 2.45 kg, two breed
crosses-three breed crosses - 4.29

kg.

Ta6bnuua 1. CpegHn ctoHocTn (M) u cTaHgapTHU rpewkun (S.E) B TernoTto npwu
KfaHe, TPyMHO Terno, paHgemMaH (TonN/10 M OXNafeHo TPynHO Ters0) Ha

arHetTaracnopen reHoTumn v rnoJs

Table 1. Mean and standard error values in slaughter weight, carcass weight,
dressing percentages (warm and cold carcass yield) of lambs according to

genotype and sex

eHoTun / Genotype YepTtn / Traits
PSLW, kg WCW, kg | WC, po6uslyield CCW, kg CC pobuslyield
(%) (%) kg
Mean+S.E. | Mean+S.E. Mean+ S.E. Mean+S.E. Mean+S.E.

P MBXKN 21.30+0.65 | 11.47+0.46 53.85+0.86 10.88+0.38 51.06+0.36
Male
XXeHckn | 10.88+0.38 | 10.51+0.25 54.86+0.62 9.82+0.30 51.24+0.62
Female

W MBXKN 25.20+0.23 | 14.41+0.22 57.20+0.77 13.54+0.12 53.74+0.29
Male
XXeHckn | 22.74+0.26 | 13.26+0.17 58.33+0.54 11.99+0.16 52.72+0.99
Female

PxwW MBXKN 22.70+0.92 | 12.76+0.35 56.22+1.02 11.93+0.44 52.57+0.89
Male
XXeHckn | 19.92+0.24 | 11.23+0.19 56.39+0.65 10.22+0.19 51.33+0.85
Female

PXWxF MBXKN 29.58+0.99 | 17.38+0.57 58.75+0.40 16.98+0.56 57.40+0.51
Male
XXeHckn | 25.84+0.97 | 15.20+0.49 58.84+0.42 14.45+0.52 55.93+0.74
Female

PSLW- Terno npeau knaHeto; WCW - Tonno knaHuyHo ternio; WC - Tonb knaHnyeH Aobus;
CCW - oxnafieHo knaHuyHo Terno; CC - oxnageH knaHnyeH nobvs
PSLW-Pre Slaughter weight; WCW- Warm carcass weight; WC-Warm carcass yield; CCW- Cold

carcass weight; CC- Cold carcass yield




Pa3nukute mexay reHotuno-
BeTe Osixa CTaTUCTUYEeCKU CUJTHO
3Hauumn (P<0, 01).

Cuctemarta 3a KpbCTOCBaHe
OKa3Ba 3HauMTeNHO Bb3AelcTBue
BbpXy Tasn  XapakTepucTuka
(P<0,01), kato ce noTBbLPAU, 4e
NnosibT Ha arHetarta nMa 3HauuTen-
HO B/IUSIHME BbPXY TOMJIOTO TPYM-
Ho Terno (P<0,01).

PaHoemaHbT e uskniouuTen-
HO BaXeH B NPOU3BOACTBOTO Ha
arHewko Meco, TOW BCBLIHOCT e
WHAMKATOpP 3a KO/NMyecTBeHaTa
CTOMHOCT Ha 3aknaHuTe XWBOTHW.
CpegHute CTOMHOCTM Ha paHpe-
MaHa Ha TOMMoTO TPYMNHO Terso
cnopef, reHotmna ca pjajleHn B
Tabnuuya 1. Bwxkpga ce, ye Haii-
roNsm KnaHuyeH gobus mma npu
KPbCTOCKUTE Ha TpW nopoau
(MBbXKN - 58.75 %; >XEHCKM -
58.84%), npu nopoga ,Broptem-
6epr* (MbXKKN - 57.20 %; XXEHCKM -
58.33 %). KpbcTockuTe Ha paBe
nopoaun ca Ha Tpeto msacTo (56.22
% MBXKUTE U 56.39 % XEeHCKuTe).
Hali-HUCKMAT  TONbN  KNaHWYeH
[obvB e npu arHeta nopoja
L IMpOT MNpameHka” (MbXxku - 53.85
%; »eHCKM - 54.86 %).

CpegHaTta pasnvka wmexay
nopoga ,Broptembepr” n KpbCTOC-
KaTa Ha ABe nopoaum ot 1.46 % e
3HauuTesnHa Ha HmMBO oT (R<0,05),
[oKato pasnukata mexagy ,Brop-
Tembepr’ M KpbCTOCKA Ha Tpu
nopoan - 1.03 % He e craTucTu-
yeckn 3Hauuma (P>0, 05. Bcuukum
APYrv pasnukm B cpegHaTa CTOMN-
HOCT Ha paHAemaHa cpepf reHoTu-

The differences between
genotypes were statistically highly
significant (P<0,01).

System of crossing had a
significant effect on this
characteristic (P<0,01) and also
was confirmed that the sex of
lambs had a very significant
influence on the warm carcass
weight (P<0,01).

A particular interest in the
production of lamb meat was the

dressing percentage, which is
actually an indicator of the
quantitative value of the

slaughtered animals. The mean
values dressing percentage of
warm carcass according to
genotypes are given in Table 1.It
can be seen that highest warm
carcass Yyield has lambs system of
three-breed crosses (58.75% male
and 58.84% female), followed by
Wuerttemberg (57.20% male and
58.33% female). Two breed
crosses in third place (56.22%
male and 56.39% female). The
lowest warm carcass yield was

found in lambs Pirot Pramenka
(53.85% male and 54.86%
female).

The average difference

between the Wuerttemberg breed
and two-breed crossbreds of
1.46% is significant at level
(R<0,05), while the difference
between Wiurttemberg and three-
breed crossbreds of - 1.03% was
not statistically significant (P>0,05.
All other differences in the average
of warm carcass dressing



noee 6sixa CTATUCTUYECKN CUJTHO
3Hauumun (P<0,01).

JKeHckuTe arHeta npu BCWUY-
KW reHotMnoBe nokassar no-
BMCOKM CTOMHOCTM Ha TOM/Ius
KNaHu4yeH [o6MB OT  MBbXKUTE.
Bbnpekn TOBa, CTATUCTUYECKUAT
aHann3 nokassea, yYe Bb3gencTame-
TO Ha nosia BbPXy paHAemMaHa Ha
TONMOTO TPYNHO Terno He e
3HauyutenHo (P>0, 05).

CnepBawara u4epTta, KOATO
npeacrasnsBa WHTepec B ToBa
npoyyBaHe e OxNafeHOTo TPYMNHO
Terno. OT Tabnvua 1 moxem ga
BUAMM TeHOEHUMATA Ha NpOMeH-
NIMBOCT B OX/1afieHOTO TPYMNHO
Terno cnopeg reHotuna. Hai-
HUCKO OXNlafieHo TPYMNHO Terso
nmart arHeTtara ot nopoga ,Mlunpot
MpameHka“, a Hail-BMCOKO Terso
Te3W OT KPbCTOCKA Ha TPU NOPOAM.

OnpepeneHn ca cnegHurte
pas/iMku B CpefHUTe CTONHOCTW:

.fpameHka“ .Broptembepr” -
2.41 kg; MNpameHka“ - KpbcTOCKa
Ha paBe nopoan - 0.72 kg;

oI IpaMeHKa“-KpbCTOCKa Ha Tpwu
nopoau - 5.36 kg; Broptembepr -
KpbCTOCKa Ha age nopoam 1,69 kg;
BiopTembepr - KpbCTOCKa Ha Tpu
nopoan - 2.95 Kkg;, KpbCTOCKa Ha
[Be TMOopoAM-KPBbCTOCKA Ha Tpu
nopogu - 4.64 kg

Mma ronemn craTtuctuyecku
pasfiukute Mexay reHoTunoBeTe
(P<0, 01), Cc wu3K/IOYeHne Ha
KpbCTOCKaTa Ha ,[1pameHka“ c ase
nopoau, 4mATO pasiMka He e
3HauutenHa (P>0, 05).

Cnopepg Nnoco4YeHOoTOo B
Tabnuua 1, Hali-BUCOKO OXNafeHo

percentage among the genotypes
were statistically highly significant
(P<0,01).

Female lambs for all
genotypes recorded values have
greater warm carcass Yyield than
the male. However, statistical
analysis showed that the fixed
effect of sex on the warm carcass

dressing percentage was not
significant (P>0,05).
The next trait that is of

interest in this research is the cold
carcass weight. From the Table 1
we can see the trend of variability
cold carcass weight per genotype.

The smallest cold carcass weight
had lambs Pirot Pramenka and
greatest three breed crosses.

Have been  determined
following differences in average
values: Pramenka-Wurttemberg -
2.41 kg, Pramenka-two breed
crosses - 0.72 kg, Pramenka-three
breed crosses - 5.36 kg,
Wurttemberg-two breed crosses
1.69 kg, Wuerttemberg-three
breed crosses - 2.95 kg, two breed
crosses-three breed crosses - 4.64

kg.

The differences between
genotypes were statistically highly
significant (P<0,01) except

between Pramenka and two-breed
crossbreds, whose difference was
not significant (P>0,05).

As shown in Table 1, the
highest cold carcass yield was



TPYNHO Tersio e OT4YEeTEeHO npu
arHeTa KpbCTOCKa Ha Tpu nopoau
(MBXKN - 57.40 %; xeHckn - 55.93
%). Ha BTOpo MACTO e nopoja
~Bropteméepr’ (MbXkn - 53.74 %;
XeHckn - 52.72 %). KpbcTockute
Ha [iBe nopoau ca Ha TPeTo MACTO
(52.57 % wmbxXkute M 51.33 %
XeHckuTe). Hali-HuckoTo oxnage-
HO TPYMNHO Tersi0 € OTYETEeHO Npu
arHeta ot  nopoga  ,llupoTt
MpameHka“ (MbXkn - 51.06 %;
XeHcku - 51.24 %).

CpefHute pasnukn mMexay
L 1paMeHka“ u nopogata c pAse
KpbCTOCKM OT - 0.80 %, Kakto un
nopogata ,Bioptembepr’ un ase
nopoan KpbCTockn oT 1.28 % He
ca 3HauutenHu (P>0,05), gokato
BCUYKN OpYrY pas/ivku B CpefHus
paHAemMaH Ha Ox1aleHOTO TPYNHO
Terno 3a reHoTunoBe ca cTaTtnucTu-
yecku 3Haunmu (P<0, 01).

Mo OoTHOLWeEHMe Ha nona Ha
arHertara, Ce yCTaHOBW, 4Ye HAMA
3HauUTeNIHO BSAHWE BbLPXY Oxna-
AeHoto TpynHo Terno (P>0,05).

Pesyntatnte ot cpegHute
CTOMHOCTK n cTaHfapTHuUTe
rpewkn npu A4AMBHUTE YacTu U
MacTHa TbKaH Npu K1aHeTo Ha
YNCTOKPBBHWN NMOPOAM U KPBCTOCKMU
ca nokasaHu B Tabnuuy 2 n 3.

B nocouyeHute Tabnuum ce
B/MXAA, Ye BbB Bpb3ka C Tenec-
HOTO Terno npu kKnaHe, Ham-BUCOK
abconTeH AN Ha AAMBHU YacTu
npu KiaHeTo ce Habnwgasa npu
KPbCTOCKMTE Ha TpW nopoau
(MBbXKM - 2.59 kg; xeHckn - 2.33
kg). CnepggaHo oT ,Broptembepr
(MBbXKKN - 2.07 kg; »xeHckn - 1.93

with  lambs from three-breed
crossing system (57.40% male
and 55.93% female). In second
place was Wuerttemberg (53.74%
male and 52.72% female). Two
breed crosses in third place
(52.57% male and 51.33%
female). The lowest cold carcass
yield was recorded in lambs Pirot
Pramenka (51.06% male and
51.24% female).

Average differences between
Pramenka and two-breed
crossbreds of - 0.80%, as well as
the Wuerttemberg breed and two-
breed crossbreds of 1.28% was
not significant (R>0,05), whereas
all other differences in the average
cold carcass dressing percentage

among the genotypes were
statistically ~ highly  significant
(P<0,01).

Regarding sex of lambs, it
showed that its influence on the
cold carcass vyield was not
significant (P>0,05).

The results of mean values
and standard errors values of
edible parts and fat tissue of the

slaughter pure breeds and
crossbreeds are shown on Tables
2 and 3.

From the said tables, we can
see that in relation to body weight
at slaughter, the highest absolute
share of the edible parts of the
slaughter observed in the three-
breed crossbred (2.59 kg and 2.33
kg male female). Followed by
Wuerttemberg (2.07 kg and 1.93
kg male female) and two breed



kg) n KpbCTOCKM Ha OBe nopoau
(MBbXKM - 1.94 kg; xeHckn - 1.63
kg) n Ha nocnegHoO MACTO ca oBUE
oT nopoga ,lnpoTt [lpameHka“
(MBXKM - 1,75 Kg; xeHcku - 1.62 KkQ).

Bbnpekn TOBa, OTHOCUTESI-
HUTe nokasartenn oT 8.21% (MbX-
Kn) n 8.45 % (eHckn) B nonyna-
umata Ha llupoTt [lpameHka“,
KakTto 1 8.75 % (MbXxKK) go 9.01 %
(>KeHckun) npu KpbCTOCKaTa Ha Tpu
nopoau, He nokassar TakaBsa rons-
Ma pas/ivMka B CbOTHOLLUEHMETO Ha
AOMBHUTE YacTU 3a BCEKUN TeHOTUMN
B CpaBHEHMe CbC CpefHOTOo
Te/IeCHO K/1aHWYHO Terso.

crosses (1.94 kg and 1.63 kg male
female) and in last place the
sheep Pirot Pramenka (1.75 kg
and 1.62 male kg female).

However, the relative
indicators of 8.21% and 8.45%
male female population in Pirot
Pramenka 8.75% to 9.01% a male
and female with the three-breed
crossbreds did not show such a
great difference in the proportion
of edible parts of each genotype
compared to average body weight
at slaughter.

Tabnuua 2. CpegHu cToHocTM (M) U CTOMHOCTU Ha cTaHAdapTHa rpewka (SE) Ha
AOVUBHUTE YacT! M MacTHa TbKaH Ha YMCTOKPbBHA Nopoja arHeTa
Table 2. Mean values (M) and standard error values (SE) of edible parts and fat

tissue of purebreed lambs

eHotun / Genotype
MNapameTbp P W
Parameter
M1BXXKN YKeHcku M1BXXKN YKeHckun
Male Female Male Female
M | SE M | SE M | SE M | SE
ApnmBHuTe Yactn / Edible parts
nasa/Head 0.73 | 0.02 | 0.71 | 0.01 | 0.90 | 0.01 | 0.82 | 0.02
UepeH apob/Liver 0.37 | 0.01 | 0.34 | 0.01 | 051 | 0.01 | 0.45 | 0.01
Cobpue/Heart 0.07 | 0.01 | 0.07 | 0.01 | 0.10 | 0.01 | 0.10 | 0.01
anak/Spleen 0.04 | 0.02 | 0.03 | 0.01 | 0.07 | 0.01 | 0.05 | 0.01
Benu apobose/Lungs 048 | 0.04 | 042 | 0.01 | 042 | 0.02 | 0.44 | 0.01
Bvopeun/Kidneys 0.06 | 0.01 | 0.05 | 0.01 | 0.07 | 0.01 | 0.07 | 0.01
kg 1.75 1.62 2.07 1.93
Obujo/Total o/ 8.21 8.45 8.21 8.48
MacTHa TbkaH / Fat tissue
kg/kg 0.20 0.21 0.09 0.10
O6uwo/Total o 0.94 1.09 0.36 0.39




Ta6bnuua 3. CpegHute ctoHocT (M) 1 CTOMHOCTU Ha cTaHpapTHa rpewka (SE)
nNpu SANBHUTE YaCTU N MacTHa ThKaH Ha KpbCTOCKM Ha arHeTta

Table 3. Table 2. Mean values (M) and standard error values (SE) of edible parts
and fat tissue of crossbreed lambs

eHoTun / Genotype
MNapameTsbp PxwW PXWxF
Parametar
MbXKKK YKeHcku MBXKKK YKeHcku
Male Female Male Female
M SE M SE M SE M SE
ApomBHUTe Yactu / Edible parts
naBa/Head 0.90 | 0.04 | 0.79 | 0.02 | 1.15 | 0.04 | 1.02 | 0.03
YepeH apob/Liver 0.40 | 0.03 | 0.31 | 0.02 | 0.60 | 0.03 | 0.55 | 0.02
Cobpue/Heart 0.112 | 0.01 | 0.09 | 0.01 | 0.14 | 0.01 | 0.10 | 0.01
anak/Spleen 0.05 | 0.01 | 0.04 | 0.01 | 0.06 | 0.01 | 0.05 | 0.01
Benn gpobose/Lungs 0.41 | 0.03 | 0.34 | 0.02 | 0.53 | 0.04 | 0.52 | 0.04
Bbbpeyn/Kidneys 0.07 | 0.01 | 0.06 | 0.01 | 0.11 | 0.01 | 0.09 | 0.01
kg 1.94 1.63 2.59 2.33
ObworTotal o/ 8.54 8.18 8.75 9.01
MacTHa TbKaH / Fat tissue
kg 0.37 0.31 0.54 0.52
O6wo/Total (% 1.63 1.56 1.76 2.01

Hwne cme cbrnacHn ¢ KOMeHTa-
pa Ha Kukovics et al. (2013), cnopef,
KOUTO 4Ye paHAeMaHbT MpU YUCTO-
KPbBHUTE arHeTa e 3HauynTesnHo no-
HUCBHK, OTKOJIKOTO NPWN KPBbCTOCKUTE,
KOEeTO MoslydYnxme B HaluTe pesyn-
Tatu, ako cpaBHABamMe paHoeMaHbT
Ha YMCTOKPBLBHW 3aknaHn arHeta
LI IMPOT" C KPBbCTOCKM (OBE W Tpu
nopoau), HO NPU YNCTOKPBBHW arHe-
Ta ,Bloptembepr* paHgemMaHbT €
Mo-BUCOK OT TO3M MNpU 3akiaHu
arHeTta OT KpbCTOCKa OT ABe MOpo-
AN, HO MPOLEHTBLT Ha TPYMHO Terso
€ Mo-HUCbK B CpaBHEHME CbC 3aKia-
HW arHeTa, KOMTO ca KPbCTOCKa Ha

We agree with the comment
of Kukovics et al. (2013) that the
dressing percentage of purebred
lambs was significantly lower than
in crossbred as attained in our
results if comparing the dressing
percentage of purebred Pirot
slaughtered lambs with crossbred
(two and three-bred cross) but in
the case of purebred Wurttemberg
lambs the dressing percentage is
higher than slaughtered lambs of
two-bred cross but lowered
carcass percentage if compared
with three-bred slaughtered lambs.

Tpu nopoaw. _
(1991), ue "kpbcTocBaHeTo nogo6- | (1991),  that  “crossbreeding

psABa KNaHWYHUTE N TPYMHU Xapak-
TEPUCTUKN", CBHLUO NOAKPENs Haluu-
Te pesynraTu.

improved slaughter and carcass
traits”, also support our results.
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Ozcan et al. (2001), n3cnea-
Bar pas/In4yHM  KOMOMHauun Ha
KPbCTOCKM W OTKpMBAT, Ye arHera,
KPbCTOCKM OT TpW nopoau, Aasart
no-A4o06pn xapakTepucTUkM Ha Kna-
HUYHO Ters0 N paHgemMaH, KoeTo e
CbOTBETCTBA Ha HawuTe 3akio-
yeHus.

Esmailizadeh et al.,, (2012)

nocoysart, 4Ye KIAHUYHOTO Terno
(SLW), Tonnoto TpynHoO Terso
(HCW) wun oxnafeHoto TPynHO

Terno (CCW) He ca noBAUSAHU OT
reHoTuna Ha arHertara, 3a pas/ivka
OT Hawute pesyntatu. Bbnpekn
TOBa, TBbPAEHNETO Y€ TeHOTUMbT
oKa3Ba 3HaAYUTENIHO B/IMSIHME BbP-
Xy paHgemaHa (P<0,01), oTtyacTtu
CbOTBETCTBa Ha HawwuTe pesynrta-
TM. AHanornyHo, Kuchtik et al.
(2011) nocouBaT 3HaAYMTESIHOTO
Bb3AENCTBME Ha reHoTUNa camo
BbpXy paHgemaHa. [lokaTto Koutna
et al. (2016), noguyepTtaBap, 4e
KpbCTOCKaTa UMa MOMoXUTENeH
edpekT BbPXY OCHOBHUTE TPYMHU
XapakTepuCTUKM MPU MBbXKUTE arHe-
Ta, KOETO CbLLO OTroBaps Ha Hawu-
Te KOHCcTaTauuu.

Hve cblWwo cme cbriacHu ¢
Nedeljkovic et al. (2015 r.), KouTo
oTbensasar BNMAHMETO Ha reHoTuna,
KOEeTO Ce Ab/DKN Ha pas3/inyHu reHe-
TUYHM KOMOMHaUMM Mexnay W3nos-
3BaHUTE [Be poauTesickn opmu
(maltumHa 1 6awmHa). Cbllo Taka,
Afolayan et al. (2014) noTtBbpxaa-
BaT, 4ye KparHuTe CUCTEMM 3a KpbC-
TOCBaHe AonbnBar MalumHaTa re-
HeTMKa 4pes3 M3Mnoni3BaHe Ha reHe-
TUYHUTE N XeTepo3UCHU eekTn 3a
PENPOAYKTUBHUTE XapaKTepPUCTUKN
Nnpu KPBbCTOCKM Ha OBLE 3a MnosuLla-

Ozcan et al. (2001), studied
the different combination of
crossbreeding have found that
three-way crossbred lambs
produced better carcass weight
and dressing percentage
characteristics, is agreeable with
our findings.

Esmailizadeh et al.,, (2012)
informed that slaughter weight
(SLW), hot carcass weight
(HCW), cold carcass weight
(CCW) were not affected by
lamb’s genotype, was different

with the result we attained.
However, genotype had
significant effect on dressing

percentage (P<0.01) was partly
true with our results. Likewise,
Kuchtik et al. (2011), expressed a
significant effect of genotype only
on dressing percentage. While
Koutna et al. (2016), emphasized
that crossbreeding had a positive
effect on basic carcass traits in
male lambs also amenable with
ours.

We are also agree with
Nedeljkovic et al. (2015), who noted
the influence of genotype which is
due to the different genetic
combinations between the two
parental forms (maternal and
paternal) used. Also, as
substantiated by Afolayan et al.
(2014), indicating that terminal
crossbreeding systems complement
maternal genetics by exploiting
genetic and heterosis effects for
reproductive traits in crossbred
ewes to enhance the efficiency of
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BaHe Ha eeKkTMBHOCTTa Ha Mnpous-
BOACTBOTO Ha arHerta. )

Pe3syntatbT Ha Teke u Unal
(2009), cnopea KOWTO HAMa 3HA4M-
TE/IHW pas3/IiMku Mexay nona 3a
BCEKM paHfemaH, BbMpekn ye
XEHCKUTEe arHeta mmar no-BUCOKM
CTOMHOCTMW, € CbBMECTUM C HaluuTe
pesynraTu.

Apyrn aBTOpM nocousar, 4e
KNaHUYHUTE XapakTepucTUKUTEe Ha
arHetara Bapupar cropef reHortun,
non, Ycnosus 3a yrosieaHe B
3aBMCUMOCT OT TAXHOTO Terno npwu
knaHe u Bb3pact (Korman, 2001;
Martyniuk et al., 2001, Pompa
Roborzynski and Kedzior, 2006).

n3BOAN

HaweTto wu3cneasaHe nokasa,
ye pasnnuuaTa npu TonaA0TO TPYMNHO
Ters10 Mexay pasfiMyHuTe reHoTuno-
BE Ca CTaTUCTUYECKN CUHO 3Hauu-
MU W cuUcTemMara Ha KpbCTOCBaHe
oKasBa 3HauuTesnieH edekT BbpXy
Tasu xapakrepuctuka. ArHeTa, OT
KPBbCTOCKM Ha TpW nMopogu umat no-
[06pY XapakTepUCTUKA Ha K/1aHW4-
HOTO Terno wn paHpgemaHa. OcseH
pasfnukarta B TOM/IOTO TPYMHO Terso
mexay ,Broptembepr® n kpbcTocka-
Ta Ha Tpu nopoau ot - 1.03 %, HAMa
CTAaTUCTMYECKM 3HauMMa pasnunka.
Bcuukn apyrn pasnvks B cpegHute
CTOMHOCTM B paHAeMaHa Ha Ton0To
TPYMHO TErno u3Mexany reHotunose
ca CW/IHO 3HA4YMMW CTaTUCTUYECKMU.
Bbnpekn, 4ye XeHckuTe arHeta oT
BCUYKN TEHOTUMOBE OTyeToxa no-
rofieMyM CTOMHOCTW Mpu  TOMJ0TO
TPYMNHO TEerno OTKOIKOTO MBbXKUTE,
Bb3ENCTBMETO Ha Mnona BbPXY
TON/IOTO TPYNHO Terl1o He e

lamb production.

The result attained by Teke
and Unal (2009), that there were
no significant differences between
sexes in all dressing percentages
although the females had higher
values was compatible with our
results.

The other authors notified
that slaughter performances of
lambs are varied by genotype,
sex, fattening conditions;
depending on their slaughter
weight and age (Korman, 2001;
Martyniuk et al., 2001; Pompa
Roborzynski and Kedzior, 2006).

CONCLUSIONS

Our research showed that the
differences of warm carcass weight
between genotypes were
statistically highly significant and
system of crossing had a
significant effect on this
characteristic. Three-breed
crossbred lambs produced better
carcass weight and dressing
percentage characteristics. Aside
from the difference on warm
carcass yield between
Wirttemberg and  three-breed
crossbreds of - 1.03% was not
statistically significant. All other
differences in the averages of
warm carcass dressing percentage
among the genotypes were
statistically ~ highly  significant.
Although female lambs for all
genotypes recorded values have
greater warm carcass yield than
the male, effect of sex on the warm
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3HauntesniHo (P>0, 05). Pasnukute
MeXay reHoTunoBeTe B OXN1afeHoTo
TPYyNnHO TEerno ca CTaTUCTUYECKN
CWU/IHO 3HauMMK, C U3KNHYEHNE Ha
pa3nukata mexagy ,[MpoT lNMpameH-
Ka“ U KpbCTOCKaTa Ha ABe nopoau.
Cuctemata Ha KpbCTOCBaHe uMa
rofIAMO  3HAYUTENIHO Bb3AENCTBUE
BbPXy OX/1a4€eHOTO TPYMHO Tersno,
Kato OCBEH TOBa Ce YCTaHOBW, 4ye
NnoNbLT Ha arHeTara uMa 3Ha4YuTeIHO
Bb3ENCTBME BbPXY Ta3n Xapakre-
puctuka. CpegHute pasnukn B
OX/1ajleHOTO TPYMHO TEerso mMexay
./ IpaMeHka“ 1 KpbCcToCcKaTa Ha [ABe
nopoan, Kakto u nopopgata ,Biop-
Tembepr’ n KpbCTOCKata Ha [ABe
nopoan He 6sixa 3HAUYUTEsSTHW, HO
BCUYKM APYrN pasnvukn B CPeAHOTO
OXNafeHo TPYNHO TEerno mexay
reHoTUnoBe ca CTaTUCTUYECKU CUn-
HO 3Hauumu. lMonbT Ha arHetara
HAMa 3HaYMMO Bb3LENCTBUE BbPXY
Ox/1a[leHOTOo TpynHo Terno. B 3aknio-
yeHVe, HAMa ronamMa pasvka B
CbOTHOLLUEHVETO Ha AANBHUTE YacTu
Ha BCEKM reHOTUMN, B CpaBHEHME CbC
CpeAHO TenecHo K1aHNYHO Terso.

BNATOgAPHOCTIU

ToBa npoyysaHe e 4acT OT
npoekta TR 31053 "MopgepHu 6uo-
TEXHOIOTUYHU pEeLLEHNs B OTI/IEX-
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Ha LEHHW 1 ©6e30MmacHn XxpaHu",
KOWTO € (prHaAHCOBO NOAKPENEH OT
MWHUCTEPCTBOTO Ha Haykata u Tex-
Honorunte Ha Peny6sivka Cbpbus.

carcass yield was not significant
(P>0,05). The differences between
genotypes on cold carcass weight
were statistically highly significant
except between Pirot Pramenka

and two-breed crossbreds.
Crossing system has a very
significant effect on the cold

carcass weight and it was also
established that sex of lambs, had
a very significant effect on this
characteristic. The average
differences on cold carcass yield
between Pramenka and two-breed

crosshreds, as well as the
Wouerttemberg breed and two-
breed crossbreds were not

significant but all other differences
in the average cold carcass vyield
among the genotypes were
statistically highly significant. Sex
of lambs has no significant effect
on cold carcass yield. Lastly, it did
not show such a great difference in
the proportion of edible parts of
each genotype compared to
average body weight at slaughter.
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PE3IOME SUMMARY

MNopopgarta ,PomaHoBCcKa oBua“ ce Romanov sheep are grown around
oTrnexga no uenwss cBAT M e MHoro | the world and is very important for the
BaXHa 3a nopobpsieaHe Ha npous3Bog- | improvement of sheep production. In this
CTBOTO Ha oOBUe. B Tasm cratus, Hue ce | paper we tried to present some practical
onutaxme fa npeacraBuM HAKoOM npak- | possibilities of using genetic pool of
TUYHW BB3MOXHOCTU 3a M3nosi3BaHe Ha | Romanov breed in order to improve
reHeTUYHNSA poHA Ha nopopa ,PomaHoB- | production of meat and milk.
Cka OBLA“, 3a Aa MoAo6puM MNPOU3BOA-
CTBOTO Ha Meco u M/isiko. B geitHocTTa no | Activity on the preservation and using the
3anasBaHe W u3nosn3eaHe Ha ,PomaHoB- | Romanov  sheep for  improvement
Cka oBUA" 3a nogobpsBaHe Ha NpoaykTo- | productive qualities is that 70% of the
BuTe Kauyectea 70% oT ,PomaHoBcka | Romanov sheep breed are used for pure
oBLA" ce u3nonsBaT 3a 4MCTO pa3BbX- | breeding, 30% of animals allocated for
faHe, 30 % OT XMBOTHUTE ce pasnpege- | crossing with the aim of increasing the
NAT 3a KpbCTOCBaHe C uen yBennyasBaHe | yield of meat and dairy products.
Ha gobuBa Ha Meco M MIEYHW MPOJYKTU.
MnaHvpaHuAT pesyntar e cb3gaBaHe Ha | Planned result is the creation of new
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HOBM pasBbAHM CTPYKTypu (BMAOBE) B
nopogara Ha ,PomaHoBcka oBua“. [ei-
HOCTTa MO OTHOLUEHMEe Ha nogobpsiBaHe
Ha MecoTo BK/IOYBA KPbCTOCBaHE C
nopoan OBLE, KOUTO AaBaT Hai-gobpo
Nnpon3BOACTBO Ha Meco. 3a ToBa mMorart Aa
ce usnonseaT nopogute osue ,IMon Jop-
cet, ,Cbhdhonk", ,6opabp JlelikbcTbp” 1
~LLlapon“. MNopoga ,PomaHoBCKa oBUa" ce
KpbCTOCBa C MOpPOAM MsekodaliHn OBLUE,
3a NpouM3BOACTBO Ha  M/IAKo. 3a
KpbCTOCBaAHETO ce nMpenopbyBa fa ce
n3non3BaTr MAeKkofanHu nopoan Kato:
,M3TouHO ®Ppeswniicka“, ,JlakoH", ,ABacu",
JlaHpk® n o ,CapavHcka® nopoam osue.
Bcuukn pgeiHocTM no Taswm nporpama ca
npeacTaBeHn CXemaTU4HoO.

KnwouoBn agymu: ,PomaHoBcKa
OBUQA", 3anasBaHe Ha reHeTudyeH (OOHA,
NPOAYKTUBHOCT, MECO, MJ/ISIKO

yBO/A

Mopopgata ,POMaHoOBCKa
oBUAa“ Bb3HMKBA Npeau nosevye oT
ABecTa roguHu Ha TeputopusaTa Ha
ApocnaBcka ob6nact 4ypes nocTo-
AAIHHO nofobpsABaHe ypes cesiekTu-
paHe. Vima Hyxga oT Ta3u nonyna-
Uuusa, Xapakpetmsmpawia ce CbC
n3obunue, TA AaBa Meco, BbJHA,
arHeLWKn KOXM WU BCUYKO 3a HYyX-
ANTe Ha eHO CesICKo CEMECTBO.

Kbm gHewHa gata, nopogara
Cce pasrnexpga Kkato npurexaren u
nasnTesl Ha YHUKasTHA TeHEeTUYHU
kayectBa (Kosyachenko et al.,
1990). Tos3n Bupg 0BLE Ca HOCUTE
Ha UEeHHW Ka4yecTBa, KOUTO He ce
Hamupar npu gpyrn nopoau osLe ¢
rpy6éa Bb/Ha (BMCOKA N040BU-
TOCT, paHHO Cb3psiBaHe, KayecTBo
Ha MecoTOo, KayeCcTBO Ha oBYaTa
kKoxa n BbnHa ) (Nikolaeva, 2013).
JKMBOTHUTE OT Tasu nopoga ce
n3non3BaT 3a Cb3jaBaHe Ha HOBU
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breeding structures (types) in the
Romanov sheep breed. Activity in terms
of improving the meat include the crossing
with the best productive meat breed
sheep. For that can be used Poll Dorset,
Suffolk, Border Leicester and Sharole
sheep breed.

The Romanov sheep are crossed with
dairy sheep breeds to produce milk. For
crossing it is proposed to use dairy breeds
such as: the East Friesian, Lakon, Avasi,
Lange and Sardinian breed of sheep.

All activities under this program are
presented schematically.

Key words: The Romanov breed
sheep, the preservation of gene pool,
productivity, meat, milk

INTRODUCTION

The Romanov breed of
sheep originated more than two
hundred years ago on the territory
of the Yaroslavl region with the
permanent improvement through
the selection. Imposed demands
for this population as a productive
breed, which is characterized by
prolificacy, it gave meat, wool,
sheepskin and all needs for a
peasant family.

Currently, the breed is
treated as the owner and keeper
of the unigue genetic qualities
(Kosyachenko et al., 1990). This
sheep breed is a carrier of
valuable which are not found
among other rough wool sheep
breeds (high fertility, early
maturity, meat qualities, the
quality of sheepskins and wool)
(Nikolaeva , 2013). Animals of this
breed are used to create new



nopoanm B Pycus m B 4yx6uHa.
Mopogata ,PomaHoBcka oBuUa“ e
npuenekaTesiHa 3a pasmMHoOXaBaHe
nopagn HeilHata paHHa 3pssiocCT,
MHOXeCTBO 6pemeHHocTH (B KaHaga
pekopga e 6un 9 XuBnm n 34pasu
aroHUa npu oarsaHe OT efjHa 0BLA),
NOMNUMKINYHN (C HAKOJIKO MOJI0BM
LUMKNN B TeYEeHUEe Ha roguHa), Koeto
Cb3[aBa Bb3MOXHOCT 3a oOarsaHe
npes usanara roguHa.

MecoTo Ha nopoga ,Poma-
HOBCKa OBLA“ MMa cneyudunyeH
apomart Ha Mac B No-MaJsika CTeneH
B CpaBHEHWe C Apyru BUA0Be OBLE,
nma AUeTUYHU XapakTepPUCTUKN.

Hai-nonynspHu ca reHetuu-
HUTE pecypcu Ha Tas3n YHUKasHa
nopoja BUCOKO LEeHeHa Mo uenuvs
CBAT, Cb3AaBalla 1 nogobpsasalla
HOBM pasnnogHun dopmun. [Hec
nopoga ,PomaHoBCcka oBUA" ce
pasBbXga B MHOMO  CTpaHu:
®paHuua, epmanua, KcnaHgus,
Cbpbus, Xbpeatus, bocHa u
XepueroBunHa, MakegoHus, Yexcka
Penybnuka, CnoBakus, [onwa,
XonaHngua, CALW, KaHapa, Typuus,
CpeavsemMHOMOpPCKUTE AbpXasu U
FOxxHa Adpuka, OCBeH TOBa Tasu
nopoga e BHeCeHa B YHrapusa u
PymbHua ( Petrovic et al., 2013;
Kostylev, 2014).

MN3MONM3BAHE HA TEHE-
TNYHNA SOHO4 HA TOPOAA
,POMAHOBCKA OBLIA*

Mpn MKOHOMUYECKUTE U BMO-
NIOTUYHM YC/IOBUSI BaXKHa 3ajava e
Aa ce 3anasy YHUKa/lHUS FeHeTu-
yeH ¢hoHg Ha nopogata. B TOBa
OTHOLLEHVE, 3a pasBbXAaHeTo Ha
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breeding forms in Russia and
abroad. The Romanov breed
sheep are attractive for breeding
because of its precocity, multiple
pregnancies (in Canada the
record was 9 live and healthy
lambs per lambing from a sheep),

polyestrous that provides an
opportunity to lamb evenly
throughout the year.

Meat of the Romanov sheep
breed gives specific smell of
grease in a less degree compared
to the other breeds of sheep, has
dietary properties.

The most popular are the
genetic resources of this unique
breed highly priced throughout the
world creating and improving new

breeding forms. Today the
Romanov sheep is bred in many
countries:  France, Germany,

Iceland, Serbia, Croatia, Bosnia
and Hercegovina, Macedonia, the

Czech Repubilic, Slovakia,
Poland, Netherlands, USA,
Canada, Turkey, the

Mediterranean countries and in
South Africa, this breed was also
brought to Hungary and Romania
( Petrovic et al., 2013; Kostylev,
2014).

USING OF
BREED GENE POOL

ROMANOV

In economic and biological
conditions, an important task is to
retain the unique gene pool of the
breed. In this regard, for the
Romanov sheep breeding it is



.,POMaHoBCKa oBUa" € Heo6XoAMMO
[a ce u3nonsear n Asarta mMetoga
Ha K/lacuyecko pasBbXpaHe MU
MOJIEKY/IAPHO-TEHETUYHUA METOA,
KOUTO MNo3BOSIABAT Aa ce onpeje-
/1N TeHeTuYHarTa CTpyKTypa u pas-
HoobOpasne Ha nopogara no npwH-
uun U B cneuudguyHn nonynaymmn
(Makarova et al., 2013). ®opmute
3a 3anasBaHe Ha TreHeTUYHUSA
doHp Ha ,PomaHOBCKa nopoga“ ca
pasnn4yHu — reHeTnyeH poHA 3a
3anasBaHe Ha crnepma, reHeTuyeH
doHg 3a 3ana3saHe Ha nopogara,
MUKPO nonynauumn Ha CTPYKTYpu Ha
reHeTMyHna doHg n gp. 3a ga
pewumMm npobnema e Heob6xoAnmo
fJa ce npegnpvemar MepKu, KOUTo
UenaT ga HamaniaT  pasxoaute,
CBbp3aHy CbC 3anas3BaHeTo Ha Mno-
pogata U cb3gaBaHe Ha Heob6Xo-
AnMuTe ycnosus 3a paboTta no
HeliHaTta Hes3aBucMMOCT. B ToBa
OTHOLLEHMe, cxemarta 3a paboTa C
nopogaTta, Lenun ga 3anasv reHeTuny-
HUA oHa n ga nogobpu NPoayk-
TUBHUTE U Pa3MHOXMUTE/STHN Kadec-
TBa B NOCOKA KbM MECO ¥ M/ISIKO.
[eliHocTTa No 3ana3BaHe U
n3nonsBaHe Ha ,PomaHOBCKa OB-
ua“ 3a nogobpsABaHe Ha NPOAYK-
TOBHUTE U PA3MHOXMUTE/STHU YepTn
(Purypa 1) nokasea, ye 70% oT
nopogara ce u3nos3Ba 3a 4nUCTO
pasMHoxaBaHe, a 30% OT XMBOT-
HUTE ce pasnpefensat 3a KpbCToc-
BaHe C Les1 yBenmyaBsaHe Ha f06u-
Ba Ha MecO U MJIeYHU NPOAYKTU.
MnaHvpaHuAT pesynaT e cb3jasa-
He Ha HOBW pPasnofHN CTPYKTYpu
(sugoBe) npu nopoga ,PomaHoOB-
cka osua“. Cnopep nokasaHarta
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required to use both classic
breeding and molecular - genetic
methods which allow to assess
the genetic structure and diversity
of the breed in general and in
specific populations (Makarova et
al., 2013).

Forms of saving of gene pool of
the Romanov sheep breed are
different — the gene pool saving of
sperm, gene pool reserve of the
breed, micro population gene pool
structures, etc.

To solve the problem it s
necessary to develop actions
which aim is to reduce the costs
associated with the saving of the
breed and to create the necessary
conditions of work on her self-
sufficiency. In this regard, the
scheme of work with the breed,
aimed at the saving of the gene
pool and the improvement of
productive and breeding qualities
of meat and dairy direction.

Activity on the preservation
and using the Romanov sheep for
improvement productive-breeding
qualities (Figure 1) is that 70% of
the Romanov sheep breed is used
for pure breeding, 30% of animals
allocated for crossing with the aim
of increasing the yield of meat and
dairy products.

Planned result is the creation of
new breeding structures (types) in
the Romanov sheep breed.
According to the presented



CXemMa rpyna Ha 4YUCTOKPbBHUTE
oBLE ce hopmupa B CTpyKTyparta
Ha pasniogHuTe ctaga. Bb3 OCHO-
Ba Ha pa3MHOXaBaHETO Ha YnUCTO-
KpbBHaTa nopoga, cneunaamctuTe
pelwaBaT npobsema cbC 3anassa-
HETO Ha reHeTUYHMs oHA N HaMu-
paHe Ha Mnagn XMBOTHU 3a MO-
Mb/iBAHE Ha 3anacute OT YUCTO-
KPbBHW XUBOTHM 1 3a opMupaHe
Ha paboTHM rpynu 3a KPbCTOCBA-
He. EgHaTta rpyna ce KpbCTocBa C
nopoga 3a Meco, gpyrata — C
MiekogaliHm nopogu.

scheme purebred sheep groups
are formed in the structure of the
breeding herds. Based on
purebred breeding, so specialists
solve the problem of saving of the
gene pool and getting young
animals to restock the purebred
animals and to form working
groups for crossing.

One group is crossing with meat
breeds, the other — with dairy
breeds

| — purebred sheep Romanov breed

¥

¥

Il — crossbreeding with meat
breeds of sheep

Il — crossbreeding with dairy
breeds of sheep

7
x U
7 o,

F A
v

X

X
v

v

getling high-value genolypes

getting high-value genolypes

- Romanov breed of sheep

[
// - poll dorset sheep breed

7

% - East Friesian sheep

dur. 1. Cxema Ha M3N0JI3BaHe Ha nopogaTta PomaHoBCKa 3a nogo6psiBaHe Ha
NPOAYKTUBHUTE U PA3MHOXUTE/THN KadyecTsa
Fig. 1. The scheme of using the Romanov sheep for improvement productive-

breeding qualities
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pyna |. YnctokpbBHa nopoaa
.POMaHoBcka osua“ (Purypa 2). C
Tasu rpyna e u3BbplleHa pasnioj-
Ha paboTa, KOATO Lenn ga 3anasu
reHeTnyHns oHa Ha nopogara. Ha
KOYOBE, KOUTO ca MpoBepeHu 3a
KayecTBara Ha noTomuuTte, UM e
NMo3BONIEHO Aa paboTAT CbC CTafjo-
T0. C MUHMMaIEH BPOIl Ha XNBOTHU
B rpyna cesekuusita ce reHepupa
Taka, 4e Korato cneuwanucTute
n3BbpLBAT paboTara no pasnsoaa,
Te n3barBar KPpbCTOCBAHE Ha XW-
BOTHW OT CbLLOTO NOTeKI0. Tpabsa
Ja Vma [oCcTaTbYyHO KOMMYECTBO
M/1IaZiM XUBOTHM 3@ Bb3CTaHOBSBA-
He Ha cO6CTBEHOTO CTago, 3a CHab-
[siBaHe C HOBM 3anacu Ha cobcTse-
HOTO CTago, 3a cHabgaBaHe Ha
CTafoTo € fo6uTtbk OoT rpynu Il u lll
1 3a pacosu npogaxoun. B rpynata e
yCTaHOBeHa TpagmMuMOHHa TEXHOO0-
rma 3a nogobpsiBaHe ycnoBuaTa Ha

XNBOT Ha OBLUETE.

our. 2. opoa OBe PomMaHOBCKa |
Fig. 2. The Romanov sheep breed

Mpyna Il. OBUe OT mMecogaiiHa
nopofga C Hain-gobpu npoaykToBU
KayecTBa e n3bpaHa 3a KpbCTOCBa-
He ¥ nopobpsiBaHe Ha MNPOV3BOL-
CTBOTO Ha Meco Ha nmnopojaTa
~POMaHoBcKa oBLa“. ToBa moraT Aa

®ur. 3. lNopopa osuge Mo JopceTt
Fig. 3. The breed of sheep Poll Dorset

Group |I. The purebred
Romanov sheep (Figure 2). The
breeding work aimed at saving the
gene pool of the Romanov sheep
breed is conducted with this group.
The rams checked at the offspring
quality are allowed to work with
the herd. With a minimum number
of animals in group selection is
generated so that when specialists
conduct the breeding work, they
avoid inbreeding.

There must be a sufficient quantity
of young animals to repair their
own herd, to replenish the herd
with livestock of Il and Il groups
and for tribal sales.

The

traditional technology of

sheep welfare is established in the
group.

Group IlI. For crossing meat
breed sheep with the best
productive qualities is selected to
improve meat productivity of the
Romanov sheep breed. This can
be the Poll Dorset (Figure 3) which
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6baat ,Mon Oopcet* (Purypa 3) ¢
XWBO Tersio Ha ko4yosete no 110-
120 kg, Ha xeHckuTe oBue no 70-80
kg, nnogosutoctTta € 120-150 %.
,Cbdonk’ (dPurypa 4) - c XuBO
Terno Ha kovosete no 110-130 kg,
Ha >XeHckute osue - 70-90 kg,
nnogosutoctta e 130-160 %.
Mopopaa osue ,bopabp lenkbeTbp” —
C XXMBO TeX/10 Ha Ko4yoBeTe Mo -
120-130 kg, Ha »eHckuTe oBue - 60-
70 kg, nnogosutoctTa € 200-250 %.
Nopopa oBue ,Wapon*: c XuBO
Terno Ha kovosete no 110-140 kg,
Ha >XeHckuTe oBue - 80-100 kg,
nnogosutoctTa e 180-190 %. Te3n
nopogu umaTr [AoCTaTb4yHO BUCOK
[O6MB Ha Meco Ha efHa obarHeHa
oBua. JKvMBOTHMUTE nMOSy4YeHU C
nomoLyTa Ha KpbCToCBaHe umar no-
BMCOKWN KayecTBa OTHOCHO MeCcOTO B
CpaBHeHue c nopogara ,PomaHOB-
Cka oBLa", MO-KbCHO Te Ce W3MNoN3-
BaT Crnopefj npeacraBeHara cxema
(Purypa 1).

pyna lll. MNMopoga ,PomaHoB-
Cka oBLA" ce KpbCTOCBa C MJIEKO-
JaiHn nopogu oOBUE, 3a ga ce
MOBMLLUM NPON3BOACTBOTO HA MAISKO.
3a KpbCTOCBaHe ce npegJsiara ga ce
n3nonsear  MJIeKofanHn  nopoau
kato: ,M3TouyHOohpesuiicka“ nopoaa
oBue (Purypa 5), KOUTO nmat mse-
yeH pobms orT - 800-1000 Kg,
nnogosutoctta e 190-200 %,
»J1aKoH" - ¢ MmneyveH go6us 200-300
kg, nnogosutoctTa € 120-140 %,
»LABacn“ — 400-800 kg msieyeH go-
6uB, nnogosutocTTa € 110-120 %
(ot 100 kg mnsko cneuwanucTute
nony4yasart 31 kg cupene), JlaHmx" —
poousbT e 250-300 kg, nnoposu-
TocTTa e 120-130 %, ,CapauHcka® —

live weight of rams is 110-120 kg,
of ewes - is 70-80 kg, fertility is
120-150 %.

Suffolk (Figure 4) - the live weight
of rams is 110-130 kg, of ewes -
70-90 kg, fertility is 130-160 %.

Border Leicester sheep breed —
the live weight of rams - 120-130
kg, of ewes - 60-70 kg, fertility - is
200-250 %. Sharole sheep breed:
live weight of rams is 110-140 kg,
of ewes - is 80-100 kg, fertility is
180-190 %.

These breeds have sufficiently
high yield of meat products per
one lambing ewe. Crossbred
animals received with the help of
crossing have higher meat
qualities compared with the
Romanov sheep breed, later they
are used according to the
presented scheme (Figure 1).

Group Ill. The Romanov
sheeps are crossed with dairy
sheep breeds to increase milk
production. For crossing it is
proposed to use dairy breeds such
as: the East Friesian sheep breed
(Figure 5) has milk yield -800-1000
kg, the fertility is 190-200 %,
Lakon - milk yield is 200-300 kg,
fertility is 120-140 %, Avasi — 400-
800 kg of milk yield, fertility is 110-
120 % (from 100 kg of milk
specialists receive 31 kg of cheese),
Lange - yield is 250-300 Kg,
fertility is 120-130 %, Sardinian —
milk yield is 200-250 kg, fertility is
120-150 %.
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MIeYHUAT [obus e 200-250 kg,
nnogosutoctta e 120-150 %. Hwune
n3bvpame >XUBOTHMU C HaN-BUCOK
M/ieyeH [A06uB OT xubpugute OT
MbpPBOTO MOKOJSIEHME N U3BbPLUBAME
no-HaTaTblUHA pasMHOXuTeHa
[JeHOCT, 3a f[a KoHconvaupame
noslydyeHuTe pesyntaru.

We select the most high-milk yield
animals from hybrids of first
generation and conduct further
breeding activity to consolidate the
obtained results.

our. 4. NMopoga oBue ,,Cbdhd oK
Fig. 4. The Suffolk sheep breed

3a yBenunyasaHe Ha M/ieyHa-
Ta NPOAYKTUBHOCT C efiHa 4acT OT
XnépuguTe NbpPBO MOKONIEHNE, HUE
nposexgame  KpbCTOCBaHe C
YMCTOKPBbBHA M/iekodaliHa nopoja
N yBesimyaBamMe MnopoamMTocTTa Ha
BTOPOTO MOKOJSIEHMEe Xnbpuau Ao
75% Ha mnekogaiHa nopoga.

AKO ce u3nonssat cTapu WH-
AyCTpuasiHM nJiowmn cneg nopxo-
OALO peHoBMpaHe 3a MNpPou3BOA-
CTBOTO Ha M/IAKO OT OBLeTe, Tex-
Ho/MorMAaTa 3a OTrnexaaHe Ha
XUBOTHUTE € TpaAuuMoHHA: npes
NATOTO XMBOTHUTE nacar, a npes
3umaTa — ce oTrexgar B obopu ¢
aKTUBHO ABWXEHWEe Ha XXMBOTHUTE.
Mpn KOHCTpyMpaHe Ha HOBWU 3au
TexHosornata Tpsabsa fga B3eme
nog BHMMaHWe ” [a W34YnuCIu

dur. 5. ,,3TOHdppe3MMCKa oBUa
Fig. 5. The East Friesian sheep breed

To increase the  milk
productivity in some part of the
first generation hybrids we hold
crossbreeding with purebred dairy
breed and we increase the
thorough-bredness of the I
generation hybrids up to 75% on
dairy breed.

If old established industrial
spaces are used after appropriate
renovation for the production of
sheep milk, maintenance
technology of animals is
considered to be traditional: in
summer they are grazed, and in
winter — stabling maintenance
technology with active exercise.
During the construction of new
rooms technology must be
calculated taking into account the
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eHOrogUHOTO OTrexaaHe Ha
XMBOTHM B 060Op C n/ow, 3a
[ABWXeHVe, KOSATO fa e B 3afHus
ABop. CtagHu rpynu (oTrnexgaHe
Ha >KMBOTHW, KOWUTO He pJasar
M/ISKO) Ce cb3gaBar, 3a ga ce
3acunn TAXHOTO ABWXeHue. TyK e
HY)XHO [a ce niaHupa BCska Tex-
HO/MIOrMYHa [AEeNHOCT, KaTto ce Me-
XaHun3npaT BCUYKM MPOU3BOACTBE-
HWM Npouecy MakCcMMasiHO: pasnpe-
JeNnsHe Ha XxpaHa, faBaHe Ha
BOAa, NoyMcTBaHe Ha Top. TpsibBa
Ja ce ocurypy TexHOMOornA Ha
[OEHETO C MoJepHa [JowuHa
NHCTanayus, ynobeH HesaBuUCUM
anapatr B 3asarta 3a M/SKo, 3a
OBLETE — MSCTO 3a CTpuraHe u
MSACTO 3a CknagupaHe Ha Bb/lHa-
Ta, MACTO 3a KoJieHe U pasaco-
BaHe, dopusep, OMo-TepmasiHu
aMmn, n gp. NpenopbunTesiHoO e aa
NPUroTBUTE MasTbK LEX 3a MNbp-
BMYHa 06paboTka Ha MAKOTO U
NPOM3BOACTBO HA MEKU U TBbPAU
cYpeHa BbB hepmara.

C uenoroguwHo oTraexapaHe
Ha >XMBOTHUTE Ha 3aKpUTO MOXe
Aa ce yBennuu 6poAT Ha oarsa-
HUATa KaTto gocturHar go 1,2 um 1,3
3a efHa Malka roguwHo. Taka
HMe we yeBennuum 6pos  Ha
arHetara 3a rogumHa, npes usnara
roguHa e nosiyyaBsame MASKo, TO
LLle e ornopHa To4vka Ha NPou3BOA-
cTBeHuTe cthepy u  We ce
1n3non3Ba No-ePeKTUBHO.

PeanMsnpaHeTo Ha nnaaHa 3a
yrnpas/ieHne Ha reHeTUYHMA POoHA,
N rpynata OT MpPeasioXeHn MepKu
LLle ocurypu nogobpsisaHe Ha npo-
OYKTUBHUTE KavecTBa Ha nopopa-

year-round maintenance of
animals in a stable with backyard
playgrounds. Groups for herding
(growing up and non-milking
animals) are created to intensify
the exercise. Here need plan each
technological operation, it is
necessary to mechanize all
production processes maximally:
feed distribution, watering,
cleaning of manure.

Technology should be provided by
modern milking installation,
convenient independent gider in a
milking hall, for sheep - shearing
point with the storage of wool,
point of slaughter and butchering,
freezer, bio thermal pits, etc.

Preferably you should prepare a
small workshop for the primary
processing of milk and production
of soft and hard cheeses on a
farm.

With year-round
maintenance of animals indoors
can increase the number of

lambing and bring them up to 1, 2
and 1.3 per one ewe per year.
Thus we will increase the amount
of lambs per year, throughout the
year we will get milk, it will
leverage the production areas will
be used more effectively.

The realization of the plan of
managing the gene pool and
complex of proposed measures
will ensure the improvement of the
productive qualities of the breed
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Ta N We yBennum HelHata KOHKY-
PEHTHOCMNOCOBHOCT M Bb3MOXHOCT
3a 3anasBaHe Ha YHUKa/IHUA reHe-
TUyeH dooHA.

Mopob6psBaHETO Ha MpPOU3-
BOACTBEHUTE MapameTpu MNpu OB-
LeTe, upe3 13nos3BaHe Ha cneuu-
nYHM XapaKTepuCcTMKN KaTo nno-
[OBUTOCT, MJlIeYeH J06UB 1 NPOn3-
BOACTBO Ha Meco, € 3afb/IKUTeN-
HO 3a oBUeTe No uenua ceAaT. Npo-
6/1eMbT € TEeOPETUYHOTO 3HAHUE U
NPaKkTUYHUS OMUT MpU Cb3haBaHe
Ha HauMHM 3a KOMOMHMpaHe Ha
reHeTUYHNA maTepuan oT pasnny-
HW nopogwn oBue. TakoBa u3cnea-
BaHe Mma B Cbpbus (PetroviC et

al, 2010), Kunbp (Mavrogenis,
2012).
n3BOAMN

Bb3 ocHOBa Ha BCUYKO Ka3aHO
no-rope, MOXem fa 3ak/l1nunm, ye
n3non3BaHeTo Ha nopoga ,Poma-
HOBCKa OBLa“ B nporpamu 3a nopo-
6psiBaHe Ha MpPOM3BOACTBOTO Ha
OBLe € MHOro 3Hauumo. Vima pasHo-
06pa3HN BBb3MOXHOCTU 3a W3MOoN-
3BaHe Ha reHute Ha nopoga ,Poma-
HOBCKa OBLa"“, B 3aBUCUMOCT OT HYX-
AnTe 1 ycnoBusTa Ha Bcska dpepma
WM  CEeNICKOCTOMaHCKM Mpon3BOAM-
Ten. lNNpumepute nNpPeacTBeHU TyK
BK/OYBAT rosisMarta Bb3MOXHOCT 3a
rnosuwaBaHe Ha nNpPOM3BOACTBOTO
ypes yBesiMyaBaHe Ha nao4oBUTOCT-
Ta N BUCOKUTE CTOMHOCTU Ha MJIEKO-
[o6vBa 1 Mecornpon3BoacTBOTO.

BNATO4APHOCTU
WHCTUTYT no
>KnBOTHOBBLACTBO (benrpag,

Cbpbusn); ,Apocnascka [dbpxaBHa

and increase their competitiveness
and ability to preserve the unique
gene pool.

Improving production
performance of sheep using
specific traits such as fertility, milk
yield and meat production is
imperative in sheep worldwide.

The problem is theoretical
knowledge and practical
experience in modeling ways of
combining genetic material from

different sheep breeds. Such
research has in the Serbia
(Petrovi¢ et al, 2010), Cyprus
(Mavrogenis, 2012).
CONCLUSIONS
Based on all above

mentioned, we can conclude that
the use of Romanov sheep breed
in programs to improve sheep
production is very significant.
There are various options for the
gene use of Romanov sheep
breed, depending on the needs
and conditions of each farm or
farmer.

The models presented here
include the great potential for
increasing  production  through
increased fertility and high milk and
meat production.
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PE3IOME

Ot anpwun 2015 r. go wonm 2016 r.
ca B3eTW U OBOCKOMCKN M3cneaBaHmn obLo
2513 (2079 ot oBue u 434 ot Ko3n) 6pos
Konponpoby OT [OMallHO OTreXaaHu
oBUE M KO3u. OT TAX MOMOXMTESHU 3a
MHBa3Ms C Alla Ha XesMMHTKM ca 954
6pos — 37,96%, a C nHBa3ns 3a Tpemarto-
an 183 6posa — 7,28%. [MNpu oBueTe
MHBa3NA C TpemarogM e [okasaHa npu
168 6pos — 8,08% oT m3cnegBaHuTe, a
npy ko3ute npu 15 6pos — 3,45 %.
OTHeceHM KbM 06LWO0 WHBa3WpaHWTe ¢
Xe/IMUHTU Te3n pe3yntatu nokassart, 4e
npu oOBLETe OTHOCUTENHWAT AA1 Ha
Tpematogo3ute e 21%, a npu Ko3ute
9,74%. MNMpn onapasnteHnTe c Tpemaroau
OBLEe Hal-LUMPOKO pasnpocTpaHeHn ca
uHBasumTe C pop Paramphistomum
(58,92 %), cnepBaHu ot pog Dicrocoelium
(23,82 %) u Fasciola (17,26 %). MNpwu
KO3/Te Hali-BMCOK OTHOCWUTENIeH AAN Ha
onapasutsaBaHe C TpemaTtoAu e YCTaHo-
BeH npu pop Dicrocoelium — 46,67%,
cneggaH ot poa  Paramphistomum-
33,33% u Hali-manko ¢ popg Fasciola —
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SUMMARY

Since April 2015 through July 2016
there were a total of 2513 (2079 sheep
and 434 goats) fecal samples taken and
tested by ovoscopia, all being taken of
domestically reared animals. Tests
revealed 954 (37,96%) samples infested
by helminth eggs and 183 (7,28%)
infested by trematodes. In sheep the
trematode infestation was proved in 168
(8,08%) of all tested, while in goats these
were 15 (3,45%). Compared with the total
number of the helminth infested ones,
these results demonstrate that the relative
share of trematodoses were 21% in sheep
and 9,74% in goats. The trematode
infestation in sheep show the highest
share of invasions by the family of
Paramphistomum (58,92 %), next being
the family of Dicrocoelium (23,82 %) and
Fasciola (17,26 %). The goats show
trematode infestation by the family of
Dicrocoelium (46,67%), then the family of
Paramphistomum (33,33%) and lest by
the family of Fasciola (20%).



20%. WHBa3uA c Tpematoan e ycTaHo-
BEHa Ha TeputopuATa Ha BCUYKM 28
o6nacTu Ha cTpaHaTa.
KnouoBn  gymu:
Tpemaroaun, bbarapus

oBLle, KO3Wu,

yBO/.

Tpemartogo3nTte npu nacuil-
HO OTrexgaHnute AOMallHU XU-
BOTHM Cca cepuo3eH npobnem 3a
CTpaHuTe C pasBUTO XMBOTHOBbBA-
ctBo (Kenyon and Jackson,
2012).Haii-pasnpocTpaHeHun 1 Haii-
BaXHM 3@ HalleTO XMBOTHOBbA-
CTBO ca epacumonosara, napam-
ductomosata 1 gukpouesnmosara.

Mo paHHM Ha MatoB (1953)
dhacymonosara y Hac ce NpuUYmNHA-
Ba oT Fasciola hepatica L., 1758 n
pagko ot Fasciola gigantica
Cobbold, 1885. 3abonssaHeTo
3acdara npefViMHO  NPexXuBHUTE
XMBOTHW, HO ca perncrpupaHun
c/lydau Ha MHBa3UW Mpu CBUHE OT
NoNynIaHUHCKUTE panoHu
(OackanoB, 1955) m npu xopa(
BpataHos,1950).

Pa3BuTMeTo Ha npunoxHara
napasurtosiornsa B nepuvoga 1954-
1975 roguHa e poseno Ao yBse-
MyaBaHe Ha TepaneBTUYHOMNPO-
dmnakTtnyHuTE MeponpuATus  OT
11102000 po 85 503000, a
N3BbpLIBAHMTE 0be3napa3vTaBa-
HWA Ha eQHO XMBOTHO Ca HapacHa-
nm ot 0,4 Ha 3,5 3a roguHa. lo
TO3M HayMH € Ouo NOCTUrHaTo
3HauNTeNIHO  OrpaHuYyaBaHe Ha
HSAKOW napasuTo3n, BK/IUYUTESTHO
N TpemaTonosu.

3a TO3¥ nepuop dpacumosiosata
npv OBLETE Yy HAcC e Hamansia ot
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Trematode invasion has been detected in
all the 28 administrative districts of the
country.

Key  words:
trematodes, Bulgaria

sheep, goats,

INTRODUCTION

Trematodoses with pasture
reared domestic animals are
significant problem for the countries
of well developed livestock breeding
(Kenyon and Jackson, 2012). Most
widely spread and most significant
for our livestock breeding are
fascioliasis, paramphystomosis
and dicrocyolosis.

Data given by Matov (1953)
say that in our country fascioliasis
is caused by Fasciola hepatica L.,

1758 and rarely by Fasciola
gigantica Cobbold, 1885. This
disease affects predominantly

small ruminants, but there are also
cases registered with invasion of
pigs of semi-mountainous areas

(Daskalov, 1955) and even in

humans (Bratanov, 1950).
Developments in applied

parasitology within the period

between 1954 and 1975 resulted in
an increase in therapeutic and
prophylactic actions from 11 102
thousand up to 85503 thousand
units, while the number of the
number of the anti-parasitic
treatments of one animals has
risen from 0,4 to 3,5 per annum.
Thus substantial diminishing of the
occurrence of certain parasitoses
was achieved, these including
trematodoses. This period is
marked by decrease of fascioliasis
from 35 % to 16,6 % (Petkov,



35 % Ha 16, 6 % ([MeTkos., 1979). B
n3cnegBaHn OT CbLMA aBTOpP KO-
nponpo6u 3a nepuoga 1966-1968
r., aiua Ha dpacymonm ca 6unmn
ycTaHoBeHu npu 24-28,5% oT
oBLETe, a Npes CblMTe CEe30HN Ha
1976-1978 r. — npu 10-11,5%. 3a
BpemeTo mexay 1971 n 1976 r. ca
6UIN YyCTaHOBEHN CpPefHO roguL-
HO Hag 320 eH300TUMN Ha akyTHa U1
cybakyTHa (pacumonosa. Enmsoo-
TUYHW C/flyvyan Ha dpacumososa ca
6unn yctaHoBeHM B WIXTMMaHCKO,
Pagomupcko, BepkoBcko U Apyru
paoHn Ha 3anagHa bbnarapus,
KbAETO CMBbPTHOCTTA € AO0CTUrHa-
na 15-20%. Haii-cnabo pa3snpoc-
TpaHeHne Ha  (pacuymonosata
Torasa e umasio B CeBepon3ToyHa
Bbnarapmna. B HOxHa u BuUcokute
noneta Ha 3anagHa bbarapus
eKcTeH3uTeTa Ha WHBasna npu
oBUETEe e 6un cpegHo 85%.

Mo gaHHW Ha BULWHAKOB 1 Ap.
(1971) napamdmctomoszata e
CblIO LIMPOKO pasnpocTpaHeHa
TpemaTtofos3a y Hac. MuHuyeBa wu
[nkoB (1955) yctaHoBsBaT, Ye npu
ApebHUTE MPEXUBHU XUBOTHU EN
e 6un 30-50%, kato B OTAE/HM
depmmn 1O e pocturan u 100%.
3a nbpBM nNbT B bBbarapua
KosapoB n Mwuxannosa (1959) ca
ny6nvkysanu pesynrtatu, cnopep
KOUTO napam@uUCTOMHX NlapBu ce
passuBart B G. truncatula.

Jo 1987 r. y Hac ca 6wum
KOHCTatMpaHm 3 Buga Ha popg
Paramphistomum (P. cervi, P.
microbothrioides n P. daubneyi)
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1979). Faecal samples tested by
the same author within the period
between 1966 and 1968 give 24%
to 28,5% infestation by fasciola
eggs in sheep tested, while in the
same seasons in 1976 through
1978 this same indicator was
between 10% and 11,5%. Within
the time period between 1971 and
1976 there were a total of 320
enzootic cases of acute and sub-
acute fascioliasis. Epizootic cases
of fascioliasis were detected and
confirmed in the areas of Ihtiman,
Radomir, Berkovitsa and certain
other areas of western Bulgaria,
where mortality has reached 15%
to 20%. Within that same period,
the least spread of fascioliasis was
in North-eastern Bulgaria, while in
southern Bulgaria and in the high-
altitude fields of western Bulgaria
the extensive spread of infestation
in sheep was 85% as average.
Data presented by
Vishniakov et al. (1971) show that
Paramphistomosis is also a widely
spread trematodosis in  our
country. Mincheva and Dikov
(1955) ascertained that prevalence
in small ruminants was 30-50%,
reaching up to 100% in certain
individual farms. Kozarov and
Michailova (1959) were the first
ones in Bulgaria to publicise their
results demonstrating that
Paramphistomic larvae have their
developments in G. Truncatula.
Until 1987 there have been three
types of the family of
Paramphistomum (P. cervi, P.
microbothrioides and P. daubneyi)



(Kambypos, 1988). ABTOPbBT CuunTa,
ye P. microbothrioides e Bua,
BHeceH B bbarapua, upes 3akyny-
BaHe Ha >XXMBOTHW OT 4yxbuHa, HO
He e Hamepwun NoAXOo4ALM YC/o-
BUA TyK 3a CBOETO pas3ButMe U
pasnpocTpaHeHue.

[unkpouenuosara npu XuMBOT-
HUTE N YyoBeKa B XO/1IapKTUYECKMS
pernoH ce npuymMHaBa oT
Dicrocoelium  dendriticum. Hai
cTapuTe HaxoAku npu ApebHn npe-
XVBHN >XWBOTHW B EBpO-A3uart-
ckaTa 4acT pgatvpar oT npeau
14,7-14,5 munuoHa rognHu (Mowlavi
et al., 2015). Pesyntatunte ot
n3cnenBaHusa Bbpxy NPUUNHUTENS,
nosyyeH OT TpuU BuAa TrocCTo-
npueMHULN eKcnepuMeHTasiHO
NHBa3MpaHn eapu n apebHu npe-
XWBHN XWBOTHW, W CMOHTAHHO
MHBa3NpaHW J10COBE C NPOU3X0A,
KaHagckata npoBuHUMA An6bpTa
n EBpona, ca nokasasin, 4ye HAMa
pasnuuua B MopdhosioruaTa U
XN3HeHnsa unkbn Ha Buga (Beck et
al., 2015). OT HanpaBeHusa nuTepa-
TYPeH npernep ce Bmxpaa, ye npes
nocnegHute 25-30 roanHW y Hac
nnnceaT BCAKAKBM aHHW OTHOCHO
Tpematofo3ute no AoMallHUTe
XWBOTHWN.

LlenTta Ha HacToawmuTe
nscneasaHusa belle ga ce npoyyu
pasnpocTtpaHeHNeTo Ha Tpema-
TOAHWUTE WHBa3MM Npu [pebHuTe
MPEXMBHU XWUBOTHU Yy HAc B YCJIO-
BUATA HA CbBPEMEHHOTO XNBOTHO-
BbACTBO. 3a peluaBaHeTo Ha Mo-
cTaBeHarta uen 6sixa HabensizaHu
[BE OCHOBHW 3aauMu:

1. la ce n3BbPLUN OBOCKOMCKO
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(Kamburov, 1988) found in our
country. This author considers that
P. microbothrioides is a species
imported into Bulgaria through live
animal imports from abroad, but it
has not found here the appropriate
conditions for its development and
spread.

Dicrocoeliosis in animals and
humans living in the Holarctic
region is caused by Dicrocoelium
dendriticum. The most ancient
findings in small ruminants of Euro-
Asian parts are dated to be of
14,5-14,7 million years ago
(Mowlavi et al., 2015). Results of
tests performed on the causative
agent obtained form three types of
hosts, i.e. experimentally invaded
small and large ruminants and
spontaneously invaded elks of
Europe and Canadian provinces of
Alberta have shown that there
have not been any differences with
regard to morphology and the e
live cycle of this species (Beck et
al., 2015). The literature review
shows that within the latest 25-30
years there have not been any
surveys in our country to study the
spread of trematodoses in
domestic animals.

The objective of these studies
was to investigate the prevalence
of trematode infections in small
ruminants countrywide in terms of
contemporary livestock breeding
specifics. To achieve this objective,
the following main tasks have been
identified:

1. To perform ovoscopic



n3cnefBaHe Ha Korponpoéu ot
XWBOTHOBBAHM 06€KTU B Bbarapus.

2. [a ce onpenenAaT ycTtaHo-
BEHUTe MHBa3uW C TpemaTtoan [0

POoA.

MATEPWNAN N METO4WA

Mpe3 nponeTra n eceHTa Ha
2015 r. v nponietta Ha 2016 r. oT
060pPHO W MacuLWHO OTINexaaHu
APeOHN NPEeXnBHU XUBOTHU B 386
XWBOTHOBBbAHN 06ekTa, pasnosio-
XEeHn Ha TeputopmATa Ha 167
06LMHK, OT BCUYKM 28 06nacTn Ha
CTpaHaTa ca B3eTU U OBOCKOIMCKM
nscnegBaHn ob6wo 2513 6pod
Konponpoou.

NTabopaTtopHOTO  M3NUTBaHe
6elle M3BbPLLEHO MO MeToAMTe Ha
®10NebopH 3a Ha/IMUYMETO Ha flua
OT HemaTtoau, nocnepoBateniHuTe
yTasiBaHus 3a Ha/imuve Ha siua ot
TpemaroaMm v Nno 1apBOCKOMNCKUA
mMeTofa Ha bepmaH 3a ycTHaBOBS-
BaHe Ha WHBasun c 6enofpooHM
HemaToau.

OnpepensaHeTo Ha ycTtaHoBe-
HUTe HaxoAku belle OCbLLECTBEHO
Bb3 OCHOBa Ha 06WO npueTute
MOPJIONIOTUYHU KPUTEPUN 38 ULEH-
TMdomumpaHe Ha aiua n napsu.

PE3YNITATU N OBCBXOAHE
Mpn OBOCKONCKOTO U3cneaBa-

He Ha 2 513 6posi konponpobu oT
060pPHO M MacuLWHO OTINexaaHu
APEOHN  NPEXMBHN  XXMBOTHU
OBLe M KO3W, MHBA3NA C fAila Ha
XeNIMMHTK 6e ycTaHoBeHa npu 954
6pos — 37,96%, a wuHBa3nsa C
Tpematoan npu 183 (7,28%). MNpwu
oBueTe o1 2079 6posa n3cnenBaHu,
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study of faecal samples taken from
holdings in Bulgaria.

2. To identify all the
trematode invasions detected up to
their family.

MATERIAL AND METHODS

In springs and autumns of
2015 and 2016 the small ruminants
subject either to on-farm or pasture
feeding of a total of 386 holdings
located in 167 municipalities of all
the 28 administrative districts of
the country were sampled and
ovoscopically tested by a total of
two thousand and five hundred and
thirteen (2 513) faecal samples.

Laboratory testing was
performed by the Fulleborn
methods to detect eventual

presence of nematode eggs and
sequential precipitations for
presence of trematode eggs and
by the larvae-scopic Berman
method to detect of invasions by
lung nematodes.

Determination of the findings
was carried out on the basis of
generally accepted morphological
criteria for identification of eggs
and larvae.

RESULTS AND DISCUSSION

The aforementioned
ovoscopic testing of 2 513 faecal
samples taken from on-farm and
pasture fed small ruminants (sheep
and goats) has delivered the
following results: 954 (37,96%)
invasions by helminth eggs and
183  (7,28%) invasions by
trematodes. As for the 2079 tested



MHBa3MA C Alila Ha Xe/IMUHTU 6Ge
yctaHoBeHa npu 800 (38,48%)
6posi, a npu ko3ute oOT 434
n3cnegsaHun npu 154 — 35,48%.
[Mpy oBUETE MNOSIOKUTENHN 3a
TpemaTtoam ca 168 6posa — 8,08%
OT n3cneaBaHnTe, a Npu Kosnte 15
6pos — 3,45 %. OTHecCeHW KbM
06U0 MHBA3NpaHUTE C Xe/IMUHTU
Tesn pesynrtaty nokassart, ye npwu
OBLUETEe OTHOCUTENHUAT A7 Ha
Tpematogo3ute e 21%, a npu
Ko3ute 9,74%. CpaBHEHN C faHHU-
Te 3a pesynrarute oOT u3cnensa-
HuATa otnpegn 25-30 roavHn ce
HabnogaBa M3KIUYUTENHO CUJTHO
HamMasieHne Ha ekCTeH3uTeTa Ha
NHBa3MUTE C XeSIMUHTU Npu Apeob-
HUTE MPEeXMBHU Yy Hac, 0COBeHOo C
TpemaTtoan. ToBa crnopepf Hac ce
Ob/DKN HA HamansBaHe Ha 6uoTo-
nnuTe U MHBa3MpaHoOCTTa Ha nacwu-
uiara BcneAcTene Ha peayuupaHe
6pos Ha nacuHO OTINiexaaHuTe
OPEGHN NPeXnBHN Npes3 nocneHn-
Te 15-20 roguHn N M3NON3BaHETO
Ha BUCOKOEWMEKTMBHU aHTUXes-
MUHTHU cpefcTBa. Pe3syntarute ot
npoyyBaHMATa OTHOCHO pasnpoc-
TpaHeHWeTo Ha Tpemaroho3uTe no
ApebH/TE nNpexmnBHM Yy Hac ca
oTpaseHu Ha Tabnuuya 1.

Ot Tabnuuata e BWAHO, 4e
MHBa3MM C TpemaTtogn npu Apeb-
HUTE NPEeXMBHN e ycTaHoBeHa B 20
o6s1acT Ha cTpaHaTta. No-Lumpoko
pasnpocTtpaHeHne Ha WHBa3UN C
TpemaTtoau e fokasaHo npu osue-
Te B 20 ob6nactu, pokarto npwu
KO3UTe WHBa3uM C TpemaTtogu ca
yCTaHOBEHM caMo B 6 ob6nacTtu.
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sheep, helminth invasion was
detected in 800 (38,48%), while
the 434 tested goats revealed the
same invasion in 154 (35,48%).
The sheep revealed also 168
(8,08%) positive for trematodes,
while in goats those were 15
(3,45%). Compared to the total
numbers of helminth invaded
animals, sheep demonstrated 21%
comparative share of trematodoses
and goats gave 9,74%. Comparing
the above results to the data of tests
performed 25-30 years ago,
extremely strong drop in the
extensiveness of helminth invasions
in small ruminants in our country
might be concluded, especially
concerning the trematode ones.
According our view, this fact should
be a result of decrease of biotopes
and pasture-based invasions due to
the lower number of pasture kept
and fed small ruminants that
happened in the Ilatest 15-20
years, together with the wider
usage of highly-effective anti-
helminth means. Survey results on
prevalence (and spread) of
trematodoses with small ruminants
in our country are given in Table 1
below.

The table shows that invasions
with trematodes in small ruminants

have been established in 20
administrative  districts of the
country. Wider prevalence of

invasions by trematodes has been
proven in sheep of 20 districts, while
trematode invasions in goats have
been detected in 6 districts, only.



Tabnuua 1. Pa3npocTpaHeHWe Ha TpemMartofo3uTe Mo ApebHUTe NPeXuBHU
XNBOTHU B Bbarapusa npes nepmnoga 2015-2016 r.
Table 1. Prevalence and spread of Trematodoses with small ruminants in
Bulgaria, 2015-2016

Bug uscnegsaHnu xunBoTHM / Species of the animals tested

OBue / Sheep Kosu / Goats
Bpoii EN Bpoi EN
2 NONOXNTENHN 38 S 2 | NONOXNTENHM 38
© £ |Number of positive Prevalence (%) © £ |Number of positive Prevalence (%)
O6nact g¢c for gc for
District ez < 0 o 0 eg < 0 o 0
8238 88| g0 82 | g0 827 88| g0 88| s
SE380 32 83| 8o | 28| 8% |58780 s 83| 8e|28| 8%
BEL28Es| = | 28| Ec| 2= BE¥28Ee| 25|88 | 8| 22
e2 |8/ 52| 53| S8 | 528|552 |SS52| 53| S8 58|58
75 292/ 88|33 | €288 |75 |53 E¢e/g3s|83|€2|8¢
O 5 gLL‘Um =0 gu_ C g =0 86 gLL‘Um =0 gu_ C g =0
OF g5 %O g% |30 |OF g5 %O &5 | =0
Ca Ca Ca Ca
Bnaroesrpag, 11 3 0 1 27 0 10 1 0 0 0 0 0 0
Blagoevgrad
Byprac Burgas 185 1 8 1 0.5 4.3 0.5 75 0 2 5 0 2.6 6
BapHa 197 | O 2 0 0 1 0 4 0 1 0 0 25 0
\Varna
Benviko TbpHoBO | 41 2 0 0 5 0 0 1 0 0 0 0 0 0
\Veliko Tarnovo
BuawvH Vidin 6 1 2 0 17 33 0 46 0 0 0 0 0 0
Bpaua Vratsa 113 | 4 0 0 35 0 0 12 0 0 1 0 0 8.3
rabpoBo 115 | 2 0 0 1.7 0 0 3 0 0 1 0 0 30
Gabrovo
06puny Dobritch 1 0 0 0 0 0 0 1 0 0 0 0 0 0
Kbpaxann 89 2 2 0 2.2 2.2 0 1 0 0 0 0 0 0
Kardzhaly
KiocteHaun 52 1 3 2 1.9 6 3.8 2 0 0 0 0 0 0
Kyustendil
osey Lovech 27 0 1 0 0 37 0 3 0 0 0 0 0 0
MoHTaHa 150 | 4 6 0 2.6 4 0 31 0 1 0 0 3.2 0
Montana
Masapaxuk 54 0 0 0 0 0 0 36 0 0 0 0 0 0
Pazardzhik
MepHuk Pernik 68 0 0 0 0 0 0 62 0 0 0 0 0 0
MneseH Pleven 13 0 0 0 0 0 0 3 0 0 0 0 0 0
Mnosaus Plovdiv| 94 1 0 5 1 0 5.2 26 0 0 0 0 0 0
Pasrpag Razgrad| 62 0 0 0 0 0 0 0 0 0 0 0 0 0
Pyce 83 0 1 0 0 1.6 0 71 3 0 0 4.2 0 0
Ruse
CnuseH Sliven 13 0 0 0 0 0 0 3 0 0 0 0 0 0
CmonsH Smolyan| 13 0 0 0 0 0 0 1 0 0 0 0 0 0
Cwunuctpa Silistra| 39 0 2 0 0 5.1 0 1 0 0 0 0 0 0
Cocbusa-rpag, 40 2 0 0 5 0 0 1 0 0 0 0 0 0
Sofia-town
Cocbusa-obnact 170 1 9 4 0.6 5.3 2.3 34 0 0 0 0 0 0
Sofia-district
Crapa 3aropa 155 | 2 | 22 27 12 143 | 175 2 0 0 0 0 0 0
Stara Zagora
Tbprosuie 94 11|25 0 1 26.6 0 2 0 0 0 0 0 0
[Targovishte
XackoBo 34 1| 14 0 2.9 41 0 8 0 1 0 0 125 0
Haskovo
LLymeH Shumen | 133 1 2 0 0.8 1.5 0 3 0 0 0 0 0 0
Am60n Yambo 27 0 0 0 0 0 0 1 0 0 0 0 0 0
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Pe3yntatnte o0OT npoyyBaHuATa
BbpPXy pasnpoCcTpaHeHMeTo Ha
pas3/iMyHuTe TpemaToau Mnokassar,
ye wuHBa3uUM C dhacumonn npu
oBLEeTe ca YycTaHOoBeHM B 16
obsiactn, a npu KosuTe B efHa
obnact, ¢ napamcucToMn npu
oBueTe B 14 o6nactu, a npu Kosu-
Te B 4 obnactu u ¢ gukpouennym
npu osueTe B 6 obnactu, a npu
ko3uTe B 3 obnactw.

Pesyntatute oOT npoy4sa-
HMATA OTHOCHO CbOTHOLUEHNETO
Mexay pofoBarta npuHaaexXHoCT
Ha ycTaHOBEHUTE rpynn Tpemaro-
AN npy  OBUEeTe ”n Ko3uTe ca
npeacrtaBseHn Ha durypa 1 un 2, ot
KOUTO € BWAHO, Ye Mpu OBLETe
Hal-BMCOK OTHOCUTENEH AAN 3ae-
MaT MHBa3uUTe C npeacTaBuTeNn
oT pog Paramphistomum —
56,83%, cnepBaHn OT  poa
Dicrocoelium — 25,69 % u c pop
Fasciola — 17,48 %. lNpu ko3ute
Hal-roNiiM € OTHOCUTENHUAT AAN
Ha nHBasuute ¢ pop Dicrocoelium-
46,67%, cnepBaHM OT  pof
Paramphistomum - 33,33 % wu
Han-masnko ¢ popg Fasciola -20,0%.

Mpe3 nponetta Ha 2015 r.
npu wu3cnegsaHute 337 Konpo-
npo6u OT oBLUE Hau-ronam bGelue
6poa Ha MONOXUTENHUTE 3a
MHBa3WAa C TpemaTtoaun OT pofg
Paramphistomum — 30 6p. - 12,65
%., OoTrnexaaHn B XWBOTHOBBbAHU
06eKkTn, B HaceneHn mecTta Ha
FOronsTtouHa, CeBepounsTtoyHa, Ce-
Bepo3anagHa, LieHTpasiHa toxHa 1
LieHTpanHa ceBepHa bbarapus.
Mpe3 eceHTa Ha 2015 roauHa

Results of the studies on prevalence
of various trematode species
showed sheep invaded by Fasciola
in 16 districts and goats invaded by
the same in 1 district, only; the
paramphistomi invaded sheep were
in 14 districts, while goats invade by
the same were in 4 districts. The
dikrocelium invaded sheep were in
6 districts, while goats invaded by
the same were in 3 districts only.

Results of the studies
concerning the proportion between
the family belonging of the
established trematode groups in
sheep and goats are given in Figure
1 and 2, which demonstrate that
sheep show the highest
comparative share of invasions
representatives of the family
Paramphistomum (56,83 %),
followed by the ones of the family
Dicrocoelium (25,69%) and the
family of Fasciola (17,48%). With
goats the highest is the comparative
share of invasions by
representatives of the family
Dicrocoelium (46,67%), followed by
the ones of the families of
Paramphistomum (33,33%) and
Fasciola (20,0%), as the lowest.

In the spring of 2015 there
were 337 sheep faecal samples
tested, those giving the major share
of trematode invasions the ones
infested by the Paramphistomum,
these being 30 samples (12,65%)
taken from sheep reared in holdings

infabout settlements of South-
eastern, North-eastern, North
Western, Central Southern and

Central Northern Bulgaria. In the fall
of the same year we have detected
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MHBa3NA C npeacrtaBuTenn Ha | invasions by representatives of the
CcblMs pof 6sixa yctaHoBeHn B 31 | same family in 31 sheep faecal
konponpo6bu ot oBue — 37,8 %, | samples (37,8%) reared in the
oTrNexAaHn B palioHute Ha Llen- | areas of Central Southern and
TpanHa toxHa U CeBepon3TouHa Central Northern _Bulgaria. In the
Bbarapus. [pe3 nponetta Ha | SPring of 2016 nine (9) were the
2016 T. MONOXUTENHNTE 3a MHBa- | POSilive  sheep faecal samples
3151 ¢ NapamMdgUCTOMM KOMponpo6u invaded by representatives of the

OT OBLE 65ixa 9 6POSI, OTINIEXAAHN same family, all taken from animals
B Cochuiicka o6nacT ’ reared in the areas of Sofia district.

Osue Sheep

Fasciola
4%

Dicrocoelium
34%

Paramphistomum
62%

@ur. 1. CbOTHOLEHWE MeXAY rpynuTe TpemaToam, yCTaHOBEHN B KOMPOMNPO6M OT OBLe
Fig. 1. Ratio between the trematode groups detected in sheep faecal samples

Kosr  Goats

Paramphistomum
33%

Dicrocoelium
47%

dur. 2. CbOTHOLLEHME MeXAyY rpynuTe TpemaToaun, yCTaHOBEHU B KONPONPo6M OT KO3U
Fig. 2. Ratio between the trematode groups detected in goats faecal samples

Mpe3 nponetta Ha 2015 Also in the spring of 2015
rogvHa nHBasus ¢ npeactaButenu | invasion by representatives of the
Ha pog Dicrocoelium 6sixa ycta- | family Dicrocoelium were detected
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HoBeHu B 3 konponpobu( 0,2%) ot
OBLe OTrexgaHn B 2 obnactn Ha
CcTpaHaTa — OT panioHuTe Ha CeBe-
pousToyHa 1 KOromstoyHa bubsra-
pua. [lpe3 eceHTa Ha cblaTta
rogMHa r. oT wu3cneasaHu 88
KOnponpoobu, NOMOXUTENHN  3a
Dicrocoelium 6s1xa 32 konponpo6tu
(36 %) oT 9 HaceneHn mecTta Ha 8
obuwmHn B obnact bnaroesrpag u
Byprac. Npe3 nposietta Ha 2016 T.
nHBasnsa c¢ Dicrocoelium 6e ycTta-
HOBEHa camo B 4 6posi Npobu oT
OBLle OT XXMBOTHOBBAHU hepmun B
2 HaceneHn mecta Ha 2 obLWmHM B
Codomnsa obnacr.

Aliua Ha npeactasutenu ot
pop Fasciola 6s1xa ycTaHOBEHU B
Konponpobu npes eceHTa Ha 2015
. B XXWBOTHOBBbAEH OOEKT OT C.
N36yn, obnact LUymeH, o6wwuHa
HoBu nasap, a npes3 nponerra Ha
2016 1. — B XMBOTHOBbAEH OOEKT
oT c. Yypek, obwmHa EnvH MenuHx,
o6wy. Codoms obnacr.

[Mpy oOBOCKONCKN wu3cneaBa-
HUTe Konponpobwu oT kKo3n (434
6pos) npe3 nposeTta, eceHTa Ha
2015 v nponetta Ha 2016 roauHa,
Aaila Ha Tpemaroam 6sixa yctaHo-
BeHn B 15 konponpobu oT 8
XMBOTHOBbAHM 0b6ekta Ha 7
o6uwmHM B 7 obnactn. Ha CeBepo-
3anagHa, LeHTpasnHa ceBepHa,
CeBepoustoyHa ©n LeHTpanHa
tokHa bBbarapua parioHn. Hai-
4yecTo ce ycTaHoBsIBaxa fliLa Ha
npegcrasmTenn ot pof Dicrocoelium
7 6posa (13%) oT 3 HacesnieHu
MecTa OT 3 O6LMHN Ha obnacTuTe
Bpaua, Nab6poso u byprac. lNpe3

in 3 (0,2%) faecal samples taken
from sheep reared in 2
administrative districts in Northern
Eastern and Southern Eastern
regions of the country. In the fall of
the same year there were 88 faecal
samples tested to reveal 32 (36%)
positive for Dicrocoelium that have
been from sheep located in 9
settlements of 8 municipalities of
administrative districts of
Blagoevgrad and Burgas. In the
spring of 2016 invasion by
Dicrocoelium was found in only 4
samples of farmed sheep of 2
settlements of 2 municipalities, both
located in the Sofia-district only.

In fall of 2015 eggs of
representatives of Fasciola family
have been found in faecal samples
taken from a holding located in the
village of Izbul, municipality of Novi
Pazar, administrative district of
Shumen, while in spring 2016 this
same was the case with a holding of
the village of Churek, municipality of
Elin Pelin, administrative district of
Sofia-district.

Ovoscopically tested faecal
samples taken from 434 goats in
spring and fall of 2015 and the
spring of 2016 revealed eggs and
Trematodes in 15 faecal samples
from 8 holding of 7 municipalities of
7 administrative districts of North-
western, Central-northern, Northern-
eastern and Central-southern
Bulgaria. Most frequent were the
cases of eggs of Dicrocoelium
family — 7 (13%) of 3 settlements of
3 municipalities in the administrative
districts of Vratsa, Gabrovo and
Burgas. In spring and fall of 2015
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nponeTTa u eceHTa Ha 2015 roau-
Ha ca YCTaHOBEHW W WHBa3uM C
pog Paramhistomum — npu 5
npoou (4,23 %) npu Ko3m cC
npounsxopn o6nact byprac, BapHa,
MoHTaHa 1 XackoBo.

Kakto npu oBueTe, Taka U
npv nscnefsaHuTe Konponpooéu ot
KO3M 3a MHBa3sWsa C TpemaTtoau
Hal-Manbk 6elle 6posi Ha Npobu-
Te nokasasin Ha/IMuneTo Ha npeg-
ctaButenn ot pop Fasciola — B
36pos npobu(4,2 %) npu XUBOTHU
oT obnact Pyce.

n3BO4M

TpematogHuTe 3abonsiBaHUA
NpW NacuLHO 1 CBOOGOAHO OTI/IeX-
AaHnTe AOMALUHN U OUBW XUBOTHU
npeactaBnsBaT MOCTOAHEH WHTe-
pec, nopagn ToBa, 4Ye Te ca Xpo-
HUYHW, npoTuyaT CYyOKIMHUYHO U
HaHacAT CbLECTBEHN CTOMAaHCKM
3aryou.

Hanara ce ga 6baatr 06Cb-
[eHN nporpamu 3a TAXHOTO Awuar-
HOCTUUMPaHe.

Heobxogumo e fa ce M3rot-
BAT N/1IaHOBW MepPOonNpusaTUS 3a Npo-
dunaktuka M 6opba c TAX npu
HOBMWTE YC/I0BUA 3a OTI1exgaHe U
CTONaHuUCBaHe Ha ApebHU NpexumB-
HW XXMBOTHM.

NINTEPATYPA
1. BpataHoB B. lMbpBK cryyain Ha
(pacuymonosa B bbarapusa. MegnaTpus,
1950, I, 1, 12-24.

2. BuwHskoB 0., MepeMUHCKnii
A., Kambypos Tl., Teoprnes M.
PasnpocTtpaHeHue Ha
napamducromaTugnute no OBLETE U

ycTaHoBsIBaHe Ha Buga Paramphistomum

there were invasions of
Paramhistomum family detected in
5 samples (4,23%) of goats of the
districts of Burgas, Varna, Montana
and Haskovo.

As with the sheep, the goat
faecal samples tested for
Trematode invasion revealed least
number demonstrating presence of
representatives of Fasciola family —
3 samples (4,2%), all in animals of
district of Ruse.

CONCLUSIONS

Trematode diseases in free
pasture reared domestic and wild
animals are subject to continuous
interest due to the fact that they
are chronic, have subclinical
course of development and cause
substantial economic losses.

It is really necessary to have
detailed discussion on
programmes for their diagnosing.

It is also necessary to have
detailed planning of control meures
for prophylaxis of and combat
against those diseases that would
be complied with the current
modern terms for rearing and
farming of small ruminants.
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PE3HOME

B cTtaTmaTa ca M3noxeHu pesynta-
TW OT M3cneaBaHe Ha MopdposiorvsaTa Ha
HOCHOTO Orfiefano npu arHeTa, A3BUCKA U
oBLE OT YepHornaeara nsjeBeHcka Nopo-
fa. ViacnepBaHuTe XMBOTHM NoKasBaT TUM
Ha gepmaroriuda, CBbp3aH CbC Cnewm-
(oukaTta Ha nopogata. OTb6ensizaHa e Bb3-
MOXHOCTTa fda 6bae M3non3eaH gepma-
TornmMda Ha HOCHOTO Orfliedasio B Kadec-
TBOTO C/ Ha (heH Npu M3yyaBaHe Ha nomny-
naumsTa YepHornasa naeBeHcka oBLa.

3a HOCHOTO Orfiefano npu oBLETE
oT UYepHornaeBata n/feBeHCka nopoja e
XapakTepeH YepeH aHTpauuTeH UBAT Ha
MOBBPXHOCTTA Ha KoXaTa C pasIUyHu
HioaHcu. Mpu oBUETe ce NposiBsSBaT Tpu
Tvna gepmarornund: 6pasga, KpbCT, 3bp-
Ho. Hali-uecTo cpewaHusa gepmatornundg e
6pasga — 44%. KonmyecTBOTO Ha KOXHMU-
T€ BaJ/ioBe N HalnpaB/IEHNETO Ha 6pa3,u,|/|Te
He € CBBbP3aHO C Bb3pacTTa Ha XMUBOTHUTE.

KntouoBu AyMun: OBLIE,
gepmMartornmguka,  HOCHO  orfegasio,
aepma

YBO/,

[JaHHuTe B nuTepatypata 3a
aepmatorniga (otneyarbka, CHUM-
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SUMMARY

The present article presents the
results from research on morphology of
the nasolabial plate in lambs, ewe lambs
and sheep of 'Pleven Blackhead Sheep'.
The animals under investigation show
dermatoglyphic pattern related to the
specificity of breed. The opportunity to
use the dermatoglyph of the nasolabial
plate as a phene is observed in the study
on population of ’'Pleven Blackhead
Sheep'.

The black anthracite colour with
various nuances is characteristic for the
skin surface of the nasolabial plate of
'Pleven Blackhead Sheep. There are
three dermatoglyphic patterns in sheep:
groove, cross, grain. The most common
dermatoglyph is groove — 44%. The
amount of skin shafts and direction of
grooves is not related to the age of the
animals.

Key words:
dermatoglyphics, nasolabial plate

sheep,

INTRODUCTION
Data about dermatoglyph in
literature (imprint, photograph) of



kaTa) Ha HOCHOTO orfefjasio Ha
603aliHuuM ca HefocTaTbyHU U
Henb/IHA. HOCHOTO orniegano npu
NPeXMWBHUTE XUBOTHU MNpeacTaB/is-
Ba WHTepec OT [/lefHa Touyka Ha
noeHTuprkaumaTa, nacnopTmsayms-
Ta u cenekuuaTa. epmatornuduka-
Ta e Hayka, uM3yyaBsalla M3o6paxe-
HAETO Ha CTpoexa Ha HOCHOTO
ornefano, BKIYATESTHO W Mpn
osueTe. MpuHUMNHO, OCHOBOMONara-
LLIO NONOXEHNE e, Ye N30bpaxeHns-
Ta (doeHoKOMMIEKCUTE) ca CTPOro
NHONBUAYAIHN U HEMOBTOPUMMU MNpU
BCEKM OTAeneH nHamsua. Tasn Hay-
Ka ce Hammpa B TACHa Bpb3ka C Apy-
ra Hayka - heHeTMKa Ha nonynauum-
Te, C KOATO B3avIMHO Ce A0Mnb/iBar.

Y Hac ca npoBefeHn CpaBHU-
TEe/IHO MaJsIKo Mpoy4BaHWs OTHOCHO
AepmatornMdgmkata Ha  HOCHOTO
ornegano npwu roeega. MapkoB
(20144, b) cpaBHUTENIHO CbMNOCTaBA
pasIMyHN gepMaToTUnM Ha rosega
oT bbnarapckara yepHollapeHa no-
poga n MoHbenuapackaTta nopoga u
pasrnexga Bpb3kara UM C M/leYHa-
Ta NPOAYKTUBHOCT.

W3cnepgBaHua 3a ycTaHoBsiBa-
He TMna Ha gepmarorivga u Bpb3-
kaTa My C MaeHTUpmkaumaTa, nac-
noptusaunaTa u cenekumsata npu
npexumeBHn ca npasuin: COKoNoB
(1959), CwupotuHa wn pgp. (2012)
yCTaHOBWU/IX Npu nocose T-o6paseH,
pOMOMYEH U  KPYyLLOBUAEH  TwM;
Manodpeees n gp. (2011) ycraHoBU-
N1 NpU eneHn mMapanu asa Tvna —

Ma/iIMHa U KaMeHHM naouu,
ApxaHkoBa (2001), Jlo3oBas u
ApxaHkoBa (2010), npu rosega

YCTaHOBWU/IM HSIKOMKO TUNa — AbpBO-
KMOHKa, Knac, KOPOHa, 3bpPHO,
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nasolabial plate of mammals are
insufficient and incomplete. The
nasolabial plate of ruminants is of
interest in terms of identification
and selection.

Dermatoglyphics is a science that
studies the image of the texture of
the nasolabial plate, including
sheep. The fundamental principle
is that the images (phenotypic
complex) are strictly individual and
unique for each individual. This

science is closely related to
another one — phenetics of
populations, which complement
each other.

A few studies have been
conducted in our country on

dermatoglyphics of nasolabial plate
in cattle. Markov (2014a, b) makes
a comparative study on various
dermatoglyphic patterns of cattle of
'‘Bulgarian Black and White’ breed
and 'Monbeliarde’ cattle breed, as
he also analyses their relation to
milk production.

Studies on identification of
dermatoglyphic pattern and its
relation to identification and

selection of ruminants have been
conducted by: Sokolov (1959),
Sirotina et al. (2012) found T-
shaped, rhomboid and pear-shaped
type in elks; Malofeev et al. (2011)
found two types — raspberry and
stone slates in Caspian red deer;
Arzhankova (2001), Lozovaya and
Arzhankova (2010) found some
types in cattle — tree-branch, class,
crown, grain, combo, parallel and
unidentified; Malofeev and Lipovik



KOMOW, napasnenn N HeycTaHOBEH,
Manodyees J/lunosuk (2011a, b) npu
OBLEe YCTaHOBW/M Tpu Tuna
6pasga, KpbCT N 3bPHO U JIMNOBUK U
Ap. (2010) npu arHeta u mMnagu
Mapasiv, NoCoYUIN CbLUMTE TUNOBE
KakTo Npu Bb3pacTHUTE UHAMBUAON.

Llenta Ha HacTosAWOTO nNpo-
yuBaHe e fa ce u3cnegsa crtpoexa
N CTPyKTypata Ha HOCHOTO orneja-
N0 Npwu arHeta, A3BUCKM N OBLE OT
UepHornasaTa nneBeHcka nopoja u
[a ce onpefenu tuna Ha Aepma-
Tornugpa 1 4yectotata Ha cpeljaHe
Ha CbLUUS.

MATEPVANT N METOAN

N3cnenBaHn 6sxa 60 oBLe U
20 gs3Buckn ot nopogara YepHo-
rnaea MJeBeHCKa OBLa B paioHa
Ha rpag CsuLLOB, COOCTBEHOCT Ha
YyacTHW 3emefesiCK/ npovsBoauTe-
nn ot cenata Anekoso, [lparomu-
poBO W bbarapeHe noAYMHEHN
agMUHUCTPATMBHO Ha  Benuko
TbpHOBCKa K T1eBeHCKa 06s1acT.
N3cnepgaHn 65xa n 5 HoBopoAeHU
4YMCTOMOPOAHM arHeTa.

CHUMKUTE Ha Jepmartornm-
dute Ha HOCHOTO ornegano ca
HanpaseHu ¢ undpoB dpoToanapar
Practica DCZ-7,2 Ha pacTosiHue
25-30 caHTMmeTpa OT O06ekTa,
cnep KoeTo cbbpaHata 6asa fgaH-
HN e obpaboTeHa M aHa/M3MpaHa
Ha komnoTbp Intel Pentium-IV, c
nomMotura Ha nporpamute Microsoft
Excel 2010, Paint n Microsoft Word
2010. JAepmatornucpute ca npo-
YyYeHN BU3yasIHO MO MeToAukaTa
Ha TpodmmeHko (1991), no
AeOyKTUBHUA METO[ 3a aHa/In3 Ha
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(2011a, b) found three types for
sheep — groove, cross and grain and
Lipovik et al. (2010) gave the same
types for lambs and young Caspian
red deer as for adult individuals.

The aim of present study was
to examine the texture and
structure of nasolabial plate of
lambs, ewe lambs and sheep of
'Pleven Blackhead Sheep’, and to
identify dermatoglyphic pattern and
the frequency of its occurrence.

MATERIAL AND METHODS

The object of study were 60
sheep and 20 ewe Ilambs of
'Pleven Blackhead Sheep’ breed in
the region of the town of Svishtov,
owned by private farmers from the
villages of Alekovo, Dragomirovo
and Bulgarene. At present, they
are administratively subjected to
Municipalities of Veliko Tarnovo
and Pleven. 5 newborn lambs of
pure bred were studied.

The photographs of
dermatoglyphs of the nasolabial
plate were taken by a digital
camera Practica DCZ-7.2, at a
distance of 25-30 cm from the
object, after that data were
processed and analysed by Intel
Pentrium-1IV computer, with the
help of ’'Microsoft Excel 2010,
'Paint’ and 'Microsoft Word 2010’
programmes. Dermatoglyphs were
studied visually by the
methodology of Trofimenko (1991)
on deductive method for analyzing



CHMMKaTa, Cbl/laCHO KOWTO ca
OTYETEHW CNefHuTe NpuU3Haumu:
oKpacka, TN Ha pgepmartorivda,
TUN Ha CTpPyKTypaTa, M3BUTOCT WU
Harnpas/ieHne Ha KOXHUTe 6pasau,
NOSIOXEHNEe Ha IbHKUTe, hopma Ha
KOXHUTE rpebeHn. 3a n3mepsBaHe
naowTa Ha HOCHOTO orflefaso U3-
non3Baxme AakTU/I0CKOMMYHO Mac-
TMNo. B3eTua otnevaTbk Ha xap-
TUSI pa3psizBaxMe W Mo pas/imy-HuTe
yacTu cnepg cnenBaHe KOHCTpyupax-
Meé NpaBObIbJ/IHUK. |_|J'IOLLI,Ta Ha
HOCHOTO Orfiegano U3YNCNXMe no
hopmyna: S=A X B

N3non3saHnte TEPMUHU N
OJAHHN ca B CbOTBETCTBME C
MeXyHapoaHaTta BETEepMHapHO-
MeAMUUHCKA  HOMeHknatypa —
Nomina Anatomica Veterinaria.

[JaHHuTe ca o06paboTeHu

BapuauMOHHO CTaTUCTUYECKUN U
npeactaseHn B tabnuua. Cratuc-
TMyeckata  [OCTOBEpHOCT  Ge
fAeuHupaHa nNpy HMBO  Ha
3HaummocT P< 0,05.

PE3YNTATU N OBCbXXOAHE

HocHoTO ornepgano npu OB-
ueTe ot UepHornaesarta nfneBeHcKa
nopoja Mma Henpasu/iHa MUKOOO-
pa3Ha copma. Ho3gpute ca oBavl-
HW, KpyLloo6pasHW M LenKoBUAHM
no cpopma.

3a HOCHOTO ornegano npu
oBUeTe OT YepHornasaTa nneBeH-
CKa OBL@A € XapakTepeH 4epeH,
aHTpaunTeH, 671ecTaw, UBAT Ha no-
BbPXHOCTTA Ha KoXaTa C pas/inyHu
HioaHcu. CUNHO n3paseHun, cpegHo
n3paseHn n cnabo mspaseHun. Mpu
7,9% OT oBLEeTe ce cpewart genur-
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the photograph according to which
the following features were
reported: colour, dermatoglyphic
pattern, type of structure, bends
and direction of skin grooves,
position of folds, shape of skin
ridges. In order to measure the
area of nasolabial plate was used
dactyloscopic ink. The imprint that
was taken on a sheet of paper was
cut and a rectangle was
constructed after the different parts
were glued. The surface of
nasolabial plate was calculated by
the formula: S=A X B

Terms and data were in
accordance with the International
Committee on Veterinary Gross
Anatomical Nomenclature —
Nomina Anatomica Veterinaria.

Data were processed as
statistical variations and presented
in tables. The statistical
significance was defined at the
level of significance P< 0.05.

RESULTS AND DISCUSSION
The nasolabial plate in
'Pleven Blackhead Sheep’ breed is
irregular and pike-shaped. Nostrils
are with oval, pear-liked and slit in
shape.

The black anthracite brilliant
colour with various nuances is
characteristic for the skin surface
of the nasolabial plate of 'Pleven
Blackhead Sheep’. The nuances
are strongly pronounced, medium
pronounced and slightly
pronounced. In 7.9% of sheep are



MEHTUPaHN y4acTbLM OT HOCHOTO
ornegasno. OKOJ1I0 HOCHOTO ornepa-
N0 NPW HSKOW no-cTapu oBUE Ce
HabnwgaBa  CUMBO-0811  opeon
(koneno). PenedbT Ha HOCHOTO
ornefasno npefcrasnsABa cucrema
OT MakpoCKOMWYHW T'bHKW, pasge-
neHn ¢ 6pasgu. EnvaepmmncbT Ha
oBLeTe OT YepHornaeaTa M/eBeH-
Cka OBLA WMMa $fACHO Wu3paseHa
HarbHaTa NOBBbPXHOCT. MbHKUTE ca
MaJsiKu U UMaT BaslIOBMAHA, POJIKO-
nogobHa opma ©M Ha MecTa
obpasyBart KOXHU XpebeTu.

Cnep Bu3yasiHa OLEHKa Ha
HOCHOTO oOr/fiefasio Ha u3cnensa-
HUTE 65 >XMBOTHM oOnpeaesmxme
Tpu Aepmarortuna:

JepmaTtotun “bpasga”“ — Hoc-
HOTO Orfiefjano Ha OBLeTe e pas-
[eNeHo BepTUKasIHO Ha fABe npo-
NMOPLUMOHA/IHA MOJIOBUHN OT [AbJl-
60ka, UueHTpanHa 6pasga. Abnbo-
ynHaTta n Bapupa oT 6 40 9 mm.
OT ueHTpasiHaTa 6pasfga ce pas-
cTunar 6pasgn onpegenawm pas-
JINYHU MO FOSIEMUHA IbHKM C Bas1o-
BuaHa doopma marpaxgawm ¢oeHo-
Komnnekcn. bpasaute 6usat nM3Bu-
TV, CMVPas/IOBUAHW, AbIOBUOHU W1
npasun C pas/siMyHa Ab/HkKnHa. Obn-
60ynMHaTa MM OOWUKHOBEHO € OT
nopsaabka Ha 0,1-0,2 mm. CTpyk-
Typara Ha pgepmarorivdga 0Koso
LeHTpasiHaTa bpasga e pexasa, Nno
Kpasi Ha HOCHOTO orfiefasio nibT-
Ha. AHaJIOrMYHM ONMCaHUA Ha aep-
mMatoTunbT ,6pas3ga” ca Hanpase-
HW oT Manocees u JIMNOBKK
(2011a, b). Cvwmte aBTOPU CHOO-
wasar 3a cpewaemoct ot 52%
npu AnTanckm osue.
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observed depigmentation sections
on the nasolabial pate. Around the
nasolabial plate of some older
sheep is noticed greyish-white halo
(wheel). The relief of nasolabial
plate represents a system of
macroscopic folds, divided by
grooves. The epidermis of 'Pleven
Blackhead Sheep’ breed has
clearly pronounced folded surface.
Folds are small and have shaft-
like, roller-like shape and at some
points skin ridges are formed.

After the visual assessment
of nasolabial plate of 65 animals

were identified three

dermatoglyphic patterns:
Dermatoglyphic pattern

"Groove" nasolabial plate of

sheep is vertically divided in two
proportional halves by a deep,
central groove. Its depth varies
from 6 to 9 mm. The central groove
spreads in grooves, which define
folds of various sizes with shaft-like
shape that form phenotypic
complexes. Grooves are curved,
spiral, arch-shaped and straight
with various lengths. Its depth
usually is in the range of 0.1-0.2
mm. The dermatoglyph texture
around the central groove is loose,
and at the end of nasolabial plate
is dense. Malofeev and Lipovik

(2011a, b) made analogical
description  of  dermatoglyphic
pattern of "groove". The same

authors report about occurrence of
52% in Altai argali sheep.



Photo 1. “Groove” dermatoglyphic patter

OepmaTtotnn ,Kpbct* — HOC-
HOTO Or/iefasnio Ha OBLETe e pas-
[eneHo BepTUKasIHO Ha ABe Moso-
BUHN OT LUeHTpasiHa 6pasga Wu
XOpPU30HTa/THO OT BTOpa Ab/iboka
6pasga ob6pasyBawa KpbCTOMO-
[o6Ha opma. XopusoHTasniHaTa
6pa3fa 3anoysa OT Kpas Ha efHa-
Ta HO3[pa 1 3aBbplUBa B Ha4yasio-
TO Ha Apyrata Hosgpa. W agBete
6pasgn ca Abnboku 7-9 mm. OT
TAX U3/13aT nNpaBu U3BUTKU Gpasan
orpaHu4YaBaliy bHKAUTE C Basio-
BuAHa dpopma Ha enugepmasiHata
CTPpyKTypa. [AbnbounHata um e
0,1-0,2mm. CTtpykTyparta Ha gep-
mMartornmga okosio LeHTpasiHaTa
6pa3fa e pexaBa, a OKOJIO nepu-
hepuATa nabTHA.

CH. 2.|/| Ha gepmatornuda ,,KpbCcT*

Dermatoglyphic pattern
"Cross" — the nasolabial plate of
sheep is divided vertically on two
halves by the central groove and
horizontally by the second deep
groove that form cross-like shape.
The horizontal groove starts from
the end of the one nostril and ends
in the beginning of the other
nostril. Both grooves are 7-9 mm
deep. Straight curved grooves
come out of them that limit the
shaft shaped folds of the

epidermal structure. They are 0.1-
0.2 mm deep. The dermatoglyph
texture around the central groove
Is loose, and around the periphery
is dense.

Photo 2. “Cross” dermatoglyphic pattern

44



Jepmatotmn ,3bpHO* — HOC-
HOTO oOrnefjasio Ha oBUETe He
CbAbpXa pasfenntenHn gbr6oku
6pasan. HabnwpaBa ce acume-
TPUYHOCT Ha WU306paxeHneTo -—
HEeCXOACTBO Ha gsAcHaTa C fisaBara
NMOSIOBMHA Ha CHMMKaTta. [MbHKUTEe
nMmat BaMKoBuaHa hopma 1 ca
pasrpaHMyeHn efHa oOT Apyra.
KoxHuTe 6pasan ca LWMPOKKU, KbCu
N C pas3/IMYHO HanpasfieHue, Haii-
[obpe uv3paseHn B LUeHTpanHaTa
yacTt. CTpykTypata Ha pgepmato-
rnudha e nabTHa.

-

T "'.--J_ ; .J'

Dermatoglyphic pattern
"Grain" — nasolabial plate of sheep
does not contain dividing deep
grooves. There is asymmetry of
the image — dissimilarity of right
with left half of the photograph.
Folds are shaft shaped, and could
be distinguished one from another.
Skin grooves are wide, short,

having different direction, as they
are best expressed in the central
part. The texture of dermatoglyph
is dense.

- CH. 3. Tun Ha gepmatornmda ,,3bpPHO"

Photo 3. “Grain” dermatoglyphic pattern

[NonyyeHnTe OT Hac OUEHKK
Ha Tuna Ha gepmaroTtuna Ha HocC-
HOTO orfiegasio Npu uscnegsaHuTe
oBUe OT YepHorniaesaTa nyieBeHcKa
nopoga kKopecrnoHampar c nyo6suv-
KyBaHUTe OT [pyrm  aBToOpu
(/lnnoBuk 1 gp., 2010; ManadeeB
n lmnosuk, 2011a, b)

MopdoniornyHmTe nokasarte-
JIN Ha HOcHaTa orfegano npu
YepHornaem oBUe ca npeacta-
BeHn B Tabnuuya 1.

Our results of the
dermatoglyphic pattern
assessment of the nasolabial plate

of ’'Pleven Blackhead Sheep’
breed correspond to those
published by other authors

(Lipovik et al., 2010; Malofeev and
Lipovik, 2011a, b).

Morphological indicators of
nasolabial plates of ‘Blackhead
sheep’ breed are presented in
Table 1.
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Tabnuua 1. MopdonornyHn nokasaream Ha HOCHOTO Orfefasio npu oBue OT
UepHornaearta niaeBeHcka nopoga (M+m)
Table 1. Morphological indicators of nasolabial plate in ‘Pleven Blackhead

Sheep’ breed (M+m)

Bb3pactoBa [lnouwi Ha KonmyecTBO Ha [b/MKMHA Ha KOXHUTE IbHKK (BasiOBE)
rpyna HOCHOTO  KOXHWTE MbHKM Length of skin folds (shafts), mm
Age group  orniegano (sanose) Jop3anHa CpepgHa  BeHTpaniHa
Surface of Ammount yact yact yact
nasolabial of skin folds Dorsal Medium Ventral
plate, mm? (shafts) part part part
HoBopogenn  15,8+0,31 83+2,4 0,2+0,01  0,2+0,01 0,2+0,01
Newborn
Ha 6 mec. 24,4+0,27 93+ 1,7 1,9+1,2 1,7¢1,1 1,9+1,2
6 months
Ha 18wmec. 44,1+0,48 113+2,3 2,7+1,3 2,3+1,3 2,2+1,1
18 months
Ha 2-3 rog. 47,9+0,65 135+3,8 2,9+1.4 3,1+1,2 3,8+1,3
2-3 years
Ha 4-5 rog. 71,8+0,87 143+43,7 4,4+17 4,2+1.4 3,9+1,2
4-5 years
p<0.05

[MnowTa Ha HOCHOTO ornepa-
N0 HapacTBa BbB BpeMeTo OT
15,8+0,31mm? npu HOBOpPOAEHUTE
arHeta po 71,8+0,87 mm? npu
Bb3pacTHM 4-5 roguwHW oBLUE.
Ko/inyecTBOTO Ha KOXHUTE Basio-
Be Ce yBe/inyaBa C HanpepgsaHe
Ha Bb3pactta oT 83+2,4 po
143+3,7 mm. Ob/mKnHaTa Ha KOX-
HUTEe I'bHKU (Basi0BE) BbB BPEMETO
Bapupa ot 0,2+0,01 mm pgo
4,4+1 7 mm B Aop3asiHata 4yacTt
Ha HOCHOTO oOrfegasio u ot
0,2+0,01lmm po 3,8+1,2 mm BbLB
BeHTpasiHaTa 4acTt. dopmarta Ha
'bHKUTE Ce M3MEHSA OT Henpaswu/i-
HN MHOTObLIbNHUUM B [Aop3asiHa
yacT Ha HOCHOTO ornegasio Ao
KpywloobpasHa, enuncoBugHa Wu
npUMKOBMAHa B  LiEeHTpasiHaTa
yacT WU [0 HenpaBW/IHW YeTupu-
BIB/HUUA N NETOBLIBAHULM BbB
BEHTpasiHaTa 4acT.

The surface of nasolabial
plate increases in time from
15.8+0.31mm? in newborn lambs
to 71.8+0.87 mm? in adult sheep
at the age of 4-5 years. The
amount of skin shafts increases
with the advancement of age from
83%2.4 to 143+3.7 mm. The length
of skin folds (shafts) in time varies
from 0.2£0.01 mm to 4.4+1.7mm
at the dorsal part of the nasolabial
plate and from 0.2+0.01lmm to
3.8+1.2 mm in the ventral part.

The shape of folds changes by
irregular polygons at the dorsal
part of the nasolabial plate to pear-
shaped, oval and loop shape in
the central part and to irregular
quadrangles and pentagons in the
ventral part.
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Bnnskn o HawnTe pesynta-
™M ca nonyuunn Manogee wu
Ninnosuk (2011a, b) npu wnscnep-
BaHe mopdosiornata Ha HOCHOTO
ornefano Ha oBsue oT AnTaiickarta
nopozga.

n3BO4U

HocHoTO ornepgano npu OB-
ueTe ot UepHornaesarta nfneBeHcKa
nopoga € C 4YepeH, aHTpayuTeH
LUBAT C pas/IMYyHU HIoaHCKU N 6nsa-
CbK. lMpn 7,9% o1 un3scnegsaHute
OBLUE ce cpewar genurmeTvpaHu
yyactsun. [pn NoBevyeTo HOBOPO-
[eHn arHeTtaTa ce Habnwgasa pas-
JenaHe Ha [Be 4yacTu Ha gepma-
Tornudpa npu Hannume Ha gobpe
opopMeHa [AbN60Ka LEeHTpasiHa
6pasga.

Mpn oBUeTe oT YepHornasa-
Ta Mn/sieBeHcka nopoga ce nposBs-
BaT Tpu Tuna gepmatornudy: 6pas-
[a, KPbCT U 3bpHO. Hai-yecTo cpe-

WwaHusa gepmatoriig e 6pasga —
44,00 %, cnepBaH OT KPbCT —
31,66 % wn 3bpHO — 24,34%.

KOoXHUTE I'bHKM KaTto KOIMYECTBO,
KOHourypauma u pasnosiokeHve
Ha Opasgute B JdepmaroTuna,
KOUTO TIM oOrpaHMyaBar He ca
CBbp3aHM W He 3aBUCAT OT
Bb3pacTTa Ha XXUBOTHUTE.

B xoma Ha un3cnepBaHeTo He
ce cpelliHaxa WHAMBUAM C efHak-
BWU, AepmaTorimpM Ha HOCHOTO
ornefasio npu npeacrasuTennTe
Ha YepHornasaTta NJeBEHCKa Mo-
poja v ToBa HY Kapa fa npuemem,
ye chopmarta u penedga Ha HOCHO-
TO orsiefasno ca CTporo nHanBMAy-
aslHi 1 gepmatornivgHite My pe-

Malofeev and Lipovnik
(2011a, b) had similar results to
ours in the study of morphology of
the nasolabial plate of Altai sheep
breed.

CONCLUSIONS

The nasolabial plate of
'Pleven Blackhead Sheep’ breed
has black, anthracite colour with
various nuances and brilliance.
There are depigmentation parts in
7.9% of the studied sheep. For
most of the newborn lambs is
observed division in two parts of
the dermatoglyph in the presence
of well-formed deep central
groove.

There are three types of
dermatoglyphic patterns in 'Pleven
Blackhead Sheep’ breed: groove,

cross and grain. The most
common dermatoglyphic pattern is
groove — 44.00%, followed by

cross — 31.66 % and grain —

24.34%. Skin folds as amount,
configuration and location of
grooves in the dermatoglyphic

patterns, which limit them, are not
connected and do not depend on
the age of animals.

There were no individuals
with identical dermatoglyphs of the
nasolabial plate in the course of
study in the representative of
'Pleven Blackhead Sheep’, which
makes us to accept that the shape
and relief of the nasolabial plate
are strictly individual and its
dermatoglyphic complexes could
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HOKOMM/IEKCM MoraT ga ce K3nos-
3BaT Npv MAEHTUGMKALUS HA BCSIKO
€[lHO XMBOTHO, a Taka CblL0 ¥ KaTo
Mapkep B cefnekuMoHHaTa paboTa.
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be used in the identification of
each animal, as well as a marker in
the selection work.
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PE3IOME

MpoBegeHn ca w3cneaBaHus Ha
Bbnrapckn pofoncks rosefa B CTafoTo
Ha ekcrnepumeHTanHata 6asa Ha WIMXX3
rpag TposiH M YacTHM 3eMefesiICK1 Npoun3-
BOAUTENU OT paiioHa Ha rpag [leBuH npes
2014 roguHa. lNpoyyeHu ca 57 rosBepa —
35 kpasu, 5 oHUUN,16 TenieTa n 1 6uk.

OTrnexgaHeTo Ha roesejara e npe-
OVMHO Bbp3aHO, KaTo Ha XMBOTHUTE e
ocurypeHa gpydacosa pasxofka 3a [eHo-
HowwmeTo. [loeHeTo Ha KpasuTe OT Ekcne-
pumeHTanHata 6a3za Ha WIMX3 rpag
TposiH ce u3BbPWBA B JouHa 3ana
INTER PULS — manka gonnHa 3ana 1 x 7,
a Ha ocTaHanuTe uscnensaHu rosega c
NnoABWXEH JOUNeH arperar.

Mpoy4yBaHeTo Ha POTOCHNMKaTA Ha
(hparMeHTUTE OT MOBBLPXHOCTTA Ha nanu-
NapHus CNol Ha HOCHOTO Orneasno noka-
3a, Ye M/IOWTTa My € KOHCTaHTHa u ce
Habngasa nocnefosaTesiHOTO U yBesiun-
YyeHne B MnpoLeca Ha pacTexa u passu-
TMEeTO Ha BCEKN UHAMBUL.

TunbT Ha AepmaTtornudpa Ha
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SUMMARY

Studies were conducted on
'‘Bulgarian Rhodope Cattle’ breed in the
herd of the experimental base in RIMSA,
in the town of Troyan, and private farmers
from the region of the town of Devin in
2014. 57 animals were studied — 35 cows,
5 heifers, 16 calves and 1 bull.

Animals are mainly bound, as a
two-hour walk is provided per a day.
Milking in the experimental base of
RIMSA in Troyan is performed in a milking
room INTER PULS — a small milking room
1 x 7, and the rest of the animals are
milked by a mobile milking unit.

The examination of the photograph
of fragments of the surface of the papillary
layer of the nasolabial plate showed that
its size is a constant and its continuous
increase could be observed in the growth
and development of each individual.

The type of dermatoglyph of the



HOCHOTO orfniefaso npu Bbarapcko po-
[JOncKo rosefo ce npegasa Ha MNOTOM-
CTBOTO W € Bb3MOXHO fa Ce M3Mos3Ba
KaTo Mapkep npu cenekuuata. Hai-suco-
Ka MJ/leyHa NpoAyKTMBHOCT NO OCpefHEeHM
Naktauum e otbensasaHa npy TN Ha
Aepmartornndpa ,Knac” — 34,61% cnepga-
HnW ot Ttun ,KopoHa™-29,65% wn TUN
.Kombn” — 26,65%, a Hali-Hucka npu
™n,3bpHO” — 10,21%.

Knto4oBu gymu: HOCHO orsiefano,
AepmaTornudy, roeega, Tmn, dparmeHT

yBO/.
Jdepmartornudukata e Hayka
3a  KOXHUTE  dPeHOKOMMEKCH,

CBbp3aHa C wugeHTUdukKaumata u
cesleKUuMOoHOo-NNnemMeHHara paborta
NPy NPEXUBHUTE XUBOTHU. PeHe-
TVKaTa NMbK NpaBu U3csieaBaHnsa Ha
ANCKPEeTHUTE MPOSABM Ha enureHe-
TMYHaTa M3MEHYMBOCT N TEXHUTE
KOMOMHaUUKM 1 KopecnoHampa Tsc-
HO C gepmaroradukara.

BbikoB (1990) npasu ob6wa
Xapaktepuctuka Ha mopdrosiorus-
Ta Ha HOCHOTO orniegasio npu npe-
YXVBHU XXVBOTHW.

Manocpees pgp. (2005) 3a-
Abn60YeHO n3cneABaT CHUMKM Ha
HOCHM orfnefgana npu Kpasu U
gocturat [0 M3BOAa,Ye CblyuTe
JaBar CcBefleHNs 3a yCTaHOBsIBaHe
Ha BMAa Ha XMBOTHOTO M HeroesaTa
noeHTurKaumsa 1 Tesn ceeneHus
mMoraT fga 6bAaTt M3nos3BaHu npu
cenekuusTa.

Cnopepn ManodpeeB u Jlmno-
BMK (2011) KOXHUTE IbHKU N Gpas-
AN HaMmypalm ce Ha MOBbPXHOCT-
Ta Ha HOCHOTO ornefasio hopmu-
pat gepmarorniudg, KoOMTo otpass-
Ba NPOAYKTMBHOCTTA Ha MHANBUAA,
N oTpassBa uaeHTUUKaumsaTa Ha
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nasolabial plate in 'Bulgarian Rhodope
Cattle’ is transmitted to the offspring,
therefore it is possible to use it as a
marker in the selection. The highest milk
production in average lactations was
noticed in  dermatoglyphic pattern
"Class"— 34.61%, followed by "Crown"
pattern — 29.65% and "Combo" pattern —
26.65%, and the lowest was for "Grain"
pattern — 10.21%.

Key words: nasolabial plate,
dermatoglyph, cattle, pattern, fragment

INTRODUCTION

Dermatoglyphics IS the
science of skin pheno complex,
related to the identification and
tribal selection work in ruminants.

Phenetics studies the discrete acts
of epigenetic variability and their
combinations and corresponds
closely with dermatoglyphics.

Byikov (1990) makes a
general characteristic of the
morphology of the nasolabial plate
in ruminants.

Malofeev et al. (2005)
thoroughly examined photographs
of nasolabial plates of cows and
came to the conclusion that they
provide information to identify the
type of the animal and its
identification.  This  information
could be used in selection.

According to Malofeev and
Lipovnik (2011) skin folds and
grooves on the surface of the
nasolabial plate form a
dermatoglyph, which reflects the
productivity of the individual, and
reflects the identification of the



XMBOTHOTO M NPUHAANEXHOCTTa My
KbM onpepgesieHa ctago v coepma.
Kanvini  (2014) npoyyBa
AepmaToTUnM Ha HOCHOTO ofrJie-
fano npu Teneta ot YepseHo-
lapeHata nopofda w paskpusa
Bpb3Kara MM C MecHata npoayk-
TUMBHOCT.
FoHuap n gp. (2013) nscnea-
BaT AepMartoTunu Ha [Be yKpawH-
CKW MJIEYHW TMOopoau roBefa
YKpanHckata 4YepHowapeHa no-
poja W YKpauvHckata u4epBeHo-
lWapeHa nopoga M TbpcAT BPb3-
Kata MM C NpPOoAYyKTUBHOCTTA.
[MpoyuBaHMA Ha AepmaToTu-
niTe Ha HOCHWUTE ornegana npu
ropega ca peanusvpann Tpodu-
MeHKo (1987), Jlo3oBas 1 ApxaH-
koBa (2010), CwupotmHa (2012),
Noviyanto and Arymurthy (2013).
LlenTa Ha HacCTOALWOTO WU3-
cnefBaHe e fda ce npoy4yar Tuno-
BeTe aepmartornngun Ha bBbnrap-
CKO pOJOMNCKO rosBefo u pga ce
onpeaenaT aHatoMuMyHUTE ocobe-
HOCTM Ha CTpoexa Ha Koxara Ha
HOCHOTO ornefasno 1 BPb3KUTE UM
C MJleyHaTa NpPoAYyKTUBHOCT.

MATEPVANT N METOON

3cnepBaHeTo ce nposeje
BbB (pepmarta Ha EkcnepumeHTasn-
HaTa 6a3a Ha WIMXX3 rpag TposiH 1
yeTMpu CTOMAHCTBA Ha YacTHU
3emefesnicku npoussoguTenn ot
panoHa Ha rpag [eBuH, CMONSH-
cka o6nact npe3 2014-2015 .
Baxa oueHeHn 57 rosega, 35
KpaBn U 5 HMUKM, 16 Tenetam 1
6wk BCuYkMTEe OT bBbarapckoto
pogoncko roeepno. [llpakTunyecka
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animal and its belonging to a
particular herd and farm.

Kalinin  (2014) examines
dermatoglyphic patterns of the
nasolabial plate of calves of 'Red-
and-White’ breed and reveals their
relation to meat productivity.

Gonchar et al. (2103) study
dermatological types of two
Ukrainian milk cattle breeds
'Ukrainian Black-and-White’ breed
and ’Ukrainian Red-and-White’
breed and search for their relation
to productivity.

The studies on
dermatoglyphic patterns on
nasolabial plates in cattle are

conducted by Trofimenko (1986),
Lozovaya and Arzhankova (2010),
Sirotina (2012), Noviyanto and
Arymurthy (2013).

The aim of present study was

to follow the dermatoglyphic
patterns of ’'Bulgarian Rhodope
Cattle’ and to determine the

anatomic characteristics of skin
structure of nasolabial plate and
their relation to milk productivity.

MATERIAL AND METHODS

The survey was conducted in
the Experimental base at RIMSA in
the town of Troyan and four private
farms in the region of the town of
Devin, Smolyan region in
2014-2015.

57 cattle, 35 cows and 5 heifers,
16 calves and one bull ware tested
from the ’Bulgarian Rhodope
Cattle’. 35 cows and 5 heifers had



CTOMHOCT 3a u3cnefBaHeTo umar
35-Te KpaBu N 5-Te KHULUK, 3aBbP-
WM pactexa Ccu WM nokasaiu
3aBbplleHn nakrauuu. W3cnepnsa-
HUTE >XMBOTHW MOKa3Baxa MJ/iey-
HocT Hag 2500 Kg. 13nonssaHu ca
mMetoauTe: potorpadupaHe n ns-
MepBaHe Ha M/oWTTa Ha HOCHOTO
ornepano. CHUMKUTE Ha gepmaro-
rnnduTe Ha HOCHOTO oOr/siejasno ce
npaeexa Cc uUupoB dooToanapar
Practica DCZ-7,2 Ha pacTosiHue
25-30 cm oT ob6eKkTa, cnep KoeTo
cbbpaHaTta 6a3a gaHHM ce Ccbbu-
pawe B KoMMTbp Pentrium-4 3a
aHan3 n obpaboTtka. PesepBHuTe
Konus ce 3anuceaxa Ha pnaw na-
meT. M3nonssaHu 651xa KOMMOTbPHY
nporpamu  «Paint” un ,Microsoft
Word”. C nomowirra Ha nporpama
Coral nocTpomxme npaBoObIb/IHA pe-
LeTka, CbCTaBeHa OT Tpu BepTukas-
HA W TPpU XOPWU3OHTATHN NINHUN,
KOSAITO HaHacsixme BbpXy Mn3obpaxe-
HMeTo. Jepmartornndgure ce npoyu-
Baxa BM3yaslHO MO MeToaukaTa Ha
TpodoumeHko (1991) no [enyKTUB-
HUA MeTOJ, 3a aHa/IM3 Ha CHUMKaTa
CbIr/1laCHO KOWTO, OTYMTaxme creg-
HWTE npu3Haun: TUN Ha Aepmaro-
ravcpa, TMN Ha CTpyKTyparta, W3Bu-
TOCT W Hanpas/ieHNe Ha KOXHUTE
6pa3gn, NoMNoXeHne Ha [bHKUTE,
oKpacka, popmMa Ha KOXHuUTe rpe-
6eHN. AHaM3bT Ha noayvyeHute
CHUMKM ce npaselle npu pas/inyHo
yBenM4eHue.

N3non3saHnte TepMUHU U
0603Ha4YeHns ca B CbOTBETCTBUE C
MexayHapogHaTa  BeTepuHapHa
aHaToMn4yHa  HOMeHkK/atypa
Nomina Anatomica Veterinaria.
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a practical value for the research,
as they have completed their
growth and had complete
lactations. The studied animals
had milk yeild over 2500 kg. The
following methods were used:
photographing and measuring of
the area of nasolabial plate.
Pictures of dermatoglyphs of the
nasolabial plate was taken by a
digital camera Practica DCZ-7.2, at
a distance of 25-30 cm from the
object, after that the data were
gathered in a computer Pentrium-4
for analysis and processing.
Backups were saved on memory
sticks. 'Paint’ and 'Microsoft Word’
programmes were used for data
processing. With the support of
'Coral’ program, we constructed a
rectangular grid, composed by
three vertical and three horizontal
lines, which was laid on the image.

Dermatoglyphs  were  studied
visually by the methodology of
Trofimenko (1991) on deductive
method for analyzing the image
according to which the following
features were reported:
dermatoglyphic pattern, type of
structure, bends and direction of
skin grooves, position of folds,
colour, shape of skin ridges. The
analysis of photographs was made
at different zoom.

Terms and designations are in
accordance with the International
Committee on Veterinary Gross
Anatomical Nomenclature — Nomina
Anatomica Veterinaria.



CsefieHne 3a MfeyHata npo-
AykTnBHocT 3a 305 AHeBHa nakTta-
UMA B Kuorpamu, CbAbpxaHue Ha
M/IeYHa Ma3HWHa N 6enTbk B MNs-
KoTo B % W nopegHus HoMep Ha
nakrauuaTa B3exme OT 3anMcute Ha
n3cnefBaHNTe XNBOTHMN.

[daHHnTe 6sixa o06paboTeHu
BapuaunoOHHO CTaTUCTUYECKUN WU
npeacTtaBeHn B Tabnuum.

PE3Y/ITATN N1 OBCbXAAHE

M3yyaBaHeTo Ha POTOCHUMKM-
Te nokasa, Ye He3aBUCUMMO OT MNPO-
Ob/DKUTENHOCTTa Ha nepuoja Mex-
[y uv3cnegBaHuaTa  (geHoHoLme,
cegmuua, Mecel, Ce30H, roguHa)
TUMBT Ha gepmMarornndga e KoHCTaH-
TEH Y HEMPOMEHUM.

KakTto e BngHo ot Tabnuua 1,
npy BbArapckoto poAoncko roseno
ce HabnwgasaT 4 gepmarotuna Ha
HOCHOTO ornepano: "Knac”,
,KOpoHa”,” 3bpHO” 1 ,Komoéun”.

Information on milk yield for
305 day lactation in kilograms,
content of milk fat and protein in %
and the number of lactation was
taken by reports of tested animals.

Data were processed as
statistical variations and presented
in tables.

RESULTS AND DISCUSSION

The study on photographs
showed that regardless the length of
the period between surveys (day,
week, month, season, year), the
dermatoglyphic pattern was constant
and unchangeable.

As is evident in Table 1, in
case of '‘Bulgarian Rhodope Cattle’
were observed 4 dermatoglyphic
patterns of the nasolabial plate:
"Class", "Crown", "Grain"and
"Combo".

Tabnmuya 1. YecToTa Ha cpellaHe Ha gepmaTtoTuna npu Bbarapcko pogoncko

roeeso
Table 1. Frequency of occurrence o
Rhodope Cattle’

f dermatoglyphic pattern in 'Bulgarian

Jdepmatotun Bbarapcko pogoncko roseso
Dermatoglyphic pattern Bulgarian Rhodope Cattle, %
Knac/Class 34,61
KopoHa/Crown 29,52
3bpHo/Grain 10,24
Kombn/Combo 26,63

KpaBute u HUUUTE C Oep-
maTtoTun ,Knac” umat CUMeTpu4yHO
n306paxeHre Ha HOCHOTO orneaa-
no. KoxHute BasioBe ca pasnosio-
XEeHU NNIbTHO. B UeHTpanHaTta U
BeHTpasiHaTa 4ac, Te Harnogoba-
BaT PasnosIoXEeHNeTo Ha CblBse-
Tve knac. LleHtpanHara 6pasga e

Cows and heifers with
dermatoglyphic pattern of "Class
had symmetrical image of the
nasolabial mirror. Skin shafts were
tight. In the central and ventral
part, they resemble the layout of
inflorescence class. The central
groovw is deep and more slightly
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Abnboka 1 OT Hes ce cuHTe3mpaTr
no-cnabo N3BUTU NANTKN Gpasan.
[Mpy XWBOTHUTE C TUN Ha
aepmarornnda ,KopoHa” ce Hab-
nojasa acMMeTPUYHOCT Ha M3006-
paeHneTo. TUNbT Ha puUcCyHKarta
e pexaBa. KoxHuTe BasioBe npe-
MMYLLECTBEHO ca Kpbriv. Habno-
fasat ce Oobpe m3paseHn KOXHMU
6pa3an, kouTo ca cnabo M3BUTU
nnn gbrobpasHn. HanpasneHneTo
MM € B KPblr CNpAMO KOXHUTE
BasIoBEe UM B ronisiMa CTerneH oT
BbpXa KbM nepudepusara.
[oBegaTa c TMN Ha Aepmarto-
TMna ,3bPHO” UMaT pas/INYHO W3-
ob6paxeHne Ha nsiBata U gscHata
MosIoBMHA HOCHOTO oOrfejano —
aCMMEeTPUYHOCT Ha n3obpaxeHue-
TO. [lOBbPXHOCTTA Ha HOCHOTO
ronegano e rnagka v énecrawa.
KoxHute BasioBe umar Kpbrna,
oBa/lHA W enuncosugHa opma
pasnosiokeHn noeAuHuyHo. Ha
JonHata u cpegHara noBbpPXHOCT
Ha HOCHOTO Orsiefasno ce HabogaBa
obxBallaHe Ha KOXHUTe BasioBe. B
ropHaTa 4yacT Ha HOCHOTO or/sieano
ca xapakTepHu cnabo U3BUTK KOXHW
6pa3gn Cc HanpasneHue nog brbfl
45° cnpamMo nepudpepunaTa.
[MpegctaBuTennTe Ha npoaa-
Ta Bbbarapcko pogoncko roeefo C
TN Ha gepmartoTtuna ,Koméu” cb-
yeTasaT ropecrnoMeHaTuTe TUNoBe
B pas/IN4yHN KOMOBUHaUuUK.
AHaJIOTYHN Ha HawunTe u3s-
cnefBaHua pesyntatu ca nosyyu-
nn TpodmmeHko (1987), Jlo3oBas
n ApxaHkosa (2010) n loHuap u
ap. (2013).

curved shallow grooves are
synthesized by it.

In  animals of "Crown"
dermatoglyphic pattern is

observed asymmetry of the image.
The type of drawing is loose. Skin
shafts are mainly round. Well-
expressed skin grooves are
observed that are slightly curved
and arc-shaped. Their direction is
in circle against the skin
shafts/sanose or from the top to
the periphery to a great extent.

Cattles of "Grain" derma-
toglyphic patterns have got a
different image on the left and right
halves of the nasolabial plate —
asymmetry of the image. The
surface of nasolabial plate is
smooth and shiny. Skin shafts are
round, oval and elliptical, arranged

individually. Enfolding of skin
shafts is observed on the lower
and middle surface of the
nasolabial plate. There are

characteristic slightly curved skin
grooves in the upper part of the
nasolabial plate with an angle of
45° to the periphery.

Representatives of 'Bulgarian
Rhodope Cattle’ breed of "Combo"
dermatoglyphic pattern combine
the above mentioned types in
different combinations.

Results of Trofimenko
(1987), Lozovaya and Arzhankova
(2010) and Gonchar et al. (2013)
are analogous to ours.
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Tabnuua 2. JepmaTornmgHa xapaktepucTmka Ha KpasBu 1 IOHULKM OT Bbnrapcko
poponcko roeefo OT hepmaTta Ha EkcnepumeHTanHata 6asa Ha WUIMK3 rpag

TposiH u chepMn OT pernoHa Ha rpag JeBuH

Table 2. Dermatoglyphic characteristic of cows and heifers of 'Bulgarian
Rhodope Cattle’ breed in the farm of Experimental Base at RIMSA in the town of

Troyan and farms in the region of Devin

deHokoMMexkcu Knac KopoHa | 3bpHO | Kombwu
Pheno complex Class Crown Grain | Combo
Konuyectso kpaBu/Number of cows (n) 14 12 4 10
HanpaBneHue Ha 6pa3ante B / Direction of grooves in %
B paBHa cteneH/Equal 67,42 24,16
OT Bbpxa B ronsima creneH 8,23 72,41
From the top to a great extent
Kbm nepudrepusta/To the periphery 24,35 4,43
M3BuTOCT Ha 6pasauTe B / Curve of grooves in %
CwunHo nssutn/Highly curved 10,24 18,41 25,64
Cna6o n3sutu/Slightly curved 89,76 71,59 74,36
MonoxeHne Ha reHKUTe B / Position of folds in %
AcumeTpuyHm/Asymmetric 37,53 41,57
CumeTpuyHn/Symmetric 62,27 100 100 58,43
dopma Ha oparmeHTUTe B / Shape of fragments in %
Obnrn neuyn/Long stripes 77,04 98,42 9,37 59,43
Kbcu nBmym/Short stripes 88,25 99,01 81,41 100
Enuncu/Ellipses 56,78 57,12 53,78 68,34
MHorobreaHMLM/Polygons 67,24 33,54 45,31 100
Ilocnu/Flakes 6,17 25,32 55,13
CrerHaTtu reHKu/Tight folds 38,11 21,44 51,24
Okpacka B /Colour in %
JenvrmeHTupaHun 3oHu/Depigmentation zones 5,3 3,1 1,3 2
Opeos1 0KosI0 HOCHOTO or/ieaano 100 100 100 100
Halo around the nasolabial plate
OTCbCTBME HA AENUTMEHTUPAHMN 30HU 94,7 96,9 98,7 98,0
Lack of depigmentation zones

Ot Tabnuua 2 e BUAHO, 4e
AepmatornudHaTa xapakrepucTu-

that

It is obvious from Table 2

the

dermatoglyphics

Ka Ha KpaBu OT bBbarapckorto
poAorcko rosego wmma cnegHusa
BUA:

Bpas3gute ce penat Ha:

HacoueHn kbM Bbpxa B
paBHa CTeneH-1MHUNTE ca BepTu-
Ka/IHM Ha ocTa. Kpauwata vm ca
nepneHanKynsapHM Ha Bbpxa Ha
oceBaTta J/IMHUA Ha HOCHOTO ofr/ie-
[ano. bHKUTEe umaT HenpaswuiHa
dopma ¥ npunmMyatr Ha vawa.

characteristic of cows of '‘Bulgarian
Rhodope Cattle’ breed is the
following:

Grooves are divided in:

Directed to the top equally —
lines are vertical to the axis. Their
ends are perpendicular to the top
of the center line of the nasolabial
plate. The folds are irregularly
shaped and look like a glass.
Grooves leave the center mostly at
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Bpasgnte Hanyckat LeHTbpa Hau-
4yecTo nof npas brbsl. Cpewar ce
npu gepmarortunrte ,Knac” — 67,42
% n ,KopoHa” — 24,16%.

HacoueHn oT Bbpxa B rons-
Ma cTeneH (MexauHHa chopma) —
nMa paguasiHO Hanpas/ieHne Ha
nmHumite. Cblinte ce CTpeMAT
KbM YyC/iOBHaTa OucekTpuca Ha
brbna. Pagko ce Habnwopasart
KNMHOOOpasHn 6pas3am OT Bbpxa
Ha doparmeHTa KbM nepudepusTta
Ha HOCHOTO ornegano. Cpewiar ce
npu gepmartotuna ,KopoHa’-72,41
% u ,Knac”-8,23%.

HacoueHu kbM nepucpepuaTa
6pasante ce OTAENST OT LEHTb-
pbT nog npaB brba. JlnHuuTE
npaBAT Masika gbra C OTK/IOHEHMEe
KbM [0pP3a/HMSA Kpai Ha HOCHOTO
ornepano.Hai-yecto 6pasgute ce
HacouBaT KbM XOPU3OHTa/IHN OCK
N ca NpuéIM3nTEsTHO ycrnopeaHu ¢
Bbpxa. B % oTHOLWeHMe ca cnabo
3aCTblNeHN U ce cpeliar OCHOBHO
npu gepmartotunute ,Knac”
24,35% wn ,KopoHa” — 4,43%

Mo npu3Haka n3BMTOCT chpar-
MEHTUTE ce Aendat Ha cnabo u
CWIHO 13BuTU. Cnabo nssBuTuTe ce
XapakrepmaupaTr C ObArn npasu
MMHUA.  CUNHO  U3BUTUTE  UMaT
MHOXECTBO HenpaBu/HK 6pasgu.
CpeLuar ce npu Tpute gepmMartoTu-
na ,Knac”, ,KopoHa’ n ,Komb6un” B
pa3nn4Ho % CHOTHOLLEHME.

dparmeHTUTE Ha [Aepmarto-
rmugpa (CcHMMKaTa) morat ga Ob-
AaT CUMETPUYHU U acUMETPUYHU
CNpSIMO BEPTUKaUTHM OCK Mpekapa-
HA YCNOBHO Mpe3 LUeHTbpa Ha
HOCHOTO orniegaJsio.

a right angle. They are observed in
dermatoglyphic patterns of "Class" —
67.42% and "Crown" — 24.16%.

Directed from the top to a
great extent (intermediate shape)
— radial direction of lines. They
strive to the conventional bisector
of an angle. Cuneiform grooves
are seldom observed from the top
of the fragment to the periphery of
the nasolabial plate. They are
observed in dermatoglyphic
patterns of "Crown" — 72.41% and
"Class" — 8.23%.

Directed to the periphery,
grooves seperate from the center
at a right angle. The lines make a
small arc with a deviation to the
dorsal area of the nasolabial plate.
Most often the grooves are
directed to the horizontal axes and
approximately parallel to the top.
Their percentage share is low and
they are met mainly in derma-
toglyphic patterns of "Class" -
24.35% and "Crown" — 4.43%.

According to curve trait,
fragments are devided into slightly
curved and highly curved. The
slightly curved are characterized
by long and straight lines. Highly
curved fragments have many
irregular grooves. They are found
in three dermatoglyphic patterns
"Class"”, "Crown" and "Combo" in
different share percentage.

The fragments of derma-
toglyph (the photograph) can be
symmetrical and asymmetrical
according to vertical axes drawn
conventionally in the middle of the
nasolabial plate.
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[JepmMasiHUTE TbHKA B CTPYK-
Typata Ha pgepmartornivga ca c
hopma Ha KbCU U ABATU UBULM, HA
MHOTOBIb/IHULUM — 4, 5, 7 BIrb/iHULM,
Ha NoCnu, Ha eNnncn n Ha cterHatu
bHKW. [bHKMTE uMMaT pasnuyHa
hopma 1 obpasyBaT C/I0XKHU CTPYK-
Typn. PparmMeHTUTe Ha HOCHOTO
ornefano Ha >XWBOTHUTE OT bbn-
rapckara pogoncka nopoga nokas-
Bar NAbTHA W pexaBa CTPYKTypa.
MnbTHaTa CTPYKTypa Ha gepmaTto-
rnnugpa ce xapakrepusupa ¢ NNbLTHU
MbHKNW BBbB BWUA Ha ObAMN U KbCU
Bepurn, enuncu, osasv, 61U3K0
pasnosioxxeHn epHa Ao Apyra.llpu
XWBOTHUTE C pexaBa CTPyKTypa Ha
Jepmatorniiga reHKuTe ca rosemu,
pasfeneHn C LWUMpPokn 6pasan u
ob6pasysaluy rpebeHn. O6UKHOBEHO
ce KOMMANUMPAT C/I0XHU CTPYKTYpWU
c chopmu Ha ntocnu.

B kauyecTBOTO CU Ha AONbHK-
TeneH peH 6e M3non3BaHa okpac-
KaTa Ha HocHoTo ornegasno. B 11,7
% OT u3cnenBaHWTE >XUBOTHU ce
Habnogasar genurMmeTvpaHu yyac-
TbUM MO HOCHOTO Or/fiefaslo C He-
npasBu/IHA MHOTObIb/IHA WAN efun-
coBuAHa popmMa 1 passiMyHo pasno-
noxeHve. Hai-yecTo cpelawio ce
B [lop3asiHaTa 4yacT 1 no-psaKo BbB
BEHTpasiHaTa 4acT Ha HOCHOTO
ornepgano. CaMOTO HOCHO Orfiefano
e obrpageHo ¢ neuua ot 1,5-2,5 cm
6enn nokpvBHU Kocmu. Pasnpepe-
JIeHNeTo Mo gepmMaroTunu e creg-
HoTO: ,Knac” — 5,3%,” KopoHa” —
3,1%, ,Kombu” — 2%, ,3bpHO" —
1,3%.

Te3n pesyntatu ca 67M3ku No
CTOMHOCT M KopecnoHaupar c pe-
3ynrartute nosy4deHn ot CupoTUHa

Dermal folds in the structure
of dermatoglyph have the shape of
short and long stripes, polygons —
4, 5, 7 squares, of flakes, of
ellipses and tight folds. The folds
have a different shape and form
complex structures. Fragments of
nasolabial plate of animals of
'‘Bulgarian Rhodope Cattle’ breed
show thick and loose structure.
The thick structure of
dermatoglyph is characterized by
thick folds in a shape of long and
short chains, ellipses, closely
arranged one to another. In
animals with loose structure of

dermatoglyph, folds are big,
seperated by wide grooves and
forming ridges. Complex

structures are usually complicated
with a shape of flakes.

As an additional phene was
used the colour of nasolabial plate.
In 11.7% of the tested animals are
observed depigmentation sections
on nasolabial pate with irregular
polygonal and elliptical shape and
different location. Most often it
occurs in the dorsal part and less
in the ventral part of the nasolabial
plate. The nasolabial plate itself is
surrounded by a band of 1.5-2.5
cm of white hair. The distribution
of dermatoglyphic patterns is the
following:  "Class" -  5.3%,
"Crown"— 3.1%, "Combo" — 2%,
"Grain" — 1.3%.

These results are close in
value and correspond to the
results obtained by Sirotina (2012)
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(2012) npun Koctpomcku, Apocnas-

CK/ 1 YepHoluapeHu rosesa.

for

'Kostroma’,

'‘Jaroslaw’ and

'‘Black-and-White’ cattle breeds.

Tabnmua 3. Bpb3ka Ha gepmatorimoHuss noanMMopgmM3bM € M/ledyHaTta
NPOAYKTUBHOCT MPU KpaBu W HOHUUM OT Bb/rapcko poaorncko roseno ot
cTagoTo Ha UIMK3 rpag TposaH 1 ctaga Ha 3eMefesiCKy Nponu3BognTesiv oT rpag,

JeBuH.

Table 3. Relation of dermatoglyphic polymorphism with milk productivity of
cows and heifers of 'Bulgarian Rhodope Cattle’ in herd of RIMSA-Troyan and
herds and farmers from Devin

Tun Ha Konnuectso MneyHa CbabpxaHue | CbabpxaHue
aepmarornvga Amount NPOAYKTUBHOCT | Ha MasHUHM Ha 6enTbK
Dermatoglyphic Milk productivity Fat content | Protein content

pattern (k9) (%) (%)

X | #Sx X | #Sx X | #Sx

OcpepaHeHn nakTaumu/Average lactations

Knac/Class 14 3537,1 | 55,47 | 5,64 | 0,01 3,2 0,01

Kopoxa/Crown 12 3182,6 | 71,11 | 527 | 0,02 3,3 0,01

3bpHo/Grain 4 2772,9 | 67,42 | 5,02 | 0,01 3,3 0,01

Kom61/Combo 10 2688,0 | 59,12 | 4,67 | 0,01 3,4 0,01
P<0,05

C Hail-Bucoka MsieyHa npoaykK- The representatives of

TUBHOCT ca npeacTtaBuTennTe Ha
aepmatortuna ,Knac” — 3537,1 kg,
cneasaHn ot ,KopoHa” — 3182,6 kg
n ,3bpHO” — 2772,9 Kg, a C Haii-
HUCKa npeAcTaBUTeNUTE Ha gepma-
ToTuna ,Kombn” — 2668,0 kg. C Hali-
BMCOKa MJIEYHOCT ca KpaBu U HOHU-
UM CbC CUMETPUYHO WN306pakeHue
Ha gepmatornuda. NogobHo noso-
XeHue ce Habnwopgasa M Mo noka-
3atenst macneHocT. C Hali-BUCOK %
CbAbpXaHne Ha MasHWHW B MNS-
KOTO ca npeacrasuteninTe Ha nep-
maToTuna ,Knac” — 5,64 %, a c Haii-
HUCBHK NpeacTaBUTeNINTe Ha Aepma-
Totuna ,Koméu” — 4,67 %. Npn no-
Kaszarensa cbAbpXxaHue Ha 6enTb-
YAHM B M/ISKOTO C Ha-BUCOKO
CbAbpXxaHue e Aepmarortuna
.Komon” — 3,4%, a C Hal-HUCHK
npegcrasMTennTe Ha gepmarortvna
LKnac” — 3,2 %.

dermatoglyphic pattern of "Class"
has the highest milk yield — 3537.1
kg, followed by "Crown" — 3182.6
kg and "Grain" — 2772.9 kg, and
the lowest milk yield was for
"Combo" — 2668.0 kg. Cows and
heifers with symmetric shape of
dermatoglyph have the highest
milk yield. A similar situation is
observed also in indicator for fat
content. The highest percentage of

fat in milk is found in "Class"-
5.64%, and the lowest for
representatives of "Combo"

dermatoglyphic pattern — 4.67%.
The highest content of protein in
milk was found in dermatoglyphic
pattern of "Combo" — 3.4%, and
the lowest for "Class" — 3.2%.
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n3BO4UN

N3yyaBaHeTO Ha nmanuiapHu-
Te CHMMKM Ha HOCHOTO ornegaso
npu XXMBOTHN OT BPI nokasa, ye 10
MMa KOHCTAHTHW CTOMHOCTU. YHa-
cnefsBaHeTO Ha Tuna Ha Adepma-
TornmMcha Ha HOCHOTO oOrfiegano
MOXe [a Cce M3Nosi3Ba 3a UAEHTU-
doukauma Ha BCAKO e[HO XXMBOTHO
N KaTo CeNnekuMoHeH mMapkep npu
oTbopa. YcTaHOBeHa e nopojHa
cneunuyHocT npu 6BArapckoTo
poJoncko roeefo. Haii-Bucoka
M/Ie4Ha NPOAYKTUBHOCT MoKa3axa
npegcraBuTeNnnuTe Ha AepmMaroTu-
na ,Knac” — 3537,1 kg, crnegsaHu ot
.KopoHa” — 3182,6 kg N ,3bPHO" —
2772,9 Kg, a Hal-HUCKa npepacTa-
BUTENINTE Ha Aepmarortuna
~Komoén” 2668,0 kg. C Hali-
BMCOKa MJIeYHa NpoAyKTMBHOCT ca
KpaBy U OHUUN CbC CUMETPUYHO
n306paxeHne Ha gepmatornmga.
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CONCLUSIONS

The study on papillary
pictures of nasolabial plate in
animals from ’'Bulgarian Rhodope
Cattle’ shows that it has constant
values. The inheritance  of
dermatoglyph of nasolabial plate
could be used as an identification
for each individual animal and as a
selection marker in the selection. A
breed specificity was established
for ‘Bulgarian Rhodope Cattle’. The
highest milk productivity showed
representatives of dermatoglyphic
pattern of "Class" — 3537.1 Kg,
followed by "Crown" — 3182.6 kg
and "Grain" — 2 772.9 kg. The
representatives of dermatoglyphic
pattern of "Combo" had the
lowest— 2668.0 kg. The highest
milk productivity had cows and
heifers with symmetrical shape of
dermatoglyph.
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PE3IOME

Mpe3 AbaAroroguwHWA cU Nepuog,
Ha dopmupaHe n peanusauus [lneseH-
cKkaTa 4yepHornaea oOBUa ce e yTBbpauna
KaTo HapoAHO TBOpEHWe W pesynTar oT
TPyAa Ha MHOIO YYEHW N CeseKLuUNoHepwU.
HanpaBseH e cpaBHUTENIEH aHaIN3 Ha eKC-
TEPUOPHM MOoKasaTtesM Ha WHAMBUAWM Ha
CbBpeMeHHa nonynauus rneseHcka yep-
Hornasa oBUa W OBUe OT YepHornasata
nsieBeHcka nopoja onucaHu ot FaHyes u
MnatukaHoB (1929), Mbapos (1936) u
CaBoB (1948). CHeTn ca 60 ekcTepmopHH
u3MepBaHMs Ha CbBPEMEHHW OBLE OT
UepHornaesara nneBeHCka nopoga oT
CcTafja Ha 4yacTHM cTonaHum ot neBeHcka
1 BenukoTbpHOBCKa 061acT.

Pe3syntatute nokasear, ye onuca-
HaTa B MMHa/I0TO U U3cneBaHara cbepe-
MeHHa nonynauus umat 671M3kn napamet-
py, AokasBalym gobpe cbxpaHeH NopoeH
TUM. YCTAHOBEHO € yBesiMyeHve Ha eapu-
HaTa Ha OBLETe B CpaBHEHWe C uscnej-

BaHMATa OT nNbpBaTa NOMOBMHA Ha
MUHa/INA BEK.
Kntoyosu LyMu: ekcTepuop,

L-|8[.'JHOF}'IElBa njieBeHCKa nopoga osue
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SUMMARY

Pleven Blackhead Sheep has
established itself as a national creation
and the result of the work of many
scientists and breeders during its long
period of formation and realization. A
comparative analysis of the exterior
performance of individuals of the
contemporary population of 'Pleven
Blackhead sheep’ and sheep of Pleven
breed type described by Ganchev and
Platikanov (1929), Madrov (1936) and
Savov (1948). There were 60 exterior
measurements of contemporary sheep of
'Pleven Blackhead Sheep’ of private herds
in the region of Pleven and Veliko
Tarnovo.

The results show that there are
close parameters between the breed type,
which was described in the past, and the
studied contemporary population. That is
a proof for a well-preserved breed type.
There was an increase in the size of the
sheep compared to the studies from the
first half of last century.

Key words:
Blackhead Sheep

exterior, ’'Pleven



YBO/,

CbBpeMeHHUTE un3cnefBaHus
B eBpoOMneincknute cTpaHu Mnokassar
MOBULIEH Hay4yeHU WHTEepec KbM
M/1IeYHUTE nopoan osue. Npu ceoe-
TO noseye ot 100 rogMwHO passBu-
Tne aBTOXOHHaTa nopopa [lneseH-
CKa YyepHor/siasa oBLa e npemMuHana
npes Tpu etana Ha dpopmupaHe wu
peanusauud. [lNpegumcteata Ha
nopogara ca TUMUYHUA MJIeYeH
ekctepuop, fAobpe 0d)OPMEHOTO
BMMeE, TMpUrogeHo 3a MalnHHO
[OeHe N u3knuMTesiHaTa afanTus-
Ha CMNoCOBHOCT KbM YyCNoBMUATA Ha
cpepata (bovikoBckn n gp., 2006;
2015).

Cnopen  leoprveB  (2009)
lMneBeHcKkaTa YyepHornasa nopoja e
npeAcTaBeHa Hai-gobpe B nepuoja
1937-1943 roguHa, koraTto e cb3ga-
AeH n pabotn ,Cblo3 Mo OBLEBbBA-
CTBOTO” CbC cefjanuule rpajg
MneBeH ¥ npeaceparen npodecop
MeTtko WBaHOB. B T03M nepuog
nopogara MO HAKOM nokasaresiv
npeBb3XoXaa (peHckata noposa
JlakoH, KOATO KbM [AHellHa pjarta
faBa [BOMHO noBeye MJISAKO OT
lMneBeHcKkaTa 4yepHornaesa OBUA, B
pe3ynTar Ha Y4ACTONOPOAHO Pa3BbX-
JaHe 1 cenekumnsa no MsIe4HoCT.

TouyeH 1 06eKTUBEH MeTo/ 3a
OLEHKa Ha ekcTepuopa ca JIMHen-
HUTE W3MepBaHUA Ha pas/INYHK
yactn Ha T4an01o. OueHkarta Ha
OBLETE NO JIMHEVHW WN3MepBaHUs
HN [AaBa Bb3MOXHOCT 3a CpaBHe-
HVe n aHann3. CoblecTByBa TACHa
Bpb3ka Mexay ekctepuopa npu
OBLIETE N TAXHaTa NPOAYKTUBHOCT.
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INTRODUCTION

Contemporary researches in
European countries indicate an
increased scientific interest in the
dairy sheep breeds. In its more
than 100 year development, the
autochthonous ’'Pleven Blackhead
Sheep’ has gone through three
stages of formation and realization.
The advantages of the breed are
the typical milk exterior, the well-
shaped udder, suited for machine
milking and the exclusive adaptive
capacity to the environmental
conditions (Boykovski et al., 2006;
2015).

According to Georgiev (2009),
'Pleven Blackhead Sheep’ breed
was best represented in the period
1937-1943, when The Sheep-
breeding Union was established and

worked, based in the town of
Pleven, as its Chairman was
Professor Petko Ivanov. In this

period, the breed was superior in
some indicators to the French breed
Lacaune, which to the present date
gives twice much milk than 'Pleven
Blackhead Sheep’, as a result of the
pure breeding and selection for milk
yield.

The linear dimensions of
different body parts are an
accurate and objective method for
assessment of the exterior. The
evaluation of sheep by linear
measurements enables us to
compare and analyze. There is a

close connection between the
exterior in sheep and their
productivity.



OBUYMHHUMKOBA W OMUTPUK
(2012), cuuTart, 4ye NIMHEeHuTe n3-
MepBaHusd, Ha OCHOBara Ha KOUTO
ce M3yyaBa eKkcTepuopa Ha OBUe-
Te, OTpasdaeaT [0 ronsiMa cTeneH
pacTexa Ha neputepHus ckener.

CepechueB u  Cepedoues
(2011) npaBAT cpaBHUTE/NIEH aHa-
N3 Ha EeKCTepuopHU napameTpu
MeXxay CbBpeMeHHa, TunnyHa
nonynauMsa cbxpaHeHa 4ypes in situ
MeToga B [lMpuH KapakayaHcKa
OBLA onucaHa OT pas/iMyHU aBTo-
pn. CHeTN ca eKCTepuopHN n3mep-
BaHMA Ha 90 KapakayaHCku oBLUe
OT CTafZo, oTriexaaHo B MNUpuH ns-
YMCMIEHN CBHMOCTABEHN U aHaIN3aHN
ca [Ba eKCTepuOpHU NHAEKCA.

MopobHn wu3cnepsaHnsa U3-
BbpwBsar Hegenues n gp. (2013)
NPY  MOHUTOPUHT W  peHOoTUMHA
npeueHkKa Ha oBLe OT 3anagHocTta-
poniaHnHCKa nopoaa oBLe.

Llenta Ha HacToAawoTo npo-
yuBaHe e [a Ce M3BbpLUM CPaBHU-
TefleH aHa/IM3 Ha eKCTepPUOpPHU U3-
MepBaHWSA MeXay CbBpeMeHHaTa U
ncrtopuyeckara nonysiaumsa  Ha
MneBeHcKkaTa u4epHOrnasa oOBUA.
O6eKT Ha uscnegBaHeTo ca rpyna
[neBeHCKN YyepHornasu OBLE, OT-
rnexaaHn OT 4YaCTHW 3emMefesCKu
npon3BoAMTENIN B pailoHa cenarta
OparomupoBo, AnekoBo M bbra-
peHe. 3a onpefensHe cTeneHTa
Ha CXOACTBO Ha eKcTepuopa, cpas-
HABaMe [MOoJIyYeHuTe MoHacTos-
leM [aHHM OT u3MepBaHusaTa C
JaHHW, nNy6/MKYBaHW OT  Y4YeHu
npe3 nbpBaTta MNoO/M0BMHA Ha XX
BEK.
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Ovchinnikova and Dmitrik
(2012) consider that the linear
measurements, on which are
based the study of sheep exterior,
reflect the growth of the peripheral
skeleton.

Sedefchev and Sedefchev
(2011) made a comparative analysis
of the contemporary typical

population of 'Karakachanska’ sheep
breed’s exterior parameters, which is
preserved by in situ method in Pirin
Mountain and is described by
various authors. Exterior
measurements were taken of 90
'Karakachanska' sheep of a flock,
which is reared in Pirin, as two
exterior indices were calculated,
compared and analyzed.

Nedelchev et
conducted  similar
monitoring and phenotypic
assessment of 'West Balkan
Mountain’ sheep breed.

The purpose of the present

al. (2013)
studies in

study was to undertake a
comparative  analysis of the
exterior measurements between

the contemporary and the historical
population of ’'Pleven Blackhead
Sheep’. The object of study was a
group of 'Pleven Blackhead Sheep’
breed reared by private farmers in
the region of \villages of
Dragomirovo, Alekovo and
Balgarene. Data of contemporary
measurements are compared to
these that were published by
scientists in the first half of the
twentieth century in order to
determine the degree of similarity
of the exterior.



MATEPVAT N METOON

HanpaBeHO e cpaBHeHVe Ha
eKCTEPMOpPHM MoKasaTtenn Ha CbB-
pemMeHHn YepHornasu OBLE OT Tpu
cTala Ha 4acTHU 3eMefesicKu
cTonaHu OT cenara J[lparomvMposo,
AnekoBo 1 bbnrapeHe ot 6usliaTa
CsuLLIOBCKa OKOMKNA, a cera BU-
3aly agMUHUCTPaTMBHO B neBeH-
cka 1 Benuko TbpHOBCKa 061aCTH, C
[aHHM Ha ydyeHu OT nbpBaTa noso-
BWHa Ha XX Bek. ba3a 3a cpaBHeHue
ca [aHHW OT Tpu creunam3npaHu
npoyysaHns Ha nopogara YepHo-
rnasa MjeBeHcKa OBLa, HanpaseHu
B bvnrapma B nepmnoga 1929-1948
rogmHa ot [aHyeB u [lnatukaHoB
(1929), Mbgpos (1936) n Casos
(1948). lNpoyyBaHUATa ca NpaBeHU
B nepviog, Korato nopogara € Mos-
CEeMEeCTHO pa3npocTpaHeHa B cpaHa-
Ta. Tpymata aBTopu faBar CXOAHU
onuncaHuAa Ha uscnepsaHarta OT TAX
nopoga: efpa oBuUA C KPYLOBUAHO
TAMO, CbC 34paBa KOCTHa cucTema,
C TbHKa Ab/ra onawlka, cturawia ao
nof ckakaTenHara crasa, a NMoOHSKO-
ra u oo 3emsra, c rpyba, cmeceHa
Bb/iHa. Hab6nwpgaBa ce nopogHa
cneundunyHa nurMeHTupaHocrt. na-
BaTa M Kpakara ca YepHu, rpbaHUAT
KO € LWIMPOK U OBbNOOK, MbpbbT €
ObNbl, OBLETE ca BMCOKOKOKpPaKWU.
KopembT 1 gonHarta yacT Ha wusta
06GMKHOBEHO ca rosn. ArHetaTta ce
paxgar 4YepHW, Kato MnocTeneHHo
BbJiHaTa UM n3cBeTnsBa. [loBeyeTo
oBUe ca 6e3porn, HO ce cpeliat u
poratu MHAMBUAMN.

Mpn HaweTo npoyyBaHe ca
CHETU EeKCTepuopHU nokasaTtenu oT
60 XMBOTHM C TUNUYHWU 3a YepHo-
rnasarta njieBeHcka oBLa napameT-
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MATERIAL AND METHODS

A comparison was conducted
of exterior indicators of data by
scientists of the first half of XX
century with contemporary 'Pleven
Blackhead Sheep’ of three flocks,
owned by private farmers from the
villages of Dragomirovo, Alekovo
and Bulgarene, which were part of
the former Svishtov district. At
present, they are administratively
subjected to Municipalities of
Veliko Tarnovo and Pleven.
Reference level are data by three
specialized studies of ’'Pleven
Blackhead Sheep’, conducted in
Bulgaria in the period of 1929-1948
by Ganchev and Platikanov (1929),
Madrov (1936) and Savov (1948).
Studies were made at a time when
the breed was widely spread in
Bulgaria. These three authors gave
similar descriptions of the breed:
large sheep with pear-shaped
body, good skeletal system, a thin
long tail reaching below the
tarsometatarsal joints, and
sometimes even to the ground,
with coarse mixed wool. There is a
specific  pigmentation for that
breed. The head and legs are
black, the chest is broad and deep,
the back is long, t sheep are with
long legs. The belly and the lower
part of the neck usually are naked.
The lambs are born black and
gradually their wool lighten. Most
sheep are hornless, but there are
also horned individuals.

In the present study were
taken the exterior indicators of 60
animals, 20 per flock, with typical



pn, no 20 oT BcAko cTago. Buco-
ynHata npu xosikata, BMCOYMHATA
npu KpbCcTeua M Kocata Ab/KUHA
TA0TO Ca N3MepeHu ¢ WoK (6acTyH)
Ha  JIngTuH. ObmknHata  Ha
onawikata nm obxeara Ha cBupkaTa
(meTakapnyca) ca W3MepeHn C
MepHa neHTta. /3unucneHun ca cpeg-
HATE CTOMHOCTM Ha BCEKM MoKa-
3aTen. Ha 6asata Ha cpepgHute
CTOMHOCTM Ha BUCOYMHaTa npwu
XofKaTa, Kocara Ab/IK1HA Ha TANo-
TO U Ha obxBaTa Ha cCBMpKata ca
n3umcneHn ,MHpekc 3a pasTerHa-
ToCcT”, ,VHOEeKkc 3a MacuBHOCT' U
JHOEKC 3a pasBuTue Ha Koctute®
Ha UCTOPUYECKNTE U CbBPEMEHHUTE
nHoMBMAM OT nopogara. Kato po-
Mb/IHATENNEH MapKep € W3non3BaH
rnokasaresnsar XuBo Terno. >XuBOTO
Ters10 e Nnosly4eHo ypes npeternsgHe
Ha KaHTap c noaxogsdwa nnardgop-
mMa. lNonyyeHnTe faHHU ca cpaBHe-
HU CbC CpefHuUTe CTOMHOCTK, Ny6un-
KyBaHW OT y4yeHu 3a nopogara oOT
nbpBaTa NosIoBNUHa Ha XX BEK.
Pesyntatute ca 0606LeHN 1 ca
npeAcTaBeHn B Tabnimum n guarpamu.

CHumMka 1. MneBeHcKa YepHOrnaBsa oBLa —
Hepenues, (2003)

Picture 1. ‘Pleven Blackhead Sheep’
breed — Nedelchev, (2003)
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parameters of 'Pleven Blackhead
Sheep’ breed. The height of withers,
the height of sacrum and sidelong
body body length were measured by
a stock (a stick) of Lidtin. The length
of tail and the scope of metacarpus
were measured by a measuring
tape. The average values for each
indicator were calculated. On the
basis of the average values of the
height of withers, body length and
the scope of metacarpus were
calculated: ’stretchability index",
"massiveness index" and "index of
bone development" both of historical
and contemporary individuals of the
breed.

The indicator of live weight was
used as an additional marker. Live
weight was obtained by weighing the
scales with a suitable platform. The
data obtained are compared with the
averages published by scientists to
breed the first half of the twentieth
century.

The results were summarized
and presented in tables and charts.

CHumKa 2. TlneBeHCKU 4epHoriasu
oBLe, cobcTBeHOCT Ha YU3M AuMntbp
AnekcaHgpoB — c.AnekoBo — 2016
Picture 2. ‘Pleven Blackhead Sheep’
breed, private owner Dimitar
Alexandrov — the village of Alekovo -
2016



PE3YNTATU N OBCbXXOAHE
OT paHHUTE npeacTaBeHN B
Tanvyal n guarpamute e BUAHO,
ye OTIIeX[aHNnTe B paiioHa Ha
CeuwioB, YepHornasu njieBEHCKU
OBLEe nmnokas3sar npuban3nUTesIHO
CXO4HM AaHHW C npeacTaBuTenute
Ha nopojara, n3mepeHu ot NaH4eB
n lnatukaHos(1929), MbapoB
(1936) n CaBos (1948). MNony4yeHn-
Te pas3/iMku oThaBame Ha Mnofo6-
peHuTe asIMMeHTapHu yCrioBus, Ha
pas/fiukuTe B KNUMaTu4yHUTE U eKOo-
NOTMYHN NapamMeTpu N Ha NPOBEX-
AaHna noseye ot 50 roauvHM OT-
60p, CBBbP3aH C XenaHneTo Ha CTo-
naHuTe Aa nosuwaT nNpoAykuuaTa
noslyyaBaHa OT OBLETE.

Tabnuual. EKCTEPMOPHU U3MepBaHUA
pasnuyHun nscnegosaresnu

RESULTS AND DISCUSSION

Data presented in Table 1
and diagrams showed that 'Pleven
Blackhead Sheep’ animals reared
near Svishtov, showed
approximately similar data with
representatives of the breed, which
were measured by Ganchev and
Platikanov (1929), Madrov (1936)
and Savov (1948). The differences

are attributed to the improved
alimentary conditions, the
differences in climate and
environmental parameters, the

selection that has been conducted
more than 50 years that is related
to the desire of farmers to increase
the production obtained from
sheep.

Ha L-|e|':)HOFI'I4'5lBa naeBeHCKa oOBLa OT

Table 1. Exterior measurements of 'Pleven Blackhead Sheep’ by various

researchers
Mopoaa h npu h npn Obmx.  O6xBat Ha O6xsaT Ha ObmxkuHa Ha  XXnBo
YepHornasa  xofikaTa  KpbCTeua Ha repauTe cBupkKaTa onaikara Terno
naeBeHcKa h at h at sacrum Ts710T0 Chest range, Metacarpus Tail length Live
oBua/ Pleven  withers Body weight
Blackhead length
Sheep cm cm cm cm cm cm kg
Mo [aHues,
rnatukanos 66,10 66,40 73,50 89,50 - 32,40 49,80
Ganchev,
Platikanov, 1929
Mo Mbpapos
Madrov, 1936 69,75 71,02 71,05 105,46 7,76 38,49 60,30
Mo CasoB
Savov, 1948 69,00 71,30 71,00 104,20 8.00 41,11 56,60
Co6CcTBEHO
npoyuBaHe 77,48 78,32 75,85 104,03 9,05 49,66 78,20
Own study

1o OTHOLLEHME Ha BUCOYNHA-
Ta npu xonkata (Purypa 1) agHewwu-
HUTE OBLE Ca C MO-BMCOKM CTOWA-
HOCTW, KaTO pas/imkata C oBUETe
n3mepeHun ot [aHyeB n lNnaTuka-

In terms of height of withers
(Figure 1), contemporary sheep
have higher values, compared to
the measurement by Ganchev and
Platikanov — 11.38 cm, Madrov -
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HoB e 11,38 cm, oT Mbpgpos 7,73
cm u oT CaBoB 8,48 cm.

AHaNorM4yHM ca n pasnukute
npu pasnuyHuTe nonynaumm no
BTOpUA NOKasaTesl-BUCOUYnHA npu
KpbcTeya (Purypa 2), kato pasnu-
KaTa OT n3MepBaHuaTa Ha [aHuYeB
n lMnatnkaHos e 11,92 cm, ot
Mvgpos 7,30 cm n ot Casos 7,02
cm.

Kocata Agb/mKMHa Ha TAN0TO
(Purypa 3) npu CbBPEMEHHUTE
oBUe e 6/siM3Kka No CTOMHOCT C
n3mepeHara ot laHyeB u [lna-
TUKaQHOB, CPaBHUTE/IHO MWHUMaSI-
Ha pasnvka 2,30 cm, 1 nokassa
No-rosieMu No CTOMHOCT pas/ivku B
napaMeTpute OT W3MepBaHuAaTa
Ha Mbgpos ¢ 4,80 cm u ot CaBoB
4,85 cm.

7.73 cm, and Savov - 8.48 cm.

There are similar differences
in different populations in the
second indicator — height of
sacrum/pbcTtey, (Figure 2), the
difference of measurements of
Ganchev and Platikanov is 11.92
cm, Madrov — 7.30cm and Savov —
7.02 cm.

The body length (Figure 3) in
contemporary sheep is similar to
the value measured by Ganchev
and Platikanov, relatively minimal
difference of 2.30 cm. It shows
larger differences in parameters of
the measurements of Madrov by
4.80 cm and Savov — 4.85 cm.

cobcTeeHo npoy4saHe
own research

7,48

no Caeos, 1948 by
Savov, 1948

69

no Meapog, 1936 by
Madrov, 1936

69,75

no lanyes,
MNaatukanos,1929...|

66,1

®dur. 1. BucoumHa npwu xosikara, cm
Fig. 1. Height at the withers, cm

cobcreeHo NnpoyyBaHe
own research

=
G : o:
[ P
G - -

no Casos, 1948 by
Savov, 1948

no Mwegpoe, 1936 by
Madrov, 1936

no lan4yes,
MNnatukanos,1929..,

®dur. 2. BucoumHa npu KpbCTeua, cm
Fig. 2. Height at sacrum, cm
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cobcreeHo
no Casos, 1948 by
Savov, 1948

no Mvapos, 1936 by
Madrov, 1936

no raunyes,

dur. 3. b/HKMHA Ha TASI0TO, CM
Fig. 3. Body length, cm

coBCTBEHO NpoyYBaHe
own research

no Casoe, 1948 by
Savov, 1948

no Mvapose, 1936 by
Madrov, 1936

no lavyes,

®ur. 5. O6xBaT Ha cBUpKaTa, cm
Fig. 5. Scope of metacarpus, cm

Npoy4YBaHe own...

Mnatukaxos,1929...

Mnatukanoe,1929...

cobcreeHo
0 npoy4ysaHe own
research

no Casos, 1948 by
Savov, 1948

no Megpos, 1936 by
Madrov, 1936

no Manues,
Mnatkanoes,1929
by Ganchev, ...

110

05

dur. 4. O6xBaT Ha MbpAuTe, CM
Fig. 4. Scope of chest, cm

11 coBCTBEHO NpoyYBaHe
own research

no Capos, 1948 by
Savov, 1948

35 no Meapos, 1936 by
' Madrov, 1936

q no lan4es,
Mnatukanos,1929...

Fig. 6. Tail length, cm

cobCTBEHO NpoyYBaHe 5
own research

no Casoe, 1948 by 8
Savov, 1948

no Mwvapos, 1936 by 3
Madrov, 1936

no Fan4es,
Mnatukanoe,1929 by 2
Ganchev, Platikanov,...

dur. 7. X)Xuo Terno, kg
Fig. 7. Live weight, kg

69

61

46

43

35

®dur. 6. JbmkuHa Ha onawlkara, cm




Mpu nokasartens ob6xsar Ha
repgute (Purypa 4) pasnukute ca
MUHUMaUTHW. [lapameTpute Ha Tpu
OT wu3cnegsaHu rpynu BnusaT B
AnanasoHa Ha 1 cm. C Hail-BMCOKM
CTOMHOCTM € rpynaTta oBLe u3me-
peHa ot MbpgpoB 105,46 cm, a C
Hal-HUCKM CTOMHOCTM e rpynara
Ha [aHuyeB u [lnatukaHoB 89,50
Cm, KOATO MokKasBa Mo-CblyecTse-
HW pasinyus.

Mpn npusHaka o6xBaT Ha
ceupkata (Purypa 5) otrnexagaHu-
Te [HecC O0BUE Ca C Hai-BUCOKM
cToinHoctn 9,05 cm, kaTo B u3-
cneaBaHeTo Ha [aHyeB u lnatu-
KaHOB He ce noco4ysaT Te3u
n3mvepsBaHua. [lokasatennte Ha
TpuUTe u3cneasaHu rpynu Baunsar B
AnanasoHa 1 cm, KOeTo e HopMaJsl-
HO 3a TO3W nokasaTern.

[Mpu AbnXkuHata Ha onaluka-
Ta (Purypa 6) CcblLLO ca ycTaHOBe-
HW pasnukn. Hain-gbara e onawlka-
Ta Ha CbBpeMeHHUTe oBUe 49,66
cm, a C Hail-kbca Ha oBUEeTe n3me-
peHn ot laHuyeB u [lnaTukaHoOB
32,40 cm.

Kato gonbsiHuTENneH mapkep
B HalLeTo u3cnenBaHe cMe 13nosi-
3Ba/IM  MNpU3HaKa XWBO Tersno
(Purypa 7). MNpun Hero npeacrasu-
TennTe Ha AHeLlHUTe OBLe nokas-
BaT Hal-BUCOKM CTOWHOCTU 78,20
Kg, c/fefBaHn OT OBLETe u3cnea-
BaHM oT Mwbpgpos 60,30 kg, a C
Hali-HUCKM CTOMHOCTM ca oOBLeTe
n3cnepBaHu ot laHyeB u lnatu-
kaHoB 49,80 Kg.

HoekcbT 3a pasTerHatocT
(Purypa 8) Ha CbBpPEMEHHUTE

The indicator scope of the
chest (Figure 4) the differences
are minimal. The parameters of
three studied groups fall in the
range of 1 cm. The group
measured by Madrov has the
highest values — 105.46 cm. The
lowest values were found in the
group of Ganchev and Platikanov
89.50 cm, which showed more
significant differences.

The contemporary sheep
have the highest values for the
scope of metacarpus (Figure 5) —
9.05, as the study of Ganchev and
Platikanov does not show these
measurements. The indicators of
the three groups fall in the range
of 1 c¢cm, which is normal for this
indicator.

For the length of tail (Figure
6) were also identified differences.
Contemporary sheep has the
longest tail — 49.66 cm, and the
shortest tails has the sheep
measured by Ganchev and
Platikanov — 32.40 cm.

The live weight is used as an
additional marker in our study
(Figure 7). The representatives of
contemporary sheep show the
highest values of it — 78.20 kg,
followed by sheep studied by
Madrov — 60.30 kg, and the lowest
values showed sheep that were
studied by Ganchev  and
Platikanov — 49.80 kg.

Index of stretchability (Figure
8) of contemporary sheep showed
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oBLe nokassa Ha-HNCKW
cToiiHocTn 97,90. W3cnepsaHuTte
oBue oT Mwbapos wu CaBoB
nokassart pas/iMku OT guanasoHa
0KO0J10 eanHuua, CbOTBETHO
101,86 un 102,90. Tlo TO3M

rnokasaren Tesu gse rpynu 3aemar
cpeaHo nonoxexue. C Hail-BUCOKM
CTOMHOCTMTE Ha MWHAOEeKca ca
oBLeTe u3MmepeHn OT [aH4yeB u
MnatnkaHos, cboTBEeTHO 111,19.

the lowest values — 97.90. The
sheep studied by Madrov and
Savov showed differences in the
range around unit, respectively
101.86 and 102.90. These two
groups take the average position
in that indicator. The highest index
values were measured by
Ganchev and Platikanov,
respectively 111.19.

cobecTeeHo npoyysaHe -9? 9
own research | '
- -
G o <

Mnatukawos, 1929 by..| J

no Casos, 1948 by
Savov, 1948

no Megpos, 1936 by
Madrov, 1936

®dur. 8 IHaekc 3a pa3TerHartocT
Fig. 8 Index of stretchability

[Mlo oTHOWweHWe Ha WHAekca
3a macuBHocT (Purypa 9) c Hali-
HUCBLK MokKas3aTen ca oBUeTe
M3MepeHn OT Hac, cneaBaHu
oBUETe wusmepeHn oT [aHyeBU
lNnatukaHoB C pasnvka oT 2,42.
Cnep 1AX ca OBUETe U3MepeHn
CaBoB 1 MbApOB C MHOIO 6/113KM
CTOMHOCTU, CbOTBETHO 151,01 un
151,20. Hali-macvBHM ca oOBLETE
n3MepeHn ot MbApoB, Kato
pas/fivkata OT C AHEeLUHUTe oBue e
OT nopsgbka Ha 18,22.

cobcTeeHo npoyyBaHe
own research

.32.98
G- o:

no Casos, 1948 by
Savov, 1948

no Megpos, 1936 by

151,2
Madrov, 1936

no lFanyes,
Mnartukanos,1929 by...

G- -

dur. 9 MHaekKec 3a MacMBHOCT
Fig. 9 Index of massiveness

In terms of massiveness
index (Figure 9), we measured the
lowest indicator, followed by sheep
measured by Ganchev and
Platikanov with a difference of
2.42. The measurement of Savov
and Madrov followed with very
close values, respectively 151.01
and 151.20. Madrov measured he
most  massive  sheep, the
difference of contemporary sheep
was in the range of 18.22.
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cobCTBEHO Npoy4BaHe own
research

no Caeos, 1948 by Savov,
1948

no Megpoe, 1936 by
Madrov, 1936

no lanyes,

G -

Mnatukanos,1929 by... J

G <5
...

dunr.10 IHaekc 3a pa3BuTHe Ha KOCTUTE
Fig.10 Index of development of bone system

HoekchbT 3a pasButne Ha
koctute (Purypa 10) nokassa
6/IM3KN CTOMHOCTM KaToO € Haii-
BMCOK MpW C U3cneaBaHUTe OT Hac
XVBOTHM 11,63, cnegBaH oOT
XunBoTHuTe Ha CasoB 11,59 u Ha
MbgpoB 11,12. NaH4YeB un [MnaTtu-
KaHOB He nmokasBaT CTOWHOCTU
XapakrepusmpaLim To3u NHAEKC.

N3cnepBaHnte  o0BUE  Ha
yacTHW 3eMefesiCKM CcTonaHu oT
palioHa rpag CeuwoB crnagaT KbM
Tnna Ha YepHornasarta nneBeHcKa
OBLA, xapakTepusupal, ce C mo-
BUCOKO XWBO Terno Ha oBueTe
Maiikn-75-85 kg, cbC cpaBHUTETHO
lMpoKa Xonka U ¢ AbAbl IPbO6.
Onawkata e Abara u npu HAKOU
OBLe JocTura noytu A0 3emATa.
)KMBOTHMTE ca  BMCOKOKpaku,
Kopema n ponHata 4act He ca
3apyHeHn (C'eoprues, 2009).

n3BOAN

lNpeactaBuTenuTe Ha NOpPO-
AaTta YepHornasa nieBeHcKa oBLa
OT M3cnenBaHUTe OT Hac cTaja ca
C BMCOYMHa nNpu Xosikata 77,48

The index for the
development of bones (Figure 10)
showed similar values, as it was
the highest in our studies — 11.63,
followed by measurement of
Savov — 11.59 and 11.12 Madrov.
Ganchev and Platikanov did not
show values characterizing this
index.

The sheep of private owners
from the region of Svishtov belong
to the type of 'Pleven Blackhead
Sheep’, characterized by a higher
live weight of ewes — 75-85 kg,
with a relatively wide withers and
long back. The tail is long, as in
some sheep it reaches almost to
the ground. Animals have got long
legs, the belly and lower part do
not have fleece (Georgiev, 2009).

CONCLUSIONS

Representatives of flocks of
'Pleven Blackhead Sheep’ had a
height of withers 77.48 cm, height
of sacrum — 78.32 cm, body length
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cm, BMCOYMHA Npu KpbCcTeua 78,32
Cm, Koca [Ab/hKMHA Ha TAMOTO
75,85 cm, ob6xBaT Ha TrbpauTte
104,03 cm, obxBaT Ha cBupKaTa
9,05 cm, Ab/KMHA Ha onawikara
49,66 cm 1 xumBo Terno 78,20 kg.
HanpaBeHOTO cpaBHeHuMe no
EeKCTEepPMOpPHN NnokasaTesin Ha oBLe
OT YepHornasaTa M/ieBeHCKa Mo-
pofa nokassa, Ye no MopdosIorny-
HW 6enie3n XMBOTHUTE ca cbhocTa-
BUMW M ONN3KN C OTrNexaaHnuTe B
MWUHa/I0TO OBLe B pailoHa Ha CBu-
woB n LleHTpasiHa CeBepHa bbn-
rapus. lNoBuweHNeTo Ha pasmepa
Ha OBLeTe Ce Ab/DKM Ha nojobpe-
HUTE a/IMMEHTapPHN YCNOBUA, MPO-
MEHW B KMmaTa U €eKOJSIorUYHUSA
cTaTyc U XefaHNeTo Ha oTrniexaa-
wmTe rm dpepmepun ga nosuiasar
noslyyeHata npoayKums.
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75,85 cm, chest scope 104.03 cm,
scope of metacarpus — 9 05 cm,
length of tail — 49.66 cm and a live
weight of 78.20 kg.

The comparison of the
exterior indicators of ’'Pleven
Blackhead Sheep’ breed shows
that the morphological features of
the animals are comparable and
similar to those that were grown in
the past in region of Svishtov and

Central North Bulgaria. The
increase in size of sheep is due to
the improved alimentary

conditions, climate changes and
the ecological status and the
willingness of farmers to increase
them the production.
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breed in the region of Pleven
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PE3OME

MpoBeneHo 6elle npoyyBaHe 3a
onpefensHe Ha MecHata MPOAYKTUBHOCT
B NpoAb/ikeHMe Ha 4 Meceua Ha [Age
rpynu ot no 10 6pakyBaHu Kpasu OT Bbi-
rapckoTo YepHOLUapeHO roBefo C pasnu-
yeH reHoTun cobceTBeHocT Ha [ ,Mecta
3a U3TbpngaBaHe Ha HakasaHWeTo” B [Be
depMy Ha 3eMefieNiIcknTe CTonaHcTBa Ha
3aTtBopute beneHe u neBeH, BCUYKN OT
pervioHa Ha rpag NnneseH. MNpn NHTEH3NB-
HO yrosiBaHe Ha OpakyBaHu Kkpasu OT
Bbnarapckoto 4vepHowapeHo roesefo 6e
YCTaHOBEHO, 4Ye ce HabngaBa BUCOK
WHTEH3UTET Ha pactex (cpefeH [AHeBeH
npupact 983 g Ha nbpBaTta U 917 g Ha
BTOpaTa rpyna) 6pakyBaHW KpaBu npes
nbpeuTe ABa meceua. C yBesMyaBaHe Ha
XWBOTO TErNI0 Mpu yrosiBaHe KnaHW4yHuA
paHAemaH ce nogob6psiea n goctura 52,85
% npu 627 kg »xuBo Terno npu | rpyna
6pakyBaHu kpaBu u 55,4 % npu 653 kg
XnBO Terno npu Il rpyna 6pakyBaHun Kpasu
npes 4eTBbLPTUSA Mecel,

PUTbMBT Ha NposiBU Ha noeBefeHne
Ha KpaBWTe OT pas3UYyHU TPynu He e
e/lHaKbB BbNpeku elHaKBUTE YCNOBUSA Ha
XpaHeHe 1 oTrnexanaHe.

Kntouosu aymu: 6pakyBaHu
Kpasu, paHaemaH, MecHa NpoayKTUBHOCT
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SUMMARY

The study was conducted to
determine the meat productivity for 4-
month period of two groups of 10 cull
cows of 'Bulgarian Black and White Cattle’
with various genotype, which are owned
by the Main Directorate "Prison Sentence"
in two farms of the prisons in Belene and
Pleven, both in the region of the town of
Pleven.

It was found that there was a high
intensive growth (983 g average daily gain
for the first group, and 917 g for the
second group) in cull cows for the first two
months.

By increasing the live weight through
fattening, carcass yield was improved and
reached 52.85% for 627 kg of live weight
for | group of cull cows and 55.4% for 653
kg of live weight for the Il group of cull
cows during the fourth month.

The rhythm  of  behavioural
manifestations of cows from different
groups was not the same despite the
equal conditions of feeding and rearing.

Key words: cull cows, yield, meat
productivity
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B Hawarta cTpaHa npoun3BoA-
CTBOTO U KOHCyMauuATa Ha roBex-
[0 MecCo ce Hammpa Ha KpUTUYHUA
MWHUMYM CPaBHEHO C Jpyrute
CTpaHuTe yneHkn Ha EC.

Mpu cb3gaBaHETO N YCbLBBLP-
LIeHCTBaHeTo Ha YepHollapeHoTo
roBeflo rnaBeH, BOJeL Cenekumo-
HEH NpU3HaK BUHaru e buna mneu-
Hata MpoAyKTMBHOCT. MecHara
NPOAYKTMBHOCT Ce peasiM3vpa Ha
OocHOBaTa Ha fJobpa pacTexHa
CNOCOBGHOCT K MocTUraHe Ha rons-
Ma efpuHa npu no-cnaba 3akpbr-
NIEHOCT Ha TesiecHUTe doopmMun
(BaxapwveB n gp., 1988). N3BecTeH
pe3eps B TOBA OTHOLLEHME Ce ABSA-
BaT oTnagHanute, nNpeguMHO Mo-
pagn penpoayKTUBHU HapyLlleHUs
N TpaBMu, KpaBu OT YepHowape-
HaTta nopoga. (AmepxaHoB u Ap.,
2007).

3HaunTeneH ewekT 3a yBenu-
yaBaHe Ha [A0OOMBBLT Ha Meco ce
nocTura 4ypes MHTeH3nrkayma Ha
YrouTesIHUA npouec 1 1U3nosi3aBaHe
Ha 6UONOMMYHMUTE BB3MOXHOCTM Ha
nopogara.

Topopos (2001) cuuta, ue
cucTeMuTe 3a yrosiBaHe ca Tpaau-
LUMOHHO e(EeKTMBHN He3aBUCUMO
OT HauYMHa XpaHeHe 1 pasfnkiTe B
TexHonorusra.

Anekceea (2006) npu onuT ¢
YepHoLwapeHn kpasu B 3aypasive-
TO, YCTaHOBWNA, Ye MecHaTa
NPOAYKTUBHOCT Ce BAuMsAe OT Tuna
N TesIOCNIOXEHNETO M HayuHa Ha
yrosiBaHe cnef W3k4YBaHe Ha
XWBOTHUTE OT Pasn/ioA.
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INTRODUCTION

The production and
consumption of beef in Bulgaria is
at the critical minimum compared
to other EU member states.

In the process of creation and
improvement of ’'Bulgarian Black
and White Cattle’, the milk
production has always been the
main selection characteristic trait.
Meat productivity is realized on the
basis of the good growth ability
and the achievement of large size
with slighter roundness of the body
shapes (Zahariev et al., 1088). The
discarded cows of 'Bulgarian Black
and White Cattle’ breed are a
particular reserve, mainly because
of reproductive disorders and
injuries (Amerhanov et al., 2007).

A  significant  effect in
increasing the meat yield could be
achieved through intensification of
the fattening process and using the
biological features of that breed.

Todorov (2001) considers
that the systems for fattening are
traditionally effective, regardless
the feeding method and
differences in technology.

Alexeeva (2006) founds in an
experiment with 'Black and White
Cattles’ in Zauralie region (the
region near the mountain Ural),
that the meat productivity is
influenced by the type, and body
composition and method of
fattening after the animals have
been discarded from breeding.



MHMATYNAMH n  MynnasiHoB
(2011) nocousaT, 4Ye B CbBpeMEH-
HATE YCNOBMA Ha pasBuTue Ha
XVBOTHOBBACTBOTO U dpopmMupaHe
Ha nas3apHNW OTHOLUEHUs, BaXKeH
BbIMpOC Ce ABSABa NPOU3BOACTBOTO
Ha roBexao Meco OT OpakyBaHu
Kpasu, oLle noseye, ye Npu UHTEH-
3MBHOTO  BbB3MPOU3BOACTBO  Ha
crtajara un cenekuuaTa no onpege-
NIeHN NpusHaum ce cb3gasar ycio-
BMA 3a OpakyBaHe Ha MHOM0 XeH-
CKM XWBOTHW. B oTgenHun roguHu
ToBa KonmnyecTtso goctura go 30 %
OT OCHOBHMTEe cTaga. [o nofo6HM
n3sogu ctura n Speht (2008).

ToBa Ha/TI0XN U NMpoBeXaaHe-
TO Ha HaCTOALLMA ONUT.

LlenTa Ha HacCTOALWOTO WU3-
cnepnBaHe e fa ce onpeaensrt cpo-
KOBETe Ha yrosiBaHe, cpegHus gHe-
BEH MnpupacTt Mo rpynu n meceupm,
KNaHWYHNA paHAeMaH, KnaHuyHuTe
nokasaTtesin M1 MOPCPOSIOTUYHNA 1
XUMUYHMA CbCTaB Ha Tpyna Ha
6pakyBaH/ Kpasu OT [ln1eBeHCKuA
PEernoH, Kakto 1 peanunsupaHuTte
npu yrosiBaHeToO MNOBeAEeHYECKU
peaxkuumn Ha X1BOTHUTE.

MATEPVANT N METO4U

EkcnepvmeHTanHara yact ot
onuTa ce nposefe BbB (pepmute
Ha 3aTtBopute beneHe n lneseH.
3a npoBexpjaHe Ha u3cnegBaHeTo
6axa nogbpaHn GpakyBaHW Kpasw,
cobctBeHocT Ha [ ,Mecta 3a
N3TbpnsABaHe Ha HakasaHuATa” oT
BULWUlI ot lneBeHCcKUs pervoH ot
Kouto, 6sxa cdopMmupaHn fase
roynm ot 10 KpaBuM BbB BCSKa
dhepma Cc  pasIMUHN  TEHOTUMMW.
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Giniyatullin and Mullayanov

(2011) state that the beef
production from cull cows is an
important issue in the
contemporary conditions for
development of livestock and

building market relations, moreover
there are conditions for discarding
of a lot of female animals in the
intensive breeding of herds and
selection according to particular
features. In some years that
amount reaches 30% of the main
herds. Speht (2008) reached the
similar conclusions.

That led to the conduction of
the present experiment.

The aim of present study was
to determine the periods of
fattening, the average daily gain for
different groups and months,
carcass Yyield, slaughter indicators
and morphological and chemical
composition of the carcass of cull
cows in the region of Pleven, as
well as the behavioural reactions of
animals during fattening.

MATERIAL AND METHODS

The experimental part of the
research was conducted in the
farms of the prisons in Belene and
Pleven. For the research were
chosen cull cows, owned by Main
Directorate "Prison Sentence" of
‘Bulgarian Black and White Cattle’
breed in the region of Pleven, as
two groups of 10 cows were
formed in each farm with different
genotype. The majority of 'Black



Mpeobnagasaula 4vact oT YepHo-
lapeHaTa nonynaumnsa B obnactra
ca HacnegHuuM Ha KpPbCTOCKU
pa3/iMyHN NOKOJIEHNA Ha nopoauTe
oTrnexaaHu y Hac go 1980 roguHa
c UepHowapeHn wn XonuwainH-
®pusninckn 6uum. XXuoTtHute OT
dhepmarta Ha 3artBopa beneHe ca
noToMuM Ha WHOMBUAM NpeavMHO
BHOC OT lMonwa u 6usweto 4pP-
YMCTONPOAHO YepHowapeHo rose-
po (I rpyna), gokato XWBOTHUTE
oTINiexgaHn BbB Jepmara Ha
3atBopa [1neBeH ca nony4vYeHu
ypes nornbllaresiHo KpbLCTOCBaHe
Ha kpaBu 6barapckm CumeHTas1 C
XonwarH-®pusninickn ~ euum (I
rpyna).

[Mpu 3anaraHe Ha onuTa Kpa-
BUTE 6AXa M3paBHEHU NO Kuiorpa-
MW MO MeToAa Ha aHano3nte. To3u
MPVHLUMIM Ha aHa/10XHOCT 6e cref-
BaH npe3 UANOTO Wu3cne[BaHe.
XXuBoTHuUTE OT ABeTe rpynn 6sxa
oTrnexgaHn B TpynoBu OOKcoBe
CBOOOAHO BBPXY HecMeHsema
nocTensa npu cBo6oAeH AOCTbIM Ha
Boga. XpaHeHeTo ce M3BbpLUBaLle
Ha 6a3aTa Ha 3eneHa /ilouepHa u
3efleHa LUapeBuUa HapsAs3aHa C
KoyaHuTe Ha 8-10 cm B Konuyec-
TBO 25 kg Ha rnasa npe3 nbpBuTe
2 Meceua Ha yrosiBaHe n 30 kg
npes BTopuTe ABa Mecela Ha yro-
fABaHe, CM/1Ha NnweHnYHa cnama 4
kg n KOoHUeHTpaTHa cmecka 3,5 kg.
KoHueHTpaTHaTa cMecka Wumalle
cnepHuA cbeTas: nuweHuua 55%,
eyemnk 20%, uapesuua 10%,
CnbHYornenos wWpot 13,6%, Anka-
numeB doocpat 0,4%, roTBapcka
con 1%, MnKkpoenemMeHTHa cMecka
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and White Cattle’ population in the
region is descendants of
crossbreeds of different
generations of the breeds that
were reared in Bulgaria until 1980
with bulls of ’'Black and White
Cattle’ and ’Holstein-Friesian’
breed. The animals from the farm
of the prison in Belene are
descendants of individuals mostly
imported from Poland and former
GDR - pure bred 'Black and White
Cattle’(I group), while the animals
reared in the farm of the prison in
Pleven were obtained by crossing
cows of '‘Bulgarian Simental Cattle’
and 'Holstein Frisian’ bulls.

When the experiment was
set, the cows were balanced in
kilograms by the principle of
analogues. The principle of
analogues was followed during the
whole process of research. The
animals of both groups were
reared in group boxes/free stalls
on non-changeabile litter with a free
access to water. Feeding was on
the base of green alfalfa and green
maize with the corncobs cut by 9-
10 cm, 25 kilograms per head in
the first 2 months of fattening and
30 kg in the second two months of
fattening, 4 kg ground wheat straw
and 3.5 kg concentrated mixture.

The concentrated mixture had the
following composition: 55% wheat,
20% barley, 10% maize, 13.6%
sunflower meal, 0.4% dicalcium
phosphate, 1% salt, 0.3%
micronutrient mixture for cattle. 1



3a roeega 0,3%. B 1 kg cmecka ce
cvabpxaxa KEP-0,78, NCY-81,4 n
CB - 84,5. KOHTPONbT BbpXYy WU3-
pa3xofBaHeTo Ha (pypaxa ce oCb-
LLlecTBsABAaLLE rPynoBO exeaHEeBHO.

TernoBHoto passBuTne Ha
6pakyBaH/UTe KpaBu beLle KOHTPO-
INPaHo Ype3 UHONBUAOYAITHO, exe-
MeCe4yHO npeTernsaHe, CyTpuH npe-
AN xpaHeHe. Cnepf npukioYBaHe
Ha yrosiBaHeTo Mo nepuoan 6ewe
M3BBbPLUBAH KIaHWYeH aHan3 Ha
[BE >XWBOTHW npeacTaBuTeniv oT
BCAKa rpyna 3a OueHKa no MecHa
NPOAYKTUBHOCT. KnaHuW4yHUA aHa-
nm3 6Gelwe wu3BbpWBaH 24 yvaca
cnep knaHeto. WM3cnegBaHeTo Ha
PU3NKOXMMUYHKSA CbCTaB Ha Meco-
TO 6elwe u3BbpLIBAH B nabopato-
puata no mecoto Ha WIMDK3 -
TposH no MeToaukaTta Ha
3axapueB n TuHkac (1979). Mpwu
XUMUYECKNS aHa/In3 Ha COOopHK
npobn Ha pas/IMyHN YacTh Ha
Tpyna n musculus longisimus dorsi
Ha 3ak/iaHuTe XWBOTHW Ge onpe-
OENAHO CbAbPXaHWETO Ha Ma3HU-
HUW, cbrnacHo bAC-8549-74, Boao-
cbAbpXawara Crnocob6HOCT Ha
MecOoTO ornpezesiuxme no Moangu-
uupaHusa wMetog Ha [luHkac u
MapwuHoBa (1984), Ha 6enTbYnHU-
Te no wmetogda [lanaHngynyc wu
CcbTp. (1956).

[JEeHOHOWHNA pUTBM Ha ocC-
HOBHUTE eNleMeHTU OT NoBefeHne-
TO Ha >XMBOTHUTE W3y4ynxme o
MeToZa Ha XPOHOMETpUpPaHeTo U
BU3yasiHUTE HaG/MIOAEHNS MO Me-
Toaukata Ha BenukkaHuH (2000).
OnuTBT Npoab/KM 4 MeceLa.
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kg of the mixture contained FUG-
0.78, PDI-81.4 and DM - 84.5. The
control over feed consumption was
done daily in groups/

Weight development of cull
cows were controlled by individual,
monthly weighing in the morning
before feeding. After completion of
fattening for the periods, carcass
yield was conducted on two
animals, representatives of each
group to assess their meat
productivity. Slaughtering analysis
was conducted 24 hours after
slaughtering. The  study of
physicochemical composition of
meat was conducted in the
laboratory on meat in RIMSA -
Troyan, according to the
methodology of Zahariev and
Pinkas (1979). In the chemical
analysis of random samples of
different parts of the carcass and
musculus longisimus dorsi of the
slaughtered animals was
determined the fat content,
according to BDS-8549-74, and
the water-bearing capacity of meat
was determined according to the
modified method of Pinkas and
Marinova (1984), the protein
content was determined by the
method of Papanidulus et al.
(1956).

The twenty-four-hour rhythm of
the main elements in the behaviour
of animals was studied according to
the chronometric method and visual
observation after Velikzhanin (2000).
The experiment continued for 4
months.



[JaHHnTe OoT wuscnepBaHeTo
6axa 06paboTeHN MO Knacuyeckns
BapuauMOHHO CTaTUCTUYECKN Me-
TOA Y NpeAcTaBeHn B Tabnuupm.

PE3YNTATUN NN OBCbXXOAHE
AHaNM3bT Ha NoJy4YeHuTe
AaHHW 3a XWBO Terno u cpepex
[HEBEH NnpupacT Ha u3cneaBaHuTe
rpynu cBUAETENCTBA 3a Mexay-
rpynosu pasnvuusa (Tabnuvuya 1).

The data were processed
according to the statistical method
of wvariation and presented in
tables.

RESULTS AND DISCUSSION
The analysis of data obtained
for live weight and average daily
gain of studied groups testified for
intergroup differences.

Tabnuual. XXuBo Terso Ha 6pakyBaHu kpasu (Mzn)

Table 1. Live weight of cull cows (M+n)

Bb3pacTt / Age XXuso Terno, kg / Live weight, kg
| Il
B HauanoTo Ha onuTa 531+9,41 562+10,1
Beginning of experiment
Ha 2 meceua/at 2 months 586+11,78 621+12,16
Ha 3 meceua/at 3 months 609+10,43 636+11,25
Ha 4 meceua/at 4 months 627+12,49 653+14,70
P<0,05
BTopata rpyna npesb3xoxga The second group was
nbpBata ¢ 31 kg, xuBOo Terno B | superior to the first with 31
HayasloTo Ha onuta, Kato Tasw | kilograms of live weight in the

pas/inka ce 3anasBa U ce yBesu-
yaBa B Kpas Ha onuTta. PesynTtar c
nogo6bHO OTHOLLEHME Ha MnoBuLIA-
BaHe Ha XXMBOTO Ter/0 e ycTaHo-
BEH B [AaHHW Ha [VHWATYIMH U
MynnasaHos (2011).

CpegHua [HeBeH npwupact
Bapupa ot  0,433x1,90 po
0,983+1,16 kg. Haii-Bucok cpefeH
[HEeBeH npupact ce Habnwopasa
npes nbpBUTE [Ba Meceua Ha
yroasaHe 0,917+1,30 kg 3a nbpBa
rpyna n 0,983%+1,16 kg 3a BTOpa
rpyna, crnejpa HamansBaHe Ha
cpefHNa p[HeBeH npupacTt Ha 3
mMeceya - 0,433+1,90 kg w
0,500+1,30 kg v nnaBHO yBesnya-

beginning of the experiment, as that
difference  was maintained and
increased in the end of the
experiment. A similar result with an
increase of live weight was found in
data by Giniyatullin and Mullayanov
(2011).

The average daily gain
varied from 0.433+1.90 to
0.983+1.16 kg. The highest
average daily gain was observed
in the first two months of fattening
0.917+1.30 kg for the first group
and 0.983+1.16 kg for the second
group. There was a decrease in
the average daily gain for the third
month - 0.433+x1.90 kg and
0.500+1.30 kg followed by a
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BaHe Ha cpefHusa AHeBeH npupact
npes3 4eTBbLPTUA Mecel, Ha yrosisa-
He 0,600+0,79 kg n 0,567%0,83 Kg.

gradual increase of the average
daily gain for the fourth month -
0.600+0.79 kg and 0.567+0.83 kg.

Tabnuua 2.CpefieH OHeBeH npupacT no nepuoau v KEP, NMCY, CB 3a uenuda
nepmnop Ha yroasaHe (Mn)

Table 2. Average daily gain for different period and FUG, NCUY, CB for the whole
period of fattening (M+n)

CpefieH aHeBeH npupacT, g

Bb3pacT v nokasartesnv Average daily gain, g

Ages and indicators

rpyna/group rpyna/group
Ha 2 meceua/at 2 months 0,917+1,30 0,983+1,16
Ha 3 meceua/at 3 months 0,433+1,90 0,500+1,30
Ha 4 meceua/at 4 months 0,600+0,79 0,567+0,83
KEP 3a uenusa nepuopg 1441+4,6 1399+5,1
FUG for whole period
CB 3a uenua nepuop, 1489+7,4 1471+46,8
DM for whole period
MCY 3a uenusa nepuog 1661+1,2 1643+1,1

PDI for whole period

P<0,05

[NpoBegeHnUTe wm3cnensaHus
rnokassart, 4ye MoslyyeHuTe pesysi-
TaTn OT KOHTPOJIHOTO KNaHe ca
pas/IMyHN 3a pasInyHUTe n3lcnea-
BaHW rpynu 3a yetnpute nepuoga.
MpeagknaHMyHOTO Tersio ce e
konebaeno ot 508+ 10,4 kg Ao
534+9,54 kg B Ha4yasi0TO Ha onuTa
n ot 587+11,24 kg po 643+10,56
kg B Kpas Ha onuTa UNn passivka
or 9,5% B nossa Ha BTOpaTa
rpyna.

I3non3BaHeTo Ha 3ak/o4n-
TE/IHO WHTEH3WBHO YyrosiBaHe B
npoab/nkeHne Ha 120 gHu e nos-
BOJIN/I0 MECOTO B OX/1afeHusa Tpyn
na ce ysenunum ot 229,1+ 5,31 kg
B HayasioTo Ha onuta Ha
315,7+ 8,87 kg 3a nbpBaTa rpyna
nnn 37 %, n ot 254,7+6,28 kg Ha
355,1+9,90 kg nan 39 % 3a BTO-
para rpyna. Hai-manko e Konwu-

The studies revealed that the
results of the control slaughtering
were different for the different
studied groups in the four periods.
Pre-slaughter weight varied from
508+ 10.4 kg to 534+9.54 kg in the
beginning of the experiment and
from 587+11.24 kg to 643+10.56
kg in the end of the experiment or
a difference of 9.5% in favour of
the second group.

The final intensive fattening
for 120 days allowed an increase
of meat in the cold carcass from
229.1+ 5.31 kg in the beginning of
the experiment to 315.7+ 8.87 kg
for the first group or 37%, and
from 254.7+6.28 kg to 355.1+9.90
kg or 39 % for the second group.
The amount of bones in the third
month was the slightest - 48.6-
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4yecTBO Ha KocTuTe npe3 Tpetus | 49.9 kg, and the highest in the

Mecel, Ha yrosiBaHe- 48,6-49,9 kg,

beginning of the experiment -

a Hal-BMCOKO B Ha4vasioto Ha | 55.5-58.3 kg.

onuta - 55,5-58, 3 kg.

Tabnuua 3. Pe3yntatn OT KOHTPOJIHOTO K/laHe Ha yrosiBaHu 6pakyBaHu kKpaBu (M+n)
Table 3. Results of the control slaughter of fattened cull cows (M£n)

Mpynn npupacT, g/Groups

Mokasartenun / Indicators of gain, g
I Il
B HauanioTo Ha onuTa / Beginning of experiment
MpeaknaHuyHo Terno /Pre-slaughter weight, kg 508+10,4 534+9,54
PangemaH meco /Meat yield,% 43,1+0,52 44,4+0,43
BbTpewHu TabeTuHK / Visceral fats, kg 12,3+1,15 11,9+1,01
Meco B oxnagexus Tpyn / Cold carcass meat, kg 229,1+5,31 254,7+6,28
KocTtu / Bones, kg 55,5+0,59 58,3+0,46
KnaHuuyeH paHgemaH /Carcass yield, % 44,9+0,34 44,7+0,53
Ha 2 meceua / At 2 months
MpeaknaHuyHo Terno / Pre-slaughter weight, kg 554+10,5 596+11,01
PaHgemaH meco / Meat yield, % 45,3+0,60 46,8+0,53
BbTpewHu TabeTuHK / Visceral fats, kg 14,1+1,15 15,4+1,71
Meco B oxnageHus Tpyn / Cold carcass meat, kg 264,7+0,51 297,1+0,40
KocTu, kg/Bones, kg 54,1+0,89 57,8+0,73
KnaHuuyeH paHaemaH / Carcass yield, % 51,4+0,55 54,3+0,45
Ha 3 meceuya / At 3 months
MpeaknaHuyHo Terno / Pre-slaughter weight, kg 573+7,21 618+8,57
PaHgemaH meco / Meat yield, % 49,2+0,62 51,4+0,073
BbTpewHn TAbeTuHK / Visceral fats, kg 17,2+2,03 16,3+2,13
Meco B oxnagexus Tpyn / Cold carcass meat, kg 277,4+7,99 314+8,17
KocTtu / Bones, kg 48,6+1,02 49,9+1,22
KnaHuueH paHgemaH / Carcass yield, % 51,3+0,47 54,4+0,57
Ha 4 meceua / At 4 months
MpegaknaHuyHo Terno / Pre-slaughter weight, kg 587+11,24 643+10,56
PaHaemaH meco / Meat yield, % 46,9+0,58 51,8+0,56
BbTpewHu TabeTuHK / Visceral fats, kg 17,7+2,56 18,5+4,07
Meco B oxnageHus Tpyn / Cold carcass meat, kg 315,7 +8,87  355,1+9,09
KocTu / Bones, kg 51,3+1,78 53,8+1,64
KnaHuuyeH paHgemaH / Carcass yield, % 52,8+0,47 55,4+0,65
P<0,05
BbTpewHnte TABLCTUHM ca Visceral fats varied from

Bapupasim ot 11,9-123 kg B
Hayanoto Ha onuta pgo 17,7-18,5
kg B kpasa Ha onuta. KnaHuyHuA
paHgemaH ce e yBenuyasan cC
yBesivyaBaHe Ha MeceuuTe Ha
yrosiBaHe, Kato B Haya/ioTO Ha
onuta e Bapwupan ot 44,7 po 44,9

11.9-12.3 kg in the beginning of
the experiment to 17.7-18.5 kg in
the end of the experiment.
Slaughter yield increased with the
increase of months of fattening, as
in the beginning of the experiment
it varied from 44.7 to 44.9 %, and
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%, a B Kpada Ha onuta goctura
52,8-55,4 %.

in the end of the experiment
reached 52.8-55.4 %

Tabnumuya 4. XMMnyeH CbCTaB Ha MeCOTO Ha yrosiBaHn 6pakyBaHun Kpasu (M+n)
Table 4. Chemical composition of meat of fattened cull cows (M+n)

Moka3atenwu / Indicators

| rpyna/ group

Il rpyna/ group

n=2 n=2

+ SX X + SX

CpepgHa npoba oT rbpauTe,NnosicHMLaTa 1 6yTa
Average sample of breasts, loin and haunch

Boga/Water, % 58,4 1,6 59,7 2,74
MasHuHu/Fats, % 26,0 2,11 24,6 5,7
MpoTeunHn/Proteins, % 16,5 1,77 16,9 0,87
MwuHepasiHu BelecTBa 1,2 0,04 0,97 0,03

Mineral substances, %

CpepgHa npoba o1/Average sample of Musculus longisimus

dorsi

Boga/Water, % 74,7 0,94 76,5 1,24
MasHuHu/Fats, % 22,09 0,36 21,9 0,57
MpoTeuHn/Proteins, % 20,17 0,54 21,67 0,74
MwHepasiHu BellecTBa 1,08 0,03 1,2 0,02

Mineral substances, %

P<0,05

Pesyntatnte ot u3scnenBa-
HETO CBUAeTencTBar 3a HAKoU
pasnuuusa B cpefHaTta npoba Ha
MEeCOTO OT rbpauTe, nosacHuuarta u
6yta. CbabpXaHneTo Ha Boja e
CpaBHUTENIHO BMCOKO U Bapupa oT
58,4% 3a nbpBa rpyna go 59,7%
3a BTOpa rpyna. CbaobpxaHuUeTo
Ha Ma3HWHM e 26% npu nbpBa
rpyna cpewy 24,6% npu BTOpa
rpyna wnamM pasnuka ot 1,6%.
CbAbpXaHueTo Ha 6enTbyYMHU He
nokassa 3HauUTENHM  pPas/IMKK:
16,5% e npu nbpBa rpyna cpetuy
16,9% npwu BTOpa rpyna. MwuHe-
panHuTe  BelecTBa  NokassaT
cToiiHocTh oT 1,2% o 0,97%.

Mogo6bHO pas3nnumst ce Ha-
6nwogasaT v Npu cpegHaTa npoba
oT musculus longisimus dorsi.

MonyyeHnTe pesyntatu oOT

The results of the research
showed some differences in the
average sample of meat from
breast, loin and haunch. The water
content was relatively high,
ranging from 58.4% for the first
group to 59.7% for the second
one. The fat content was 26% in
the first group compared to 24.6%
in the second group or a difference
of 1.6%. The protein content was
not significantly different: 16.5% in
the first group compared to 16.9%
in the second group. Minerals
were from 1.2% to 0.97%.

Similar  differences  were
observed in the average sample
from musculus longisimus dorsi.

The results of the ethological
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eTOJIOTMYHOTO HabNaeHEe 1 XPo-
HOMeTpupaHe B pas/IN4yHUTE ne-
puoau Ha yrosiBaHe rokasaT, 4e
PUTBMBT Ha NPOABM Ha noseje-
HVMEe Ha KpaBuUTe OT pasnyHn
reHOTUNN € pasfInyeH.

YCTaHOBEHO €, Ye XMUBOTHUTE
OT ONMUTHUTE TPynu mn3pasxogsar 3a
npuemaHe Ha xpaHa n soga 29-30,1
% OT BpeMeTO Cu 3a [eHOHOLMNEeTOo
npu 2 mece4yHo yrosieaHe, 27,8-30,8
% OT BpPEMeTOo CU Ha AeHoHLWMe 3a
npMemMaHe Ha xpaHa ¥ Boja ce u3s-
pasxogsa npu 3 MeceyHo yrosisaHe
n 28,6-29,2 % OT BpemeTo cu 3a ae-
HOHOLMe 3a XpaHa 1 Bogace u3pas-
XoABaT npu 4 MeceyHo yrosisaHe.

observation and chronometric
measurements in the different
periods of fattening showed that
the rhythm of  behavioural
manifestations of cows is different
for the various genotypes.

It was found that animals in
the experimental groups spent on
taking of food and water from 29 to
30.1% of their time for twenty four
for 2-month fattening, 27.8 to
30.8% of their time was spent for
receiving food for 3-month
fattening; 28.6-29.2 % spent for
4-month fattening.

Tabnuuya 5. Pe3yntaTm OT NOBeAEHMETO Ha 6GpakyBaHM KpaBu MO BpeMe Ha

yrosiBaHe no nepuoamu

Table 5. Results of behaviour of cull cows during fattening in different periods

EnemeHTV Ha noBegeHne Mpynn

Bahavioural elements | rpyna Il rpyna
MUHY TN % MUHY TN %

Ha 2 meceua/At 2 months

Mpuem Ha xpaHa u Boga 419 29 433 30.1

Food and water intake
MounBka/Rest
[smxeHne/Movement
Beuuko/All
MpexnsaHe/Rumination
Ha 3 meceua/At 3 months
lNpvem Ha xpaHa 1 Boga
Food and water intake
Mouneka/Rest
OsmxeHne/Movement
Bcunuko/All
MpexnsaHe/Rumination
Ha 4 meceua/At 4 months
lNpvem Ha xpaHa n Boga
Food and water intake
MounBka/Rest
[smxeHne/Movement
Beuuko/All
MpexnBaHe/Rumination

773 53.7 770 53.5
248 17.3 237 16.4
1440 100 1440 100
441 30.6 449 31.2

401 27.8 443 30.8

848 58.9 816 56.7
191 13.3 181 125
1440 100 1440 100
391 25.2 407 28.3

412 28.6 421 29.2

757 52.6 792 55

261 18.8 227 15.8
1440 100 1440 100
399 27.7 411 28.5
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AHann3bvTt Ha JaHHuTe
nokasea, Ye Hal-MHOro Bpeme B
[EeHoHoWMneTo ce wu3non3sa 3a
npuem Ha xpaHa M BOga, a Taka
CbLUOo 1 3a noymeka 53,5-53,7% oT1
BpemMeTo 3a fABa Meceua yrosisa-
He, 56,7-58,9% o1 BpemeTo 3a 3
Meceua yrosBaHe U 52,6-55% oT
BpeMeTo 3a 4 Mmecela yroasaHe.

YBennyasaHeTto Ha MNpoAb/i-
XUTEeNHoCcTTa Ha BpemMeTo 3a
npuem Ha xpaHa 3aBUCU OT XMBO-
TO Terno N npoabL/XUTENHOCTTa
Ha YronTesniHnA nepuoa.

N3BOAM
UepHollapeHaTta nopoga €
npeobnagasawia B  [lneBeHCKMs

pervoH. Ta nokassa fJobpa MecHa
NMPOAYKTMBHOCT, CbyeTaHa C Jobpa
aknMmaTtnsaumoHHa  NIacTUYHOCT.
lMpn MHTEH3MBHO yrosiBaHe Ha 6pa-
KyBaHW KpaBu Ce MosiyyaBa BUCOK
WHTEH3UTET Ha pacTtex (cpeneH
AHeBeH npupacTt 983 g Ha nbpBara
n 917 g Ha BTOpara rpyna) ocobeHo
npe3 nbpeBuTe ABa meceua. C yse-
/inyaBaHe Ha XWBOTO Terno npu
yrosiBaHe K/1aHWYHUA paHgemMaH ce
nogobpsiea n goctura 52,85% npu
627 kg xuBo Terno npu | rpyna 6pa-
KyBaHW kpasu n 55,4% npn 653 kg
XMBO Terno npwu Il rpyna 6pakysaHu
KpaBu nMpe3 4YeTBbPTUA MeceL.
TNbCTUHUTE  OKOMIO  BbTPELUHUTE
opraHy Ha 6pakyBaHUTe KpaBu He-
npeKkbCHaTO HapacTear C yBesuya-
BaHe Ha >MBOTO WM Terno npu
yrosisaHe.

MecHata npPOAYKTMBHOCT Ha
M/IEYHU KpasBu OT pPas/iMyHN reHo-
TUMW N3KNKYEHN OT pasn/of 3aBucu
OT WHTEH3MBHOCTTa Ha pacTexa,

Data analysis show that
cows spent their time for a two-
month fattening mainly both in
taking food and water and also for
taking a rest 53.5-53.7% in twenty-
four hours, 56.7-58.9% of their
time for a 3-month period and
52.6-55% of their time for a 4-
month period of fattening.

Increasing the time for food
intake depends on live weight and
duration of the fattening period.

CONCLUSIONS

'‘Black and White Cattle’
breed in predominant in the region
of Pleven. It has good meat
productivity, combined with good
acclimatization  plasticity. The
intensive fattening of cull cows
gives high intensity of growth
(average daily gain of 983 g in the
first group and 917 g in the second
group) especially during the first
two months. By increasing the live
weight by fattening, carcass yield
was improved and reached
52.85% at 627 kg live weight for
Group | of cull cows and 55.4% at
653 kg live weight at Group Il of
cull cows in the fourth month. The
fats around the internal organs of
cull cows continually grew bigger
with the increase of live weight by
fattening.

Meat productivity of dairy
cows of different genotypes
discarded by breeding depends on
the intensity of growth, type and
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TMNa W TEe/IOC/IOKEHNETO U HAYMHU-
Te Ha oUHa/IHO yrosiBaHe. 3a MoBu-
lWaBaHe MpPOM3BOACTBOTO UM  Ka-
4ecTBOTO Ha rOBeXA0 Meco Haii-
ONTMM&/THUA CPOK 3a YyrosiBaHe Ha
6pakyBaHu KpaBu e YyeTupu meceua.
PUTBbMBT Ha NposiBU Ha NoBefeHve
Ha KpaBuTe OT pas/IMyHMN rpynu He e
eiHaKbB BbMNpekn efHakBuTe ycso-
BUS HA XpaHeHe 1 oTrexaaHe.
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constitution and the methods of
final fattening. To increase the
production and quality of beef, the
most optimal time for fattening cull
cows is four months. The rhythm of
behavioural manifestations of cows
from different groups was not the
same despite the equal conditions
of feeding and rearing.
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