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PE3IOME SUMMARY

VM3BbpLIEHO e m3cnegBaHe 3a OLeH- Research has been carried out to
Ka Ha peakuusTa Ha CTpec npu MalKnHHO | evaluate the stress response in machine
JoeHe N onpepgensiHe Ha npurogHoctTa | milking and to determine the suitability of
Ha nopogn Kapakyn u AckaHwuiicka | Ascanian Karakul and Ascanian Fine-
(hMHHO-pYHHa npu MalwuHHO fgoeHe OT | Fleeced breeds to machine milking on a
nvHeeH Tun. V3cnegsaHeTo e npoBefeHo | linear type unit, which was developed by
B JlabopatopusaTa 3a npepaboTka Ha | the Laboratory of the Technology and
NnpoayKkT! OT OBLEeBbACTBOTO B "AckaHuA- | Sheep Breeding Products Processing
HoBa". loBefeH4YeCcKNAT OTroBop Ha oBue- | Production at ITSR "Askania-Nova".
Te, CnpsMo uKcpaHeTo UM B AowuneH | Determined by the five-point system is the
anapat, noctaBsHeTO Ha MJIeYHU Hallkn | behavioral response of ewes when fixing
3a [loeHe BbpPXY BMMETO U AWPEKTHO No | them in the milking machine, putting
BpemMe Ha f[oeHeTo, e oueHeH no neto- | milking glasses on the udder nipples and
6anHarta cuctema. KnmHUYHOTO v omsno- | directly during milking. The clinical and
NOrMyHO ChbCToAHWE Ha OBLETe ce onpe- | physiological state of ewes is determined
Aens oT YecToTarta Ha nysica 1 yectoTata | by the pulse rate and respiratory rate per
Ha guaHe B MUHyTa. MiamepeHa e TeM- | minute. Temperature measurements were
nepatypara 1 ca u3scnefBaHu xemartosio- | carried out and hematological parameters
rTMYHMTE NapameTpu. were investigated.
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YcTtaHoBEHO €, 4e KIUHW4YHUTE
nokasartenu n npu AseTe Nopoau oBLE ca
B pamkuTe Ha m3unonornyHata Hopma. B
HayanoTo Ha n3cnenBaHeTo ce YCTaHOBU
OTK/IOHEHVWEe Ha nyncoBaTa 4YectoTa OT
Hopmarta npu ABEeTe rPynun >XXMBOTHU, a B
Kpasd Ha wu3crnegBaHeTo TO3M Mokasarten
ce Hopmasinsmpa. NoBegeHyeckarta OLUeH-
Ka Ha 0BLe OT nopoja Kapakyn octasa Ha
[OCTa HUCKO HWBO Mpe3 uenua onut u
Bb3/m3a Ha 3.5-3.8 Touku. CpefHOTO XMBO
Terno npes ekcnepyMeHTa/THUS nepuopg, Ha
OBLEe OT nopoga AckaHuiicka IMHHO-pyHHa
ce yBenn4yasa Cc 5%, KOETO MOXe fa ce
OBb/DKM Ha HOPMasTHUA OTroBOP Ha CTPeEc,
1 noBejeHyeckaTa oueHka oT 4.5, Tbii kaTo
XUBOTHUTE OT TasuW rpyna ca no-Masko
ynnalleHu no spemMe Ha AowTHKA npoLec.

XemaTosornyHmTe n3cnegsaHus
paskpmart MoHWXaBaHe B JIEBKOLUTUTE
npwn AseTe rpynu X1UBOTHW, KAKTO B Hauva-
NoTo, Taka U B Kpasd Ha eKcrnepumeHTa.
[pyrv KpbBHU NokasaTenu ca BbB PuU3no-
nornyHara Hopma, KOeTo MOXe [a nokas-
Ba, 4Ye BbPXYy OBLleTe He Ce OKa3Ba CTpec
Mo BpeMe Ha JOoeHe WM He € UHTEeH3UBEH
MU XMBOTHUTE OBP30 ce npucnocobasat
KbM TEXHOMOTNMYHUAT MY MpPOLLeC.

KnoyoBu gymun: MallMHHO J0eHe,
OBLe, CTPEC, KIIMHNYECKN, XeMaTOSTIOTUYHN
napamMeTpu

YBO/,
MNpv O0BUEBBLACTBOTO, Hapea C
MPOM3BOACTBOTO Ha Bb/HA, OBYa W

arHetllka Koxa, € BaXXHO 1 OBYETO MJISKO,
OT KOEeTO Ce MpaBAT pas/INyHN apTUKYNn
CYpeHa n [pyru BUCOKO XPaHUTENHU Mpo-
OYKTWU, KOUTO HAMAaT aHanosu cpef npo-
OYKTUTE OT XMBOTMHCKM npousxon. Pop-
MUpaHEeTO Ha KOHKYPEHTHO OBLEBBLACTBO
B YKpaiiHa He Moxe Ja 6bAae nocTurHato
6e3 peanusnpaHe Ha OrpoOMeH pes3eps B
WHAYCTpUATa, T.e. NPOU3BOACTBO Ha MISKO
C nocneppawata My 3aabnboyeHa npe-
pa6oTtka (Turinsky, 1998; Lutsenko, 2005).
PeweHveTo Ha npobnema c LWIMPOKOTO
BbBeXJaHe Ha OBLe 3a [0eHe B Abp-
XaBaTa ce orpaHuyaBsa OT TPYLOEMKOCTTa
Ha TO3W TEXHOMOrMYeH npoLec n nuncara
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It was established that the clinical
indicators of both breeds ewes were
within the physiological norm. At the
beginning of the study, there was a
deviation of the pulse rate from the norm
in both groups of animals, and at the end
of the study this indicator normalized. The
behavioral score in the group of Karakul
ewes remained at a rather low level
throughout the experience, amounting to
3.5-3.8 points. The average live weight
over the experimental period in the group
of Fine-Fleeced ewes increased by 5%,
which can be attributed to the nortal
response to stress, and the behavioral
score of 4.5, as animals in this group were
less fearful during the milking process.

Hematologic studies have revealed
a decrease in leukocytes in both groups of
animals, both at the beginning and at the
end of the experiment. Other blood counts
were within the physiological nhorm, which
may indicate that there is no stress effect
on the sheep during milking or it is not
intense and animals are rapidly adapting
to this technological process.

Key words: machine-milking,
ewes, stress, clinical, hematologic
parameters

INTRODUCTION

In sheep breeding, along with the
production of wool, mutton, and lambskin,
sheep milk is also important, from which
various varieties of cheeses and other
highly nutritious products are made, which
have no analogues among products of
animal origin. The formation of
competitive sheep breeding in Ukraine
cannot be achieved without the realization
of a huge reserve of the industry, which is
the production of milk with its subsequent
in-depth  processing (Turinsky, 1998;
Lutsenko, 2005). The solution to the
problem of the widespread introduction of
sheep milking in the state is constrained
by the laboriousness of this technological
process and the lack of domestic



Ha MECTHW EBTVHMN U HAAEXHWN cpeacTBa
3a MexaHusauusi, KouTo 6uxa umanu
HMUCKa KOHCymauusi Ha mMeTanu, npoctoTa
Ha KOHCTpyKUuMsiTa M ocurypsisaT 6bp3o
NPUBMKBAHE Ha XUBOTHUTE KbM MalUMHHO
[oeHe npu NpouM3BOACTBO Ha BUCOKO-
KauecTBEHO MSKO 3a Mo-HaTaTblUHA
npepaboTka B KOHKYPEHTHW NPOAYKTH.
Llenta Ha uscneagaHusTa 6e ga ce
onpeAenn YycTouMBOCTTa Ha CTpec Ha
JOoMallHWTe  pas3nfiogHN  OBLE  KbM
MallMHHO AOEeHe C MaibK [AOWNEH
arperart, KOMTO € C OMNpOCTEH Au3aiiH U
ocurypsiBa Aoctarb4HO BUCOKa npounssogn-
TEJIHOCT C MMHMMaUsTHa paboTHa pbka.

MATEPWNAN N METO4WA

M3BbpweHn ca TecToBe Ha
npogykuusita B 6asata Ha WHCTUTYT no
XVBOTHOBBACTBO "AcKaHusa Hosa" BbLB
XepcoHcka 061acT, YKpaiiHa BbpXxy OBLE
oT nopoan Kapakyn (n=20) n AckaHuiicka
(PUHHO-pYHHa (N=26). XXuBOTHMTE ca OT 2
[O 7 ToAMHKM, Taka 4ye TAxHata cpefHa
Bb3pact e 5 rognHn. Te ca [0OeHn C
JIVHeHa [ounHa MHCTanauus, KoSATo e
paspaboTteHa B MIHCTUTYT "AckaHus Hosa"
oT Jlabopatopus 3a npepabotka Ha
NpPoAYyKTV OT OBLEBBACTBOTO.

3a ga ce mscnegBa peakuusita Ha
CTpec No BpemMe Ha MalVHHO [OeHe Ha
oBUeTe crnopeg netobanHa cuctema e
N3MNon3BaH MHAMKATOP 3a NoBeLEHYECKM
OTrOBOpP Ha OBLETe, JoKaTo Te ca (uk-
CcupaH/ B [LOWMHWA anapaTt C NocTaBeHu
Yyally 3a [OeHe Ha UWLKUTE U AUPEKTHO
no BpemMe Ha fJoeHe. K/IMHWYHOTO W
(IM3MOMOMMYHO CHCTOSIHME Ha OBLIETE Ce
onpegensa oT yecToTara Ha nysca u 4vec-
ToTata Ha guwaHe B MuHyTa. 3mepeHu
ca Temneparypata 1 e uscaegBaHo Koau-
YEeCTBEHOTO CbAbpXaHWe Ha Xemartosio-
rTMYHMTE NapameTpu — xemorno6uH (g/l),
eputpountn (mil/l), neskountn (xunagu/l),
o6w, npotenH (g/l) (Vlizlo et al., 2012).
Tbli KATO CbObPKAHNETO HA NPOTEVHN B
KPbBTa Ha XMBOTHUTE MOXe [fa Bapupa
3HAYUTE/THO B 3aBMCMMOCT OT pu3nono-
TMYHOTO MM CBbCTOSIHME, Bb3[ENCTBMETO
BbpPXYy OpraHuM3ma Ha MHOro chaktopu ot
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inexpensive and reliable means of
mechanization that would have low metal
consumption, simplicity of design and
provide quick accustoming of animals to
machine milking when producing high-
quality milk for further processing into
competitive products.

The aim of the researches was to
determine the stress resistance of the
domestic breeding sheep to machine
milking on a small-sized milking setting,
which has a simple design and provides a
sufficiently high productivity with minimal
labour.

MATERIAL AND METHODS

Production tests were carried out
under the conditions of the EFSE
"Askania Nova" in the Kherson region,
Ukraine on ewes of the Ascanian Karakul
(n=20) and Ascanian Fine-Fleeced breeds
(n=26). These animals were from 2 to 7
years old, so their average age was 5
years old. The animals were milked in a
linear-type plant, which was developed in
the "Askania Nova" IABSR by the laboratory
of the Technology of production and
Processing of Sheep Breeding Products.

To study the assessment of the
stress response during machine milking of
sheep according to a five-point system,
we used the indicator of the ewe’s
behavioral response when they were fixed
in the milking machine, putting milking
cups on the nipples and directly during
milking. The clinical and physiological
condition of the ewes is determined by the
pulse rate and respiratory movements per
minute. Temperature measurements were
taken, and the quantitative content of
hematological parameters was studied -
hemoglobin (g/l), erythrocytes (mil/l),
leukocytes (thousand/l), total protein (g/l)
(Vlizlo et al., 2012). Since the content of
animals’ blood proteins can vary
significantly depending on their physio-
logical state, the impact on the body of
many environmental factors, including
stress factor, the total blood protein



oKosHaTa cpefa, BKIUYUTENHO hakTopa
Ha cTpec, ce aHanusupa pakLMoHHUAT
CbCTaB Ha 06LLMA NPOTEUH B KPbBTA CMNO-
peg anébymvHa (%), o-, B-, y- rnobynuHa
(%); a cbwo e onpedesnieH N MHAeKC Ha
npoTtenHa (Andreeva et al., 2004). Ctatuc-
Tuyeckata o06paboTka Ha w3cneaBaHuTe
pe3yntatu e HanpaseHa no Metoga Ha N. A.
Plokhinsky (1969), kato e wu3non3BaH
codptyepeH naket Excel.

PE3YJITATN N OBCBXAAHE

KOHCTPYKTUBHUTE XapakTepuCcTUKH,
CTPYKTYpHaTa W TEXHOMIOTMYHA CXema Ha
JounHa NvHelHa uWHcTanaumsa ¢ aBe
MecTa 3a [joeHe Ha OBLe ca NnpeAcTaBeHu
Ha durypu 1 n 2, KOeTo ocurypsisa Bucoka
aganTmBHOCT. MponyckatenHata cnoco6-
HOCT Ha WHcTanaumgata e p[o 120-132
XMBOTHM Ha 4Yac, a BpeMeTo, npekapaHo B
[OeHe Ha efHa ABolika oBue e 65,80 + 2,34
S.

fractional ~composition was  analyzed
according to the albumin (%), a-, B-, y-
globulins (%); and also the protein index
was determined (Andreeva et al., 2004).

Statistical processing of research results
had been carried by N. A. Plokhinsky
method (1969) using the Excel software
package.

RESULTS AND DISCUSSION

Structural features and a structural
and technological scheme of a double-
place installation of a linear type for sheep
milking are presented in Figure 1 and 2,
which provides high adaptability. The
throughput of the installation is up to
120-132 animals per hour and the time
spent actually milking one pair of ewes -
65.80 £ 2.34 s.

&

our. 1. |/|HTaJ'IaL|,VIFI C [iBe MecTa 3a filoeHe Ha OBLLe C KOMIMOHeHTU Ha "Milk Line

Fig. 1. Two places installation for milking sheep with "Milk Line" components
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dur. 2. CprKTypHO-TeXHOI'IOFI/I'-IHa CcXemMa Ha AOWniHa JINHelHa NMHCTas1aunAa C

[lBe MecTa 3a [JOeHe Ha OBLe

Fig. 2. Structural-technological scheme of two places linear-type installation for

sheep milking

YCTaHOBEHO €, Ye KIMHUYHWTE noka-
3aTenu Ha osueTe (Tabnuua 1) ca B pam-
KuTe Ha husmonormyHara Hopma, camo B
HayanoTo Ha u3cnefBaHeTo e WUMaslo
OTK/IOHEHVWe OT Hopmarta B MyfcoBaTa
yectoTa M B fABETe TPynu XWBOTHWU: MpW
oBue nopoga Kapakyn, 117.0 £ 3,62
yaapa/MuH, 3a (OMHHO-pyHHaTa nopoja -
111.7 + 3,89 ypapa/MuH., npy Hopma -
70-80. B kpas Ha wu3cnenBaHeTo TO3U
rnokasarten ce HopMa/u3npa U Bb3Nn3a
Ha 81.4 + 2.81 ygapa/muH (P <0.001) 3a
(ouHHO-pyHHaTa nopoga, 72.6 = 0.79
yaapa/mvH (P <0,001) 3a oBuUeTe OT nopoga
Kapakyn. ToBa CbCTOAHME MOKa3Ba ycrneLl-
HOTO NpUCrocobaBaHe Ha XNBOTHUTE KbM
npoueca Ha goeHe. Bbnpekun ye noseaeH-
YeCKMAT pesynTar B rpynara Ha nopoga
Kapakyn octaBa Ha [OCTa HUCKO HMBO
npes uenusa ekcnepumeHT (3,5-3,8 Toukm),
B rpynara Ha hMHHO-pyHHaTa nopoaa To
ce yBesnMmyasa M Bb3Nn3a Ha 4.5 TOYKM B
Kpas Ha n3cnensaHerTo.
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It was established that the clinical
indicators of the ewes (Table 1) were
within the physiological norm, only at the
beginning of the study was there a
deviation in the pulse rate from the norm
in both groups of animals: in Karakul
sheep, 117.0 + 3.62 beats/min (beats per
minute), for Fine-Fleeced - 111.7 + 3.89
beats/min., with the norm - 70-80. By the
end of the study, this indicator returned to
normal, and amounted to 81.4 + 2.81
beats/min (P <0.001) for Fine-Fleeced,
72.6 * 0.79 beats/min (P <0.001) for
Karakul ewes. This state of affairs
indicates the successful adaptation of
animals to the milking process. Although
the behavioral score in the group of
Karakul ewes remained at a rather low
level throughout the entire experiment
(3.5-3.8 points), in the group of Fine-
Fleeced it increased and amounted to 4.5
points at the end of the study.



Tabnmuya 1. DM3MONOrNMYHN NMHAVNKATOPW Ha OBLE MO BPEME Ha AoeHe
Table 1. Physiological indicators of ewes during milking

Mokazaren AckaHuiicka (PUHHO-pyHHa Kapakyn
Indicator Ascanian Fine-Fleeced breed Ascanian Karakul

Havauno / start Kpavi / end Hauvano / start Kpavi / end

AvLIaHe, ABIWKEHUE/MIH 18,3+0,63 23,6+2,06 16,0+0,52 18,00,47

Breathing, movement/min

CbpAEUEH PUTBM, YAapa/MIH 111,7+3,89 81,4+2,81 117+43,62 72,6+0,79

Heart rate, beats/min ' ' ' ' ' ' '

Temnepatypa 39,4+0,08 39,3+0,06 39,1+0,09 38,9+0,06

Temperature, °C

MoBefeHve, oueHka 3,5+0,21 4,5+0,19 3,240,18 3,8+0,21

Behavior, score

>KuBo Tersno, 53,2+0,86 56,4+0,87 49,1+1,57 47,5+1,49

Live weight, kg

MHOekchT Ha XuBO Tersio  3a The live weight index for the period

nepuoga Ha ekcrnepvMeHTa B rpynata Ha
(PMHHO-pYHHaTa Nopoja OBLE € HapacHal
¢ 5% (P <0,05), koeTo MOxe pa ce
CBbpXE C MOBeAeHYecKkaTa OLUEHKa, Tbil
KaTo XUBOTHWTE OT Ta3u rpyna ca 6wau
No-MaJsiko 60A3NMBU U CMOKONHO Ca KOHCY-
MUpav NoBeye KOHLEHTpUpaH dypaxk no
BpeMe Ha [0eHe, a NoHAKora Jopu oTkas-
BaT fa HanycHat wWHcTanauusta cnep
npuknoyYBaHe Ha npoueca. B rpynata Ha
nopoga Kapakyn, XX1BOTO Tersio Hamasis-
Ba C 3%, 3aW0TO Te ca Mo-4YyBCTBUTE/HU
KbM CTPECOBO HaTOBapBaHe, KOETO e
NMPOBOKMPAHO OT MPEeguLIHOTO OT6MBaHe
Ha arHeTarta v NPUABMKBAHETO Ha XUBOT-
HATE KbM HOBW YC/I0BMA. 3HauMTeNHa
YyacT OT XMBOTHUTE oOTKaseaT fga agat
KOHUEHTpUpaHn ypaxm no Bpeme Ha
[OeHe [0 Kpasi Ha eKkcrnepuMeHTa.

Mo OTHOLLEHWE Ha XeMaToN0rMYHN-
Te napameTpu (Tabnuuya 2) n npu aBete
rpynu XWBOTHU ce HabrogaBa NoHWXe-
HMe B Oposi Ha JIEBKOLUTUTE, KaKTO B
HayasoTo, Taka M B Kpasd Ha ekcnepu-
MEHTa, KOeTO MOXe Aa nokasea geduuut
Ha BUTaMWMHM OT rpyna B, kakto u Ha
XE/A30 1 Mej, B AMeTarta Ha XNBOTHUTE.
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of the experiment in the group of Fine-
Fleeced ewes increased by 5% (P <0.05),
which can be associated with the
behavioral score, since the animals of this
group were less shy and quietly
consumed more grain during milking, and
sometimes even refused to leave the
installation after the completion of the
process. In the group of Karakul ewes,
live weight decreased by 3% because
they are more sensitive to the stress load,
which was provoked by the previous
weaning of the lambs and the movement
of the animals to new conditions.

A significant part of the animals refused to
eat concentrates feeds during milking until
the end of the experiment.

As regards hematological parameters
(Table 2), in both groups of animals, a
decrease in the number of leukocytes was
observed, both at the beginning and at the
end of the experiment, which may indicate
a deficiency of B vitamins, as well as iron
and copper in the animals’ diet.



Tabnuua 2. KpbBHM NOKasaTenu Ha nscnegBaHnTe OBLE
Table 2. Blood indices of the investigated ewes

AckaHuiicka (pMHHO-pyHHA Kapakyn
Mokasaten Hopma Ascanian Fine-Fleeced breed Ascanian Karakul breed
Indicator Norm (n=26) (n=20)
Hayano / start Kpaii / end Hauvano / start Kpavi / end
Xemorno6mH 7-10 7,9+0,07 10,0+0,09 7,9+0,51 7,5+0,13
Hemoglobin, g/l
Eputpouutn 7-12 8,6+0,36 8,9+1,41 8,5+0,48 8,2+0,12
Erythrocytes, mil/l
Neskountu, xunsagu/l 10-13 7,31£0,30 7,02+0,26 7,75+0,06 6,9+0,48
Leukocytes, thousand/I
O6LL, NpoTENH 6,0-7,5 6,9+0,11 7,02+0,08 7,2+0,13 5,9+0,97
Total protein, g/l
Kanuuii 9,5-12,5 11,2+0,08 10,3+0,14 10,6+0,36 10,4+0,22
Calcium, mg/100ml
docdop 4,5-6,5 5,9+0,25 5,9+0,22 5,7+0,18 6,1+0,22
Phosphorus, mg/100ml

MpoTenHute urpadT Bogelia pons
B MeTabosM3ma Ha opraHu3ma. VI3BecTHo
€, Ye Te y4yacTBaT aKTMBHO B MOBEYETO
XW3HEHOBaXHW npoLecu. 3arosa uscnes-
BaHETO Ha TAXHaTa AVHaMVKa B XXMBOTUH-
CKATE TbKaHW € efVH OT BaXHWTe roka-
3arenu 3a (PU3N0NOrMYHOTO MM CbCTOA-
Hve. lpoTevHuTe ca Heo6xoAMMM 3a
pactexa W pasBUTMETO Ha XMBOTHUTE,
CMHTE3a Ha eH3UMM 1 XOpMOHMW. MNopaau
crnocobHocTTa Aa obpasyBar GUOXUMUYHN
KOMMJIEKCU, NPOTENHUTE YyyacTBaT aKTUBHO
B NpeHoca Ha XpaHuUTesIHU 1 BUOI0TMYHO
aKTUBHW (EH3UMW, XOPMOHW, BUTaAMUHMU,
Makpo- U MWKPOeNeMeHTW) BellecTBa B
opraHM3ma, KOMTO CbL0 MW3MbJHABAT
3awmTtHa yHKUMs. EQMH OT OCHOBHUTE
nokasaTesin 3a NPOTEMHOBUS MeTaboM3bM
B OpraHu3Ma € CbAbpXaHWeTO Ha o6Ly
MPOTEVHW N NPOTENHOBK hpakLMu B KPbBTA.

B HacToAWOTO npoyyBaHe ce Hab-
Nofasa OTK/IOHEHWE OT Hopmara Ha npo-
TEMHOBWS CbCTaB Ha kpbBTa (Tabnauuya 3),
Taka 4Ye B HAyasIoTO Ha Wu3cCnefBaHeTo
NPOLEHTHT Ha a/IBYMUH Npu ABeTe rpynu
XMBOTHMW € TMOHWKEH, KOeTO MOoxe jJa
nokassa /imnca Ha NpoTenH Nno BpemMe Ha
6peMEeHHOCT 1 MbpBUTE MECeLU Ha Kbp-
MeHe npu OBLETe, NO-KbCHO Tasu undpa
ce HOpMaM3upa, a B rpynara Ha nopoga
Kapakyn popu HagsuwasaT HopmaTa C
6%, KOeTo MOXe fa ce Ab/HKU Ha Jieka
Jexugpataumsa  Ha opraHusMa. Taka
KOHLleHTpauuaTa Ha NpoTenH B KpbBTa Y
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Proteins play a leading role in the
metabolism of the body. It is known that
they are actively involved in most vital
processes. Therefore, the study of their
dynamics in animal tissues is one of the
important indicators of the physiological
state of their body. Proteins are necessary
for the growth and development of animals,
the synthesis of enzymes and hormones.

Due to the ability to form biochemical
complexes, proteins take an active part in
the transport of nutrient and biologically
active (enzymes, hormones, vitamins,
macro- and microelements) substances in
the body, which also perform a protective
function. One of the main indicators of
protein metabolism in the body is the
content of total protein and protein
fractions in the blood.

In our studies, there was observed
a deviation from the norm of the protein
composition of the blood (Table 3), so at
the beginning of the study, the percentage
of albumin in both groups of animals was
reduced, which may indicate lack of
protein during pregnancy and the first
months of lactation in the ewes, later this
figure returned to normal, and in the group
of Karakul ewes even exceeded the norm
by 6%, which may be due to slight
dehydration of the body. So the
concentration of protein in the blood and
the ratio of its fractions are relatively



CbOTHOLLIEHMETO Ha HerosuTe gopakumm ca | constant, but are in continuous dynamic

OTHOCUTE/IHO MOCTOSIHHK, HO ca B Hernpe-
KbCHaTO AMHAMWYHO PaBHOBECME C MPO-
TEVHOBWS CbCTAB HA TENIECHUTE TbKaHW.

equilibrium with the protein composition of
body tissues.

Tabnuua 3. CbabpXaHne Ha 06L, NpoTenH N HeroBuTe hpakuum (g/l) B cepyma
Table 3. Content of total protein and its fractions (g/l) in serum

AckaHuiicka (pMHHO-pyHHA Ascanian Karakul breed
Mokasaten Hopma Ascanian Fine-Fleeced breed nopoga Kapakyn
Indicator Norm (n=26) (n=20)
Hauvano / start Kpavi / end Hayano / start Kpavi / end
O6LY, NpoTenH 6,0-7,5 6,9+0,11 7,02+0,08 7,2+0,13 5,9+0,97
Total protein, g/l
IAn6ymuH / Albumin,% 40-50 28,9+1,33 44,9+4,10 35,2+2,46 56,03+2,64
a-rno6ynuH 12-20 7,6+£2,57 6,1+2,21 8,9+3,44 6,7+2,20
a-globulins, %
[3-rno6ynuH 7-12 7,5%2,40 5,6+0,44 6,7+0,95 4,7+1,26
- globulins
-rnobynuH 20-35 55,9+2,17 42,1+6,63 49,8+1,33 32,5+4,12
- globulins
MHAeke Ha npoTenHa 0,7-1,0 0,4 0,8 0,5 1,2
Protein index
B gonbnHeHune, MNOHMXEHMETO Ha In addition, a decrease in the
CbAbpXaHMeTo Ha obu, npoTeuH, anby- | content of total protein, albumin and

MWH 1 rama ro6yNnHn B KPBbBHUSA Cepym
BOAW [0 yBenuyaBaHe Ha karabonHuTe
peakuMn M HamansiBaHe Ha CuHTe3a Ha
NPOTENHM WU UMYHOBMOMOTMYHUTE npoLe-
CM B oOpraHu3amMa Mo Bpeme Ha CTpec.
HuBOoTO Ha Te3n npomeHn 3aBucu OT
CbCTOSHMETO Ha ajanTUBHUTE MeXaHW3-
MW Ha opraHv3ma vMm, nopagu Bb3pacTTa
N TeHeTUyHuTe aKTopu, Kakto u OT
cunara u npoab/KATENHOCTTa Ha dhak-
TopuTe Ha TexHosiormyeH ctpec. U npu
[BeTe MNpoyyeHu rpynu oBLe ce Habso-
filaBa MOHWXeHWe Ha O- u B-rnobynuHu,
[0KaTo  Y-rnoby/nMHBT  3HAuMTEsIHO ce
yBe/fMyaBa, KOeTO € XapaKTepHO 3a Xpo-
HUYHM YepHOApPO6HU 3abonsaBaHuA (xena-
TMT unu xenarto3a). Tbil kKaTo cpepHarta
Bb3pacT Ha XUBOTHUTE B ABETe Ipynu e
6una 5 rogMHM wn nNpuM  [OCTaTbYHO
WHTEH3UBHN (OU3MOJSIOTUYHN HAaTOBapBa-
HUS BbPXY TSA10TO (roguwHa 6pemMeHHOCT
W naktauus) Morar fa HacTbNAT paspy-
LUMTESTHWN MPOMEHUN B YepHus Apob. Bbn-
pekn ye OOLMAT MPOTEWH B KPbBTA € B
HOpPMaJIHM TpaHuuy, HO B pesynTar Ha
ancbanaHc BbB (hpakLMOHHUSA CbCTaB Ha
npoTenHWTe ce HabngasBa OTKIOHEHUE
OT HOpMaTa Ha NPOTENHOBUS UHAEKC.

52

gamma globulins in blood serum leads to
an increase in catabolic and a decrease in
protein synthesizing and immunobiological
processes in the body during stress.

The level of these changes depends on
the state of the adaptive mechanisms of
their body, due to age and genetic factors,
as well as the strength and duration of
technological stress factors.

In both studied groups of sheep, a
decrease in o- and [-globulins was
observed, while y-globulin was significantly
increased, which is typical for chronic liver
diseases (hepatitis or hepatosis).

Since the average age of animals in both
groups was 5 years, and with sufficiently
intense physiological stresses on the body
(annual  pregnancy and lactation),
destructive changes in the liver can occur.

Although the total blood protein is within
normal limits, but as a result of an
imbalance in the fractional composition of
proteins, a deviation from the norm of the
protein index is observed.



N3BOAN

Pesyntatute 0T Wu3cneABaHuATa
Mo3BOJISBAT Aa 3aK/THUNM, Ue acKaHCKuUTe
cenekuuy Ha OBLE CpaBHUTESIHO GbP30
obpasyBaT pedhsiekc KbM Mpoueca Ha
[lOEHe, U3M0N3Balikn [oWIHAa fMHelHa
WHCTanauusi ¢ ABe Mecta. Pesyntatute
OT XeMaTo/IOrMYHNTE M3c/eaBaHusi NoKas-
BaT /Qinnca Ha Bb3[ENCTBMETO Ha CTpec
BbPXY OBLe MO BPeMe Ha A0oeHe Un Toik
He e 3HauWUTesIeH W XNBOTHUTE GbP30 ce
afanTupart KbM TEXHO/IOTMYHUSA NPOLEC.

CONCLUSIONS

The research results allow us to
conclude that the Ascanian selection
ewes relatively quickly formed a reflex to
the milking process using a two-place
installation of a linear type. The results of
hematological studies indicate the
absence of the effect of stress on sheep
during milking, or it is not significant and
the animals quickly adapt to this
technological process.
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PE3IOME

Llenta Ha HacToALWOTO Npoy4yBaHe
e [la ce ycTaHOBM edheKTa Ha cTomaHckaTa
roguHa BbPXY MJIeYHOCTTa Ha OBLe
CTaponsiaHuHCkn uuraii. To e npoBegeHo
c 126 6pos oBue Malikm OT nopogaTa
CTaponiaHuHCKM Luraii Ha nbpBa, BTOpa
n TpeTa nakraumsa npes 2019 r. (64 6pos)
n 2020 r. (62 6pos). XXMBOTHUTE ca
oTrnexgaHn B EkcnepuMeHTanHaTa 6asa
Ha UMXK3 - TposiH 1 XpaHeHW No HOpPMU
CbC cBOOOAEH AOCTBHN A0 BOAA, a npes
MeceuuTe anpui-lonn XUBOTHUTE nacat
Ha nnaHuMHCKo nacuwe. CraHfapTHaTa
120-gHeBHa [oOiiHa MIEYHOCT e onpege-
NeHa VHAVBUAYAHO N0 KOIMYeCcTBOTO MAS-
KO Ha BCsAKa [OWHa KOHTPO/a, KOHTPO/n-
paHo no AC metoga Ha ICAR. Mne4yHocT-
Ta Ha oBueTe 3a 120 gHM e m34yucneHa
KaTto c6op Ha M/IeYyHoCcTTa OT OTAeNHUTe
KOHTPOJIHM nepuoau (Mecel, anpun-nu,
CbC cpefgHa npoabmkutenHoct 3013 AHu).
VHgopmaymaTa e obpaboTteHa no meTo-
ONTe Ha BapualMoHHaTa CcTaTucTuvKa.
EchekTbT Ha cTonaHckata rogvMHa BbpXy
n3cnefBaHUTe nokasaTtenn e ycTaHOBeH
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SUMMARY

The objective of the present study
is to determine the effect of the economic
year on the milk yield of ‘Staroplaninski
Tsigai' sheep breed. It was conducted
with 126 ewes of ‘Staroplaninski Tsigai’
on the first, second and third lactation in
2019 (64 ewes) and 2020 (62 ewes). The
animals were bred in the Experimental
Base of RIMSA in Troyan and fed
according to specific rates with free
access to water, as animals were grazing
on a mountain pasture in the months of
April-July. Standard 120-day milking yield
was determined individually by the
amount of milk in each milk control group
controlled by AC method of ICAR. The
milk yield of the sheep for 120 days was
calculated as the sum of the milk yield
from the individual control periods
(April-July, with an average duration of
30£3 days). The information was process-
ed by the methods of variation statistics.

The effect of the economic year on the
studied indicators was established by



ype3 ANOVA mogena Ha egHODaKTOpHUSA
OVCNEepCcuUoHeH aHanus, AOCTOBEpPHOCTTa
Ha B/MSHWETO Ha (hakTopuTe e onpeje-
NleHa no cTolHocTuTe Ha F-kputepus Ha
duwep, a 4OCTOBEPHOCTTA Ha pasnunkute
MeXay u3cneaBaHuTe rpynu — ypes t-tecta
Ha CTIOOEHT, CbC CTATUCTUYECKMS MakeT
Data Analysis, Microsoft Excel 2016. YcTa-
HOBEHO € [JOCTOBEPHO BAMSIHME Ha hakTopa
cTonaHcka rognHa (F=4.3*) Bbpxy CTOIHOC-
TUTe Ha goiiHaTta mneyHocT (50.5 | n 46.6
I) npn oBue oT nopogata CtaponiaHMHCKK
yuran. HabnwpgaBa ce HexapakTepHa
hopmMa Ha nakrauMoHHaTa Kpusa 3a nbp-
BarTa OT npoy4yBaHuTe rogmHu (2019 r.).
KnrovoBu aymn: CTaponiaHUHCKN
yurai, mMiedyHocT, edpekT Ha rogmHaTa

YBO/,

EfnHa oT nopogute oBuUe oTrnexaa-
HM B paioHa Ha CpegHa Crapa nnaHuHa
e CraponnaHuHckusa uuraid. MNpueto e ga
ce cuuTa, Ye Luraiickata nopofa He ce
OT/In4yaBa C BMCOKA MJIEYHOCT, HO pa3Ho-
0o6pas3HuTe NpMpPoa0 KIMMaTUYHU ocobe-
HOCTU Ha paiioHa ocurypsiBat ycnoBus 3a
BapupaHe Ha TO3M NpPU3HaK B MHOrO LUK-
pOKM rpaHnLM Npy NacuLLHO OTriexaaHe
Ha oOBUETe B M/aHWHCKUTE paioHu
(Odjakova e al., 2002).

CbCTaBbT Ha OBYETO MJISIKO U HEro-
BMAT [06MB Bapupa B LUMPOKN rpaHuum u
ce B/Msie OT Pas3nyHu hakTopu, Kato
nopoja, Bb3pacT, eTan Ha JflakrauusaTa,
Ce30H, cucteMa 3a [O0eHe U XpaHeHe,
reorpaccku pervoH n ap. (Fegeros et al.,
1995; Kafedjiev et al., 1998; Adrian and
Arancon, 2011; Gerchev et al., 2018).

dakTopuTe Ha OKOMHaTa cpeja,
KOUTO OKa3BaT B/MSHWE BbPXY M/IEYHOCT-
Ta Ha OBLeTe Ca onucaHu oT peguua yye-
Hn (Gonzalo et al., 1994; Cappio-Borlino
et al., 1997; Ploumi et al., 1998; Oravcova
et al., 2006). MeTeoponornyHuTe hakropu
KaTo TemnepaTypa, B/I&XXHOCT, CKOPOCT Ha
BATHPA U pagvaumsa ca haktopyu Ha OKon-
HaTa cpefa, KoMTO Morat Aa MoB/MsAAT Ha
H/MBaTa Ha KoMdOpT 1 CTPec Mnpu XMBOT-
Hute (Naskar et al., 2012). ToBa OT cBof
CTpaHa BOAM [0 HamasisiBaHe Ha fobusa

55

ANOVA model of one-way analysis of
variance. The reliability of the impact of
factors was determined by the values of
Fisher's F-test. The reliability of the
differences between the studied groups —
by Student's t-test, using Data Analysis
package, Microsoft Excel 2016. A
significant impact of the farm year factor
(F = 4.3*) on the values of milk yield (50.5
| and 46.6 1) was found in ‘Staroplaninski
Tsigai’ sheep breed. An uncharacteristic
form of the lactation curve was observed
for the first experimental year (2019).

Key words: ‘Staroplaninski Tsigai’,
milk yield, effect of the year

INTRODUCTION

‘Staroplaninski Tsigai' is one of the
sheep breeds raised in the region of the
Central Balkan Mountain. It is considered
that ‘Tsigai’ breed is not characterized by
high milk yield, but the diverse natural and
climatic features of the region provide
conditions for varying this trait in a very
wide range for sheep, which are grazing
in mountainous areas (Odjakova et al.,
2002).

The composition of sheep milk and
its yield varies widely and is influenced by
various factors, such as breed, age,
lactation stage, season, milking and
feeding system, geographical region and
others (Fegeros et al., 1995; Kafedjiev et
al.,, 1998; Adrian and Arancon, 2011,
Gerchev et al., 2018).

Environmental factors that affect
sheep milk yield have been described by
a number of scientists (Gonzalo et al.,
1994; Cappio-Borlino et al., 1997; Ploumi
et al., 1998; Oravcova et al., 2006).

Meteorological factors, such as temperature,
humidity, wind speed and radiation, might
have an impact on animal comfort and
stress levels (Naskar et al., 2012). This in
turn leads to a reduction in milk yield, as
temperature has a significant direct



Ha MJ/ISIKO, TbiA KaTo TemnepaTypara nMa
3HAUUTESTHO NPSKO Bb3AENCTBME BbPXY
OMONOTUYHNTE (PYHKLUUN Ha XXUBOTHUTE
(Silanikove, 2000).

Gerchev (1998) yctaHoBsIBa TEHAEH-
uMs 3a Mo-BMCOKaA MJIEYHOCT OT OBLE
CraponnaHuHckn Luraii npyu nanonssaHe
Ha NJIAHVHCKUTE W BWCOKOM/IAHWHCKUTE
nacva, Koeto CbOTBETCTBa C Buga u
(pazaTa Ha pasBUTME Ha TPEBOCTOSA
(Gerchev and Mihaylova, 1998).

B Hawata cTpaHa f4OOUBBLT Ha OBYE
M/ISIKO Ce OCblLecTBsBa npes onpegeneH
Ce30H, Nnopajmn Ce3oHHOCTa B pa3smMHOXa-
BaHeTO Ha nopoauTe oTrNeX4aHn y Hac.

Llenta Ha HacToALLOTO NpoyyBaHe
e [Ja ce ycTaHOBM edekTa Ha cTonaH-
ckata rofmHa Bbpxy M/IE4YHOCTTa Ha OBUE
CTaponiaHUHCKK uurai.

MATEPVAT U METOOU

MpoyyBaHeTo 6elle MpoBeAeHO C
126 6posA oBUe Malikm OT nopogara
CraponniaHvHCK/ uurali Ha nmbpea, BTOpa
n TpeTa nakrauua npes 2019 r. (64 6pos)
n 2020 r. (62 6pos). XXuBoTHUTE 65xa
oTrnexgaHn B EkcnepuMeHTasiHaTa 6asa
Ha UIMK3 - TposaH n XpaHeHn rno Hopmu
CbC CBOOOAEH AO0CTBLN A0 BOAA, a npes
MeceuuTe anpus-lonn XUBOTHWUTE nacart
Ha N1aHVHCKO nacuiue

CraHgapTHaTa 120-gHeBHa [AoliHa
M/IeYHOCT Oelle onpegeneHa WHAMBK-
JyasiHo No KO/INYECTBOTO MJISIKO Ha BCAKa
[oHa KOHTpona, KOoHTponupaHo no AC
mMetoga Ha ICAR. MneyHocTTa 3a KOH-
TponHuA geH Gelwe M3ynucneHa Kato ce
YMHOXMW KOJIMYECTBOTO Ha MOJIY4EHOTO
M/IAKO NPV MHAMBUAYaNHaTa KOHTposa CyT-
PVH MO KoedUUMEHT Ha CTafoTo, YCTaHo-
BEH 3a KOHTPOJIHMA AEH MO OTHOLUEHMETO
Ha KO/IMYECTBOTO CYTPELLUHO W BeyepHo
MJ/IAKO KbM CYTPELLUHOTO MJ/IAKO Mpu ABY-
KpaTHO goeHe. MneyHocTTa Ha oBUeTe 3a
ctaHpgapteH 120-gHeBeH [OeH nepuop,
(mecey, anpun-tonn) 6elle un34nUcneHa
KaTto cbop Ha MNeyHocTTa OT OTAe/HUTe
KOHTPOJIHM Nepuoam Ha BCsika oBLa. KoH-
TPOJTHUAT nepuog 6elle cbC cpegHa npo-
AbmkmtenHocT 303 gHn. MneyHocTTa 3a
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impact on the biological functions of
animals (Silanikove, 2000).

Gerchev (1998) found a tendency
for higher milk vyield in ‘Staroplaninski
Tsigai' sheep breed when using mountain
and high mountain pastures, which
corresponds to the type and phase of
development of grassland (Gerchev and
Mihaylova, 1998).

In  Bulgaria the production of
sheep’s milk is carried out during a certain
season, due to the seasonality in the
reproduction of the breeds in our country.

The objective of the present study
is to determine the effect of the economic
year on the milk yield of ‘Staroplaninski
Tsigai’ sheep breed.

MATERIAL AND METHODS

The study was conducted with 126
ewes of ‘Staroplaninski Tsigai’ on the first,
second and third lactation in 2019 (64
ewes) and 2020 (62 ewes). The animals
were bred in the Experimental Base of
RIMSA in Troyan and fed according to
specific rates with free access to water, as
animals were grazing on a mountain
pasture in the months of April-July.

Standard 120-day milking yield was
determined individually by the amount of
milk in each milk control group controlled
by AC method of ICAR. The milk yield for
the control day was calculated by
multiplying the milk amount obtained in
the individual control in the morning by the
herd coefficient, which was established for
the control day in relation to the amount of
morning and evening milk, to the morning
milk in case of double milking.

The milk yield for a standard 120-day
milking period (April-July) was calculated
as the sum of the milk yields from the
individual control periods of each sheep.

The control period was 30+3 days on
average. The milk yield for one control



e[MH KOHTPOJIEH Mepuof npeacTasBfsaBa
npon3BefeHNeTo OT MJIAKOTO 3a [AeHA Ha
KOHTponara n 6pos Ha fHUTE B KOHTPOS-
HWUA Nepuog,

VHgopmayusita e obpaboTeHa no
MeToAuTe Ha BapuaumoHHaTa CTaTuCTu-
Ka. EekTbT Ha cTonaHckata roguHa
BbPXY U3CneABaHNTe nokasartenun e ycra-
HoBeH ype3 ANOVA mogena Ha egHodbak-
TOPHWS AMCNEPCUOHEH aHa/us, [0CTOoBep-
HOCTTa Ha B/IMAHMETO Ha (pakTopuTe e
onpefjesieHa no CToMHoOCTUTE Ha F-kpute-
pusa Ha Puwep, a [OCTOBEPHOCTTa Ha
pasfivknTe Mexay uscnegsaHute rpynu —
ypes t-tecta Ha CTIOAEHT, CbC CTATUCTU-
yeckus nakeT Data Analysis, Microsoft
Excel 2016.

PE3SYNTATU N OBCbXOAHE

MneuyHocTTa € CWIHO 3aBucuMma oT
B/IMSIHMETO Ha cpejara W Mno-cneynasiHo
OT (DYPKHO-KTMMATUYHNTE YCNOBUSA Npes3
CbOTBETHATA CTOMaHCKa rogvMHa Wau no-
TOYHO OT YC/IOBUSITA Ha XpaHeHe u rne-
haHe BbB hepmute (Zhelyazkova et al.,
2014).

period is the milk production for the day of
the control and the number of days in the
control period.

The information was processed by
the methods of variation statistics. The
effect of the economic year on the studied
indicators was established by ANOVA
model of one-way analysis of variance.
The reliability of the impact of factors was
determined by the values of Fisher's
F-test. The reliability of the differences
between the studied groups by
Student's t-test, using Data Analysis
package, Microsoft Excel 2016.

RESULTS AND DISCUSSION

Milk yield is highly dependent on
the environmental impact and in particular
on the forage and climatic conditions
during the respective marketing year or
more precisely on the feeding and care
conditions on the farms (Zhelyazkova et
al., 2014).

Tabnuua 1. EpekT Ha cTonaHckaTa rogrHa Bbpxy 120 AHeBHaTa AoliHa M/1e4HOCT
Table 1. Impact on economic year on a 120-day milking yield

ANOVA ss df MS F
M3TO4YHMLUM Ha BapupaHe / Source of Variation

Mexay rpynute / Between Groups 477.44 1 477.44 4.294 *
OcTtatbk / Within group 13786.53 124 111.18

O6bua / Total 14263.97 125

Mpun npoyyBaHe edhekTa Ha cTonaH-
ckata roguHa BbpXy CcTaHgaptHaTa
120-gHeBHa AoOMHa MIEYHOCT Ha OBLETE
no-nyyeHata CTOWHOCT Ha F-kputepus
nokas-sa A0CTOBepPHO BusHue (P<0.05)
Ha u3cneABaHNna (PakTop BbPXY BapupaHeTo
Ha mneyHoctTa (F=4.294*) (Tabnuua 1).

Zhelyazkova et al. (2014) ca ycTa-
HOBUMM npu CuHTETMYHaATa nonynauus
6barapcka mneyvHa, vye epekTbT Ha CTonaH-
ckara rogvHa e fokasaH CTaTUCTUYecKn ¢
BMCOKa CTeneH Ha BeposaTHocT (P<0.001)
BbPXY M/IEYHOCTTA.

57

When studying the effect of the
economic year on the standard 120-day
lactation of sheep, the obtained value of
the F-criterion shows a significant impact
(P<0.05) of the studied factor on the
variation of milk yield (F=4.294*) (Table 1).

Zhelyazkova et al. (2014) found in
the Synthetic population Bulgarian dairy
that the effect of the economic year was
statistically proven with a high degree of
probability (P<0.001) on milk yield.
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our. 1. CpegHa MmrievHocT () 3a 120-aHeBeH A0eH nepuog,
Fig. 1. Average milk yield (l) for a 120-day milking period

Ha durypa 1 e npeactaBeHa Ooun-
HaTa MJ/IEYHOCT Ha Npoy4YBaHWUTE FOAUHN.
CpegHata CTOMHOCT Ha [foiHata Mmseu-
HOCT Ha oBueTe CTapOniaHMHCKU Lurai
npes3 2019 r. e 50.51, a Ta3u npe3 2020 r. —
46.6 |. Mo TO3M nokaszaTtes XUBOTHUTE Nak-
TMpanu nNpes ABeTe NpPoy4BaHu rOAUHN ca
B rpaHULMTE Ha MJIEYHOCTTa NMOCOYEHN B
Katasiora Ha nopogute cenckocTonaHcku
XMBOTHU B Penybnuka bbnrapus (2017).

Mo-HuckaTa CTOMHOCT Ha AoiHarta
MAe4YHoCT npe3 2020 r. 6u morna ga ce
0065ICHM OTYacTU C No-rosiemMms 6pori Mmnaam
XXMBOTHU, KOUTO NlaKTMpaT 3a MbpBu NbT.

Mpu yuraiickm oBue Gerchev et al.
(2013) poknagBat MEYHOCT Ha 2.5 T.
41.22 |, a Ha 3.5 1. 49.31 |, koeTo e no-
HUCKO OT YCTaHOBEHOTO OT Hac npe3 2019 .

[oiHaTta MIeYHOCT Npu Lumraincku
OBLlE Ha pa3/iMyHa Bb3pacT € OT4yeTeHa
oT Genkovski et al. (2003) n e CbOTBETHO:
Ha 2.5rog—42.401; Ha 3.5 1. —46.80 |; Ha
45r.—45.70 1. nHa 5.5r1. € 46.40 |, koeTo
ce pgob6nmkaBa [0 MNOJy4eHUTE OT Hac
pesyntatu npe3 2020 r.

Popova and Plugin (2003) npocne-
OABaT AMHaMuKaTa Ha miedHata npoayk-
TMBHOCT Ha Uuraicku mMaliku, Kato ycTaHo-
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Figure 1 shows the milk yield of the
studied years. The average value of milk
yield of ‘Staroplaninski Tsigai’ sheep
breed in 2019 was 50.5 |, and that in 2020 —
46.6 |. According to this indicator, the
lactating animals during the two studied
years were within the limits of milk yield
indicated in the Catalogue of farm animal
breeds in the Republic of Bulgaria (2017).

The lower milk yield in 2020 could
be partly explained by the higher number
of young animals lactating for the first
time.

Gerchev et al. (2013) reported for
at 2.5 years of age milk yield of 41.22 |,
and at 3.5 years of 49.31 |, which was
lower than we found in 2019.

Milk vyield in ‘Tsigai’ sheep of
different ages was reported by Genkovski
et al. (2003) and is respectively: at 2.5
years — 42.40 |; at 3.5 years — 46.80 [; at
4.5 years — 45.70 |. and at 5.5 years was
46.40 |, which is close to the results we
obtained in 2020.

Popova and Plugin, (2003)
monitored the dynamics of milk
productivity of ‘Tsigai’ ewes, establishing



BsiBaT rpynm ¢ no 48.2 1, 75.9 In 94.4 |
MAIAIKO 3a 4-pn MeceyHa fiakrtauusa. Buco-
KaTa N3MEeHYNBOCT Ha MNokKa3laTesinte mMned-
HOCT U XUMMWYEH CbCTaB Ha MJ/IAKOTO NO3-
BO/15IBa BUCOK epekT npy macoB 0T60p Ha
OBLIE Maiikv No Te3un NpusHaum.

groups with 48.2 1, 75.9 | and 94.4 | of milk
for a 4-month lactation. The high
variability of the milk vyield and its
chemical composition allows high effect in
a mass selection of ewes on these
grounds.

0,8
06 .\
I o4
) \-\\.
0
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dur. 2. JTakTauyoOHHN KPMBW 3a FOAMHUTE Ha Npoy4BaHe
Fig. 2. Lactation curves for experimental years

NakTaunoHHNUTE KpMBKU OTpassaBaLim
KOIMYECTBOTO MJISKO 38 KOHTPOJIHUSA [OeH
Ha OBUETe 3a [ABeTe NpoyyBaHW roAuHU
(2019 r. n 2020 r.) ca npeacTaBeHM Ha
durypa 2. Habnogaea ce HexapakTepHa
hopmMa Ha nakraumoHHaTa Kpvsa npes
2019 r. n KkpvBa C XxapakTepeH npodun
npe3 2020 r. MNo-H1CcKaTa MNEeYHOCT Ha Nbp-
Ba (npe3 2019 r. — 0.421 |) cnpsmo BTOpa
(cvoTBETHO, 0.591 ) fOiHa KOHTpOMa MOXe
[a ce 06SiICHM C No-KpaTKOTO BpeMe OT Ha-
4yasioTO Ha [O0EHeTO A0 MbpBa KOHTPONa,
nopagn KOETO >XMBOTHWUTE Oule He ca
pasrbpHanu NbAHUA cu noTeHuunan. Cnepg,
TOBa [0 Kpas Ha [OolHMA nepuog med-
HOCTTa HamasifiBa kaTo cnejsa Hopma-
HUTE 3aKOHOMEPHOCTU Ha XoJa Ha NakTa-
uusaTa. NMofobHO Ha ycTaHOBEHOTO OT Hac
3a 2019 r., HexapakTepHa nakraynoHHaTa
KpvBa Habnwogasa Ivanova (2013), ¢ mneu-
HOCT Ha BTOpa [0iHa KOHTPOo/1a JOCTOBEPHO
No-BMCOKa OT Ta3n Ha NbpBa KOHTPONa.
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The lactation curves reflecting the
sheep milk amount for the control day for
both experimental years (2019 and 2020)
are presented in Figure 2. An unusual
shape of the lactation curve in 2019 and a
curve with a characteristic profile in 2020
are observed. The low milk yield of the
first (in 2019 — 0.421 1) compared to the
second (respectively 0.591 ) milking
control can be explained by the shorter
time from the beginning of milking to the
first control, due to which the animals
have not yet reached their full potential.

Then, by the end of the milking period, the
milk yield decreased following the normal
patterns of lactation. Similar to what we
found for 2019, an uncharacteristic
lactation curve was obtained by Ivanova
(2013), with a milk yield of the second
milking control significantly higher than
the first control.



OT aHanu3a Ha JaHHUTe 3a CpefHo-
[HeBHaTa M/IeYHOCT e BUAHO, Ye TA Bapw-
pa ot 0.281 | Ha IV KoHTpona (M. tou) fo
0.591 | Ha Il koHTpona (M. mait) npe3 2019
r. Genkovski and Gerchev (2006) cbLulo
ca nosyynan Hai-Bucoka cpefHo-gHeBHa
M/IEYHOCT Mpe3 MeceL, Maii.

Hali-Bcoka cpefgHO AHEBHa Mieu-
HOCT e ycTaHoBeHa Ha | KoHTpona (M.
anpun) 0.712 |, a Hair-Hucka 0.131 | Ha IV
KoHTpona (M. tonn) npes 2020 r. Mpes me-
cey anpwn 2020 r. MaieyHOCTTa Ha uuraii-
CKWTe OBLETE € N0-BMUCOKa B CPaBHEHVE C
npeaxogHarta roguHa. MonyyeHnTte OT Hac
JaHHW cbBnagaT ¢ pesyntatute Aoknag-
BaHu 0T Gerchev (2010) npw uwuranckm
oBUe Ha 3.5-rogvwHa BbBL3PaCT, 3a Cb-
LMAT MeceL, OT roguHara.

N3BOAM

1. MNpu npoyyBaHeTO Ha echekTa Ha
cTonaHckata roguvHa BbPXy [goWHaTa
M/IEYHOCT Ha oBLe OoT nopogata Crapo-
nAaHVHCKK uurali 6elue ycTtaHOBEHO AOCTO-
BEPHO B/MsAHNE Ha hakTopa (F=4.3*) BbpXy
cToliHoCcTUTE Ha AoiHata mneyHocT (50.5 |
n46.6 1.).

2. YcTaHOBeHa Gelle HexapakTepHa
hopma Ha nakTaumoHHaTa kpuBa 3a 2019 .

The data analysis on the average
daily milk yield shows that it varied from
0.281 | for IV control (July) to 0.591 | for Il
control (May) in 2019. Genkovski and
Gerchev (2006) also received the highest
average daily milk yield in May.

The highest average daily milk yield
was found at the | control (April) with
0.712 |, and the lowest at the IV control
(July) with 0.131 | in 2020. In April 2020,
the milk yield of ‘Tsigai’ sheep was higher
compared to the previous year. Our data
coincide with the results reported by
Gerchev (2010) for ‘Tsigai’ sheep aged
3.5 years, for the same month of the year.

CONCLUSIONS

1. During the study of the effect of
the marketing year on the milk yield, a
significant impact of the farm year factor
(F=4.3*) on the values of milk yield (50.5 |
and 46.6 1) was found in ‘Staroplaninski
Tsigai’ sheep breed.

2. An unusual shape of the lactation
curve for 2019 was established.
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PE3IOME

Llen Ha HacToAWOTO npoy4yBaHe e
[Ja ce ycTaHoBM edhekTa Ha cTonaHckarta
roguHa BbpXy M/IEYHOCTTA Ha KapakayaH-
Ckn oBuUe. TO e npoBefdeHo ¢ 127 6pos
oBLUE Malikm oT KapakauyaHckaTa mopoga
Ha NbpBa, BTOpa U TpeTa Nnakrauusa npes
2019 r. (63 6pos) n 2020 r. (64 6poK).
XKuBoTHWUTE ca oTrnexgaHn B Ekcnepu-
MeHTanHata 6a3a Ha WIMXX3 - TposH u
XpaHeHu o HOpPMK CbC CBOBOAEH AOCTHN
0O BOAa, a npe3 MeceuuTe anpui-tnu
XMBOTHUTE nacar Ha NnaaHWHCKO nacuiie.
CraHgapTHaTa 120-gHeBHa AoiiHa Mseu-
HOCT e ofnpejefieHa WHAVBUAYanHO Mo
KO/IMYEeCTBOTO MJISKKO Ha BCska AoiHa
KOHTpO/ia, KOHTponupaHo no AC mertoga
Ha ICAR. MneyHocTTa Ha oBueTe 3a 120
OHVW e un3uucrieHa kato cbop Ha Mneu-
HOCTTa OT OTAENHUTE KOHTPOSIHU nepuoan
(meceL, anpun-tonn, CbC cpegHa Npoab-
xutenHoct 3013 gHu). MiHcopmaymsaTa e
06paboTeHa N0 MeToANTE Ha BapuaLlMOH-
HaTa ctaTucTuka. EchekTsbT Ha cTonaHcka-
Ta rovHa BbpXy u3cnenBaHUTe Mnokasa-
Tenun e ycrtaHoseH ype3 ANOVA mogena
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SUMMARY

The objective of the present study
is to determine the effect of the marketing
year on the milk yield of ‘Karakachanska’
sheep breed. It was conducted with 127
ewes of ‘Karakachanska’ sheep breed’ at
the first, second and third lactation in
2019 (63 ewes) and 2020 (64 ewes). The
animals were bred in the Experimental
Base of RIMSA in Troyan and fed
according to the norms with free access to
water, as the animals were grazing on a
mountain pasture in April-July. Standard
120-day milk vyield was determined
individually by the amount of milk in each
milking control group controlled by AC
method of ICAR. The milk yield of the
sheep for 120 days was calculated as the
sum of the milk yield from the individual
control periods (April-July, with an
average duration of 30+3 days).

The information was processed by the
methods of variation statistics. The effect
of the marketing year on the studied
indicators was established by ANOVA



Ha efHOhakKTOpHUA AMCMEePCUOHEH aHa-
M3, [O0CTOBEPHOCTTA Ha B/IMSAHMETO Ha
(hakTopuTe e onpegeneHa no CToMHOCTK-
Te Ha F-kputepus Ha duwep, a JOCTOBEP-
HOCTTa Ha pasnukute mexgy uscnepsa-
HWUTEe rpynu — ypes t-Tecta Ha CTIOAEHT,
CbC cTatucTnyeckus naket Data Analysis,
Microsoft Excel 2016. YcTaHoBEHO € Aoc-
TOBEPHO B/IMSAHME Ha CTOMaHcKaTa rognHa
(F=4.6*) BbpXxy CTOMHOCTUTE Ha AoliHaTa
mMneyHocT (46.4 | n 34.5 1) npu oBUe oOT
KapakauaHckata nopoga. Habnogasa ce
HexapakTepHa doopma Ha nakTauvoHHUTe
KPUBM ¥ Npu ABeTe n3cefBaHn roguHN.
KnrouoBn aymun: KapakavaHcka
nopogja, MeyHoCT, edhekT Ha roguHarta

yBO/[,

KapakauyaHckuTe OBLE ce OTIiex-
[JaT OCHOBHO B M/IaHWHCKMUTE 1 nosaynna-
HUHCKWTE palioHn Ha bbarapus. MNopoaa-
Ta e gpebHa, oobpe npucnocobeHa KbMm
CYpOBUTE YC/OBUSA B MIAHUHCKUTE WU
NOMYNMIAHNHCKA paioHn, TA e 4acT oT
KyNTYpHOTO HacneAcTBo Ha bGankaHckuTe
Hapoau. MecTHuTe Nopoam oBLe, YacT oT
KOUTO € KapakayaHckaTa OBLa ca LeHeH
reHeTMYeH pe3epBs 3a ona3BaHeTo Ha bumo-
NornyHoTo pasHoobpasue (Stojilikovic et
al., 2015; Staykova and Penchev, 2018).

Mopopgarta ce oTrnexpa 3a [06uB
Ha MNSKO, Bb/HA W arHeTa. [Jo6GMBBLT Ha
OBYE MJISIKO W HETOBUAT CbCTaB Bapupa B
LLUMPOKM TPaHULM U Ce BNNSie OT MHOXeC-
TBO TEHETUYHN W HEreHeTUYHU dhakTopu
(Morsy, 2002; Hamdon, 2005, Oravcova
et al.,, 2006, 2007, 2015; Allah et al,
2011; Komprej et al., 2012; Pacinovski et
al., 2016; Gerchev et al., 2018), kakTo n
OT HumBaTa Ha cTtpec (Silanikove, 2000;
Naskar et al., 2012; Abecia et al., 2017).

Llenta Ha HacTOALWOTO MpoyyBaHe
€ [a ce ycTaHOBM eddekTa Ha CTOnaHcka-
Ta roguHa BbpPXy MJEYHOCTTa Ha Kapa-
KauyaHCKu OBLIE.

MATEPVAT N METOON

MpoyuBaHeTO e nposegeHo c 127
6pos oBLe Malikn OoT KapakayaHckaTta nopo-
Ja Ha nbpBa, BTOpa W TpeTa Nakrauus
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model of one-way analysis of variance.
The reliability of the impact of factors was
determined by the values of Fisher's F-test.

The reliability of the differences between
the studied groups — by Student's t-test,
using Data Analysis package, Microsoft
Excel 2016. A significant impact of the
farm year factor (F=4.3 *) on the values of
milk yield (50.5 | and 46.6 |) was found in
‘Karakachanska’ sheep breed. There
were noncharacteristic lactation curves in
both experimental years.

Key  words: ‘Karakachanska’
sheep breed, milk yield, effect of the year

INTRODUCTION

‘Karakachanska’ sheep breed is bred
mainly in the mountain and foot-hill regions
of Bulgaria. The breed is small-sized, well
adapted to the harsh conditions in these
areas, besides it is a part of the cultural
heritage of people in the region of the
Balkans. Local sheep breeds, including

‘Karakachanska’ sheep breed, are a
valuable genetic reserve for the
preservation  of  biological  diversity

(Stojilikovic et al., 2015; Staykova and
Penchev, 2018).

The breed is raised to obtain milk,
wool and lambs. The sheep milk yield and
its composition vary widely and is
impacted by various genetic and non-
genetic factors (Morsy, 2002; Hamdon,
2005; Oravcova et al., 2006, 2007, 2015;
Allah et al., 2011; Komprej et al., 2012;
Pacinovski et al., 2016; Gerchev et al.,
2018), as well as stress levels (Silanikove,
2000; Naskar et al., 2012; Abecia et al.,
2017).

The objective of the present study
is to determine the effect of the marketing
year on the milk yield of ‘Karakachanska’
sheep breed.

MATERIAL AND METHODS

It was conducted with 127 ewes of
‘Karakachanska’ sheep breed’ at the first,
second and third lactation in 2019 (63



npes 2019 r. (63 6posa) n 2020 r. (64
6pos). XKnBoTHUTE ca oTrnexgaHun B Ekc-
nepyMmeHTasiHata 6as3a Ha VIMK3 - TposH
N XpaHeHU No HOPMU CbC CBOOOAEH [OC-
ThN 40 BOAA, a Npes nepuoga anpun-toam
XXMBOTHUTE nacart Ha NJaHUHCKO nacuile.
CraHgapTHaTta 120-gHeBHa AoiiHa
MJ/IEYHOCT € OonpegesieHa UHANBUAYaHO
Mo KOSIMYECTBOTO MJISIKO Ha BCSAKa AOMHa
KOHTpO/na, KoHTponvpaHo no AC meToga
Ha ICAR. MneyHocTTa 3@ KOHTPOJIHUA
[EH € U34YUC/IeHa, KaTo Ce YMHOXMW Kon-
4YeCcTBOTO Ha MOJSYYEHOTO MJSKO NpuU
UHAVBUAyanHata KOHTpona CyTpuH no
KoehLUMEeHT Ha CTafoTo, YCTaHOBEH 3a
KOHTPO/IHMSA [€H MO OTHOLUEHWETO Ha KO-
JINYECTBOTO CYTPELLHO M BEYEPHO MIISKO
KbM CYTPELHOTO MASKO Npu ABYKPaTHO
JoeHe. MyieyHoCTTa Ha OBLETe 3a CTaH-
fapTeH 120-AHEBEH [OEH Mepuog € usuuc-
NeHa KaTo c6op Ha MJeYyHocTTa OT OTAeN-
HUTE KOHTPOMHU nepuoan (anpua-tnun) Ha
BcsAka oBua. KOHTponHuAT nepuopg Gele
CbC cpefHa npoabmkntenHoct 30£3 gHu.
MneyHoCTTa 3a efMH KOHTPOJIEH Nepuog,
npeacTasnsiBa Npov3BefeHNeTo OT M/s-
KOTO 3a [EeHsl Ha KOHTponata u 6pos Ha
OHWTE B KOHTPOJIHUS NEPUOA.
WHdopmauuaTa e obpaboTeHa no
MeToAuMTe Ha BapuauMoHHaTa CTaTucTu-
Ka. EQDeKTBT Ha cTonaHckarta roguHa Bbp-
Xy uscnegBaHuTe nokasatenu e ycraHo-
BeH upe3 ANOVA mopgena Ha epgHodbak-
TOPHWS AUCNEPCUOHEH aHanus3, AoCToBep-
HOCTTa Ha B/IMAHMETO Ha hakTopuTe € on-
pegeneHa Mo cTOMHOCTUTE Ha F-kpuTepusi
Ha duwep, a AOCTOBEPHOCTTA Ha pas/u-
KUTE Mexay nuscnegsaHute rpynu - ypes t-
TecTa Ha CTHOAEHT, CbC CTAaTUCTUYECKNS
nakeT Data Analysis, Microsoft Excel 2016.

PE3SYNTATU N OBCBbXOAHE
AHaNU3bT Ha BapuaHca 3a ycTaHo-
BABaHe Ha edekTa Ha cTonaHckaTa rogu-
Ha Bbpxy BapupaHeto Ha 120-gHeBHaTa
JoliHa MnevHocT e gocTtoBepeH (P<0.05)
(Tabnumuya 1).
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ewes) and 2020 (64 ewes). The animals
were bred in the Experimental Base of
RIMSA in Troyan and fed according to the
norms with free access to water, as the
animals were grazing in a mountain
pasture in April-July.

The standard 120-day milk vyield
was determined individually by the
amount of milk in each milking control
group controlled by AC method of ICAR.
The milk yield for the control day was
calculated by multiplying the milk amount
obtained in the individual control in the
morning by the herd coefficient, which
was established for the control day in
relation to the amount of morning and
evening milk compared to the morning
milk in case of double milking. The milk
yield for a standard 120-day milking
period (April-July) was calculated as the
sum of the milk yields from the individual
control periods per each sheep. The
control period was 30+3 days on average.
The milk yield per one control period is
the milk production per the day of the
control and the number of days during the
control period.

The information was processed by
the methods of variation statistics. The
effect of the marketing year on the studied
indicators was established by ANOVA
model of one-way analysis of variance.
The reliability of the impact of factors was
determined by the values of Fisher's
F-test. The reliability of the differences
between the studied groups - by Student’s
t-test, using Data Analysis package,
Microsoft Excel 2016.

RESULTS AND DISCUSSION
The variance analysis for
establishing the effect of the marketing
year on the variation in the 120-day milk
yield is reliable (P<0.05) (Table 1).



Tabnunua 1. EdekT Ha cTonaHckata
MJIEYHOCT npu oBLeTe oT KapakayaHcka nopoaa

Table 1. Effect of the marketing year

‘Karakachanska’ sheep breed

roguHa BbpXy 120-gHeBHaTa AoiiHa

on the 120-day milk vyield of

ANOVA ss df MS F
M3TOo4HMLM Ha BapupaHe / Source of Variation

Mexay rpynute / Between Groups 4500.32 1 4500.32 4.582 *
Octatbk / Within group 122773.9 125 982.19

O6uia / Total 127274.2 126

MneyHocTTa Ha OBLETe e 3aBucu-
Ma OT BAMSHWETO Ha cpegaTta W no-crne-
LMasHO OT (PypadkHO-KNMMATUYHUTE YCI10-
BMSA Npe3 CbOTBETHATA CTOMNAaHCKa, Kato u
OT YCMOBUATA Ha XPaHeHe U OTrexaaHe.
HeszaBnCcuMMO, 4Ye TeHEeTUYHUAT noTeHLuan
e [eTepMUHMpaH OT nopogHarta npuHag-
NIEXXHOCT Ha >XMBOTHOTO, 3a fa AOCTUrHe
CBOS MakcuMym peluasallia posns uma
BNMsiHMETO Ha cpeparta (Zhelyazkova et
al., 2014, Staykova et al., 2015).

Zhelyazkova et al. (2014) ca ycTta-
HOBUMN Npu oBLEeTe OT CUHTETUYHA Mony-
nauymsa 6barapcka MaedHa, ye edekTbT
Ha cTonaHckara roguHa e fokasaH CcTa-
TUCTUYECKN C BUCOKA CTENEH Ha BeposiT-
HocT (P<0.001) BbpXxy M/IeYHOCTTA.

Ha durypa 1 e npeactaBeHa OoW-
HaTa MJ/IEYHOCT Ha Npoy4YBaHWUTE FOAUHN.
CpegHata CTOWHOCT Ha [foiHata Mmseu-
HOCT Ha KapakadaHckute osue npes3 2019
r.e46.41, aTtasn npe3 2020 r. — 345 I
Mo TO3n nokasaTen XWBOTHUTE JlakTupa-
nn npe3 2019 r. ca B rpaHuumMTE HA MNey-
HOCTTa MocoyeHn B Katasnora Ha nopogu-
Te Ce/ICKOCTONaHCKN XUBOTHU B Peny6vka
Bbnrapua (2017), Ho npe3 2020 r. ca ¢
pervctpupaHa no-Hyucka AoiHa MAeYHOCT.
Mo-H1cKaTa CTOMHOCT Ha AoWHaTta Mseud-
HocT npe3 2020 r. 6 morna ga ce 065CHM
oTyacTu C no-rosfiemus  6poin  mnagu
XXMBOTHU, KOUTO NlaKTMpaT 3a MbpBu NbT.
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Milk yield is highly dependent on
the environmental impact and in particular
on the forage and climatic conditions
during the respective marketing year or
more precisely on the feeding and care
conditions on the farms. Although the
genetic potential is determined by the
animal breed, the environmental impact
has a decisive role in reaching the
maximum (Zhelyazkova et al.,, 2014;
Staykova et al., 2015).

Zhelyazkova et al. (2014) found in
sheep from the Synthetic population of
Bulgarian milk breed that the effect of the
marketing year was proved statistically
with  a high degree of probability
(P<0.001) on milk yield.

Figure 1 shows the milk yield in the
experimental years. The average value of
milk yield of ‘Karakachanska’ sheep breed
in 2019 was 46.4 | and in 2020 was 34.5 1.
According to this indicator, the lactating
animals during the two experimental years
were within the limits of milk vyield
indicated in the Catalogue of livestock
animal breeds in the Republic of Bulgaria
(2017), but in 2020 they registered lower
milk yield. The lower milk yield in 2020
could be partly explained by the higher
number of young animals lactating for the
first time.
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Fig. 1. Average milk yield (I) for a 120-day milking period in ‘Karakachanska’

sheep breed

Taka ycTaHOBeHaTa OT Hac MJeu-
HOCT npu KapakayaHCKWTe oOBUe npe3
2019 r. e 65M3Ka A0 ycTaHoBeHarta OT
Tsochev et al. (1999), koaTo e 41.131 |I.
BapupaHeTo no TO3M Mpu3HaK npu pas-
JINYHUTE aBTOPW € MHOro ro/sAMO, KaTo
npu Genkovski et al. (2002) ta e 55.970 |,
a npu Boykovski (2003) e 37.640 .

JlakTauMoHHMTE KPVMBW Ha MJey-
HOCTTa 3a KOHTPO/NHWA [eH Ha OBLeTe 3a
ABeTe npoyysaHu roguHun (2019 r. n 2020
r.) ca npeacraBeHun Ha durypa 2. Habnto-
JaBa ce HexapakTepHa dopmMa Ha nakra-
LUMOHHUTE KpuBW. [o-HMCKaTa MIeyHoCT
Ha nbpBa (nNpe3 2019 — 0.386 1 1 0.311 | —
npes3 2020 r.) cnpsaMo BTopa (CbOTBETHO,
0.556 | 1 0.391 ) goitHa KOHTpO/sIa MOXe
Ja ce 06SACHM C HeJoCTaTbyYHOTO Bpeme
OT Ha4ya/10TO Ha [O0EHETO, Nnopaau KoeTo
XMWBOTHMTE Ole He ca pasrbpHam
Mb/HUA cu noTeHuuan. Cnen Ttosa Ao
Kpas Ha [oWiHUS nepuoj MeyHocTTa
Hamansea, kaTo crfefsa HOpMasiHUTe
3aKOHOMEPHOCTU Ha XoJa Ha nakrauuaTta.

Mopo6bHW pesynTtatu 3a TeHAeHUus
Ha HamansiBaHe Ha MJ/IeYHOCTTa B Kpas Ha
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Thus, the milk  yield of
‘Karakachanska' sheep registered in the
current experiment in 2019 was close to
that found by Tsochev et al. (1999), which
was 41.131 I. The variation on this basis
in different authors is very large, as in
Genkovski et al. (2002) it was 55.970 |,
and in Boykovski (2003) it was 37.640 |.

The lactation curves reflecting the
sheep milk yield for the control day for
both experimental years (2019 and 2020)
are presented in Figure 2. There were
noncharacteristic lactation curves in both
experimental years. The lower milk yield
of the first (in 2019 - 0.386 | and 0.311 | in
2020) compared to the second
(respectively 0.556 1) milking control can
be explained by the shorter time from the
beginning of milking, due to which the
animals have not yet reached their full
potential. Then, by the end of the milking
period, the milk yield decreased following
the normal patterns of lactation course.

Similar results for a tendency to
decrease milk yield at the end of the



NaKTaUMOHHWSI Nepuos, nokassea flakTaloH-
HaTa KpuBa B m3cnegBaHusta Ha Petrova
et al. (1998) n Oravcova et al. (2015).

lactation period are shown by the lactation
curve in the studies of Petrova et al.
(1998) and Oravcova et al. (2015).
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dur. 2. lakTauMoOHHN KPUBK 3a rognHUTE Ha Npoy4yBaHe
Fig. 2. Lactation curves for experimental years

W npe3 gBeTe roguHu Haii-BMCOKa
CpefHOAHEBHA MJIEYHOCT e YyCTaHOBeHa
Ha Il koHTpona (M. maii) 0.556 | npe3 2019
r. n 0.391 | 3a 2020 r., KOETO KOpPEeCcrnoH-
Ampa c yctaHoBeHOTO oT Tsochev et al.
(1999). foknagBaHnTe OT aBTOPUTE CTON-
HOCTW 3a CpefHOAHEeBHaTa MJIEYHOCT Mo
Meceum e KakTo cneggsa: M anpun — 0.373 1,
M. Maii — 0.473 |, M. toHn — 0.249 | n m.
torm — 0.165 | n ce pobnmkasa Ao
noJly4eHOTO OT Hac.

Mpe3 mecey man 2019 r. Mneu-
HOCTTa Ha KapakavyaHCKuTe OBLEe e no-
BMCOKa B cpaBHeHue ¢ 2020 r. roguHa.

Mpu KapakavyaHCcKM OBLE, B 3aBUCK-
MOCT OT MUrMeHTaLuATa Ha PyHOTO M Ha
rnaearta u kpakaTa, Gerchev et al. (2017)
ca KoHcTaTmpasiv no-BMcoka cpegHoaHeB-
Ha MJIeYHOCT npe3 Mecel anpun
0.368-0.440 I. Genkovski et al. (2002) cb-
obwaear 3a cpefHOAHEBHA M/IEYHOCT B
nepuoga anpwn-tonu, ot 0.580 go 0.290 |,
KaTo CbLLO ca 0TYE I Hali-BUCOKA CTOMHOCT
Ha nokasartens npes Mecey, anpusi, KOeTo
He cbBMnaga C NoOsIy4eHOTO OT Hac. Ho
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In both years, the highest average
daily milk yield was established at the I
control (May) 0.556 | in 2019 and 0.391 |
for 2020, which corresponds to the
findings of Tsochev et al. (1999). The
values reported by the authors for the
average daily milk yield by months are as
follows: April — 0.373 |, May — 0.473 |,
June — 0, 249 | and July — 0.165 | and is
close to what we received.

In May 2019, the milk yield of
‘Karakachanska’ sheep was higher than in
2020.

In ‘Karakachanska’ sheep,
depending on the pigmentation of the
fleece and the head and legs, Gerchev et
al. (2017) found a higher average daily
milk yield in April — 0.368-0,440 |. Genkovski
et al. (2002) reported an average daily milk
yield in the period April-July, from 0.580 to
0.290 |, and also reported the highest value
of the indicator in April, which does not
coincide with the present study.



YCTaHOBEHWAT OT [BaTa aBTOPCKW KOJIEKTU-
Ba CpeAHOHeBEH MieyeH Ao6uB ce Ao6u-
Xa [0 pesynTaTnTe B HALLETO U3C/efBaHe.

N3BOAN

Mpy npoyyBaHETO Ha ediekTa Ha
cTonmaHckarta roguHa Bbpxy goiHarta Mieu-
HOCT Ha OBLE OT KapakayaHckaTa nopopa
felle YCTAHOBEHO AOCTOBEPHO B/IUSHMUE HA

However, the average daily milk yield
established by the two author teams is close
to the results in the present study.

CONCLUSIONS

During the study of the effect of the
marketing year on the milk vyield, a
significant impact of the marketing year
factor (F=4.6*) on the values of milk yield

cpaktopa (F=4.6*) Bbpxy cToiiHocTute Ha | (46.4 | and 34.5 I) was found in
AounHaTa M/1e4-HOCT (464 In34.5 |) ‘Karakachanska’ Sheep breed.
YcraHoBeHa Oelle HexapakTepHa There  were  noncharacteristic

dhopma Ha NakTayMoHHWUTE KPUBM W MNpu
[BeTe U3cneBaHu roguHn.

lactation curves in both experimental years.
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PE3OME

B EcnepumeHTanHata 6a3a Ha
MHcTUTyTa MO NNAHWHCKO >XMBOTHOBbBA-
CTBO 1 3emegfenve - TposiH e npoBeneH
CpaBHUTENEH ONWUT C LS yCTaHOBsABaHe
yrontesHuTe  CrnocobHocTu, Mecogain-
HOCTTa M KayecTBara Ha MecoTo OT MecCT-
HUTEe nopoan TeTeBeHcKka W KoT/eHcKa
(BkntoueHn B cnucbka Ha M3XI 3a
3acTpalleHu OT u3yesBaHe noposau).

KvBOTHWTE, BK/IOYEHW B onuTa ca
0oTO6MTU Ha 45-gHeBHa Bb3pacT npu 14-23
kg XMBO Terno n NMHTEH3NBHO yrosisaHn 60
OHW. B pe3ynTtaT Ha npoy4BaHeTo e ycTa-
HOBEHO, Ye MbXKUTe arHeta OT TeTeBeH-
ckata nopofa ca ¢ Hali-BUCOK NHTEH3UTEeT
Ha pacTex, No-BMCOK CpefHOAHEBEH Npu-
pacT 3a uenusa yroutesneH nepuog — 0,250 kg,
JoKaTo Ha MbXKuTe OT KoTneHckara e
0,201 kg. Pa3xoabT Ha thypax B KEP un
MCY 3a 1 kg npupacT € Hai-HUCBLK npu
MBXKMUTe arHeTa oT KoTneHckata nopoja —
5,77 KEP n 897 g NCY. MbXxkuTte arHeta
OoT TeTeBeHCKaTa nopoja ca m3pasxoBa-
nn ¢ 18,63% no-manko KEP un 18,64% no-
Mauiko MNCY 3a 1 kg npupacT oT XeHckute
OT chbllata nopoaa.
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SUMMARY

A comparative experiment was
conducted at the Experimental Base of
the Research Institute of Mountain
Stockbreeding and Agriculture in Troyan.
Its objective was to observe the fattening
abilities, meat yield and meat quality of
local sheep breeds, such as ‘Tetevenska’
and ‘Kotlenska’ (included in the list of
Ministry of Agriculture, Food and Forestry
for endangered breeds).

The animals included in the
experiment were weaned at 45 days of
age at 14-23 kg live weight and intensive-
ly fattened for 60 days. As a result of the
study, it was found that ‘Tetevenska’ male
lambs had the highest growth intensity,
higher average daily growth for the whole
fattening period with 0.250 kg, while the
‘Kotlenska’ male lambs were 0.201 kg.
The lowest consumption of fodder in FUG
and PDI (Protein digestible in intestine) per
1 kg growth was found in ‘Kotlenska’ male
lambs (5.77 FUG and 897g PDI). Male
lambs of the Teteven breed spent 18.63%
less FUG and 18.64% less PDI per 1 kg
of growth than females of the same breed.



MBXKUTE W >KEHCKUTE arHeTta oOT
KoTneHckata mnopoja ca C MO-BUCOKU
CTOMHOCTM MO OTHOLUEHME Ha Teri0To Ha
TONBLA W OXMafileH Tpyn, CNpsMo Tesn oT
TeTeBeHckaTa nopogja.

C Hal-BUCOK KNlaHWM4yeH paHiemaH
ca XeHckuTe arHeta oOT TeTeBeHckaTa
nopoga — 42,16%, a C Hal-HUCBK —
MBbXKMTE OT cbLiara nopoga — 37,72%.

CBbOTHOLLEHMETO KOCTU-MecOo (koe-
PULUMEHT Ha MECOZAaNHOCT) NpU MBXKUTE
arHeta ot TeTeBeHckaTa nopoga e 1:2,66,
a npu xeHcknTe e 1:3,04. KoepmyneHTbT
€ Hali-BMCOK NP XXeHCKNTe TeTEBEHCKN U
Hali-HUCBK NpU  XeHckuTe KOoTneHcku
arHera.

KntouoBu aymn: TeTeBeHcka nopoja
oBue, KoTneHcka nopoga oOBUe, arHeta,
YroUTeNIHN CMOCOBHOCTM, WHTEH3UTET Ha
pacTtex, koeduumeHT Ha MecoAainHoCT

YBO/,

PacTtexbT 1 pasBUTMETO Ha XMBOT-
HUTE ce onpefensaT OoT TeXHUTe Hacneg-
CTBEHM 3a/10k6U1, yCnoBUsATa Ha BbHLUHA-
Ta cpefa (rNaBHO XpaHEHETO), KakTo W
B3aMMOAENCTBMETO Ha Te3n ABa drakTopa.

VkoHOMMYeckaTa etheKTMBHOCT npu
OTrNIexaaHeTo Ha OBLE B Hali-BMCOKa CTe-
neH ce onpegens oT NpuMxoguTe OT Meco
N OT pasxogute Ha ypax 3a eguHula
npogykuus. MNpu ycnoeusita Ha nasapHarta
MKOHOMMUKA € Ha/IOXUTETHO 3a4b1604YEHO
npoyyBaHe Ha ONTUMasIHATE CPOKOBE 3a
yrosiBaHe Ha M/aguTe XUBOTHW W Hali-
e(heKTMBHOTO NpeAKNaHNYHO Terno.

MpoyyBaHMATa Ha MHOrO aBTOPWU
BbpPXY YroumTenHuTe CnocobHOCTU W Kna-
HWUYHWUTE KayecTBa U KayecTBata Ha Meco-
TO Ha arHeTarta OT MeCTHU (rpyboBb/IHEC-
TW), NONYTHHKOPYHHU, THbHKOPYHHW 1 MJey-
HW nopoau OBLE W TeXHUTE KPbCTOCKU
nokassar, Y4e ONTUMasIHOTO XMBO Terno 3a
KnaHe npu Tax e mexagy 30 m 40 kg
(Stankov, 1983; Boykovski, 1995;
Nedelchev and Raicheva, 2001; Slavova
et al., 2001; Nedelchev, 2005; Ignatova et
al., 2005; Slavov et al.,, 2005; Laleva et
al., 2007; Raschidi et al., 2008; Stancheva
et al., 2011 v gpyrn).
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Male and female lambs of
‘Kotlenska’ breed had higher values in
terms of hot and cold carcass weight than
‘Tetevenska’ breed.

The ‘Tetevenska’ female lambs had
the highest slaughter yield (42.16%), and
the male lambs of the same breed had the
lowest (37.72%).

The ratio of bones to meat
(coefficient of meat yield) in ‘Tetevenska’
male lambs was 1: 2.66, and in females
was 1: 3.04. The highest coefficient was
registered for ‘Tetevenska’ female lambs
and the lowest for female ‘Kotelska’
lambs.

Key words: ‘Tetevenska' sheep
breed, ‘Kotlenska’ sheep breed, lambs,
fattening abilities, growth rate, coefficient
of meat yield

INTRODUCTION

The growth and development of
animals are determined by their hereditary
information, environmental conditions
(mainly nutrition), and the interaction of
these two factors.

The economic efficiency of sheep
farming is largely determined by meat
revenues and feed costs per unit of
production. In a market economy, an in-
depth study of the optimal timing for
fattening young animals and the most
effective pre-slaughter  weight is
imperative.

Studies by many authors on the
fattening and slaughtering abilities and
qualities of lamb meat from local (coarse-
wool, semi-fine-wool, fine-wool and dairy
sheep breeds and their crossings) show
that the optimal live weight for slaughter is
between 30 and 40 kg (Stankov, 1983;
Boykovski, 1995; Nedelchev and
Raicheva, 2001; Slavova et al., 2001;
Nedelchev, 2005; Ignatova et al., 2005;
Slavov et al., 2005; Laleva et al., 2007;
Raschidi et al., 2008; Stancheva et al.,
2011 etc.).



MpegnountaHusaTa Ha notpebute-
niTe B Hskou esponelickn cTpaHn (Uta-
A n bpums) ga KOHCYMUpaT arHewko
MEeCO OT Tbl HapeyeHuUTe MIeYHN arHeta
(nekn Tpynyeta) U CBbp3aHUTE C ToOBa
onpefeneHn ueHu, npeasmxaaT arHetarta
Aa 6bpat peanvanpanu npu 25-28 kg xmso
Terno, cvoTrBeTcTBawo Ha 10,00-13,00 kg
TpynHo (Stancheva and Staykova, 2009).

Cunhal-Sendium et al. (2003) ot
TEXHW MapPKETUHroBYM WM3cneaBaHus B
VicnaHua npaBaT m3Bopg, 4ve 68-75% ot
npegnaraHiTe Ha nasapa TpynyeTa Ha
arHeta ca ¢ Terno 8,5-13,00 kg.

Pinkas and Marinova (1984) TBbp-
OAT, Ye KpuTepuute 3a BKYCOBUTE U TeX-
HOJ/IOTMYHUTE KayecTBa Ha MecoTo B Ob-
gewe we 6baat BKIHOYEHN KATO OCHOBHM
KpUTEPUM B PasBbAHWUTE U CENEKLMOHHU
nporpamMy Ha OTAENIHUTE BUO0BE CEJICKO-
CTOMaHCKWN XNBOTHM.

C HacToAwoTOo NpoyyBaHe cu Noc-
TaBsaMe 3a Len ga yctaHOBUMM yroutesn-
HUTE CNOCOBHOCTKN, MecodaiHoCTTa 1 Ka-
yecTBara Ha MeCcOTO Ha MBXKW U XEHCKU
arHeta ot TerteBeHckara u KonpuBsLueH-
ckata nopogun (BK/IKOYEHN B CNMCHKA Ha
M3XT 3a 3acTpalleHn 0T U3yesBaHe).

MATEPVAJT N METOOU

CpaBHUTENHUAT OMUT NPOBEeAOXMEe
npe3 2019 roguHa B EkcnepumeHTanHata
6a3a Ha UM>XX3 - TposiH 1 naboparopuata
3a Meco Ha Tpakuiickus yHUBepCcuTeT -
Crapa 3aropa. >XMBOTHUTE BK/IHOYEHU B
onvTta ca B3eTu OT duepmu, OTrexaaLin
YMCTOMOPOAHN CTada OT ropenocoYeHuTe
nopoau B parioHWTe Ha rp. TeTeBeH u Ip.
Koten. O6wmAT 6poii Ha ONUTHUTE arHe-
Ta e 16. OT Tax 6sxa hopmmnpaHn Yetmpu
rpynu no Ase OT BCfAKa nopoja, CbOTBET-
HO MO YEeTUPU MBXKM U YETUPU >KEHCKU
arHeta. >)XMBOTHUTE OT onuta ca oTouTU
Ha 45-gHeBHa Bb3pacT npu 14-23 kg
XMBO Terno. Mpynute ca dopmupaHu no
MeToga Ha aHanosute — pasBeH O6poii
MDBXKA W XEHCKU arHeTa u paseH 6poii
efuHaum n 6nvsHaun. XXuBoTHUTE ce OT-
rnexpgaxa csob6o4HO GOKCOBO BbPXY HecMe-
HAema noctens, cbobpasHo M3NCKBaHWA-
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The preferences of consumers in
some European countries (Italy and
Greece) to consume lamb from so-called
dairy lambs (light carcasses) and the
associated certain prices provide for
lambs to be sold at 25-28 kg live weight,
corresponding to 10.00-13.00 kg carcass
weight (Stancheva and Staykova, 2009).

Cunhal-Sendium et al. (2003) from
their marketing research in Spain concluded
that 68-75% of the lamb carcasses at the
market weighed 8.5-13.00 kg.

Pinkas and Marinova (1984) argue
that criteria for the taste and technological
qualities of meat will in future be included
as key criteria in the breeding and
selection programs of different species of
farm animals.

The objective of the present study
was to establish the fattening abilities,
meat yield and meat qualities of male and
female lambs of ‘Tetevenska’ and
‘Kotlenska’ sheep breeds (included in the
list of Ministry of Agriculture, Food and
Forestry as being endangered).

MATERIAL AND METHODS

The comparative experiment was
conducted in 2019 in the Experimental
Base of RIMSA in Troyan and the meat
laboratory of Trakia University in Stara
Zagora. The animals included in the
experiment were taken from farms raising
purebred herds of the above-mentioned
breeds in the areas of Teteven and Kotel.
The total number of experimental lambs
was 16. Four groups — two of each breed,
were formed, including four male and four
female lambs, respectively. Experimental
animals were weaned at 45 days of age at
14-23 kg live weight. The groups were
formed by the method of analogues - an
equal number of male and female lambs
and an equal number of singles and twins.
The animals were raised freely in boxes
on non-removable litter, in accordance
with the requirements to the parameters



Ta KbM napameTpuTe Ha >XU3HeHaTta cpe-
[a Ha oBLe 1 KO3W npu 060pHO-NACULLHO
oTrnexpgaHe, cbrnacHo Hapep6a Ne 44
OT 20 AIPW 2006 1. 3a BeTEpMHaApPHO-
Me[ULMHCKNTE U3NCKBAHUA KbM XUBOTHO-
BbHUTE 06EKTW.

3anaraHeTo Ha (pypaxuTe cTaBalle
B KOMOWHMpAHWU XPaHW/IKA, KaTo XWUBOT-
HUTE ce XpaHexa Ha BONS C KOMOGUHUpaH
dypax 3a arHeta (K®-180), ceptucumum-
paH 1 npousBeaeH OT hypaxeH 3aBof rp.
Noseuy, cbabpxaw, B 1 kg 0,84 KEP wu
132,98 g MCY 1 cMNAHO MOLLEPHOBO CEHO,
cbabpxawo B 1 kg 0,63 KEP n 96,53 g
MCY. Pa3xoabT Ha diypax ce oTumTalle
eXeJHEBHO M MO nepuoamn. KOHTpPobT Ha
XMBOTO TEr/10 Ha ONUTHUTE arHeTa ce u3-
BbpLliBaLle Ha 15 aHu ¢ TouHocT go 0,5 kg.

3a ycTtaHoBsIBaHe KO/IMYECTBOTO W
KNaHWYyHUTE KayecTBa Ha MecoTO e u3-
BbpLUEH KIaHW4eH aHanus, cnep 60-gHe-
BEH yroutesieH nepuof. OT BCcsAka onuTHa
rpyna 6s1xa 3akfiaHuW no Tpu arHeTta c
XMBO TErno Han-6/5M3Ko A0 CpPeaHOoTo 3a
rpynata. KnaHeto ce wu3BbplWK cnopes
usnckBaHuaTa Ha Hapepba Ne22 ot 14
aekemepu 2005 r. (3a HamansBaHe A0
MVWHUMYM CTpajaHusATa Ha X1BOTHUTE MO
BpEME Ha KlaHe WIn YMbpTBABaHE).
TpynyeTaTta ca oxnageHu npu 4°C 3a 24
h, cnep koeTo ca pasnonoBeHW nocpeps-
CTBOM psi3aHe No rpbOoHayYHUA CTbNO U e
u3BbpLIeHa pa3dacoBka No MeToaukKata
Ha Zahariev and Pinkas (1979). AHan3u-
Te Ha MecoTO ca U3BbpLUEHN B naboparto-
punte Ha WIMK3 - TposH n Tpakuiickus
yHuBepcuTeT - CTtapa 3aropa, no metoau-
Ka, onucaHa ot Pinkas (1969) u Pinkas
and Marinova (1984). YcTaHOBEHO e
TEr/I0OBHOTO CBOTHOLLUEHWE Ha BCUYKK
4yacTu 1 e onpefesieHo CbAbpPXKaHNETO Ha
MEeCO, KOCTU W T/TbCTUHU, KaKTO U CbOT-
HOLLIEHNETO KOCTU-MEeCOo B Tpyna B OTAeN-
HUTE y4yacTbLM.

Pesyntatute ca obpaboTeHn Bapuva-
LIMOHHO-CTATUCTMYECKN, Ype3 nporpameH
npoaykt Statistika for Windows 2015, a
rpachmyHo Ha Microsoft Excel.
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of the living environment of sheep and
goats in stable and pasture breeding,
according to Regulation No 44 OF 20
APRIL 2006 on veterinary requirements
for livestock farms.

The fodder feeding took place in
combined feeders, as the animals were
fed at their free will with compound fodder
for lambs (KF-180), certified and
produced by a feed factory in Lovech,
containing in 1 kg 0.84 FUG and 132.98 g
PDI and ground alfalfa hay containing in 1
kg 0.63 FUG and 96.53 g PDI. Feed
consumption was reported daily and
periodically. The live weight control of the
experimental lambs was performed every
15 days with an accuracy of 0.5 kg.

To establish the quantity and
slaughter qualities of the meat, a
slaughter analysis was performed after a
60-day fattening period. Three lambs
were slaughtered from each experimental
group with a live weight closest to
average for the group. The slaughter was
carried out in accordance with the
requirements of Regulation No22 of 14
December 2005 (To minimize the
suffering of animals during slaughter or
killing). The carcasses were cooled at
40°C for 24 h, then cut in half by cutting
along the spine and cut according to the
method of Zahariev and Pinkas (1979).
The meat analyzes were performed in the
laboratories of RIMSA in Troyan and
Trakia University in Stara Zagora,
according to the methodology described
by Pinkas (1969), and Pinkas and
Marinova (1984). The weight ratio of all
parts was determined and the content of
meat, bones and fats was determined, as
well as the ratio of bones to meat in the
carcass in the individual sections.

The results are processed through
variation statistics, by the software
product Statistics for Windows 2015, and
graphically in Microsoft Excel.



PE3YNTATUN NN OBCbXXOAHE

VHTEH3UTETBLT Ha pacTex u pasxo-
ObT Ha doypax 3a eavHULAa NPoAayKumsa oT
arHetata ca paktopuTte, onpegensawm
MKOHOMMYeCKaTa edJEKTI/IBHOCT OT OTINnex-
[aHeTo Ha O0BUEe B Mpean/iaHUHCKUTE U
NAaHWHCKNTE palioHn Ha CTpaHaTa, a 3a
cTagata, oTrnexgaHu 6e3 goeHe, Toli e
peluasaLl.

[aHHnTe 3a HaTpynBaHe Ha >XuBa
Maca 3a 60-gHeBeH yrontesieH nepnos Ha
arHeta OT wu3cnefsaHuTe nopogn B
paiioHa Ha CpegHa CTapa nnaHuHa ca
oTpaseHu B Tabnuua 1.

RESULTS AND DISCUSSION
Growth intensity/rate and feed
consumption per unit of lamb production
are the factors determining the economic
efficiency of sheep farming in the foothills
and mountains of Bulgaria, and for herds
raised without milking, it is crucial.

The data for accumulation of live
weight for a 60-day fattening period of
lambs from the studied breeds in the
region of the Central Balkan Mountain are
showed in Table 1.

Tabnmuya 1. CpeHO XMBO TEr/10 Ha arHeTata B HayasioTO M B Kpasd Ha onuta u
cpefeH agHeBeH nNpupacT 3a 60-gHeBeH yromteneH nepuog B kg
Table 1. Average live weight of lambs at the beginning and end of the experiment

and average daily growth for a 60-day fattening period in kg
>XunBo Terno B Hayano XvBo Terno B kpas Ha | AbcontoteH CpeaHOAHEBEH
Mopopa n Mon |Ha onwuta/ Live weight at the onuTa / Live weight at the| npupacT npupact
Breed Sex | beginning of the experiment| end of the experiment Absolute | Average daily
X£SX X£SX growth, kg gain, kg
TeTeseHcka 4 | M/M 16.45+0.61 31.25+1.13 14.80+1.14 | 0.250+0.02
Tetevenska' | 4 X /F 16.95+1.05 29.00£0.14 12.05£0.93 | 0.2000.02
KoTneHcka 4  M/M 20.75+1.11 32.75+0.63 12.00+0.58 | 0.201+0.01
[Kotlenskar 4 | XI/F 20.00+1.22 30.00+1.94 10.00£1.13| 0.170+0.02

MbXKuTe arHeta oT TeTeBeHckarta
nopofja ca C HaW-BMCOK WHTEH3UTET Ha
pacTtex B CpaBHEHWe C Te3n OT ocTaHa-
nmte 3 onnTtHW rpynu. CpefHOOHEBHUAT
npupacT 3a uesvsa Yroutesied nepuog, npu
Tax e 0,250 kg, pgokato Mmbxkute ot Kot-
neHckata nopoga e 0,201 kg, koeTto e ¢
20% no-masnko. VMIHTEH3UTETBT Ha pacTex
npu TEeTEBEHCKNTE XXEHCKM arHeTa e CblUo
no-Bucok cbc cpegHo 0,034 kg (c 15%) B
CpaBHeHMe Cc aHasioxHarta rpyna Ha Kort-
neHckata nopoga. lpwu 3anaraHeTo Ha
onuTa C Hal-HUCKO CpefHO XWBO Terso -
16,45 kg ca 6unn TeTEeBEHCKATE MBXKU
arHeta, HO B rpoLeca Ha yrosisaHe u3npe-
BapBaTr rpynute Ha >XEHCKUTE >XUBOTHU.
Mpu KoTneHckaTa nopoga € ycTaHOBEH
CbLLO NO-BUCOK WHTEH3UTET Ha pacTex npu
MBXKUTE arHeTa CnpAMO XeHckute ¢ 15%.

Pa3xoabT Ha doypax B KEP u INCY
3a 1 kg npupacT e Hali-HUCBK Npu MbX-
KATe arHeTa oT TeTeBeHckaTa nopoja —
3,93 KEP 1 611 g NCY, a Hali-BMCOK npwu

Male lambs of ‘Tetevenska' breed
had the highest growth intensity
compared to those of the other 3
experimental groups. The average daily
gain for the whole fattening period was
0.250 kg, while the males of ‘Kotlenska’
breed was 0.201 kg, which was 20% less.
Growth rate of ‘Tetevenska’ female lambs
was also higher by an average of 0.034
kg (by 15%) compared to the analogous
group of ‘Kotlenska’ breed. When the
experiment was set, the lowest average
live weight (16.45 kg) was registered for
‘Tetevenska’ male lambs, but in the
fattening process they went ahead of the
female animals. A higher growth rate was
also registered in male ‘Kotlenska’ breed
compared to female with 15%.

The feed consumption in FUG and
PDI per 1 kg of growth was the lowest in
‘Tetevenska’ male lambs (3.93 KEP and
611 g PDI), and the highest in 'Kotlenska’
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XXEHCKMTe arHeTa oT KoTneHckata nopoga —
5,77 KEP n 897 g NCY. Mbxkute arHeta
oT TeTeBeHckaTa nopoja ca 1M3pasxoauau C
18,63% no-masiko KEP wn 18,64% no-
Mauiko MNCY 3a 1 kg npupacT oT XeHcKute

female lambs (5.77 FUG and 897 g PDI).
Male lambs of ‘Tetevenska' breed spent
18.63% less FUG and 18.64% less PDI
per 1 kg of growth than females of the
same breed.

OT cbluarta nopoga (Tabnuua 2).

Tabnuua 2. Pasxopn Ha doypax, KEP n INCY 3a 1kg npupact
Table 2. Feed consumption, FUG and PDI per 1kg of growth

Pa3xopg Ha chypax 3a 1kg npvpact KpbMHU eguHuua MpoTenH cmunaem B
Mopoaa Mon Feed consumption per 1kg of growth | 3a pactex (KEP) yepsara (MNCY)
Breed n Sex | KoHUEHTpUpaH dypax | O6emucT dypax Fodder units for Prqtein Qigestible in
Concentrated fodder, kg Bulky fodder, kg =~ growth (FUG) intestine (PDI)
TeTeBeHCKa 4 M / M 202 356 393 611
Tetevenska’ 4 | XI/F 2.48 4.37 4.83 751
KOTﬂeHCKa 4 M / M 249 432 481 748
‘Kotlenska’ 4 | XI/F 2.99 5.18 5.77 897

AHann3bT Ha gaHHUTEe B Tabnuua 2
nokassa, 4e MbXKWUTe arHeTta oT TeTeBeH-
ckata nopoga nocturat 1 kg npupact ¢
18,30% no-manko KEP wun 18,32% no-
Manko TCY B cpaBHeHMe C Te3n OT
KotneHckata nopoga. 3a 1 kg npupact
XXEHCKUTe arHeTa oT TeTeBeHckaTa nopo-
ha mn3pasxogsar ¢ 16,29% no-manko KEP
n ¢ 16,28% no-manko NCY B cpaBHeHMe C
XeHckuTe oT KoTneHckarta nopoga.

YcTaHOBEHUTE cpefHN CTONHOCTM
Ha nokasaresniTe 3a XWBOTO TEer/10 npeau
KNnaHeTo, Ters10 Ha Tonusa Tpyn, Ters1o Ha
oxniafeHns Tpyn 1 KNaHWYHUA paHgemaH
no nmnopoauM W MNOM ca OTpaseHn Ha
Tab6nuya 3.

The data analysis in Table 2 shows
that the male ‘Tetevenska breed
achieved 1 kg growth with 18.30% less
FUG and 18.32% less PDI compared to
those of ‘Kotlenska’ breed. Female lambs
of ‘Tetevenska’' breed spent 16.29% less
FUG and 16.28% less PDI per 1 kg of
growth than females of ‘Kotlenska’ breed.

The established mean values of live
weight before slaughter, hot carcass
weight, cold carcass weight and slaughter
yield by breed and sex are shown in Table
3.

Tabnuua 3. NpeaknaHNYHO XMBO TEr/10, Ter/10 Ha Tpyna u Kf1aHN4YeH paHaeMaH
Table 3. Pre-slaughter live weight, carcass weight and slaughter yield

Mopopa / Breed TeTeBeHcka / ‘Tetevenska’ KoTneHcka / ‘Kotlenska’
n 3q 32 34 32

MpeaKknaHNYHo XUBO TErno X+SX 30.67%1.36 27.83+0.17 33.33+0.33 30.17+2.24
Pre-slaughter live weight, kg c 7.71 1.04 1.73 12.87
Terno Ha Tonba Tpyn X+SX 11.57+0.79 11.73+0.15 13.63+0.38 12.17+1.01
Hot carcass weight, kg c 11.80 2.14 4.88 14.43
Terno Ha oxnageH Tpyn X£SX 11.28+0.75 11.24+0.11 13.19+0.43 11.83+£0.92
Cold carcass weight, kg c 11.50 1.71 5.70 13.54
KnaHuyeH paHgemaH 37.72 42.16 40.90 40.33
Slaughter yield, %

OT paHHWTe B Tabnuuarta e BUAHO,
ye C Hali-BUCOKO MpeakIaHWYyHO >XMBO
TEerno ca MbXkute arHeta oT KoTneH-
ckaTta nopoga — 33,33 kg, a C Ha-HUCKO
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The data in the table show that the
highest pre-slaughter live weight are male
lambs from the Kotlen breed — 33.33 kg,
and the lowest from ‘Tetevenska’' female




XEHCKMUTe arHeta oT TeTeBeHckaTa nopo-
Ja, KaTo pasfnvkata e maTemaThUyecku
JoKasaHa.

MBXKUTE U >KEHCKUTE arHera oOT
KoTneHckata nopofa, ca C MO-BUCOKU
CTOMHOCTM MO OTHOLUEHME Ha TEersi0To Ha
TONBbA TPyn M Tersio Ha oxnageH Tpyn,
cnpsaMo Te3nm OT TeTeBeHckaTa nopoja.
CoblyecTByBa Maremarmyecka foka3aHocT
Ha pasnukute Mexay KoTneHckata w
TeTeBeHckaTa nopoga. MbxkuTe arHeta
OT KoT/nieHckaTa nopofa npeBb3xoxaar
XXEHCKMTE MO OTHOLLEHWE Ha NocovyeHuTe
[ABa npusHaka, a npu TeTeBeHCKUTe arHe-
Ta pasniknuTe ca MUHUMaUTHN,

OT pgaHHMTE B cbluata Tabnvua e
BWIHO, Ye C Hai-BUCOK KMaHW4eH paHje-
MaH ca >eHcKuTe arHeta OT TeTeBeH-
ckata nopoga — 42,16%, a c Hali-HUCHK
MbXKWUTE OT cblaTta nopoga — 37,72%.
PaHaemaHbT Ha KOT/IEHCKUTE arHeta
3aemMa MeXAWHHO MNOJIOKEHMe, a Mexay
XEHCKUTE M MbXKUTE Npu TAX He ce
HabnwgaBa ChlecTBeEHA pasnnka

Pesyntatute oT pasdacoskara Ha
Tpynyetara CbrnacHo MeTogukara ca
oTpaseHu Ha Tabnuua 4.

lambs, and the difference is
mathematically proven.
Male and female Ilambs of

‘Kotlenska’ breed had higher values in
terms of hot and cold carcass weight than
‘Tetevenska’ breed. There is a
mathematical proof of the differences
between ‘Kotlenska’ and ‘Tetevenska’
breeds. The ‘Kotlenska’ male lambs were
superior to the females in terms of these
two characteristics, and the differences
between ‘Tetevenska’ Ilambs were
minimal.

The ‘Tetevenska’' female lambs had
the highest slaughter yield (42.16%), and
the male lambs of the same breed had the
lowest (37.72%).

The yield of ‘Kotlenska’ lambs occupies
an intermediate position, and there is no

significant difference between females
and males.
The results of the cutting of the

carcasses according to the methodology
are shown in Table 4.

Tabnuua 4. Terno Ha oTAe/IHUTE YacTu Npu pasdacoBkata U % OT TErnoTo Ha

NMoJZTI0OBUHKaTa
Table 4. Weight of the individual parts in the carcass cutting and % of the weight
of the half
YacTu npu Mopopaa / Breed
pa3g’;i§%’;am TeTeBeHcka / ‘Tetevenska’ KoTneHcka / ‘Kotlenska’
carcass cutting M/m X/ f M/m x/f
kg % kg % kg % kg %

Bpar / Neck 0.484 8.50 0.484 8.26 0.538 8.04 0.397 6.72
Nnewka / Shoulder 1.095 19.20 1.048 17.88 1.074 16.05 1.127 19.11
Mosichuua / Loins 0.601 10.55 0.724 12.35 0.707 10.57 0.574 9.73
Byt /leg 1.877 32.92 1.805 30.81 2.075 31.01 1.859 31.51
pbaeH kow / Chest 1.220 21.41 1.311 22.37 1.534 22.92 1.341 22.73
Kopem / Belly 0.370 6.49 0.346 5.91 0.493 7.37 0.434 7.35
Onauwka / Tail 0.082 1.44 0.090 1.53 0.086 1.29 0.095 1.61

Ot oTpaseHute B Tabnuua 4
pesyntaTu 3a pa3gacoBkaTta Ha nsasarta
NoMOBUHA € BUAHO, Y€ C Hai-BUCOKO
TErsI0 U Hain-ronsiM OTHOCUTESNIEH AAN OT
Hes NPy BCUYKN ONUTHK rpynu e ByTa.

Hali-Bncoka cpefgHa CTOMHOCT no
TO3W MnokKasaTen e yCTaHOBEHa Npu MbX-
KMTe arHeTta oT KoTneHckarta nopofa —

From the results shown in Table 4
for the cutting of the left half, it is evident
that the leg had the highest weight and
the largest relative share of it in all
experimental groups.

The highest average value on this
indicator was found in male ‘Kotlenska’
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2,075 kg (31,01%). CpegHuTe CTOWMHOC-
TW 3a Ternoto Ha 6yTta npu agpyrure
rpynn oTcTbnBaT ¢ okosno 0,200 kg ot
Tasy Ha ropenocoyeHarta rpyna, karto
npu MbXKUTE OT TeTeBeHckaTa nopoaa,
abconoTHuTe uudpn ca — 1,877 kg
(32,92%) wn 1,859 kg (31,51%) npwm
XeHckute oT KoT-nieHckata nopoga, a
Hali-HUCKN Mpu TeTe-BEHCKUTE >KEHCKM
arHeta — 1,805 kg (30,81%).

YcTaHOBEHWUTE CpefHu nokasartesnu
3a OTHOCUTEsSIHMSA [A/ Ha Ternoto Ha
nsBara rnosioBMHa B KU0rpamMun 1 npoLeH-
TN Ha BTOPO MSCTO ca Te,n Ha rPbaHuSA
kow. Hail-Hucko e abconoTHOTO TErs0 B
kg — 1,220 n 21,43% npu rpynarta
TeTeBEHCKWN XEHCKUN XXNBOTHM.

MpaBu Brneuyat/ieHNe, ye cpeaHuTe
nokasaTenu npu ocTaHaauTe Tpu rpynu
He ce pasnunyasaT CbLecTBeHo. Nokasa-
Tenute 3a MecOTO OT MJewkaTa ca Ha
TPETO MSICTO, KaTo pas/IMKUTE Mexay rpy-
nuTe ca OTHOCUTESIHO Masiku. Mpu BCUYKM
OCTaHa/IM y4acTbLyM OTHOCUTENHWUTE AA-
JI0BE OT TEr/I0TO Ha MOSIOBUHKWTE, pPe3y/i-
TaTuTe ca 6M3Kn NO CpeaHn CTOMHOCTH
N He gaBaT OCHOBaHME 3a MOoCco4YBaHe Ha
nopogHa 1 nosnosa andepeHymauus.

[daHHnTe 3a CbAbpPKaAHMETO Ha
MEeCcOo, KOCTU W T/TbCTUHW B OTAENHUTE
YyacTu Ha Tpyna cnep obeskocTsiBaHe,B
npoLeHTK, ca oTpaseHn B Tabnmua 5.

OT nonyyeHUTe pesyntatu e BUAHO,
ye MPOLEHTBLT Ha MecOoTo OT 6yTa Ha
MBXKUTE KOTNIEHCKM arHeTa e Haii-BMCoK —
67,71%, cnepgaH OT TO3M Ha XEHCKuUTe
TeTeBeHCKM —  66,32%, MbBXKUTE
TeTeBeHCKN — 66,22% 1 Hail-HUCHK Npu
XeHckuTe KoTneHckn — 64,22%. PesynTta-
TUTE ca pasHOMOCOYHM, KaKTo Mexay no-
poauTte, Taka n mexay nonosete. O606-
LeHUTe daHHW nokassar, ye 3a Mnosny-
YEeHO MEeCO HaR-BMCOK € MPOLUEHTBLT Ha
rpynata MbXKA TETEBEHCKM arHeta —
61,79%, a Hal-HUCHLK MPU XEHCKMTEe OT
KoTneHckata nopoga — 56,79%. Pesyn-
TaTbT 3a OTHO-CUTE/THUS AS/T HA KOCTUTE
B Tpyna CbL0 € Han-BUCOK NPU MBXKNTE
oT TeTeBeH-ckata nopoga — 23,24%,
cnegBaHn OT >XeHckuTe KoTneHckn —

breed lambs with 2.075 kg (31.01%).
The average values for leg weight in the
other groups yield by about 0.200 kg
from that of the above-mentioned group,
as in ‘Tetevenska’ male lambs, the
absolute figures are 1.877 kg (32,92%)
and 1.859 kg (31,51%) in ‘Kotlenska’
females, and the lowest in ‘Tetevenska’
female lambs with 1.805 kg (30.81%).

The established average
indicators for the relative share of the
weight of the left half in kilograms and
percentages in second place are they,
and the chest. The lowest is the absolute
weight in kg 1.220 and 21.43% in the
group of ‘Tetevenska’ female animals.

It is noteworthy that the averages
of the other three groups do not differ
significantly. The indicators for the
shoulder meat are in the third place, as
the differences among groups are
relatively small. The results obtained in
the rest sections for the weight ratio of
the half parts are with similar average
values and do not give reason for specify-
ing of breed and sex differentiation.

Data on the content of meat,
bones and fat in the individual parts of
the carcass after boning, in percentages,
are shown in Table 5.

The obtained results show that the
highest percentage of meat from the leg
was gathered from male ‘Kotlenska’
lambs, followed by the ‘Tetevenska’
female lambs with 66.32%, ‘Tetevenska’
male lambs with 66.22% and the lowest
in 'Kotlenska’ female lambs with 64.22%.
The results are mixed, both between
breeds and between sexes. The
summarized data show that the highest
percentage of meat was obtained from of
the group of ‘Tetevenska’ male lambs
with 61.79%, and the lowest from
'Kotlenska’ female lambs with 56.79%.
The highest relative share of bones in
the carcass was registered in the males
of ‘Tetevenska' breed with 23.24%,

followed by the female ‘Kotlenska’ breed
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23,09% 1 Hali-HUCBK NpK XeHcknTe TeTe-
BeHckn arHeta — 19,43%. CbBcem pas-
NNYHK ca pe3ynta-TuTe 3a NPOLLEHTHOTO
CbAbpXaHne Ha MasHuHWTE. Ha nbpBo
Macto ¢ 21,81% ca >KeHckute OT
TeTeBeHckaTa nopoga, a Hali-masko e
CbAbPXaHNETO Ha  MasHuUHU  MpuU
MBXKUTE OT cbLlaTta nopoga — 14,97%.

with 23.09% and the lowest in the
‘Tetevenska’ female lambs with 19.43%.
The results for the percentage of fat
content are quite different. The females
of ‘Tetevenska' breed ranked first with
21.81%, and the lowest fat content was
registered in males of the same breed
with 14.97%.

Tabnuua 5. CbabpXkaHMe Ha Meco, KOCTU U TNBCTUHU B OTAENHUTE YacTu Ha

Tpyna, B %

Table 5. Content of meat, bones and fat in the various parts of the carcass, in %

Mopopa / Breed TeTeBeHcka /‘Tetevenska’ KoTneHcka / ‘Kotlenska’

Bpoii/non / Number/sex 34 39 34 32
Meco / meat 57.81 54.41 47.96 56.55
Bpart kocTu / bones 16.86 17.22 19.27 16.55
neck MasHuHn / fat 25.33 28.37 32.78 26.89
Meco / meat 64.04 60.88 59.36 54.91
nnewka kocTu / bones 21.92 19.97 24.03 25.13
shoulder MasHuHM | fats 14.04 19.15 16.61 19.96
Meco / meat 55.82 55.57 53.18 52.56
nosicH1ua kocTu / bones 25.72 19.61 21.64 18.18
loins masHuHK / fats 18.46 24.72 25.18 29.27
Meco / meat 66.22 66.32 67.71 64.22
6yt kocTu / bones 24.58 20.00 21.35 25.76
leg masHuHK / fats 9.20 13.68 10.94 10.02
Meco / meat 69.55 57.75 59.30 51.50

KOpEM kocTu / bones - - - -
belly MasHiH / fats 30.45 42.25 40.70 48.50
Meco / meat 56.60 51.58 54.66 53.19
rpbAEH Kow kocTu / bones 30.46 23.78 27.82 29.21
chest MasHuHY / fats 12.95 24.64 17.52 17.60
Meco / meat 40.08 39.03 35.14 35.44
onauka kocTu / bones 27.13 23.79 24.71 22.46
tail MasHuHY / fats 32.79 37.17 40.15 42.11
060 3a Tpyna Meco / meat 61.79 58.75 58.97 56.79
total for the kocTv / bones 23.24 19.43 21.60 23.09
carcass masHuHK / fats 14.97 21.81 19.42 20.12

CBbOTHOLLEHMETO KOCTU-MecO (koe- The ratio of bones to meat

PULMEHT Ha MECOAANHOCT) NPU MbXKUTE
arHeta ot TeTeBeHckaTta nopoga e 1:2,66,
a npv xeHckute — 1:3,024. Mpn MBXKUTE
arHeta oT KoT/iieHckaTa nopoga ToBa
CbOTHOLWeEeHMe e 1:2,808, a nNpu XeHckuTe
e 1:2,46. OT pesyntatute e BWUOHO, 4e
KoeLUMEeHTHT 3a MEecOfalHOCT e Haii-
BMCOK MpPW XEHCKMTe TeTeBEHCKM U Hali-
HUCBK NpuW XeHckute KOT/IeHCKM arHeta.
Mpu MBXKUTE TEeHAeHUMATa e obpaTtHa,

(coefficient of meat yield) in ‘Tetevenska’
male lambs was 1: 2.66, and in females
was 1:3.024. For ‘Kotlenska’ male lambs
this ratio is 1:2.808, and for female lambs
it is 1:2.46. The results show that the
highest coefficient of meat yield was
registered in ‘Tetevenska’' female lambs
and the lowest in ‘Kotlenska' female
lambs. In males the trend is reversed, the
coefficient in male ‘Kotlenska’ animals
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KOeULUMEHTBT NpU MbXKUTE KOT/EeHCKU
XMBOTHU MpPEeBBb3XOXKAA HEe3HauYnTesHO
yCTaHOBEHUSA Npn TeTEBEHCKUTE.
Pesyntatute 0T u3MepeHusTa 3a
ObKNHWATE Ha Tpyna (ronsma n Masika) u
obxBaTa Ha OyTa npu arHetaTa OT ABeTe
nopoau no nos ca oTpaseHu Ha Tabnmua 6.

Tabnuua 6. JIMHENHW WN3MepBaHuA
NoKanmsaumsa Ha TIbLCTUHUTE Ha Tpyna

slightly exceeds that found in ‘Tetevenska
ones.

The length measurements of the
carcass (large and small) and the
circumference of the leg in lambs of both
breeds by sex are shown in Table 6.

Ha ox/flageH Tpyn w  Tonorpadcka

Table 6. Linear measurement of cold carcass and topographic localization of

carcass fats

Mopopa n [e6ennHa Ha Fonsma gbxmHa Manka gbmkvHa Ha  LWnpounHa Ha | O6xBart Ha 6yTa
Breed KoxaTta / Skin Ha Tpyna / Large Tpyna/Small | Tpyna/Width of | Leg girth, cm
thickness, mm length of carcass, | length of carcass, | carcass, cm
cm cm
X+SX C X+SX C X+SX C X+SX C X+SX C
39 | 3.83+0.44 | 19.92 | 59.33+2.96 | 8.65 | 57.33+2.03 6.13 21.67+0.33 2.66 16.00+1.15 12.50
TeTeBeHcka | 3¢ | 3.50+0.29 | 14.29 59.67+2.33 | 6.77 | 57.00+0.58 | 1.75 [22.00+0.58 4.55 18.00+0.58 5.56
‘Tetevenska
39 | 4.70+0.36 | 13.29 | 62.00 +4.58 | 12.80 56.33+3.38 | 10.40 19.00+0.00 0.00 |17.00+0.58| 5.88
‘K|<OTtII1eHCI<Ka‘ 3¢ | 4.93+0.07 | 2.34 | 54.33+1.33 | 4.25 51.67+1.20  4.03 19.67+0.67 5.87 |17.00+0.58 5.88
otlenska

C Hali-BUCOKa cpefHa CTOMHOCT 3a
JebenvHarta Ha KoxaTa ca KoTneHckute
arHeta 1 oT ggarta nosa — npu MbXkuTe —
4,7 mm un xeHckute — 4,93 mm, kaTo Te
npeBb3xoxgar TeTeBeHckuTe ¢ Hag 1 mm —
cvborBeTHO — 3,83 mm un 3,50 mm. OT
JaHHuUTe B cbllaTa Tabnuua 3a ronsaMara
Ob/MKUHA Ha OX/lafieHns Tpyn e BUAHO, ye
Hall-B1CcOKa cpefHa CTOMHOCT e Tasu npu
MBbXKUTE KOTeHckn — 62 cm 1 Hail-HUCKa
npu xeHckute — 54,32 cm. MNokasarenute
3a TeTeBeHCKNTe 3aeMaT MEXAWHHO Moso-
XEeHWe, kaTo U npu TAX ce Habnwogasa
CbLLECTBEHO pasfMyve Mexay nonoseTe.
CToliHOCTMTE 3a Maskata Ob/DKMHAa Ha
oxsafeHns Tpyn nokassart, ye npu TeTe-
BEHCKaTa mopoja HajBulasaT Tesu, ycra-
HoBeHW 3a KoTnieHckara. [pu nbpeuTe He
€ yCTaHOBeHa pas/inka Mexay nosioseTe.
3HaynUTeNHO No-pas/INyHK ca pesyntatu-
Te npu KOT/IeHCKUTE XXMBOTHU, KbAETO
CpefHns nokasaresi Ha MbXKUTE NPEeBb3-
XOX/Ja TO3W Ha XeHCKUTe ¢ Npnubnnsuten-
HO 5 cm. Ta3u TeHAeHUus ce Habnwaasa v
MO OTHOLUEHME LIMPOYNHUTE Ha TpynoseTe —
22,00 cm npu xeHckute 1 21,67 cm npu
MbXKUTE TeTeBeHCcku n 19,67 cm npwu
XeHckute n 19,00 cm npu MbXKUTE KOT-
NIeHCKn arHeTa. BbTpe B rpynute Mbx-

The highest average value for the
skin  thickness was measured in
‘Kotlenska’ lambs of both sexes in
males — 4.7 mm and females with 4.93
mm, and they were superior to
‘Tetevenska’ lambs by more than 1 mm —
respectively with 3.83 mm and, 50 mm.
The highest average value for the large
length of the cold carcass was registered
in ‘Kotlenska’ male lambs with 62 cm and
the lowest in the females with 54.32 cm.
The indicators for ‘Tetevenska' breed
occupy an intermediate position, and
there is a significant difference between
the sexes. The values for the small length
of the cold carcass in ‘Tetevenska’ breed
exceeded ‘Kotlenska’ breed. In the
former, no gender difference was found.
The results are significantly different in
‘Kotlenska’ animals, where the average of
the males exceeds that of the females by
approximately 5 cm. This tendency is also
observed with regard to the widths of the
carcasses with 22.00 cm for the female
and 21.67 cm for the ‘Tetevenska' male
lambs and 19.67 cm for the female and
19.00 cm for the male ‘Kotlenska’ lambs.
Within the groups, the male lambs are
slightly inferior to the females in both
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KATe arHeTa OTCTbMBAT HE3HAYUTESTHO OT
XXEHCKUTE ¥ Mpu ABeTe nopoau no Tesun
nokasarenn. Ha cbwara Tabnuua ca
oTpaseHn ” cpefHuTe CTOWHOCTU 3a
obxBaTa Ha OyTa, Kato C Hai-BMcOKa
CTOMHOCT Ca >EHCKUTe TeTeBEeHCKN —
18,00 cm, a HaWi-HUCKa Npyv MBbXKUTE OT
cobuara nopoga — 16,00 cm.

Mpu obxBata Ha 6yTa Ha oxnajeH
Tpyn npu KOT/IEHCKUTE XMBOTHU HE ce
HabnwgaBa pasnvka Mexay MnosioBeTe.
MonyyeHnTe OT Hac pesyntatu npu npo-
yuyBaHUTE MNpu3Haum ca 6/M3KM Mo CTOW-
HOCTU 1 KopecnoHaMpaT ¢ ny6/iMkyBaHuTe
OT pasnmuHu asTopu (Stankov, 1983;
Laleva et al., 2007; Stancheva et al,
2010; Markova, 2020).

N3BOAM

MbXKuTe arHeta oT TeTeBeHckarta
rnopoja ca C Hai-BUCOK WHTEH3UTET Ha
pacTtex B CpaBHEHWe C Te3n OT ocTaHa-
JIATe TPU OMUTHW TPYNN.

CpefHuAaT [OHeBeH npupacT 3a
yrontenHua nepuog (60 aHu) npu Tete-
BEHCKMUTe MBbXKM arHeTa e 0,250 kg, foka-
TO NpY MbXKWUTe OT KoT/ieHckaTta nopojga
e 0,201 kg, koeto e ¢ 20% no-MaJsiko.
VHTEH3UTETBLT Ha pacTex Ha TETEBEHCKU-
Te XEHCKN arHeta e Cbll0 NO-BUCOK CbC
cpepHo 0,034 kg (15%) B cpaBHeHue C
aHanoxHara rpyna ot KotsieHckaTa nopoga.

Pa3xonbt Ha dypax B KEP un NCY
3a 1 kg npupacT e Hali-HUCBK Npu MbX-
KiTe arHeTa oT TeTeBeHckaTa nopoja —
3,93 KEP un 611g NCUY, a Hait-B1COK npwu
XEHCKMTe arHeTta oT KoTnieHckarta nopoga —
577 KEP wn 897 g TICU. Mbxkute
TeTeBeHCKM arHeTa ca u3pasxofsasv C
18,63% no-masiko KEP wn 18,64% no-
Mauiko MNCY 3a 1 kg npupacT OT XeHcKute
OT chbLyara nopoga.

>KeHckuTe arHeta oT TeTeBeHckarta
nopoja ca C Hali-BUCOK K/laHW4eH paHie-
MaH — 42,16%, a C Hai-HUCbK ca MBbXKUTE
OT cbuwarta nopoga — 37,72. lNokazatenu-
Te Ha KoTneHckuTe arHerta 3aemMaTl MexX-
[OVIHHO MOJIOXEHWE, KaTo MeXAy XeHCKuTe
N MBXKUTE He ce Habnwgasa CbllecT-
BeHa passivka — 40,33% un 40,90%.
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breeds in these indicators. The same
table also shows the average values for
the circumference of the leg, as the
highest value was registered In
‘Tetevenska’ female lambs with 18.00 cm,
and the lowest for males of the same
breed with 16.00 cm.

No difference between the sexes
was observed in the leg girth of a cold
carcass in ‘Kotlenska’ breed animals. The
results from the present study are close in
values and correspond to those published
by various authors (Stankov, 1983; Laleva
et al, 2007; Stancheva et al., 2010;
Markova, 2020).

CONCLUSIONS

Male lambs of ‘Tetevenska' breed
had the highest growth intensity
compared to those of the other 3
experimental groups.

The average daily gain for the
fattening period (60 days) in ‘Tetevenska’
male lambs was 0.250 kg, while in males
of ‘Kotlenska’ breed was 0.201 kg, which
was 20% less. Growth rate of
‘Tetevenska’ female lambs was also
higher by an average of 0.034 kg (by
15%) compared to the analogous group of
‘Kotlenska’ breed.

The feed consumption in FUG and
PDI per 1 kg of growth was the lowest in
‘Tetevenska’ male lambs (3.93 KEP and
611 g PDI), and the highest in 'Kotlenska’
female lambs (5.77 FUG and 897 g PDI).
Male lambs of ‘Tetevenska’' breed spent
18.63% less FUG and 18.64% less PDI
per 1 kg of growth than females of the
same breed.

‘Tetevenska’ female lambs had the
highest slaughter yield (42.16%), and the
male lambs of the same breed had the
lowest (37.72%). The indicators of
‘Kotlenska’ lambs occupies an inter-
mediate position, and there is no significant
difference between females and males,
respectively 40.33% u 40.90%.



MpoueHTbT Ha MecoTo oT byTta e
Hal-BUCOK NPU MbXKUTE KOTAEHCKM —
67,71%, cnepBaH OT TO3U Ha >XEHCKUTe
TeTeBeHCKu - 66,32%, MBXKUTE
TeTeBeHCKM — 66,22% 1 Hal-HUCHK Npu
XeHcknTe KoTsieHcku arHeTa — 64,22%.

KoemumneHTbT Ha MecogaliHoCT
npu MBXKATE arHeta OT TeTeBeHcKara
nopoga e 1:2,66, npu xxeHckute 1:3,024.
Mpu MbXKUTE arHeta oT KoTtneHckara
nopoga toBa CbOTHOLWeHKe e 1:2,808, a
npw XeHckuTte — 1:2,46. Hali-BUCOK e npu
TeTeBEHCKUTE XEHCKM U Hal-HUCBK npu
MBXKUTE KOT/IEHCKM XXUBOTHW.

The highest percentage of meat
from the leg was gathered from ‘Kotlenska’
male lambs (67.71%), followed by
‘Tetevenska' female lambs with 66.32%,
the ‘Tetevenska’ male lambs with 66.22%,
and the lowest was in 'Kotlenska' female
lambs with 64.22%.

The coefficient of meat yield in
‘Tetevenska’ male lambs was 1: 2.66, and
in females was 1: 3.024. For ‘Kotlenska’
male lambs this ratio is 1:2.808, and for
female lambs it is 1:2.46. The highest
coefficient is registered in ‘Tetevenska’
female lambs while the Ilowest in
‘Kotlenska’ male animals.
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PE3IOME SUMMARY

MpoBegeHO € ekcnepuMMeHTasHO An experiment was conducted to
npoy4yBaHe 3a YyCTaHOBsIBaHe BMsAHMETO | evaluate the effect of genotype on meat
Ha reHoTuna BbPXy MecogaliHuTe kadec- | traits of slow-growing chickens until they
TBa Ha 6aBHOpacTAaWwM nuneTta go goctu- | attained a maximum live weight of
raHe Ha MakcumasiHa xuBa Maca ot | 3.000-3.200 kg. To this end, six lines of
3.000-3.200 kg. 3a uenta ca usnonssaHu | birds were used.

LWECT JIMHUW NTULM.

EkcnepMMeHTBLT € npoBefieH CbC The experimental design comprised
150 6pos egHoaHeBHU nuneTa BbB BeAka | 150 day-old chickens in each group. The
rpyna. TllpocnefneHo e uBoTo Terno, | live weight, daily feed consumption and
cpegHogHeBHaTa KoHcyMauumst u ononso- | feed conversion ratio were followed out.
TBOpsiBaHETO Ha dhypaxa. B kpad Ha | At the end of the trial at reaching
ekcnepMmeHTa npuv  AocTuraHeTo Ha | maximum live weight close to group
MakciMMasiHa XmBa Maca CbOTBETCTBalla | average, slaughter  analysis  was
Ha cpegHoTo 3a rpynata 3a Bceku | performed separately for each of
rEHOTUM € U3BBbPLUEH KNIAaHWYEH aHan3. genotypes.

Pesyntatute nokassar, 4ye B Kpas Ha According to the results, the
ekcnepumeHTa komb6uHaumsata M X ¢L | combination ¢M X ¢ L attained an average
Ha 70-gHeBHa Bb3pacT gocturar cpegHa | live weight for male and female chickens
XMBa Maca 3a MbXKU 1 XeHcku nuneta - | of 2709.29 g at 70 days of age, whereas
2709.29 g, pokato kombuHauusaTa ¢M x ¢F | the combination <M x <¢F attained
pocturat 3334.75 g Ha 84 p[HeBHa | 3334.75 g at 84 days of age.

Bb3pacT.
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MuneTtaTa oT KOMOUHaUMS <1 X 2 E
n ¢l x ¢F pocrturart xxmBa maca Ha 84
[JHeBHa Bb3pacT CbOoTBeTHO 2205.88 g 1
1924.78 g.

3a uenua onuteH nepuos Ha
oTrnexpgaHe, pasxoga Ha ypax 3a 1 kg
npupact e B rpaHuumnte ot 2.303 kg/ kg
npvpacT 3a 6polinepHata KomMbuHauus
sM x ¢ L pgo 3.190 kg/ kg npupact 3a
KombrHauusaTa ¢ | X 2E.

OT HanpaBeHUs K1aHU4YeH aHa/m3
Ce yCcTaHOBW, Ye NPOLEHTHT Ha rpuna ot
XXMBOTO Tersa0 npy kombuHaumsata 1 x 2 E
n sM X <¢F e Hali-BUCOK, CbOTBETHO
65,71% 1 71,69% npu >XeHcKn n 65,80% n
71,10% npuv MDBXKKM, CbOTBETHO. Haii-
LeHeHaTa 4yacT OT NUAELLKOTO Tpyn4ye —
MEecOTO OT IbpAnTe € C Hali-BUCOKM CTOiA-
HOCTWM Mpu nuaeTata OT KOMOGUHauuATa
M X ¢F — 493 g 3a xeHckute u 535 g
npy MBXKUTE.

V3non3eaHnTe KOMOMHAUWW JTMHUN
KOKOWK/A ¥ Netnm ca noaxoaswm 3a
nosnyyaBaHe Ha 6aBHOPACTALLO Nue.

KntovoBn pgymu: 6aBHO-pacTsam
nuneTa, XuBa Maca, KOHCymauus Ha
dypax, KnaHM4YHW nokasarenu

yBO/[,

CbBpeMeHnTe noTpebutenn Bce
noBeye TbPCAT Bpb3KaTa MexXAay Kadec-
TBO M 6€30MacHOCT Ha MEeCHUTe NPoaykK-
TW, KaKTo u 61aronosyyneTo Ha XWBOT-
HUTE, OT KOMUTO Cce pgobusa MecoTo
(Hermansen, 2003; Grunert et al., 2004).
3artoBa Bce M0-4ecTo Mpu YrosiBaHeTo Ha
XMBOTHUTE 3@ MECO, Ce TbPCAT reHOTUNo-
BE MOAXOASLM 3a MO EKCTEH3NBHO OT-
rnexaaHe, Koeto npegnonara nogobps-
BaHe Ha 61arocbCTOSHUETO Ha OTIIeXxaa-
HUTe nTuyu. Mpu 6GpoiinepHOTO NTUUe-
BbACTBO Mpe3 nocfefHuTe roguHu ce
3acTbfBa OTrEXAaHeTO Ha O6poinepHn
KOMOMHaUUW, KOUTO MMAaT MO-HUCKWN TeM-
noBe Ha pacTex, ¢ gobpa KoHBepcus Ha
hypaxa v ca ¢ No-BUCOKM BKYCOBM Kadec-
TBa Ha MecoTo (Sundrum, 2001; Castellini
et al., 2002; Gordon and Charls, 2002; Rizzi
et al., 2007). EgHn oT Hali-ycnewHuTe
TMnoBe H6aBHopacTAWM nuneta B EBpona
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The live weight of birds from
combinations ¢1 x ¢E and ¢l x ¢F at 84
days of age was 2205.88 g and
1924.78 g, respectively.

Throughout the experiment, feed
consumption per 1 kg weight gain ranged
from 2.303 kg/kg weight gain for the
broiler genotype ¢M x ¢ L to 3.190 kg/ kg
weight gain for the combination ¢ | X 2E.

The slaughter analysis showed that
the proportion of grill from live weight was
the highest in combinations <1 X ¢2E and
sM X ¢eF: 65.71% and 71.69%
respectively (female chickens); 65.80%
and 71.10% (male chickens). The most
valuable poultry cut — breast meat was the
heaviest in ¢M x ¢F birds — 493 g on the
average for females and 535 g in males.

The tested combinations of hen and
rooster lines were evaluated as suitable
for production of slow-growing chickens.

Key words: slow-growing chickens,
live weight, feed consumption, slaughter
traits

INTRODUCTION

Modern consumers are increasingly
concerned about the safety-quality
association of meat products, as well as
about animal welfare (Hermansen, 2003;
Grunert et al., 2004).

That is why, for fattening of meat type
animals, genotypes suited for extensive
husbandry are sought in order to improve
the welfare of birds.

During the last years, broiler chicken
farming is characterised with using
combinations with slower growth rates,
good feed conversion and better meat
organoleptic properties (Sundrum, 2001;
Castellini et al., 2002; Gordon and Charls,
2002; Rizzi et al., 2007).

One of the most successful strains of
slow-growing chickens in Europe are



ca Ha chpeHcka dmpma - Label Rouge.
TexHuTe NPOoAYKTUBHM KayecTBa ca TecT-
BaHW Npu pas/iMyHu CUCTEMU Ha OTI/IEX-
JaHe o 63 n 120 gHeBHa Bb3pacT. Yang
and Jiang (2005) yctaHoBsIBaT, 4Ye nune-
TaTta Label Rouge pocturar xnBa maca ot
2-2,5 kg Ha 12 cegmuun.

Pegvua aBTOpM wm3cnegeat BAWS-
HMETO Ha reHoTMna BbPXy PacTeXHUTe
CMocobHOCTM Ha 6aBHO pacTawm 6poli-
nepu. Mikulski et al., (2011) cpaBHsBaiikm
NPOAYKTUBHUTE KayecTBa Ha ObBP30 U
6aBHO pacTALLY reHOTUNoBe NuaeTa ycTa-
HOBSIBAT, 4Ye B Kpasd Ha YroutesHus
nepuog 6aBHO pacTALMTE MMAT NO-HUCKO
Terno ¢ 17%. Ha 65-gHeBHa Bb3pacT Te
pocturat 3,64 kg. Fanatico et al., (2005)
npoyysa Tpu Tuna reHoTunose nuneta:
eAnH 6bp30, ABa CpedHo U eauH 6aBHO
PacTALM MPU UHTEH3UBHO OTI/IEXAAHE A0
53, 67 n 81 gHeBHa Bb3pacT. ABTOpuUTe
CcbobLaBaT 3a A4OCTUIHATO XMBO TErN0 oT
2.61 kg, 2.50 kg, 2.33 kg n 2.11 kg u
KoHBepcua Ha dypax (FCR): 2.13 kg,
2.68 kg, 2.77 kg n 3.58 kg cbOTBETHO.
Tang et al., (2009) cpaBHsiBa pacTexa Ha
€[IMH KOHBEHUMOHaNleH Tun 6poiinep,
eQMH MeCTeH Tun nuie u Tpu 6aBHO
pacTawm nuneta, CbOTBETHO A0 49, 56 n
112 paHeBHa Bb3pacT. Kato cbobuiasar 3a
[OCTUTHATO XWBO TErI0 NpU KIaHeTo OT
2.009 kg 3a KOHBEHUMOHa/THUS Bpoiinepa,
1.689 kg 3a mecTHuTe nuneta n 1.60 kg,
1.48 kg n 1.47 kg 3a 6aBHO pacTALm
reHoTUNoBe.

Mpn ToBa ekcnepyMeHTa/IHO yrosiBa-
He uenTa e fga yCTaHOBUM B/IUSHWETO Ha
reHoTuna BbPXY MecojaliHuTe kadvecTBa
Ha GaBHOpacTAWwM nuneTa 6poiinepn Ao
JocTuraHe Ha MackMMasiHa XuBa maca oT
3.000-3.200 kg. 3a nocturaHeTo i cu noc-
TaBMXMe ClefHuUTe 3afjadn: ycTaHOBsBa-
He AgMHaMukaTa Ha pacTex W YCcTaHOBS-
BaHe Ha K/IaHUYHUTE MoKasaTesim Ha
yroenute nunaeTta.

MATEPWNAN N METO4WA

OG6eKT Ha n3cneaBaHe ca neT reHo-
TMnNa GaBHopacTAwWM nwuneta Gpoiinepw,
nosiydeHn Mo criefHaTa cxema:
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those of Label Rouge. Their production
traits have been tested in various
husbandry systems up to 63 and 120 days
of age. Yang and Jiang (2005) reported that
Label Rouge chickens attained a live
weight of 2-2.5 kg after 12 weeks.

A number of researchers have
evaluated the effect of genotype on
growth performance of slow-growing
broiler chickens. Mikulski et al., (2011)
compared production traits of fast and
slowly growing chicken genotypes and
found out that at the end of fattening, the
live weight of slow-growing birds was y
17% lower. At 65 days of age, they
attained 3.64 kg. Fanatico et al., (2005)
investigated three chicken genotypes —
one fast-growing, two medium-growing
and one slow-growing under intensive
system up to 53, 67 and 81 days of age.
The authors reported a final live weight of
2.61 kg, 2.50 kg, 2.33 kg and 2.11 kg and
feed conversion ratios (FCR): 2.13 kg,
2.68 kg, 2.77 kg and 3.58 kg respectively.
Tang et al., (2009) compared growth
performance of one conventional broiler
type, one local type and three slow-
growing chicken types until 49, 56 and
112 days of age, respectively reporting
slaughter weight of 2.009 kg for the
conventional type, 1.689 kg for local
chickens and 1.60 kg, 1.48 kg and 1.47 kg
for slow-growing genotypes.

This experiment was designed to
evaluate the effect of genotype on meat
performance of slow-growing broiler
chickens until they attained a maximum
live weight of 3.000-3.200 kg through
determination of growth dynamics and
evaluation of slaughter traits of fattened
chickens.

MATERIAL AND METHODS

The subject of the study comprised
five genotypes of slow-growing broiler
chickens, produced as followed:



I. ¢ JIuHMA | X ¢ NInHua E

II. ¢ InHna M x ¢ NluHua E

. ¢ InHnA | X ¢ JinHna F

IV. ¢ IuHMA M X ¢ JlnHua F

V. ¢ JInHna | X 2JInHUA Ss

VI. ¢JInHna M x ¢JluHua L

EkcnepuMMeHTBLT e NpoBefieH B ne-
MeHHaTa pepma Ha HayyeH otaen «Pas-
BbX/JaHe U TEXHO/I0TMM B NTULLEBBLACTBO-
TO 1 3aliueBbACTBOTO» NpU 3eMedesncku
MHCTUTYT - Ctapa 3aropa. 3a uenrta ca us-
NMoN3BaHW LWeCT NNHUW NTULK. M3XxoaHuTe
poauTenckn ¢opMu KOUTO yyacTBaT KaTo
MaiiumHM B NMpUIOXKeHaTa cXxemMmaHa KpbCToc-
BaHe ca: Line E (Barred Plymouth Rock),
Line Ss (Sussex), Line F, Line L (White
Plymouth Rock), a 3a 6awwuHa dopma ca
n3snonseaHu Line M (Cornish) u Line .

3a oueHka Ha reHoTuna no npusHa-
Ka 3a MecojaliHute kadyecTBa Ha MecoTo
ca cdopmmpanm wect rpynu oT 150
HeceKkcupaH/ efHOOHEBHM MueTa BbLB
BCSKa, MapKmMpaH/ 1 BakCUHUpaHu 3a 60-
nectta Ha Mapek n kokunamnosa. Nuneta-
Ta ca OTInexaaHu npu eiHaksu YC/0BUSA
Ha 3aKpuTo, NO rpynu, BbpPXy Ab/idoKa He-
CMeHsieMa nocTensd oT AbPBEHU CTbpPro-
TUHW cnejBaiku TexHonorusaTa, U3nonssa-
Ha B cesleKUMOHHaTa 6a3a Ha 3emepnencku
MHCTUTYT - CTapa 3aropa. lNTuumte nmaxa
NMOCTOSIHEH [OCTbN A0  KOMOWHMpaHu
doypaxu, npomsBeAeHn BbB ypakHUSA
3aBO/, Ha MHCTUTYTa, cropej Bb3pacTra u
Kareropusata. XpaHuTenHata nporpama ce
cbeTou OT cTaptep (1-14 peH), rpoyep
(15-28 peH) u puHuwep (29-84 peH).
CbCTaBbT M XpaHuUTENHaTa CTOMHOCT Ha
KOMOUHMpaHUTe dhypaxu ca npeacTtaBeHn
B Ta6bnmuya 1 (AOCA, 1996).

I. ¢ Linelx ¢ LineE

Il. ¢ Line M x ¢ Line E

lll. ¢ Line I x ¢ Line F

IV. ¢ Line M x ¢ Line F

V. ¢ Line |l x ¢ Line Ss

VI. ¢ Line M x ¢ Line L

The experiment was performed in
the nucleus farm of the Department of
Breeding and Technology in Poultry and
Rabbit Farming at the Agricultural Institute -
Stara Zagora. To this end, six chicken
lines were used. Original maternal forms
used in the breeding schedule were Line
E (Barred Plymouth Rock), Line Ss
(Sussex), Line F, Line L (White Plymouth
Rock), and paternal forms: Line M
(Cornish) and Line I.

To evaluate the effect of genotype
on slaughter traits, six groups of 150
unsexed day-old birds, labelled and
vaccinated against Marek’s disease and
coccidiosis were formed.

Chickens were reared on deep permanent
wooden shavings litter in line with the
technology adopted at the selection base
of the Agricultural Institute - Stara Zagora.
The chickens had constant access to
compound feeds produced at the feed
factory of the institute according to their
category and age.

Feeding regimen consisted of starter
(1-14 day), grower (15-28 day) and
finisher (29-84 day). The composition and
nutritional value of compound feeds are
shown in Table 1 (AOCA, 1996).

Tabnumua 1. XpaHuTtesiHa CTOMHOCT Ha U3XpaHBaHUsS KOMOMHMPaH doypax
Table 1. Nutritional value of compound feed

XpaHuTenHa cToiHocT Craptepl-14 pneH poyep 15-28 peH PuHuwep 29-84 neH
Nutritional value Starter 1-14 day Grower 15-28 day Finisher 29-84 day
CypoB npoTeuH / Crude protein, % 21.16 19.37 18.77
Cyposu Ma3HuHK / Crude fat, % 8.18 5.92 5.90
O6meHHa eHeprust / Metabol. energy, kcal/kg 1927.77 2148.15 2194.26
CypoBwu BnakHuHu / Crude fiber, % 4.45 4.11 4.12
Kanuuii / Ca, % 0.97 0.90 0.78
Ycsoum dpoccpop / Utilisable phosphorus, % 0.80 0.45 0.69
MeTunoHuH / Methionine, % 0.46 0.44 0.38

UnsuH / Lysine, % 1.19 1.11 0.98
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>KnBOTO Tersio ce KoHTposvpalle
ypes nHaMBMAyasiHo npeTernsaHe Ha 1, 14,
28, 42, 56, 70 n 84 pHeBHa BbB3pacT.
KoHcymaumsita Ha doypax 3a BCEKU
reHoTun e onpefesieHa Kato pas/ivka
Mexay  KONMMYeCcTBOTO  3apefeH u
ocTtatbyeH dypax Ha 14, 28 u 84-
OHeBHa Bb3pacT. [pexuBsemMocTTa Ha
nTUUUTE ce oTuMTalle exefHeBHO. Bb3

OCHOBa Ha Te3n nrokasarenm ca
U34nuCNeHn  cpeflHOAHEBEH  MNpupacT,
cpefHOAHEBHaA KOHCyMaLms n
0MnoN30TBOPSABAHETO Ha pypaxa.

3a LAMN0CTHA OLleHKa Ha

N3N0/M3BaHNTE OpPOAEpPHM KOMOBUHALMN,
Ce W3YMC/IM MHAEKCa Ha NPOAYKTUBHOCT
(EPEF) no cnepgHata chopmyna:

EPEF =

Husa maca (kg) xNpesnsaerocT (%6)

Live weight was monitored at 1, 14,
28, 42, 56, 70 and 84 days of age by
individual weighing. Feed consumption for
each genotype was determined as
difference between the amount of offered
and non-consumed feed at 14, 28 and 84
days of age. Livability was checked on a
daily basis. On the basis of these
parameters, the daily weight gain, daily
feed consumption and feed conversion
ratios were calculated.

For general assessment of used
broiler combinations, the European
production efficiency factor (EPEF) was
calculated using the formula:

100

YrouTened nepuog (aau) x Pasxog na ¢y pax sa 1 Kg npupact

Live body weight (kg) x Livability (%)

EPEF =

100

B kpas Ha ekcnepvmMeHTa e Hanpa-
BEH MbJIeH KNaHWyeH aHanu3 Ha no 3
XKEHCKM N 3 MDBXKU nuneta 6poiinepn ot
BCSiKa rpyna C XWBO Ters0, CbOTBETCTBA-
L0 Ha CpefHOTOo 3a rpynarta Ha BCEKU re-
HoTun. Cnepn 12-4yacoBO rnajysaHe NTULM-
Te 6sixa 3alUEMETEHM W 3aKMaHu Cbr/1acHo
pasnopenb6ute Ha Hapepba 22/14.12.2005
Ha MWHWUCTEPCTBOTO Ha 3emefesimeTo.
OnpegeneH e rpuna, Ternara Ha otaesn-
HUTe YyacTn (repamn, byTyeTa, Kpuna, Wni-
Ka, theHep), Ternara Ha SAMBHUTE BbTPELU-
HOCTU (Cbpue, APO6 1 MYCKYNEeCT CTOMaXx)
1 abgoMUHaTHUTE Ma3HVHU, Bb3 OCHO-Ba
Ha Te3n AaHHW ce WU3YUC/U U CbOTHOLLE-
HWETO Ha OTAEe/IHUTE YacTu Ha TANOTO.

Pesyntatute ca obpaboTteHu cTa-
Tnctnyeckn (ANOVA/MANOVA un LSD post
hoc test), 3a fa ce onpegenu edekra ot
reHoTuna u nona, e nu3nonssaH codryep-
HMA nakeT Statistica 8 (StatSoft, 2009).
[aHHnTe 3a npoueHTa ca npeobpasyBaHu
B apKCUHYC Npeay CTaTUCTUYECKUSI aHasn3.

Fattening period (days)xFeed intake per 1 kg weight gain x
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At the end of the trial, complete
slaughter analysis was done on 3 female
and 3 male birds from each group with
live weight corresponding to the average
of the genotype. After 12-hour fasting,
birds were stunned and slaughtered in
accordance of stipulation of Regulation
22/14.12.2005 of the Ministry of
Agriculture. The grill percentage, weight of
different cuts (breast, thighs, wings, neck,
ribcage), weight of edible offal (heart,
liver, gizzard) and abdominal fat were
determined. On the basis of these data,
ratios between different body parts were
calculated.

The results were statistically
processed (ANOVA/MANOVA; LSD post
hoc test), to evaluate the effects of
genotype and sex using statistical
software Statistica 8 (StatSoft, 2009).
Percentage data were arsine transformed
prior to the statistical analysis.



PE3YJITATN N OBCb)XXAAHE

JaHHnTe 3a xuBata Maca npes
oTAeNHWTEe Bb3PacTOBM NEpuogn  Ha
6poitnepute B 3aBMCMMOCT OT rpynarta u
reHoTUna ca nocoyeHn B Tabnuua 2.
MuneTtata o 42 gHeBHa Bb3pacT He ca
pasgesnenn no non. OT HanpaBeHUs aHa-
/M3 3a XuBaTa mMaca € BWAHO, Y€ TeHo-
TMNBT OKasBa 3Ha4YNM eqekT BbpXy TO3M
nokasaten Ha efHOAHEBHMTE nuneTta
(P<0.001). YcTaHOBEHO € CbLLUO, Ye Maca-
Ta Ha uW3NneHuTe nuaeta nokassa
pasnukn mexgy reHotunosete (P<0.001).
XuBata maca Ha efHOAHEBHUTE nuieTa
nanionenn ot IV rpyna (¢F x ¢M) umat
Terno or 41.04 g. Cneggar te3u ot Il
rpyna (¢M X 2E) ¢ 40.72 g. 3ntoneHuTe
efHoaHeBHN nuneta ot | (41 x ¢E), 1l
(¢1x ¢F) n V (¢l x 2Ss) rpyna mmat no-
HUCKa >uBa Maca B cpaBHeHue c IV
(¢F x eM) n 1l (¢M x 2E) rpyna, kato
pasvkata € CTaTuCTMYeckM p[okasaHa
npu P<0.001.

RESULTS AND DISCUSSION
Live weights of broiler chickens
from different groups and genotype for the
different age periods are listed in Table 2.

Until 42 days of age, chickens were not
separated by sex. The analysis of data
demonstrated that genotype had a
statistically significant effect (P<0.001) on
weight of day-old chicks.

Also, it was found out that the weight of
hatchlings differed among genotypes
(P<0.001). Live weight of ay-old chicks
from group IV rpyna (¢F x ¢M) had an
average weight of 41.04 g. Then followed
those from group Il (¢M X 2E) with 40.72
g. Day-old chicks from groups | (¢1 x 2E),
I (¢1 x ¢F) and V (¢ x ¢Ss) were
significantly lighter compared to groups IV
(¢Fx ¢M) and Il (¢M x ¢E) at P<0.001.

Tabnuua 2. XXnBa maca Ha 6aBHopacTAwm 6poiiniepu oT 1-42 AeH (g)
Table 2. Live weight of slow-growing broilers from 1-42 day of age (g)

pyna I-rpyna | ll-rpyna | lll-rpyna | IV-rpyna| V-rpyna | VI-rpyna
roup I-group | Il-group Ill-group | IV-group | V-group | VI-group | pooled p-value
Bb3pact SEM genotype
Age Il X ¢E| JM X 2E | ¢l X ?F |dM X ¢F| ¢l X ¢Ss|sM x 2L
1d I+ 39.23° 40.72° 38.08° 41.04° 32.03° 35.58° 0.55 0.001
14d  o+¢ 118.23° | 111.56° | 98.44°% | 143.80° | 94.7279 | 196.84% | 259 0.001
28d dg+e 371.73° | 358.02° 317.64° | 448.80° | 319.51° 662.84° 8.77 0.001
42d  o+¢ 714.58° | 676.74° 621.78" | 880.43° | 549.05° | 1276.67° | 17.96 0.001

** PasnnyHuTe 6ykBM B peda Mapkupart CTaTucTMYeckun 3Haummu pasnmkm (P<0.001)
** Different superscripts within rows indicate statistically significant differences (P<0.001)

KuBata maca Ha nwieTara B Kpas
Ha 14-gHeBHMA cTapTepeH nepuog npu
6poitnepHata kombuHauma oT VI rpyna
(¢M x ¢L) e 196.84g. MNunetata ot IV
rpyna (¢F x ¢M) ca ¢ Terno 143.80g u ca
[OCTOBEPHO MO-TEXKN OT OCTaHauIMTe rpy-
nn ¢ pasnuyeH reHotun (P<0.001). Cnegp-
BaT 6poiinepute ot | rpyna (¢1 x 2E) ¢
118.23 gu ll rpyna (¢M x 2E) ¢ 111.56 g.
B kpas Ha cTapTepHus nepuof nunietara
ot lll rpyna pocturat 98.44 ¢, KbOeTo
pasfnuknTe B XuBarta Maca CrnpsmMo ocTa-

At the end of the 14-day starter
period, the weight of group VI hybrid (¢M
X ¢2L) was 196.84 g. Chicks from group IV
(¢F x ¢M) weighed 143.80 g on the
average and were considerably heavier
from the other genotypes (P<0.001).

In descending order of the weight followed
broilers from group | (¢1 x 2E) — 118.23 g
and group Il (¢M x 2E) with 111.56 g. At
the end of the starter period, chickens
from group Il attained 98.44 g, and
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Hanute rpynn e C BUCOKA CTENeH Ha
[OCTOBEPHOCT.

Ha 28-a geH oT yrosiBaHeTo Ta3u TeH-
AeHumsa ce 3anassa u VI rpyna (¢M x 2L)
Ce OTKposiBa C [0CTOBEpHa pas/vka B
XnBaTa maca (662.84 g), cneggaHa ot IV
rpyna (¢F x ¢M) - ¢ xuBa maca 448.80 g
(P<0.001). Tes3n pesyntatm 6uxa Morau
Ja 6bpart acoummpaHu ¢ pasnuuus B Ma-
caTa Ha 3a/l0KeHuTe 3a MHKybauumsa anua.
B n3cnegBaHe Ha Hristakieva et al., (2014)
Macara Ha W3NineHnTe nuieta rnokassa
3HAUUTESTHM Pas3/IKN MeXAy reHoTunoBse-
Te (P<0.05). B pgpyro u3cnegBaHe Ha
Pauwels et al., (2015) npoBeAeHO C YeTmpu
OpoiinepHn xubprga € passiMyeH MoTeH-
uman Ha pactex (Cobb 500, Cobb-Sasso
175, Sasso (XL44 x SAs:(A)) n Sussex
(Sussex x SAsi(A)) ce cbobuiaBa, Ye Ha
5-cegMnyHa Bb3pacTt 6Gpoiinepute Cobb
500 pocTturat Hali-BMCOKa XMBa Maca, a
Sussex X SAs;(A) ca ¢ Hali-HUCKO Terno.

[eHeTUYHUAT NoTeHuuan fno OTHO-
lleHMe Ha >uBata Maca BbB Bb3pac-
ToBaTa AUHaMUKa Ha NTuuuTe e ¢ pasnuy-
Ha mn3sBa Npu npoy4ysaHuTe reHotunu. Mpes
nbpBuUTE 42 geHa nunertara ot VI rpyna ca
C Hali-BUCOKM PacTeXHU CNocoBGHOCTU
1276.67 g. Cneggat nunetara ot IV rpy-
na c 880.43 g. Te AOCTOBEPHO MPEBBL3-
xoxpaT (P<0.001) pesyntartute nokasaHu
ot I, I, lll, V rpynn cboTBeTHO € 714.58 g,
676.74 g, 621.78 g, 549.05 g.

Cnopeg Gordon and Charles
(2002) 6bp3opacTAwmTe 6GpoNNepn nvat
6BbP3 pacTex um gocTuraT nasapHo Ternao
Ha 42-gHeBHa Bb3pacT, a 6aBHUTE
JocTurar nasapHo Tersno 3a 62-81 gHu.

Ha 56-a peH (Ta6nuua 3) cnep
SIBHO NPOSABEH M0/I0B AUMOP(U3bLM 658Xa
OTYETEHU pas3/IkuTe M MO Moa Mexay
camute rpynu. [pu npocnegsisaHe Ha
nonyyeHnTe pesyntatv e Hamue BUCOKO
[JOCTOBEPHO BJ/IMAIHWE Ha reHoTuna no
OTHOLLIEHME MW3MEHEeHMeTO Ha XwuBaTa
Maca ¢ Bb3pacTra (P<0.001).
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differed significantly from other groups.

By the 28" fattening day, this trend
was preserved so that group VI (¢M x 2L)
was outlined with statistically significant
different live weight (662.84 g), followed
by group IV (¢F x ¢M) - with 448.80 g
(P<0.001). These results could be
associated to different weight of
incubation eggs. In a study performed by
Hristakieva et al., (2014) the weight of
hatchlings differed significantly among
genotypes (P<0.05). In another report,
Pauwels et al., (2015) evaluated four
broiler chicken hybrids with different
growth potential (Cobb 500, Cobb-Sasso
175, Sasso (XL44 x SAs(A)) and Sussex
(Sussex x SAs;1(A)) and observed that at 5
weeks of age, the live weight of Cobb 500
birds was the highest whereas that of
Sussex X SAs;(A) — the lowest.

The age-related genetic potential
with respect to live weight differed among
studied genotypes. During the first 42
days of life, chickens from group VI
exhibited the highest growth performance -
1276.67 g, followed by birds from group
IV with 880.43 g. Those groups were
substantially  superior  (P<0.001) to
performance of groups I, I, lll, V rpynu
with average weights of 714.58 g, 676.74
g, 621.78 g, and 549.05 g respectively.

According to Gordon and Charles
(2002), fast-growing broiler chickens were
outlined with a rapid growth rate and
market weight at 42 days of age, whereas
slowly growing broilers attained slaughter
weight for 62-81 days.

By the 56" day (Table 3), after
sexual dimorphism was already
manifested, sex-related differences
among the groups were also considered.
The analysis of results showed a very
significant effect of genotype on age-
related live weight dynamics (P<0.001).



Ta6nuua 3. )KnBa Maca Ha 6aBHoOpacTAwWwM 6poiinepu oT 56 Ao 84 aeH (g)
Table 3. Live weight of slow-growing broilers between 56-84 day of age (g)

Fpynu I-rpyna | ll-rpyna | Ill-rpyna | IV-rpyna| V-rpyna |VI* -rpyna p-value
Group I-group | Ill-group | lll-group |IV-group | V-group | VI* -group
pooled
sl x 9E| M X 2E| o1 x ¢F [¢M x ¢F| <1 x |[oM x °L| SEM genotype
Bb3pacT 2Ss genotype| sex X
Age sex
56
¢ 1248.49 [1209.23 |1141.74 |1802.50 [1065.00 [2437.50 (45.74
9 1036.67 |942.86 894.84 1752.63 924.80 [2221.00 |46.57
s+ 9 1142.58c [1076.04cd [1018.29d [1777.57b[994.90d [2329.25a [33.39 0.001 |0.001 NS
70
¢ 1727.27 [1669.57 |1624.62 [2577.39 ([1540.00 [2932.50 (49.35
9 1364.44 [1314.00 |[1308.67 [2126.67 [1250.00 [2486.09 (47.86
7+ 9 1545.86¢ [1491.78cd |1466.64cd [2352.03b [1395.00d [2709.29a [36.15 0.001 |0.001 NS
84
¢ 2440.61 [2198.75 [2275.56 [3334.74 [1968.24 |--------- 50.73
9 1775.56 [1653.33 |1699.29 [2660.00 (1447.27 |---------- 44.41
NS

7+ ¢ 2108.08b]1926.04c  [1987.42c |2967.37a[1707.75d |---------- 39.98 0.001 |0.001

*VIrpyna- ¢ IMHMAM X ¢ JiuHua L -3a 70 gHu / * VI group - ¢ Line M x ¢ Line L - for 70 days
** PasnuyHuTe 6yKBU B pefa Mapkmpat cTaTUCTUYeckun 3Haummm pasnmku (P<0.001)
** Different superscripts within rows indicate statistically significant differences (P<0.001)

Haii-go6pu pactexHu cnocobHocTu
Ha 56-A geH umat ntuumte ot VI rpyna
(¢M x 2L) - kKaTo MBbXKKTE ca ¢ 2437.50 g
XuBa Mmaca, a xeHckute 2221.00 g u
cpegHo 3a pgBata nona 2329.25 g.
Cnegsat IV rpyna (¢M X ¢F) c xuBO
Terno 3a Mmbxkute 1802.50 g M CbOTBETHO
1752.63 g 3a xeHckute. Ttuumte ot |
(¢l x 2E), l (¢M x 2E ), lll (¢IX 2F)n Vv
rpyna (g1 x ¢Ss) nmat [OCTOBEPHO Mo-
HKCKa X1Ba Maca.

Ha 70 gHeBHa Bb3pacT nTuuurte ca
c xvBa Maca npu VI rpyna (¢M X 2L)
2709.29 g, cnegganu oT IV rpyna (¢M x 2F)
2352.03 g, KOUTO [OCTOBEPHO MPEBBL3IXOX-
pat ntuuute oT: | rpyna (1 x ¢E) cbe cpea-
Ho Terno 1545.86 g, Il rpyna (¢M x 2E) -
1491.78 g, lll rpyna - 1466.64 g (¢ x ¢F)
nV rpyna 1395.00 g (¢ x 2Ss).

CbnocTaBsaHeTO Mexay AsaTa nona
B o6l nokasaTes kaTo MOJIOB [AMMOP-
hm3bM gobrBa aKTyaslHOCT BLB Bpb3Ka C
N3paBHEHOCTTa MO XMBa Maca W K/laHWu-
Hata obpab6oTka. [lMopagun no-ronAmata
pasfvka B xuBaTa maca Mexmay MbXKUTe
W OKEHCKUTE NTUUW, W3MNOM3BaHETO Ha
reHotunu ¢ 6aBeH pacTex Moxe fJa
MoBMNsie BBLPXY M3PaBHEHOCTTA, Kato e
Bb3MOXHO NocneAcTsuATa fa crtaHart no-
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The best growth performance on
the 56™ day of life was shown by chickens
from group VI (¢M X 2L) - 2437.50 g in
males and 2221.00 g in females (average
of 2329.25 g for both sexes). Then followed
group IV (¢M X ¢F) with males weighing
1802.50 g and females weighing 1752.63
g. The birds from groups | (¢1 X 2E), Il
(¢M x ¢E ), Il (¢I x ¢F) and V rpyna
(1 X ¢Ss) had statistically significantly
lower live weight at that time.

At 70 days of age, group VI
(¢M x ¢L) had a live weight of 2709.29 g,
followed by group IV (¢M X 2F) with
2352.03 g; they were significantly superior
to chickens from group | (¢1 X 2E) with
average weight of 1545.86 g, group Il (¢M
x ¢E) - 1491.78 g, group lll (¢l x 2F) -
1466.64 g and group V (¢l X 2Ss) -
1395.00 g.

The comparison between sexes
from point of view of sexual dimorphism is
also important with regard to live weight
uniformity and slaughter processing. Due
to the greater difference in live weight
between male and female chickens, the
use of slow-growing genotypes could
influence uniformity and consequences
could become more evident with age




3HauuTesHM ¢ Bb3pacTTa (Fanatico et al.,
2005). B KOHKpeTHuWs cny4yail NonoBUAT
AnmopdunsbM Mo xuBa maca Ha 84-gHeBHa
Bb3pacT e oTpaseH B Tabnvua 3.

[o kpasa Ha yroutesniHua nepuog 70
OHEeBHa Bb3pacT, MbXKUTE WHAMBUAU OT
VI rpyna pocturat 2932.50 g, XeHckuTe
2486.09 g n cpegHo 3a pAara nosna
2709.29 g. Te nbpBK gocTuraT 3ajaneHa-
Ta xuBa maca ot 3000 g. YrosiBaHeTo npo-
AbnxaBa 3a octaHanute rpynu. lMruyure
ot IV rpyna - (¢M x ¢F) gocturar 3334.74 g
3a MDbXKUTE, a XeHckute 2660.00 g.
Pasnukute mexay nocnefHute Ase rpynu
ca fokasaHu. C Hail-HUCKO cpefdHOo Terno
06Wo 3a rpynata (MbXKA U XKEHCKM) ca
nunetara ot V rpyna (¢l x ¢Ss) - 1707.75
g. NMonyyeHnTe pasnunku 3a xmBata mMaca
ca [oKaszaHO 3HauMMuy nNpu pasnyHuTe
reHotunose n nos npu P<0.001. Komek-
TMpaHaTa TEeHAEHLUMA MO OTHOLIEeHWEe Ha
XnBaTa mMaca B 3aBMCUMOCT OT reHortuna
1 nona B 06LWM NUHWMM ce 3anassBa U [0
Kpas Ha yrosiBaHeTo. [lpu cpaBHeHue
BNNSAHMETO Ha no/sa BbTPeE B camute
rpynn e ycTaHOBEHO, Ye MDBXKUTE NTULN
ca C Mo-BMCOKA XMBa Maca OT XEHCKuTe,
KOeTO rnokassa B/INSIHUETO Ha Mosia BbpXy
Heda (Musa et al., 2006).

Ha 70 pgHeBHa Bb3pacT npwu
KOHBEHUMOHa/THUSA 6porinep ot VI rpyna
(M x 2L) MBXKATE MPEBBIXOXKAAT XKEeH-
ckute ¢ 15.22%, anpu IV (¢M x ¢F) n ll
(¢sM x 2E) rpynn ¢ 17.48% un 21.29%
CbOTBETHO. Hail-cnabu pacTexHu kKavec-
TBa nokaseaT ntuumute ot V-Ta (41 x ¢Ss)
n lll-ta rpynun. Cnopes Gordon and
Charles (2002) mHoro chakTopy BAMAAT
BbpXy pacTexa Ha pas/iMyHuTe NTuumn,
BK/TIOUUTENHO reHoTuna, Bb3pacTta, nona,
KOMOUHMpaHUA hypax, rbcrorara Ha oT-
rnexpjaHe, okosiHaTa cpefa U npunoxe-
HMETO Ha naculHo oTrnexaaHe. Faria et al.,
(2010), ca npoBenM eKCnepuMMEHT 3a ycTa-
HOBSiIBaAHe XapakTepuCTUKUTE Ha YrouTesHu-
Te CrnocobHOCTM Ha ABa reHotuna NTUUm
otrnexgaHn go 65, 75 n 85 n 95 gHeBHa
Bb3pacT. EanHus reHoTun - Paraiso Pedres
ce oT/MyaBa Cc no-fo6pu pacTexHn crnocob-
HOCTU B cpaBHeHune ¢ Pescoco Pelado.
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(Fanatico et al., 2005). In this specific
case, sexual dimorphism differences for
live weight at 84 days of age are shown in
Table 3.

Until the end of the fattening period
(70 days of age), male birds from group VI
attained 2932.50 g, females weighed
2486.09 g with 2709.29 g average weight
for both sexes. They were the first to
attain a live weight of 3000 g. Fattening
period continued for the other groups. So,
chickens from group IV (¢M x ¢2F)
attained 3334.74 g (males) and 2660.00 g
(females). The differences between the
last two groups were significant. The lowest
average group weight (males + females)
was observed for hybrids from group V
(s1x 2Ss) - 1707.75 g. The results for live
weights were statistically significant in
various genotypes and sexes (P<0.001).
The genotype-dependent trend for live
weight and sex was in general preserved
untii the end of fattening period.
Comparing males and females within
each group, it was found out that the
weight of males exceeded that of females
confirming the sex effect (Musa et al,
2006).

At 70 days of age, conventional
male broilers from group VI (¢M x ¢L)
were superior to females by 15.22%,
whereas in groups IV (¢M x ¢F) and Il
(¢M x 2E) — by 17.48% and 21.29%
respectively.  The  poorest growth
performance was exhibited by hybrids
from groups V (¢l x 2Ss) and Il
According to Gordon and Charles (2002),
the growth of different birds is influenced
by numerous factors, including genotype,
age, sex, compound feed, population
density, environment and pasture
husbandry. Faria et al.,, (2010) have
conducted an experiment to evaluate
fattening performance of two genotypes of
birds reared until 65, 75 and 85 and 95
days of age. One of genotypes Paraiso
Pedres — was outlined with better growth
performance than the other (Pescoco
Pelado).



KomeHTupaHaTa TeHAeHuus no
OTHOLUEHME Ha XuBata maca B 3aBUCU-
MOCT OT reHotuna u nona B obLY SIMHWUK
ce 3anassa un o 84-ua geH. BugHo e, ye
B Kpas Ha ekcrnepumeHTa 6aBHOpacTALL A
Tmn nuneta ot IV rpyna (¢M x ¢F) goc-
TUraT Hai-BMCOKa XuBa Maca, CbOTBETHO
3334.74 g 3a Mbxkute n 2660.00 g 3a
XeHckuTe, cneasaru oT | rpyna (o1 x 2E)
2440.61g (MBbXKM) U 1775.56 g (KEHCKM)
CbC cpefHo 3a rpynata 2108.08 g.

BasHopacTawuTe ntuum ot Il rpyna
(¢M x ¢E) pocTturaT npegnoynTtaHaTa ot
notpebutens xmea maca Hag 3.200 kg Ha
84 peHa cbC 2198.75 g 3a MbXKATE U
1653.33 g 3a XeHcknTe U cpefHO 3a
rpynata 1926.04 g (P<0.001). Mpwu il
rpyna (¢1 x ¢F) pocturHaToTo Terno e
2275.56 g 3a MbXkute n 1699.29 g 3a
XeHckuTe, cpegHo 1987.42 g. Te wumar
perucTpupaHn CXoAHU CTOMHOCTU Ha no-
KasaTesns xuBa Maca 1 3aemar MeXauHHO
MoJIOXKEeHWe B HaLLeTOo n3cneasaHe.

Hali-o6uio 6uxme mornn ga otbe-
NIeXXNM, Ye Mpu oTYMTaHe Ha reHoTuna Ha
84 pHeBHa Bb3pacT pas/iMKUTe B Xusata
Maca mexagy ntuumte ot IV rpynu (¢ M X
eF)untesmor |l (¢l x 2E) ca 28.95 %, a
Tesn ¢ | rpyna (¢l x 2E) n lll rpyna
(¢l x <F) rpynu, cboTBETHO 5.72%
(P<0.001).

B Tabnumua 4 e oTpaseHa KOHcymMa-
umaTa Ha chypax 3a egHo nune (g/aeH) no
nepuogun. Hai-BMcoka KOHCymMauus Ha
dypax npes craptepHusa nepuog (1-14
AeH) nvat 6poinepute ot VI u | rpyna
CboTBETHO 15.72 g 1 12.36 ¢g. Hail-HnCcHK
pasxos oTr 7.74 g e oOT4yeTeH npu
nunetata ot |l rpyna (¢M X 2 E).

The live weight dependency on
genotype and sex was generally
preserved until the 84" day of age. It was
evident that at the end of the experiment,
the slow-growing chickens from group IV
(¢M x ¢F) attained the highest ultimate
live weight: 3334.74 g for males and
2660.00 g for females, followed by group |
(¢l x ¢E) with 2440.61 g (males) and
1775.56 g (females) with group average
of 2108.08 g.

Slow-growing birds from group I
rpyna (¢M x ¢E) attained the live
weight >3.200 kg preferred by consumers
on 84 days of age with 2198.75 g for
males and 1653.33 g for females and
group average of 1926.04 g (P<0.001). In
group Il (¢l x ¢F) attained weight was
2275.56 g for males and 1699.29 g for
females (average of 1987.42 g). Their live
weights were similar and intermediate in
our study.

In general, it could be stated that
with regard to the genotype, the difference
in live weight at 84 days of age between
birds from group IV (¢M X ¢F) and group
I (¢1 x 2E) was 28.95 %, and that
between group | (¢l x ¢E) and Il rpyna
(o1 x ¢2F) was 5.72% (P<0.001).

Table 4 depicts feed consumption
of one chick (g/day) according to growth
periods. The highest feed consumption was
observed during the starter period (1-14
day) in broilers from groups VI and | -
15.72 g and 12.36 g respectively. The
lowest feed intake was found out in group
II(¢Mx 2E)-7.74 g.

Tabnuua 4. KoHcyMmaumsa Ha pypax oT eHO nusie (g/aeH)
Table 4. Feed consumption per chicken (g/day)

pyna I-rpyna Il-rpyna IlI-rpyna IV-rpyna V-rpyna VI -rpyna

Group I-group Il-group Ill-group IV-group V-group VI -group
Bb3pacT sl x ¢E sM x °E sl x ¢F M x ¢F sl x ¢Ss M x ¢L
Age
1-14 peH/ day 12.36 7.74 8.71 11.91 9.09 15.72
15-28 pgeH / day 50.08 34.41 41.20 46.88 41.67 65.15
29-84 peH / day 105.01 75.09 96.24 122.41 79.27 124.44
1-84 peH / day 78.57 55.78 70.84 89.39 59.87 87.94

*Vlrpyna- ¢ JinHua M x ¢ JiuHma L -3a 70 gHn/ * VI group - ¢ Line M x ¢ Line L - for 70 days
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Mpe3 nepuopa Ha pactex ot 15 o
28 peH pasxofa Ha dhypax Ha 1 nune
g/peH e Hanl-Bucok npu VI rpyna
(¢M x ¢L) - 65.15 g/geH kouto Ha 28
OHeBHa Bb3pacT gocturat 662.84 g xuBsa
mMaca. TeHOeHUusATa ce 3anas3Ba W npes
TO3N nepuog | rpyna ca KOHCymMupasun
50.08 g/geH. Tlpm 6GaBHO pacTawmTe
6poitnepn ot Il rpyna (¢l x 2¢F) e
OTYeTEH cpefeH pa3xop ot 41.20 g/aeH, a
Te3n ot V rpyna (¢1 x ¢Ss) npes To3u ne-
puog ca koHcymupauim 41.67 g/oeH dhypax
Ha eflHO nusie ¢ Xusa maca ot 319.51g.

B kpas Ha yroutesnHua nepuof
(29-84 peH) c Hali-BMCOK pa3xog Ha egHo
nune ce otimyasa |V rpyna (¢M X ¢F) -
122.41 gl/peH, cnepBaHu oT | rpyna
(¢l x 2E) - 105.01 g/geH wn Il rpyna
(¢1 x ¢F) - 96.24 g/geH. Hai-manbk
pasxopg Ha doypax e otdeTeH npu |l rpyna
(¢M x 2E) — 75.09 g/geH. CnomeHaTute
rpynu ca oTymTaHn 4o 84 feH, a reHotuna
¢M X ¢L, koiiTo pocTura Haii-6bpP30
3a/10KeHaTa Kato Kputepuii xuBa maca
ot 3000-3200 g Ha 70-a4 pgeH. 3a 103U
nepuog egHo nwae OT Tasn rpyna e
KOoHCcymupasio 124.44 g/aeH.

O6LWo 3a Uuenna Nnepuog, Ha oTrnex-
haHe (1-84 peH) pasxoga Ha hypax 3a
egHo nune ot IV (¢M X ¢ F) rpyna e 89.39
g/OeH, kato uHAMBMAUTE OT Tasu rpyna
umat Hali-BucOoKa cpejHa XuBa mMaca B
Kpada Ha nepuoga 2967.37 g, cneasaHu ot
| rpyna (o1 x ¢E) ¢ pa3xon Ha cypax 3a
e/flHO nune 3a uenus nepuopg, 78.57 g/aeH,
HO MMawm 2108.08 xumBa maca. C Haii-
HUCBK pasxon Ha dpypax ca ll u V rpyna —
cboTBeTHO 55.78 g/peH u 59.87 g/peH.
Mpn nposegeHo 84 AHEBHO yroABaHe Ha
6aBHOpacTAWM 6poiinepun C pasnuyeH
reHotun, Takahashi et al., (2006) cbobLasa
3a 06Lua KoHcymauus Ha dpypax oT 12631 g
3a Ross - 308; 9316 g 3a Paraiso; 67379
3a Pescoco Pelado; 7359g 3a Caipirinha
OTIeXaaHn B 3aTBOPEHN NMPOCTPaHCTBA.

Ha durypa 1 ca npeacraBeHun pe-
3y/iTaTuTe 3a Ornos30TBOPSABaHETO Ha doy-
paxa npu 6aBHOpacTAWMTE nuieTa 6poii-
nepn 3a CcbOTBETHUTE nepuogn. [pes
ctapteHusa nepuop (1-14 peH) npasu
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Between the 15" and 28" day of
life, the daily feed consumption per chick
was the highest in group VI (¢M x ¢L) -
65.15 g/day. The chicks from that group
attained a live weight of 662.84 g at 28
days of age. The tendency was preserved
in group | with feed consumption of 50.08
g. In slow-growing broilers from group llI
(¢ x ¢F), the average daily feed
consumption was 41.20 g, and in group V
(o1 x ¢Ss) whose live weight was 319.51
g - 41.67 g feed/day.

At the end of the fattening period
(29-84 day), the highest daily feed
consumption per chick was demonstrated
by group IV (¢M x ¢F) - 12241 g,
followed by group | (¢ x ¢2E) - 105.01 g
and group Il (¢l x ¢F) - 96.24 g. The
least feed intake was that of group Il
(¢M x ¢E) — 75.09 g. The data in
abovementioned were registered until the
84" day, and for the genotype ¢M x ¢L —
until the 70" day when it attained the
desired live weight of 3000-3200 g. Over
that period, one chick from this group has
consumed 124.44 g feed per day.

For the entire rearing period (1-84
day), daily feed consumption per one
chick from group IV (¢M x 2F) was 89.39
g; in that group, birds had the highest
average ultimate live weight (2967.37 g).

Then followed group | (¢1 x 2E) with live
weight of 2108.08 g and daily feed intake
of 78.57 g. The lowest feed consumption
was found out in groups Il and V -55.78 g
and 59.87 g respectively. In a 84-day
fattening of slow-growing chickens with
various genotype, Takahashi et al., (2006)
reported total feed consumption of 12631
g for Ross - 308; 9316 g for Paraiso;
6737 g for Pescoco Pelado; and 7359 g in
Caipirinha, reared indoor.

Figure 1 shows feed conversion
ratios in slow-growing broiler chickens for
the respective periods.

During the starter period (1-14 day), feed



BreyaTneHve, 4ye pasxoga Ha oypax 3a
efiHnya npupacTt e Hai-manbk npu VI
rpyna (¢M X ¢L) - 1.365 kg/ kg cnegsaHa
ot Il n IV-rpyna (1.530 kg/ kg n 1.623
kg/kg). Mo-Bucok pasxog Ha cypax 3a 1 kg
npupact ot 48.93% po 60.51% ce ycrta-
HoBsia npu I-llI-V rpynn cnpsmo 6poii-
nepHata kombuHauusa M x L (VI- rpyna).

consumption per kg weight gain was the
lowest in group VI (¢M x ¢L) - 1.365
kg/kg followed by groups Il and IV (1.530
kg/kg and 1.623 kg/kg, respectively). A
higher feed consumption per 1 kg weight
gain by 48.93-60.51% was established in
groups I-lI-V vs ¢M X ¢L hybrids (group
VI).
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1-14 day 15-28 day

| migroup 2,191 2,568
Wl group 1,530 1,815
m Il group 2,021 2,444
mIV group 1,623 1,998
|V group 2,033 2,410
mVI *group 1,365 1,789

VI *rpyna- Line Mx . Line L-3a70 gHun
VI *group - LineMx  LinelL -for 70 days

29-84 day 1-84 day
3,326 3,190
2,634 2,486
3,170 3,053
2,673 2,566
3,144 2,998
2,493 2,303

our. 1. Pa3xopn Ha pypax 3a 1 kg npupacTt
Fig. 1. Feed consumption per 1 kg weight gain

Mpe3 rpoyepHus nepuog (15-28
[eH) TeHAeHuuaTa ce 3anassa, M C Haii-
HUCBK pas3xof Ha dypax OTHOBO ca
6poinepute ot VI rpyna - 1.789 kg/ kg,
cneggaHd ot Il v IV-rpyna (1.815 kg/ kg u
1.998 kg/ kg ). C Hali-BUCOK pasxof Ha
dypax 3a 1 kg npupacT OTHOBO € ycTa-
HoBeH npwu I-1lI-V rpynn (2.568 kg/ kg;
2.444 kg/ kg; 2.410 kg/ kg). Mo nporpe-
CMBHO yBe/siMyaBaHe pasxofa Ha dypax
3a 1 kg npupact npe3 nocnegHua nepuos
Ha oTrnexgaHe ce HabnogaBa CbOTBETHO
npu I-1I-V - rpynn  (33.41%; 27.15%;
26.00%) cnpsimo 6poinepute ot VI rpyna
(2.493 kg/ kg). 3HaumMTenHo no-masnka
pasfvka B ONoA30TBOPSABaAHETO Ha dhypa-
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During the grower period (15-28
day), the tendency in FCR was similar
with lowest values in VI group - 1.789
kg/kg, followed by groups Il and IV (1.815
kg/kg and 1.998 kg/kg respectively). The
highest feed consumption per 1 kg weight

gain was found again in groups I-IlI-V
(2.568 kg/kg; 2.444 kglkg; 2.410 kg/kg). A
more progressive increase of feed

consumption per 1 kg weight gain during
the last fattening period was observed in
groups |-V (by 33.41%; 27.15%;
26.00% compared to broilers from group
VI with 2.493 kg/kg). The difference in
FCR vs group VI was lower for groups Il
and IV: by 565% and 7.22%,



Xa cnpamo VI-rpyna ce yctaHoBsiBa npwu
I1-IV rpynu cboTBETHO C 5.65% 1 7.22%.

3a uenusa onuTeH nepuos Ha oOT-
rnexpaHe ot 1 go 84-a geH, pasxoga Ha
dypax 3a 1 kg npupacT € B rpaHuuuTe oT
2.303 go 3.190 kg/kg npupact (Purypa 1),
KaTo pasnukata Mexgy 6polinepute ot
Vi-rpyna n ll-IV-rpyna no T103u nokasartesi
e B pamkute Ha — 7.94%-11.42%. Te3u
HawK pesyntatu 3a nokasaTens pasxof
Ha oypaxk ca 651M3KM 4O Te3n MoJlyveHu
ot Mikulski et al., (2011). Pa3xoga Ha duy-
pax Npu TAXHOTO NpOoy4YBaHe e B Mnops-
Abka oT 2,53 o 2,56 npu 6aBHOpacTALWM
nuneta oTrexgaHn p[o 65 [gHeBHa
Bb3pacT Npv pasIMyHN TEXHONOTUN.

Hanuue e no-ronamMo yBenuyeHue
Ha pasxoga Ha cdypax 3a 1 kg npupacT,
cboTBeTHO npu I-Ba (38.51% ), lll-ta
(32.57%) n V-ta rpyna (30.17%) cnpsimo
6poiinepute ot Vl-rpyna (2.303 kg/ kg
npupacrt).

OyeBUOHO € BANAHUETO Ha Galm-
HaTa ¢opma npu KpbCTOCBaHETO Line M
(Cornish), upes koeTo yyacTne ce gob6nu-
)aBarT [0 Taka HapeyeHus cpefHo-pacTs-
wy nuneta ot Quentin et al., (2003), cno-
pen, KOTo pa3xof Ha dypax oT 2.4 Kkg;
2.23 kg, 2.78 kg/ 1 kg npupacTt mexay
42-56 geH npu F,M,S pacTawm 6poinepm.
MpaBn BnevatneHne p[obpua pesyntar
npv onpegensHeTo Ha pa3xoga Ha dypax
3a eguHuua npupact. Cnopeg Hac ToBa
ce [AbMmKM Ha pobpata KOMOMHATMBHA
CMOCOBHOCT MexXAy M3MNo3BaHNTeE JIMHUN,
KakTo OTr/IeXJaHeTo B 3aKpuUTU nomeLle-
HUS BBbPXY ObN60Ka HeCMeHsieMa nocTe-
nsa. Cnopeg Wang et al., (2009) xwuBata
Maca W cpegHOOHEBHMSA npupacT Ha
nunetara npu cBoBGOAHO OTINEXAaHe ca
3HAUUTESTHO MO-HUCKW OT Te3u Ha nwune-
TaTa NpuW 3aTBOPEH HAaYVH Ha OTreX4aHe
(P<0.05). Castellini et al., (2002) cbLio
yCTaHOBSIBAT, Y€ TEMMOBETE Ha pacTex U
edhekTa Ha hypaxka Npu OTKPUTO OTI/IEX-
JaHe ca No-HUCKW, OTKOJIKOTO MpWU CTaH-
[apTHOTO oTriexaaHe.

3a no-06eKTMBHA OLEHKa Ha MpoyY-
BaHUTe GpoiiNepHMN KOMBYHaUuK e onpeje-
NleH nHaekca Ha npoayktneHocT (EPEF),
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respectively.

For the entire rearing period (1-84
days), feed consumption per 1 kg weight
gain ranged from 2.303 to 3.190 kg/kg
(Figure 1), and differences between
broilers from group VI and those from
groups II-1V ranged within 7.94%-11.42%.

These results of ours for FCR were similar
to those of Mikulski et al., (2011). FCR
values in their study was from 2.53 to 2.56
in slow-growing chickens reared to 65
days of age under different production
systems.

A more pronounced feed
consumption per 1 kg weight gain was
found out in group | (38.51%), 11l (32.57%)
and V (30.17%) as compared to birds
from group VI (FCR 2.303 kg/kg).

The influence of the paternal form
Line M (Cornish) used in crosshreeding
schedule was evident; thus, hybrids were
closer to the so-called medium-growing
birds as per Quentin et al.,, (2003) who
reported feed consumption of 2.4 kg; 2.23
kg, 2.78 kg/l kg weight gain between
days 42-56 peH in fast-, medium- and
slow-growing broilers. The good results
from determination of FCR should be
acknowledged. This, in our opinion, was
due to the good combination between
used lines and to indoor rearing on deep
permanent litter.

According to Wang et al., (2009), the live
weight and daily weight gain of free-range
chickens were significantly lower than
those in birds reared indoor (P<0.05).

Castellini et al., (2002) also found out that
the growth rates and the feed effect in
free-range systems were lower compared
to standard rearing systems.

The European production efficiency
factor (EPEF) — a measure of the level of
profiting from the potential of reared



KOMTO npepactaBnsBa nokasartes, UsmMep-
Ball, pPaBHMWLLETO Ha WU3MOM3BaHe Ha Mo-
TeHUMana Ha oTrnexgaHuTe kKombuHawmm
6poitnepn. Toil BKIOYBA OCHOBHUTE NO-
KasaTtenu BAWSELWM BbPXY WKOHOMUYEC-
KaTta eeKTMBHOCT: XMBOTO Terno Ha
bpoiinepute B Kpas Ha €EKCNepuMMEHTa,
NPOAB/DKATETHOCTTA Ha OTI/IeX4aHeTo,
pa3sxofa Ha cypax 3a 1 kg npupact wu
npexmBsemocTTa. AHasM3npaikyn AaHHu-
Te 3a 103U uHAekc (Tabnuua 5) B abco-
NIOTHA 1N OTHOCWTEsIHA CTOMHOCT Ce BUX-
[0a, Yye Hal-BMCOKM CTOMHOCTM ca yCTaHo-
BeHu 3a VI rpyna (¢M x ¢L) -157.96%, IV
rpyna (¢ M x ¢F) — 133.75% cneggaHu ot
Il rpyna — 87.46%.

Hali-Hncka CTOMHOCT 3a MHAEKC Ha
NPOAYKTMBHOCT € wu3uucieHa npu |-Ba
(75.54%), lll-ta (75.16%) n V-Ta (76.45%)
rpyna, KOeTo ce Ab/DKM Ha No- rosiemust
pasxo4 Ha ypax npes yroutenHus
nepvog,.

broiler combinations — was used for their
more objective assessment.

EPEF includes the main parameters
influencing economic results: the live
weight of broilers at the end of the
experiment, the duration of rearing, feed
consumption per 1 kg weight gain and
livability.

The analysis of EPEF data (Table 5) in
both absolute values and percentage
showed the highest values for group VI
(¢M X ¢L) -157.96%, group IV (¢M x ¢F) —
133.75% followed by group Il — 87.46%.

The lowest EPEF value was
calculated for group | (75.54%), group llI
(75.16%) and group V (76.45%) due to
greater feed consumption during the
fattening period.

Tabnuua 5. lHaekc Ha npoayKTuBHocCT (EPEF)
Table 5. Productivity index (European Poultry efficiency factor - EPEF)

JKuBo Terno Ha 84 | lpexunBaemMocT% Pa3xopg Ha VHAeKe Ha NpoAyKTUBHOCT
Mpynu aeHa, kg Livability rate, % dhypax (kg/kg) Abe. %
Groups Live weight at 84 Feed conversion EPEF
days of age, kg ratio (kg/kg) absolute %

| rpyna/group 2.108 96.03 3.190 75.54 47.82
(¢1x 2 E)
!l rpyna/group 1.926 94.83 2.486 87.46 55.37
(¢M x 2E)
Ill rpyna/group 1.987 97.00 3.053 75.16 47.58
(¢1x 2F)
IV rpyna/group
(sM x 5 F) 2.967 97.17 2.566 133.75 84.67
V rpyna/group
(41 x 2 Ss) 1.707 96.67 2.998 76.45 48.39
VI* rpyna/group 2.709 94.00 2.303 157.96 100
(sM x 2L)

VI* rpyna - ¢ Jnuna M X ¢ JinHua L - 3a 70 gHn / VI* group - ¢ Line M X ¢ Line L - for 70 days

B apyrn nscneggaHua Mincheva et
al., (2015) npoyuBaiikn MecHaTa NpoAaykK-
TMBHOCT Ha Obp3opacTawmTe 6poiinepu
OT KOMOMHauuaTa ¢M x ¢L cbobuiaBaT
3a MHAEKC Ha npoAykKTnBHocTTa - 210.12 B
abCconoTHM  CTOMHOCTM. 3a CcpaBHeHue
KOHBEHUMOHasTHuTe 6polinepu ot Cobb 500
1 Ross 308 ca ¢ peructpypaHu CToiHOCTH
3a MHAekc Ha npopyktusHoct (EPEF) -
240.76 n 225.89 (Hristakieva et al., 2014).

B Tabnuua 6 u 7 ca oTpaseHu
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Mincheva et al.,, (2015) have
investigated the meat production of fast-
growing ¢M x ¢L broiler chickens and
reported absolute EPEF of 210.12.

For comparison, conventional Cobb 500
and Ross 308 broilers had EPEF values
of 240.76 and 225.89 respectively
(Hristakieva et al., 2014).

Tables 6 and 7 present the results




pesynrtatnute OT KIaHW4YHWA aHanns Ha
NpoyyYBaHUTE TPynu C pasIMyHN reHoTu-
noese 6aBHoOpacTALWM Gpoiinepu.

MpeactaBeHuTe B Tabnuua 6 gaH-
HW ca 3a XuBaTa mMaca Ha XXeHCKuTe MTu-
un npegn knaHe. OTyeTeHa e XvBa Maca
oT 2386.67 g 3a VIl rpyna (¢M x ¢L), a IV
rpyna (¢M x ¢F) e ¢ npegknaHnyHa maca
2766.679g, KONTO JOCTOBEPHO NPEBBL3X0X-
JaT BCUYKM yyacTBallM B eKcrnepumeHTa
6poinepHn kombuHaumm (P<0.05). XXeh-
ckute ot | rpyna (¢1 x 2E) ca ¢ no-Hucka
XnBa maca cpegHo 1733.33 g (P<0.05).

KnaHnyHuTe nokasartenun B 3Hauu-
TeNHa CTeneH 3aBUCAT OT XuBarta maca.
PasnnuuaTta mexay otaesiHMTe reHoTunu,
KaKto ¥ MexXAy MBXKUTE U HXKEHCKUTe
nuneTta no To3u rnokasartesn pedekrmpar
BbPXY Ternara Ha 6paTdepTtura u Ha rpu-
Na, KoMTo cnejpaT cbLiara 3akoHOMep-
HOCT. B yHUCOH C n3cneggaHusATa oT gpy-
rn aBTopu (Fanatico et al., 2005; Aksoy et
al.,, 2010; Wang et al., 2013), kouTto ycTa-
HOBSABaAT MO-BMCOK KNaHWyeH paHpemaH
npu 6bp3opacTAwmUTe nuieTa B cpaBHe-
HVe C Te3un ¢ 6aBeH pacTex, B yc/osuaTa
Ha MpoBefEeHNss OT Hac eKCNepumeHT ce
NnoTBbLPAN BAVAHWETO Ha reHoTuna BbPXY
TO3N nokasaTten. basBHopacTAwMTE XEH-
CKW MufieTa C reHoTun Ha KOHBEHLMOHa-
neH 6poiinep VI rpyna (¢M x ¢L) umat
Hali-BMCOK paHfemaH 77.60%, cnensaHu
or IV rpyna (¢M x 2¢F) CbOTBETHO C
75.72%. C NO-HUCKN OTHOCUTESIHW CTOiA-
HOCTW Ha YMCTOTO TPyMnye KbM KIaHWUYHO-
10 Terno ca I, Il v Il rpynn ¢ 70.46%,
70.56% 1 69.61%.

Habnopgasar ce [0OCTOBEpHU pas-
nMuna Mexgy npoyysaHute rpynui  no
OTHOLLIEHME Ha 6paTdepTura u Ha rpuna.
JocTtoBepHu ca pasnvkute npu P<0.05
mexay IV rpyna (¢M x ¢F) n VI rpyna
(¢M x L), kKakTO Mexay TAaX 1 Te3u ¢ no-
HUCKM abCOMIOTHU CTOMHOCTM Ha Teswu
nokasarenu.
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from the slaughter analysis of studied
groups of slow-growing broilers from
different genotypes.

Table 6 gives data about the
slaughter weight of female birds. It was
2386.67 g for group VI (¢M x <L),
whereas group IV (¢M x ¢F) had a
slaughter weight of 2766.67 ¢
statistically significantly higher than all
tested broiler combinations (P<0.05).
Females from group | (¢1 X 2E) had a
lower live weight - 1733.33 g on the
average (P<0.05).

Slaughter traits largely depended
on live weight. The genotype-related
differences, as well as those associated to
the sex of birds influenced bratfertig and
grill weights, which followed the same
dynamics.

In line with other reports (Fanatico et al.,
2005; Aksoy et al, 2010; Wang et al.,
2013) affirming a higher slaughter yield in
fast-growing chickens compared to slow-
growing ones, our experiment confirmed
the effect of genotype on this parameter.

Slow-growing female birds with genotype
of conventional broilers from group VI
(¢M x ¢L) demonstrated the highest
slaughter yield 77.60%, followed by group
IV (¢M x ¢2F) with 75.72%. Lower relative
proportions of cleaned carcass Vs
slaughter weight were found out in groups
I, I and 1l with 70.46%, 70.56% and
69.61%.

There were statistically significant
differences among the groups with
respect to bratfertig and grill weights -
P<0.05 between groups IV (¢M X ¢F) and
VI (¢M x ¢L), as well as between groups
IV and VI and those with lower absolute
values of parameters.



Ta6nuua 6. KnaHnyHm nokasatenu Ha XXeHCKn 6poiiniepu
Table 6. Slaughter traits of female broiler chickens

pynal I-rpyna Il-rpyna I-rpyna IV-rpyna V-rpyna VI* -rpyna
Group| I-group II-group Ill-group 1V-group V-group VI*-group
Mokasatenn sl X 2E M x 2E gl X ¢F M x ¢F @l X ¢Ss sM x 9L
Traits
PKuso Terno npeamn
knaHe / Live weight  [1733.33+33.3391546.67+24.04° 1553.33+6.67" [2766.67+63.6091446.67+86.672386.67+46.67"
before slaughtering, g
Efﬂgﬁgyg“ 9 1221.33+£22.5191091.33+6.33°91081.33+5.36° 2095+86.12* | 995+70.19° | 1852+28.04°
0,
/6 OT XUBOTO TEIN10 70.46 70.56 69.61 75.72 68.78 77.60
% from live weight
rpun / Grill, g 1139+31.80° | 1012+5.03°7 [1012.33+6.33°91983.33+69.449 933+65.58°° [1672.33+16.37"
0,
/6 OT XUBOTO TEI0 65.71 65.43 65.17 71.69 64.49 70.07
% from live weight
Mbpamn 6e3 KocT, g c c c a c b
Boneless breast, g 197.33+8.88° | 157.67+15.17°| 198.33+3.38° | 493+44.31* |152.67+14.33°| 373+11.27
% ot rpuna / from grill 17.32 15.58 19.59 24.86 16.36 22.30
ByTuyeTta/ Thighs, g | 405.3345.55° | 349.33+2.33%"| 35045.13°° |592.33+40.44%|328.33+16.70° | 504.33+22.48"
% ot rpuna / from grill 35.59 34.52 34.57 29.86 35.19 30.16
Kpuna / Wings, g 163.67+0.88" | 149+1.53"° |153.33+2.40"°[219.33+9.24% | 140.33+8.45° | 203.33+3.76°
LLiniika / Neck, g 39.67+0.88° 42+2.52° 45.33+6.64° | 47.33+4.18*% | 34+4.04"7 | 46.33+2.96%°
denep / Rib cage, g 327+5.03° |326.33+19.32°|238.67+28.26°| 584.67+14.26°[270.33+21.11°9 534.67+15.30%
AOMMN BbTPELLHOCTHN b b.c bc c b a
Edible offal, g 76.33£9.21 75+4.93 73.33%£2.96 85.67+4.06° | 60.67+3.71° | 106.67+4.98
ABLOMUHASTHU
Ma3HWHU,g 15.67+3.28° | 9.33+3.93" 9.33+9.33" | 65.67+12.20% | 21.67+5.17° | 56.67+9.87°
Abdominal fat, g

*VIrpyna - ¢ JIMHMA M X ¢ JiuHusa L - 3a 70 gHn / * VI group - ¢ Line M X ¢ Line L- for 70 days
** PasnnyHute 6ykBM B peda Mapkupar CTaTUCTMYeckun 3Haummum pasnmkm (P<0.05)
** Different superscripts within rows indicate statistically significant differences (P<0.05)

MpoLUeHTBLT Ha rpuna OT XWBOTO
Terno npu IV rpyna u VI rpyna e Hai-
BMNCOK, CbOoTBETHO 70.07% 1 71.69%.

Grashorn (2006) cbo6uwaBa 3a
NpoLeHT Ha rpuna npu asa 6aBHopac-
TAWM TUnNa nuneta ot 67.9 go 70.9% ot
XWUBOTO Terno.

Habnwgasa ce cbllata TeHAeHUUS
B MOJlydeHUTe pe3ynTtaTu no OTHOLUEHWEe
Ha abCoNTHUA U OTHOCUTESIHUA OAN Ha
rbpAnUTE MPU XEHCKUTE nuneta, Tesu oT
IV-rpyna (&M x ¢F) usnpesapsar ¢ 493 g
(24.86%) ocTtaHanute rpynu npu BUCOKa
cTeneH Ha goctoBepHocT (P<0.05).

ByTuetaTa kKaTO 4YacT OT NoO4yuCTe-
HOTO Tpynye npeAcTaBnsiBaT Hal-ronsam
Asn npu 6aBHopacTawmTe nuneta - 592.33
g npu IV rpyna (¢M x ¢F) n 504.33g npu
VI rpyna (¢M x ¢L) (P<0.05). OTHOCUK-
TENIHUTE CTOMHOCTM Ha OYTYETO CApPAMO
rpuna npu ntuymte ot I, I, Il v V rpynu (c

The grill percentage from live weight
in groups IV and VI was the highest, e.qg.
70.07% and 71.69% respectively.

Grashorn (2006) reported grill
percentage from 67.9 to 70.9% of live
weight in two slow-growing types of
chickens.

The results about the absolute
weight and proportion of breast in female
birds showed the same trend: group IV
(¢M x ¢F) was significantly superior by
493 g (24.86%) compared to the other
groups (P<0.05).

The proportion of thighs, as part of
dressed carcass, was the highest in slow-
growing chickens: 592.33 g in group IV
(¢M X ¢F) and 504.33 g in group VI
(¢M x ¢L) (P<0.05). Relative shares of
thighs vs grill weight in birds from groups
I, I, Il and V (which had lower absolute
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MO-HUCKN abCOMTHMU CTOMHOCTM Ha OyT-
4yeTo) UMaT NO-BMCOKN OTHOCUTESTHN CTOM-
HOCTU CBHOTBETHO 35.59%, 34.52%,
34.57%, 35.19% nopagwn ToBa, 4Ye ca no-
nekun. Tesn nssoam ce NOTBbPXAABaT U B
n3cneasaHeTo Ha Mikulski et al., (2011).

Oblakova et al., (2017) npu aHanu3
Ha pasfkata mexay MoJsIoBeTe ycTaHo-
BSIBAT, Ye NPU XXEHCKUTE Ternara Ha rbp-
anTe n Ha byTa ca AOCTOBEPHO MO-HUCKM
B CpPaBHEHME C MBXKUTE, CbOTBETHO MpW
P<0.05. lMpoueHTa Ha rvpguTe OT rpuna
npyM MbBXKUTE NWAeTa € [AokasaHo Mo-
HAUCBK CMpPSMO )KEHCKUTE, KoeTo ce
cbobuwasa 1 ot Almasi et al., (2012).

Dou et al., (2009) cbob6buwaBa 3a
NpoLeHTa Ha rpbAHUA MycKyn oT 17,44%,
18,89% un 20,17% n Ha abagoMuHanHuTe
MasHuHn ot 3,01% po 6,28 u 6,50 npu
CBOOOAHO 1 3aTBOPEHO OTIIEXAaHU NTW-
UM, CbOTBETHO. AGAOMUHA/IHUTE MasHU-
HW, KaTO MPOLEHT OT rpwia Bapvpa B
cToinHocTh oT 0,92 % po 3,31%. Wang et
al., (2009) yctaHoBsiBa, Ye MpoLEHTa Ha
abaoMnHa/IHUTE Mas3HMHKU Npy 6aBHopac-
TALWM XeHCkn nuneta sapupa ot 3,01 go
6,50 % B 3aBUMCMMOCT OT TuNa WM Ha
oTrnexgaHe.

Ternata Ha kpunara u (peHepa ca ¢
Hali-HUCKM CTOMHOCTM Mpu nuaeTaTa ¢ no-
HMCKa XMBa Maca B Kpasli Ha YrouTesiHus
nepuog ot 84 pgeHa. MNrtuunute ot V rpyna
umat [OOCTOBEPHO MO-HWUCKO TErsio Ha
Kpunata (140 g) cnpsAMo BCUYKM OCTa-
Hanwu rpynu (P>0.05).

Ternoto Ha (peHepbT cregsa
TeHgeHumATa Ha xuBaTa maca. lNo- nek e
beHepbT Ha NTUUMTE C MO-HWUCKO TEerno
Ha TpynueTo. deHepbT Ha bponnepute OT
IV- rpyna (¢ M x ¢F) e 584.67 g, a Ha VI
rpyna (¢M x ¢L) 534.67 g, kouto ca
[OCTOBEPHO MO-BMCOKM CMPSAMO  BCUYKM
oCTaHa/v rpynu.

B npoyuBaHe Mikulski et al., (2011)
ycTaHOBsIBAT 4e, AenbT Ha dieHepa U
WWiikaTa € no-ronsM B Tpynyetara Ha
6aBHopacTawmuTe nuneta. Otbensssar
CblO M pasnuumsa no Te3n nokasaTenu
npuM oTyMTaHe Ha nona, T.e. Te ca no-
BMCOKM Npu MBbXKNUTE Bpoiinepun (P<0.05).
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thigh weights) were increased to 35.59%,
34.52%, 34.57%, and 35.19%
respectively due to lower grill weight.
These findings supported the data
reported by Mikulski et al., (2011).

Oblakova et al, (2017) have
analysed sex-related differences and
found out that in female chickens, breast
and thigh weights were statistically
significantly lower compared to those of
male chickens (P<0.05). The proportion of
breast from grill in male birds was
substantially lower vs females, in support
of previous data of Almasi et al., (2012).

Dou et al., (2009) reported breast
muscle percentages of 17.44%, 18.89%
and 20.17% and of abdominal fat of
3.01% to 6,28 and 6.50 in free-range and
indoor-reared birds respectively.
Abdominal fat percentage from grill weight
varied from 0.92% to 3.31%. Wang et al.,
(2009) demonstrated that abdominal fat
percentage in slow-growing female
chickens was  within  3.01-6.50%
depending on their type and farming
technology.

The weights of wings and ribcage
were with lowest values in chickens with
lower live weight at the end of the 84-day
fattening period. The chickens from group
V had a statistically significantly lower
weight of wings (140 g) vs all other groups
(P>0.05).

The ribcage weight followed the
tendency shown for live weight. Lighter
ribcage was found out in birds with lower
dressed carcass weight. Thus, the ribcage
of birds from group IV (¢M x 2F) was
584.67 g, and that of group VI (¢M x ¢L) -
534.67 g, values, statistically significantly
higher compared to other groups.

In their study Mikulski et al., (2011)
demonstrated that the proportion of
ribcage and neck from dressed carcasses
of slow-growing chickens was higher.
These parameters differed also with
respect to sex, with higher values in male
broiler chickens (P<0.05).



Pa3rnexpgaiikv TernoTo Ha BbTpeL-
HWTE opraHu, npefHasHavyeHy 3a KOHCy-
Maumsi (CbpLe, MycKynecT CTOMax 1 YepeH
4po6) B 3aBUCHMOCT OT reHoTMna ycTaHo-
BMXME, Y€ TO € HaW-BUCOKO npu 6poiine-
pute ot VI rpyna (106.67g), kouTto ca Hali-
TEXKU W HaW-HACKO Mpu rpynata Cc Haw-
HUCKO XMBO Terno — V rpyna (60.67g) npu
P<0.05. Cnopepg Kokoszynski et al., (2013)
npou3xoabT Ha 6poiinepute He okasBa
3HauMTENEH ehekT BbPXY TO3U NokasaTer.

AHanM3bT Ha faHHUTe paskpusa
[OCTOBEPHO BNNSHME Ha reHoTMna Bbpxy
TErn0To Ha abAoMVHasIHUTE Ma3HUHMU,
KaTo ce 3abena3Ba nNpegumcTBO Ha 6aB-
HopacTawmTe 6poinepu ot VI rpyna, npu
KOUTO ca OTYETEHW Ha-BUCOKM CTOWHOCTU
cnpsamo V rpyna (21.67g cpelly 56.67 g).

Mpu mMbxkuTe nuneta (Tabnvua 7)
KNaHWYHUTE nokasatesim ca [OCTOBEPHO
no-BMCOKM MNpu  cblwaTa OGpoinepHa
KombuHaums - IV- rpyna (¢M x ¢2F)
KbJeTo Ha 84-4 [eH ca [JocTUrHaau
npepgknadnyHo terno 3306.7 g, ¢ 73.65%
paHgemaH 1 4yacT Ha rpuna 71,10% (npwm
P<0.05). CneasaHu 0THOBO OT VI rpyna c
2693.33 g 1 66.94% rpwun.

KnaHnyHusa paHgemaH npu MbXKu-
Te nuneTa e Hali-Bucok 77.20% npu nune-
Tata oT VI rpyna (¢M x 2L), Bbnpekn ue
Te He ca C Hali- B/COKa npegknaHuyHa
maca. Mo-HUCBK paHfemMaH umar Tesun ot
IV-rpyna (¢M x ¢F) 73.65%.

KaTto ce m3xoam OT CbOOLLEHMETO
Ha Poftowicz and Doktor (2012), ye oTHo-
CUTETHOTO Terno Ha 6paTdepTtura npu
6aBHOpacTAWM 6poiinepn Ha 84-gHeBHa
Bb3pacT e 74 % MoxeM [a 3aK1iunm, ye
nosydeHnss OT Hac pesyntar He e no-
HUCBK OT NOCOYEHNUS.

Mo OTHOLUEHMNE Ha rpbAHaTa MyCcKy-
naTypa npasu Bnevyat/sieHne no-BUCOKNs i
Asn npu 1asm V- rpyna (¢M X ¢F) kosiTo
€ C Hai-Bucokarta xuna maca (3306.67 g),
cnegaHm ot VI rpyna (¢M x ¢L -
2693.33 g). AGCONIOTHUTE CTOWHOCTW MO
TO3M nokasarten ca CboTBeTHO 535. g, 1
432 g. JlocToBEPHO Mno-Neka e rpbaHarta
MyckynaTtypa 6e3 koct npu Il rpyna -
255.33q, | rpyna - 254.67g (npu P>0.05).

As to the weight of edible offal
(heart, liver and gizzard) with regard to
genotype, the highest weight was found in
broilers from group VI rpyna (106.67 g),
and the lowest — in the group with lowest
live weight (group V; 60.67 g; P<0.05).

According to Kokoszynski et al., (2013)
the origin of broilers had no significant
effect on this parameter.

The analysis of data revealed a
statistically significant effect of genotype
on abdominal fat weight, with superiority
of slow-growing broiler chickens from
group VI with highest values vs group V
(21.67 g and 56.67 g respectively).

In male chickens (Table 7)
slaughter traits were considerably higher
(P<0.05) in the same broiler combination:
group IV (¢M x ¢F) who attained
slaughter weight of 3306.7 g, with slaughter
yield 73.65% and grill percentage 71.10%
by the 84" day of life, followed again by

group VI with 2693.33 g and grill
percentage 66.94%.
The slaughter vyield in male

chickens was the highest in group VI
(¢M x ¢L) - 77.20% despite that their
slaughter weight was not the highest one.
Lower slaughter yield was observed in
group IV (¢ M x 2F): 73.65%.

Pottowicz and Doktor (2012)
reported relative proportion of bratfertig in
slow-growing broiler chickens at 84 days
of age of 74%, therefore, it may be
concluded that our result was not inferior.

With regard to breast muscles, their
proportion was higher in group IV
(¢M x ¢F) whose live weight was the
highest (3306.67 g), followed by group VI
rpyna (¢M x ¢L - 2693.33 g). Absolute
breast weights were 535. g and 432 g,
respectively.  Statistically  significantly
lighter boneless breast was observed in
group Il - 255.33g, and group | - 254.67¢g
(P>0.05).
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OTHOCUTENHUAT OAN Ha rbpauTe e
Han-BMCcoK 23.96% npu KOHBEHLMOHATHUSA
reHoTun ot VI rpyna (¢ M x ¢L) cnegsaHu
oT nunetata oT IV- rpyna (¢M x ¢F) ¢
22.76% .

lMpoueHTa Ha rpbLAHOTO MEeco OoT
rpuna e 17.95% npwu 1l rpyna, 16.68%
npu | rpyna, 15.80% npu Il rpyna wu
15.79% npwn V rpyna.

The relative share of breast was the
highest (23.96%) in  conventional
genotype (group VI, ¢M x ¢L) followed by
birds from group IV (¢M x 2F) with
22.76% .

The breast meat percentage from
grill weight was 17.95% in group Il
16.68% in group |, 15.80% in group Il and
15.79% in group V.

Tabnuua 7. KnaHnyHm nokasaTtesin Ha MbXKn 6poiiniepu
Table 7. Slaughter traits of male broiler chickens

pyna I-rpyna Il-rpyna I-rpyna

Group I-group II-group Ill-group
Mokazatenu slx SE sMxeE JIx ¢F
Traits

IV-rpyna
IV-group

sMxeF

V-rpyna
V-group

gl x ¢2Ss

VI* -rpyna
VI*-group

sMx oL

PKuso Terno npeamn
KnaHe / Live weight
before slaughtering, kg

2320.00+23.09

2126.67+35.281

2160+41.63°

3306.67+54.577

1966.67+33.33°

2693.33+58.12"

BpatchepTur, g
Bratfertig, g

1629.67+13.93

1484.33+20.871

1559.33+31.62°

2435.33+57.457

1328.00+31.53°

2079.33+86.20"

% OT XMBOTO Terno

: . 70.24 69.79 72.19 73.65 67.52 77.20

% from live weight

Fpun / Grill, g 1526.67+11.2971392.67+24.887 1422.33+23.78°| 2351+73.00° |1230.67+30.40° 1803+87.55°
0,

/b OT KVBOTO TEI/10 65.80 65.48 65.85 71.10 62.58 66.94

% from live weight

Mbpamn 6e3 KocT, g
Boneless breast, g

254.67+3.71°

220.00+18.03°*

255.33+17.91°

535.00+15.01°

194.33+11.62°

432.00+30.66"

% ot rpuna/ from grill 16.68 15.80 17.95 22.76 15.79 23.96
EyTueta / Thighs, g 544.00+8.96°° [495.67+17.38 511.33+18.37° | 731.3317.07° | 447.67+10.90° | 586.67+23.02°
% ot rpuna/ from grill 35.63 35.59 35.95 31.11 36.38 32.54
Kpuna / Wings, g 221.33+2.60% | 196.33+4.70°° |215.33+10.09°%9 285.67+5.36% | 195.00+7.21° | 213.67+6.89°°
Liniika / Neck, g 61.00£3.79° | 58.67+5.78%° |  64+4.00° 65.67+0.88° | 48.67+0.33°° | 56.67+3.67°°
denep / Rib cage, g | 454.33+13.78° |445.00+12.29°7 405.67+15.06°7| 708.00+£30.01° | 377.00+42.71°| 6298.507
MMM BBTPEWHOCTY | o9 614 62° | 89.67+42.60° | 88.6746.33° | 107.00+5.03° | 92.33+1.33° | 125+3.21°
Edible offal, g

AGROMUHANIHA MASHIHW | 54 67,9 762 | 6 00+6.00° 1+1.00°  [23.00£11.59%%¢ 12.33+2.91°¢ | 36.67+2.73°

Abdominal fat, g

*Vlrpyna- ¢ JiuHuA M X ¢ Jiunma L - 3a 70 gHn / * VI group - ¢ Line M X ¢ Line L - for 70 days
** PasnnyHute 6ykBM B peda Mapkupar CTaTUCTMYeckun 3Haummm pasnmkm (P<0.05)
** Different superscripts within rows indicate statistically significant differences (P<0.05)

BaxeH npusHaK, Xapakrepusupaty,

An

important trait characterising

MecogaliHuTe kayecTBa Ha bpoiinepute e
He camo NpOLEeHTbT Ha pasdacoBkute C
BMCOK OTHOCUTEJIEH AN Ha Meco - rbpau
C KOCT unuM 6e3 KocT, HO u 6yTueTa,
BKIOUBaLLM 6eapo v nopbenpo. bytue-
Tarta Kato 4acTt OT MOYMUCTEHOTO Tpynye
npeactasnsBar Hali-ronam Aan npyu 6asHoO-
pactawuTte nuneta oT V rpyna - 36.38%,
35.95% - lll rpyna, 35.63% npwu | rpyna.
Kakto ce ouakBawe 6aBHOpacTs-
LUTEe TEHOTUMM ca C MO-HUCHK AAN Ha
rpbaHara Myckynatypa, HO C MO-rofsaMm

meat traits of broilers is not only the
proportion of different cuts with high
relative share of meat — breast with or
without bone, but also legs that included
thighs + drumsticks. Thighs as a part of
the dressed carcass presented the largest
part of the dressed carcass in slow-
growing chickens from group V - 36.38%,
35.95% - group lll, 35.63% in group I.

As anticipated, slow-growing
genotypes were outlined with lower
proportion of breast meat yet with larger
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Osin Ha 6yTa, KoeTo cnopep Ristic (2008)
e [o6pe M3BeCTHa XapakTepucTuka 3a
TO3K TUN 6poiinepw.

Ternata Ha Kpunata ca C Hali-
HUCKM CTOMHOCTW Npwu nufietata ¢ 6aBeH
pactex ot V rpyna - 195 g u Il rpyna ¢
196.33 g. AHasim3a Ha pesynrtature npu
CpaBHeHWe Mexay reHoTunuTe C Hali-
Texku kpuna ot IV — rpyna (¢M x ¢F) B
OTHOCUTENHW CTOWHOCTM MNOKa3Ba CbOT-
BeTHO 31% pas/nivka crnpsaMo 6bp3opacTs-
wmTe 6poiinepu ot V rpyna. B npoyusaHe
Ha Mikulski et al.,, (2011) penbT Ha
heHepa W wWwuilkaTa € no-rofsMm B
Tpynyetara Ha 6aBHopacTALMTE NuIeTa.

Pa3rnexpgaiikv TernoTo Ha BbTpeL-
HWTE opraHu, npefHasHavyeHy 3a KOHCy-
Maumsa  (Cbpue, MYCKy/ecT cTomax W
yepeH Apo6) B 3aBUCUMOCT OT reHoTuna
yCTaHOBMXME, 4Ye TO € Hali-BUCOKO npu
bpoiinepHata kombuHaums ot VI rpyna
(¢M x ¢L) 125¢g, KOUTO ca Hali-TEXKN U
Hali-HUCKO Npw rpynaTta C Hai-H1CKO XMBO
Terno — lll rpyna (88.67g) npu P<0.05.
Cnopen Kokoszynski et al., (2013) u
Oblakova et al.,, (2017) npousxogbT Ha
6poiniepnTe He Okas3Ba 3HauMTeNeH equekT
BbpXy TO3M nokasatesn. CpaBHEHWETO
Mexzay [BaTta nosia nokassa, 4e MbXKuTe
UMaT Mo-BUCOKO Terno Ha savMBHUTE
BbTpewHocTn (P<0.001).

MpoueHTbT Ha abAoMUHasIHUTE
MasHuHM (Tabnvua 7) nNpy  MBXKATE
6aBHOpacTALWKM OGpoiiniepn Bapupa OT
36.67 g npu VI rpyna (¢M x ¢L) go 1g
npu Ul rpyna (1 x ¢F). B oTHOCUTENHWU
CTOMHOCTM TO3M nNpu3HaK Bapupa oOT
2.03% po 0.07% ot rpuna.

Pottowicz and Doktor, (2012) npwu
KNaHWyeH aHanmM3 Ha 6aBHopacTALlm
nuneta Ha 56,70 n 80 gHeBHa Bb3pacT
nonyvasat 1.53%, 1.22% un 1.73% abno-
MWHaIHN Ma3HUHW CBOTBETHO.

AHa/IM3bT Ha fJaHHUTe paskpusa
[OCTOBEPHO B/INSIHWE Ha reHoTUNa Bbpxy
abaoMVHa/IHUTE Mas3HUHKU, HO ce 3abe-
na3sa nNpeaumcTBo Ha 6aBHopacTAwuTe
6poiinepu ot Il rpyna, npy kKouTo ca
OTYETEHMW Hali-HUCKM CTOMHOCTM cnpsmo V
rpyna (1 g cpewy 36.67 g). Grashorn

proportion of thighs, which according to
Ristic (2008) was an well acknowledged
characteristics of this broiler chicken type.

The weight of wings was the lowest
in slow-growing chickens from group V -
195 g and group Il - 196.33 g. The
analysis of comparisons of genotypes with
heaviest wings from group IV (¢M x 2F)
showed a difference by 31% against fast-
growing broilers from group V. In a study
of Mikulski et al., (2011) the proportion of
ribcage and neck was higher in carcasses
of slow-growing chickens.

Edible offal weights (heart, gizzard
and liver) was the highest in broiler
combination from group VI (¢M x ¢L):
125 g, which were with highest live weight
and lowest in the lightest group — group 1l
(88.67 g; P<0.05).

According to Kokoszynski et al., (2013)
and Oblakova et al., (2017) the origin of
broilers had no significant effect on this
parameter.

The comparison between sexes showed
higher edible offal weight in male birds
(P<0.001).

Abdominal fat percentage in male
slow-growing chickens (Table 7) varied
from 36.67 g in group VI (¢M x ¢2L)to 1 g
in group Il (¢1 x ¢F). In relative units, the
respective values were from 2.03% to
0.07% of grill weight.

Having performed slaughter
analysis in slow-growing chickens at 56,
70 and 80 days of age, Poftowicz and
Doktor, (2012) obtained abdominal fat
proportions of 1.53%, 1.22% and 1.73%
respectively.

The analysis of data revealed a
statistically significant effect of genotype
on abdominal fat with superiority of slow-
growing broilers from group I, who
exhibited the lowest values compared to
group V (1 g vs 36.67 Q).
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(2006) cbuWo oTOENA3BA, Ye HAMa pas-
NvkKa B fiena Ha abioMUHaNHUTE Ma3HUHM
Mexay 6bp30 1 6aBHO pacTAwm 6poine-
pu, gokato Mikulski et al., (2011) cbo6-
Wwasart 3a yBe/IM4yeHo oTnaraHe Ha abpo-
MWUHA/IHN Ma3HWHW B TPYN4eTo Ha 6aBHO-
pacTawuTe nuaeTa, kato nocoysBaT Be-
pPOsiTHa NpuvyMHa 3a ToBa TBLPAE BUCO-
KaTa eHeprus 1 MNpoTenMH B Jaxbata no
OTHOLLEHUE XPaHWUTENTHUTE HYXAN Ha NTULW-
Te. OT gpyra ctpaHa Castellini et al., (2002)
npaBAaT M3BOAA, Ye OTHOCUTENHWSA ASN Ha
ab4OMUHAIHUTE Ma3HUHW € MOo-ToMsIM Npu
6bp3opacTawmMTe NTULM B CpaBHEHME C
Te3n ¢ 6aBeH pacTeX, KOeTo ChbOTBETCTBA
Ha MoJsly4YeHuTe 0T Hac pesynTaru.

MonbT okasBa 3Ha4YMM eqekT Bbp-
Xy TernoTo u gena Ha abaoMUHaIHUTE
Ma3HWHW B rpuia, BangHO B MNo-roasma
cTeneH 3a xeHckute ntuum (P<0.05).
Cnopeg pesyntatute nosay4veHun ot Corzo
et al.,, (2005), Niklova et al., (2007),
Koreleski et al.,, (2008), Almasi et al.,
(2012) xeHckuTe nuneTa umar noseye
abAOMUHa/THA Ma3HWHU B CpaBHEHME C
MbXKuTE. Hue ycTaHoBsiBame ToBa U B
HaweTo u3cnegsaHe, CboTBETHO OT 9.33
g o 65.67 g npu Il v Il rpynn npwu
XeHckuTe ntuum cpewy 1 - 36.67g npu
MBXKUTE. Pa3HONOCOYHUN ca SaHHUTE HU C
Te3n yctaHoBeHun oT Koreleski et al.,
(2008) kbAeTO AenbT UM MPU XKEHCKUTE
He npuBuWwaBa CbOTBETHO 4.28 % 3a
GaBHOpaCTALM XeHck/ nuneTta. TUmova
and Teimouri (2010) npegnonarar, e
TEe3 pas3/iMky ca pesynataT OT pas/iMyeH
MeTabo/IM3bM, MO-rofIiMa KOHKYpPEeHLUs
MeXAY MBbXKUTE, pas/inyeH KkanauuteT 3a
HaTpynBaHe Ha MasHWHW, pas/INyHK Xpa-
HUTESTHU HYXOU W NO-TONISIMO  Bb3Aei-
CTBME Ha XOPMOHUTE MPU XEHCKUTE.

N3BOAN

Pe3yntatnte oT HacToALLETO MpO-
yuBaHe nokassaT, Ye MexXAay pasnuyHute
reHotTunose 6aBHOpacCTALUM NunieTa C Hali-
[06pn KOMBUHATMBHM MokasaTenu ca 6poii-
nepvite MNpu KPbCTOCBAHETO Ha KOMTO 3a
b6awmHaTa dopma ce wu3nonssa Line M
(Cornish).

Grashorn (2006) also found no difference
in abdominal fat proportion between fast-
and slow-growing broilers, whereas
Mikulski et al., (2011) reported increased
deposition of abdominal fat in slow-
growing chickens, and attributed this fact
to the rather high dietary energy and
protein contents compared to nutritional
needs of birds.

On the other side, Castellini et al., (2002)
concluded that the relative share of
abdominal fat was higher in fast-growing
birds compared to slow-growing hybrids,
in line with our results.

Sex had a significant influence on
weight and abdominal fat proportion from
grill weight, more pronounced in female
birds (P<0.05). According to results
reported by Corzo et al., (2005), Niklova
et al.,, (2007), Koreleski et al., (2008),
Almasi et al., (2012) female chickens had
more abdominal fat than males.

We also found this relationship in our
study, with 9.33 g to 65.67 g in females
from groups Il and Il vs. 1-36.67 g in males.

Our data did not however agree with
those of Koreleski et al.,, (2008) where
abdominal fat share in slow-growing
female chickens did not exceed 4.28%.

T@mova and Teimouri, (2010) presumed
that these differences resulted from
different metabolism, higher competition
among males, different capacity for fat
deposition, various nutritional needs and
more pronounced effect of hormones in
females.

CONCLUSIONS

The results from the present
studies demonstrated that among the
studied broiler combinations, the best
results were obtained in crosses whose
paternal form was Line M (Cornish).
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Ha 70 gHeBHa Bb3pacT XeHCcKuTe n
MBbXKUTE nunetara ot VI rpyna, KOHBEH-
UuoHanHust Tun 6poitnepn (¢M X 2L)
jocturar cpefHa xusa maca - 2709.29 g,
cneggaHm ot IV rpyna (¢M x ¢F) -
2352.03 g. Ha 84 gHeBHa Bb3pacT MbX-
knte nunetata ot IV rpyna(¢M x ¢F)
pocturat 3334.74 g, a XeHckute 2600 g,
cpepHo - 2967.37 g CTOMHOCTM B6N3KN Ha
rnoctaBeHaTa HW LeN B TO3U ekcnepwu-
MeHT. CrefiBaHN OT MBXKUTE U XEHCKUTe
nunetara ot | rpyna cbC cpefHa >Xusa
Maca — 2108.08gq, Il rpyna —1987.42 g, Il
rpyna —1926.04 g nV — 1707.74q.

KombrvHauunte cbyeTaBawm Ka-
yectBaTa Ha  W3NOM3BAHUTE  NIUHUA
KOKOWKM W netnn npu 3eMefesncku
MHCTUTYT - CTapa 3aropa ca noaxoasam

At 70 days of age, female and male
chickens from group VI, conventional
broiler type (¢M X 9L)attained an
average live weight of 2709.29 g, followed
by group IV (¢M X ¢F) - 2352.03 g. At 84
days of age, male chickens from group IV
(¢M x ¢F) attained a live weight of
3334.74 g, whereas females - 2600 g (on
the average 2967.37 g; close to target
values of this trial). Then followed male
and female chickens from group | with
average live weight of 2108.08 g, group Il —
1987.42 g, group Il — 1926.04 g and group
V —-1707.74 g.

The combinations of traits of used
hen and rooster lines at the Agricultural
Institute - Stara Zagora, were appropriate
for production of slow-growing chickens.

3a noJsiydyaBaHe Ha 6aBHOpaCTF|LLI,O nmne.
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