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PE3IOME

HacToAwoTo n3cnensaHe e noceeTe-
HO Ha B/IMSHMETO Ha nopojaTa 1 MsieyHaTa
NPOAYKTMBHOCT Ha KO3UTe BbpXy peja uUm
Ha MocTbMNBaHe B fouHarta MHcTanauusa u
oukcupaHeTo MM 3a fgoeHe. lNpoyyBaHo €
NnoBeAeHNeTo Ha ekcrnepuMeHTanHa rpyna,
cbcTaBeHa oT 50 6posA ko3 OT nopogata
.pbarapcka 6s1a Me4YHA' W HEWlHu
KPBbCTOCKM C nopoauTe ,AHI10-Hybuiicka”
~TOreHbyprcka”. >XMBOTHMTE, BK/IHYEHW B
n3crnenBaHeTo, ca Ha Bb3pacTt or 1 Ao 6
FOAMHN U C XMBO Ters1o B uHTepBasia 50+70
kg. EKcnepuMMeHTaNIHOTO u3criefBaHe e
npoBeAeHo B AowsHa 3ana, obopygsaHa C
24-mMecTHa efHopefoBa /MHelHa AowHa
WHcTanaums, tmn ,Side-by-side”. OueHsiBa-
HO e BMUAHMETO Ha (hakTopute ,HMBO Ha
M/lIeyHa MPOAYKTUMBHOCT 3a  KOHTPOJIHO
poeHe” un lopofa Ha XMBOTHUTE” BBLPXY
pega Ha nocTbhnBaHe W dMKCUpaHe Ha
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SUMMARY
The present study is focused on the
influence of goat breed and milk

productivity on their entry order into the
milking installation and fixation for milking.
The behaviour of an experimental group,
consisting of 50 goats of Bulgarian White
Dairy breed and its crossbreeds with
Anglo-Nubian and Toggenburg breeds,
has been studied. The animals included in
the study are at the age from 1 to 6 years
with a live weight in the range 50 + 70 kg.
The experimental study was conducted in
a milking parlour equipped with a 24-place,
single row, linear side-by-side type milking
installation. The influence of factors, such
as "Level of milk productivity for control
milking" and "Animal breed" was
evaluated on the order of their entry and
fixation of the animals on the milking



XMBOTHUTE BbBPXY JAownHata nnaTdopma.
Pesyntatute oT npoBefeHUs ABYydakTopeH
ANCNEePCUOHEH eKCNepuMMEHT nokassar, 4e
Te3n haKkTopy OKa3BaT CbLUECTBEHO BUSA-
HMe BbBPXY pefa Ha ukcupaHe Ha
XMUBOTHUTE. B cpaBHeHWe c cpakTopa
JJllopoga“, haktopbT ,MneyHa npooykTuB-
HOCT 3a KOHTPOJIHO JO€eHe” oKa3Ba No-CUIHO
BNNAHME BBLPXY napamerbpa ,Pen Ha
oukcupaHe* (CTOMHOCTM 3a KpuTepusi Ha
®uwep, cboTBeTHO: Fo=2,65 n Fg= 0,84).
OTHOCHO BNUSAHMETO Ha ,HMBO Ha MeyHa
NPOAYKTMBHOCT', MO-NpPesHoO MACTO ca
3aemManm  Ko3uTe C TMO-BMCOKO HMBO Ha
NPOAYKTUBHOCT  (Haii-mpefHoO MACTO ca
3aemann KosuTe ¢ MaiekoHagon 1,6 |, a Hali-
3a4HO — Ko3uTe C MiekoHagoih 0,5 | 3a
KOHTPO/IHOTO AoeHe). Hali-npeaHo MACTO B
npoueca Ha (MKcMpaHe ca 3aemManu
XMBOTHUTE OT nopogarta ,Bbarapcka 6sna
M/IeYHA”, a Hal-3afHO — KPbCTOCKUTE Ha
.bsna bbnrapcka mnedHa” ¢ ,ToreH6ypr-
cka’. 3a ycnoBuATa Ha €eKkcrnepvMeHTa e
YCTaHOBEHO, 4Ye pefbT Ha MOCTbNBaHE U
dvKcmpaHe 3a [0eHe Ha Ko3uTe 3aBuUCU Ha
22,04 % OT U3MEHEHWETO Ha (oakTopute
-MneyHa npogyktnsHocT“ u ,lNopoga“.

KnouoBu Aymu: Ko3u, peg Ha
[loeHe, [AoOWNHA MHCTanauusi, nopoaa,
NPoAYKTUBHOCT

YBO/,

MoBeeHVeTo Ha Ko3uTe Npu JoeHe e
cnabo npoyyeHO B CpaBHEHWE C Apyru
XMBOTMHCKM BMAoBe. o-406poTo no3HaBsa-
He Ha nOoBeAEHMETO Ha XWBOTHWTE MO
BpEMEe Ha MpecTos UM B JousHaTta 3ana Hu
JaBa Bb3MOXHOCT 3a nogobpsiBaHe Ha
XYMaHHOTO OTHOLUEHWE KbM XUBOTHUTE WU
noBuMLLIABaHE Ha TAXHOTO 6N1aroCbCTOSIHME.
Mo TO3M HauuMH oTroBapsiiku Ha ¢KU3Moso-
TMUYHUTE M3UCKBAHMATA Ha Te3U XWUBOTHU ce
Cb3faBa npeAnocTaska 3a Mb/IHO peannsu-
paHe Ha reHeTUYHNA UM NoTeHUMan 1 NoBu-
LWaBaHe NPOAYKTMBHOCTTA Ha CTafoTo.

Peguvua npoyyBaHusi cbobujaBat 3a
Ha/IMuMeTo Ha cTpora nepapxumuHa cuctema
npu >XMBOTHMTE. MHOro ca dpakTopuTe
onpefenswy WepapxuyHocTTa B C€TagoTo
(nopoga, Bb3pacT, poraTtocT, XMBO Terno,
MsedHocT u ap.). Cnopeg Lindberg (2001),
Ha/IMYMETO Ha A0CTaTbYHO MPOCTPAHCTBO €
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platform. The results of the two-factor
dispersion experiment show that these
factors have a significant impact on the
order of animal fixation.

Compared to "Breed" factor, the factor of
"Level of milk productivity for control
milking" has a stronger impact on the
"Fixing order" parameter (Fisher criteria:
Fa = 2.65 and Fg = 0.84). Concerning the
influence of "Level of milk productivity",
goats with a higher level of productivity
takes up a better position (the first place is
occupied by goats with 1.6 | milk yield,
and the final place is for goats with milk
yield of 0.5 | for control milking).

Bulgarian White Dairy breed takes the first
place in the process of fixing, and the final
place is for crossbreeds of Bulgarian
White Dairy with Toggenburg. It is found
for the experimental conditions that the
order of entry and fixation for goat milking
depends on 22.04% on the change of
factors "Milk productivity" and "Breed".

Key words: goats, order of milking,
milk installation, breed, productivity

INTRODUCTION

The behaviour of goats in milking is
slightly studied compared to other animal
species. Better knowledge of the
behaviour of the animals during their stay
in the milking parlour enables us to
improve the humane attitude and welfare
of animals. In this way is created a
prerequisite for full realization of their
genetic potential and increasing the
productivity of the herd in compliance with
the physiological requirements of these
animals.

A number of studies have reported
the existence of a strict hierarchical
system in animals. There are many
factors determining the herd hierarchy
(breed, age, horns, live weight, milk yield,
etc.). According to Lindberg (2001), the



OT M3K/THUUTE/IHA BAXHOCT 3a YCTaHOBsIBa-
He Ha iepapxusita B cTagoTo. Margetinova
et al. (2003) nopgkpenAaT TOBa TBBLPLEHWE
KaTo 06pbliaT BHUMaHMEe Ha ToOBa, ue
couvanHusa pef ce nNposiBsiBa 3HAYUTESTHO C
HaMasisiBaHe Ha MPOCTPAHCTBOTO B X04a Ha
n3yakBaHe 3a JOeHe.

Barroso et al. (2000) pokassaTt, 4ye
CbLUECTBYBa 3HAuWTeNHa Bpb3Ka Mexay
COLUMa/IHMS paHr M MJIEYHOCTTA Ha Ko3uTe.
Kato Hail-mneyHu ca Ko3ute CbC cpefeH
paHr, a He Te3u C Haii-BUCOK.

Korato kpaBuTe ca npuHyfeHu pJa
3aemMaT TOYHO OMnpefenieHn Mo3vuuM npu
poeHe 6e3 ga wuMaT Bb3MOXHOCT fJa
us3bupat camy HacTbnBa CTpecoBa cuUTya-
UMa 1 CbpheyHns puTbM ce YyckopsiBa a
M/ieKoOTAaBaHeTo HamansiBa (Hopster et
al., 1998).

Llenta Ha HacTOALLOTO MpoyyBaHe e
OLeHsiBaHe  B/MSHMETO Ha  MJeyHarta
NPoAYKTMBHOCT M Mopojata Ha Ko3uTe
BbpPXY pefa UM Ha nocTbhBaHe B AounHaTa
MHCTanauus 1 MKCMpaHeTo 1M 3a [OeHe.

MATEPWNAN N METO4WA

EkcnepMMeHTbT € npoBefeH B
nepvoga anpus - cenTemMepu No Bpeme Ha
KOHTPO/THOTO fAoeHe Ha ko3ute. Toli
obxBalla 50 6pos ko3m Ha Bb3pacT oT 1
0o 6 roguHn 1 ¢ xmuBo Terno 50+70 kg ot
nopogata bubarapcka 6sna MaedHa
(BBM) 1 KpbcTOCKMTE U C  AHrNo-
Hybuiicka (BBEM x AH) n ToreHbyprcka
nopoga (6BM x T).

lMpoyyBaHeTOo e NpoBeEHO B A0OW/-
Ha 3ana, B KOATO € MOHTMpaHa 24-MecTHa
efgHopefoBa fMHENHa AOWIHa WHCTasa-
uma 3a kosn AVK-24M®, tun ,Side-by-
side”. ®dukcupallata cuctema Ha fowsHa-
Ta UHCTanauusa e paspaboTeHa Ha NpuH-
uuna Ha nogpefeHoTo mkcupaHe, KoeTo
ocurypsiea 3anassaHe peja Ha dukcupa-
He Ha >XWBOTHMTE B rpynarta 3a [OeHe,
CbOTBETCTBALL HA pefa Ha NOCTbLMNBAHETO
UM BBbPXY gounHata nnargopma.

Ha6niogeHna Bbpxy pega Ha BAW-
3aHe Ha Ko3uTe B JowHarta 3anaTta ca
HanpaBeHW MO BpemMe Ha TPWU KOHTPOJIHU
U300SIBaHUA, B HayanoTo Ha [OeHeTo
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availability of sufficient space is of utmost
importance in establishing the hierarchy in
the herd. Margetinova et al. (2003)
support this claim by pointing out that the
social order manifests itself significantly
with the reduction of space in the course
of waiting before milking.

Barroso et al. (2000) prove that
there is a significant relation between the
social rank and the milk yield of goats.
The goats with an average rank have the
highest milk yield, not these with the
highest rank.

When cows are forced to occupy
specific positions during milking without
being able to choose they are in a
stressful situation, the heart rhythm is
accelerated and milk yield decreases
(Hopster et al., 1998).

The purpose of this study is to
evaluate the impact of milk productivity
and goat breed on the order of entry into
the milking installation and the fixation for
milking.

MATERIAL AND METHODS

The experiment was conducted
between April and September during
control milking of goats. It covers 50 goats
at the age from 1 to 6 years with live
weight from 50 + 70 kg of Bulgarian White
Dairy breed (BWD) and its crossbreeds
with  Anglo-Nubian (BWD x AN) and
Toggenburg breed (BWD x T).

The study was conducted in a
milking parlour, where is installed a 24-
place, single row, linear side-by-side type
milking installation DIK-24PF, "side-by-
side" type. The fixing system of the
milking installation has been developed
on the principle of arranged fixation, which
ensures that the order of fixation of
animals from the milking group
corresponding to the order of their entry
onto the milking platform.

Observations on the order of entry
of the goats in the milking parlour are
made during three control milking, at the
beginning of milking (as soon as the first



(BegHara cnep kato nbpBaTa Kosa ce
Kaun Ha nnarcopmara). TexHonormaTa Ha
JoeHe npeaBmxia XpaHeHe Ha Ko3ute C
KOHUEHTpupaH dypax B npoueca Ha
[oeHe. )XMBOTHUTe B/m3art JoOpOBOJHO B
JowuniHata 3aU1a, KaTo B Ac/uTe e 3asniaraH
no 300 g KOHUeHTpupaH ypax Ha
XMBOTHO. [1Bama HabnwogaTenu sanvucear
nopefHoOCTTa Ha BJ/iIM3aHE Ha Ko3uTe.
Bcuukm ko3u ca maeHtudmumpaHn uypes
TAxHaTa ywHara mapka. Cnopepg pefa Ha
nocTbnBaHe Ha nnardopmaTa 3a [oeHe
XMBOTHUTE ca 0T6ensa3BaHun ¢ ymcnarta oT
1 po 50 kato nbpBaTta ko3a € Nel a
nocnepgHata Ne50. KOHTpPOMIHOTO m3mep-
BaHe Ha MJ/IeYHOCTTa € W3BBLPLUEHO Cb-
INTaCHO WMHCTPYKUMA 3a KOHTPOJST Ha MJiey-
HOCTTa Ha AcouuauusaTa 3a pasBbXaaHe
Ha M/1e4yHnUTe nopoau Ko3un B bunrapus.

OG6eKkT Ha uscreBaHeTO € B/Us-
HMWETO Ha HMBOTO Ha MleyHaTa MpPOoAaYyK-
TUBHOCT 3a KOHTPOJIHOTO [OEHe U Mopo-
JaTta Ha XMBOTHUTE BbPXY pefa Ha uk-
C/paHeTo UM BbPXY AouHaTa nnardopma.

3a uenmTe Ha HacToAWMA ekcnepu-
MEHT HMBOTO Ha MJIeYHa NPOAYKTMBHOCT 3a
KOHTPO/IHOTO [0EHEe 1 nopojarta Ha >XMBOT-
HUTE ce pasrnexgar kato aktopu Ha
eKCMepuMeHTasIHOTO u3c/nefBaHe, a peabT
Ha MKcupaHe Ha >KMBOTHUTE BbPXY
JounHara nnargopma — Kato napameTrbp
Ha ekcnepumeHTa. (6.a.: 3a KpaTkoCT, Mo-
HaJo/y B TEeKCTa, BMECTo ,H/MBO Ha MiieyHa
NPOAYKTUBHOCT 3@ KOHTPOSIHO  [O€eHe”,
Jlopoga Ha kusotHute” un ,Pen Ha
KCMpaHe Ha XUBOTHUTE BbPXY AounHarta
nnarcopma” ca W3MNoa3BaHU MNo-KpaTkute
dhopmn, CbOTBETHO +[ 1POAYKTMBHOCT",
Jllopoga” v ,Pen Ha doukcupaHe”).

Mpu nnaHvpaHe Ha ekcnepuMmeHTan-
HOTO u3cnegBaHe nokasarenute ,lpoayk-
TmBHOCT” 1 llopoga” Ha >XMBOTHUTE ce
pasrnexgar kato kayecTBeHW hakTopu Ha
ekcnepumeHTa, a ,Pef Ha pukcmpaHe” —
Kato napameTbp Ha ekcrnepumeHTa. B TO3M
cnyyai wuscnegBaHeTo ce  cBexga [0
OueHKa BANAHMETO Ha  KayecTBeHWUTe
haktopu pogykTumsHOCT” (A) 1 Nopoga”
(B) BbpXy KONMYecTBeHMS napameTsbp ,Peq
Ha dwmkenpare” (Y). TMNonyyaBaHeTo Ha
TakaBa OLEeHKa e 06eKT Ha AMCNepCUOHHUSA
aHanu3 (Bozhanov and Vuchkov, 1983;
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goat gets on to the platform). Milking
technology provides feed for goats with
concentrated fodder during the milking
process. Animals enter voluntarily in the
milking parlour, as 300 g of concentrated
fodder per animal is put in the feeders.
Two observers recorded the order of entry
of goats.

All goats are identified by their ear label.
In accordance with the order of entry on
the milking platform, the animals are
marked with the numbers from 1 to 50,
the first goat is Nel and the last one is
Ne50. The milk yield control measuring
was carried out according to the Milk
Control Instruction of the Breeding
Association of Goats in Bulgaria.

The subject of the study is the
influence of the level of milk productivity of
the control milking and the animal breed
on the order of their fixing on the milking
platform

For the purposes of this
experiment, the milk productivity level for
control milking and animal breeds are
considered as factors of the experimental
study, while the order of animals’ fixation
on the milking platform as a parameter of
the experiment. (author's note: for the
sake of brevity below instead of "Level of
milk productivity for control milking",
"Animal breed" and "Fixing order of
animals on the milking platform" are used
the shorter forms, i.e. "Productivity",
"Breed" and "Fixing order").

When planning the experimental
study, the indicators such as
"Productivity" and "Breed" are considered
as qualitative factors in the experiment,
while "Fixing order" parameter as the
experiment parameter. In this case, the
study is limited to assessing the influence
of the qualitative factors, such as
"Productivity" (A) and "Breed" (B) on the
quantitative parameter "Fixing order" (Y).
The obtaining of such an assessment is
subject to the dispersion analysis



Mitkov and Minkov, 1993) n cnegosartesiHO
HaCTOSALLOTO eKCrnepuMeHTa/THO u3cneisa-
He ce cBexfa [0 2-(haKTOpeH AMcrnepcuo-
HEH eKCrneprMeHT.

B npoveca Ha n3cnegsaHeTo e oTyn-
TaHa uWHAMBUAYyanHaTa NPOAYKTUBHOCT Ha
Ko3uTe, Bapupawa B uHTepsBana 0,5+1,8 |
(cbc cTbnka Ha uameHenne 0,1 | ), T.e.
thakTopbT poayKTUBHOCT"(A) Bapupa Ha
14 HuBa:

- HMBO A; — MJIEYHOCT 3a KOHTPOJIHO
poeHe 0,51;

- HMBO A, — MJIEYHOCT 3a KOHTPOJSIHO
poeHe 0,6 I;

- HMBO A3 — MJIEYHOCT 3a KOHTPOJIHO
poeHe 0,7 |;

- HMBO Ay4 — MJIEYHOCT 3@ KOHTPOJIHO
poeHe 1,8 1.

B ekcnepumeHTasiHarta rpyna »xusoT-
HU ca BKJ/IHOYEHM KO3M OT nopogata ,6BM” 1
KkpbcTtockun ,6BM x AH” n ,BBM x T7, T.e.
KayeCTBEHVAT (hakTop Ha eKcrnepumeHTa
.ropoaa”(B) Bapupa Ha Tpu HUBA:

- HuBO B, — BBM,;

- HMBO B, — BBM X AH;

- HUBO B3 — BBM X T.

PeAbT Ha nocTbnBaHe Ha XXUBOTHUTE
BbPXy AounHata nnardopma u dukcmpaHe-
TO UM 3a [lOeHe ce OoTyuMTa 4ypes3 MNpuceos-
BaHe Ha BCAKO >XMBOTHO B E€KCMNepuMeH-
TanHarta rpyna Ha Homep, CbOTBETCTBaLL,
Ha nopegHocTTa My Ha MNOCTbMNBAHE W
domkcupaHe BbpXy gounHata nnargopma,
kaTo: ,1” o3HauyaBa, 4e Ta3un Ko3a e puk-
cupaHa nbpsBa OT rpynara, ,2” - BTOPOTO
oMKCMpaHOo XMBOTHO OT rpynara u T.H. A0
Homep ,50” — nocnegHoTo OMKCUpPaHO Xu-
BOTHO OT rpynarta. CnegosaresiHo napa-
MeTbPbLT Ha ekcnepumenTa Y1 i1, 50y.

PE3YJITATN N OBCbXAAHE

B Tabnvum 1 n 2 ca npeacTaBeHM,
CbOTBETHO, pe3y/nTatute OT NpoBefeHus
OBYyhakTopeH [AUCNEepPCUOHEH eKkcnepu-
MEHT U AUCMEPCUOHHUA aHaIn3 Ha Mosy-
yeHuTe pesynTaTu.

CTOMHOCTMTE Ha KpuTepus Ha duwep
ca MnoJlyyYeHV NpY paBHWLLE HA 3HAYMMOCT
0=0,05 u cTeneHn Ha cBobopga: K;= 13 (3a
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(Bozhanov and Vuchkov, 1983; Mitkov
and Minkov, 1993) and therefore the
present experimental study is limited to a
2-factor dispersion experiment.

In the course of the study,
individual productivity of goats ranging
from 0.5 + 1.8 | (with an increment of 0.1 1)
was taken into account, i.e. "Productivity"
factor (A) varies in 14 levels:

-level A; — 0.5 | milk yield per
control milking;

- level A, — level of control milking

0.6 1,

- level Az — level of control milking
0.7

- level A4 — level of control milking
1.81;

In the experimental group animals
are included goats of the breed "BWD"
and crossbreeds "BWD x AN" and "BWD
x T", i.e. the quality factor of "Breed" (B)
in the experiment varies in three levels:

- level B; - BWD;

- level B, - BWD x AN;

- level B3 - BWD x T,;

The order of arrival of the animals
on the milking platform and their fixation
for milking is recorded by assigning a
number to each animal in the
experimental group that corresponds to its
order of entry and fixation on the milking
platform, for example: "1" means that this
goat is fixed first from its group, "2" - the
second fixed animal in the group, etc. to
the number "50" - the last fixed animal in
the group. Therefore, the experiment
parameter Y1 i1, 50y.

RESULTS AND DISCUSSION
Tables 1 and 2 show the results of
the two-factor dispersion experiment and
the ANOVA-analysis of the results.

The values of Fisher criteria are
obtained at a level of significance a = 0.05
and degrees of freedom: k; = 13 (for



hakTopa A) 1 K,= 2 (3a (hakTopa B).

Ha ourypm 1 n 2 rpacmyHo ca
NnpeacTaBeHN OLEHKUTE Ha cpefHute
CTOMHOCTM Ha napameTbpa Y W WHTep-
Ba/IMTe Ha BapupaHe, nosaydeHu npun 95 %
JoBepuTenHa BepOATHOCT.

factor A) and k, = 2 (for factor B).

Figures 1 and 2 graphically
represent the mean values of Y and
variation intervals obtained at 95%
confidence probability.

Ta6r||/|u,a 1. TOYKOBU OLEHKMN Ha 4YMCNOBUTE XapakTepuctmkn Ha napamMmeTbpa

»Pen Ha chukcmpaHe”(Y)

Tablel. Point estimates of the numerical characteristics of “Order of fixation* (Y)

parameter
ToukoBwM oueHkn / Point estimates:
HuBa Ha chakTopuTe C;p?/ﬂ;o— IS;DGAF;;' Koedh. Ha MuH. Makc.
Ha ekcnepumeHTa/Levels of CTgﬁHoéT OTKﬂaéu'l-?EHl;le Bapuauus CTOHOCT CroiHocT
factors in the experiment Coeff. of Min. value, | Max.value,
Average, Stand.dev., o
- variation,% Xmin Xmax
X SD
1. HuBa Ha chakTOopa A
Levels of factor A:
A - M/IEYHOCT 3a KOHTponata ) )
0.5 I milk yield per control milking 37.00 37 37
A; - MNIEYHOCT 3a KOHTpos1aTa
milk yield for control 0,6 | 32.43 16,67 5141 50
Asz- MneyHoCT 3a KoHTponata 0,7 | 34.59 12,69 36.68 4 50
A4 - MNIEYHOCT 3a KOHTpos1aTa
milk yield for control 0,8 | 33.47 14,16 42.32 49
As - MNIEYHOCT 3a KOHTpos1aTa
milk yield for control 0,9 | 29.86 16.65 55.76 3 50
Ag - M/TEYHOCT 3a KOHTponarta
milk yield for control 1,0 | 22.46 15.77 70.22 ! 48
A;- M/IEYHOCT 3a KOoHTponarta
milk yield for control 1,1 | 19.17 10.57 55.13 3 42
Ag - MIEYHOCT 3a KOHTpos1aTa
milk yield for control 1,2 | 26.09 14.73 56.47 2 49
Ag - MNIEYHOCT 3a KOHTpoOs1aTa
milk yield for control 1,3 | 18.86 14.08 74.57 2 48
Aqo - M/IEYHOCT 3a KOHTpOaTa
milk yield for control 1,4 | 25.81 13.10 50.73 5 47
Au; - MSIEYHOCT 3a KoHTponara 1,5
milk yield for control 1,5 | 18.90 9.87 52.23 4 31
Asz- MJIEUHOCT 38 KoHTpOnaTa 1,6 11.50 14.85 129.12 1 22
milk yield for control 1,6 |
Aq3 - M/IEYHOCT 3a KOHTpoaTa
milk yield for control 1,7 | 14.00 8.92 63.73 4 30
Ay4 - MJIEYHOCT 3a KOHTpO/aTa ) )
milk yield for control 1,8 | 14.00 14 14
2. HuBa Ha dhakTopa B
Levels of factor B :
B,—56M/BWD 22.73 18.53 81.52 1 47
B, - BBEM x AH/BWD x AN 25.06 16.68 66.56 1 50
B;-6BM x T/BWD x T 26.34 15.86 60.21 1 50

durypal oTpasfBa B/ANAHWETO Ha
aktopa A (“IpoAyKTMBHOCT") BbPXY
napametbpa Y (“Pep Ha chukcupaHe").
MpeacTaBeHUTe pe3ynTaty nokassar, ye
C HapacTBaHeTO Ha CTOWHOCTUTE Ha

Figure 1 reflects the influence of
Factor A ("Productivity") on Y parameter
("Fixing order"). These results show that
with  the increase in factor A
("Productivity"), the wvalues of Y
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paktopa A (“INpoAyKTMBHOCT”), CTOMHOC-
TMTe Ha napameTtbpa Y (,Peg Ha domkcu-
paHe) nocTeneHHO HamansBart. ToBa
O3HayaBa, Ye Ko3uTe C NO-BMCOKO HMBO Ha
NPOAYKTUBHOCT 3aemar no-npefHo MsACTO

npu chmkcmMpaHe 3a foeHe. B ekcnepumen-
rpyna Hain-npegHo MSCTO ca
XMBOTHUTE C
KOHTpPONHOTO goeHe 1,6 | (C X = 11,50).

TaJ/IHaTa
3aemMasin

MEe4YHOCT

3a

parameter
decrease.

("Fixing order") gradually

This means that goats with a higher
productivity level occupy a forward
position in fixing for milking. In the
experimental group, animals with milk
yield for control milking took first place
with 1.6 | (X = 11.50).

Tabnuua 2. OMCNepCUMOHEeH aHa/IM3 Ha pe3ysTaTtuTe OT eKCNepUuMeHTasIHOTO

nscneasaHe

Table 2. ANOVA analysis of the results of the experimental study

M3TOYHKK Ha
pa3celiBaHeTO
Source of
dispersion

Cyma Ha
KBagpartute
Sum of squares

CreneHun
Ha cBoboga
Degrees of

freedom

CToiiHocTmn
Ha BeposT-
HoCTTa
P-value

CToiiHOCTM Ha
Kputepus Ha
duwep
F-Ratio values

OueHka Ha
avcnepcusata
Mean square

dakTop A/Factor A

554 = 6187.47

13

Between groups

2
S5a=47596 Fa=265 0.003

dakTop B/Factor B

Between groups 55z =302.25 2

S =151.13 Fr-0.84 0.433

Cnyyaitim n
HeoTueTeHn
thaktopu/Random
and unrecorded
factors
Within groups

S5R =24 040.40 134

2
SR =179.41

CymapHo
BnusiHWe / Total
influence

SS =31 237.50 149

$Z211.07

OT paHHuTe B Tabnuvua 2 ce
BWXAa, Ye B CpaBHeHWe c cpaktopa B
(,Mopopa“), BnusHueTo Ha pakTopa A
(“MpoAyKTMBHOCT”) BbPXYy NapameTbpa
Y (,Pen Ha (pukcupaHe") e 3HauuTenHo
Mo-CUHO MU3Pas3eHo:

The data in Table 2 show that the
influence of factor A ("Productivity") on Y
parameter ("Fixing order") is significantly
more pronounced than Factor B
("Breed"):

Fa= 2.65 >Fz= 0.84;
P_vaiue A= 0.003<<P 4 5=0.433.

Ha dwurypa 2 e npepcraBeHo
BNMAHMETO Ha dpaktopa B (“Mopoga“)
Bbpxy napametbpa Y (“Peg Ha
domkcrpaHe). BugHo e, ye Haii-npegHo
MACTO npu pukcrpaHe 3a [oeHe ca
3aemMaiv Ko3uTe oT nopogata ,BBEM” (X
= 22,73), a Hail-3alHO — KPpbCTOCKUTE OT
BBM X T” (O X = 26,34). CbLLEBPEMEHHO,
TO3M TECeH MHTepBasl Ha W3MEHEHMEe Ha
"X noTBbpXAaBa ka3aHOTO No-rope 3a
no-cnabo M3pa3eHoTo BAWSHME  Ha
(pakTopa B Bbpxy napametbpa Y.

Figure 2 shows the influence of
Factor B ("Breed”) on Y parameter
("Fixing order"). It is obvious that BWD
goats ("X = 22.73) occupied the first
place in fixing for milking, and at the last
place took the crossbreeds of "BWD x T"
(X = 26.34). At the same time, this
narrow X variation interval confirms what
has been said above for the less
pronounced influence of factor B on
parameter Y.
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Fig. 1. Mean values and confidence intervals of Y parameter ("Fixing order") as
a function of Factor A ("Productivity")
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Fig. 2. Mean values and confidence intervals of parameter Y ("Fixing order") as
a function of Factor B ("Breed")

3a u3sAcHABaHe Ha 3aBKCKMMOCTTAa
Mexay cnyvaliHute BE/INYNHUN:
“MpoayktmnBHocT” (A), ,Mopoga” (B) un
.Pen Ha dwmkcupaHe” (Y) e wm3nonssaH
METOALT Ha PErpecuoHHUa  aHanus.
Tbpcu ce oueHKa CTeneHTa Ha BAusHue
Ha pakTopute A M B BBbpXy pega Ha
mkcupaHe Y, T.e. Tbpcu  ce
(hyHKUMOHa/THA OLEeHKa Ha 3aBUCUMOCTTa

Y = (A;B)

To clarify the dependence among
random variables: "Productivity" (A),
"Breed" (B) and "Fixing order" (Y), the
regression analysis method is used. An
estimate of the degree of influence of
factors A and B on the order of fixation Y
is sought, i.e. a functional assessment of
dependency is sought

1)
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3a paskpuBaHe Ha Tasu 3aBUCUMOCT
€ U3non3BaH NosIMHoMm oT ll-pa creneH:

Y= bg+ byxy+ byxg+ by xax; | byyxi+ by}

B Tabnunua 3 ca npefcTaBeHN OLEeH-
KNTEe Ha 3Ha4YnumMuTe KOG(*)I/ILI,I/IeHTI/I Ha Moaena.

To reveal this dependence, a
second degree polynomial is used:

(@)

Table 3 presents the estimates of
the significant coefficients of the model.

Tabnumua 3. OUeHKN Ha KoedmUMeHTUTE Ha perpecusi Ha doyHkuuaTa Y = f(A, B)
Table 3 Estimation of regression coefficients of the function Y = f(A, B)

Kputepwii Ha
Koeqm.”'!/'eHT O"".EHKa CTioa4bHT P-value
Coefficient Estimate L
T-statistic
bo 22.21 8.77 0.0000
b, 13.55 6.14 0.0000
b, -11.21 - 6.07 0.0000

R-squared = 22,04 percent

Cnepn 3amecTBaHe OLUEHKMTE Ha
KoedmumeHTUTE B ypaBHeHue (2), perpe-
CVMOHHUAT Mogen aobusa cnegHus BUA:

Y= 22,21+1355B-11,21.AB

MonyyeHaTa CTOMHOCT 3a Koedu-
UMeHTa Ha AeTepMUHMPaHOCT
R-squared=0,2204 o3Ha4yaBa, 4Ye 3a
YyCNoBMsATa Ha EKCNEepUMEHTa/THOTO W3-
cnegsaHe 22,04 % OT M3MEHEHWEeTO Ha
napameTtspa Y (,Pepn Ha dmkcupaHne®) ce
Ob/DKN HA M3MEHEHNETO Ha hakTopute A
(,MpoaykTneHocT*) n B (,Mopoga”). ToBa
O3HayaBa, 4Ye vMa u gpyrn  dhakropwu,
KOMTO OKa3BaT BMUSIHME BbpXy napame-
Tbpa ,Pea Ha oukcupaHe”.

MHoro ny6smkaumm npu pasnvyHu
BU0BE XUBOTHW ca B Cbrfacue c ycra-
HOBEHOTO OT Hac B TOBa npoy4ysaHe. Pak-
TOpbT ,MseyHa NpPoAyKTMBHOCT® OKa3Ba
CW/HO B/iMsIHME BbpXy NapameTbpa ,Peg
Ha doukcupaHe“. Gorecki and Wojtowski
(2004) HabniopaBat pef, Ha BNu3aHe B
JOW/Ha 3a/1a Ha MECTHU KO3U U TEXHU
KpbCTOCKM ¢ Boep u ycTaHoBsBaT, ue
M/IEYHOCTTA € OCHOBHMSA (hakTop KOWTO
onpefena pefa Ha BNAu3aHe 3a [OeHe.
Sambraus and Keil (1997) cbwo cboo6-
LaBar, 4ye KO3UTe c Hali-Bucoka MIeYHOCT
ca MbpBUTE KOUTO BAM3AT 3a U3J0sIBaHe.

After replacing the estimates of the
coefficients in equation (2), the
regression model has the following form:

®)

The value of
determination
R-squared = 0.2204 means that 22.04%
of Y parameter change ("Fixing order") is
due to the change in factors A
("Productivity") and B ("Breed") for the
experimental test conditions. This means
there are other factors that affect the
"Fixing order" parameter.

coefficient of

Many publications on different
species of animals are in agreement with
what we found in this study. "Milk
Productivity" factor has a strong impact
on the "Fixing Order" parameter. Gorecki
and Wojtowski (2004) observe the order
of entry into a milking parlour of local
goats and their crossbreeds with Boer
breed and find that milking is the main
factor determining the entry order for
milking. Sambraus and Keil (1997) also
reported that goats with the highest milk
yield were the first to enter for milking.
According to Margetinova et al. (2003),
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Cnopep Margetinova et al. (2003) npu
uscneasaHe Ha Cnosawka 6s1a Ko3a,
M/ieyHata MPOAYKTUBHOCT OKa3Ba 3Hauu-
TeneH edekT BbpXY MoApexaaHeTo npu
[OeHe npu Ko3uTe — MO-M/IEYHUTE KO3M
BNM3aT Ha nbpBuUTe MecTta. Berry and
McCarthy (2012) pokassaT CbLOTO nNpwu
MiekoganHu kpaen, a Graser-Hermann and
Sambraus (2001) npu M1e4YHN OBLE.

Manko ca npoy4BaHusTa Ha BPb3-
Kata Mexpgy nopofaTta u pefa Ha NnocTbn-
BaHe Ha XXMBOTHWTE B [owiHata 3ana.
Bbnpekn ue, BAUAHMETO Ha (akTopbT
JJflopoga“ B TOBa npoyyBaHe e cnabo,
HasMLue e nopojHa 3aBMCMMOCT Ha peja Ha
NocTbMBaHEe Ha XMBOTHWUTE Ha nnardgopma-
Ta 3a goeHe. Kosute ot nopogarta 6BM ca
Te3n KOUTO 3aemarT MbpBUTE MecTa 3a
poeHe. Donaldson et al. (1967) cbLwo
ycTaHoBsABAaT NopojHa 3aBMCMMOCT, crnopej,
TAX ANNWIACKMTE KO3WM BNM3aT MO-paHo OT
CaaHcknte 3a pgoeHe. Gorecki and
Wojtowski (2004) He oTkpuBat Bpb3Ka
Mexay nopojata M pefa Ha B/v3aHe 3a
[OeHe, KOeTO MNpPOTUBOPEYN Ha YCTaHo-
BEHOTO B TOBa npoyyBaHe. Tpsb6sa fJda
oTbenexum, 4e Ko3uTe OT nopogarta
Bbarapcka 6s71a mneyHa ca 6wuam c Hai-
BMCOKA MJ/IEYHOCT MO BPEME Ha KOHTPOn-
HWUTE N3[051BaHUS U BEPOSTHO TOBa e efHa
OT OCHOBHMTE MNpUYMHWTE Te Ja 3aemart
nbpBuTe Mecta. Cnopes, Hac BANAHUETO Ha
(hakTOopa nopoja € CWIHO CBbp3aHo C
hakTopa M/IEYHOCT, & MMEHHO MNo-M/iey-
HWTe MopoAM KO3W BUHAru e 3aemat no-
npegHy mMecra.

AHanmanpankn  B3anMMOLENCTBUETO
mMexay ngarta haktopa “A.B” B perpecumon-
HUA mogen (3) M 3HauMmocTTa Ha koedu-
unenta by, (by,=-11,21;P-value=0,0000),
MOXe [a ce Harnpasu 0606LeHneTo, Ye 3a
Nno-MbJIHO OLEeHsiBaHe BNNAHMETO Ha (hak-
TOpUTE U TAXHOTO B3aMMOAEWCTBUE BbPXY
pefa 3a (pukcupaHe Ha >XWBOTHUTE BbPXY
JounHata nnatopma e LenecbobpasHo
Ja ce nposBefe MHOIOOaKTOpPeH ekcnepwu-
MEHT C eJHOBPEMEHHO OTYMTaAHE Ha BCUYKM
rEHeTVYHU N HEereHeTUYHN hakTopw, BNnse-
LM BbPXY pefa Ha nocTbhBaHe B founHaTta
MHCTaslauma 1 dMKCcupaHeTo Ha Ko3uTe 3a
JoeHe.

when studying a Slovak white goat, milk
productivity has a significant effect on the
milking order in goats - goats with higher
milk yield take the first place. Berry and
McCarthy (2012) prove the same in dairy
cows and Graser-Hermann and
Sambraus (2001) in dairy sheep.

There are few studies on the
relationship between the breed and the
entry order of animals into the milking
parlour. Although the influence of "Breed"
Factor in this study is slight, there is a
relative dependence on the order of
animals entering the milking platform.
Goats of BWD breed are the ones that
occupy the first places for milking.
Donaldson et al. (1967) also found a
breed dependency, according to them,
Alpine goats entered earlier than Saanen
breed for milking. Gorecki and Wojtowski
(2004) do not establish a relation
between the breed and the order of entry
for milking, which is contrary to what was
found in this study. It should be noted that
Bulgarian White Dairy goats have the
highest milk yield during the control
milking and this is probably one of the
main reasons they occupy the first
places. In our opinion, the impact of the
breed factor is strongly related to the milk
yield factor, namely, the goats with higher
milk yield will always occupy the first
places.

By analyzing the interaction between
both factors "A.B" in the regression model
(3) and the significance of the coefficient
by, (by, = -11.21; P-value = 0.0000), a
conclusion can be drawn that for a more
profound assessment of the influence of the
factors and their interaction on the order for
fixing the animals on the milking platform, it
is advisable to carry out a multifactor
experiment with simultaneous consideration
of all genetic and non-genetic factors
affecting the order of entry into the milking
installation and the fixing of goats for
milking.
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N3BOAN

1. NpoBeAeHUAT ANCMNEPCUOHEH eKc-
nepumMeHT nokassa, Ye paktopuTe ,MneyHa
npoAaykTuBHOCT* 1 lNopoga“ npu ko3sute oT
nscnefsaHuTe MOPOAHW Tpynu  oKassar
B/MSIHNE BbPXY pefa Ha dukcupaHe 3a
[oeHe C fvHeliHaTa efHopedoBa AouHa
nHcTanaunsa ANK-24Mo.

2. B cpaBHeHue ¢ thakTopa ,llopoga’,
(pakTopbT ,MneyHa NpoAyKTUBHOCT" OKa3Ba
Nno-CU/IHO BNNSAHME BBbPXY NapameTbpa ,Pes
Ha dukcupaHe“. 3a ycnoBusiTa Ha ekcne-
pyMeHTa, Mnoslyd4eHuTe CTOMHOCTU 3a Kpu-
Tepus Ha duilep ca, CbOTBETHO: FA=2,65 1
FB: 0,84

3. OTHOCHO BAMAHWETO Ha ,HWBOTO
Ha M/leyHa npPOAYKTUBHOCT®, MoO-npegHo
MACTO ca 3aemMasin Ko31Te C No-BUCOKO HMBO
Ha NPOAYKTMBHOCT. 3a KOHKPETHWUS cny4ai,
Hail-npegHO MSACTO ca 3aeMasM Kosute C
M/IEYHOCT 3@ KOHTPOSIHOTO [JoeHel,6 |
(‘X=11,50), a Hali-3agHO Ko3uTe cC
M/IEYHOCT 3@ KOHTPONHOTO fJoeHe 0,5 |
(" X=37,00).

4. ®akTopbT ,llopoga” CcbLlo OKasBa
BMAHWE (Makap W He TOJKOBa CWJ/HO
u3paseHo) BbpXy pefa Ha pukcupaHe Ha
KosuTe 3a poeHe. OT u3cfefBaHUTe Tpu
nopoaHu rpynu, Hai-npegHo MACTO B Npo-
Leca Ha hmKcupaHe ca 3aemasiv XMBOTHUTE
OT nopogata ,bbarapcka 6sn1a mniedHa”, a
Hali-3aHo KpbCcTOCkMTEe Ha ,bana
Bbarapcka mneyHa” ¢, ToreHbyprcka”.

5. MNpoBeaeHOTO M3cnenBaHe nokas-
Ba, Ye penbT Ha (hukcupaHe Ha KosuTe 3a
[JOeHe C /NMHeHaTa [OuNHa WMHCTanauus
OVK-24M®  3aBucu Ha 22,04 % ot
n3MeHeHvneTo Ha dakrtopute ,lpPoayKTUB-
HocT* n [Mopoga“.

6. 3HauuMmocTTa Ha .edekrta Ha
B3aMMOJEeNCTBMETO” MexXAy OLueHsBaHuTe
hakTopn B NOJSIyYeHUs perpecruoHeH Mogen
JaBa OCHOBaHMe 3a K3BO4a, 4e 3a Mo-
06EKTMBHO  OUEHABaHe BNAHMETO Ha
hakTopuTe M TAXHOTO B3aumofeicTeve e
uenecbobpasHo CbLBMECTHO W3CNeBaHe
B/MAHMETO Ha  BCUYKA TEHETUYHU U
HereHeTUYHN pakTopy BBPXY pefa Ha
nocTenBaHe B [JoOWHaTa WHCTanauusa u
KCMpaHeTo Ha Ko3uTe 3a [OoeHe.
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CONCLUSIONS

1. The dispersion experiment
carried out shows that the factors "Milk
Productivity" and "Breed" in these goat
breeds have an influence on the fixing
order for milking with the linear single-row
milking installation DIK-24PF.

2. Compared to "Breed" factor,
"Milk Productivity" factor has a greater
impact on "Fixing Order" parameter. For
the conditions of the experiment, the
values for  Fisher criterion are,
respectively: F, = 2.65 and Fz = 0.84.

3. With regard to the impact of "Milk
productivity level”, goats with a higher
level of productivity took the first places.
For the specific case, goats with 1.6 | milk
yield per control milking took the first
place (" X = 11.50) and at the last place
took goats with milk yield for control
milking 0.5 1 (" X = 37.00).

4. "Breed" factor also affects
(though not so strongly) the order of
fixation of goats for milking. Bulgarian
White Dairy breed takes the first place in
the process of fixing, and the final place is
for crossbreeds of Bulgarian White Dairy
with Toggenburg.

5. The present study shows that the
order of fixation of goats for milking with
the linear milking installation DIK-24PF
depends in 22.04% on the change in
"Productivity" and "Breed" factors.

6. The significance of the
"interaction effect" between the assessed
factors in the obtained regression model
gives reason to conclude that for a more
objective assessment of the influence of
the factors and their interaction it is
expedient to jointly examine the influence
of all genetic and non-genetic factors on
the order of entry into the milking
installation and fixation of milking goats.
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PE3OME

HacToswoTo n3cnegsaHe e nocse-
TEHO Ha B/IMAHWETO Ha MnopefHocTTa Ha
nakraumaTa U Ha/MyneTo Ha pora npu
KO3uTe BBLPXY pefa UM Ha noctbrsBaHe B
JounHata wuHcTanauus un dUKCcupaHeTo
UM 3a goeHe. MNMpoyyBaHo e NoBefeHMeTo
Ha ekcnepuMeHTasiHa TpUnopoaHa rpyna,
CcbCTaBeHa oT 50 6pos Ko3m OT nopogara
.bbarapcka 6sn1a MAeyHa' Uu  HelHn
KPBCTOCKM C nopoante ,AHr0-Hybuiicka”
n ,ToreHbyprcka”. XXNBOTHUTE, BK/THOUYEHN
B U3cfiefBaHeTo, ca Ha Bb3pacT oT 1 Ao 6
roguHn (I+V nakrayusl) 1 C X1BO TErs0 B
nHTepBana 50+70 kg. EkcnepmMMeHTanHo-
TO u3cfnefsaHe e MNPOBeAEHO B [Ow/Ha
3as1a, obopyfaBaHa C 24-mecTHa efHope-
[loBa /IMHeNHa [oWHa MHCTanauus, tun
~Side-by-side”. OueHABaHO € B/NSHUETO
Ha pakTopute ,lMopefgHOCT Ha nakTaums-
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SUMMARY

The present study is devoted to the
influence of the order of lactation and the
presence of the horns on the goats on the
order of their entry into the milking
installation and their fixing for milking. The
behaviour of an experimental tripartite
group, consisting of 50 Bulgarian White
Dairy goats and crosses with the Anglo-
Nubian and Toggenburg breeds, has
been studied.

The animals included in the study are
aged 1 to 6 years (I + V lactation) and live
weight in the range 50 + 70 kg. The
experimental study was conducted in a
milking parlour equipped with a 24-place,
single row, linear, side-by-side milking
installation. The influence of the factors
"Lactation sequence” and "Horn



Ta* n ,Hannumve Ha pora* BbpXxy pega Ha
nocTbnBaHe N PUKCUPaHe Ha XMUBOTHUTE
BbpPXY AounHarta nnatdopma. Pesyntatu-
Te OT npoBefeHusa ABYaKTopeH gucnep-
CMOHEH eKCnepuMeHT nokassaTt, ye Te3u
(hakTopy OKa3BaT CbLUECTBEHO BAUSHUE
BbpXYy pefa Ha ukcrpaHe Ha XUBOTHU-
Te. B cpaBHeHune ¢ (hpakTopa ,Hanmune Ha
pora“ (B), chaktopbT ,[lopeaHOCT Ha nak-
TaymaTa“ (A) okasBa 3HauUTE/IHO Mo-
CU/IHO BNMsiHME BbPXY NapameTrbpa ,Pen
Ha  dwkcupaHe*  (CToliHOCTUTE  Ha
Kputepua Ha ®uwep ca, CbOTBETHO:
Fa=7,95>Fz=3,22). M0 OTHOLIEHWE B/nS-
HMETO Ha nopefHOCTTa Ha NakrauuaTa,
Hai-npegHo MSACTO Mpu UKcMpaHe 3a
JoeHe 3aemat KosuTe Ha I nakrauyus
(" X=16,60), a Haii 3aaHO — KO3UTe Ha V "
naktauymsa (" X=31,97). Hanuuneto Ha
pora npv ko3uTe e (hakTop 3a 3aeMaHe Ha
no-npegHo MACTO MNPV MOAPEXAAHETO UM
3a foeHe B fownHarta 3aia. 3a ycro-
BUATA Ha eKcnepumMeHTa e YCTaHOBEHO,
ye pelbT Ha NOCTbMNBaHe U (hukcmpaHe 3a
[OeHe Ha Ko3uTe 3aBuCcu camo Ha 16,53
% OT u3mMeHeHVeTo Ha ¢hakTopuTe ,llopes-
HOCT Ha nakrayuarta“ u ,Hannume Ha pora‘“.

KnouoBn aymn: Ko3n, pep Ha
JoeHe, [oWHa WHCTanauums, poraTocT,
NnopeaHOCT Ha fakrauus.

yBO/[,

N3yyaBaHeTo Ha noBefeHuYeckuTe
peakuuy npy CENCKOCTOMAHCKUTE XXUBOTHU
JaBa fo6pa Bb3MOXHOCT 3a pa3paboTBaHe
Ha TEeXHOMOorMM Ha OTIMiexaaHe, OTroBaps-
WM B NO-Nb/iHA CTENEH Ha noTpebHocTUTE
Ha XUBOTHWUTE. TOBa 6U MO3BO/IM/IO peasiun-
3MpaHe Ha Mb/IHWSA FeHeTUYeH noTeHuman
Ha XUBOTHWTE, NOBULIABaHe NPOU3BOAUTEN-
HOCTTa Ha TpyAa 1 ed)eKTMBHOCTTa Ha npo-
n3BogcTBeHus npouec (Wasilewski, 1999).

MoBeAeHNeTo Ha XMBOTHOTO B rpyna-
Ta ce onpegens oT MACTOTO My B liepap-

Xxusita Ha cTagoto. OG6MKHOBEHO Haii-
arpecmBHUTE XMBOTHM 3aeMaT Hali-BUCOKM
nosuumMm B Tasu iiepapxusi. Cnopef

Margetinova et al. (2003) couuwanHus pep
MOXe [a ce MposiBM 3HAUYUTENHO C Hamans-
BaHe Ha MpOCTPAaHCTBOTO B Xoja Ha
n3yakBaHe 3a JOeHe.
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presence" was evaluated on the order of
entry and fixation of the animals on the
milking platform. The results of the two-
factor dispersion experiment show that
these factors have a significant impact on
the order of animal fixation.

Compared to the "Horn presence" factor

(B), the "Lactation Order" factor (A)
significantly affects the "Fixing order"
parameter (Fisher criteria are:

FA=7.95>FB=3.22).

Regarding the influence of the order of
lactation, the first place in milking fixation
is occupied by the goats of the second
lactation (" X =16.60), and at the rear the
goats of the V" lactation ( X=31.97). The
presence of horns in the goats is a factor
for taking a more prominent place in their
milking order in the milking parlour. For
the conditions of the experiment it was
found that the order of entry and fixation
for goat milking depended only on 16.53%
of the variation of the factors "Lactation
order" and "Horn presence".

Key words: goats, order of milking,
milking installation, horn presence,
lactation order

INTRODUCTION

Studying behavioural responses in
farm animals provides a good opportunity
to develop breeding technologies that
better meet the needs of animals. This
would allow the realization of the full
genetic potential of the animals, increase
the productivity of the labour and the
efficiency of the production process
(Wasilewski, 1999).

The behaviour of the animal in the
group is determined by its place in the
hierarchy of the herd. Typically, the most
aggressive animals occupy the highest
positions in this hierarchy. According to
Margetinova et al. (2003), the social order
can manifest itself significantly with the
reduction of space in the course of waiting
for milking.



PenbT, B KONTO ko3aTa A06GPOBOJIHO
u3bupa fa Bfese B 3a/1aTa 3a A0eHe, MoXe
[la OKaxxe B/nsiHME BbpPXY BPEMETO 3a KOEeTo
ce V3BbpLUBA LieNns TEXHOMOrMYEH MpoLec.
Hopster et al. (1998) gokassart, ye kpasute
KOUTO ca nNpuHyAeHW fJa 3aeMarT TO4YHO
onpefeneHn Mmecta Ha nnatdopmara
n3NUTBaT MO-ToN1SIM CTPeC OT Te3u, Ha KOUTO
ce no3eosnsBa Aa usbupar camu. B nbpsus
CNyyail ToBa € CBbp3aHO U C yBeNnyaBaHe
Ha BpemMeTo 3a B/M3aHe Ha XXMBOTHOTO B
JounHata 3aa. HeTMnMYyHO  KbCHOTO
B/IM3aHe B 3asaTa 4YecTto Moxe ga 6bae
NPOBOKMPAHO OT 34paBOC/IOBHU Mpobsiemu
n Tpabea fga 6bae M3NoN3BaHO KaTo CUrHasl
3a  BeTepvHapHO-mMeAuUMHCKa  Hameca
(Margetinova et al., 2003).

Cote (2000) n Fournier and Festa-
Bianchet (1995) npoyyBaT noBeAEHNETO U
nepapxuyHusa peg npu gmeu kosu. Cno-
peg Cote (2000) Bb3pacTTa e hakTop,
KOITO onpefens Hail-gobpe nepapxuyHus
paHr Ha >XMBOTHWUTE B rpynara, [0KaTo
Fournier and Festa-Bianchet (1995) ycTa-
HOBABaT, 4Ye [AbJ/iKMHATA Ha porata wu
XMBaTa Maca Ha KosuTe ca onpegenswms
(hakTop 3a OOMUHUpALLWS paHr B CTajo-
To. Cnopep, TAX Bb3pacTta e no-cnab
(hakTop 3a AOMMHaLUMS.

MpoyyBaHusiTa BbPXY MNOBEAEHNETO
Ha )XMBOTHWUTE MpPU JOEeHe OCHOBHO Ca Haco-
UyeHn KbM MyiedyHuTe kpaBu (Hopster et al.,
1998; Stefanowska et al., 1999; Berry and
McCarthy, 2012). CbliecTBYyBaT HAKOU U3-
cnepaHua npu 6usonu (Polikarpus et al.,
2014) wn oBue (Graser-Hermann and
Sambraus, 2001; Villagra et al., 2007) wn
MHOrO MaJsiko 3a Ko3Wu.

Llenta Ha HacToALLEeTO npoyyBaHe e
OLleHsIBaHe B/IMSIHUETO Ha MopedHoCTTa Ha
nakTaumsita U HaNMYMeTo Ha pora nNpu Kosu
OT TPV NOPOAHU TpynM BbPXY pefa UM Ha
nocTbrnBaHe B JOWIHATa WHCTanauus w
chrKcpaHeTo 1M 3a foeHe.

MATEPVAJT N METOOU

50 6posi k03K Ha Bb3pacT oT 1 Ao 6
roguHu u ¢ xwueo Terno 50+70 kg ot no-
pogata bbarapcka 6sna msedHa u Kpbe-
TOCKUTE W C AHI10-Hybuiicka n ToreH-
6yprcka nopoga ca BK/IHOYEHUM B eKcne-
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The order in which the goat
voluntarily chooses to enter the milking
parlour may affect the time the entire
process is doing. Hopster et al. (1998)
prove that cows forced to occupy certain
places on the platform are more stressed
than those who are allowed to choose
themselves. In the first case, this is also
related to an increase in the time of entry
of the animal into the milking parlour. The
unusual late entry into the parlour may
often be provoked by health problems and
should be used as a signal for veterinary
and medical intervention (Margetinova et
al., 2003).

Cote (2000) and Fournier and
Festa-Bianchet (1995) investigate the
behaviour and hierarchical order of wild
goats. According to Cote (2000), age is a
factor that best determines the
hierarchical rank of animals in the group,
while Fournier and Festa-Bianchet (1995)
find that the length of the horns and the
live weight of the goats are the
determining factor for the dominant rank
in the herd. In their view, age is a weaker
factor for domination.

Studies on the behaviour of milking
animals are mainly directed at dairy cows
(Hopster et al., 1998, Stefanowska et al.,
1999, Berry and McCarthy, 2012). There
are some studies in buffaloes (Polikarpus
et al., 2014) and sheep (Graser-Hermann
and Sambraus, 2001; Villagra et al., 2007)
and very few in goats.

The purpose of this study is to
evaluate the effect of the Iactation
sequence and the presence of horns in
goats from three breed groups on the
order of entry into the milking installation
and their milking fixation.

MATERIAL AND METHODS
The experiment was conducted
between April and September during
control milking of goats. It covers 50 goats
at the age from 1 to 6 years with live
weight from 50 + 70 kg of Bulgarian White



pUMEHT, KOWTO e NpoBefAeH B nepuoga
anpun - centemMBpu NO BpPEME Ha KOH-
TPOJIHOTO [J0EHE Ha Ko3uTe.

WN3cnenBaHeTo e npoBefeHo B A0OuUN-
Ha 3a/1a, B KOATO € MOHTUpaHa 24-mecTHa
efHopenoBa NMHelHa AouHa UHcTanaums
3a Kosu AWK-24M®, Ttun ,Side-by-side”.
dukcupallata cucTemMa Ha fouHaTa MHcTa-
nauusa e paspaboTeHa Ha npuvHUMNa Ha
noapeneHoTo drKcupaHe, KOeTo ocurypsisa
3anassaHe pefa Ha UKCMpaHe Ha >XUBOT-
HWTe B rpynara 3a JoeHe, CbOTBETCTBAaLY Ha
pefa Ha NocTbMNBAHETO VM BbPXY AonHaTa
nnardopma.

HabnoaeHns BbpXy pefa Ha Bnuvsa-
He Ha Ko3uTe B JouwnHarta 3asata ca Ha-
NnpaBeHNn MO BpPeMe Ha TPU KOHTPOJIHU
n3[0sIBaHNsA, B HAYas10TO Ha AoeHeTo (Ben-
Hara crfiej, Kato nbpBaTa Ko3a ce Kayu Ha
nnarcopmata). TexHosormAaTa Ha [JoeHe
npeaswxia XpaHeHe Ha KOo3uWTe C KOHLeH-
TpupaH dypaxk B npoueca Ha fJoeHe. XXu-
BOTHWUTE BAM3aT AO6GPOBOMNHO B AowuHaTa
3ana, KaTto B dAcnute e 3anarad no 300 rp.
KOHUEHTpMpaH dypax Ha XWBOTHO. [Bama
Habnogarenn 3anuceaTr MnopefHocTTa Ha
B/M3aHe Ha Ko3uTe. BCuukM KO3u ca UOeH-
TMMUMPaHN Ypes TAxHaTa ylwHara mapka.
Cnopef, pega Ha noctbnBaHe Ha niaTdop-
Marta 3a [j0eHe XMBOTHUTE ca 0TOeNsA3BaHun
¢ uncnata ot 1 go 50 kaTo nbpBara ko3a e
Nel a nocnepgHata Ne50. KOHTpPoOMHOTO u3-
MepBaHe Ha M/IEYHOCTTa € U3BbPLLEHO Cbl-
NIaCHO WHCTPYKUMA 3a KOHTPO/T Ha MJeu-
HOCTTa Ha AcoumaumsaTta 3a pasBbxiaHe Ha
M/IeYHUTE MOPOAU KO3K B Bbarapus.

O6eKT Ha uscneaBaHeTo e B/usiHWe-
TO Ha nopefHOCTTa Ha Nakraumara u Hanm-
4yMeTo Ha pora (poraTocTTa) Mpu XMBOTHUTE
BbPXy pefa UM Ha MocTbnBaHe B fouHaTa
WHCTanaums n oukcMpaHeTo UM 3a JoeHe.

3a uenuTe Ha HaCTOALWOTO u3cnepn-
BaHe nopefHOCTTa Ha NakrauuaTa U Hasu-
YyMeTo Ha pora ce pasrnexaar Kato dpakro-
py Ha eKkcnepumMeHTasIHOTO M3cnefBaHe, a
peabT Ha MKCMpaHe Ha XXUBOTHUTE BBbPXY
JounHata nnargopMa — Kato napameTrbp
Ha ekcrnepumeHTa. (6.a.: 3a KpaTkocT, Mno-
HajJony B TekcTa BMecTo ,[lopefHOCT Ha
naktauuara’, ,Hannumne Ha pora” n ,Pen Ha
dKCcMpaHe Ha XUBOTHUTE BBbPXY AounHarta
nnargopma” ca W3MNo0a3BaHU MNOo-KpaTkuTe
dopmu, cbOTBETHO, ,JlakTauusa”, ,Poratoct”
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Dairy breed (BWD) and its crossbreeds
with  Anglo-Nubian (BWD x AN) and
Toggenburg breed (BWD x T).

The study was conducted in a
milking parlour, where is installed a 24-
place, single row, linear milking
installation for goats DIK-24PF, "side-by-
side" type. The fixing system of the
milking installation has been developed
on the principle of arranged fixation, which
ensures the order of animal fixation in the
milking group, which corresponds to the
order of their entry onto the milking
platform.

Observations on the order of entry
of the goats in the milking parlour are
made during three control milkings, at the
beginning of milking (as soon as the first
goat gets on to the platform). Milking
technology provides feed for goats with
concentrated fodder during the milking
process. Animals enter voluntarily in the
milking parlour, as 300 g of concentrated
fodder per animal is put in the feeders.
Two observers recorded the order of entry
of goats. All goats are identified by their
ear label. In accordance with the order of
entry on the milking platform, the animals
are marked with the numbers from 1 to
50, the first goat is No1 and the last one is
No50. The milk yield control measuring
was carried out according to the Milk
Control Instruction of the Breeding
Association of Goats in Bulgaria.

The subject of the study is the
influence of the order of lactation and the
horn presence in the animals on the order
of their entry into the milking installation
and their fixing for milking.

For the purpose of the present
study, the order of lactation and the
presence of the horns are considered as
factors of the experiment, and the order of
animals’ fixation on the milking platform as
a parameter of the experiment. (author's
note: for the sake of brevity below instead
of "Lactation order", "Presence of horns"
and "Order of fixation of animals on the
milking platform" are used the shorter
forms, i.e. "Lactation”, "Horns" and "Fixing



n ,Peg Ha hukcmpaHe”).

Mpy ekcnepumMeHTasIHOTO U3cren-
BaHe (paktopute ,Poratoct” un ,Jlaktaums”
ce pasrniexgaT KaTo KauecTBeHW napamert-
pu. B TO3K cnydyai n3cnefnsaHeTo ce CBeX-
[Ja [0 oueHKa B/IMSIHMETO Ha KauyecTBeHUTe
aktopu JlakTauusa’(A) n ,PoraTocT”(B)
BbpPXY KOMIMYECTBEHUS napameTsp ,Pep Ha
doukcmpare” (Y). MonyyaBaHeTo Ha TakaBa
OLleHKa e 06eKT Ha AUCMNEePCUOHHNSA aHau3
(Bozhanov and Vuchkov, 1983; Mitkov and
Minkov, 1993).

dakTopbT JlakTayusa” (A) Bapupa
Ha neT HMBa:

- HUBO A, — I'®® nakTauyus;

HUBO A, — II™ nakrauus;
HUBO Az — III™ naktauus;
HUBO A, — IV nakTtauus;
HUBO As — V™ naktauus,

a dhakTopsbT ,PoraTocT” (B) — Ha
JBe HuBa:

- HMBO B; = 0 — OoTCBbCTBME Ha pora
(6e3poru XXMBOTHN);

- HMBO B, = 1 — Hasmume Ha pora
(poraTtu XUBOTHM).

MNapamMeTbpbT Ha eKkcnepumMmeHTa
.Pel Ha cukcupaHe” (Y) ce mnsmepsa C
4yncsoTO, CHLOTBETCTBALLO Ha nopeaHus
HOMEp Ha >XWMBOTHOTO, MNOCTbNBALLO
BbpXy AownHaTta nnatgopma, KaTto
Ymin=1, @ Ymax=50.

PE3SYJITATU 1 OBCBbXOAHE

B Tabnvum 1 n 2 ca npeacTaBeHM,
CbOTBETHO, pe3ynTatute OT NpPOBEAEHMS
OBY(DAKTOPEH [AMCMEPCUMOHEH eKcnepu-
MEHT 1 AMCNEPCUOHUSA aHaIN3 Ha nosyye-
HUTE pesynTaTu.

CTOMHOCTUTE Ha KpuUTepus Ha
duwep ca NoayvyeHW Npu pasBHULLE Ha
3HaummocT 0=0,05 u cTeneHn Ha cBO6GO-
ha: k1=4 (3a chaktopa A) 1 k2=1 (3a dak-
Topa B).
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order").

In the experimental study, the
factors "Horns" and "Lactation" are
considered qualitative parameters. In this
case, the study is limited to assessing the
influence of the qualitative factors
"Lactation"” (A) and "Horns" (B) on the
quantitative parameter "Fixing order" (Y).
Such an assessment is subject to the
dispersion  analysis (Bozhanov  and
Vuchkov, 1983; Mitkov and Minkov, 1993).

"Lactation" (A) factor varies in five
levels:

- level A - I lactation;

- level A, -1I" lactation;

- level A; - 111" lactation:

- level A, - IV" lactation’

- level As - V" lactation’

Factor "Horns"(B) on two levels:

- level B; = 0 — absence of horns
(hornless animals);

- level B, = 1 — presence of horns
(horned animals).

The parameter of the experiment
"Fixing order" (Y) is measured by the
number corresponding to the serial
number of the animal entering the milking
platform, such as Y,=1, and Y ,,=50.

RESULTS AND DISCUSSION
In Tables 1 and 2 are presented,
respectively, the results of the two-factor
dispersion experiment and the ANOVA-
analysis of the results obtained.

The values of the Fisher criteria are
obtained at a level of significance a = 0.05
and degrees of freedom: k1 13 (for
factor A) and k2 = 2 (for factor B).



Tabnuya 1. TOYKOBM  OUEHKM
napameTbpa,,Pes Ha domkcupaHe”(Y)

Ha

ymncinosurte XapakKTepucTtmkn Ha

Tablel. Point estimates of the numerical characteristics of the “Order of fixation*

(Y) parameter

ToukoBwu oueHku / Point estimates:
HuBa Ha chakTopute Cpeapo- Cperio- Koed. Ha MUH. Makc.
Ha ekcnepumenTa / Levels of the | @PUTM. Keajpar. BapuauMsi | CTOWHOCT | CTOMHOCT
experimental factors CTOMHOCT | OTK/IOHEHNE Coeff. of Minimum | Maximum
Average, Stand. dev., o
‘ variation, % Xrmin Xmax
X SD
1. HuBa Ha hakTopa A
Levels of factor A:
- A:- 29.15 14.10 48.39 25.63 32.66
- A; - 16.60 14.58 87.90 12.56 20.63
- As- 19.79 14.33 72.42 12.48 27.11
- As- 31.05 13.68 44.07 24.06 38.03
- As - 31.97 13.72 42.92 20.90 43.05
2. HuBa Ha chakTopa B
Levels of factorB:
- B;- 28.19 19.12 67.82 24.63 31.74
- B, - 23.24 14.55 62.61 18.51 27.96

Ta6r||/|u,a 2. lEl,l/lCI'IGpCVIOHEH aHa/In3 Ha pe3yntarnte OT eKCNnepuMeHTa/THOTO

n3cnegsaHe
Table 2. ANOVA analysis of the results of the experimental study
M3TOYHKK Ha Crenenn OueHka Ha CToitHoCTM o
pa3celiBaHeTO Cyma Ha Ha cBoboga avcnepcuata Ha KpuTepus CrovHocTy Ha
Source of KBaaparvre Degrees of Dispersion Ha Puwep BEposiTHOCTTA
. ] Sum of squares . P-Value
dispersion freedom assessment F-Ratio
dakTop A/Factor A 2
Between groups | S>A = 5 628.09 4 SA=1407.02 Fa-=7.95 0.00
dakTop B/Factor B Z
Between groups 55p =570.60 1 S5 =570.60 Fp=322 0.07
Cnyyaitiu n
HeoTyeTeHu
hakTopun 2
Random and SSR =25482.40 144 5 =176.96
unrecorded factors
within groups
CymapHO BNusiHue _
Total impact SS =31 237.50 149 211.06
Pesyntatute B Tabnuua 2 nokas- Results in Table 2 show that

Bat, ye paktopute A (,Jlaktauua”) n B
(,PoratocT”) o0Ka3BaT B/USHUE BbPXY
napametsbpa Y (,Peg Ha dwmkcmnpane"),
KaTo B/MAHWETO Ha (hakTtopa Ae 3Hauu-
TE/THO MO-CUJTHO U3Pa3eHO, B CPaBHEHME
C BAMAHMETO Ha pakTopa B (FA=7,95; P-
value , = 0,00; Fg=3,22; P-value 3 =0,07).

Ha ®urypm 1 n 2 rpacumyHo ca
npeacTaBeHN OLEHKUTE Ha cpegHuTe
CTOMHOCTM Ha napameTbpa Y W TexHuTe
WHTEpBa/IM Ha BapupaHe (MosiydyeHu npu
95 % poBepuTenIHa BEPOATHOCT).

factors A ("Lactation") and B ("Horns")
have an impact on Y parameter ("Fixing
order"), as the impact of factor A is
significantly  more  pronounced in
comparison with the impact of B factor
(Fa = 7.95; P-value ,=0.00; Fg = 3.22;
P-value g = 0.07).

Figures 1 and 2 graphically
represent the mean values of Y and their
variation intervals (obtained at 95%
confidence probability).
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Ha ®urypa 1 e npeacraBeHo B/vS-
HMeTo Ha pakTopa A (“JlakTauus") BbPXY
napameTtbpa Y (“Peg Ha donkcupaHe"). Haii-
HMckaTa CTOMHOCT Ha napameTbpa Y e
nonyyeHa Ha ll-pa naktaums (C X=16,60).
ToBa o3HavaBa, 4Ye Ko3uTe Ha ll-pa nakTa-
uua 3aemat Hail-npegHo MACTO B peja 3a
vkcupaHe 3a goeHe. Cnep ToBa CTOMHOC-
TMTTEe napameTbpa Y MOCTEMNEHHO HapacT-
BaT. Hali-BMCOKa CTOMHOCT e nosiyyeHa Ha
V-Ta naktaymsa (X = 31,97), T.e. Ha V-Ta
nakrauusi Ko3uTe 3aemart Haii-3aHO MSICTO
B pefia 3a (pukcupaHe.

Figure 1 shows the influence of
Factor A ("Lactation") on Y parameter
("Fixing order"). The lowest value of Y
parameter was obtained in 1" lactation
(" X=16.60). This means that the goats of
1" lactation occupy the foremost position
in the milking fixation line. Then the
values of Y parameter gradually increase.
The highest value was obtained on the
V" lactation (X = 31.97), i. e. in the V"
lactation, the goats occupy the most rear
position in the fix line.

Means and 95,0 Percent LSD Intervals
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A

dur. 1. CpegHun CTOMHOCTUN N AOBEPUTETHN NHTEPBa/IM Ha NapameTbpa Y (,,Penq
Ha domkcupaHe”) BbB oyHKUMA OT dhakTopa A (,,JlakTauma™)
Fig. 1. Mean values and confidence intervals of Y parameter ("Fixing order") as

a function of Factor A ("Lactation")

durypa 2 oTpassBa B/MSHUETO Ha
(haktopa B (“Poratoct”) BbpXYy napame-
Tbpa Y(“Peg Ha chmkcupaHe®). Mpu HUBO
Ha paktopa B = 0 (6e3porn ko3u) -
"Y=28,19, a npu HMBO Ha ¢haktopa B = 1
(ko3n c pora) - " Y = 23,24. ToBa 03Ha4yaBa,
ye Ha/MUMeTo Ha pora npu Ko3ute e
chakTop 3a 3aemMaHe Ha no-npefHoO MSCTO B
npoueca Ha noApexaaHeTo UM BbpXy
povnHata nnardopma.

3a oueHka Ha yHKUMOHa/IHaTa
3aBWCMMOCT Mexay cryvaiiHute Benu-
ynHmn: “Nlaktaums™ (A), ,Poratoct” (B) wu
.Pen Ha dwkcnpane* (Y) e wn3nonssaH
MeTOoAa Ha perpecuoHHNs aHams.

Figure 2 shows the influence of
Factor B ("Horns") on Y parameter
("Fixing order"). At a level of factor B = 0
(hornless goats) - Y = 28.19, while at a
level of factor B = 1 (goats with horns) -

Y = 23.24. This means that the presence
of horns in goats is a factor for taking a
more prominent place in the process of
arranging them on the milking platform.

To evaluate the functional
dependence among random variables:
"Lactation" (A), "Horns" (B) and "Fixing
order" (Y), the regression analysis
method is used.
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Means and 95,0 Percent LSD Intervals
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dur. 2. CpeaHn CTOMHOCTUN N AOBEPUTETHN NHTEPBa/IM Ha NapameTbpa Y (,,Penq
Ha domkcupaHe”) BbB oyHKUMA OT dhakTopa Bn(,,Poratoct”).

Fig. 2. 1. Mean values and confidence
as a function of Factor B ("Horns").

Llenta e ga ce onpefenv B kKakBa cTeneH
aktopute (A) u (B) BAUASAT BBPXY
M3MEHEHNETO Ha pefa Ha dukcupaHe Y.
Tbpcu ce perpecuoHeH MoAaes, onmcaall
3aBUCUMOCTTA.

Y = f (A;B)

3a paskpuBaHe Ha Tasu 3aBUCUMOCT
€ U3Mo3BaH NnosiMHoMm oT ll-pa creneH:

Y= byg+ byx; + byx; + by x,%; 4 by x3 + byzx3

B Tabnuua 3 ca npeacTtaBeHn
OLLEHKMTE Ha 3HauYMMuTE KoeduuneHTuTe
Ha mogena.

intervals of Y parameter (“Fixing order")

The aim is to determine to what extent
factors (A) and (B) affect the change of
the fixing order Y. A regression model is
being searched for describing the
following dependence:

@
To reveal this dependence,
second degree polynomial is used:

a

2
Table 3 presents the estimates of
the significant coefficients of the model.

Table 3. Estimation of regression coefficients of function Y = f(A,B)
Table 3.Estimation of regression coefficients of the function Y = f(A,B)

KoedmuneHT OueHka Kputepwuii Ha CTiogeHT P_Value
Coefficient Estimate T-statistic

bg 51.08 9.8362 0.0000

by - 25.44 - 5.2639 0.0000

by, -3.90 - 3.1369 0.0021

by 5.19 5.3616 0.0000

R-squared = 0.1693

[JaHHnTe nokassaT, 4ye BNSAHNETO
Ha (pakTopa A ,Jlaktauua“ (c koeduum-
€HT Ha perpecus a=- 25,44) e foMUHMpa-
Lo CnpsaMo B/MAHWETO Ha chaktopa B

The data show that the influence of
factor A "Lactation" (with coefficient of
regression a = - 25.44) is dominated by
the influence of factor B "Horns", for
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.Poraroct”, 3a KOWTO Koe(uUuMeHTHbT €
3Ha4YMM caMO CbBMECTHO C chaktop A
(a.b=-3,90).

Cnep n3kMUBaHE Ha HE3HAUYMUTE
KoedUUNEHTH, PerpecuoHHUAT mogen (2)
pobvea Buaa:

Y =51,08 - 25,44

MN3uncneHata cToiHOCT Ha Koedhuum-
eHTa Ha onpegesneHocT e R-squared=16,93
%. Tasnm CTOMHOCT O3HayaBa, 4Ye 3a
yC/0BUSATa Ha ekcnepumeHTa easa 16,53 %
OT M3MeHeHuWeTo Ha napameTspa Y (,Pepg
Ha donkcmpaHe®) ce Ab/MKU Ha USMEHEHMETO
Ha bakTopuTe ,Jlaktauma“ un ,Porartoct”.

CblUeBpeMeHHo, TOo3u  pesynrtar
O3HayaBa oLe, Yye MMa 1 Apyrv 3Havyumu
hakTopK, oKasBally 3HAYUTENIHO MO-CUHO
B/IMSIHAE BbPXY CTOMHOCTTA Ha napameTb-
paY ,Pep Ha (hukcmpaHe*.

Cropef, HKOV aBTOpW Bb3pacTTa He
oKasBa  [IOCTOBEPHO  B/NSAHME  BBLPXY
noapexaaHeTo Ha >XUBOTHWUTE 3a [oeHe
(Graser-hermann and Sambraus, 2001 npwu
M3TO4yHODpM3NiiCKM OBLE), BBLMNPEKU 4e
HabnogaBaTr M3BeCTHA Bpb3Ka Mexay
couunasiHMA paHr 1 Bb3pacTTa.

YCTaHOBEHOTO B HaLLETO Npoy4yBaHe
nokassa, Ye no-mnaguTe kosu (ko3u Ha BTO-
pa nakrauus) 3aemaT no-npegHy nosvuun
Ha nnargopmara 3a wusgossaHe. Tesn
pesyntatu cbBnagar C yCTaHOBEHOTO OT
Gorecki and Woijtowski (2004) 3a eguH
nepuog ot u3cnefBaHeTo nNpyu MecTHU KO3n
N TeXHW KpbCTockM ¢ Boep. Margetinova et
al. (2001) cbvobuiasar, ye camo B efuH OT
uscneasaHuTe nepvoau Mo-Bb3pacTHUTE
K031 ca BNn3asiv Nbpsu 3a foeHe. CoblymTe
aBTopy B Apyro CBOe  u3crefBaHe
Margetinova et al, (2003) noTBbpxAaBar,
Yye no-cTapute KO3W B/M3aT Ha NbPBO
MACTO 3a fa ce [0AT, AoKaTo no-mnaguTe
KO3U MABaT MO-KbCHO, KOETO € B NPOTUBO-
peuve C ycTaHOBEHOTO OT Hac. Littooijand
and Butterworth (2018) npu XonuwaiH ®pu-
3UIACKN KpaBu CbLLO YCTaHOBSABAT Bb3pac-
TOBa 3aBMCMMOCT MpuW BNM3aHe B 3a/1aTa 3a
[OeHe — NMo-Bb3pacTHUTE KpaBwu BM3aT Ha
MbpBM MO3NLMK, KaTo ro obAcHABaT € Mo-
rofleMusl ONUT Ha XMBOTHUTE.

He T1psa6bsa pa 3abpaBsme, 4ye B
onucaHata 0T Hac TeXHOMorMATa Ha foeHe
€ BK/IOYEeHO 3anaraHe Ha KOHUEeHTpupaH

which the coefficient is only relevant
together with factor A (a.b =-3.90).

After excluding the insignificant
coefficients, the regression model (2)
looks in this way:

A -3,90.A.B+5,19.A 3)

The calculated value of the coefficient
of determination is R-squared 0.1693.
This value means that only 16.53% of Y
parameter change ("Fixing order") is due
to the change in "Lactation" and "Horns"
factors for the present experimental
conditions.

Meanwhile, this result also means
that there are other significant factors that
significantly affect the wvalue of Y
parameter "Fixing order".

According to some authors, age
does not have a valid influence on the
arrangement of milking animals (Gréaser-
hermann and Sambraus, 2001 in the East
Friesian sheep), although they observe
some connection between social rank
and age.

The finding in our study shows that
younger goats (goats of the second
lactation) occupy a more prominent
position on the dairy platform. These
results coincide with that found by
Gorecki and Wojtowski (2004) for one
study period of local goats and their
crosses with Boer. Margetinova et al.
(2001) reported that in only one of the
studied periods the older goats were first
milking. The same authors in another
study, Margetinova et al. (2003), confirm
that older goats come first to eat while the
younger goats come later, which is
contrary to what we have established.
Littooijand and Butterworth (2018) at
Holstein Frisian cows also find age-
related dependence when entering the
milking parlour — older cows enter the first
position, explaining it with the greater
animal experience.

We must not forget that in the

milking technology we describe, feeding
with concentrated fodder in the feeders is

69



oypax B xpaHunkute. EpgHa oOT Hai-
CUIHUTE, a MOXe 61 N OCHOBHa MOTMBaLMSA
€ XpaHata W >XMBOTHWTE KOWTO BAM3aT
nbpBM B 3a/1ata 3a [f[OeHe nosyyasart
MbpBM JOCTBN A0 dypaxa. PesyntaruTe ot
n3cnepBaHeTo Ha Margetinova et al. (2003)
NnoaKpensAT ToBa TBbpAeHWe. TyK OCHOBHa
pons uma coumanHua paHr KOMTo onpeaens
nosvumaTa Ha XMBOTHOTO B CTafoTo.
Cnopepg Barrosso et al. (2000) Bb3pacTtTa 1
rofiemMus pasMmep Ha poraTta ca U3nM4eckn
nMepummuTe akTopu, KouTo AOMUHMpAT
Hali-MHOro Mpu M3rpaxgaHe Ha nepapxmy-
HaTa CTpyKTypa Ha cTagoTto. PesynrtatuTte B
HaleTo u3cnefBaHe rnokassar, 4ye Hau-
4yneTo Ha pora npu ko3ute e cpakTop 3a
3aeMaHe Ha NO-NPefHO  MACTO  npwu
nogpexaaHeTo UM 3a [OeHe B AowHarta
3ania. Korato kosute BOgAT 6Gopba 3a
Hagmole, no3vumMa wnu  JOcTbn A0
XpaHa, poratute ca no-arpecuBHn w
006MKHOBEHO AoMuHuMpaT. Margetinova et
al. (2001) cvobuwaBart, 4ye poraTute Kosu
BNM3aT Mo-paHo 3a foeHe oT 6e3porute,
pokato Gorecki and Wojtowski (2004) He
ycTaHOBABaT BAUAHWE Ha (pakTopa
poraTtoCcT BbpXy pefa Ha Bn3aHe B
JowsiHata 3ana.

OnncaHuTe pesynrtatu ca pasHono-
COYHM W HEeCbOTBETCTBUSATA C HSAKOM OT
[JaHHWTe B NTepartypara moraTt fa 6vaar
06SICHEHW C pa3/IMYHUTE YC/I0BUA Ha OT-
rnexgaHe U foeHe KakTo U C pas/inyHuTe
MeToaM Ha HabnwaeHue u u3cnesaHe.
HesaBucumo OT KasaHOTO [0 cera Hue
yCTaHoBUXMe, Ye pefbT Ha (IukcupaHe Ha
Ko3uTe 3a [0eHe C JMHeilHaTa JounHa
nHcTanauua AWK-24M$ 3aBucnm camo Ha
16,53 % OT M3MEHEHWEeTO Ha dakTopuTe
JJ1opegHocT Ha nakrtaumara“ n ,Hanuune
Ha pora“. Moxe 6u peabT Ha nogpexgaHe
3a [loeHe e MOB/MVAH OT HAKOW HasBuuu n
4yepTu KOMTO He ca 6uan nsmepumy B ToBa
npoyysaHe (SAMBRAUS and KEIL, 1997).
To3M pesynTar HacoyBa KbM 3ak/IveHune-
TO, Ye uma 1 Apyru akTopu, KOUTO OKas-
BaT 3HAYMTEsSIHO MO-CU/HO B/IMSIHUE BbPXY
CToliHOCTUTE Ha napameTbpa ,Pen Ha
oukcupaHe* wn  KOUTO npeacTon  Aa
YyCTaHOBMM B C/iefiBally Hallv NpoyyBaHus.

included. One of the strongest and
perhaps most basic motivations is the
food and the animals that first enter the
milking parlour receive first access to the
feed. The results of the study by
Margetinova et al. (2003) support this
assertion. Here the main role is the social
rank that determines the position of the
animal in the herd. According to Barrosso
et al. (2000), the age and large size of
horns are the physically measurable
factors that dominate most when building
the hierarchical structure of the herd. The
results in our study show that the
presence of the horns in goats is a factor
for taking a more prominent place in their
milking order in the milking parlour. When
goats fight for supremacy, position or
access to food, the horned animals are
more aggressive and usually dominate.
Margetinova et al. (2001), reported that
the horned goats had earlier entered the
milking, while Gorecki and Wojtowski
(2004) did not determine the influence of
the horn factor on the entry into the
milking parlour.

The results described are varied
and inconsistencies with some of the
literature data can be explained by the
different farming and milking conditions
as well as the different methods of
observation and testing. Regardless of
what has been said so far, we have
established that the order fixation of goats
for dairy milking installation DIK-24PF
depends only on 16.53% of the variation
in 'Lactation Order" and "Horn Presence".
Perhaps the order of milking is influenced
by some habits and traits that were not
measurable in this study (SAMBRAUS
and KEIL, 1997). This result leads to the
conclusion that there are other factors
that have a significantly greater impact on
the values of the "Fixing order"
parameter and which are to be
determined in our next studies.
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N3BOAN

1. MpoBeaeHnAT ABYydaKTOPEH AunC-
NMepcMoHeH eKCnepuMeHT faBa OCHOBaHue
3a TBbpAeHueTo, 4ye dakTopute llopea-
HOCT Ha naktaumgara“ n ,Hannuve Ha pora“
npy KO3uTe 0OKa3BaT CbLLUECTBEHO B/IMSHME
BbPXy pefa Ha mKcupaHe npu nogpexaa-
HEeTO MM 3a [0eHe C /uHelHaTa efHope-
[osa gounHa nHctanaumsa ANK-2411o.

2. B cpaBHeHune ¢ gpaktopa B (,Hanu-
yne Ha pora“), dpaktopbT A (,lTopegHoCT Ha
nakrauusata“) okassa 3Ha4MTeNIHO MO-CUMHO
BMSHWE BbpXy napameTtbpa Y (,Pen Ha
doukcupaHe®). 3a ycnoBuATa Ha ekcnepu-
MeHTa, NoJsly4yeHnTe CTOMHOCTU 3a KpUTepus
Ha ®uwep ca, CbOTBETHO: Fa=7,95>Fg=3,22.
3. Mo OTHOWeEHWe BMSHMETO Ha
nopefHOCTTa Ha nakraumaTa, Hali-npegHo
MSCTO Mpu nogpexaaHe 3a [oeHe 3aemart
ko3uTe Ha II™® naktaums (* X=16,60 ), a Haii

3aelHO — Ko3uTe Ha V' '® gnakTauus
(" X=31,97).

4. Pesyntatnte oT  u3cnenBaHETO
rnokassart, 4Ye Ha/MYMEeTO Ha pora npu

Ko3uTe e hakTop 3a 3aemaHe Ha no-npeaHo
MACTO NpW nogpexaaHeTto MM 3a [OoeHe B
JovnHata 3ana.

5. 3a ycnosuaTa Ha ekcnepuMmeHTta e
YyCTaHOBEHO, Ye peabT Ha dvkcupaHe Ha
KO3WTe 3a JO0eHe C J/uHelHaTa [owHa
uHcTanauna [AWK-24MN®¢ 3aBucu camo Ha
16,53 % OT M3MEHeHMeTO Ha pakTopuTe
. 10peAHOCT Ha naktauunaTta“ n ,Hanmume Ha
pora“. To3n pesynrtar Haco4ysa KbM 3aK/i0-
YeHneTo, Ye nma u Apyrn akTopu, KOUTO
oKassBaT 3HauuUTesSIHO MO-CW/IHO B/IMAHUE
BbpXy CTOMHOCTUTE Ha napameTbpa ,Pepn
Ha (bukcmpaHe".

CONCLUSIONS
1. The dispersion experiment carried
out shows that the factors "Lactation
Order" and "Horn Presence" for the goats
have an influence on the fixing order for
milking with 24-place, single row, linear
milking installation DIK-24PF.

2. Compared to B factor ("Horn
Presence"), factor A ("Lactation Order") has
a significantly greater impact on Y
parameter ("Fixing order"). For the
conditions of the experiment, the values

obtained for the Fisher criterion are,
respectively: Fp=7.95>Fz = 3.22.
3. Regarding the influence of the

order of lactation, the first place in milking
fixation is occupied by the goats of T
lactation (" X= 16.60) and at the rear the
goats of the V" lactation (" X = 31.97).

4, The presence of horns in the
goats is a factor for taking a more
prominent place in their milking order in
the milking parlour.

5. For the conditions of the
experiment it is found that the order of
fixation of goats for milking with the
milking installation DIK-24PF depended
only in 16.53% on the variation of the
factors "Lactation order" and "Horn
presence". This result leads to the
conclusion that there are other factors that
significantly affect the values of "Fixing
order" parameter.
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PE3OME

Llenta Ha npoyyBaHeTo Gewe pga
Ce yCTaHOBW B/IMAHWETO Ha Bb3pacTTa Ha
XNepUAHN mMmnopTnpaHn Hepesn (Large
White x Pietrain) Bbpxy 06emMa M KOH-
LeHTpauusata Ha eakynara, U MNoaBuX-
HOCTTa Ha crnepmMarosougute. AHaIu3un-
paHuAT Martepuan ce cbCcToMm OT 343
esKynara, nonyyeHn npes nepuvoga AHya-
pn 2011-maii 2014 r. Hepesute 6sxa
pasfesieHn B TpU rpynu cnpsamMo Bb3pacT-
Ta Ha nosyyasaHe Ha crnepmaTta ( go 12,
oT 12 fo 24, n Haj 36 MeceyHa Bb3pacT).
O6emMbT Ha esikynaTta e 6un cpegHo (LS)
307,645,56 cm’, KOHUEeHTpauuaTa
426,9+4,91x10° sperm/cms, a MnoABUX-
HOCTTa Ha cnepmarosouaute — cpefgHo
72,64+0,38%. bewe ycTtaHOBEHO [OCTO-
BEPHO  BAMSAHWME  Ha  pas3n/ofHuKa
(p<0,001) BBbpPXY penpoayKkTMBHaATa Cno-
COGHOCT. Bb3pacTTa Ha Hepesa npu nony-
YyaBaHe esdKy/laTa oOKasBa 3HauuTeneH
edekT BbpxXy 06ema, KOHUeHTpauuaTa u
obllaTa KOHUEeHTpauus Ha crepmarta
(p<0,001), 1 BbBpPXy MOABMXHOCTTA Ha
cnepmatosoungute (p<0,05). Hepesute no
12 meceyHa Bb3pacT MMaT Hail-Masbk
ob6em Ha cnepmaTta W Hali-ronsima nog-
BWKHOCT Ha cnepmarosomgute. C Haii-
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SUMMARY

The aim of the study was to
establish the age influence of hybrid
imported boars (Large White x Pietrain)
on the volume and concentration of the
ejaculate, as well as sperm motility. The
analysed sample consists of 343
ejaculates obtained within the period
between January 2011 - May 2014. The
boars were divided in groups of three
according to the age of obtaining the
sperm (by the age of 12 months, from 12
to 24 months, and over 36 months). The
volume of the ejaculate was (LS)
307,645,556 cm® on average, the
concentration 426,9+4,91x10°
sperm/cm®, and the sperm motility —
72,64+0,38% on average. Statistical
significance was established for the effect
of the brood animal (p<0,001) on the
reproductive capacity. The age of the boar
at the time of ejaculate collection had a
significant effect on the volume,
concentration and the total concentration
of the sperm (p<0,001), as well as on the
mobility of spermatozoids (p<0,05). The
boars below 12 months of age had the
lowest sperm volume and the highest
mobility of spermatozoids. The boars from



Masika MOABWXHOCT Ce XapakTepusupar
pasnaogHuLMTe OT TpeTa Bb3pacToBa
rpyna

KnouoBn aymu: Hepes, crnepma,
Bb3pacT, 06em, NoABMXHOCT

YBO/,

B ycnosBusiTa Ha MOAEPHO CBUHe-
BbACTBO, MACTOTO Ha €CTEeCTBEHOTO MOKpPU-
BaHe CbBCEM Pe30HHO € M3MECTEHO OT ToBa
Ha MW3KYCTBEHOTO oOcemeHsBaHe. Cnopef
Smital (2010) KOHTPONMBT BBPXY KOMYec-
TBEHUTE W KayeCcTBEHMTEe nokasaTenu Ha
crnepmara urpae peluasalla MKOHOMUYeECKa
pons B CBUHEBBACTBOTO. YMEHMETO 3a
n3non3sBaHe Ha PenpoayKTUBHUA NOoTeHUman
Ha pasnnogHvuuuTe onpegens Ao ronsma
cTeneH u TaxHata edektmBHocT (Pokrywka
et al., 2014). YcnexbT OT npuaaraHeTo Ha
N3KYCTBEHOTO OCEeMEHsIBaHe 3aBWCK OT W3-
6opa Ha Hepes3u U TAXHATa penpoayKkTuBHa
CNOCOBHOCT, BK/IIOYUTENIHO TAXHOTO NN6MA0
n kKayectBo Ha cnepmata (Okere et al.
2005).

Mpe3 nocnefHOTO fJeceTunetue ce
HabnogaBa MacoB BHOC Ha BWCOKOMPO-
OYKTUBHW poauTenckyn gopmu OT CBETOB-
HOV3BECTHN CBUHEBBLAHU (hupmn OT PpaH-
umsa, AHrnna, XonaHavs, Oanua v gp. Cno-
peg Stoykov and Katsarov (2010) kbm MoO-
MeHTa Te cbcTaBnssat okosio 40 % ot no-
nynauymsata B HawaTa cTpaHa. [ibpxasute
pa3BuUTO CBUMHEBBACTBO reHepupar cepuos-
HW [oXo4M OT eKcnopta Ha pasniofed
mMatepuan, TexHonoruy, obopyasaHe n ap.
B CbLLOTO Bpeme MMMOPTBLT Ha pasnsiofHu
Hepesn e OCHOBEH HauyuH 3a yBesiMyaBaHe
Ha [0XO4HOCTTa Ha MPOW3BOACTBOTO 4pes
nofo6bpsieaHe Ha Bb3MNpPoOU3BOAMTENHATA
CMNOCOBHOCT U KayecTBO Ha MecoTo B CTpa-
HW, KbETO TO3WN OTPachk/ He e Taka Aobpe
pa3suT (Milovanovi¢ et al. 2012). Cnopeg
CblUMTEe aBTOPM KOMepcuanHute depmu
HAMaT fiCHa npeicTaBa 3a BaXHOCTTa U
HeobXxoAMMOoCTTa OT KOHTPOJ1 BbpPXY Kadec-
TBOTO Ha chepmara, M3nos3eBaT pasnnoj-
HAUMTe 6e3 npefBapuTeniHa OueHKa Ha
penpoykTuBHata MM CnocOo6HOCT. B Tasu
Bpb3ka, Stoykov (2011) npenopbyBa npo-
BEXJAaHeTO Ha m3cneaBaHns OTHOCHO ajan-
TMBHOCTTa, PenpoAyKTMBHaTa CNoCO6HOCT 1
Apyru npusHauy npy BHECEHUTE reHOTUNoBEe
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the third group had the lowest

spermatozoid motility.

Key words: boars, sperm, age,
volume, motility

INTRODUCTION

Under the conditions of modern pig-
breeding, the place of natural
reproduction has been rather reasonably
replaced by that of artificial insemination.
According to Smital (2010), the control on
quantitative and qualitative indications of
sperm play essential economical role in
pig-breeding. The ability to use the
reproductive potential of brood animals
defines their efficiency to a great extent
(Pokrywka et al., 2014). The success of
artificial insemination application depends
on the selection of boars and on their
reproduction ability, including on their
libido and the quality of sperm (Okere et
al. 2005).

During the past few years, mass
import has been observed of highly
reproductive parental forms from world
popular pig-breeding farms from France,
England, the Netherlands, Denmark, etc.
According to Stoykov and Katsarov
(2010), they currently represent 40 % of
the population of our country. The
countries with developed pig-breeding
generate serious income from the export
of breeding samples, technology,
equipment, etc. Meanwhile, the import of
brood boars is the basic means of
increasing the benefits of production by
improving the reproduction ability and the
quality of the meat in countries where this
branch is not well-developed (Milovanovi¢
et al. 2012). According to the same
authors, commercial farms do not have
clear conception of the importance and
necessity of sperm quality control and
they use the brood animals without
preliminary assessment of their
reproductive ability. In connection to this,
Stoykov (2011) recommends conduction
of studies regarding the adaptivity, the
reproductive ability, and the other features



B ycnosuaTa Ha Bbarapusi. CblumsT aBTOp
cuMTa, Ye HayuyHWTe W3CNeABaHUsi BbPXY
noBefeHNeTo ¥ ajanTauusaTa we aosejar
[0 YCHbBBPLUEHCTBAHE HA TEXHO/OTMMTE Ha
oTrnexgaHe Ha CBMHETe W NpaBWiHO nna-
H/YpaHe Ha Bb3NPOM3BOAWUTENHUSI NPOLEC B
cBuHedepmuTe. Mopaaun 3aTBopeHarTa cuc-
Tema Ha OTI/IeXAaHeTo Ha UMMNopTUpaHuTe
XVBOTHN BbB hupmuTe obadye, [aHHU 3a
NPOAYKTUBHUTE U PENpOAYKTUBHUTE UM
kayectsa nmnceat (Andreev et al., 2008).

Bcuuko TOBa HWM Jaje OcHoBaHue
Ja HanpasuMM aHa/M3 Ha B/IMAHMETO Ha
Bb3pacTTa npu nosy4yasaHe Ha cnepma ot
XnMopuaHn umnopTupaHu Hepesun (Large
White x Pietrain) Bbpxy o6ema 1 KOHLEH-
TpauuaTa Ha eskynaTta, U NoABMXHOCTTA
Ha cnepmarto3ounaunTe.

MATEPWNAN N METO4WA

MpoyuBaHeTo BKNOUBa 06W0 343
esikynaTta, MosiyyeHM npe3 nepuoga
sHyapy 2011-maii 2014 r., pobutn ot 11
pasnnogHn Hepesa (Large White X
Pietrain), oTrnexgaHn B CBUHedepmMa,
HaMupalwa ce B paiioHa OKO/o rpajg
Mnoeame. XXuBoTHMTE 6sixa pasgeneHu B
TpU TPynu CNpsIMO Bb3pacTTa Ha nosy-
yaBaHe Ha cnepmaTta ( go 12, ot 12 go
24, n Hap 36 MeceyHa Bb3pacT).

Eskynatute 68xa nonyvyeHn no
MeTofa Ha ABoWHaTa pbkaBuua, CbOU-
paHun B rpagyupaHa cnepmocbbuparenHa
yalla, noKpUTa CbC CTEepusiHa Mapns.
BepHara cnep nonyvyaBaHeTo U ounTpu-
paHeTo mMatepuasibT ce npeLeHsBalle no
KOIMYECTBEHN U Ka4yeCTBEHU nokKasartenu,
BK/THOUBALLM:
o6eMm Ha esikynata (cm’);
KOHLleHTpauusa Ha crnepmarto-
sonpute (x10° sperm/cm®), usmepeHa B
CNepMoeH3NTOMETBP;
obLla KOHLEeHTpauus Ha cnep-
maTosouguTte B eakynat (x10%), usuucnena
ype3 YMHOXEHMETO Ha KOHLieHTpauusiTa Ha
cnepmarosouamTe no obema Ha esikynara;
noaBmxHoCT (%), onpegeneHa
N0 PYTMHEH HauuMH nof4 MWKPOCKOM CbC
ctaHgapTo yBenmdeHne (Nikolov et al.,
2012).

MonyyeHnte gaHHM 6sixa obpaboTe-
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of the imported genotypes under the
Bulgarian conditions. According to him,
scientific researches on the behaviour and
adaptation would help for the improvement
of the technologies in pig-breeding and for
the regular planning of the reproductive
process in stock-breeding farms. However,
due to the closed system of breeding the
imported animals in the farms, the data for
their production and reproduction abilities
is missing (Andreev et al., 2008).

All this gave us a reason to conduct
analysis of the age influence in obtaining
sperm from hybrid imported boars (Large
White x Pietrain) on the volume and
concentration of the ejaculate and the
sperm motility.

MATERIAL AND METHODS

The study includes a total of 343
ejaculates, obtained in the period from
January 2011 to May 2014, from 11
breeding boars (Large White x Pietrain),
bred in a pig farm located in the region
around the town of Plovdiv. The animals
were divided in three groups according to
the age the semen was obtained at (up to
12 months, from 12 to 24 months, and
above 36 months).

The ejaculates were obtained by
the manual method, collected in a
graduated semen-collection cup, covered
with sterile gauze. Immediately after the
collecting and filtering, the ejaculate was
assessed for quantitative and qualitative
traits, including:

- ejaculate volume (cm®);

- sperm concentration (x10°
sperm/cm®), measured in a sperm
densitometer;

- total concentration (x10° sperm/cm?®),
calculated by multiplying the concentration
of spermatozoa and the volume of ejaculate;

- motility (%), determined by a
routine method, under microscope with
standard magnification (Nikolov et al.,
2012).

Variational

statistical data



HW BapuvaLMOHHO-CTATUCTUYECKN CbC COT-
yepeH npoaykt SPSS, v.19, IBM.

PE3SYNTATU N OBCBbXOAHE
B Tabnuua 1 ca nocoyeHn cpegHu-
Te ctoiiHocTn (LS) Ha nokasaTenwute,
XapaxktepusMpally KavyecTBOTO Ha crnep-
mara, nosyyeHa ot XMbpuaHUTe Hepesu.

processing were performed with SPSS
version 19 software, IBM.

RESULTS AND DISCUSSION
Table 1 shows the average values
(LS) of the indicators characterizing the
sperm quality obtained from hybrid boars.

Tabnuua 1. NMokasatesin Ha cnepmMmaTa Npu TepMUHaITHU Hepe3n
Table 1. Seminal characteristics of terminal boars

Mokazarenwu / Traits LS +SE Cv,%
O6em / Volume, (cm®) 3076 556 32,8
KoHueHTpauumsa / Concentration, (xlO6 sperm/cm3 , 426,9 4,91 22,7
O6ua KoHueHTpaumsa / Total concentration, (x107) 128,2 2,34 33,6
MoaswmxHocT / Motility, (%) 72,64 0,38 9,5

CnepmonpogyKkunsita Ha HepesuTe
3aBMCM OT MHOXECTBO (pakTopu KaTo
CEe30H, NOpoAa, XpaHeHe 1 OoTrexgaHe
(Ciereszko et al., 2000; Huang et al.,
2010). CpepgHuat ob6bem Ha eskynarta
(307,6+5,56 ¢cm®) B HalLETO NpoyyBaHe e
B rpaHuuuTe Ha onuMcBaHoTo OT Semkov
et al. (2011) n Nacu and lvancia (2007) npu
OnuUTU C TePMUHaSTHK Hepesn. CbLinTe aB-
TOPWU OTUUTAT KOHLEHTpauusi Ha cnepmaro-
sonauTe 421,22+24,4x10%sperm/cm®, noao6-
HO Ha noslyyeHaTa B HallWsl eKCNepuMeHT —
426,9+4,91 x10°sperm/cm?®. MoaBUXHOCTTA
Ha cnepmato3ougute e 72,64+0,38%, koe-
TOo e ¢ 18% no-Hucka OT ycTaHOBeHaTa OT
Savi¢ et al (2013), HO B YHUCOH C JaHHUTE
Ha Frangez et al (2005) — 70,17 go 78,04%.
ObuaTa KOHUEHTpauusi Ha cnepmata B
HacCTOALWETO MU3cnefBaHe e 128,2+2,3x10°,
KOETO e MO-BNCOKO OT MocoYeHaTa B HSAKOM
n3TouHMuM — 40-90x10° (Vaissaire et al.,
1977). KoeduumeHTbT Ha BapupaHe e
Hai-ronamM npu nokasarennte o06em u
06LLa KOHLEHTpauws, a Hail-MaTbk — Npu
NoABWKHOCTTA Ha crnepmara.

Ha dwurypa 1 ca npencraseHu
VHAVBUAYANHUTE OTK/TIOHEHMWS MO YeTUpU-
Te nokasartesim Ha crepmMaTta npu BCUYKK
pasnaogHuun. Hail-ronam e o6emMbT Ha
esikynata npu Hepes No5, a Hali-MasTbk
npu Ne8, kato pasnukata Mexay Tax e
67,3%. AncTtaHumaTa mexay nHgmsnaurte
C Hali-BMCOKa W Hai-HMCKa NoABWXHOCT
(Hepe3n 10 un 5) e 23,3%. Obuwara

Sperm  production of  boars
depends on multiple factors like season,
breed, feeding, and breeding (Ciereszko
et al.,, 2000; Huang et al., 2010). The
average ejaculate volume (307,6+5,56
cm® in our study is within the range
described by Semkov et al. (2011) and
Nacu and Ivancia (2007) during their
experiments with terminal boars. The

same authors report of sperm
concentration of 421,22+24,4x10°sperm/cm?,
which is similar to our experiment —

426,9+4,91 x10°sperm/cm’®. Sperm motility
is 72,64+0,38%, which is 18% lower than
the one established by Savi¢ et al
(2013),but matches the data of Frangez
et al (2005) — from 70,17 to 78,04%. The
total sperm concentration in this study is
128,2+2,3x10°, which is higher than the
one specified in some sources — 40-90x10°
(Vaissaire et al., 1977). The coefficient of
variation is highest with the indicators of

volume and total concentration, and
lowest — with sperm moatility.
Figure 1 shows the individual

deviations of the four sperm indicators
with all the brood animals. The highest
ejaculate volume belongs to boar No. 5,
and the lowest one — to No. 8, as the
difference between them is 67,3%. The
distance between the individuals with the
highest and the lowest motility (boars 10
and 5) is 23,3%. The highest total
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KOHUEHTpauus e  Hali-ronama  npu
pasnaogHuumM ¢ Homepa 9 n 10, a Hai-
Masika npu Ne8. Pasnimkata mexagy Tax e
B AmanasoHa mexay 72,6% n 77,7%.

concentration is that of brood animals
numbered 9 and 10, and the lowest one —
that of No. 8. The difference between
them is within 72,6% and 77,7%.
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O volume W concentration
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O total concentration

dur. 1. iHanBuayanHa AMHaAMKKa Ha CNepMONpoAayKuusaTa npu HepesuTe (KaTo

OTK/IOHEHVE OT CPeAHOoTO, %)

Fig. 1. Individual dynamic of sperm indices of boars (like deviation of mean, %)

MpoyyBaHWTE OT Hac dakTopu
oKasBaT [JOCTOBEpPHO BNUSHWE BbPXY
aHanm3upaHuTe nokasartesiv Ha cnepma-
Ta (Tabnvua 2). BnusHneTto Ha Bb3pacT-
Ta Ha HepesuTe e 3HauUTesIHO npwu
obemMa, KOHUeHTpauusaTa u obLliara KoH-
LeHTpaumsa Ha cnepmarta (p<0,001), kKakTo u
npu MoABWXKHOCTTA Ha crnepmaro3ounaute
(p<0,05). NHAMBMABLT € AOCTOBEPEH U3TOY-
HVK Ha BapupaHe W npu 4eTupuTe U3NUT-

BaHM nokasatenn (p<0,001). TlogumHaTa
OKa3Ba 3HauuTeneH edekT BbpXy BCUYKM
npoyysaHuW rokasatenu Ha crnepmata
(p<0,001).

MpomeHnTe B cnepmonpoaykumsTa
npu HepesuTe ce Ab/hKaT Ha MHOXECTBO
chakTopu, KaTo Bb3pacTTa Hanpumep. Pe-
Avua aBTopW ONpeaensT, ye makcumar-
HO KauyeCcTBO Ha CnepMonpoaykumusTa cum
HepesuTe gocTurar BbB Bb3pacTTa oT 24
0o 29 meceua (Huang et al., 2010).

The factors we studied have
reliable influence on the analysed sperm
indicators (Table 2). The age influence of
boars is significant in connection to the
volume, the concentration, and the total
sperm concentration (p<0,001), as well
as with sperm motility (p<0,05).

The specimen is a reliable source of
variation in all four indicators (p<0,001).
Age has a significant effect on all the
studied sperm indicators (p<0,001).

The changes in sperm production
of boars are a result of multiple factors,
like age, for example. A number of
authors specify that the maximum sperm
production quality which boars reach is
between the age of 24 to 29 months
(Huang et al., 2010).
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Ta6nvua 2. BnvsHue Ha roguvHata, Bb3pacToBaTa rpyna v UHOVBUAA BbpXy

Ka4eCTBOTO Ha crnepmMarta

Table 2. The effect of the year, the age class and the individual on the quality of

sperm
F-kpuTepwnii n cTeneH Ha AOCTOBEPHOCT
.: dakTop / Factor F-criterion and degree of reliability
o Mpu3Haum / Traits
g T
§ § Ob6em KOHueHTpaqm O6uwa KOHLeHTpaw|ns |_|O,£I,BVI.)K.HOCT
Volume Concentration Total concentration Motility
1 TopguHa/ Year 19,43***  38,31*** 25,14%** 21,56%**
2 Bb3pacTtoBa rpyna/ Age class  17,81*** 13,51*** 3,76* 5,44**
3 WHameug /I ndividual 19,29%**  13,62%** 14,17%** 21,20%**
4  Ce30H/ Season 3,12* 25,01%** 6,61%** 2,53*
5 Bwb3pacTtoBa rpyna B ce3oHa 11,13%*  14,08*** 6,43*** 3,34%**
Age class in the season
6 - Ce30H/ Season 7,27%* 23,33*** 8,31*** 1,69
-Bb3pacToBa rpyna/ Age class 41,09***  15,35%** 22,41%** 2,33*
-NHamewng / Individual 24,51%**  14,13*** 20,58*** 19,31%**

*»**P<0,001, **P<0,01, *P<0,05

MNpoMeHUTE B KauyeCTBEHUTE W KO-
NIMYECTBEHWUTE MapameTpu Ha crnepmMarta
B 3aBMCMMOCT OT Bb3pacTTa Ha pasnfiog-
HUUMTE ca npeacTaBeHn Ha durypa 2.

Figure 2 presents the changes in
the quantity and quality parameters of
sperm which depend on the age of the
brood animals.

%
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100,0 I e 1 A
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80.0 .‘ - =) = yolume
' ¥ = ® =concentration
70.0 ———te— motility
60’0 —f total concentration

1-st age class

2-nd age class

3-th age class

dur. 2. Bb3pacToBa AnHaMuMKa Npuy rnokasaresinte Ha cnepmarta (KaTo OTK/IOHEeHWe OT

cpegHoTo, %)

Fig. 2. Variability of sperm indices depending on the age (like deviation of mean, %)

Hail-manbk € 06embT Ha eskynaTta,
npu Haii-mMmasikute Hepesn — ao 12 meceua
(237,7+14,7cm®), cnepsaH OT rpynata Hag,
36 MeceyHa Bb3pacT (301,8+8,4cm®). Haii-
roNsiIMO € KO/IMYecTBOTO Ha MosiydeHaTa
crnepmMa OT pasn/ogHuuMTE Ha Bb3pacT
12-24 wmeceua - (333,9+7,4cm’), kaTo

The lowest ejaculate volume is
found in the youngest boars — by the age
of 12 months (237,7+14,7cm®), followed
by the group of the ones aged more than
36 months (301,8+8,4cm®). The highest
sperm quantity is found in brood animals
aged 12-24 months — (333,9+7,4cm®), as
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U3NUT-BAHWUAT (hakTOp OKa3Ba [OCTOBEPHO
B/MS-HWE BbpPXy ob6emMa Ha CceMeHHaTa
TeyHoct (P<0,01). YBe/sMyaBaHeTO Ha
obema Ha crnepmata C HapacTBaHeTO Ha
Bb3pacTTa Ha pasfnjofHuuuTe Moxe Aa ce
065iCHM C YyBe/iM4yaBaHe Ha Macata WU
pasmepa Ha Tectucute (Savi¢ et al., 2013).
Bb3pacTTa okassa [4OCTOBEPHO BAUS-
HUe 1 BbPXY KOHLEeHTpauuaTa Ha cnepmara
(P<0,001). B ycnoBusita Ha npoBegeHust ot
Hac eKkCnepvMEeHT C Hali-ronsiMa KOHLEeH-
Tpauma ce XxapakTepusupar Hal-mankute
pasnnogHuLM (468,8+14,3x10° sperm/cm?®),
a Hali-Masika e T npu pasniogHuuuTe oT
12- po 24 wMeceyHa  Bb3pacT —
395,9+7,2x10° sperm/cm®. Haii-Bb3pacTHuTe
Hepe3n ce XxapakTepusupaTl C MeXauHHa
CTOMHOCT Ha n3cneaBaHus nokasarters.
Oo6wmaAT 6poit cnepmatosonan B
eslkynaT ce BAvsie [OCTOBEPHO OT Bb3-
pactoBata rpyna (P<0,001). Hait-Bucoka e
CTOMHOCTTa Ha Mpu3Haka npu Hal-Bb3-
pacTHUTe Hepe3n — 131,6+3,7 x10°, a npw
XMBOTHUTE [0 12 MeceyHa Bb3pacT obuia-
Ta KoHueHTpauus e ¢ 20,5 x10° no-Hucka.
Bb3pacTTa Ha MbXKUTE pe3nsiogHu-
LM OKa3Ba [OCTOBEPHO B/MAHME BBLPXY MO-
OBWXHOCTTa Ha cnepmarto3ongunte(P<0,05).
Hali-Bucoka nofBMXHOCT UMaT pasnnogHu-
uMTe OT nbpBa Bb3pacToBa rpyna -—
74,88+1,04%, cnepBaHu OT Hepesute oOT
12-24 wmeceyHa Bb3pacT. C Hali-HUCKa
NoABWXHOCT Ha cnepmarosouaute ce Xa-
pakTepusvpar Hai-Bb3pacTHUTE >XUBOTHW.
Mpu TAX HabnogaBaHWUAT nokasaTen e c
6,130 4% nNO-HUCBK B CpaBHEHME C TO3U
npwv X1BOTHUTE A0 12 mMeceyHa Bb3pacT. B
cBou  npoyysaHua  JankeviCiute  and
Zilinskas (2002) cbllo ycTaHoBsiBAT Hai-
HMCKa NOABMXHOCT Ha crnepmaro3ouguTe
npu Hepesn Hag 30 MeceyHa Bb3pacT,
BbMNPEKM HeJOCTOBEPHNUTE PAa3/IUKUTE MEeX-
4y rpynute. 3a noHWxaBaHe Ha MNoABWX-
HOCTTa Ha cnepmMaro3ongurte ¢ HapacTBaHe
Ha Bb3pacTTa Ha pasnjogHuuuTe npu onu-
TV C ApYrM BUAOBE XWBOTHM CbobLlasar u
Gerzilov (2004), Hoflack et al. (2007) n ap.

N3BOAU

1.06embT Ha cnepmara ce B/vsie
[OCTOBEPHO OT roguHarta, Bb3pacTta U
nHguenga (P<0,001).

the studied factor has a reliable influence
on the volume of semen (P<0,01). The
sperm volume increasing with the age of
the brood animals can be explained with
the increased mass and size of the
testicles (Savic¢ et al., 2013).

Age has a reliable influence on
sperm  concentration (P<0,001). The
experiment conducted under our conditions,
shows the highest concentration
characteristics of the youngest brood
animals  (468,8+14,3x10° sperm/cm?®),
and the lowest is within the age of 12 to
24 months — 395,9+7,2x10° sperm/cm®.
The oldest boars are characterized with
medium values of the studied indicator.

The total number of sperm in an
ejaculate is reliably influenced by the age
group (P<0,001). The indicator with the
highest value is found in the oldest boars —
131,6+3,7 x10°, and in the animals aged
up to 12 months, the total concentration
is 20,5 x10° lower.

The age of male brood animals has
a reliable influence on sperm motility
(P<0,05). The brood animals of the first
age group are with highest motility —
74,88+1,04%, followed by the boars aged
12 to 24 months. The lowest sperm
motility is characteristic for the oldest
animals. The indicators observed in them
is nearly 4% lower compared to the
animals which are less than 12 months
old. In their studies, JankeviCiute and
Zilinskas (2002) also establish that the
lowest sperm motility is found in boars
which are more than 30 months old,
despite  the unreliables difference
between the groups. Gerzilov, (2004),
Hoflack et al. (2007), etc., also report of
sperm motility decreasing with age from
experiments with other types of animals.

CONCLUSIONS

1. The volume of the ejaculate is
reliably influenced by the year, age and
individual (P <0,001).
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2. Bb3pacToBara rpyna v MHAMBUObLT
okasBaT gocTtoBepeH echekT (P<0,001) Bbp-
Xy KOHLEHTpauuaTa Ha cnepMarosongure.

3. Bbpxy obLara KoHueHTpaums Ha
cnepmara € YCTaHOBEHO [OCTOBEPHO
BNnsHWE Ha roauHaTta (P<0,001), nHavseu-
Ja 1 Bb3pacTTa Ha pasnnogHuiuumTe
(P<0,001)

4. Bwb3pacTtoBaTta rpyna M wuHau-
BUABT Ce ABsBAT [OCTOBEPEH W3TOYHUK
Ha BapupaHe BBbPXY MNOABMKHOCTTA Ha

2. The age class and the individual
had a significant effect (P <0,001) on the
concentration of the spermatozoa.

3. The total concentration of the
sperm is reliably influenced by the year
(P <0,001), the individual and the age
group (P<0,001).

4. The age of male brood animals
and the individual has a reliable influence
on sperm motility (P <0,05 and P <0,001

cnepmatozougnte (P<0,05 u P<0,001
CbOTBETHO)

respectively).

NWMTEPATYPA /| REFERENCES
1. Andreev, A., L. Angelova-Gocheva, St. Slanev, M. Machev, Al. Stoykov, A.
Motovski, S. Yordanov, St. Dimitrov, V. Drbohlav, V. Katsarov, M. Kirov, M.
Vasilev, V. Doychev and M. Tenchev, 2008 Handbook of pigbreeding, Sofia, pp. 388
(Bg).
2. Ciereszko, A., J.S. Ottobre and J. Glogowski, 2000. Effects of season and breed
on sperm acrosin activity and semen quality of boars. Anim. Reprod. Sci., 64, 89-96.
3. Frangez, R., T. Gider and M. Kosec, 2005. Frequency of boar ejaculate collection
and its influence on semen quality, pregnancy rate and litter size. Acta vet. Brno, 74,
265-273.
4. Gerzilov, V., 2004. A study on the semen characteristic and sexual activity of one-
and two-year old muscovy drakes, Bulg. J. Agric. Sci., 10: 143-148.
5. Hoflack, G, G Opsomer, T Rijsselaere, A Van Soom, D Maes, A de Kruif and L
Duchateau, 2007. Comparison of Computer-assisted Sperm Moaotility Analysis
Parameters in Semen from Belgian Blue and Holstein—Friesian Bulls. Reprod Dom
Anim, 42, 153-161.
6. Huang, Y., L. Lo, S. Liu and T. Yang, 2010. Age-related changes in semen guality
characteristics and expectations of reproductive longevity in Duroc boars. Animal
Science Journal, 81(4), 432-437.
7. Jankeviciute, N. and H. Zilinskas, 2002. Influence of some factors on semen
quality of different breeds of boars. Veterinarija ir Zootechnika (19) Kaunas: Lietuvos
Veterinarijos Akademija, 15-19.
8. Milovanovié¢, A., T. Barna, N. Maksimovié¢, T. Vasiljevi¢, D Milanov and N.
Boskovi¢, 2012. Import of boars — semen quality control and possibility of complaints.
Biotechnology in Animal Husbandry, 28 (4), 759-769.
9. Nacu, Gh. and M. lvancia, 2007. Research regarding the semen material
production to PIC boars. Bulletin USAMV-CN, 63-64
10. Nikolov, I., Zh. Baychev, M. Sabev, D. Kazachka, R.Stefanov and P. Parvanov,
2012. Biological control and semen storage from farm breeders, Sofia, 141 (Bg)
11. Okere, C., A. Joseph, M. Ezekwe, 2005. Seasonal and genotype variations in
libido, semen production and quality in artificial insemination boars. Journal of animal
and veterinary advances, 4(10), 885-888.
12. Pokrywka, K.; K. Tereszkiewicz and M. Ruda, 2014. The impact of season of
birth and breeding of boars of Polish landrace breed on their insemination efficiency.
Journal of Central European Agriculture, 15(3), 272-283.

80



13. Savi¢, R., M. Petrovi¢, D. Radojkovié, C. Radovi¢ and N. Parunovi¢, 2013. The
effect of breed, boar and season on some properties of sperm. Biotechnology in
Animal Husbandry, 29(2), 299-310.

14. Semkov, M., M. lvanova-Kicheva. and V. Gerzilov, 2011. Breeding of domestic
animals. Academic publishing of the Agricultural university, Plovdiv, pp. 213 (Bg)

15. Smital, J., 2010. Comparison of environmental variations in boar semen
characteristics of six breeds and their crossbreds over an eight-year period. Research
in pig breeding, 4(1), 26-32.

16. Stoykov, Al. and V. Katsarov, 2010, Pig breeding Academic publishing of the
Agricultural university, Plovdiv, pp. 240 (Bg).

17. Stoykov, Al., 2011, Research directions towards improvement of the reproduction
in pigs (Literature Review). Agricultural sciences, Il (5), 37-41 (Bg).

18. Vaissaire, J.P., 1977. Sexualite et reproduction des Mamiferes domestiques.
Maloine S.A., Edit. Paris.

81



Journal of Mountain Agriculture on the Balkans, 2018, 21 (1), 82-90
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

ISSN 1311-0489 (Print)
ISSN 2367-8364 (Online)

EKCTEpPMOP U KOHCTUTYLINSI Ha SIKOBe
oTrnexaaHun B bbnrapus

MapuaHa Mapkosa*, Hukonaii Mapkos, Ceetocnasa CtoliueBa

VMHCTUTYT N0 NAaHNHCKO XUBOTHOBBACTBO U 3emegenuve, 5600 TposH, bbnrapus

Exterior and constitution of yaks
bred in Bulgaria

Mariana Markova*, Nikolay Markov, Svetoslava Stoycheva

Research Institute of Mountain Stockbreeding and Agriculture, 5600 Troyan, Bulgaria

*E-mail: mim67@mail.bg

Received: 22.01.2018

PE3HOME
HanpaBeHa e knacucdmkauuss Ha
LBeTa Ha KoxaTa M KocmeHaTa MoKpuBKa

Ha AKose, oOTMexgaHn B Penybnuka
Bvnrapus.
Pasrnexpgar ce eKkcTepuopHuTe

U3MepeHns, MnosiydeHuTe WHAEKCU U Nu-
HeliHnsA npodun Ha SkoBe OT nonynauyus-
Ta, oTrnexpaHa B Penybnuka bBbarapus.
HeobxoaumocTTa OT n3yvyaBaHeTo Ha eKc-
Tepuopa ce obycnaes OT TOBa, Ye TOli ce
ABSIBA BBLHLUHO M3PaXKeHWe Ha KOHCTUTY-
umaTa. Ha 6-meceyHa Bb3pacT MbXKUTE
XUBOTHWN MpPeBb3X0OX4aT XeHckute ¢ 3,6
%, Ha 12 meceyHa Bb3pacT NPEeBb3XOA-
cTBOTO € C 5,6 %, a Ha 36-meceyHa Bb3-
pacT pasfnuMkata 3HauMTeNHO Mno-ronsma
11,6 %. AHanu3upaHa e pacTexHaTa Crno-
COBHOCT M Bpb3KaTa U C KOHCTUTyUMATA
Ha >XMBOTHMUTE. Ha 12 meceua XUBOTO
Terno Bapupa ot 147,66 kg npu XeHckuTte
0o 167,53 kg npu MBXKUTE XUBOTHM. Ha
36 mMeceua XuBoTo Tersio npu e 328,87 kg
npy MBXKUTE N 265,47 Kg npwu XXeHckute.
Ha 60 meceua — 331,60 kg npu Mbxkute
XMBOTHU 1 278,04 kg npu XeHcknTe.

KntoyoBu oymun: UBAT, EKCTEprop,
WHAOEKCK, XNBO Terno

Accepted: 24.04.2018

82

Published: 14.06.2018

SUMMARY

A classification was made of the
skin colour and the hair cover of yaks,
bred in the Republic of Bulgaria.

The exterior dimensions, the
indices obtained and the linear profile of
the populations of yaks in the Republic of
Bulgaria are examined. The necessity of
studying the exterior is conditioned by the
fact that it is an external expression of the
constitution. At the age of 6 months, male
animals surpassed females with 3.6%, at
12 months the prevalence was 5.6%, and
at 36 months the difference was
significantly greater 11.6%. The growth
capacity and the relation to the animal
constitution were analyzed. At the age of
12 months, live weight ranged from
147.66 kg for females up to 167.53 kg for
male animals. At the age of 36 months,
the live weight was 328.87 kg for males
and 265.47 kg for females. It was 331.60
kg for male animals at the age of 60
months and 278.04 kg for females.
exterior,

Key words: colour,

indexes, live weight



YBO/,

AkoseTe (Bos grunniens) ce oTHacsaT
KbM knac (Mammalia), paspeps UndTokonuT-
HM  (Artiodactyla), cemelicTBO rosega
(Bovidae) n ce sBsBar Bug Ha poga Bos
(Poephagus grunniens). OuBuAt sk (Bos
Mutus) ce cpela Ha Masikm cTaga B Kntaii u
e 3awuteH Bua. HapuyaT rv owe TubeTckm
AKOBe, BbMpeku, Yye B TubeT Ak Hapuyar
CaMO MDBXKMS WHAMBWUA, AOKATO XeHckarta
ce Hapuya apu. XXuedT 1 ce pasmHOxXasaT
Ha cB0b60/a B CYpOBUTE YCNOBUSA HA BUCOKO-
NnMaHuWHCKMTE nacuwa uenoroguwHo. B
cBeTa ce oTrnexgar okono 15 muamoHa
Aka, 13 MunvoHa oT kouTo B Kutaii. Hkose
ce ornexgart B Tnbet, MoHronus, Knuprusus,
Tagxukuctad, bypatua, UHgua, MakucTaH,
ByTaH, 3anageH Cubup, Akytns n CesepeH
KaBkas3. AknnmaTtusupaHn ca B CesepHa
Amepuvka, epmaHus n LBenuapckute An-
nu. MpucnocobeHn ca KbM HUCKOKUC/IOPO-
[eH pexvM, 0CO6eH0 BbB BUCOKOMMIAHUHCKM
MecTHOCTU. Morat fga HamupaT xpaHa npu
febennHa Ha CHexHaTa NoBbpXHOCT Ao 10-
12 caHtumeTpa. OT TAX ce nosyyaBa Meco,
M/ISIKO C BUCOKa Mac/IeHOCT, BbJ/lHA U KO3M-
Ha, Koxa. /3nonssaTt ce M 3a HOCeHe Ha
ToBapu. flkoBete ca CWAHO Bb3OYAUMU U
arpecuBHU XMBOTHW U 6bP30 pearvpar Ha
U3MeHeHuATa Ha okonHata cpega. Mo Te3u
NMPUYMHN pa3BbXAaHeTO Ha fKOBe BCe Oule
e He e pob6bpe npoyyeHo. (Abdikerimov,
2001, Chysyma et al., 2005, Sabargishev
et al., 2005, Shtabel, 2005, Oorzhak et al.,
2009, Chysyma and Kann-ool, 2016).

Cnopeg Chyshyma (2003) ocHoB-
HaTa MpPOAYKTUBHOCT Ha Te3W XUBOTHU €
MecHaTta NpoAYKTUBHOCT, U T4 MOXe Ja ce
onpeaenu no XnWBoTO TEINO 1 ecKkTepuopa.

Kuzmina (2009) u3kassa MHeHue, ye
MecoTO OT AKOBE Ce fBABa E€KOJ0rMyecku
4yncT npoaykT. MNpy npoBefeHaTa OCHOBHA
€KOJIOTMYHa OLEHKa B 30HUTE 3a pas3BbX-
[JaHe Ha sKOBe, aBTopKaTta onpegens AvHa-
MUKaTa Ha pasnpocTpaHeHue Ha TexKu
MeTasiM B no4ysarta, nacuuiata, sogata u
dypaxa.

Habiryanova and Nasutaev (2014)
npo-cneawnn AvHamukaTa Ha pacTex npu
MBXKN N KEHCKM SKOBE ak/IvMaTu3MpaHu B
Mpumopckns kpain Ha Pycus, MecHocTa
3natHa gonuHa Ha 3, 6, 12 n 18 meceua.
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INTRODUCTION

Yaks (Bos grunniens) refer to class
(Mammalia), order Even-toed ungulates
(Artiodactyla), family of cattle (Bovidae)
and appear to be of genus Bos
(Poephagus grunniens). The wild yak
(Bos Mutus) is found in small herds in
China and is a protected species. They
are also called Tibetan yaks, although in
Tibet only the male one is called yak,
while the female is called bri. They live
and breed freely in the harsh conditions of
high mountain pastures all year round.
There are around 15 million yaks in the
world, 13 million of which in China. Yaks
are bred in Tibet, Mongolia, Kyrgyzstan,
Tajikistan, Buryatia, India, Pakistan,
Bhutan, Western Siberia, Yakutia and the
North Caucasus. They are acclimatized in
North America, Germany and the Swiss
Alps. They are adapted to a low oxygen
regime, especially in the high-mountain
areas. They can find food at a snow depth
of 10 to 12 centimeters. Meat, fat content
milk, wool and fur, leather are obtained.
They are also used to carry loads. The
yaks are highly excitable and aggressive
animals and react quickly to environmental
changes. For these reasons, the breeding of
yaks is still not well researched
(Abdikerimov, 2001, Chysyma et al.,
2005, Sabargishev et al., 2005, Shtabel,
2005, Oorzhak et al., 2009, Chysyma and
Kann-ool, 2016)

According to Chyshyma (2003), the
meat productivity is the main industrial
sphere, and it can be determined by live
weight and the exterior.

Kuzmina (2009) considers that yak
meat is an organic product. During the
conduction of the main ecological
assessment in the breeding areas of yaks,
the author determines the dynamics of the
distribution of heavy metals in the saill,
pastures, water and fodder.

Habiryanova and Nasutaev (2014)
studied the growth dynamics in male and
female yaks acclimatized in Primorsky
Krai of Russia, the Golden Valley
countryside at the age of 3, 6, 12 and 18



CpefHO [OHEBHWS npupacT 3a nepuoga oOT
paxgaHe fo 18 meceua 6un Npu MbXKUTE
nHameuam 453 g, a npu xxeHckute 404 g.

MonoBOTO Cb3psiBaHe MNpu SIKOBETe
ce Habnwogasa cnef sTopara roguHa. Oce-
MEHsiBaHeTO B Hallata cTpaHa e ecTec-
TBEHO, KaTo Ha 1 MBbXK/ ce npeaswxaaT 40
8-12 eHckn. B Pycma u Kwutain ce
OCblLEecTBABa W3KYCTBEHO OCeMeHsBaHe C
Abn6oko 3ampaseHa cnepma. B ceeToBHaTa
npakTuka ca nosiydyaBaHn xmbpuam ¢ nobpa
MecHa MNpPOAYKTUMBHOCT W MJ/IEYHOCT Mpu
KpbCTOCBaHe Ha fAkoBe CbC CuMmeHTas-
ckarta, AneyTtckaTta, [hkepcelickata, AbepanH-
AHryckata n XonuwainH-cppuaniickata nopo-
an roBega. Mbxkute Xubpuaum B NbPBO
MOKOJIEHWE MOYTU BUHArK ca 6e3nsofHU.
Xubpuamute OT NbpPBO MOKOSIEHUE ce
Hapuyart xaliHvK, a OT BTOPO — OPTOM.

Mne4yHaTa NPOAYKTMBHOCT € HUCKA,
450-850 | ¢ 4,8-7,5 % macneHocT. Hactpura
Ha Bb/iHa Bapupa oT 0,5 kg npwu XeHckuTe
po 0,9-1,1 kg npu MbXkuTe. FkoBeTe ce
XPaHAT C TpPeBHa pacTUTE/STHOCT U KIOHKW,
HO e Heobxogumo noaxpaHsaHe npes3
3UMHWTE Meceum C KOHUEHTpUpaH dypax.
XXunsHeHo  HeobxoguMmo 3@ TAXHOTO
passuTue 1 MeTabosiM3bM e OcurypsisaHe
Ha roTeBapcka con (Jialin bo et al., 1998).

Llenta HaweTo u3cneasaHe 6e ga ce
npoyyn 1 0606LWM HaTpynaHmsa hakTUyYeckn
martepuan B Ta3n obnact, Aa ce Hanpasu
Knacugumkaumsa Ha KocMeHaTta MnoKpvBKa U
Ja ce n3paboTAT ekcTepuopHUTe npodnan
Ha fkoBe, OTIeXAaHu W ajanTupaHn B
Penybnuka bBbarapusa, ga ce  u3uncCiaT
WHAEKCUTE Ha TEJIOC/IOKEHNE Ha XXUBOTHUTE
W ga ce noayys XuMBOTO MM Tersio no
hopmynata Ha Trumanovski (1979), kakTo n
Ja ce onpegenn Tvna Ha KOHCTUTYUMATa
UM.

MATEPVAJT N METOOU

EkcnepumeHTasiHarta yacT oT pabo-
TaTa ce nposefe B JIOBHO CTONaHCTBO
-BUTMHA" 1 3oonapkoseTe [1neBeH wu
Jloseu.

3a xapakTepucTvka Ha nonynaums-
Ta OT AKOBE Ca B3eTW OCHOBHMW JINHEWHU
U3MepBaHWA: BUCOYMHA MpPU  XOsKara,
BMCOYMHA NPW KpbCTeua, Koca Ab/KnHa
Ha TANOTO, AbN6OYMHA Ha bpauTe,
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months. The average daily growth for the
period from birth to 18 months was 453 g
for male, and 404 g for female animals.

Sexual maturation in yaks is
observed after the second vyear.
Insemination in our country is natural, as
1 male animal is provided for up to 8-12
females. In Russia and China artificial
insemination with deep-frozen semen
occurs. In the world practice, hybrids with
good meat productivity and milk yields
have been obtained in the cross-breeding
of yaks with Simmental, Aleutian, Jersey,
Aberdeen-Angus and Holstein Friesians
cattle breeds. Male hybrids in the first
generation are almost always infertile.
The hybrids of the first generation are
called a haynik, and the second
generation is an orthom.

Milk productivity is low, 450-850 |
with 4.8-7.5% fat content. Wool cuts
range from 0.5 kg for females up to 0.9-
1.1 kg for males. The yaks are fed with
herbaceous vegetation and twigs, but
feeding is necessary during the winter
months with concentrated fodder. It is of
vital necessity for their development and
metabolism to provide cooking salt (Jialin
bo et al., 1998).

The aim of our study was to examine
and summarize the accumulated factual
material in this field, to make a classification
of the hair cover and to elaborate the
exterior profiles of yaks, that were bred and
adapted in the Republic of Bulgaria, to
calculate the indices of animal constitution
and to get their weight according to formula
of Trumanovski (1979), and to determine the
type of their constitution.

MATERIAL AND METHODS

The experimental part of the work
took place at Vitinya Hunting Farm and
the zoo parks in Pleven and Lovech.

Basic linear measurements were
taken for the characteristics of the yak
population, such as: withers height, croup
height, body length, chest depth, chest
width, chest girth, cannon bone girth. The



LWMpUHa Ha rbpauTe, obxeaT Ha rbpguTe,
o6xBaT Ha cBupKata. l3nonssaHm ca
6acTyH Ha JInaTuH, nepren Ha BunkeHc n
MepHa neHTa.

EkcTepropHaTa oueHka Ha Terneta
N XXEHCKUTE >XMBOTHM [0 [BeroguiiHa
Bb3pacT 6e HanpaBeHa 4pe3 JMHENHU
U3MepBaHUs, a Ha MBLXKATE XUBOTHU Y
no-cTapuTe XeHckun ypes dpotorpadupaHe
1 BM3yasIHO HabNoaeHNe 1 NpoeKTUpaHe.
M3non3saHn ca dpotorpaddcku MeTOAM.
WN3uncneHn ca ectepuopHuTe MHAEKCK Npu
YXEHCKU XXMBOTHW U CPaBHEHU C U3YUC/IEHU-
Te UHAEeKcMTe Ha Bbarapcko yepHoLlapeHo
rosefio B MN1EBEHCKNS PETVNOH.

KoHcTUTyuuata onpegennxme no
MeToaukata Ha Kuleshov. XXusoto Terno
n3ymcnnxme no hopmynara Ha
Truhanovski (1979):

A x B/100 x K

KbAeTo: A-e BUCOUYMHA NpuU XoskaTa

B-06xBaT Ha rbpaute

K- koedmueHT, cbC cTOMHOCT 1,25
npu Bb3pacTt o 12 meceua u 1,5 npu
Bb3pacT HaA 1,5 meceua

PE3SYNTATU N OBCBbXOAHE

OnuTn 3a MacoBO UHTPOAYyUMpaHe
Ha TmbeTckn skoBe B bbarapua ca
npaseHn npe3 70-te u 80-Te rogmMHu Ha
MUHanMa Bek. Toraea 6unmM ca BHeCEHU
okosio 200 XMBOTHU OT MOHroONUA B HA-
KOJIKO KOoonepaTvBHU CTOMAaHCTBA, JIOBHU
CTONaHCTBa Y Hay4YHU UHCTUTYTU, BK/IHOYM-
TesiHo U B UMK3-TposH. PaspaboTteHa u
nporpaMa 3a pasBuTve Ha AKOBBLACTBOTO
B penyb6nvka bbnrapus go 1995 roguHa.
Cnep HacTbnBaHe Ha MPOMeHUTE Ha
npexoga 6poAT MM Hamans A0 HSAKOMKO
6pos. Mpe3 2005 rogvHa nonynauusta
HabposiBa 17 6pos, a npe3 2014 rognHa —
30 6pos, kato npoAb/mkaBa na pacTe.
Bcnukute ce otriexgatr B AbpxasHo

JIOBHO CTOMAHCTBO — BWTWHSA, KbAeTo
OTCKOPO ca 06eKT Ha OTOGOpeH JI0BEH
otcTpen. Manku rpynu  Hacensisat

3oonapkoBete B Codims, BapHa, Ctapa
3aropa, JloBeyu u TlneBeH. EAUHWYHK
ekseMnnspuM ce cpewar B 4acTHM
nobutenckn hepmMmm Ha KonekumoHepu.
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stick of Lidtin, Wilkens'’compasses and a
measuring tape were used.

The external evaluation of calves
and females up to the age of two years
was done by linear measures, as male
and older females by photographing and

visual observation and design.
Photographic  methods were used.
Exterior indexes were calculated in

females and compared with the calculated
indices of Bulgarian Black and White
Cattle breed in the region of Pleven.

The constitution was determined by
Kuleshov's method. The live weight was
calculated according to Truhanovski's
formula (1979):

A x B/100 x K

where: A is withers height

B- chest girth

K — a coefficient of 1.25 at the age
of 12 months and 1.5 at the age over 1.5
months

RESULTS AND DISCUSSION

Some attempts for mass
introduction of Tibetan yaks were made in
Bulgaria in the 1970s and 1980s. About
200 animals from Mongolia were imported
at that period into several cooperative
farms, hunting farms and scientific
institutes, including RIMSA - Troyan. A
program was even developed for the
advancement of yak breeding in the
Republic of Bulgaria until 1995. After the
changes in the government, their number
decreased to several animals. In 2005,
the population numbers 17, and in 2014 —
30, and it continues to grow. They are all
being bred in the State Hunting Farm —
Vitinya, where they have recently been
subjected to team hunting shooting. Small
groups inhabit the Zoo in Sofia, Varna,
Stara Zagora, Lovech and Pleven. Single
specimens are found in private amateur
collectors’ farms.



naBHWTE OMNO3HaBaTe/NIHWU MpU3Ha-
un, noMaraly ga ce oTnym eHo XUBOT-
HO OT [Opyro, ca LBeTbT Ha KoxaTta u
KOoCMeHaTa NoKpuBKa, poraToct u 6e3po-
rme n Apyru xapaktepHu 6enesu. Cnopeg
KnacudmkaumaTa Ha Internacional Yak
Assciation, copyringht, USA, 2012, skoseTe
ce nogpasfenat no useTa Ha Koxara U
KOCMeHaTa cy NMOKPKBKaA, KaKTo crefBa Ha:
1. YepeH K yepHa Koxa, u4epHa
KOCMeHa MNoKpMBKa C pas/INyHmN HI0aHCH 1
CMBO HOCHO or/siefano.

2. /iMnepckn SK — 4YepHa Koxa, yepHa
KOCMEeHa MNOKpMBKA W YEpHO HOCHO
ornegano.

3. EneraHTeH KK — 4YepHa KoOxa, YepHa

KOCMEHa MOKpUBKa N MaJikum 6enn netHa
Ha 4enoTo, Kpakata W BbpXa Ha
onawukara.

4. Kpasickn fIK — KOMBMHauusa ot 6510 U
YEepHO Ha KoxaTa 1 KOCMeHata noKpuBKa.
5. 3natucT Ak — uma 3nartucT uin mefHo
yepBeH LUBAT Ha KoxaTa M KOocMeHarta
nokpmeka. Ob/KM ce Ha psafko cpeltaH
peLecrBEH reH.

W3cnepBaHuTe OT Hac skoBe umart
YyepeH LBAT Ha KOCMeHaTa MOKpUBKa U
CVBO UM YEPHO HOCHO Or/siegano u morart
Ja 6bgaT OTHeceHW KbM Tuna YepeH u
Vimnepcku sk. MoBedveTo ca 6e3poru, Kato
npv UHAMBUAWTE, OTINIEXAAaHN B 300Map-
KOBe, ce cpelya poratocT. [peo6nagasa-
HETO Ha YepHMs UBAT Ha koxara u
KOoCMeHaTa MOKpuBKa Ha u3cregsaHute
AKOBE  MOKasBa  UYMCTOKPBBHOCT U
MUHVMAsIHM NPUMECHK Ha KPbB OT roBea.

Koxata um e gebena un obpasysa
rbCTa KOCMeHa MoKpuBKa, HeegHOpoaHa B
pas/iMyHM YacTu Ha TANoTo. MoTHUTE UM
Xnesu ca cnabo pasButK, a NogkoxHarta
MasHMHA € 3HauYNTesIHO MoBeye OT
aHa/IOTMYHM POACTBEHN Ha THAX XMBOTHU
(durypa 1).
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The main notable characteristics
that help to distinguish one animal from
another are the colour of the skin and the
hair cover, the presence or absence of
horns and other characteristic features.
According to the classification of
International Yak Association, copyright,
USA, 2012, the yaks are subdivided
according to the colour of their skin and
their hair cover as follows:

1. Black yak — black skin, black hair cover
with different shades and grey nasolabial
plate.

2. Imperial yak — black skin, black hair
cover and black nasolabial plate.

3. Elegant yak — black skin, black hair
cover and small white marks on the
forehead, legs and tip of the tail.

4. Royal yak — a combination of white and
black on the skin and the hair cover.

5. Golden yak — has a golden or copper
red color on the skin and the hair cover. It
is due to a rare recessive gene.

The yaks we have examined have
a black colour on the hair cover and a
gray or black nasolabial plate and can be
referred to the Black and Imperial yacks
breeds. Most of them are hornless, as the
animals in the zoos are sometimes
horned. The predominance of the black
skin colour and hair cover of the
examined yaks shows pure blood and
minimal impurities of cattle blood

Their skin is thick and forms a thick
hair cover, uneven in different parts of the
body. Their sweat glands are poorly
developed, and subcutaneous fat is
significantly more than similar animals
(Figure 1).
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Fig. 1. Bulgarian jaks bred in Lovech

M3yyaBaHeTo Ha ekcTepuopa uma
KaKkTo HayyHo, Taka W MpakKTM4ecko
3HaueHVe KaTo nokasaresl 3a pas3BuMTUETO
Ha >XMBOTHWUTE, 34paBeTo UM W ajanTu-
BHUTE UM CNOCOBHOCTW.

3a xapakTepucTMka Ha SIKOBETe ce
nposefe wu3cneaBaHe, KOETO BK/OYM B3-
€MaHe Ha OCHOBHU E€CKCTEpUOPHU U3Mep-
BaHVA: BMCOYMHA MPW XOJSIKaTa, BUCOYMHA
npu KpbCTeLa, Koca Ab/MKMHA Ha TAI0TO,
ObnbounMHa Ha bpAauTe, LWMpMHA  Ha
rbpauTe, 06xBaT Ha rbpauTe, 06XBaT Ha
cBupKaTa.

Pesyntatnte OT WM3BbPLUEHUTE
n3MepBaHuAa ca npeacraseHun B Tabnuua
1 » nokasBatT AMHammkata MU pbCTa Ha
yBe/IMyeHne Ha pasMepa Ha TA/10T0.

Ha 6-meceyHa BbB3pacT MbXKUTE
XMBOTHU MNPEBB3IXOXAAT XeHckute ¢ 3,6
%, Ha 12 meceyHa BbB3pPACT MPEBL3-
X0AcCTBOTO e ¢ 5,6 %, a Ha 36-meceyHa
Bb3pacT pas/ivkata € 3HauuTesIHo Mo-
ronama ¢ 11,6 %. OT rope nokasaHoTO €
BUAHO, Ye ce Habngasa n3paseH nosos
AMMopdn3bM Npu M3cnefBaHUTe sIKOBe.
MBXKUTE XMBOTHW MO BCUYKM U3MepBa-
HUSA NPEBB3X0XAAT XEHCKUTE.

The study of the exterior has both
scientific and practical significance as an
indicator of animal development, health
and adaptive abilities.

For the characteristics of the yaks, a
study was carried out, which involved
taking basic exterior measurements:
withers height, croup height, body length
from the pelvis to the front leg, chest
depth, chest width, chest girth, cannon
bone girth.

The results of the performed
measurements are presented in Table 1
and show the dynamics and the increase
in the size of the body.

At the age of 6 months, male
animals surpassed females by 3.6%, at
12 months age the prevalence was 5.6%,
and at the age of 36 months the
difference was significantly higher by
11.6%. There is a pronounced sexual
dimorphism in the examined yaks. Male
animals surpass in all measurements
outnumber females.
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Tabnnuya 1. JInHeriHn namepBaHuns Ha MBbXKU U XXEHCKM SKOBE Ha pa3/indHa Bb3pacT
Table 1. Linear measurements of male and female yaks at different ages

CpeaHv NuHeliHy n3mepBaHus npu sikoe / Average linear measurements of

Mokasartesnn yaks
Indicators 3 meceua 6 meceua 12 meceua 36 mecela 60 meceua
3 months 6 months 12 months 36 months 60 months
[on 1 KONNMYECTBO XNBOTHU, N d ¢ d ? & Q J Q g Q
Sex and number of animals, n n=3 n=3 n=3 n=3 n=3 n=3 n=2 n=2 n=2 n=2
BucouMHa Npu Xosikara, cm 51,4 489 774 747 995 942 1224 109,7 124,1 112,0
Withers height, cm
BucounHa npu kpbCTeua, cm 49,9 47,7 758 72,8 983 91,2 119,1 112,12 120,5 109,6
Croup height, cm
Koca Ab/okuHa Ha Tanoto, cm 61,4 59,2 751 71,3 1011 90,1 1364 127,5 137,1 1252
Body length from the pelvis
to the front leg, cm
[lbn6ounHa Ha repauTe, cm 324 299 41,7 385 502 484 672 634 714 662
Chest depth, cm
LUnpunHa Ha rbpauTe, cm 189 168 248 219 323 292 358 305 386 342
Chest width, cm
O6xBar Ha repgure, cm 88,4 826 110,1 106,3 134,7 1254 1764 161,3 1789 165,22
Chest girth, cm
O6xBar Ha CBUpKaTa, CM 10,2 98 138 131 17,1 162 17,9 167 191 171
Cannon bone girth, cm
3a no-nb/siHa XapaxkTepucTuka Ha The constitution indices were

nponopumuTe Ha TesiocnoxeHwe usuuc- | calculated for a more complete
nmMxme uHAekcuTe Ha TenocrioxeHue. | characterization of the body proportion.
OcobeHocTuTe Ha TUNa u TesocnoxeHne | The comparison between the
Ha sKoBeTe 3aBbpluM/M pacTexa cu u | characteristics of the type and

CpaBHEHMe C KpaBu OT bBbarapckoto
YyepHoOWapeHo roBego, W3MepeHn B
MneBeHCKNss pervoH e HarnegHo uspa-
36HO C WHAEKCMTE Ha TesloC/IoKeHne
(Tabnumuya 2). OT M34nCNEeHNTE UHOEKCK e
BWAHO, Y€ SKOBETE Cca OTHOCUTESTHO
KbCOKpakn. THAn0TO MM e pasTerHaro
[ob6pe, nvart gobpe pas3BuUT rPbAEH KoL,
npegHata 4yacT Ha TA/10TO e no-gobpe
pasButa OT 3agHaTa BbB Bpb3ka C
BMCOKOM/TAHUHCKOTO MM OTI/IEXAaHe,
WHOEKCHT UM 3a pa3BUTUE Ha KOCTUTE €
OTHOCUTE/THO BUCOK.

C nomowta Ha WHAeKcuTe no-
NIeCHO Cce YycTaHoBsiBa MponopuuoHas-
HOCTTa B PasBUTMETO U KOHCTUTYLMOHAN-
HUTE Pas/Ivuns Npu CpPaBHABAHUTE XMB-
oTHK. Mo knacudmkaymatTa Ha Kuleshov
(1931) «KoOHCTMTYUMSiITa Ha SIKOBETE,
oTrnexgaHn B Peny6nuvka Bbarapus, e
NAbTHA MO TUN KOHCTUTYLUS.

HawwuTte pesyntatm ce pgobnwxa-
BaT Ao pesyntatute Ha Chysyma (2003)
n Chysyma et al. (2005), Kuzmina (2009),

constitution of the yaks, which have
finished their growth, and cows of
Bulgarian Black and White Cattle
measured in the region of Pleven are
shown in the indices of body constitution
(Table 2). The yaks are relatively short-
legged according to the indices. Their
body is stretched well, they have a well-
developed chest, the front of the body is
better developed than the back in relation
to their high-mountain breeding, and the
bone development index is relatively
high.

It is easier to establish the
proportionality in development and the
constitutional differences in the compared
animals with the help of the indices.
According to Kuleshov (1931) classification,
the yaks that are being bred in the
Republic of Bulgaria have thick
constitution type.

Our results are close to the results
of Chysyma (2003) and Chysyma et al.
(2005), Kuzmina (2009), Oorzhak et al.
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Oorzhak et al. (2009) n Chysyma and

Kan-ool (2016) npu ekcTepnopHu uscnea-

BaHUA Ha AKOBE.

(2009) and Chysyma and Kan-ool (2016).

Ta6r||/|u,a 2. MIHOEKCK Ha Te/NNOC/IOXKEHNETO Ha XEHCKN AIKOBE U KpaBu OT 6'b]'|rapCKOTO

yepHoLUapeHo roeeao

Table 2. Constitution indices of female yaks and cows of Bulgarian Black and White

Cattle breed

YKeHckun sikoBe oTrnexaaHun
B bbvnrapua Ha 36 meceua
Female yaks bred in
Bulgaria at the age of 36

MHaekc / Index

Kpasu ot BYLU
Ha 36 mecela

months the age of 36 months

3a HafCcTpoeHoOCT 102,2 109,9

Of body mass

3a pa3TerHaTtoct 116,2 120,8

Of body extension

NpbaeH / Chest 48,1 61,8

3a coutoct / of compactness 126,5 118,2

3a macusHocT / of massiveness 147,0 156,4

3a pa3BuTne Ha KoctuTte 15,2 15,6

Of bone development

XXvBoTOo Terno Ha  AKkoBeTe
onpegenuxme no  cdopmynata  Ha
TpyxaHOBCKU (1979). Bb3MoxHuTE

OTK/IOHEHWS MPU N3YNC/ISBAHE HAa XMBOTO
Terno no tasu coopmyna ca + 15-20 kg.

We determined the live weight of
the yaks according to Truhanovski's
formula (1979). The possible deviations
in the calculation of the live weight of this
formula are £ 15-20 kg.

Tabnuua 3. )KMBO Tersio Ha MBbXKN U XXEHCKU AKOBe Ha pa3/inyHa Bb3pacT
Table 3. Live weight of male and female yaks at different age

XKuso Terno / Live weight, kg

Ha 3 meceua Ha 6 meceua Ha 12 meceua Ha 36 meceua Ha 60 meceua
at 3 months at 6 months at 12 months at 36 months at 60 months
MBXKN YKEHCKM MBXKN YKEHCKM MBXKN EHCKM MBXKN YKEHCKM MBXKN EHCKM
males females males females males females males females males females
56,80 50,49 106,52 99,16 167,53 147,66 328,87 265,47 331,60 278,04

[vHamukaTa Ha XUBOTO TErn10 npu
nocTeMOpuoHasTHUSA Neprog, Npu sSKoBeTe
e nokasaHa Ha (Ta6bnuua 3). Ha 12
MeceLa XUBOTO Terno sapupa ot 147,66
kg npu xeHckmte po 167,53 kg npu
MbXKUTE >KMBOTHW. Ha 36 mMeceua
XnBoTOo Terno npu e 328,87 kg npwu
MBXKUTE 1 265,47 kg npu xeHckute. Ha
60 meceua — 331,60 kg npu MbXKMTE
XUBOTHU 1 278,04 kg Npun XXeHcKuTte.

MonyyeHmTe OT Hac pesyntaTu ca
6/IM3KM MO CTOWHOCT C pe3ynatatute
nonyyexHu ot Habiryanova and Nasutaev

The live weight dynamics of the
post-embryonic stage of yaks is shown in
(Table 3). The live weight at the age of 12
months varies from 147.66 in females to
167.53 kg in male animals. At 36 months,
the live weight is 328.87 kg for males and
265.47 kg for females. At 60 months —
331.60 kg in male animals and 278.04 kg
in females.

Our results are similar in value to
the results obtained from Habiryanova
and Nasutaev (2014) in the
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(2014) npun aknumaTu3npaHe Ha sIKoBe B
Mpumopckua kpait Ha Pycuss u Chysyma
and Kann-ool (2016).

N3BOAN

AnHamykaTa Ha XXMBOTO Terso U
Bpb3kaTa W C NMHEHWTE W3MEpBaHUS
npu sKoBe, oOTrAexgaHn B Peny6nuka
Bbnarapus npes pasnnyHM nepuoau Ha
OHTOreHe3aTa e pefatuBHa. [osoBuST
AnMopcusbM Npu Buaa Sk € BUAUMO
N3paseH.

Mo TMN Ha KOHCTUTYUMATa aganTtu-
paHuTe sikoBe MoraT Aa 6bJaT OTHECEHU
KbM TUMNA — NTbTHA KOHCTUTYLMS. C Hesl e
CBbp3aHa  BMcOKaTa  ajganTauuoHHa
CMnocoBHOCT KbM eKCcTpeMHaTa cpefa Ha
YXMBOT BbB BUCOKOM/TAHWMHCKMTE NacuLla.

Mo UBSAT Ha KoXaTa M KocMeHaTta
nokpuBka HabsoAaBaHWTe sKoBe ca
KnacumumMpaHn KbM Kateropumute: yepeH
AK, UMMNEPCKN SK U eAUHUYHN eK3eMMNIAPK
KbM KpasiCKu siK.

acclimatization of yaks in Primorsky Krai
of Russia and Chysyma and Kann-ool
(2016).

CONCLUSIONS

The live weight dynamics and its
relation with the linear measurements of
yaks bred in the Republic of Bulgaria
during different periods of ontogenesis are
relative. Sexual dimorphism is visibly
pronounced.

By type of constitution, adapted
yaks can be referred to a type of thick
constitution. It is connected with the high
adaptation capacity to the extreme
environment of living in high mountain
pastures.

According to the skin colour and
hair cover the observed vyaks are
classified into the following categories:
black vyak, imperial yak and single
specimens of royal yaks.
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