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PE3IOME

LlenTa Ha HacToAwweTO u3cnefBaHe
6e fa ce uHayuypa nposisata Ha CUHXPOHEH
eCTpyC 4pe3 KbCW NporectareHoBU TpeTu-
paHus 1 CMHTeTUYeH aHanor Ha PGF 2a npu
A3BUCKM OT CuHTeTMYHa nonynauma 6bn-
rapcka mneuyHa. OnuTbT e npoBefeH c 24
A3Buckn npes meceunte 09-10/2016. bsaxa
cthopmmpaHn gge onuTHM rpynu (no 12
XVBOTHW BCAKa), B 3aBMCMMOCT OT NPOAbII-
XWUTENHOCTTa Ha MpecToli Ha TamnoHute —
Mpyna 1 (7 gHn) n 'pyna 2 (6 gHn). B mo-
MEeHTa Ha MocTaBsiHe Ha TaMnoHuTe 6e WH-
XeKTupaH cvHTeTMYeH aHasor Ha PGF2a —
0,5 ml Alfabedyl® (a.g.B. alfaprostolum).
Mpn mMaxaHe Ha TaMNoOHWUTE XUBOTHUTE Cce
Tpetupaxa ¢ 400 Ul PMSG. Ha 48 -usa yac
cnef mMaxaHe Ha TamnoHuTe oBueTe 6saxa
u3cneiBaHn Ha HasiMyve Ha ecTpyc upes
ectpyc - getektop (Draminski Ltd). OBue ¢
eflekTpuyecko cbnpotueneHne < 350 eam-
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SUMMARY

The aim of the present study was to
induce synchronized estrus by short-term
progestagen treatments and synthetic
analogue of PGF 2a at nulliparous ewes
from Synthetic population Bulgarian milk.
The experiment was carried out with 24
ewes, divided in 2 groups (each group —
n=12) according to duration of stay of
progestagen sponges - Group 1 (7 days)
and Group 2 (6 days), as at the time of
the placement of the sponge 0,5 mi
Alfabedyl® was put i.m. At the time of the
removal of the sponge, 400 Ul PMSG was
put i.m. At 48h after sponge removal ewes
were tested for presence of heat with an
estrous detector (Draminski Ltd).

All ewes that had electrical resistance <
350 units were considered to be in estrus.



HULUM ce npuexa, Ye ca B ecTpyc. Ha 50-us
yac oBueTe B ecTpyc 6sxa OCeMeHeHu
N3KYCTBEHO, €e[HOKpaTHO, C HepaspefeHa
cnepma B go3n — 0,3-0,4 ml. Ha 45-usa geH
cnef, U3KYCTBEHOTO OCEMEHSIBaHe € N3Bbp-
LWeHo exorpadpcko muscnensaHe 3a fokassa-
He Ha Ha/IM4YMeTo UM OTCbCTBMETO Ha 6pe-
MEHHOCT ¢ anapat Mindray DP-50 Vet ¢
MWUKPOKOHBEKCEH TpaHcatcep 5 MHz uypes
TpaHcabfoMUHasieH AoCTbN. OKOHYaTesHU-
Te pe3ynTatum OTHOCHO 3ansogsemoctra u
6uonornyHata naofoBMTOCT 6sXa OTYETEHU
cnef kpas Ha oarsaHusita. CUHXPOHW3N-
pawmaT edekt 6e 83,33% 3a pyna 2 u
58,33% 3a [pyna 1. 3annogdemoctrta
oTyeTeHa c exorpada 1M nNo oarsaHusita 6e
100% 3a Ipyna 1 un 60% 3a [pyna 2.
BrvonornyHata naogoBUTOCT M 3a ABeTe
rpynu 6e cxopgHa — 128,57% 3a Npyna 1 un
133,33% 3a pyna 2.

KnioyoBn paymn: osue,
CUHXPOHM3aLUN4, nporecTareHu

ecTpyc,

YBO/[,

B cBeToBHata n Hawara OBLe-
BbAHa MpakTuMKa ca M3BeCcTM gga Tuna
METOAM 3a KOHTPOJT Ha MOSIOBOLMKANY-
HaTa AEeMHOCT U MHAYUUpaHe Ha CUMHXPO-
HEH eCTpyC: XOPMOHa/IHN unn dapmako-
NIOTUYHN N HEXOPMOHaJ/IHW (€CTECTBEHN).
B EBpona, Hail-pa3npoCTpaHEHUSAT XOop-
MOHasIeH MeTo[ 3a CUHXPOHM3aLusa Ha
ecTpyca npu ApebHuTe NpexmBHU e ypes
M3N0/3BaHETO Ha (MHTpa) BaruHaIHM
TaMmnoHun (rbOM) UMNPErHUPaAHN CbC CUH-
TeTnyHn nporectareHn (FGA wnm MGA)
(Danko, 2003; Menchaca and Rubianes,
2004; Abecia et al., 2011). MNMpu Tpagu-
UMOHHUTE CXEMW 3a CUMHXPOHM3auus Ha
ecTpyca C WHTpaBarvHa/Hu rbbu, Te
npecrtosBaT BbB Biara/mweto ot 9 go 19
OHW, TocneaBaHW OT MHXEKTUMPaHe CbC
CXK or — 48 po 0 yac Ha mMaxaHe Ha
TamnoHuTe (Wildeus, 2000).

CbrnacHo HoBUTE cXxBaljaHus 3a
onunkynHua pacTtex (BbAHOBUS MOAen,
Kakto M 4ye Bcsika (DONMKY/HA Bb/HA ce
nosiesiBa Ha BCekn 5-7 pgHK), paboTHa
rpyna ot yyeHu (Menchaca and Rubianes,
2004) pasBu pasnNnyHKU anTepHaTUBHM,
KbCW MO-BPEME NporectareHoBN TPETU-

Ewes in heat were inseminated artificially
with non-diluted semen with dose 03,-0,4
ml at 50h after sponge removal. 45 days
after artificial insemination days an
ultrasound observation with
transabdominal approach was done to
detect pregnancy. It was used Mindray
DP-50 Vet device and probe with
frequency 5 MHz. The final results for
fertility and fecundity were evaluated after
lambing. The synchronized effect was
83,33% for Group 2 and 58,33% for
Group 1. Fertility evaluated by ultrasound
and lambing was the same — 100% ror
Group 1 and 60% for Group 2. The
fecundity for both groups was the same —
128,57% for Group 1 and 133,33% for
Group 2.

Key  words: ewes,
synchronization, progestagens

estrus,

INTRODUCTION

In world and our sheep breeding
practice, the methods of estrus
synchronization (ES) can be classified as
natural (non-hormonal) and
pharmacological (hormonal). In Europe,
the most common hormonal method for
ES of small ruminants are with
intravaginal sponges, impregnated with
progestagen (flurogestone acetate FGA or
medroxyprogesterone  acetate = MGA)
(Danko, 2003; Menchaca and Rubianes,
2004; Abecia et al., 2011). The traditional
treatments with intravaginal sponges
impregnated with progestagen consists of
insertion of them over periods of 9 to 19
days and used in conjunction with PMSG,
injected at the time of sponge removal or
48 hours prior to sponge removal
(Wildeus, 2000).

According to the new concepts of
follicular growth (the wave model, and that
each follicular wave appears every 5-7
days), a working group of scientists
(Menchaca and  Rubianes, 2004)
developed various alternative, short-term
progestagen treatments in sheep and



paHus npu OBLETE M KO3uTe, CbCTosALa
ce OT npeansBuKBaHeTO Ha 5-7 gHeBeH
nporectepoHoB (poH. 3a ga ce nonyyar
[o6pu pesyntatM nNpuv UHAyumpaHe Ha
ecTpyc cnef KbCu TpeTupaHusa npes
ecTpasiHMa ce30H HeobxoaMmo e pga ce
OCUIypU Perpecust Ha XbToTo TAM0. AKO
nyTeosim3ara ce MHayumpa B Ha4asioTo Ha
KbCUTE TpPEeTUpaHusi, BCUYKM XEHCKU Lie
nogabpXart Nnogo6HN 1 afekBaTHN CEPYM-
HM HMBA Ha €EK30reHeH MpPOrecTepoH Mo
Bpeme Ha TpetumpaHuaTa (Menchaca and
Rubianes, 2004). KpatkuTe nporecTare-
HOBW TPeTMpaHus, nocneaBaHn oT UHXEK-
TupaHeTo Ha CXK, ca edhekTMBHU KakTo
npes aHectpaneH ce3oH (Ungerfeld and
Rubianes, 1999), Taka n npe3 ecTpaseH
ce3oH (Vinoles et al, 2001; Ustuner et al.,
2007; Karaca et al., 2009; Metodiev and
Raicheva, 2011).

B npeaxogHo Hawe wuscnegBaHe
(Metodiev and Raicheva, 2014) Hue nHay-
UMpaxme CUHXPOHEH €ECTPyC 4pe3 KbCu
nporectareHoBn TpeTupaHusa (6 AHEBHU
TpeTvpaHns ¢ wnu 6e3 TpeTupaHe CbC
CUHTETMYEH npocTarnaHivH npu nocrta-
BAHE Ha TamnoHa) B Ha4yasnoTo Ha C/yud-
HaTa KamnaHus (mecey, o) Npu A3BUCKN
(18 meceyHa Bb3pacTt) oT CHUHTETMYHA
nonynaynss 6barapcka MJ/eYHa, Kato
NPWIOXKEHNTE CXEMM 3a CUMHXPOHM3aLNS
Ha ecTpyca umawe p[o6bp CUHXPOHM-
3upaLl edekt (90% u 66,67%), HO cnaba
3annogaemoct (22,22% n 33,33).

LlenTa Ha HacToALETO uscnenBaHe
6e [Ja ce CUHXpOoHu3Mpa ecTpyca npu
A3BUCKM  OT CuHTeTMYHa nonynauus
6barapcka miedyHa (CrbBM) upe3 kbcu
nporectareHoBu TpeTMpaHus ¢ pasnnyHa
npoab/KUTENHOCT (6 cnpsiMo 7 AHW) w”
CUHTETUYeH aHasior Ha PGF 2a.

MATEPWNANT N METOA4WA

OnuTbT € NpoBefeH C 24 [3BUCKM
(21 meceuHa Bb3pacT), ¢ OTC (oueHKka Ha
TENECHOTO CbCTOsIHME) cpegHo 3,25, npe3
meceunte 09-10/2016. OBueTe ca OT-
rnexaaHn Ha nawa Ha BMCOKO M/IaHMHCKO
nacuwe (1400 m H.B.) 1 ABa AHU npeau
NMocTaBsIHETO HA TaMMOHUTE Ca CBa/IEHN B

goats, consisting of the induction of a 5-7
day progesterone background. In order to
obtain good results in estrus induction
after short treatment during the estrus
season, it is necessary to provide
regression of the corpus Iluteum. If
luteolysis is induced at the beginning of
short treatments, all females will maintain
similar and adequate serum levels of
exogenous progesterone during treatment
(Menchaca and Rubianes, 2004).

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

In our previous study (Metodiev and
Raicheva, 2014), we induced
synchronized estrus by short-term
progestagen treatments (6 day treatments
with or without synthetic prostaglandin
treatment at sponge placement) at the
start of the breeding campaign (July) with
nulliparous ewes (18-month)  from
Synthetic  population Bulgarian  milk
(SPBM), as the applied synchronization
schemes had a good synchronizing effect
(90% and 66,67%), but low fertility
(22,22% and 33,33).

The aim of the present study was to
induce synchronized estrus by short-term
progestagen treatments (6 vs. 7 days)
and synthetic analogue of PGF 2a at
nulliparous ewes  from Synthetic
population Bulgarian milk (SPBM).

MATERIAL AND METHODS

The experiment was carried out
with 24 nulliparous ewes (21 months old),
with average BCS (body condition score) =
3,25, during months 09-10/2016. The
sheep are raised in a high mountain
pasture (1400 m above sea level) and two
days before the insertion of the sponges



ekcnepumeHTtasiHata 6as3a Ha WHcTUTyTa
(H.B. 541 m). [JO TO3M MOMEHT XNBOTHUTE
Cca XpaHeHW efMHCTBEHO Ha nawa. lNpwu
CBa/IAHETO UM, OCBeH nawara, e
3anoyHasio noaxpaHeaHe ¢ okono 200
rpamMa CMASHO XuUTo. bsxa cdopmupaHu
ABe onuTHW rpynu (No 12 XXMBOTHU BCAKA),
B 3aBMCUMOCT OT MPOALI/DKUTESTHOCTTA Ha
NpPecToi Ha TamMMnoHUTE.

Mpyna 1 — T[Mpogb/MKUTENTHOCT Ha
TpeTUpaHeTo C BarMHasHX TamnoHn (30mg
FGA  (Synchropart®  CEVA  SANTE
ANIMAL) 7 gHu. B MOMeHTa Ha nocTaBsiHe
Ha TaMnoHMTE Ce MWHXEeKTUpa CUHTETUYEH
aHasnor Ha PGF2a — Alfabedyl CEVA ANIMAL
HEALTH (a.n.B. alfaprostolum). NHxektupa-
He cbc CXKK B go3a 400 Ul (Synchropart®
PMSG, CEVA SANTE ANIMAL),B MOMeHTa
Ha MaxaHe Ha TaMnoHuTe.

Mpyna 2 — Coblwute TpeTupaHua n
npoueaypu kato N'pyna 1, HO NPecToAT Ha
BarvMHasiHM TamnoHn 6e ¢ Npoab/HKUTEN-
HOCT 6 OHW.

Ha 48-na uyac cneg maxaHe Ha
TamnoHuTe oBuUeTe 6sxa uscnenBaHu Ha
Hanuyve Ha ecTC ype3 ecTpyc -AeTeKTop
(Draminski Ltd). OBue c enekTpuyecko
cbnpotmBneHne < 350 egmHuUm (cbrnac-
HO WMHCTpYKUMWUTE Ha (hupmaTa npousBo-
avten un npeaxofHW Hawmn onuTtu) ce
npuexa, ye ca B ectpyc. Ha 50-ua vac
OBLEeTe B ecTpyc 651xa OCEMEHEHMN U3KYC-
TBEHO, eHOKpPaTHO, C Hepa3peeHa cnep-
Ma B fo3n — 0,3-0,4 ml, cbrnacHo npeg-
BapuTE/IHO U3roTBEH C/lydyeH nnaH. bsxa
13Mnon3BaHn 4 Koya, KaTo OT BCEKU KOY ce
nosyyaBsaxa no 2 nocriefoBaTesiHu eskysna-
Ta, Kato cpefHuTe nm obemun 6sxa 1-1,2ml.

Ha 45-na peH cnep n3KycTBeHOTO
OCeMeHsIBaHe € M3BBbPLUEHO exorpadcko
nu3cnefiBaHe 3a foka3BaHe Ha Ha/lMyneTo
WA  OTCLCTBMETO Ha OpeMeHHOCT ¢
anapat Mindray DP-50 Vet ¢ Mwukpo-
KOHBEKCeH TpaHcatocep 5 MHz upes
TpaHcabfoMuHaneH AocTbn. 3a 6pemeH-
HU ce npuexa >XUBOTHUTE, NPW KOUTO ce
BMU3yanusnpaxa geTtyc/u u nnayeHTomu, B
CbOTBETCTBME Ha rectauMoOHHaTa Bb3-
pacTt, ycTaHOBeHa B MNpeaxoAHO Halle
npouyBaHe (Metodiev, 2013). OkoHuaTen-
HUTe pe3ynTaTu OTHOCHO 3ansoAAemMocCT-

they were transported in the Experimental
base of the Institute (541 m above sea
level). Until that moment, the animals
were only grazed. At the time of their
removal, besides grazing, about 0,200 kg
of ground wheat was fed per head per
day. Two experimental groups (12
animals each) were formed, according to
duration of stay of progestagen sponges.

Group 1 — The duration of
treatment with sponges continued 7 days
(30mg FGA (Synchropart®, CEVA
SANTE ANIMAL). At the time of the
placement of the sponge, 0,5 ml
Alfabedyl® was put i.m. (CEVA ANIMAL
HEALTH, alfaprostolum). At the time of
the removal of the sponge, 400 Ul PMSG
(Synchropart® PMSG, CEVA SANTE
ANIMAL), was put i.m.

Group 2 — The same treatment and
procedure as Group 1, but the the
duration of treatment with sponges
continued 6 days.

At the 48" hour after the sponge
removal, the ewes were examined for
estrus by estrus detector (Draminski Ltd).
All ewes that had electrical resistance =
350 units were considered to be in estrus
(according to users’ manual and our field
observations). At the 50th hour after the
sponge removal, the ewes in a heat were
artificially ~ inseminated, once  with
undiluted sperm at doses of 0.3-0.4 ml,
according to a pre-prepared event plan.
Four rams were used and from a ram was
collected 2 consecutive ejaculates, as
their mean volumes were 1-1.2ml.

On the 45th day after artificial
insemination, an ultrasound examination
was performed to prove the presence or
absence of pregnancy with a Mindray DP-50
Vet ultrasound system with a 5 MHz
microconvex transducer via transabdominal
access. The animals were considered
pregnant, if fetus (es) and placenta were
visualized, according to the age of
gestation, established in our previous
study (Metodiev, 2013).

Final results on fertility and fecundity were



Ta 1 6uonornmyHaTa nNOAOBUTOCT OsAXa
OTYETEHM CNef Kpas Ha oarBaHusTa.
EpHa oBua ot 'pyna 1 e abopTupana B
nocnegHaTa TpeTvHa Ha 6pemMeHHocTTa C
2 theTyca.

Baxa
nokasartenu:

- CUHXPOHHOCT B MposiBaTa Ha
ecTpyca Ha 48 -us yac cfief, MmaxaHe Ha
TamnoHuTe - 6poil oBue B ecTpyc/obu
6poit oBue x 100.

- 3annogsemoct  (ycTaHOBeHaHa
exorpadickn) —  BpeEMeHHU oBue/
ocemeHeHun osue x 100.

- 3annogaemoct (No oarsaHuATa) —
poaunu osue/ ocemeHeHu osue x 100.

- bnonornyHata MI04OBUTOCT  —
abopTmpaHu, X1BOPOAEHN W MbPTBOPO-
AeHn arHeTa/ oarHeHuTe oBue x 100.

npocnegeHn  crnepHuTte

PE3YJITATU N OBCBXXOAHE

CxeMaTta Ha CUHXpPOHM3auusi npuo-
XeHa npu pyna 2 nma no-fob6bp edekT
cnpsaMo Tasu, npuioxeHa npu Mpyna 1 —
83,33% cnpsimo 58,33% (Tabnvuya 1). U npu
[BeTe rpynu cpefHuTe CTOWHOCTM Ha Baru-
Ha/THOTO €/IeKTPUYECKOTO CLMPOTUB/IEHNE
Ha oBUETe, C NPOsIBEH eCTPyC e CXOAeH —
250 (Fpyna 1) cnpsamo 238,5 (Fpyna 2)
eavHnLN.

calculated after the end of the lambing.

One sheep of Group 1 aborted in the last
third of the pregnancy with 2 fetuses.

The following parameters were
studied:

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

- Pregnancy rate (according
ultrasound screening) — pregnant ewes/
inseminated ewes x 100.

- Fertility (after lambing) — lambed
ewes/ inseminated ewes x 100.

- Fecundity - the number of born
lambs (included all born lambs - live,
dead and aborted) / lambed ewes x 100.

RESULTS AND DISCUSSION
The scheme of estrus
synchronization applied to Group 2 had a
better effect than that applied to Group 1 -
83.33% vs. 58.33% (Table 1). In both
groups, mean vaginal electrical resistance
of ewes with estrus was similar to - 250

(Group 1) versus 238.5 (Group 2) units.

Tabnuua 1. Bpoii Ha oBUeTe ¢ MaHMpecTUpaH ecTpyC, CUHXPOHM3MpPaLL, edhekT n
BarvHaJIHO CbNPOTMB/IEHNE HA OBLETE OT ABETE ONUTHU FPynu

Table 1. Number of ewes, that came in estrus, effect of synchronization and
vaginal electrical resistance of ewes from the two experimental groups

pyna Bpoii Ha oBueTe ¢ CMHXpOHM3Mpal, BarvHasHo CbnpoTUBEHUE,
Group MaHupectupaH ectpyc EdpexT / Effect of EAVHWLW (cpepHo)
Number of ewes, that synchronization Vaginal electrical resistance
came in estrus % UNIT (mean)
Mpyna 1/ Group 1 7 58,33 250
pyna 2 / Group 2 10 83,33 238,5

MonyyeHuTe pesynTatu 3a CUHXPO-
Hu3auuaTa 3a pyna 2 e cxofeH ¢ pesyn-
TatuTe, CbOOLWEHM OT JApyrn aBTopu
(Ungerfeld and Rubianes, 1999; Vifoles et
al. 2001; Ustuner et al., 2007; Karaca et al.,
2009; Maslev et al., 2010; Martemucci and
D’Alessandro, 2011; Metodiev  and
Raicheva, 2011). ABTopute cbobuiaBaT, ye
CUHXPOHM3NpawmnAT edoekt e or 80-100%

The obtained results for Group 2
about EES were similar to the results
reported by other authors (Ungerfeld and
Rubianes, 1999; Vifoles et al. 2001;
Ustuner et al. 2007; Karaca et al., 2009;
Maslev et al.,, 2010; Martemucci and
D’Alessandro, 2011; Metodiev and
Raicheva, 2011). The authors report that
the EES is from 80-100% to 144 hours



po 144 vyac cnepn maxaHe Ha TamnoHa. B
npeaxogHoTo Hawe uscnegsaHe (Metodiev
and Raicheva, 2014) CUHXpPOHW3MpALLNAT
edpekt 6e€ 90,0% npu Kn3Non3BaHe Ha
cbllata cxema, Kakto npu pyna 2. 3aulo
npu pyna 1 CUHXPOHM3NPALLMAT edekT e
Mo-HUCBK OT OYakBaHUA, MOXe camo [Ja
npegnonarame. Hali-BepOATHO ce Ab/KK
Ha WHAMBMAYaNHWA OTrOBOP HAa BCSAKO
XMBOTHO. BCWMYKM XMBOTHW, ydyacTBaliv B
eKkcrnepumeHTa 6axa n3pasHeHu No Bb3pacT
n OTC, rnegaHn npy efHn Un  Cblun
ycnosus. B npegxogHo Hale npoy4ysaHe
(Metodiev and Raicheva, 2011) ¢ Bb3pacT-
HN oBuUe (4-6 roguwHK) OT nopogara Mn
Ob0 ®paHC 3a MHAyuMpaHe Ha CUHXPOHEH
ecTpyc ¢ 6 AHeBHO nporecTareHoBO TPeTu-
paHe, HWe HabnwgaBaxme, ye NpuU HSAKOW
OBLie eCcTpyCbT HacTbnBa crnef 48-ua yac
OT MaxaHe Ha TamnoHuTe. Bb3MOXHO e U
HSKOW OBLIETE, KOUTO HE NPOsABMXa ecTpyc B
HacTosILLEeTO npoy4yBaHe, Aa ca Oownn B
ecTpyc cnef 48 yac.

3annogsemocTTa € Mo-BUCOKa npu
MNpyna 1 — 100% cnpsamo 60,0 3a 'pyna 2
(Tabnuua 2). 3annogsaemMocTTa oT4yeTeHa C
exorpadha cbBnaga saniogfaemMoctra orTye-
TeHa Mo oareaHusATa. 3anongsemocTtTa Ha
OBLIETE B HACTOALUMAT ONUT € MOo-BUCOKA B
CpaBHeHVe CbC 3anio4semMocTTa, nosydye-
Ha B MpeaxoAHOTO Halwe mnpoy4yBaHe C
A3suckn CIMNBM (Metodiev and Raicheva,
2014). Te3n No-BUCOKM CTOMHOCTUN BEPOAT-
HO ce Ab/kaT Ha no-gobpoto OTC Ha
XUBOTHUTE B TO3U ekcnepumeHT — 3,25,
JoKato B NPeaxodHUs  eKCrepumeHT
(Metodiev and Raicheva, 2014) OTC 6e
2,6. VMI3BeCcTHO e, 4ye OBUETE, KOUTO ca B
[o6po TenecHo cbeTosiHne (Todorov et al.,
1994) ce 3annoxpaar no-s1ecHo 1 6/IU3HAT B
no-rofiiM MNpPOLUEHT, OTKO/IKOTO cnaéute
oBLe. Bucokarta 3aniogAaemocT 1 npu ase-
Te rpynu e B CbOTBETCTBME Ha npepa-
nonoxeHveto Ha Menchaca and Rubianes,
(2004), ye BUCOKMTE KPATKOCPOYHW TPeTu-
paHus ¢ nporectareHn moxe 6u no-gobpe
[Ja KoHTponupaT oMKy nHaTa AMHamuka un
Ja nogobpATt 3annogsemoctTa npu cxemu-
Te 6asvpaHu Ha nporectareHn npu AIDK
OTKOMIKOTO  ABJITOCPOYHUTE  Mporpamu.
HawwuTte pe3yntatu 3a 3annogsemMocTTa ca
B CbOTBETCTBME C pe3ynraTute NosyvyeHu
oT apyrn aBTopu — Ungerfeld and Rubianes

after removal of the sponges. In our
previous study (Metodiev and Raicheva,
2014), the EES was 90.0% using the
same scheme as for Group 2. Why the
EES for Group 1 was lower than we
expected, we could only speculate. Most
likely, it is due to the individual response
of each animal. All animals involved in
the experiment were equalized by age
and BCS, raised in the same conditions.
In our previous study (Metodiev and
Raicheva, 2011) with multiparous ewes
(4-6 year old) from the lle de France
breed, we induced synchronous estrus
with 6 day progestagen treatment, we
observed that in some sheep estrus
occurred 48 hours after removing the
tampons. It is also possible that some
sheep that do not manifest estrus in the
present study have come to estrus after
48 hours.

Fertility was higher for Group 1 -
100% vs. 60.0 for Group 2 (Table 2). The
pregnancy rate recorded with the
ultrasound coincided with the fertility,
obtained by lambing. The fertility in the
current study was higher than that
obtained in our previous study with SPBM
nulliparous  ewes (Metodiev  and
Raicheva, 2014). These higher values
were probably due to the better BCS of
the animals in this experiment — 3.25,
whereas in the previous experiment
(Metodiev and Raicheva, 2014) BCS was
2.6. It is well known that sheep that are in
good body condition (Todorov et al.,
1994) are easier to fertilize and they give
twins in a higher percentage than the
weak sheep. High fertility in both groups
was in conformity with the suggestion of
Menchaca and Rubianes (2004) that high
short-term progestagen treatments may
better control follicular dynamics and
improve fertility in small ruminants than
long-term programs. Our fertility results
were in correspondence with the results
obtained by other authors — Ungerfeld
and Rubianes (1999) — 66.7%, Vifoles et
al. (2001) — 87.0%; Karaca et al. (2009) —



(1999) — 66,7%, Vifioles et al. (2001) —
87,0%, Karaca et al. (2009) — 71,6%,
Martemucci and D’Alessandro (2011) —
80%, kaTO MpyY BCWYKM OCEMEHSIBAHETO €
6110 ecTecTBEHO W NpU paxpam Bede
oBue. [Mo-HUCKM CTOMHOCTWM Ha 3ansojse-
MocT nonyyasat Ustuner et al. (2009) —
20% npu U3KyCTBEHO OceMeHsiBaHe, Maslev
et al. (2010) — 28,6%, npu ecTecTBeHO
OCEMEHSIBaHE.

71.6%, Martemucci and D’Alessandro
(2011) — 80%, as all these results were
obtained after natural mating and
multiparous ewes, not fixed-time artificial
insemination and nulliparous ewes.
Lower fertility rates are obtained by
Ustuner et al. (2009) — 20% with artificial
insemination, Maslev et al. (2010) -
28.6%, with natural insemination.

Tabnuua 2. 3anioaaemMocT (4pe3 yipa3ByKoBa AMarHOCTUKa U NO oarBaHusTa) u
N040BUTOCT Ha OBLETE OT ABETE ONMUTHU rpynu
Table 2. Pregnancy rate, fertility and fecundity of ewes from the two

experimental groups

Mpyna 3annogsemocT (4pes 3annoasemocT no oarsaHusita) bruonornyHa
Group ynpasBykoBa guarHoctuka)  Fertility, according lambing  nnogosutocT,
Pregnancy rate, according % Fecundity
ultrasound screening, % %
Mpyna 1/ Group 1 100 100 128,57
pyna 2 / Group 2 60,0 60,0 133,33
CTtoilHoCcTMTE 3a 6uonorMyHaTa The values of fecundity were

NA0A4OBUTOCT 3a CXOOHW W Npu ABeTe
rpynu — 128,57% 3a Npyna 1 n 133,33%
3a pyna 2 (Tabnuua 2). MNonyyeHute
pesynTatu ca B CbOTBETCTBUE C pe3yn-
Tatm 3a 6uonornyHaTa nAOAOBUTOCT Ha
OBLETE Ha MbPBO paxjaHe OT cblyaTa
nopoga mn crago — 128,57% (Metodiev,
2013), 123,0% (Ivanova, 2013).

n3BOAMN

MNHayumpaHeTo Ha CMHXPOHEH ecTpyc
6e no-gobpo npu cxemara C 6 AHEBHM
nporectareHoBo TpeTupaHe (83,33% CUH-
XpOHU3MpaLy, edekt) 1 cnpssiMo 7 AHEBHOTO
TpeTupaHe 58,33%. 3annopgaemoctrta (OT-
yeTeHa C exorpada v no oarBaHusita) 6e
no-go6pa npu oBLeTe OT rpynaTa cbC CbC 7
AHeBHN TpeTupaHns (100%cnpsimo 60%), a
6uonornyHara nIOJOBUTOCT M 3a [BeTe
rpynn 6e cxogHa — 128,57% 3a Mpyna 1 un
133,33% 3a [Ipyna 2. OT nonyyeHute
pesynTtaTtu HUe gaBame NpeBec Ha cxemara
€ 6 fHEeBEH MpecToi Ha TaMNoHUTe CNPSIMO
Tasn CcbC 7 [AHW, MNopaau Mo-BUCOKMSA
MPOLEHT Ha OBLETE CbC CUHXPOHEH ecTpycC
Ha 48 vac cnej mMmaxaHe Ha TaMnoHuTe.

similar — 128.57% for Group 1 and
133.33% for Group 2 (Table 2). The
results obtained were in correspondence
with the results for the fecundity of
nulliparous ewes of the same breed and
herd — 128.57% (Metodiev, 2013) and
123.0% (lvanova, 2013).

CONCLUSIONS

The induction of estrus
synchronization was better with the 6-day
progestagen treatment protocol (83.33%
synchronicity) than 7 days treatment
protocol 58.33%. The fertility (reported by
ultrasound and lambing) was better in
ewes in the 7-day treatment group (100%
vs. 60%), and the fecundity for both
groups was similar — 128.57% for Group 1
and 133, 33% for Group 2. Based on the
results obtained, we give preference to
the 6-days progestagen treatment vs. 7
days, due to the higher percent of ewes in
estrus on the 48-th hour after sponge
removal.
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PE3OME

MpuBegeHn ca fdaHHW 3a AuHaMK-
KaTa M pacTexa Ha Koxara M KocMeHarta
MOKpMBKa NPWY MAIEYHN Kpasu OT NopoanuTe
MoH6enunapg 1 CuMeHTasnn OTriexgaHu
cB0O6OAHO 6OKCOBO BbBB (pepmara Ha
ExkcnepumeHTaniHaTta 6a3a Ha WIMK3 B
paiioHa rpag TposiH. OTuuTart ce n3mep-
BaHUS Ha KoxaTa B 06n1acTTa Ha LWuATa,
Ha Bbpxa Ha JlaKkbTHaTa cTaBa W Ha
cpepata Ha nocnefHoTo pebpo, onpepge-
JIEHO € CBLOTHOLLUEHWETO Ha pasfinyHuTe
Kateropun B/flakHa B % W TErnoTo MM.
N3mepBaHnaTa Ha gebenvHara  Ha
KoXaTa ca W3BbpLBaHM C nomowTa Ha
KYyTUMETBP N0 CEe30HU (3UMa, NIATO, ECEH).
YcTaHOBEHO € Tersioto Ha kocmute B 1
cm2 1 TMPOLEHTHOTO CbLOTHOLWIEHME Ha
pasfinyHUTE BrIaKHa.

Knto4oBu gymn: Kpasu, KOXHa 1
KOCMeHa MnokpvBka, aganrtauus, cB0604HO
oTrnexnaHe

yBO/[,
TepMuHbT apantauma (adaptacio-
nat. - npuraxgaHe, npucnocobssaHe) e ¢
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SUMMARY

The paper presents data on
dynamics and growth of skin and hair
cover for dairy cows of Montbéliarde and
Simmental breeds in free breeding
conditions in boxes at the farm of the
Experimental Base of RIMSA in the region
of Troyan. There are measurements of
skin in the neck area, at the tip of the
elbow joint and at the midpoint of the last
rib are determined. The ratio of different
fiber categories and their weight were
determined. Measurements of skin
thickness were performed by a skin-fold
calliper by seasons (winter, summer,
autumn). The weight of hairs in 1 cm2 and
the percentage of different fibers was
found.

Key words: cows, skin and hair
cover, adaptation, free breeding

INTRODUCTION
The term adaptation (adaptacio in
Latin - adjusting, adaptation) is of general



06LOHay4YHO 3HayeHne. Bb3HukaHan e
NbpBOHaYaslHO B 6GuonorusTa, gHec ToW
ce BM/MTa BbB BCUYKM Cdiepy Ha XnsoTa
W e CBbp3aH C MNPOMEHWN, KbM KOWUTO
TpsibBa Aa ce npucnocobaBAT xopa U
XnBOTHU. (Madzharov, 1980)

EnHa oT ocobeHocTWTe B CTpoexa
Ha Koxatra M KOcMuTe Npu rosejata e
TepMoperynauuoHHaTa ” CMoCOBHOCT 1
Bpb3kaTta M C agantauuata KbM BbHLUHATA
cpefia Mpu pasnnyHM TemnepaTypHu rpa-
AveHTn. MHOro n3cnefgosaTesnn ca nocoyn-
NN CE30HHW, MEXAYNOPOAHN U Bb3pacTOBM
pasnvkv B febenuHaTa Ha Koxara u CTpyk-
TypaTa Ha KocMeHuTe BnakHa (Aruzamyan
1957; Dragnev, 1969; Balabanov, 1975;
Blench, 1999; Kosilov and Jaymysheva,
2009; Tsirendorjiev and Lumbunov,
2013).

Cnopes 3vmuH (2006) npuv BCUYKK
uscrneABaHM OT HEro XXUBOTHU-TOBeAa,
CBVHe, 10COBe, cailrm M [MBU CBUHE ce
HabnwgaBaT WHAMBUAYA/THU XapaKTepHU
0COOEeHOCTM B CTpoeXa Ha Koxara W
kocmute. [pu roBejaTa e oT6GenssaHa
CcpaBHUTENHO ronsama gebenvHa koxarta Ao
10113 mcm, (10,01mm). EnuaepemucsbTt
npu TAX e 3HauMTesHO TbHbK. KocMmute ca
CpaBHWTE/IHO  AeGe/iM U paBHU MO
KpaviiaTa.

Pozdyakova et al. (2015) cuuTaT, Ye
ObNroTo Bb3AEWCTBME HA HUCKUTE Temne-
pTYpy BbPXYy OpraHu3Ma Ha >XUBOTHUTE
BOAM [0 VM3MeHeHus B febenuHata Ha Ko-
XaTta, KONM4YecTBeHMs1 CbCTaB Ha KOCMeHaTa
nokpueka u TepmoperynauusaTta. Mpu ToBa
ce noBuwasa bGapuepHaTa YHKUMSA HO
KoXaTta, M3MeHs ce TOHyca Ha KpPbBOHOC-
HWTE CbAOBE M Ce yBe/iMyaBa OT/iaraHeTo
Ha NOJKOXHAa Ma3HWHa, MNoBuLiaBalla Ton-
NVH-aTa 3aluTa Ha opraHnsma.

MneuyHuTe nopoay roeeAa MokassaT
[obpy  agantalMoHHW  CMOCOBHOCTU  KbM
pasnuyHn  NPUPOAOKIMMATUYHM  061acTu
(Kirovski et al., 2008). MopdonornyHute
MEeTOAM HW MNO3BOMISIBAT Aa MpeLeHsBame
nopofHara ycTOWYMBOCT Ha rosegara KbMm
€/1IEMEHTUTE Ha pPas3NINYHMTE CE30HU U CBBLP-
3aHUTE C TAX akIMmMaTu3auuoHHM Cnocob-
HocTn (YepekaeB, 2010). [eHeTuyHaTa
06yCNOBEHOCT Mexay oTnaraHeTo Ha nof-
KOXHM MasHWHW U1 yBennyaBaHe Ha paebe-
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scientific significance. Originally emerging
in biology, it is now involved in all spheres
of life and is linked to changes that people
and animals have to adapt to (Madzharov,
1980).

One of the peculiarities in the
construction of skin and hairs in cattle is
its thermoregulation and its ability and
connection with the adaptation to the
external environment at  different
temperature gradients. Many researchers
have indicated seasonal, interbreeding
and age differences in the skin thickness
and the structure of hair fibers
(Aruzamyan 1957; Dragnev, 1969;
Balabanov, 1975; Blench, 1999; Kosilov
and Jaymysheva, 2009; Tsirendorjiev and
Lumbunov, 2013).

According to Zimin (2006), in all
animals that he has tested, such as cattle,
pigs, elk, saiga antelope and wild pigs,
exhibit individual features in the skin and
hair structure. The cattle have a relatively
large skin thickness of 10113 mcm
(10.01mm). Epidermis in them s
significantly thin. The hairs are relatively
thick and flat at the edges.

Pozdyakova et al. (2015) believe
that the long impact of low temperament
on the animal's body leads to changes in
skin thickness, the quantitative composition
of hair cover and thermoregulation. This
improves the skin barrier function,
changes the tone of blood vessels and
increases the deposition of subcutaneous
fat, increasing the body's thermal
protection.

Dairy cattle breeds show good
adaptive abilities to different climatic
areas (Kirovski et al., 2008).
Morphological methods allow us to assess
the breed resistance of cattle to the
elements of different seasons and their
associated acclimatization capabilities
(Cherekaev, 2010). The genetic condition
between the deposition of subcutaneous
fat and the increase in the thickness of the



NMHaTa Ha KOCMeHaTta MoKpuBKa Npu Xu-
BOTHMTE € OTIOBOP Ha HUCKMTE Temne-
patypy cnocobcTtBaly, 3a aganauums KbM
MOCTOSIHHO M3MEHSIWMTE Ce BBLHLUHW YCNo-
BUS Ha OKOJIHaTa cpeja.

Llenta Ha wuscnegsaHeTto € pa ce
npoyyn AMHamMukKata Ha pacTex Ha Kocme-
HaTa NoKpvBKa M NOAKOXHUTE HaTpynBaHWs
Ha MasHUHW NpY  MJIEYHU KpasBu OT
nopoante MoHb6ennapg wn Cumetan u
TsAXHaTa agantaumsi KbM cBO604HO 60KCOBO
oTrnexpaHe B NpeAn/iaHUHCKATE painoHn Ha
Bvnrapus.

MATEPVAT N METOOU

Kato matepuan nsnonssaxme 4ucTo-
nopoaHN XMBOTHW OT nopogute MoHbe-
nvapa v CrMeHTaul, MbPBO MOKOJIEHNE,
poAeHN Yy Hac U pasBbXAaHW B 4UCTO
CbCTOsAHNE. EKCnepumeHTa ce npasu criep,
61130 feceT rOAMIWIHO WMMMOPTMPaHe Ha
nsete nopoau B UIMXK3 rpag TposiH npes
2017r. O6cToATENCTBATA HA penaTnBHa na-
CMBHOCT B TEYEHMe Ha OKOJIO AeceT roAuHU
B ycnosumaTa Ha TPOSHCKUS PErvoH Ha
opraHusMuTe OT [BeTe Nopoau e OCHoBa-
HWe, Ye ocTpaTa (hasa Ha aknMmaTusauus e
npemMuHasia u, 4e B €OHO CPaBHUTE/THO
CMOKONHO CBLCTOAHWE, UMame Bb3MOXHOCT
[Ja YyCTaHOBMM peakuAaTa Ha CbliuTe B
HalyTe ekKonormyHn ycnosus. OB6eKkT Ha
HawvTe n3cnegsaHua ca kpasu oT MoHbGe-
nuapackata n CumeHTasickata nopoga oOT-
rnexpgaHn csoboaHO BbB pepma Ha Ekcne-
pumeHTanHaTa 6a3a Ha UIMK3 rpag TposiH.

Mpn BCAKa CbBPEMEHHA TEXHOM0rns
OCHOBHO 3HayeHue uMaT NpUpoao-KIUMa-
TUYHUTE hakTopu. TposiH e rpag pasno-
JIOXeH B LeHTbpa Ha penybsvka bbarapus
Ha 400 m HaZMOpCKa BUCOYUHA, KaTo cpef-
HorogMLHaTa TemenepaTtypa Ha Bb3fyxa e
11,4 °C, usmepeHa 3a 10 roguvileH nepuog.
KnuvatbT €  YyMepeHO KOHTUHEHTasleH,
naaHUHCKK. 3MaTa e NPoab/IXUTENHA U ce
Xapaktepuanpa C OOGW/IHW CHEeroBasiexu u
HUCKM Temnepatypu. CHexHaTa MOoKpuBKa
ce 3agbpxa 40-60 pagHu. Hai-xnagHus
Mecel, e deBpyapu CbC CpefHU Temne-
patypu -3 °C. Mpe3 3uMHUA nepog ca xa-
pakTepHU 1 CUMHN ceBepo3anaiHu BETPOBeE.

3a u3yyaBaHe Ha agjantauvoHHUTE
npouecn B OpraHuM3mMa Ha XWBOTHUTE OT
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animal hair cover is a response to low
temperatures  which  contribute  for
adaptation to the constantly changing
external environmental conditions.

The aim of present study is to
investigate the dynamics of growth of hair

cover and the subcutaneous fat
accumulation in  Montbeliarde and
Simmental dairy cows and their

adaptation to free breeding in boxes at the
foothill regions of Bulgaria.

MATERIAL AND METHODS

As a material, we used pure-bred
animals from Montbeliarde and Simmental
breeds, first generation, born in Bulgaria
and bred in a pure state. The experiment
is conducted after almost ten years of
import of both breeds in RIMSA in the
town of Troyan in 2017. The circumstances
of relative passivity for about ten years in
the conditions of Troyan region of the
organisms of both breeds justifies that the
acute phase of acclimatization has
passed and that in a relatively calm state
we have the opportunity to determine their
reaction in our environmental conditions.
The object of our research is cows of
Montbeliarde and Simmental breed, which
are raised freely in a farm of the
Experimental Base of RIMSA in Troyan.

The natural-climatic factors are of
major importance with every modern
technology. Troyan is a town located in
the center of the Republic of Bulgaria at
400 m above sea level, with the average
annual air temperature of 11.4 °C,
measured over a 10 year period. The
climate is moderate continental,
mountainous. Winter is long and is
characterized by heavy snowfalls and low
temperatures. The snow cover stays for
40-60 days. The coldest month is
February with average temperatures of -3
°C. Winter period is also characterized by
strong northwest winds.

To study the adaptation processes
in the animal organism of Montbeliarde



nopogute MoH6ennapg 1 CuMeHTas1 no
npvHUMNa Ha aHano3nTe 6sxa cchopMmpaHu
[Be Tpynu XXMBOTHW OT no 10 KpaBu, BCUYKN
cnej BTOpa Nakrauus, Kato 6sxa oT4yeTeHu
nopogara, Bb3pacTta W >XMBOTO Tero.
MbpBata rpyna kpasBu e OT nopogata
MoHb6envapg, a sropara rpyna kpasu e ot
nopogara Cumetan. [lebenvHara Ha Koxa-
Ta U CTeneHTa Ha pa3BuUTUE Ha KocMmeHaTa
nokpvBKa npu ABeTe rpynu uscnenBaxme
npes3 ce3oHnTe 31UMa, JIATO U eCeH.

3a peanvuzauma Ha nocTtaBeHuTe
uenu 6axa nNpoBefeHWn cnefHuTe U3CNen-
BaHUA: U3MepBaHe AebenvHaTa Ha Koxara
B ob6nactta Ha LwWwuATa, Ha BbPXa Ha
CKkakaTenHata cTtaBa M NO cpefjata Ha
nocnegHoto pebpo B MuaMmeTtpu (mm) c
nomoluta Ha KytumeTtsp. MNpobu oT oTkOoC-
MeHTa TOKpVBKa 6axa 3acTpursaHu OT
cpefarta Ha nocseqHoOTo pebpo npes BCeku
uscneasaH ces3oH. Onpegennxme TersoTo
Ha KOoCMmeHaTa nokpBka B 1 cm? B
mMuamrpamn (mg) € nomolita Ha aHanu-
TMYHa Be3Ha. [b/KMHa Ha KocMmuTe onpe-
aennxme B MUIMMeTpU (Mm) ¢ nomoLyTta Ha
NvHuA. CTpyKTypata Ha pas/iM4yHu KaTero-
pUn KOCMW N34nCTIMXMe B npoueHTn (%) Ha
100 u3cneggsaHun Kocbma.

[aHHuTe 6axa 06paboTeHn
6uomeTpuyHO ¢ nporpama Statistika 2000
W npeacTaBeHu B Tabnuum n guarpamu.

PE3YJITATN N OBCbXAAHE

CpefHoroaviHara usMepeHa Tem-
nepartypa B paioHa Ha K3 3a 2017r. E
10,5 °C. M3mepeHuTe Temnepartypu no
Ce30HM 3a cblyaTa rofyHa ca: 3a Mecel,
tespyapu 2,1 °C, 3a mecel, tonm 20,6 °C
 3a Mecel, oktomspy 9,8 °C.

AHanM3bT Ha MNONYYEHUTE [aHHU
nokasea, 4ye pebenuHara Ha koxaTa B
pasnnyHuTe Tonorpaddcky ydacTbuu no-
Kassa pas/imuns KakTo no nopoan Taka u
Mo Ce30HMW.

Mpe3 TpuTe ce30Ha C MO-BUCOKM
CTOHOCTM 3a QJebenvMHa Ha Koxara ca
KpaBute oT nopogata Cumetan. [pes
3VMHUS Mepuof Koxarta Ha Tonorpadckms
yyacTbK MO cpegarta Ha nocnefHoTo pebpo
npu Tax e 6una no-gebena c 2,12 cm wiu
12,7 % (P<0,05) cnpsimo kpaBuTe MoOHOGe-
nvapg. MNMpes neTHna nepuog, Tasn pasnuka
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and Simmental breeds, two groups of 10
cows have been formed on the basis of
analogues, all of them after a second
lactation, taking into account the breed,
age and weight. The first group is with
Montbeliarde breed and the second group
is with Simmental breed. The skin
thickness and degree of development of
hair cover in both groups were studied
during winter, summer and autumn
seasons.

The following tests were carried out
to measure the skin thickness at the neck,
at the tip of the hock and in the middle of
the last rib in millimeters (mm) using skin-
fold calliper.

Samples of hair cover were cut from the
middle of the last rib during each season
of the survey. We determined the hair
cover weight in 1 cm2 in milligrams (mg)
with the aid of an analytical balance. We
determined the length of hairs in
millimeters (mm) with the help of a ruler.
The structure of different hair categories
are calculated in percent (%) per 100
examined hairs.

Data were biometrically processed
with Statistics 2000 and presented in
tables and charts.

RESULTS AND DISCUSSION

The average annual temperature
measured in the area of RIMSA in 2017 is
10.5 °C. The measured temperatures for
seasons for the same year are: for
February, 2.1 °C, for July, 20.6 °C and for
October, 9.8 °C.

Data analysis shows that the skin
thickness in different topographic regions
shows differences both in breeds and in
seasons.

Cows of Simmental breed show
higher values for skin thickness during all
three seasons. During the winter period,
the skin of the topography in the middle of
the last rib is thicker by 2.12 cm or 12.7%
(P<0.05) compared to Montbeliarde cows.
During the summer, this difference is 1cm



e 1cm wnim 8,8 %, a npe3 eceHHUA nepoug e
0,9cm nnn 7,7%. AHasIorM4yHu TeHedeHUns
ce Habnogasa v npu apyrute uscnensaHu
Tonorpadpcky  yyacTbUy OT Tenara Ha
XVBOTHUTE.

Mopo6bHW [0 HawwuTe pesyntatn ca
nonyunnun Zimin (2006) n Pozdyakova et
al. (2013).

or 8.8% and in the autumn it is 0.9cm or
7.7%. Analogous tendency is observed in
the other studied topographic areas of the
animals’ bodies.

The results of Zimin (2006) and
Pozdyakova et al. (2013) are similar to
ours.

Tabnuua 1. lebennHa Ha KoXxaTta rno ce3oHu B mm, (X = Sx)
Table 1. Skin thickness by seasons in mm, (x £ Sx)

Mokasarten / Indicator MoH6ennapg / Montbeliarde CumeHTan / Simmental

(I rpyna / I group) (I rpyna / 1" group)

n=10 n=10

3uma (dpespyapu) / Winter (February)
Ha wwusaTa / On the neck 10,21+1,02 10,81+0,44
Ha Bbpxa Ha nakbTHaTa ctaBa 9,1+0,35 10,20+0,39
At the tip of the elbow joint
Mo cpeparta Ha nocsieAHOTO pebpo 14,52+0,96 16,64+2,0
In the middle of the last rib

Narto (ronn) / Summer (July)

Ha wwuarta / On the neck 8,1+0,58 9,05+0,94
Ha Bbpxa Ha flakbTHaTa ctasa 7,2+0,36 8,2+0,47
At the tip of the elbow joint
Mo cpeparta Ha nocsieAHOTO pebpo 10,3+0,69 11,3+0,82
In the middle of the last rib

EceH (oktomBpwu) / Autumn (October)
Ha wwusaTa / On the neck 9,1+0,69 9,2+0,94
Ha Bbpxa Ha flakbTHaTa ctaBa 8,8+0,90 9,3+1,15
At the tip of the elbow joint
Mo cpeparta Ha nocneaHOTO pebpo 10,8+1,12 11,7£1,29

In the middle of the last rib

P<0,05

KocmeHaTa MNOKpuBKa € enemMeHT
Ha KoXarta ¥ ce Hamupa B TSCHa Bpb3ka
cbc cTpoexa U ykyumte U. OcHoBHaTa
pons npu agantauusita KbM HUCKU TeM-
nepaTpypu, CHAr U AbXA € perynvpaHeTo
Ha TOM/I006MEHa Ha KpaBuTE U TpaHO
3almMTHa PYKUMS Ha opraHMama.

Mpu NPUCNOCOBABAHETO Ha XMBOT-
HATE KbM YC/MOBMSATA Ha HUCKA TEM-
nepatypy npe3 3uUMHUS Nepuoj ce
HabnwgaBaT M3MEHEHMS B CTpyKTyparta
Ha KocMmeHaTa nokpueka (Tabnuua 2).

The hair cover is an element of the
skin and is in close connection with the
construction and its functions. Its main
role in the adaptation to low temperatures,
snow and rain is the regulation of heat
exchange of cows and an enduring
protective function of the body.

Animals are adapted to the low
temperature conditions during the winter
period and there are changes in the
structure of hair cover (Table 2).
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Ta6r||/|u,a 2. ObrmxnHa, Terno wu NMPOUEHTHO CbOTHOWEHNE Ha KOCMeHaTa

NnokpmBKa (X £ Sx)

Table 2. Length, weight and percentage of hair cover (x + Sx)

Twvin Ha KoCMeHaTa NoKpuBKa

Mopopa / Breed

Hair cover type MoHn6envapg, / Montbeliarde CumeHTan /
(I rpyna / I* group) Simmental
n=10 (I rpyna / 1™ group)
n=10
3uma (cpeBpypun) / Winter (February)
ObmknHa Ha BnakHata B mm B T.u4. 25,4+0,21 31,4+0,18
Ocunectn
Length in mm for awn fibers
MpexogHu / Transition fibers 18,3+0,23 22,8+0,18
Myxosu / Fluff fibers 9,1+0,07 10,0+0,08
Tersio Ha KocMeHaTa nokpueka 3a 1 cm?, 27,4442 95 30,39+2,42
mg / Hair cover weight for 1 cm?, mg
MpOLUEHTHO CHOTHOLLEHUE Ha pa3INYHNTE
BNakHa 100 100
Percentage share of different fibers (%)
Ocunectn / Awn fibers 19,1 20,4
MpexogHu / Transition fibers 15,6 12,2
Myxoswu / Fluff fibers 65,3 67,4
Narto (tonun) / Summer (July)
ObmknHa Ha BnakHaTta B cm T.4.0cunectun 19,2+1,34 20,3 1,89
Length in mm for awn fibers
MpexogHu / Transition 12,56+2,19 12,7+1,29
Myxosu / Fluff 7,611,15 8,7+1,5
Terso Ha KocMeHaTa nokpueka 3a 1 cm?, 8,2+0,04 9,52+0,92
mg / Hair cover weight for 1 cm?, mg
MpOLUEHTHO CHOTHOLLEHUE Ha pas3INYHNUTE
BnakHa(%) 100 100
Percentage share of different fibers (%)
Ocunectn / Awn fibers 41,3 41,0
MpexogHu / Transition 42 .4 43,3
Myxoswu / Fluff 16,3 15,7
EceH (oktomBpw) / Autumn (October)
[ObmKmMHa Ha BnakHaTta B T.4. Ocunectn / 23,51+0,66 25,4+2,38
Length in mm for awn fibers
MpexogHu / Transition 14,51+0,39 15,5+2,36
Myxosu / Fluff 10,19+1,70 11,2+1,07
Tersio Ha KocMeHaTa nokpueka 3alcm?, 16,96+0,40 18,92+1,01
mg / Hair cover weight for 1 cm?, mg
MPOLEHTHO CBHOTHOLLEHME HA pa3/InyHUTE 100 100
BnakHa(%) / Percentage share of different
fibers (%)
Ocunectn / Awn fibers 30,2 29,8
MpexogHu / Transition 17,1 18,4
Myxoswu / Fluff 52,7 51,8
P<0.05
Mpu cpaBHABaHE Ha KOMMYECTBEHU- By comparing the quantitative

T€ NnokKasartesin 3a Ab/DKMHa Ha KOCMeHaTta

indicators of hair cover length in the cows
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NnokKpmMBka Npu un3cnenBaHUTe Kpasu npe-
Bb3X0ACTBOTO € Ha CvMeHTasickata nopo-
Aa npeg MoH6enunappg npes 3uMHUA nepwu-
of. Mpu ocnnectute BfakHa, To € € 6 cm,
wnu 19,1%, npun npexofHuTe BriakHa e ¢ 4,5
cm, unm 19,7 % n npu NyxoBuUTE B/lakHa € C
0,9 cm, wm 9 %. lMpeBbL3XOACTBO Ce
Habnwogasa M Npu TErnoTo Ha KOCMeHa
nokpveka 3a 1 cm? c 2,95 mg, unn ¢ 9,7 %.
MPOLEHTHOTO CbAbPXaHME Ha BNakHaTa
no dpakumm npes 3umaTa nokasea Haii-
MHOro 65,3-67,4% nyxoBu BnakHa, crefBa-
HW OT ocunecTtute BnakHa 19,1-20,4 %, un
Ha-MaslKo CbAbpPXaHME Ha MpPexofHu
BNnakHa 12,2-15,6%.

Mpe3 neTHus nepuog ce Habnwaasa
HamasisiBaHe Ha Ab/hKMHarta Ha KocmeHarta
nokpveka 1 npu asete nopoau. Mo-ronsama
e Ab/pKMHaTa Ha BfakHarta npu nopogata
CunmeHTan, 3a ocunecHuTe BnakHa c 1,1 cm
uwnn 5,4%, 3a npexogHute BnakHa 0,14 cm
mnn 1,1% un 3a nyxosute BnakHa ¢ 1,1 cm
uwn 12,6%. MNMpeBb3X0ACTBOTO B TEr/0 Ha
KOCMeHa nokpmeka B 1cm?2 Hamanssa Ha
1,32 mg wnm 13,9 % oTHOBO B nonsa Ha
nopogata CumeHTas1. MpoOLEHTHOTO CbHOT-
HOLLEeHWe Ha BakHata no gopakumm nokas-
Ba HamansBaHe Ha nNyxoBUTe B/lakHa
15,7-16,3% v yBennyaBsaHe Ha NpexogHuTe
BnakHa 42,4-43,3 % ” Ha ocunectute
BnakHa 41,-41,3%.

EceHHVa nepuopg ce xapakrepusumpa
C yBe/MyaBaHe Ha Ab/DKMHaTa Ha KocMme-
HaTa TMOKpMBKa W nNpu ABeTe nopoau
rosega. Jb/mkmMHaTa Ha KOCMeHaTa MoKpuB-
Ka e no-ronama npu CumeHTasickata nopo-
4a, npu ocunecTute BnakHa ¢ 1,89cm wniu
7,4%, npn npexogHute BnakHa ¢ 1,01 cm
uwm 6,5% 1 npu nyxoesuTe BnakHa ¢ 1,01cm
nnun 9%. Mo-ronamo € u Ters1I0To Ha Kocme-
HaTo nokpmeka B 1cm? ¢ 1,66 mg nnn 8,8%.
MPOLEHTHOTO CBLOTHOLLUEHVWE Ha BfakHarta
nokassa yBesimyaBaHe Ha MyxoBuUTe BlakHa
51,8-52,7% n HamanasaHe Ha npexogHuTe
BnakHa 17,1-18,4% w1 ocunectute BnakHa
29,8-30,2%.

Hawnte pgaHHM ca 6AM3kn un
KopecnoHampaT ¢ gaHHuTe Ha Kosilov et
al. (2009) n Pozdykova et al. (2013),

under study, Montbeliarde breed is
superior than Montbeliarde during the
winter period. For awn fibers, it is 6 cm or
19.1%, for the transition fibers it is 4.5
cm, or 19.7% and for the fluff fibers is 0.9
cm, or 9%. Superiority is also seen in the
weight of hair cover for 1 cm2 with 2.95
mg, or 9.7%. The percent content of
fibers by fractions in the winter shows at
most 65.3-67.4% of fluff fibers, followed
by awn fibers 19.1-20.4%, and transitions
fibers with the smallest percentage of
12.2-15.6%.

During the summer period there
was a decrease in the hair cover length
for both breeds. The fiber length is
greater of fibers in Simmental, for awn
fibers is 1.1 cm or 5.4% longer, for
transition fibers is 0.14 cm or 1.1% and
for fluff fibers is 1.1 cm or 12.6 %. The
predominance in weight of hair cover in 1
cm2 decreases to 1.32 mg or 13.9%
again in favour of Simmental breed. The
percentage ratio of fibers by fraction
shows a decrease in fluff fibers of
15.7-16.3% and an increase in the
transition fibers of 42.4-43.3% and of the
awn fibers 41, - 41.3%.

The autumn period is characterized
by an increase in the hair cover length in
both cattle breeds. The hair cover length
is greater for Simmental breed, for the
awn fibers with 1.89 cm or 7.4%, for the
transition fibers with 1.01 cm or 6.5% and
for the fluff fibers by 1.01 cm or 9%.
Greater is also the hair cover weight in 1
cm? with 1.66 mg or 8.8%. The percentage
of fibers showed an increase in fluff fibers
of 51.8-52.7% and a decrease in
transition fibers of 17.1-18.4% and awn
fibers with 29.8-30.2%

Our data are similar and
correspond to data of Kosilov et al.
(2009) and Pozdykova et al. (2013),
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N3BOAN

YcTaHoBMxa €e NOPOAHU U CE30HHU
pasnuuus B AebenvHarta Ha koxaTa, ObJ-
XMHaTa Ha KocbMa M rbcTtoTaTa Ha Koc-
MeHaTa nokpuBka. CuMeHTasickaTta nopoga
npeBb3XoXa Mo BCUUKM M3CnenBaHn noka-
3atenu nopogata MoH6enmaps,. Kpasute ot
ABeTe mscnegsaHn rpynu (nopoau) nokas-
BaT f[o06pe pasBuMTa KOCMEHa MOKPUBKA,
XapakTepHa 3a uepBeHo-6enuTte nopogu. C
HacTbNBaHe Ha 3UMHUSI NEPUOL, XNBOTHUTE
M OT faBeTte rpynu (nopogwn) ysenuuyasat
6pOos Ha NYXOBUTE KOCMMU.

Pesyntatute 0T wn3cneiBaHeTo Ha
JebenMHaTa Ha KoXara W KOCMeHaTa
MoKpMBKA CBUAETENCTBAT 3a HOpMasHa
afantaumoHHa NAacTUYHOCT Npe3 BpeMe Ha
3UMHUS, NIETHUS U €CEHHUSI Neproa,

CONCLUSIONS

Breed and seasonal differences in
skin thickness, hair length and density of
hair cover were found. Simmental breed is
superior to all tested indicators of
Montbeliarde breeds.

The cows of both groups (breeds) tested
showed a well-developed hair cover that
is characteristic for red and white breeds.
Upon the winter, the animals of both
groups (breeds) increase the number of
fluff hairs.

The results of the study of skin
thickness and hair cover indicate normal
adaptation plasticity during the winter,
summer and autumn periods.
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PE3OME SUMMARY
KomnioTbpHaTa rpacvka e asn ot Computer graphics is a part of the

KOMMIOTbPHUTE Hayky M3ydaBall meToau- | computer science that studies the
Te Ha uMpoBOTO CUHTE3MpaHe U obpa- | methods of digital synthesis and
60TKa Ha BU3yasIHOTO CbAbpXaHue. processing of visual content.

TpumMepHOTO MoJesnvpaHe npej- Three-dimensional modeling
CTaB/isiBa HOBa Bb3MOXHOCT 3a BU3yas/iv- | represents a new opportunity for
3auMs  Ha pas3nuuHM  mopdponornyHn | visualization of different morphological
CTPYKTYpPM Ha HOCHOTO ornegano npwu | structures of the nasolabial plate. Blender
roeegata. lNMporpamHuma npoaykt Blender | software can be used to implement 3D
MOXe ga ce M3nonseBa npu peanusnpade | visualization, passportation of particularly
Ha 3D Bum3yanusauusita, nacnoptmsaums- | valuable animals, dermatoglyphics and
Ta Ha 0COGEHO LEeHHM XMBOTHKU, gepMa- | phenetic analysis in cattle breeding.
Tornucpmkata M (PEHETUYHUSA aHa/IM3 B

roBeoBbACTBOTO.
KntouoBn paymn: 3D  rpadiuku, Key words: 3D graphics, program

nporpaMHy naketTW, HOCHO ornegano, | packages, nasolabial plate,

aepmarornuduka, peHeTuyeH aHanus dermatoglyphics, phenetic analysis
yBO/A INTRODUCTION
KomnioTbpHaTa rpacvka e asn ot Computer graphics is a part of the

KOMMIOTbPHUTE Hayky M3ydaBall meToau- | computer science that studies the
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Te Ha uncpoBOTO CUMHTE3UpaHe n obpa-
60Tka Ha BU3YasTHOTO CbAbpXaHue.

Banev et al. (1986) npuemart, ue
MUKPOKOMMIOTbPHUTE METOAM Ce OKasaxa
0CO6EHO afanTBHW KbM YNpaBfeHNeTo
Ha NPOW3BOACTBEHWUTE W OBUONOrUYHUTE
npouecun B XMBOTHOBBLACTBOTO, KOMTO ca
CbC CU/IHO M3pPaseH MHOPMaLUUOHEH Xa-
pakTep. MHOroobpasmeTo M CAOXHOCTTa
Ha OWOUUKIMYHWTE Mpouecu nopaxaar
pasMyHM  Npob6siemun, HapacTBawuy Mo
CTEMNEH Ha C/IOXHOCT B YC/MOBMATA Ha
YKPYNHEHU cTaja.

Rusev et al. (1986) npeanarat
METO4 M CbOpbXEeHWe 3a npeueHka u
aHann3 Ha BMMETO Ype3 ghoTorpadmpaHe.

Cnopeg Klikov and Frolova (2011)
CbBpPEMEHHUTE  KOMMKTBPHU  CUCTEMMU
npuTexasaTt AOCTAaTb4YHO MOLLHW U NIECHU
3a ycBOsiBaHe cpejcTBa 3a pabota C
rpacpuyHn  un3obpaxeHus. Paspgenst ot
KOMMIOTbpHaTa rpadvka TpUmepHa rpa-
¢uka (3D, 3 dimensions), ce sBsBa
CbBKYMNHOCT OT NPUAOMU U UHCTPYMEHTH,
nporpamMHy U anapaTHW, KOUTO ca npeg-
HasHayeHW 3a nonyvyasaHe Ha cbop OT
N306paXKeHNs1 Ha 06EMHN 0BEKTMN.

B momeHTa no cBeta um B EC
aKTMBHO ce paboTu no BHeapsiBaHe Ha
TpumepHaTa rpaguka B 6uonorvsaTa, B
MeguuMHaTa-geHTaiHa MeauuvHa, ecTe-
TMYHaTa Xupyprus, obpasHa guarHocTuka
M XXMBOTHOBBLACTBOTO, B TOBa 4UC/IO B
aHaToMusiTa, MUKPO W Makpo Mopdo-
norusata u gepmarornuduvkara B XMBOTH-
oBbacTBOTO (Sverbil and Zaharov, 2008) .

Penzov (2002) nocouBa, 4e aHanu-
3upallarta KoOMMTbpHa rpadmka obpa-
60TBa roToBM M306paKeHUss ¢ npeobpa-
3yBaHETO MM B YMC/IEHU [aHHW pas3bu-
paemu OT KOMNIOTbPHATa KOHUrypauus.

Pavlova (2016) cmsiTa, 4e 6a3upaii-
KA Ce Ha MpoydyBaHMATa M fJokasaHaTta
HeoO6X0AMMOCT OT MpuaraHeTo Ha KOM-
MIOTbPHM FpadMyHM MPOAYKTU € Lere-
Cb06pa3HO M3MOMI3BAHETO Ha MNpoAyKTa
Google Scetch Up. lMpeanoxeHuaT npo-
rpaMeH MpoaykT e Noaxogsw, u nopagu
(hakTa, ye e 6e3nnarHa anarepHatmea Ha
nugepute B obnactta Ha TpumepHata
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methods of digital synthesis and
processing of visual content.

Banev et al. (1986) assume that
microcomputer methods proved to be
particularly adaptive to the management
of production and biological processes in
animal husbandry, which are highly
informative. The diversity and complexity
of biocycling processes give rise to
various problems, increasing in
complexity in the conditions of flocks.

Rusev et al. (1986) offer a method
and facility for judging and analyzing the
udder by photographing.

According to Klikov and Frolova
(2011), modern computer systems have
powerful and easy-to-use tools for
working with graphical images. The three-
dimensional graphics (3D, 3 dimensions)
section of the computer graphics is a
collection of tools and instruments,
programs and apparatuses, which are
designed to produce a collection of
images of volumetric objects.

Currently the world and the EU are
actively working on the introduction of
three-dimensional graphics in biology,
medicine and dental medicine, aesthetic
surgery, image diagnostics and stock-
breeding, including anatomy, micro and
macro morphology and dermatoglyphics
in stock-breeding (Sverbil and Zaharov,
2008).

Penzov (2002) points out that the
analyzing computer graphics processes
finished images by converting them into
numerical data comprehensible by the
computer configuration.

Pavlova (2016) believes that based
on research and the proven need for the
use of computer graphics products, it is
appropriate to use Google Scetch Up
product.

The proposed software is also suitable
because it is a free alternative to the
leaders in 3D graphics and has the main



rpadomka 1 Uma OCHOBHUW npeaymMcTBa —
nekota u 6bp3vHa nNpu cb3gaBaHe Ha
TPUMEpPHUTE 06EKTN.

3D-komnTbpHaTa rpadnka 3a
OLEHKa Ha HOCHOTO orfliefano B roeefo-
BbACTBOTO Ce 3aHMMaBa CbC CUHTE3a Ha
n3obpaxeHns Ha peasHU o06ekTn OoT
TEXHUTE KOMMKTbPHO-6a3npaHn Mogesnn.
O6paboTkaTa Ha n306paxeHUs TpeTupa
06paTHMA NPOLLEC — aHA/IM3 Ha CLLEHN Un
PEKOHCTPYMpaHe Ha TPUM3MEPHU MOAEeNN
OT TAXHUTE N306PAKEHUS.

CoblwecTtByBar ronsim 6poi  npo-
rpamM-loHM NakeTn 3a oCblLyecTBABaHe Ha
NnocoyeHnUTe eTanu Npu nocTposiBaHe Ha
TpumepHn mogenu — Photoshop, Corel
Photo-Paint, Ulead Photolmpact, Corel
Drawe, GNU GPL-Blender, Fractal Design
Painter, Google SketchUp n ap. Bbnpeku
TAXHOTO pasHoobpasue cblymTe MoraTt ga
6bAaT pasgenieHn Ha ABe ronemMu rpynu:
Ha TBbProBCKO MporpamHo ob6e3neyeHu
naketu n 6e3nnarHM NporpamMHu NpPOAykK-
TW. [oBevyeTo TbProBCKATE MPOrpamMHu
NpoAYKTU MMaT BMCOKa CTOMHOCT oT 500
[o 2500-3000 nesa. ChbliecTByBaT U ce
u3non3ear B npaktukara u 6es3nnaTHu
NPOAYKTW.

Llenta Ha HacTosILLOTO Npoy4yBaHe e
Aa ce noctpoAT n aHanmaupart 3D rpadmku
Ha MoZEeNIM HOCHOTO Orflefasio Ha nopoauTe
Bbnrapcko uyepHowlapeHo rosefo U bbn-
rapcko pofoncKko roeefo, KoUTo fga 6baat
M3N0N3BaHN 3a HyXAWTe Ha AepmaToriv-
PUYHN N (heHeTUYHN NpoyyBaHWS.

MATEPWNAN N METO4WA

3a nonyyaBaHe Ha TPUMEPHO
n3obpaxeHrne Ha obekTa ca HeobxoaMMHU
TPU OCHOBHM CTbMKM Ha aJroputbMa:
MOgenupaHe, PEHAEPUHT W K3BO4 Ha
nosly4eHOTO M300pakeHne Ha pgucnnei
WK NPUHTEP.

MogenupaHeTo BKIKO4YBa Cb3jaBa-
He Ha TPUMEpPHU MaTeMeTUYeCcKn mMoaenmu
Ha KapTuHa U 06eKkTn B Hes. B Hayanoto
ce paboTu BbPXY reoMeTpust Ha obekTa —
NMoCTpOsiBAaHE C NOMOLLTA Ha pas3/IMyHNUTE
TEXHUKN Ha Moaenute. Bbpxy reomeTpuu-
HaTa dwmrypa ce HamacBaT maTepuanu
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advantages - ease and speed in creating
3D objects.

3D-computer graphics for the
assessment of the nasolabial plate in
cattle breeding deals with the synthesis of
real-world images from their computer-
based models. Image processing treats
the reverse process - scene analysis or
reconstruction of  three-dimensional
patterns from their images.

There are a large number of
program packages to accomplish the
above stages in building three-
dimensional models - Photoshop, Corel
Photo-Paint, Ulead Photolmpact, Corel
Draw, GNU GPL-Blender, Fractal Design
Painter, Google Sketch Up.

Despite their diversity, they can be divided
into two large groups: commercially-
provided packages and free software.
Most commercial products have a value of
500 to 2500-3000 BGN. There are also
some free products.

The aim of the present study is to
construct and analyze 3D graphics of
models of nasolabial plate of Bulgarian
Black and White cattle and Bulgarian
Rhodope Cattle breeds to be used for the
needs of dermatoglyphic and phenetic
studies.

MATERIAL AND METHODS

To get a three-dimensional image
of the object, three basic steps of the
algorithm  are  required:  modeling,
rendering, and output of the resulting
image on a display or printer.

Modeling involves creating three-
dimensional mathematical models of a
picture and objects within it. At the
beginning, the object's geometry is being
worked out - building with the help of
different model techniques. The geometric
figure matches materials (information



(MHopMauma 3a BU3yaslHATE CBOWCTBA
Ha MOJenuTe) U HacpoWkn Ha Hanpasne-
HMETO, MOLLHOCT, OCBETEHOCT Ha Crek-
Tbpa. Mo HataTbk ce mogenvpar BUPTY-
anHN Kamepu, onpegenswm usbop Ha
TOYKU N BB HA NOCTPOSIBAHE Ha MpOEkK-
uunTe, CUNN Ha Bb3AENCTBME (HACTPOIKK
Ha AVHaMUYHUTE M3MEHEHMS Ha 00EeKTu-
Te, NMpvemally ce 3a OCHOBa Ha aHVMa-
uusiTa) U AOMbAHUTENHN edEKTN: OPEOIN
Ha HOCHOTO Orfiefasio, HIaHCK Ha KocMme-
HaTa MOKpPMBKa OKOJI0 HOCHOTO ornefasio
n ap.

3akniounTeneH eTan oT npoueca Ha
TPUMEPHOTO MOJenimpaHe ce sBSBA PeH-
aepvipaHeTo (peHaepuHr). MNpu Hero Ha-
6nogaBame nocnefoBaTesIHOCT OT Kag-
pWv, KOWTO U3N1M3aT Ha YCPOMCTBOTO 3a
npeacTaBsHe Ha rpaduyHa MHopmauus
(aucnnen, npuHTep). PeHgepupaHeTo e
npoLec Ha reHepupaHe Ha M306paxeHust
oT Mogern.

B HaweTo uscnegBaHe nanosssame
nporpamMHusa NPOAYKT, pasnpocTpaHeH Ha
ocHoBata Ha JsmueHsna GNU GPL -
Blender (3).

PE3YJITATU N OBCBXXOAHE

MporpamHMAT  npoaykT  Blender
npuTexasa nakeT 3a Cb3jaBaHe Ha Tpu-
MepHa KOMMITbPHAa rpaduka, BKIOYBALL,
B cebe cu cpefcTtea 3a Mofenmpaxe,
peHgepyBaHe u aHumauus. TOil He OT-
CTbnBa Mo (IYKUMOHATHN BBH3MOXHOCTU
Ha nnarteHWTe cu adanosu. lMaketa nma
paspaboTeHN WHCTPYMEHTW 3a CKIYNTYPHO
mMofenvpaHe 1 3a paboTa C KpuBW MOBBLP-
XHOCTM, a Taka CbLLOo 1 ¢ MeTactepu.

MporpamaTa npuTexasa YyHUBEP-
Ca/lH/ MOHTMPAHU MEeXaHU3Mu Ha peHfe-
pvpaHe, cpefcTBa Ha aHumauusaTa, usm-
yecka Tbpcayka W CUCTEMU HACTULW.
Pa3nocTpaHeHa € B MOYTU BCUYKN YacTu
Ha nnaHetarta ¥ Mma OrpOMeH Macus OT
MaTepusann CBbp3aHn ¢ pa3nnyHu obnac-
TW Ha HaykaTta.

B HaweTo n3cnegBaHe Lie OEMOH-
cTpupame Bb3MOXHOCTUTE Ha Blender 3a
nokassaHe Ha OCHOBHWTE eTanu OT Moje-
IMpaHeTo Ha HOCHOTO Orfefasno Ha ABeTe
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about the visual properties of the models)
and settings of the direction, power,
spectrum illumination.  Next, virtual
chambers are modeled, which determine
the choice of points and the angle of
projection, impact forces (adjustments to
the dynamic changes of objects taken as
the basis of the animation) and additional
effects: haloes of the nasolabial plate,
shades of the hair cover around
nasolabial plate and others.

A final stage of the three-
dimensional modeling  process is
rendering. We see a sequence of frames
coming out of the device to display
graphical information (display, printer).
Rendering is a process of generating
images from a model.

In our study, we use the software
distributed under GNU GPL - Blender
license (3).

RESULTS AND DISCUSSION

Blender has a package of three-
dimensional computer graphics that
includes modeling, rendering, and
animation tools. He does not give up on
the functional capabilities of his paid
analogues. The package has developed
tools for sculptural modeling and for
working with curved surfaces, as well as
with metasphere.

The program features universal
mounted rendering mechanisms,
animation tools, physical search engine
and particle systems. It is located in
almost all parts of the planet and has a
huge array of materials related to various
fields of science.

In our study we will demonstrate
the possibilities of Blender to show the
main stages of modeling of nasolabial
plate of both native breeds of Bulgarian



oTeyecTBeHU nopoan Bbbarapcko 4epHo-
wapeHo roeego (BYLUMN) wn Bbbarapcko
pogoncko roeego (BPIN) 3a HyxauTe Ha
aepmaroranduyecknte n eHonornyHmuTe
nscnenBaHus.

Ha nbpBM eTan B KayecTBOTO Ha
OCHOBa Ha reomeTpusita € W3non3BaHa
cTaHfapTHa Mpexa (6a3oB 06ekT) rpadu-
yeH pepaktop UV—cchepa u 3apaneHu
XapakTepUCTUKM Ha kamepu rnegawm
MOAENUPYEMUST 0OEKT.

MpoabxaBaiiku anroputbMa npe-
MWHaBaMe Ha WHCTpymeHTa *[ponopumo-
HaneH cnag* ¢ mogudukaTop *Cdpepa* B
pexvM Ha pejakTupaHe Ha pamkara Ha
KOHCTpyKUMATa U 3ajaBaHe Ha HeobXxo-
anmata chopma.

Ha BTOpu eTan 3a nony4yasaHe Ha
paMkaTa Ha KOHCTPyKUMATa € NpOMeHeHa
npouegypata Ha u3raxgaHe u e
3afajeHa TekcTypa, NokpMBala pamMkaTa
Ha KOHCTpykuusaTa. B To3M eTan ca
3afafeHn napameTpuTe Ha U3TOYHUKA Ha
OocBeTsABaHe.

®urypn 1, 2, 3 1 4 ca nosnyvyeHn B
pesyntar Ha peHAaepyBaHe Ha ob6ekTuTe
cnep HanaraHe Ha MaTepuana.

Black and White cattle (BBWC) and
Bulgarian Rhodope Cattle (BRC) for the
needs of dermatoglyphic and phenological
research.

In the first stage, based on the
geometry, a standard network (basic
object) graphic editor was used and the
specified camera characteristics of the
modular object.

Continuing the algorithm, we switch
to *Proportional Drop* tool with a modifier
*Sphere* in editing frame mode and
setting the required shape.

In a second step for obtaining the
frame of the structure, the smoothing
procedure was changed and a texture
covering the framework of the structure
was set. At this stage the parameters of
the light source are set.

Figures 1, 2, 3 and 4 are obtained
as a result of rendering of objects after the
material has been applied.

®dur. 1. HocHo ornegano Ha kpasa ot bYLUI
Fig. 1 Nasolabial plate of a cow of BBWC
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®dur. 2. HocHo ornegano Ha kpasa ot bYLUI
Fig. 2 Nasolabial plate of a cow of BBWC



®dur. 3. HocHo ornepano Ha kpaBa oT BPI
Fig. 3 Nasolabial plate of a cow of BRC

B KOHKpeTHus cny4vail komeHTupa-
Me dpotorpadumn (bitmap) nonyveHn c
nomMowyta Ha umdpos anapar. MpuHUm-
MbT Ha Cb3faBaHe Ha TakuBa M306pa-
XEHWA Ha HOCHOTO orfiefjano B rosefo-
BBACTBOTO MWHaBa MNpe3 BkapBaHe Ha
OpruHan B KOMMKOTbpPa, KOMTO ce obpa-
60TBa OT ropecrnomeHaTute rpaguyHn
pepaktopu. OprMHanbT ce BkapBa B
KOMMTapa € nomowTa Ha AWUrUTanHo
yCTpOWCTBO (hoToanapaT M OBUKHOBEHO
npeacrtaenssa CHUMKa. [lo cbliecTBO
TOBa Ca pacTepHU N306paXKeHUss CbCTOS-
LM ce oT KBagpaTHu Touku (pixel) ouseT-
HW C pas3nunyeH UBAT. Bcuuknm Toukm ca
nogpefeHy B pelueTka Ha K306paxe-
HMETO C npaBObrb/HA ¢hopma (raster).
Bceku nukcen cbabpxa faHHM 3a LBe-
TOBUSI TOH, rofieMuHaTa n MecTonosioxe-
HyeTo. MAbTHOCTTA Ha Pa3nosiokeHre Ha
TOUKATE Ce Hapuya pasfgesmTesiHa cno-
COBHOCT M Ce M3MepBa B B TOUKM 3a WHY
dpi (dots per inch). EkpaHHaTa pasgenu-
TesilHa CrnocobHOCT OGUKHOBEBHO € 72
dpi. OTneuyaTaHOTO M306paxeHne BbPXY
XapTua C pasfenuTesiHa cnocobHocT 72
dpi He npuTexaBa ngeanHo Ka4yecTBo, HO
“Ma cBouTe [OCTOMHCTBA. TOBa N03BO/IsSBA
pasnuuHWTe parMeHTV Ha nanuiapHus
CNOI Ha HOCHOTO Or/fleAasno npu ropegata
fa ce pasrexgar MHOTOKPaHTHO OT
pasnnYHN braw.

N306paxeHusasTa He ca Mawabu-

®dur. 4. HocHo ornepano Ha kpaBa oT BPI
Fig. 4 Nasolabial plate of a cow of BRC

In this case, we comment on
bitmaps obtained using a digital camera.
The principle of creating such images in
nasolabial plate in cattle breeding goes
through the insertion of an original into
the computer being processed by the
aforementioned graphic editors.

The original is inserted into the computer
using a digital camera and is usually a
photo. In essence, these are raster
images consisting of square pixels of
different colour.

All points are arranged in a grid of the
image with a rectangular shape (raster).

Each pixel contains colour tone, size, and
location data. Density of dots is called
resolution and is measured in dots per
inch.

Screen resolution is usually 72 dpi.

The printed image on 72 dpi paper does
not have the perfect quality but has its
merits.

This allows the various fragments of the
papillary layer of nasolabial plate to be
viewed from many angles.

Images are not scalable and
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pyemMM M He moraT fda Ce yBe/vyaBsar.
Mpu yronemsiBaHe ce nposBsiBa npoLe-
CbT nuKcenusauua. MNukceanusaumara e
edyekT, Npn KONTO ce BMXAa 3bpHecTara
CTPYKTYpa Ha M306paxeHneTo.

BAvsku oo nocoyeHuTe OT  Hac
napaMeTpu Ha TpUMEPHO MoJenupaHe
nokaseat Klikov and Frolova (2011) npwu
NpuIoXKeHne Ha NporpamMHUMA  NPOAYKT
Blender n Pavlova (2016) npu npuioxeHune
Ha nporpamHus npoaykt Google Scetch
Up.

N3BOAN

CbBpeMeHHUTE KOMMIOTbPHU CUCTe-
MU npuTexasaT [OCTaTb4yHO MOLLHU WU
JlecHM 3a ycBosiBaHe cpefcTsa 3a paboTa ¢
rpachmyHn n3obpaxeHus. 3a cneumannctu-
Te B rOBefOBBLACTBOTO € LefecbobpasHo
[a nosHasat pa3BUTETO Ha 3D TEXHUKMU.

TpumepHOTO  MoAenvpaHe npea-
CTB/1IIBa HOBA Bb3MOXHOCT 3a BM3nOan3a-
UMS Ha pas3fiMyHn MOpdIOSIOrMYHN CTPYKTYPU
Ha HOCHOTO orsiegano npu roeegara. OueH-
KaTta Ha (pparmMeHTUTE Ha HOCHOTO Orfe-
Jano npu roeejara 4pe3  TPUU3MEPHU
CUCTEMU C YBEJSIMYEHWE [aBa Bb3MOXHOCT
[Ja ce Hanpasu NbJIEH U TOYEH aHa/In3 Ha
pasfiMyHuTe KOMGMHaUMK 1 Aa ce onpegenu
[epMaToTUNbT Ha U3CefBaHOTO XUBOTHO.
MpoaykTbT Blender moxe ga ce usnonssa
npu peanunsvpaHe Ha nacrnoprusaumaTa Ha
LEHHW XMBOTHW, Aepmartornugukara wu
heHeTNYHMA aHaNn3 B roBeJ0BbACTBOTO.

cannot be zoomed. The pixelization
process occurs when  magnified.
Pixelation is an effect that shows the
grainy image structure.

Relative to our three-dimensional
modeling parameters, Klikov and Frolova
(2011) show the application of Blender
and Pavlova (2016) in application of
product programs for Google Scetch Up
software.

CONCLUSIONS

Modern computer systems have
powerful and easy-to-use tools for
working with graphical images. For cattle
breeders it is advisable to know the
development of 3D techniques.

Three-dimensional modeling
represents a new opportunity for
visualization of different morphological
structures of the nasolabial plate in
cattles. The evaluation of nasolabial plate
fragments of the cattle by three-
dimensional augmented systems enables
a complete and accurate analysis of the
various combinations to be made and the
dermatophyte of the animal to be
determined. Blender software can be
used to implement 3D visualization,
passportization of particularly valuable
animals, dermatoglyphics and phenetic
analysis in cattle breeding.
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PE3OME

3cnepsaHeTo e MOCBETEHO Ha Mo-
BELIEHNETO Ha KO3uUTe Mpu nogpexnaaHeTo
UM 3a [loeHe B [OuNHa 3a1a C JIMHelHa
JounHa uHcTanauma. O6ekT Ha uscneg-
BaHeTO e rpyna ot 50 [AOiHWM ko3u OT
nopoante ,bbarapcka 6sna  MneyHa”
(BBM) n HelHM KpPbCTOCKM C ,AHIIO-
Hybuiicka” n ,ToreHbyprcka”. 3BbplieHa
€ OueHKa Ha CbBMECTHOTO B/IMSAHME Ha
tpakTopute ,Hanuume Ha pora”, ,Mopea-
HOCT Ha nakrtauuaTa”, ,H1MBO Ha MneyHata
NPOAYKTUBHOCT 3a KOHTPOJIHO AoeHe” u
LI10poja Ha >XMBOTHUTE” BbLPXY Mnapame-
Tbpa Y ,Pef Ha doukcupaHe Ha XUBOTHU-
Te BbPXy pAgounHata nnardgopma” npu
noapexpaaHeTo UM 3a floeHe. YCTaHOBEeHO
€, Ye Hal-CUHO BAUSIHME OKasBa (paKTo-
pbT [lopegHocT Ha naktaumara”. [lpu
yyacTme B eKCrNepumeHTaslHa rpyna Ha
Ko3n oT |-Ba go V-Ta nakrauusi, Hai-
npegHoO MACTO ca 3aeMasin XMBOTHUTE Ha
II-pa naktauus, cnep KoeTo C HapacTBaHe
nopegHocTTa Ha naktauusTta, HapacTsa U
HOMEpPBLT Ha 3aeMaHoTO MACTO. BTopu no
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SUMMARY
The study is devoted to the
behaviour of goats during their

arrangement for milking in a milking
parlour with linear milking installation. The
object of study is a group of 50 dairy
goats of Bulgarian White Dairy (BWD)
breed and its crossbreeds with Anglo-
Nubian and Toggenburg breeds. An
assessment of the joint influence of the
factors "Horn Presence", "Lactation
Order", "Milk Production Level for Control
Milking", and "Animal Breed" was made
on the parameter of Y "Fixing order of
animals on the milking platform" during
their arrangement for milking. It was found
that the "Lactation order" factor had most
strongly influence.

In case of participation in the experimental
group of goats from 1% to 5™ lactation the
animals of the second lactation occupied
the highest position. And then with the
increase of the order of lactation the

number of the occupied place also
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CTeneH Ha B/usHWE e hakTopbT ,HUBO Ha
mMneyHara NpoAyKTUBHOCT 3a KOHTPOJIHO
joeHe”. HapactBaHeTO Ha nNpoAyKTWB-
HOCTTa 06ycnaBs 3aeMaHeTo Ha no-npej-
Ha NosuumMsa — Npu M3MEHeHue B UHTep-
Bana 0,5+1,8 | , Hali-npegHO MSCTO ca
3aemMasin Ko3uTe C npoayktusHocT 1,6 .
OT n3cnegsaHuTe 4 pakropa Ha ekcnepu-
MEHTa, Haii-c/labo B/MSHWE BbpXYy NOA-
pexgaHeTo Ha Ko3uTe e okassan hak-
TOp®T [lopoga Ha XUBOTHUTE”, KaTO Hali-
npegHoO MACTO ca 3aemManu Ko3ute OT
nopogata BEM. B T03M cnyvaii nonyde-
HUTe pe3ynratute 3a napamerbpa Y
BapupaT B OTHOCUTE/IHO TECEH UHTEepBal
Ha n3MeHeHne — Y,in=25,22; Yhax=26,63,
KOeTo NoTBbpXAaBa Hali-cnabo BAusHME Ha
TO3U hakTop BbpXY pefa Ha hukcupaHe. 3a
yCTaHOBfIBaHe CYMapHOTO B/iMAHME Ha
uscneasaHuTe paktopy BbpXy napameTrbpa
Ha ekcnepumeHTta Y e NpoBefeHO perpe-
CMOHHO u3cnegBaHe. Pesyntatute nokas-
BaT, Ye 3a YCNOBMUATA Ha eKcrnepumeHTa
(noeHe B gounHa 3ana, ¢ egHopenosa 24-
MeCTHa /uHeiHaTa [OWIHA WHCTanaums,
TMn “Side-by-side”), 3aemaHaTa nosuyms
npu noApexnaHeTo Ha Ko3uTe 3a [oeHe
3aBMcn Ha 41,26 % OT WM3MEHEHMEeTO Ha
haktopute ,Hannume Ha pora“, ,llopegHocT
Ha naktaumdara“, ,HMBO Ha MneyHaTa
NPOAYKTUBHOCT” 1 ,[lopofia Ha XUBOTHUTE®.

KnwoyoBu gymu:  Ko3u, [OWIHA
WHCTauauusa, pef Ha ukcupaHe 3a [oeHe,
poraTocT, MOPeAHOCT Ha fakrtauusra,
M/Ie4yHa NPOAYKTUBHOCT, Nopoa

YBO/,

WN3cnepgsaHuaTa Bbpxy NoBeAeHNETO
Ha NpexnBHUTE XMBOTHM B NpoLieca Ha foe-
He ca LieHeH U3TOYHMK Ha 6a3oBa WHAOP-
Mauus 3a usyyaBaHe Ha TexHute un3nono-
TMYHU 1 NOBEAEHYECKN NOTPEOHOCTH, OCUTry-
psBaHe Ha XyMaHHO OTHOLUeHWe npu OoT-
rnexaaHeTo M 1 nogobpsiBaHe Ha 06LLOTO
UM 6narocbCTosHMe. ToBa NO3BONsABa MO-
Mb/IHO peasM3vpaHe Ha TEeXHUS FreHeTUYeH
noTeHuman v nosuwaBaHe edeKTMBHOCTTA
Ha npousBoacTBeHus npouec (Wasilewski,
1999).

B cneunanusmpaHata nutepatypa ce
cbo6LLaBaT pesyntaT oT NpoyyYBaHUs Hai-
Beue BbpPXY MOBEAEHWETO Ha KpaBute 3a

increased. The second level of influence
has the factor of "Milk Production Level for
Control  Milking". The increase in
productivity leads to a more prominent
position. In case of change of the
productivity in the range of 0.5 + 1.8 |, the
goats with a productivity of 1.6 | take the
first place. Of all the 4 factors studied, the
factor of "Animal breed" had the lowest
degree of influence on the order of goats,
as the first place took goats of BWD.

In this case, the results for the parameter
Y vary in a relatively narrow variation
interval —  Ymin=25.22; " Ynax=26.63,
which confirms the lowest influence of this
factor on the order of fixation.

To determine the cumulative effect of the
investigated factors on the Y parameter, a
regression study was performed. The
results show that for the conditions of the
experiment (milking in a milking parlour
with a single-row 24-placed linear milking
installation, side-by-side type), the
position in the arrangement of goats for
milking depends in 41.26% on the change
in the factors "Horn Presence", "Lactation
Order", "Milk production level" and "Breed
of animals".

Key words: goats, milking
installation, fixing order for milking,
horned, lactation order, milk productivity,

breed

INTRODUCTION

Studies on the behaviour of
ruminants during their milking are a
valuable source of basic information for
studying their physiological and
behavioural needs, ensuring welfare in
their cultivation and improving their overall
wellbeing. This allows a more complete
realization of their genetic potential and
increasing the efficiency of the production
process (Wasilewski, 1999).

In the literature, research results
are mainly reported on the behaviour of

cows for milk (Hopster et al., 1998;
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mnsiko (Hopster et al., 1998; Stefanowska et
al., 1999; Donagh and McCarthy, 2012).
ColuecTByBaT faHHW W OT u3CnefBaHuA
BbpXxy 6msonute (Polikarpus et al.,2014) n
oBuete (Graser-Hermann and Sambraus,
2001; Villagra et al., 2007).

Hait-cnabo 1031 npo6nem e um3yya-
BaH Npu A0EeHeTO Ha Ko3W. Hsakou npoyysa-
HMA cbobllaBar 3a Ha/IMyMeTo Ha cTpora
nepapxuyHa cuctema B CTaf0To, NOBANSHA
OT hakTopuTe: BBL3PACT, POraTocT, >XWBO
Terno v gp.

Cnopeg Lindberg (2001), HanmumeTo
Ha [4O0CTaTbyHO MPOCTPAHCTBO € OT U3K/I0-
ynTesiHa BaXHOCT 3a YCTaHOBsiBaHe Ha
nepapxusta B CTafoTo.

Margetinova et al. (2003) nogkpenaT
TOBa TBbpAEHMe, KaTo 06pbLLiaT BHUMaHWe
ye edekTbT Ha counanHusa pepn ce
nposiBsiBa 3Ha4YUTENHO C HaMansiBaHe Ha
NMPOCTPAHCTBOTO B XO4a Ha M34akBaHe 3a
JoeHe.

Barroso et al. (2000) pokassaTt, 4e
CblllecTBYBa 3HauuMTeNIHa Bpb3ka Mexay
couMasiHMA paHr 1 MIeYHOCTTa Ha Ko3uTe.
Hai-mne4yHun ca ko3uTe CbC CpefeH paHr, a
He Te3n ¢ Hali-BUCOK.

Fournier and Festa-Bianchet (1995) n
Cote (2000) npoyuyBat MnoBeAEHNETO U
nepapxuyHua pen npu aueu kosu. Crnopep
Cote (2000) Bb3pactTa € dhakTop, KONTO
onpegens Haii-gobpe nepapxnuyHNs paHr Ha
XMBOTHWUTE B rpynara, gokato Fournier and
Festa-Bianchet (1995) ycrtaHoBsBaT, ue
Ob/mKMHaTa Ha porata M XuBata maca Ha
Ko3uTe ca onpegensw, caktop 3a AOMU-
HMpawma paHr B ctagoTto. Cnopes TAX Bb3-
pacTTa e no-cnab chakrtop 3a JoOMUHaLMATA.

AHanNu3bT Ha u3cnegBaHnsaTa no
npobnema nokassa, 4Y4e KaTo UANO Te3n
uscneaBaHus ca NOCBETEHW HA BANSHUETO
Ha OTAeNHV hakTopy BbPXY NOBEAEHNETO U
Mepapxusata B CTagoTo. Hawwm anpuopHu
nscnepBaHua  (Stoycheva and Sabkov,
2018) HacouBaT KbM LefnecbobpasHocTTa
OT CbBMECTHA OLIEHKa Ha B/MAHMETO Ha
u3yyaBaHuTe hakTopuTe, C Orfieq oT4yuTaHe
ehbekTa Ha TAXHOTO B3aMMOAENCTBNE BbPXY
NnoBeAEeHNETO Ha XXUBOTHUTE.

LlenTa Ha HacTOALWOTO u3cnefsaHe
€ oOueHKa cTeneHTa Ha CbBMECTHOTO
BNMsiHWe Ha hakTopuTe ,Hanunuune Ha pora,
L 10pefHoCT Ha nakraumgara®, ,HuBO Ha

Stefanowska et al., 1999; Donagh and
McCarthy, 2012). There is also data from
studies on buffalos (Polikarpus et al.,
2014) and sheep (Graser-Hermann and
Sambraus, 2001; Villagra et al., 2007).

This problem is least well studied in
goat milking. Some studies have reported
the existence of a strict hierarchical
system in the flock, influenced by factors
such as age, horness, live weight, etc.

According to Lindberg (2001), the
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
for milking.

Barroso et al. (2000) prove that
there is a significant link between the
social rank and the goat milkiness. The
highest milk yield is found in goats with
average rank, not those with highest rank.

Fournier and Festa-Bianchet (1995)
and Cote (2000) 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.

The analysis of the research on the
problem shows that, in general, these
studies are devoted to the influence of
separate factors on the behaviour and
hierarchy in the herd. Our a priori studies
(Stoycheva and Sabkov, 2018) point to
the expediency of jointly assessing the
influence of the studied factors, taking into
account the effect of their interaction on
the behaviour of the animals.

The purpose of this study is to
assess the degree of joint influence of
factors, such as "Horn Presence",

"Lactation Order", "Milk Production Level"
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MneyHata npoayktusHoct” wu [llopoga“
BbpXY MOAPEXAaHEeTO Ha Ko3uTe BbPXY
povnHata nnargopma npu UKCUpaHeTo
UM 3a JoeHe.

MATEPWAN N METO4WA

EkcnepMMeHTLT € npoBefeH B
nepvoga anpus - cenTemMepu No BpemMe Ha
KOHTPO/THOTO fJoeHe Ha ko3uTe. Toi
obxBalla 50 6pos ko3n Ha Bb3pacT oT 1
[10 6 ToAMHM 1 ¢ xmBo Terno 5070 kg ot
nopogara bbarapcka 6ana MmnedHa
(BBM) wn KpbcTOCKMTE U C AHMNO-
Hybuiicka (BBM x AH) n ToreH6yprcka
nopoga (bbM x T).

lMpoyyBaHeTOo e NpoBefeHO B A0OW/-
Ha 3ana, B KOATO € MOHTUpaHa 24-MecTHa
egHopefoBa /MHENHa [OWHa WHcTana-
umsa 3a kosu Tun ,Side-by-side”. ®ukcupa-
uarta cuctemMa Ha gownHara nHctanaums
e paspaboTeHa Ha npuHUMNa Ha noppe-
OeHOTo dhuKcupaHe, KOeTo ocurypsisa
3anasBaHe peja Ha QukcnpaHe Ha
XWBOTHUTE B rpynata 3a [JOeHe,
CbOTBETCTBALL, HA pefa Ha NoCTbMNBaHETO
UM BBbPXY gounHata nnargopma.

HabnoaeHnaTa Ha pefa Ha NOCTbM-
BaHe 1 dKcupaHe Ha >XWBOTHWUTE BBbPXY
JounHata nnatdopma ca M3BbPLUEHM MO
BPEME Ha TPU KOHTPOJSIHU N3[05iBaHNA. Tex-
HO/MOrMsITa Ha [JOeHe NpeaBuKAa XpaHeHe
Ha Ko3uTe C KOHLUEeHTpupaH ypax B npoLe-
ca Ha foeHe. XXuBOTHWTE BnM3aT [J06poO-
BOJIHO B [JOW/IHATA 3a/1a, KaTo B XpaHwusKaTa
e 3anaraH no 300 g KoHUeHTpupaH dhypax
Ha XMBOTHO. [lBama Habniogatenu 3sanuc-
BaT MOpefHOCTTa Ha B/M3aHE Ha Ko3uTe.
Bcnukn  ko3n ce  wupeHTudpuumpatr  upes
TsXxHaTa ywHata Mapka. Crnopep pefa Ha
nocTbrnBaHe Ha nnargopmata 3a [oeHe
XMBOTHUTE ca 0T6ensA3BaHn ¢ uncniata oT 1
[o 50 kato nbpsBarta Ko3a e Nel a nocneg-
HaTa No50. KOHTpPO/IHOTO u3MepBaHe Ha
M/IEYHOCTTA €  UW3BBbPLIEHO  CbI/1acHO
WHCTPYKUMA 3@ KOHTPON Ha MJIeYHOCTTa Ha
AcounaupsaTta 3a pasBbXaaHe Ha MIeyHnUTe
nopoau Ko3n B bwarapus.

OO6EeKT Ha HaCTOSILLOTO U3cneaBaHe e
B/IMSHMETO Ha dpakTopuTe: ,Hanuume Ha
pora“, ,[lopegHocT Ha nakrauuara“, ,HuBoO
Ha MleyHa MNPOAYKTMBHOCT 3@ KOHTPOJIHO

and "Breed" on the arrangement of the
goats for milking on the milking platform.

MATERIAL AND METHODS

The experiment was conducted
between April and September during
controlling goats. It covers 50 goats at the
age from 1 to 6 years with a live weight of
50+70 kg of Bulgarian White Dairy (BWD)
breed 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 mounted a 24-
placed single-row linear milking
installation for goats of "side-by-side"
type. The fixing system of the milking
plant has been developed on the principle
of arranged fixation, which ensures that
the order of fixation of the animals from
the milking group corresponds to the
order of their entry onto the milking
platform.

The observations of the order of
entry and fixation of the animals on the
milking platform were made during three
control milkings. The applied milking
technology provides feeding of goats with
concentrated fodder during the milking
process. Animals enter voluntarily in the
milking parlour, as 300 g of concentrated
feed is put per animal in the feedbox.
Two observers recorded the order of entry
of goats. All goats are identified by their
ear label. In accordance with the order of
introduction onto the milking platform, the
animals are marked with the numbers
from 1 to 50, as the first goat being Nel
and the last Ne50. The milk yield control
measuring was carried out according to
the Milk Control Instruction of the
Association for breeding of Milk Goat
Breeds in Bulgaria.

The object of present study is the
influence of the following factors: "Horn
Presence", “"Lactation Order", "Milk

Production Level for Control Milking" and
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poeHe” u Jlopofa Ha >XMBOTHUTE® BBLPXY
pefa Ha ouKCcMpaHeTo UM BbPXY AousHaTa
nnardopma.

3a ycroBusiTa Ha KOHKPETHUA eKcre-
pumeHT, nokasatenute ,Hannuve Ha pora‘,
L 10pefHoCT Ha nakrtayugara®, ,HuBo Ha
mM/ieyHara npoOAYKTUMBHOCT 3a KOHTPOJIHO
poeHe" n Mopoga Ha XMBOTHUTE" ce pas-
rnexgar kato dpakTopu Ha ekcnepumeHTan-
HOTO uM3criefBaHe, a nokasarenar ,Pepn Ha
dvKCMpaHe Ha XUBOTHUTE BbPXY AouHaTa
nnargopma“ — kaTo napameTbp Ha ekcne-
pumeHTa. (B.a.: 3a KpaTKoCT, No-Hagosy B
TekcTta,BMecTo ,Hannumne Ha pora”, ,[opea-
HOCT Ha naktaumara”, ,HMBO Ha mieyHaTa
NPOAYKTUBHOCT 3a KOHTPO/IHO goeHe”, .llo-
poga Ha xuBoTHuUTE” U ,Pen Ha dukcupaHe
Ha >XUBOTHWUTE BbPXY AowaHaTa nnatgop-
Ma” ca M3nos3BaHu Mo-KpaTKUTe MOHATUA,
CbOTBETHO ,Poratoct”, ,Jlaktauua”, ,[1poayk-
TMBHOCT", ,Mopoga” n ,Pen Ha dnkcupaHe”).

Mpn nnaHvpaHe Ha ekcnepumeHTan-
HOTO M3cnegBaHe nokasaTenMTe Ha XUBOT-
Hute: ,PoraTtocT” (A), JlakTauyus” (B),
J1popgykTusHocT” (C) n ,Mopoga” (D) ce
pasrnexgar kato kayecTBeHW akTopu Ha
ekcnepumeHTta. Lenta e pa ce oueHu
TAXHOTO B/IVSIHWE BbBPXY KOIMYECTBEHUA
napametbp ,Pepn Ha cukcupane” (Y). 3a
OLUEHKa Ha TOBa B/VAHWE € [pPOBedeH
yeTMpuakTopeH [AMCNEePCUOHEH —eKcrepu-
MeHT (Bozhanov and Vuchkov, 1983; Mitkov
and Minkov, 1993).

dakTopbT ,PoraTocT”(A) Bapupa
Ha [ABe HuBa:

- HuUBo A;=0 — oTCbCTBME Ha pora
(6e3porun XXmMBOTHW);

- HUBO A,=1 — HanMume Ha pora
(poraTu XX1BOTHM),
a (paktopbT JlakTauus” (B) — Ha net
HuBa:

HMBO B, — I-Ba naktauus;
HMBO B, — llI-pa naktauus;
HMBO B3 — llI-Ta nakrayus;
HMBO B, — IV-Ta nakTauus,
HMBO Bs — V-Ta nakrauus.

B npoueca Ha u3cnegBaHeTo €
oTunTaHa MHAMBUAYyasniHaTa NpPoAYKTUBHOCT
Ha Ko3uTe, M3MeHsillla ce B MWHTepBana
0,5+1,8 | (cbc cTbNKa Ha nameHeHue 0,1 I);
T.e. dpakTopbT poaykTnBHOCT"(C) MOXe
Aa npupobuvea cregHvTe 14 cTOMHOCTY:

"Animal breed" on the order of their
fixation on the milking platform.

For the purposes of this
experiment,  the indicators  "Horn
Presence", “Lactation Order", "Milk

Production Level for Control Milking" and
"Animal breed" are considered as factors
of the experimental study, while "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 "Horn Presence",
"Lactation Order", "Milk Production Level
for Control Milking", "Animal breed" and
"Order of Fixation of Animals on the
Milking Platform" are used the shorter
forms, such as "Horns", "Lactation",
"Productivity", "Breed" and "Fixing order").

When planning the experimental
study, the indicators such as "Horns" (A),
“Lactation” (B), "Productivity" (C) and
"Breed" (D) are considered as qualitative
factors of the experiment. The aim is to
assess their influence over the qualitative
parameter "Fixing order" (Y). A four-factor
analysis of variance (ANOVA) s
conducted to assess that influence
(Bozhanov and Vuchkov, 1983; Mitkov
and Minkov, 1993).

The factor of "Horns" (A) varies on
two levels:

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

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

and the factor "Lactation" (B) — on
five levels:

- level B; — I*' lactation;

- level B, — 11" lactation;

- level B, — 111 lactation;

- level B, — IV" lactation;

- level Bs — V" lactation.

In the course of the study, the
individual productivity of the goats is
recorded, which ranges from 0.5 to 1.8 |
(with an increment of 0.1 1); i.e. the factor of
"Productivity"(C) could get the following 14

values:
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- HMBO C; — npoaykTnBHOCTO,5 [;
- H1BO C, — npoaykTnMBHOCTO,6 ;
- HMBO C3 — NnpoAaykTnBHOCTO,7

- H1BO Cy4 — MpoaykTneHOCT 1,8 1.

®akTopbT  [Nopoga” (D) B
eKCNepMMEHTa/IHOTO U3cnefBaHe Bapupa
Ha Tpu HuBa:

- HMBo D; — BBM,;

- HUBO D, — BBEM X AH,;

- HMBo D; — BBM X T.

PeabT Ha NoCTbNBaHe Ha XUBOTHUTE
BbpXy AowunHata nnartgopma u dukcupa-
HEeTO MM 3a [0oeHe ce oTyuTa 4ypes npu-
CBOsIBAHE Ha BCAKO XMBOTHO B eKcnepu-
MeHTasiHaTa rpyna Ha HoMep, CbOTBeT-
cTBall, Ha nopegHocTTa My Ha NOCTbI-
BaHe BbpPXy JowunHaTta nnatdopma. [Mo
TO3U HauyuH ¢ ,1” e ob6o3HayeHa nbpBaTa
domkcmpaHa ko3a oT rpynarta (T.e. MbpBOTO
3aeTo MACTO Ha nnaTtdopmara), a ¢ ,50” —
nocnegHata cukcupaHa kosa. Cneposa-
TeNIHO napamMeTbpbT Ha eKcrnepumeHTa

Y1 i 1+50y.

PE3YJNITATU N OBCbXAAHE
B Tabnvua 1 ca npeactaBeHun pesyn-
TaTuTe OT nNpoBefeHns 4-hakTopeH aucnep-
CVWOHEH ekcnepuMMeHT, a B Tabnuua 2 —
ONCNEPCUOHHMAT aHan3 Ha nonyyeHute

pe3ynTartu.

CToiiHOCTUTE Ha KpuTepus Ha
®duwep ca nosiydeHU Mpu pasBHULLE Ha
3Haummoct 0=0,05 w©n cTeneHn Ha

cBobopa: k=1 (3a paktopa A), k=4 (3a
hakTopa B), K;=13 (3a paktopa C) n K;=2
(3a paktopa D).

- level C; — productivity 0.5 I;
- level C, — productivity 0.6 I;
- level C3 — productivity 0.7 I;

- level C14 — productivity 1.8 1.

The factor "Breed" (D) in the
experimental study varies on three levels:
- level D; — BWD;

- level D, — BWD x AN;

- level D; —BWD x T.

The order of arrival of the animals
on the milking platform and their fixation
for milking is recorded by assigning each
animal in the experimental group to a
number corresponding to its sequence of
entry and fixation on the milking platform.
In this way with "1" is designated the first
goat from the group that is fixed (i.e. the
first taken place on the platform), and with
"50" — the last fixed goat in the group.
Therefore, the experiment parameter
Y1 i1+50y.

RESULTS AND DISCUSSION
Table 1 presents the results of the
four-factor analysis of variance
experiment, while Table 2 shows the
analysis of variance of the results.

The values of Fisher criteria are
obtained at a level of significance a=0,05
and degrees of freedom: k;=1 (for factor
A), ko=4 (for factor B), k=13 (for factor C)
and k,=2 (for factor D).
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Tabnuua 1. TOYKOBU OLEHKM Ha YUCIOBUTE XapakKTepucTUKU Ha napameTrbpa "Fixing

order” (Y)

Table 1. Point estimates of the numerical characteristics of the parameter “Order of

fixation* ()

ToukoBM oLeHkK / Point estimates

HuBa Ha thakTopute CpepHo- CpepHo-kBagpaTt.| Koedp. Ha MuH. Makc.
Ha ekcnepuMeHTa apuTMeT. CTOMHOCT | OTK/IOHEeHWe Bapuauus | CTOMHOCT | CTOWHOCT
Levels of the experimental factors Average arithmetic |Standard deviation| Coeff. of Min. Max. value,
value, " Y value, SD variation, % (value, Y min Y max

1. HuBa Ha chakTop A/ Levels of factor A:

- A;— oTcbeTBME Ha pora / absence of horns 28,44 23.05 81.04 1 50

- A2 Hannywe Ha pora / horned 23,45 16.40 69.92 1 50
2. HuBa Ha dhakTop B / Levels of factor B:

- By — ™ naktaums / I¥ lactation 27,41 19.57 71.37 4 49

- B2 — II™ nakraums / 1" lactation 17,02 17.61 103.42 1 50

- Bz — ™ naktauus / I lactation 21,02 14.45 68.75 4 48

- B4— IV™ nakraumsi / IV™ lactation 32,19 14.81 46.01 12 50

- Bs— V™ naktauusi / V" lactation 32,27 15.80 49.24 1 50
3. Huea Ha dhakTtop C / Levels of factor C:

- C1— npogyktmBHocT/productivity 0,5 | 37,00 - - 37 37

- C, - npoayktmHocT/productivity 0,6 | 30,59 13.28 43.43 1 50

- C3- npogyktnsHocT/productivity 0,7 | 34,65 14.78 42.65 4 49

- C4 - npoayktmHocT/productivity 0,8 | 31,96 14.73 46.10 5 49

- Cs - npogyktvsHocT/productivity 0,9 | 30,94 13.63 44.05 3 50

- Cg - npoaykTnHocT/productivity 1,0 | 23,79 13.67 57.47 1 48

- C7- npoayktmHocT/productivity 1,1 | 19,99 14.98 74.91 3 42

- Cg - npogyktvnsHocT/productivity 1,2 | 26,74 13.71 51.28 2 49

- Cg - npoaykTmHocT/productivity 1,3 | 22,43 13.07 58.25 2 48

- Cy0 - npogykTtuBHocT/productivity 1,4 | 30,08 13.56 45,06 5 47

- C11 - npogyktmeHocT/productivity 1,5 | 18,39 12.62 68.63 4 31

- C1o- npogyktvBHocT/productivity 1,6 | 16,28 12.75 78.31 1 22

- Cy3 - npogykTtusHocT/productivity 1,7 | 17,50 13.16 75.24 4 30

- C14 - NnpogykTvBHocT/productivity 1,8 | 17,00 - - 17 17
4. Hnea Ha dhakTop D / Levels of factor D:

-D;—BBM/BWD 25,22 21.24 84.23 1 47

- D, - BBM x AH / BWD x AN 26,63 16.46 61.81 1 50

-D3-BBM X T/BWD X T 25,98 16.57 63.76 1 50

Tabnuua 2. IMcrnepcnoHeH aHa/In3 Ha pe3ysiTaTmTe OT eKCNepuMeHTasIHOTO n3cresBaHe
Table 2. ANOVA analysis of the experimental results

CreneHnu OueHka Ha Kputepuii o

M3TOYHVK Ha pa3ceiiBaHeTo KfyMzTT/ﬁ e Ha ceoboga avecnepcunTe Ha duwep g;ong:ggﬁg

Source of dispersion Su magfps uares | Degrees of Assessment of | F-ratio / Fishers’s pp_v alue

d freedom variances values

dakTop / Factor A 2
Between groups 554-5169,90 13 S =397,69 Fa-362 0,0594
®akTop / Factor B z
Between groups 55p=-556,71 1 Sz =556,71 Fp =640 0,0001
dakTop / Factor C 2
Between groups S5¢=3940,44 4 §¢ —935.11 Fe=2 59 0,0033
dakTop / Factor D 2
Between groups 55p =46,49 2 5n =23,24 Fn=0,15 0,8599
Cnyyaiiin 1 HeoT4eTeHU
thaktopu 2
Random and unrecorded S5R=19844,80 129 Sk =153,84
factors within groups
CymapHO BusiHVe SS=31237 50 149
Total impact '
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Pesyntatute B Tabnmua 3 nokas-
BaT, 4Ye akTopuTe Ha eKcnepumeHTa
oKasBaT B/MSHME BbpXy napamerbpa Y
(,Pen Ha dmkcupaHe). Hait-cunHo uspa-
36HO € BAWSHMETO Ha (paktopa B
Jlaktaynsa” (Fz=6,40; P-valueg=0,0001),
cneppaH ot gpaktopa C ,lMpoaykTMBHoCT”
(Fc=2,59; P-valuec=0,0033). Haii-cna6o
€ BAusHMEeTO Ha (paktopa D ,Mopoga”
(Fp=0,15; P-valuep=0,8599).

Ha dwurypa 1 rpadumuHo ca npeg-
CTaBEHN OLEHKUTE Ha CpegHuTe CTOM-
HOCTM W WMHTepBaUTE Ha BapupaHe Ha
napametbpa Y, BbB (PYHKUUA OT (pakTo-
puTe Ha ekcrnepumeHTa. PesyntatuTe ca
noslyd4eHn Npu foBepuTesiHa BEPOATHOCT
v=95%.

durypa 1l,a otpassiBa B/AUAHUETO
Ha daktopa A (,PoratocT”) BbBbpxXY
napametbpaY (“Pes Ha dmkcupaHe").
BugHo €, 4Ye Ha/M4YMETO Ha pora e
chakTop 3a 3aemaHe Ha Mo-npegHo MSACTO
npu NoApexAaHeTo Ha Ko3uTe 3a [0eHe
(cbotBeTHO " Y=23,45 npu HuBo A,=1
n Y=28,44 npun H1BO A;=0).

Ha ®urypa 1,b e npeacraBeHo
BNMsiHMETO Hacdpaktopa B (,Jlaktaums”)
BbpXy napametbpa Y. Hai-npegHo msc-
TO ca 3aemManu Ko3uTe Ha ll-pa nakraums
(npu HMBO B, — “Y=17,02), cnep koeto
CTOMHOCTMTE Ha ' Y HapacTsar, T.e. C Ha-
pacTBaHe nopefHOCTTa Ha fakrauumsaTa,
XWBOTHUTE ca 3aeMasv No-3agHo MACTO.
MocnefHO MACTO B rpynara ca 3aemMau
XVBOTHUTE Ha V-Ta nakrtaums — " Y=32,27
npv HMBO Bs.

Mo OTHOWEHWE B/MSHAETO Ha
dhaktopa C ,MpoaykTnBHocT” (BX. durypa
1,c), HapacTBaHETO Ha HMBOTO Ha Npo-
OYKTUBHOCT 06yc/aBsa HaMasisiBaHe CTOl-
HOCTUTE Ha nMapameTbpa Y. ToBa O3Ha-
YyaBa, 4Ye Ko3uTe C MO-BMCOKO HMBO Ha
NPOAYKTVBHOCT 3aeMaT No-npefHo MACTO
B rpynara npu pukcupaHe 3a goeHe. B
eKkcrnepumeHTanHara rpyna Hain-npegHo
MSICTO Ca 3aeMasii XXMBOTHUTE C NPOAYK-
TmBHOCT 1,6 | (" Y=16,28), a Hali-3agHO —
Tean ¢ 0,51 (0 Y=42,74).

Ha durypa 1,d e oTpaseHo u3me-
HeHMeTo Ha napameTbpa Y BbB (PyHKUNSA

The results in Table 3 show that
the experiment factors affect Y parameter
("Fixing order"). The most pronounced is
the influence of factor B "Lactation"
(Fg=6.40, P-valueg=0.0001), followed by
factor C  "Productivity"  (Fc=2.59;
P-valuec=0.0033). Factor D "Breed" has
the  slightest influence  (Fp=0.15;
P-valuep=0.8599).

Figure 1 graphically presents
estimates of mean and interval variables
of parameter Y, as a function of the
factors of the experiment. The results are
obtained with confidence probability
v=95%.

Figure 1,a reflects the influence of
Factor A ("Horns"™) on Y parameter
("Fixing order"). It is obvious that the
presence of horns is a factor for taking a
further position in the fixing of goats for
milking (respectively Y=23.45 at level

A,=1 and Y=28.44 at level
A]_:O).

Figure 1,b presents the influence of
factor B ("Lactation”) on Y parameter.
The first place is taken by goats of T
lactation (at a level B, — Y=17.02), after
that the values of Y increases, i.e. with
the increase of order of lactation, the
animals take places at the back. The last
place in the group is occupied by animals
of V" lactation — Y=32.27 at level Bs.

Concerning the impact  of
"Productivity” factor C (see Figure 1,c),
the increase in productivity level leads to
a decrease in the values of Y parameter.
This means that goats with a higher level
of production occupy a higher position in
the group at fixation for milking. In the
experimental group, animals with a
productivity of 1.6 | ( Y=16.28) take the
first place, while these with 0.5 |
( ' Y=42.74) take the last place.

Figure 1,d reflects the change in
parameter Y in a function of factor D
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oT paktopa D ,Mopoga”. B npoueca Ha
nuscnefBaHeTo Hai-npefHoO MACTO ca
3aemManim  Kosute oOT nopogata bBBEM
(Y=25,22), a Hail-3aHO — Te3M OT KpbC-
Tockute BBMxAH (" Y=26,63). OcobeHo-
TO TYK €, 4ye NoJlyyeHunTe pesyntaTnte 3a
napametbpa Y Bapupar B OTHOCUTESIHO
TeCeH WHTepBasl Ha W3MEHeHue —
Y=25,22+26,63. T03u (DaKT MNOTBBLPX-
[aBa Ka3aHOTO Mo-rope 3a Haii-crnabo
M3pa3eHoTO BAWSHME Ha daktopa D
BbPXY pefa Ha chrkcupaHe.

3a u3sicHABaHe Ha 3aBMCMMOCTTa
mMexay BenuumHute: ,Poratoct (A),
Jlaktayusa“ (B), “lMpoayktmBHocT” (C),
.fopoga” (D) n ,Pen Ha dmkcupane” (Y)
€ 13Mno/s3BaH MeTOAbT Ha PErpecuoHHNS
aHanm3. Tbpcu Ce oueHKa Ha cTeneHTa
Ha BMMsHWE Ha (akTopute A, B, C n D
Bbpxy napametbpa Y (,Peg Ha
dhukcupaxe").

B HesiBEeH BuA yHKuusATa ce
npeAcTaBs CbC 3aBUCUMOCTTA:

Y =

3a paskpviBaHe Ha Ta3u 3aBUCMMOCT

€ 13nosi3BaH NnoanHom ot ll-pa cTeneH:
¥ = kbn
+ by gxoy
B Tabnuua 3 ca npefcTtaBeHy OUEH-
KNUTEe Ha 3HauynmmnTe KOE(*)VILLI/IeHTI/I Ha Mogena.

f (A;B;C;D)

+ o bg xaxy+ By gx + boaxi+ bpaxs+ b

"Breed". In the course of the survey, the
goats of BWD ( Y=25.22) take the first
place, and the last place is for the
crossbreeds of BWD x AN ( Y=26.63).
The specific fact here is that the results
obtained for parameter Y vary in a
relatively narrow variation interval -
Y=25.22+26.63. This fact confirms what
has been said above for the least
pronounced influence of factor D on the
order of fixation.

To clarify the dependence between
random variables: "Horns" (A), "Lactation"
(B), "Productivity"(C), "Breed" (D) and
"Fixing order" (Y) a method of regression
analysis is used. An estimate of the
degree of influence of factors A, B, C and
D on Y parameter ("Fixing order") is
sought.

In the implicit form the function is
presented with the dependence:

1)

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

+ Byxy + Baxgt BaXa+ DXy + by Xy Xa+ By axyXa + By gXi Xy + BrgAgx;

4;-’-‘.'; (2)
Table 3 presents the estimates of
the significant coefficients of the model.

Tabnuua 3. OueHKN Ha KoepuumeHTUTe Ha perpecua Ha doyHkumaTa Y =f (A, B, C, D)
Table 3. Estimation of the regression coefficients of the function Y =f (A, B, C, D)

. . KpuTtepuii Ha CTIOAbHT
KoedmumeHt / Coefficient | OueHka / Estimate P S?udent’s tes'Eq P-value
b 57,52 8,53 0,0000
b, -37,69 -6,61 0,0000
b, 12,76 3,16 0,0019
b;» -4,14 - 3,79 0,0002
b, 7,48 3,41 0,0009
b,.4 3,56 2,91 0,0042
bs4 -16,89 -6,02 0,0000
b,, 474 5,65 0,0000

R-squared = 41.26 percent
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Cnep, 3amecTBaHe Ha NoJslydyeHuTe
OLEHKM Ha 3HauYMMuUTEe KOoeduUMEHTU B
ypaBHeHue (2), PEerpecuoHHUST Moaen
nobusa cnegHuns Bua;

Y =57,52 - 37,69.B + 12,76.D - 4,14.A.B + 7,48.B.C + 3,56.B.D — 16,89.C.D + 4,74.B

Upesz aHanm3 Ha AgucnepcuuTe
(Tabnuua 4) e u3BbPLIEHA OUEHKa Ha
nosyyeHns mogen. Tobii kKaTo CTOMHOCTTA
Ha BeposaTHOocTTa P, € no-manka oT
paBHULLETO Ha 3HaYMMOCT a
(P.vae=0,0000<<<0=0,05), ToBa O3Haua-
Ba, Ye moaendsT (3) € agekBaTeH 1 BAPHO
OnucBa OMUTHUTE OaHHW.

Tabnuua 4. AHa/InM3 Ha gucnepcunTe
Table 4. Analysis of variances

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

@)

By analyzing the variance (Table 4)
is made an assessment of the model.
Since the value of probability P.aue is
less than the level of significance o
(Pvaine=0.0000<<<0=0.05), this means
that the model (3) is adequate and
describes properly the experimental data.

c CreneHu OueHka Ha Kputepwii
o ymMa Ha
M3TOYHWK Ha pa3ceiiBaHeTo KBADATHTE Ha cBoboja ancnepcusTa Ha Puwep P-value
Source of dispersion Sumag'fp squares Degrees of | Assessment of the F-ratio /
q freedom variances of analysis| Fishers’s values

Mogen / Model 12 887.9 7 1841.13 14.25 0.0000

OcTtarbum / Residuals 18 349.6 142 129.22

Cyma / Total 31237.5 149

R-squared = 41.26 percent

MonyyeHata CTOWHOCT 3a Koe- The obtained value for the

thyupenta  Ha  fgeTepMmuHupaHocT  R- | determinant coefficient R-
squared=0,4126 o3HayaBa, Ye 3a ycnosus- | squared=0.4126 means that for the
Ta Ha eKCnepumeHTanHoTo uscnefsaHe | conditions of the experimental study

41,26 % OT U3MEHEHMETO Ha napamMmeTbpa
Y ce Ab/KM Ha M3MEHEHWETO Ha u3cnef-
BaHMTe hakTopw.

OT M3BbpLUEHNA aHa/IM3 cTaBa ACHO,
ye (pakTopa ,llopedHOCT Ha naktaymaTa’
OKasBa Hai-ronsMo BAWSHWE BbPXY MO4-
pexaaHeTo 3a chkcupaHe npu goeHe. Haii-
npeaHo MACTO Mpu  MogpexpaHeTto 3a
JoeHe ca 3aemann XuBoTHWUTE Ha ll-pa
naktauusa. Cnepn ToBa, C HapacTBaHe
nopefHOCTTa Ha J/lakrauusaTa, HapacTsa U
HOMEpPBLT Ha 3aeMaHOTO MACTO Mpu Mof-
pexgaHe Ha ko3uTe 3a goeHe. OT nose-
JeHyecka rnegHa Toyka NopefHoOCTTa Ha
NakTaumsita cbyeTa-Ba B cebe cu (B ckputa
hopma) Bb3pacTTa Ha XUBOTHUTE U CTe-
neHTa MM Ha ajanTMpaHOCT KbM npoueca
Ha foeHe 1 ycnosuATa B JowHaTta 3ana.
Ko3ute Bnmn3awm 3a foeHe 3a NpbB MbT ca
Hal-HeonMMTHM W npoueca Ha ajanTaums
KbM JOWnHarta MHCTasiaumsa npu Tax ensa
3anoysa. Ko3ute Ha BTOpa /laktaumsa seuye

41.26% of the change of Y parameter is
due to the change in the factors studied.

It is clear from the analysis that the
factor of "Lactation order" has the
greatest influence on the arrangement of
fixation for milking. The animals of the
second lactation occupied the foremost
position in the milking order. Then, with
increasing the order of lactation, the
number of the occupied place in the
ranking of goats for milking increases.
From the behavioural point of view, the
order of lactation combines in itself (in a
hidden form) the age of the animals and
their degree of adaptability to the milking
process and the milking parlour
conditions. Goats entering for the first
time for miking are the most
inexperienced and the process of
adaptation to the milking plant is just
beginning. Goats of second lactation have
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ca npugobunm AocTaTbyHO OMUTHOCT U B
NnoBeyeTo c/lyyalh TAXHOTO MOJSIOXKEeHVE B
Mepapxusita Ha CTafoTo Beye e cTabunHo.
M3cnepBaHusaAta Ha Margetinova et al.
(2001; 2003) m Gorecki and Wojtowski
(2004) cbBNagat ¢ yCTaHOBEHOTO OT Hac.

BTopu no cTeneH Ha BNusHue e gak-
TOpbT ,HMBO Ha MieyHaTa NpPoayKTUBHOCT
32 KOHTPOJSIHO [0OeHe”. HapacTBaHeTo Ha
NPOAYKTMBHOCTTA Ha XMBOTHUTE € dhakTop,
obycnassl, 3aemMaHeTo Ha no-npegHa
nosvuma npuv noapexaaHeTo 3a [OeHe.
MHOro n3cnefsaHua nNpu pasnyHu nopoam
kpaBu (Berry and McCarthy, 2012), oBue
(Graser-Hermann and Sambraus, 2001) u
ko3un (Margetinova et al. 2003) noTBbpXAa-
BaT YCTaHOBEHOTO OT Hac. Bbarapckara
651a MeyHa Ko3a e nopoga Kosu 3a MsKo
M e nokasana Hai-Bncoka MAEYHOCT npu
npoBexXxaaHe Ha KOHTPOJSIHUTE U3[0SiBaHuS,
KaTo >XMBOTHWTE OT Tasu nopoja ca
B/M3aM NbpBU B JounHaTa 3ana. Cnopej
Hac pakTopsT ,HMBO Ha MIeyHaTa NPoAyK-
TUBHOCT 3a KOHTPOJIHO AoeHe” U (haKTopbT
.flopoja Ha XWBOTHUTE” ca CWMHO CBbLP-
3aHV Mo Mexay CM U UMEHHO nopaau Tasmu
npuumHa caktopsT lopofa Ha XMBOTHU-
Te” oka3Ba Hali-cniabo BnusiHue BbpPXy peja
Ha dMKCMpaHe Ha >XWBOTHWTE 3alloTo e
NoBAWAH OT dhakTopa ,HMBO Ha MnedyHarta
NPOAYKTMBHOCT 3@ KOHTPOJIHO AoeHe”.
BuHary no-mneyHuTe MopoaM Kosu e
3aemar no-npegHu MecTa.

Hannuneto Ha pora npu kKo3ute e
chakTop 3a 3aemMaHe Ha no-npejHa no3uums
npu nogpexaaHe Ha >XWBOTHUTE BbBPXY
JownHarta nnardopma. Tyk onpegenswia e
nosvumaTa B COUMaNHMA paHr Ha CcTagoTo.
PoraTvTe K031 NOYTU BUHArM ca C No-BUCOK
paHr. Korato kosute BOgAT 6opba 3a
HaamMolume, No3uuma UNn AoCcTbn A0 XpaHa,
poratute ca no-arpecuMBHM N OBUKHOBEHO
OOMUHMpAT.

B pesynrtar Ha TOBa npoyysaHe 6e
yCT@HOBEHO, Ye 3aemaHaTa nosuuus oT
Ko3uTe npy nogpexaaHeTo MM 3a foeHe
BbpXy AownHaTa nnaTdopma 3asBucu Ha
41,26 % OT U3MEHeHMEeTO Ha (akTtopute
.Hannume Ha pora“, ,[lopefHOCT Ha Nnakra-
uuata®, ,HMBO Ha MneyHaTa nNPoOAYKTUB-
HoCT” 1 ,[lopoga Ha XUBOTHUTE".

already gained sufficient experience, and in
most cases their status in the hierarchy of
the herd is already stable. The studies of
Margetinova et al. (2001; 2003) and
Gorecki and Wojtowski (2004) coincide with
what we have established.

The second level of influence has
the factor of "Milk Production Levels for
Control Milking". The increase in animal
productivity is a factor that determines the
forefront position in the order for milking.
Many studies in various breeds of cows
(Berry and McCarthy, 2012), sheep
(Graser-Hermann and Sambraus, 2001)
and goats (Margetinova et al., 2003)
confirm what we have established.

The Bulgarian White Dairy goat is a goat
for milk and has shown the highest
milking rate in the controlling process, as
the animals of this breed entered the milk
parlour first. In our opinion the factor of
"Milk Production Levels for Control
Milking" and the factor of "Animal breed"
are strongly correlated, and for this
reason "Animal breed" factor has the
least influence on the order of animal
fixation because it is influenced by the
factor "Milk productivity level for control
milking". Always the milky goat breeds
will take the more forward places.

The presence of horns in goats is a
factor in taking a forefront position on the
milking platform. The position in the
social rank of the flock is predominant
here. Horned goats are almost always of
higher rank. When goats fight for
supremacy, position or access to food,
the horned ones are more aggressive
and usually dominate.

As a result of this study, it was found
that the occupied position of goats in their
order for fixation on the milking platform
depended on 41.26% of the variation in the
factors "Horn Presence", "Lactation Order",
"Milk Production Level", and "Breed of

animals".

35



N3BOAM

Pesyntatute OT NpOBeAEHOTO ekcne-
PYMEHTa/THO MK3cnefBaHe Nno3BoJABaT Aa
6baart HanpaeeHn cnegHUTe 0606LLEHNS:

v M3BbpLIEHO € eKkcnepu-
MeHTa/IHO u3cneasaHe ¢ rpyna ot 50 6p.
KO3n OT nopogarta ,bbarapcka 6s1a mney-
Ha" (BBM) n kpbcTockn Ha BBM c ,AHrno-
Hybuiicka” n ,ToreHbyprcka”. MNMpoBegeHnAT
OVCNepCuoHEH eKcrneprMeHT nokassa, e
npu Ko3uTe OT uW3cnefBaHUTe MNopoau,
pakTopute ,Hannume Ha pora”, ,lopegHocT
Ha naktauugara’, ,HMBO Ha M/eyHata
NPOAYKTUBHOCT 3a KOHTPOJIHO [0€eHe” W
Jlopofa Ha XWBOTHMUTE'OKasBaT B/UAHUE
BBbPXY pefa Ha hnkcmpaHe Bbpxy gounHaTa
nnatcpopma npu goeHe C JMHeliHa efHo-
pefosa fowHa uHcTanaums, tun “Side-by-
side”.

v OT nscnenBaHuTe pakTopu
Hali-CUTHO BAMSIHME BBbPXY pefa Ha (uk-
cvpaHe Ha Ko3uWTe BbpXy fownHaTta nnar-
hopma okassa (paktopbT ,[lopegHOCT Ha
naktauuata”. (To3n pakTop cbyeTaBa B
cebe CM KakKTo Bb3pacTTa Ha XMBOTHUTE,
Taka 1 CTeneHTa UM Ha ajanTupaHoCT KbM
ycnoBsusitTa B AowHata 3ana M npoueca
~JoeHe"”) Tlpu yyacTme B eKCnepuMeH-
TanHarta rpyna Ha ko3u ot I|-Ba go V-ta
nakTauus, Hain-npefHo MSCTO Npu Noapex-
JaHeTo 3a [oeHe ca 3aeMasiM XWBOTHUTE
Ha ll-pa nakrauua. Cnepn TOBa, C HapacT-
BaHe nopejHoOCTTa Ha fakrtaumsTa, HapacT-
Ba W HOMEpPbT Ha 3aemMaHOTO MSACTO Npwu
noApexaaHe Ha Ko3uTe 3a floeHe.

v BTopwn no cTeneH Ha BAus-
Hve e hakTopbT ,HMBO Ha MneyHaTa npo-
OYKTUBHOCT 3@ KOHTPOJIHO foeHe”. HapacT-
BaHETO Ha MPOAYKTUBHOCTTA Ha XUBOTHUTE
e (paktop, obycnassL, 3aeMaHeTo Ha Mo-
npegHa nosvums npu noapexaaHeTo 3a
JoeHe. 3a ycnoBuATa Ha eKcrnepuMeHTa,
npu nM3meHeHwe Ha ,HMBOTO Ha MieyHaTa
NPOAYKTMBHOCT 3@ KOHTPOJIHO [OeHe" B
nutepsana 0,5+1,8 |, Hali-npegHO MACTO ca
3aeMasim Ko3uTe ¢ NpoAyKTUBHOCT 1,6 .

v Pesyntatnte OT ekcnepu-
MEHTa/IHOTO uK3cfefBaHe MOTBbPXAABaT,
ye Ha/IMYMETO Ha pora npu Ko3ute e haktop
3a 3aemMaHe Ha no-npefHa no3uvums npu
nogpexaaHe Ha >XUBOTHUTE BbPXY [OWUN-
HaTa nnaTtdopma.
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CONCLUSIONS

The results of the conducted
experimental study allow to make the
following summaries:

4 An experimental study
was carried out with a group of 50 goats
of Bulgarian White Dairy (BWD) breed
and crossbreeds of BWD with Anglo-
Nubian and Toggenburg breeds. The
analysis of variance experiment carried
out shows that in the goats of the tested
breeds the factors "Horn Presence",
“Lactation Order", "Milk Production Level
for Control Milking" and "Animal Breed"
have an impact on the order of fixation on
the milking platform during milking by a
single-row linear milking installation,
"Side-by-Side" type.

v Of all the studied factors,
"Order of Lactation" has the greatest
influence on the order of fixation of goats
on the milking platform. (This factor
combines both the age of the animals and
their degree of adaptability to the milking
parlour conditions and the process of
"Milking"). When studying an experimental
group of goats from I to V™ lactation the
first place in the milking order was
occupied by the animals of the second
lactation. Then, with increasing order of
lactation, the number of the occupied
place in the ranking of goats for milking
increases.

v The second level of
influence has the factor of "Milk
Production Level for Control Milking". The
increase in animal productivity is a factor
that determines the forefront position in
the order for milking. For experimental
conditions, when changing "Milk
Production Level for Control Milking" in
the range of 0.5 to 1.8 I, the goats with a
productivity of 1.6 | took the first place.

4 The results of the
experimental study confirm that the
presence of horns in goats is a factor for
taking a forefront position when placing
the animals on the milking platform.



v OT uscnepsaHute 4 hakTto-
pa, Hail-cnabo BNMsIHWE BbpXy nogpexia-
HeTO Ha Ko3uWTe 3a [0eHe e OKa3Basl (dak-
TopbT Jlopoga Ha XunBoTHUTE”. Hali-npea-
HO MACTO ca 3aemasii Ko3uTe OT nopogara
BBM. Oco6eHOTO TyK €, 4Ye nonyyeHute
pesynratute 3a napamerbpa Y Bapupart B
OTHOCUTESIHO TECEH WHTEPBas1 Ha M3MeHe-
HUe: Ynin=25,22; Ynha=26,63. To3n gakT
noTBbPXJaBa YCTAHOBEHOTO Haii-ciabo
B/MAHME Ha daktopa D BBbpXYy pefa Ha
domkcupaHe.

4 YcTaHoBeHo €, ye 3a YCno-
BUATAHaeKcnepumeHTa (JoeHe B JAOwHa
3ana, ¢ efgHopefoBa 24-MecTHa fMHeliHaTa
JounHa uHcTanauuda, tvn  “Side-by-side”),
3aemMaHarta nos3uumMs OT KOo3uTe npu MoA-
pexgaHetTo MM 3a [OoeHe Bbpxy AousHata
nnargoopma 3aBucn Ha 41,26 % oT
n3MeHeHneTo Ha chaktopute ,Hannuue Ha
pora“, ,[llopegHocT Ha nakrauuara“, ,HuBo
Ha MneyHata npoAykTnsHocT” 1 ,opoaa Ha
XXUBOTHUTE".

4 Of all the 4 factors
studied, "Breed of animals" factor has the
slightest influence on the order of fixation
of goats on the platform. The first place is
for goats of BWD breed. The specificity
here is that the results obtained for Y
parameter vary in a relatively narrow
variation interval: Y min=25.22;

Y max=26.63. This fact confirms the lowest
influence of factor D on the fixation order.

v The results show that for
the conditions of the experiment (milking
in a milking parlour with a single-row 24-
placed linear milking installation, side-by-
side type), the position in the arrangement
of goats for milking depends in 41.26% on
the change of the factors "Horn
Presence", “"Lactation Order", "Milk
production level" and "Breed of animals".
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