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PE3IOME

OG6GOpHUAT nNepuoa Ha oTrnexnaHe
Ha oOBUETe CcbBNaja C HayasioTo Ha
nakrauusaTa, Korato HyXauTe OT eHeprus
N XpaHUTENHW BellecTBa ca 3HauuTesiHo
no-ronemu. LlenTa Ha onuta e pa ce
CpaBHM MJ/IEYHOCTTA Ha [fBe rpynu oBLe
Ha NbpBa NakTauns ¢ paHo OTOUTK arHe-
Ta: efiHa C paHo 3an/iofeHun Wwnneta Ha 7-
8 meceyHa Bb3pacT U gpyra — ¢ 1,5
roovLLIHM A3BU3KKW, NPY 060PHO XpaHeHe ¢
[ak6un Ha 6asa NLEepHOBO CEHO N CEHO
OT M3KYCTBEH TpPeBOCTON. 3a peanv3upa-
He Ha uenTta ca u3nosnssaHn 40 OONHK
OBLe Ha MbpBa Nakrauusa ot YepHornasa
lMneBeHcka oBUA, pa3fenieHn Ha [ABe
rpynu ot no 20 osBuye: 10 3annofgeHn Ha
1,5 rognin n 10 3annogeHn Ha 7-8
MecevHa Bb3pacT. KaTo rpyom doypaxm ca
N3Mo/13BaHN CEHO OT JloLepHa Npu Nbpsea
rpyna v nMBafHO CEHO OT CATOTO nacuile
npu BTOpa rpyna, gasaHu Ha Bosia (10%
octarbum). KOHUEHTpMpaHUAT dhypax no
cbCTaB bOe efHakbB 3a [ABeTe OMNUTHU

SUMMARY

Winter period of sheep nutrition
starts with the beginning of lactation when
energy needs and nutrients are
considerably higher. The purpose of this
study is to compare milk production of two
groups of ewes at first lactation with early
weaned lambs: one of impregnanted
female lambs at 7-8 months of age and
another — Impregnanted female lambs at
1,5 years of age in winter fed on ration
based on lucerne hay at one and the
another- based on hay of temporary
pasture. For this 40 ewes of Pleven
Blackface breed (PBF) on first lactation
were used divided into two groups of 20
sheep: 10 impregnanted female lambs at
1,5 years of age(IFL-1.5y.) and 10
impregnanted female lambs at 7-8 months
of age (IFL-7/8m.). Lucerne hay in the first
group and temporary pasture hay in a
second group were given ad libitum (10%
refusals) as a roughage used. The
compound feed composition was the



rpynu. YCTaHOBEHO €, Ye CbAbpPXaHMeTo
Ha HeTo eHeprnsita B paxbata ¢
nwouyepHoso ceHo e 1,01 KEM u 1,027
KEP, a npun Tasu ¢ nmBagHo ceHo e 0,978
KEM un 0,975 KEP. KoHCymMmnpaHOTO CyXo
BELWECTBO OT pABeTe gaxbu e ¢ 9,4%
rnoseye nNpu fO3BM3KATE B CpPaBHEHWE C
ToBa Npw wwuneTtara. Habnwgasa ce no-
BMCOKa KOHCYMauusi Ha JILEPHOBO CEHO
npu A3Bu3kNTE U wWunetTata (CbOTBETHO
1,4 n 1,2 kg CB) B cpaBHeH/E C KOHCY-
MauusitTa Ha /MBagHO CEHO (CbOTBETHO
1,21 1,0 kg CB).

KntovoBu gymu: wuneta, A3BU3KK,
000OpeH nepuoj, CbCTaB M EHepruiiHa
XPaHUTESIHOCT Ha [axbu, noLepHOBO
CEHO, CEHO OT CATO nacuwie

YBO/,

O60pHMAT nepuog Ha oTrnexaaHe
Ha OBLETe CbBMaja C Ha4yasloTO Ha Nak-
TauusaTa, Korato HyXxaute OT eHeprus u
XpaHUTEsSIHN BelecTBa ca 3HauynTesiHO
no-ronemu. ToBa Hanara nosuLlaBaHe Ha
KO/IMYECTBOTO U KA4YeCTBOTO Ha W3XpaH-
BaHUTE dypaxn. BucokonpogykTMBHOTO
OBLIEBB/ACTBO U3MCKBA BUCOKOKAYECTBEHU
doypaxu, 3a Aa ce peannsvpat Bb3MOX-
HOCTWUTE Ha XMBOTHWUTE. lMpKn oBUETE CMO-
pen Darzhonov (2014) e Heo6xoAuMMO
Aakoute ga 6bAaT C NO-BUCOKA KOHLIEH-
Tpauns Ha eHeprus 1 NpoTeuH, KaTto npu
oBueTe Ha 1,0 KEM e HyxeH 122 g INMCY n
no 21,0 % CIN B gaxbata. Djorbineva et
al. (2007) yctaHoBsiBaT, 4e C yBe/siMyaBa-
HETO Ha NpueTus CypoB npoTteuH ¢ 16%
Ha [eH, Ce noBuLLaBa M CpeaHOAHEBHATA
M/Ie4YHOCT € OKosio 17 %. KoHueHTpupa-
HUTE oypau KaTo M3TOYHWUM Ha Mpo-
TeuH (LWpOTOBE, MMBOBAPHM U CNUPTOBap-
HM KallW 1 Klocnetarta) ca MHOTO LIEHHN 3a
BMCOKOMPOAYKTUBHUTE OBLE W B HAKOU
c/lyyam yyacTBaT C BUCOK MPOLEHT B 31M-
HaTa fgaxba. B nepuoga cnep oarsaHeTo
OCBEH MnpoTenHoBuUTE hypaxu B gaxbaTa
OT OCHOBHO 3Ha4yeHue ca 1 BUCOKOKayec-
TBEHUTE TPyoun doypakun. MNpu NnpexnsHuTe
XVMBOTHM CMNeuunyHOTO YCTPONCTBO Ha
XpaHocMuiaTesiHaTa cucTtemMa noseossiea
e(PeKkTMBHO M3Mnon3BaHe Ha rpyoute qy-

same for the both groups. It was found
that the content of net energy in the ration
of lucerne hay is 1,01 KEM and 1,027
KER and in this of temporary pasture hay
is 0.978 KEM and 0,975 KER. DM intake
of the two rations is 9.4% higher in IFL-
1.5y. compared to that in IFL-7/8m.There
is a higher consumption of lucerne hay in
IFL-1.5y. and IFL-7/8m. (respectively 1.4
and 1.2 kg DM) compared with the
consumption of temporary pasture hay
(respectively 1.2 and 1.0 kg DM).

Key words: female lambs at 7-8
months of age, female lambs at 1,5 years
of age, winter period, ration composition,
energy nutrition, lucerne hay, temporary
pasture hay

INTRODUCTION

The winter period coincides with the
beginning of sheep lactation when energy
needs and nutrients are considerably
larger.

This requires increasing the quantity and
quality of using feed. Sheep require high-
quality feed to realize the possibilities of
animals.

In sheep according Darzhonov (2014) is
needed the rations to be a higher
concentration of energy and protein, as in
sheep per 1,0 KEM is needed 122 ¢
digestible protein in the intestines and
21,0% CP in the ration. Djorbineva et al.,
(2007) found that with increasing 16% of
total crude protein per day, the milk yield
increased with 17%. Compound feed as
sources of protein (meals, dry distiller's
grain and expellers) are very valuable for
highly productive sheep and in some
cases involved with a high percentage in
the winter ration. Except the protein in
rations, high-quality roughage has major
importance in the period after lambing.

In ruminants the specific structure of the
digestive system allows efficient use of
the roughage and nutrient absorption.



paXky 1N yCBOSEMOCT Ha CbhAbpXaliuTe ce
B TAX XpaHuTenHu Belwectsa. OCHOBHUAT
hypax Ha oBUETe npes 3umara e CEHOTO
OT ecTecTBeHuUTe n catute nueaam (Kirilov
et al., 2007). CeHOTO OT ecTecTBEHU U Cs-
TV NMBaaM Bapupa 3HauMTesIHO No OTHO-
LWEHNE Ha Ka4yeCcTBO B 3aBUCMMOCT OT
TPEBHUTE BUAOBE M OT dasaTa Ha pas3Bu-
TMe Ha pacTeHuaTa. OBMKHOBEHO €eHep-
rmiiHaTa XpaHWTESIHOCT Ha CEHOTO, 3aBu-
cu oT fena Ha 6060BUTE KyNnTypu B HETO,
Korato ganbT Ha 6060BMTE pacTeHus e
50-75%, cbabpXaHMETO Ha MPOTEUNH U
Kanuuin ce nosuwasa (Sheep 201, A
beginner’s guide to raising sheep, 2012).
JlnBagHOTO CEHO € yMepeH WM3TOYHUK Ha
npoTeMHn n eHeprus 3a osue (Todorov
and Darzhonov, 1995). Npu XpaHeHe CbC
CpegHoO Mno KayecTBO /MBafHO CEHO
OBLIETE PSAAKO MOXEe da mpuemar noBeuve
ot 1,3 kg 1 cn HabaeAT He noseye oT 0,7
KEM (Todorov, 2013). JliouepHOBOTO
CEHO € OT/IMYyHa XpaHa 3a OBLETe 1 ce
M3nos3Ba Hai-gobpe no Bpeme Ha fak-
TAUUOHHUA MNepuopg, Korato Te Ce HyX-
[aaT oT noBeye NPOTEMWH, 3a NPOM3BOA-
CTBOTO Ha MO-TO/IAIMO KOJIMYECTBO MJISKO.
XpaHeHeTo CbC 3UMHM Aaxbu Ha 6asa
nouepHa (CeHo) n HanaHcMpaHo Konu-
YeCcTBO KOHLIEHTpMpaH hypax, gaBaT Bb3-
MOXHOCT 3a pas3BWUTME Ha BUCOKa MJeu-
HoCT. JIOUEepHOBOTO CEHO MOoKpuBa A0
40% OT eHepruiiHnTe HYXAn 1 Hag, 50%
OT U3MCKBaHMATA 3a NPOTEUH MpU XpaHe-
HETO Ha MPEXVBHUTE XUBOTHU, KAKTO € U
[06BP U3TOUHMK HA MUHEpPaI U BUTAMUHM
(Donosé, 2001). B 1 kg ntouepHoBo ceHo ce
cbabpxar — 0,56 KEM u 165 g CI1, kouto
ocurypsisaT  BMCOKa NPOAYKTUBHOCT  Ha
xnBoTHUTe (Todorov and Darzhonov, 1995).

LlenTa Ha onuTa e ga ce cpaBHU
MJ/IEYHOCTTA Ha ABe rpynu OBLE Ha NbpBa
nakrauyus ¢ paHo oTGMTK arHeTa, efgHa oT
paHo 3ansio4eHn WwuaeTa Ha 7-8 MeceyHa
Bb3pact M gpyra - ot 1,5 roguwHu
[O3BU3KKU, NP 0OBOPHO XpaHEHe C Aax6m
Ha 6a3a /IlOUEPHOBO CEHO M CEHO OT
W3KYCTBEH TPEBOCTOWA.

In winter period, the main feed of sheep
are natural pasture hay and temporary
pasture hay (Kirilov et al., 2007).

Hay from natural and temporary pastures
is significantly varied in quality, it depends
on grass type and stage of plant
development.

Usually energy nutrition of hay depends
on the proportion of legumes, when the
proportion of legumes is 50-75%, the
content of protein and calcium is
increased (Sheep 201, A beginner's guide
to raising sheep, 2012). Natural pasture
hay is a moderate source of protein and
energy for the sheep (Todorov and
Darzhonov, 1995). When sheep fed in
medium quality hay of natural pasture,
they rarely intake more than 1,3 kg and no
more than 0.7 KEM (Todorov, 2013).

Alfalfa hay is an excellent food for sheep
and best used during lactation when they
need more protein to produce more milk.
Winter feeding rations based on alfalfa
hay and balanced amount of compound
feed balanced allow a high milk yield.

Lucerne hay covers up to 40% of energy
needs and over 50% of requirements for
protein feeding of ruminants as a good
source of minerals and vitamins (Donosa,
2001).

1 kg of alfalfa hay contained — 0.56 KEM
and 165 g CP, which provide high
productivity of animals (Todorov and
Darzhonov, 1995).

The purpose of this study is to
compare milk production of two groups of
ewes at first lactation with early weaned
lambs: one of female lambs at 7-8 months
of age and another- female lambs at 1,5
years of age in winter fed on ration
based on lucerne hay at one and the
another- based on hay of temporary
pasture.



MATEPWNAN N METO4WA

3a peasm3npaHe Ha UuenTa ca
usnonseaHn 40 [OMHM OBUE Ha MNbpBa
naktauma ot UYepHorniasa [lneBeHcka
OBLa, pasgesnieHn Ha ase rpynu ot no 20
osue: 10 3ansogeHun osue Ha 1,5 rognHu
n 10 3ani04eHn Ha 7-8 MeceyHa Bb3pacT.
Taka Bcska OT fgBeTe rpynu 6ewe ¢ no
ABe noarpynu — nogrpyna ¢ 10 oarHeHwu
«[3BU3KM» U nogarpyna oT 10 oarHeHu
«wmneta». XXMBOTHUTE ca B/e3/v B ONuUT
35 aHu cnep oarsaHeTo. PasnpegeneHve-
TO B rpynu 1 noArpynu e ctaHasio Ha 6asa
[HEeBHa MJ/IEYHOCT U AHUTE OT OarBaHeTo.
Mo Bpeme Ha ONUTHUA NEepuos € KOHTPO-
NINpPaHo exefHeBHO Ha[0eHOTO MJSAKO, a
B [Ba nocrsiegosatesiHn gHuU oT cegmuua-
Ta € KOHTpo/vpaHa WHAMBUAyasiHaTa
M/IEYHOCT Ha BCAKa oBLa.

Kato rpybu chypaxu ca usnonssaHu
CEeHO OT JilouepHa npu Mbpea rpyna u
NIMBaJHO CEeHO OT CATOTO naculle npu BTopa
rpyna, gasaHm Ha Boss (10% octarbunm).
KoHueHTpupaHmaT/koMbuHupaH dypax no
CbCTaB 6e efiHaKbLB 3a ABeTe ONUTHU TPynu.
KombuHnpaHuat cypax 6e CcbCTaBeH OT:
Lapesuya — 42%, eyemuk — 10%, TputUKa-
ne — 13%, cnbHYornenos WpotT — 33 % un
BUTaMUHHO-MUHepasiHa fobaska — 2%.

[ax6ute 3a xpaHeHe Ha OBLETe npes
06OPHUAT Nepuoj ca CbCTaBAHM 3a BCAKa
onnTHa rpyna u ca onpegensiHn 3a Mnokpu-
BaHe Hyxaute 3a 1,0-1,5 | mnsko (Todorov
et al., 2007) B Ha4yasl0TO Ha ONWUTHMA Me-
pvog. Mo Bpeme Ha onuta faxéute ca Ko-
purMpaHun crnopef npomMsiHaTa Ha cpegHata
[HEeBHa M/1Ie4YHOCT Ha osLeTe. [AHEBHOTO KO-
NnyecTBO hypax e 3anaraHo Ha asa MbTu —
CYTPUH 1 Beuep. CyTpUH exefHEeBHO ca Cb-
6upaHn 1 NpeTernsaHn octarbumTe OT AHEB-
HUTe Jaxow, npeau 3anaraHeTo Ha HoBaTa
Jaxba M e M34yncnaBaHO KOHCYMMPaHOTO
KO/M4ecTBO (oypax. YXXMBOTHUTE ca MManu
€B06OJEH A0CTbN A0 NUTeliHa Boda 1 kpyna
con 3a nu3aHe. OT M3N0n3BaHuTe rpyou u
KOMOWHMpaHN ypaxn execegMmUyHoO ca
B3eMaHu npobu 3a onpegensHe Ha CB u
npobu 3a XMMMUYEH CbCTas.

OonnTwn No cMnnaeMmocT

B in vivo onutn e onpegeneHa
cMUIaemMocTTa 1 CbAbpPXaHNETO Ha HeTo

MATERIAL AND METHODS

For this 40 ewes of Pleven
Blackface breed (PBF) on first lactation
were used divided into two groups of 20
sheep: 10 impregnanted female lambs at
15 years of age(lFL-1.5y.) and 10
impregnanted female lambs at 7-8 months
of age (IFL-7/8m.). So each of the two
groups consisted of two subgroups -
subgroup of 10 IFL-1.5y. and subgroup of
IFL-7/8m. 35 days after lambing the
animals entered in experiment. Sheep
was divided into groups and subgroups, it
based on daily milk yield and days of
lambing. Throughout the experimental
period the daily milk yield from each group
was controlled and in two consecutive
days of the week the individual daily milk
yield was controlled.

As roughage lucerne hay was used
in the first group and temporary pasture
hay was used in second group, were used
ad libitum  (10% refusals). The
concentrated/compound feed was the
same for both groups. The compound
feed was composed of: corn - 42%, barley
- 10%, triticale - 13%, sunflower meal -
33% and a vitamin-mineral supplement -
2%.

Sheep rations in winter period are
drawn for each test group and set to cover
the needs of 1,0-1,5 | daily milk yield at
the beginning of the test period (Todorov
et al., 2007. During the experiment the
rations are corrected according daily milk
change. The daily feed was given twice
per day — morning and evening. Every
morning the refusals were collected and
weighed before new daily rations and
consumed feed was calculated. The
animals had free access to drinking water
and croup salt licks. Samples were taken
weekly from the forages to determine the
dry matter (DM) and chemical
composition.

Digestibility experiments
Digestibility and content of net
energy, KER and KEM in the rations of



eHeprusi, KEP n KEM B pax6bute ot HCO
C oBLe.

CMmunaemMoctta M CbAbpXXaHWETO
Ha HeTo eHeprna — KEP 1 KEM Ha n3nosn-
3BaHUTe B ONUTUTE Aaxbu e onpefeneHa
ypes 6GanaHcoBWM ONUTU C OBHW. M3non-
3BaHu ca OBHU Ha 4 roguliHa Bb3pacT oT
uro, pasnpegeneHu B ABe rpynu no Tpu
XMBOTHU. OBHUTE ca 6WIM HacTaHeHu B
WHOVBMUAYASTHU KNeTku 3a 6GanaHcoswu
onutn. ONUTHUAT nepuog e 6un paspe-
neH Ha 10-gHeBeH NOAroTBUTENIEH U 7-
OHeBeH oTyeTeH nepuopg. lMNMpeau noarot-
BUTE/IHWUA Nepuos OBHUTE Ca XpPaHeHWn C
dypaxum OT um3nuTBaHata gdaxba, a no
BpeMe Ha noaroTBUTESIHUA nepuog — C
n3nuTBaHUTe Aaxbu. T[lpe3 oT4yeTHUS
nepvof, BCAKa rpyna OBHU e npuemMana
Jakba npu orpaHUYEeHO XpaHeHe wunu
KOHCQ/MaLLI/IFI Ha cyxa maca — 50 g/kg
wo ", Jaxb6ara e 3anaraHa gsa NbTW Ha
OEeH — CYTpUH 1 Beyep, NO paBHU KONU-
yectBa. OcTartbuuTe OT fAaxbarta (ako e
UMasio Takua) 1 hekanunte ca cbbupa-
HW 1 MpeTernsaHn BCAKa CYTPUH N € OTyn-
TaHO KOMIMYECTBOTO Ha npueTtaTa gaxba.
ExegHeBHO ca B3emMaHu npobu oOT
dypaxuTe B gaxbarta, octarbuute U oT
hekanunte 3a onpegensHe Ha CB n 3a
XumuyeH aHanus. Ha 6asa Ha pasnukute
B KOMIMYECTBOTO U XMMWYHUSA CbCTaB Ha
usxpaHBaHuTe dpypaxu/gaxeéu n konmdec-
TBOTO M CbCTaBa Ha hekanuute e onpe-
JeneHa cMunaemocTTa U € usducreHa
HETO eHepruiiHaTa CTOMHOCT Ha WU3XpaH-
BaHuUTe doypaxku no Todorov et al. (2010).

AHaIM3 Ha pypaxu n dpekanuu

Ha B3etute w©“ wmscyweHn Ao
NMOCTOAHHO Terno npobu OoT dypaxute
(rpybn 1 KoMGUHMpPaHW) U hekanmmTe oT
6anaHcoBUTE oONUTM Gele HanpaBeH
XUMUYeH aHanu3 B naboparopudta Ha
N®K - MneseH no Weende-meTtoaa.

Mpobute npegn aHaM3 ca CMIEHU
npes cuUTO C rosieMrHa Ha oTBopuTe 1MM C
MesiHuua Retsch SM100. Ha mscylweH-Te u
CMJ/IEHM NPO6Y e onpeseneHo CbabpXKaHue-
TO Ha cyxo Beuectso npu 105 C° po
noctosiHHo Terno (no BDS-ISO  6498).
OnpepensaHn ca: cypos npoteuH (CIM) no

sheep in
determined.

Digestibility and content of net
energy — KEM and KEM wused in
experiments rations defined by balanced
experiments with rams. Rams at 4 years
of age were used divided into two groups
of three animals. Rams were placed in
individual cages for balanced
experiments. Experimental period was
divided into 10-day preparatory and 7-day
reporting period.

in vivo experiments were

Before the preparatory period rams were
taken feed of the test ration and during
the preparatory period — fed in the test
rations. During the reporting period, each
group of rams is intake ration under
restricted feeding or consumption of dry
matter — 50 g/kg W %7 The ration was
given twice a day — morning and evening,
in equal amounts. Refusals of the ration (if
any) and faeces were collected and
measured each morning and the ration
received was reported.

Samples were taken daily from feed
rations, refusals and faeces for DM
determination and chemical analysis. On
the basis of the differences in the quantity
and chemical composition of fed feeds
and the amount and composition of the
faeces, the digestibility and the energy
value of the feed were determined by
Todorov et al. (2010).

Analysis of feed and faeces

Samples dried of the feed
(roughage and compound feed) and
faeces (of the balance trials) made
chemical analysis in the laboratory of the
IFC - Pleven of Weende-method.

Before analysis samples ground
through a sieve with mesh size of 1 mm
by mill Retsch SM100. The dried and

ground samples determined the dry
matter content (DM) at 105° C, to
constant  weight (BS-1SO 6498).

Determined were: crude protein (CP) to



Kjeldahl (no BDS-ISO 5983); cypoBu ma3Hu-
HK (CM) (no BDS-ISO 6492); cypoBu Bnak-
HuUHM (CBn) (no AOAC, 2007); cyposa
nenen (MB) (no BDS-ISO 5984); kanuwi
(Ca) n dhocdop (P) (no AOAC, 2007).

CTaTucTunyecka obpaboTka Ha
JaHHUTE

[aHHuTe oT onutuTe ca obpaborTe-
HU CTaTUCTUYECKU C OTYuTaHe Ha cpep-
HaTa CTOMHOCT (X) M HelHaTa rpeLka c
npunaraHeTo Ha craTucTMyecka nporpa-
Ma MS Office 2007. [locToBepHOCTTa Ha
pasnukata mexay CTo/HOoCcTUTE e onpege-
NAHa 4ype3 npunaraHe Ha t-test (no Crio-
[JEHT) 1 cTeneH Ha goctoeBepHocT P > 0,05.

PE3SYNTATU N OBCbXOAHE
XUMWYHUAT CbCTaB Ha ypaxure,
hafeH Ha Tabnvua 1 e B3eT npeasug npu
CbCTaBsiHe M GanaHcuMpaHe Ha gaxbute
3a CbOTBETHUTE OMWUTHW TPYMK, CbIIACHO
HopMmuTe, nocoyeHn oT Todorov et al.
(2007). IMouepHOBOTO CEHO CbAObpXa
13,39% CI1. Te3un noka3saTesnin onpeaenar
CEHOTO KaTo CpedHOo kavyecTBo, NpmbpaHo
Mexay HayanHa (pasa Ha UubdTeX W
nbneH ybdtex (Todorov et al., 2007).

Kjeldahl (BDS-ISO 5983); fat (BDS-ISO
6492); crude fiber (CF) (AOAC, 2007);
ash (BDS-ISO 5984); calcium (Ca) and
phosphorus (P) (AOAC, 2007).

Statistical data processing

Data from the experiments were
considered statistically by taking into
account the average value (x) and its
error with the application of the statistical
program MS Office 2007. The credibility of
the difference between the values is
determined by applying the t-test
(Student) and degree of credibility P>
0.05.

RESULTS AND DISCUSSION

The chemical composition of
forages given in Table 1., is taken into
consideration when composing and
balancing rations for the experimental
groups according to the rules indicated by
Todorov et al. (2007). Alfalfa hay contains
13.39% CP. These indicators determine
medium quality hay between early phase
of flowering and full flowering is retracted
(Todorov et al., 2007).

Tabnuuya 1. XumMnyeH cbCTaB Ha oypaxuTte, % ot CB
Table 1. Chemical composition of forages,% of DM

dypax / Forages cn ¢CBh CM MB BEB Ca P
CP CF Fat Ash NFE
Llapesuua / Corn grain 9,92 2,10 4,57 1,89 81,52 0,053 0,250
Tputukane / Triticale 12,75 3,06 2,48 1,92 79,79 0,198 0,382
Euemuk / Barley 11,57 5,36 3,03 2,86 77,18 0,033 0,336
CnbHuornepnos wpot / Sunflower meal 37,25 15,26 0,59 7,01 39,88 0,596 1,388
NMouepHoBo ceHo / Lucerne hay 13,39 28,81 1,64 6,17 49,99 0,947 0,351
JNnBagHO ceHo (cATo nacuie) 11,40 32,54 151 7,85 46,70 0,864 0,372

Temporary pasture hay

CTOMHOCTUTE MNONyYeHW B TOBa
npoyysaHe 3a CI1 B NOLEPHOBOTO CEHO
KopecnoHavpar € MU3Mnofa3BaHOTO B ONUTK
oT Garcia et al. (1995), HO ca No-HUCKK OT
Te3un, cbobuieHn oT Nadeau (2000). Su-
BafHOTO CEHO CbC CbAbpxaHune 11,40%
Ha CypOB MPOTENH CbLLO CE kKnacupa kato
cpegHo no kadvectBo (Todorov et al.,
2007; 2010).

The values obtained in this study
for CP in the alfalfa hay correspond to
that used in the experiments of Garcia et
al. (1995), but were lower than those
reported by Nadeau (2000). Natural
pasture hay is 11.40% of crude protein
also be classified as a medium quality
(Todorov et al., 2007; 2010).



Tabnuua 2. MNMoeT hypax — o6opeH nepuop, kg CB
Table 2. Intake feed — winter period, kg DM

Mbpea rpyna / First group

Ne/ ceamunua,

Moarpyna — A3BU3KK

Moarpyna — wuneta

[Jara — 2014r. Subgroup IFL - 1.5y. Subgroup IFL - 7/8m.
Neo/ week, Ko MouepHoBo TMNoeTo 0610 MouepHoBo TMoeTo 0610
Date — 2014 c CEHO Total adopted Ko CEHO Total adopted
F
Lucerne hay feed Lucerne hay feed
1.11.03-17.03. 0,994 1,027 2,021 1,090 0,950 2,040
2.18.03-24.03. 0,930 1,524 2,454 0,955 1,113 2,068
3.25.03-31.03 0,838 1,620 2,458 0,850 1,217 2,067
4.01.04-07.04. 0,722 1,526 2,248 0,676 1,359 2,035
5.08.04-14.04 0,722 1,490 2,212 0,676 1,342 2,018
Cpeano/Average g,q 4 437 2278 0849 1,196 2,045
(35 gHu / days)
BTtopa rpyna / Second group
Moarpyna — A3BU3KA Moarpyna — wuneta
Subgroup IFL - 1.5y. Subgroup IFL - 7/8m.
NneagHo Moeto NneagHo
ah obuo ah MoeTto 0610
K® CeHo Ko CeHo
Total Total adopted
CF  Temporary CF Temporary
adopted feed
pasture hay feed pasture hay
1.11.03-17.03. 1,090 0,975 2,065 1,090 0,890 1,980
2.18.03-24.03. 0,955 1,058 2,013 0,955 0,982 1,937
3.25.03-31.03 0,850 1,446 2,296 0,850 1,210 2,060
4.01.04-07.04. 0,721 1,324 2,045 0,721 1,191 1,912
5.08.04-14.04 0,721 1,245 1,966 0,681 1,104 1,785
Cpeano/Average  ge7 4 99 2,077 0,860 1,075 1,935
(35 gHun / days)

3abenexka: * Kd — koHueHTpupaH dypax. / Note: CF - compound feed

KonuuectBoTo Ha noetus dpypax
OT €/JHO XWBOTHO Ha feH npe3 obopHus
nepvog e 2,27 n 2,07 kg CB, CbOTBETHO
npu nbpeaTa 1 BTOparta noarpyna A3sus-
Kn, a npu wunetata e 2,04 n 1,93 kg CB,
CbOTBETHO 3a NbpBaTa M BTOpaTa noj-
rpyna (Taénuua 2). Noetoto CB oT gax-
6aTta npu nbpBa noAarpyna O3BU3KU € C
11,4% noBeye, cpaBHeHa c noetoto CB
npu wwnetaTa oT cblyaTa rpyna, kato npu
BTOpaTta rpyna Ttasu pasivka e oT 7,4%,
OTHOBO B MoOf3a Ha A3BM3kMTe. Konuuec-
TBOTO Ha noetoTo CB oT gax6arta e ¢ 9,4%
noseye npu pfBeTte MOATPYNU  [A3BU3KM,
CpaBHEHO C ABeTe NoArpynu LmnaeTa.

HabnwgaBa ce no-Bucoka KOHCY-
MaLmsa Ha NIoLepHOBO CEHO Mpu MbpBara
rpyna (A3BU3KM M Wnneta), CbOTBETHO

Intake feed in winter period is 2,27
and 2,07 kg CP per animal per day,
respectively in the first and second
subgroup of IFL-1.5y. and intake feed for
the first and second subgroup of IFL-
7/8m. is 2.04 and 1,93 kg CP per animal
per day (Table 2). DM intake of ration in
the first subgroup IFL-1.5y. was 11.4%
more higher compared to that IFL-7/8m in
the same group and in the second group
that difference is 7.4%, again more for
IFL-1.5y. DM intake from the rations is
9.4% higher in both subgroups of IFL-
1.5y., compared these of IFL-7/8m..

There is a higher intake of alfalfa
hay in the first group (IFL-1.5y. and IFL-

7/8m.), 1,4 and 1,2 kg of DM, compared



1,4 n 1,2 kg CB, B cpaBHEHNE C KOHCYMa-
uusATa Ha /MBaAHOTO CEHO npu BTOpa
rpyna (a3suskn 1 wuneta) (Tabnvua 2),
KoeTo e cboTBeTHO 1,2 n 1,0 kg CB. Mpu-
ynHaTa BEPOATHO ce Ab/DKM Ha No-rons-
MaTa aneTUTHOCT W1 No-BUcCoKaTa cMuniae-
MOCT Ha gaxbarta c yyacTue Ha souep-
HOBO CeHo. JTUEepHOBOTO CEHO B Cpas-
HEHWE C /MBagHOTO MMa MO-BUCOKO
cbabpxaHue Ha CI1 u no-Hucko Ha CBn,
KOeTo npegonpeesnis no-Bucoka cMmuiae-
MOCT M KoHcymauusa (Tabnuua 1). Mo-
BUCOKOTO CbObpXaHWe Ha BlakHWHW B
NIMBaAHOTO CEHO OT CAT TPEeBOCTON, ce
Ob/DKN HE CaMO Ha 3aHWKEeHWs A1 Ha
ecnapseTara, C/leiCTBUE HUCKaTa W KOH-
KYPEHTHOCT ¢ XutHute (Pavlov, 1996), a
N Ha BUCOKUAT AN Ha reHepaTuBHU cTeb-
na npu 6060BMSA U XWUTEH KOMMOHEHT B
cMeckaTa. ToBa fB/IEHME, CBbp3aHO C
o6pasyBaHETO Ha MNoBe4Ye reHepaTuBHU
ctebna n 6bP30 3arpybsiBaHe Ha ecnap-
3eTata U exoBarta rnasvua npu Mbpeu
noapact e KOHCTaTtMpaHo W OT Apyru
aBTopn (Damyanova, 1989; Naydenov
and Damyanova, 1988).

to intake of temporary pasture hay in the
second group (IFL-1.5y. and IFL-7/8m.)
(Table 2) that is respectively 1,2 and 1,0
kg of DM. The reason is probably the
greater palatability and higher digestibility
of the ration with the participation of
lucerne hay. Alfalfa hay compared with
the temporary pasture hay has a higher
content of the CP and the lower of CF,
which determines a high digestibility and
intake (Table 1).

The higher content of CF in temporary
pasture hay is due not only to reductions
in share of sainfoin, like a result of low
competitiveness with grass (Pavlov,
1996), and a high proportion of
generative steams in legumes and grasse
component in the mixture. This
phenomenon associated with  the
formation of more generative stems and
rapid becoming rough of sainfoin and
cocksfoot at first undergrowth has been
observed by other authors (Damyanova,
1989; Naydenov and Damyanova, 1988).

Tabnuua 3. CMunaemMmocT Ha gaxoute ot HCO c oBLe Ha NbpBa Slakrayms
Table 3. Digestibility of rations from sheep experiments on the first lactation

KoedhmumeHT Ha

YXnBa maca OOMEHHO Ters1o MoerTo, CMUIAEMOCT Ha
Jaxba Ha OBHUTE Ha oBHUTE CB, kg 075
) . . g/W CB,%
Ration Weight Exchange WEIght Total adopted -
of rams, kg of rams, mw ?’®  feed, DM, kg Coefficient of
' ' ' ' digestibility DM,%
| rpyna —
NOLLEePHOBO
CeHo
57,60 20,90 1078,40 51,99 67,71
| group —
lucerne hay
Il rpyna —
NBafHO CEHO
Il group — 57,00 20,74 1078,40 51,23 65,03
temporary

pasture hay

Haii-Bucoka koHcymaumsa Ha CB ot
JaxbaTa ce Habnwogasa npes BTopara-
Tpetarta ceaMuua OT 060pPHUA nepuog u
npu fABeTe ONUTHU Tpynu (43BU3KU U
lwwnneTa), Kato Torasa ce Habnwgasa K
Hali-B1CcoOKa KOHCyMauusa Ha rpybu dypa-

The highest consumption of DM of
ration observed in the second-third week
of winter period in both groups (IFL-1.5y.
and IFL-7/8m.), and then observed the
highest intake of roughage.



Xun. C yBenimyaBaHe Ha noemaHeTo Ha CB
OT rpyéuTe hypaxun, ce Hamansiea npue-
Ma Ha CB OT KoHUeHTpupaHua daypax u
npv ABeTe rpynu ¢ Noarpynu oBLe.

Ha Tabnuua 3 ca npeacTBeHU
JaHHWUTE OT ONUTUTE MO CMWNAEMOCT Ha
aaxoéute ot HCO c oBuge.

OBHUTe B GanaHCcoOB OnNuT ca Xxpa-
HEeHW orpaHMYeHo 1 ca npuemanu cpesHo
1,08 kg CB Ha xu1BOTHO 3a aeH. Koedu-
LMEeHTBT Ha cmunaemocT Ha CB e no-su-
COK Mpu nMbpBarta rpyna ¢ gaxba Ha 6a3a
NOLEPHOBO ceHo (67,71 %), B cpaBHEHUE C
BTOpaTa rpyna c gaxba Ha 6a3a nvMBagHo
ceHo (65,03%). Pasnukute mexay rpynute
B npoueHTn ca: | >> 1l (4,12%).

With the increasing intake of DM of
roughage, the intake of DM of compound
feed in both groups with subgroups
reduced.

Table 3. presented the digestibility
experiments of rations from experience
by sheep.

Rams in balance experience fed
limited, and received an average of 1,08
kg DM per animal / day. The digestibility
of DM is higher in the first group fed in
ration based on alfalfa hay (67.71%)
compared to the second group fed in
ration based on temporary pasture hay
(65.03%). Differences between groups as
a percentage are: | >> 11 (4,12%).

Tabnuua 4. EHeprusa Ha gaxo6ute oT HCO c oBLe Ha NbpBa nakrayms
Table 4. Energy of rations from sheep experiments on the first lactation

lNoka3zatenu BpyTo eHeprusa, OO6MeHHa eHeprus, KauectBo, KEM, KEP,
Indicators MJ/kg CB MJ/kg CB, MJ/kg CB kg CB kg CB
Gross energy Metabolizable Quality, KEM, KER,
MJ/kg DM energy MJ/kg DM kg DM kg DM
MJ/kg DM
| rpyna —
NOLEPHOBO CEHO 17,118 10,268 0,600 1,010 1,027
| group — lucerne hay
Il rpyna —
TMBAIHO CEHO 17,669 10,059 0,569 0,978 0,975

Il group — temporary
pasture hay

HeTo eHeprusata, KEM u KEP e no-
BMCOKa npu pgaxbarta Ha 6asa nwouep-
HOBO ceHo (1,010 n 1,027) B cpaBHEHUNE C
Tasu npu gaxoéa Ha 6a3a NMBaJHO CEHO
(0,978 u 0,975) (Tabnuua 4). Paznukute
MeXay rpynute B NPOLIEHTU ca CbOTBET-
HO 3,27% 3a KEM n 5,3% 3a KEP.

n3BOAM

MonyyeHuTe pesyntartu npu 3ansno-
JeHn osue Ha 1,5 rogMHum n Takmea,
3annofeHn B roguHata Ha paxjaHeTo
npes o6opHUA nNepuos, No3sBonsear ga ce
HanpaBAT cnefHuUTe U3BOAMN:
<> YCTaHOBEHO €, Ye CbAbpPXaHUETO
Ha HeTo eHeprmsata B paxbata ¢
nwouyepHoso ceHo e 1,01 KEM u 1,027
KEP, a npu Tasu ¢ nmBagHo ceHo e 0,978
KEM n 0,975 KEP.

Net energy KEM and KER is higher
in the ration based on alfalfa hay (1,010
and 1,027) compared to that based on
temporary pasture hay (0.978 and 0.975)
(Table 4). The differences between the
groups in percentages are respectively
3.27% for KEM and 5.3% for KER.

CONCLUSIONS

The results obtained of IFL-1.5y.
and IFL-7/8m. of Pleven Blackface breed
in the winter period, allow the next
conclusions:
<> It was found that the content of
net energy in the ration of lucerne hay is
1.01 KEM and 1.027 KER and in this of
temporary pasture hay is 0.978 KEM and
0.975 KER.



KD

<~ KoHCyMnpaHOTO CyXO BeLlecTsBo
OT aBeTe gaxbum e ¢ 9,4% noseye npwu
[O3BU3KUTE B CpaBHeHMe C ToBa Mpu
wuneTara.

<> HabnogaBa ce no-BUCOKA KOHCY-
Mauus Ha NoLEPHOBO CEHO MpU A3BU3KU-
Te u wunetata (cvotBeTHO 1,4 n 1,2 kg
CB), B cpaBHEHME C KOHCYyMauusaTa Ha fiu-
BafHO ceHo (cboTBeTHO 1,2 n 1,0 kg CB).
<> KoeuumeHTbT Ha cmMunaemocT
Ha CB e no-Bucok nmpu mbpBaTa rpyna c
fJakba Ha 6asa IIOUEPHOBO  CEHO
(67,71%), B cpaBHEHME C BTOpaTa rpyna c
Aakba Ha 6a3a nMBagHO ceHo (65,03%).

<> DM intake of the two rations is
9.4% higher in IFL-1.5y. compared to that
in IFL-7/8m.

<> There is a higher consumption of
lucerne hay in IFL-1.5y. and IFL-7/8m.
(respectively 1.4 and 1.2 kg DM)
compared with the consumption of
temporary pasture hay (respectively 1.2
and 1.0 kg DM).

<> The digestibility of DM is higher in
the first group fed in ration based on
alfalfa hay (67.71%) compared to the
second group fed in ration based on
temporary pasture hay (65.03%).
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Milk production of impregnanted female lambs
at 7-8 months of age and impregnanted female lambs
at 1.5 years of age in winter period

I. Milk production

Ina Stoycheva*, Atanas Kirilov

Institute of Forage Crops, 89 “General Vladimir Vazov” Str., 5800 Pleven, Bulgaria

PE3IOME

YBenuyaBaHeTo Ha foiHata msed-
HOCT Ha OBLleTe Hanara onTuMmsmpaHe u
N3MoM3BaHe Ha LUenuns M penpoayKTMBeH
noTeHUMasn OT camoTO WM paxjaHe Ao
6pakyBaHeTo UM. LlenTa Ha onuta e ga
Ce CpaBHU MJIEYHOCTTA Ha [ABe rpynu
OBLlE Ha NMbpBa flakTauusi ¢ paHo OTOMTH
arHeTa, efjHa OT paHO 3an/o4eHun wuneTa
Ha 7-8 mMece4yHa Bb3pacT U gpyra — OT
3annofeHn Ha 1,5 roguMHun [3BU3KK, NpU
000pHO XpaHeHe ¢ pJgaxbu Ha 6asa
NIOLEPHOBO CEHO M CEHO OT W3KYCTBEH
TpeBOCTON. 3a peanusnpaHe Ha LenTa ca
usnonseaHn 40 [ONHM OBUE Ha MNbpBa
naktaumsa oT nopogarta lneBeHcka uvep-
Hor/1aBa OBUA, pa3fenexHy B 4Be rpynu no
20 oBue. KaTo rpybu chypaxu ca m3nosn-
3BaHW CEHO OT JIoLepHa Npu Nbpea rpyna
M NMBafHO CEHO OT CATOTO nacuiie npuv
BTOpa frpyna, fdaBaHuM Ha Bonsa (10%
octarbun). KOHUEHTpMpaHUAT dhypax no
CbCTaB 6e efHaKbB 3a [BETe ONuUTHU
rpynu. [o6GUTOTO MASKKO Mpe3 060pHUS
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SUMMARY

Increasing milk production of sheep
it need to optimize and use their full
reproductive potential since birth to the
end of their economic use. The purpose of
this study is to compare milk production of
two groups of ewes at first lactation with
early weaned lambs: one of impregnanted
female lambs at 7-8 months of age (IFL-
7/8m.) and another Impregnanted
female lambs at 1,5 years of age (IFL-
1.5y.) in winter fed on ration based on
lucerne hay at one and the another —
based on temporary pasture hay. For this
40 ewes of Pleven Blackface breed on
first lactation were used, divided into 2
groups of 20. As roughage lucerne hay
used in the first group and temporary
pasture hay used in second group, they
were used ad libitum (10% refusals). The
compound feed composition was the
same for the both groups.

The milk production in the winter period is



nepuop e cboreetHo ¢ 10,73% un 8,13%
noseye npu rpynara OBLE, XpaHeHW C
Aakba Ha 6a3a NoLEepHOBO CEHO, B CpaB-
HeHue C Te3n, XxpaHeHn ¢ gaxba Ha 6asa
NBaJHO ceHo. MrieyHarta NPoAYyKTUBHOCT
npu 3annogeHute Ha 1,5 roguwHa
Bb3pacT e cpefHo ¢ 32,2% no-ronsma B
CpaBHeHWe C Tasu, 3aniogeHn Ha 7-8
MeceyHa Bb3pacT, He3aBWCUMO OT BUAA
Ha u3nuTBaHaTa fax6a. JonbAHUTENHO
noslydeHoTo MAsKo 3a 30 AHEBEH nepuos
OT OBLeTe, 3an/1o04eHn Ha 1,5 roguuiHa Bb3-
pact e cpegHo ¢ 30,2 % noseye, B cpas-
HeHue C ToBa Ha 3anjogeHnTe Ha 7-8 mece-
La, He3aBNCMMO OT M3NUTBAHUS hypax.
KnouoBu aymun: lwiuneta, A3BU3KK,
M/IeYHa NPoAYKTUBHOCT, 060peH nepuog,
NOLLEPHOBO CEHO, CEHO OT CATO nacule

yBO/[,

YBenunyaBaHeTo Ha fJoiHaTa meu-
HOCT Ha OBLIeTE Hasara onTUMmMsnpaHe u
M3nos3BaHe Ha Lenus UM penpoayKT1BeH
noTeHuuan OT camMOoTO UM paxjaHe [0
6pakyBaHeTO M. [oBULLIABAHETO Ha M/IsA-
KOTO, NOJIy4eHO npe3 AONHWUA nepuog, B
KpaTKoCpOYeH MNfaH e CBbpP3aHo C yAbIl-
XaBaHe nepuofa Ha fakTaumsi Ypes paHHo
3annoxjaHe Ha OBLETe, paHHO OT6uBaHe
Ha arHeTarta, KaKkTo W npunaraHe Ha afek-
BaTHW CUCTEMM 38 XPaHEHe 1 OTINIexaaHe.

3annoxgaHeTo Ha oBLEeTe B paHHa
Bb3pacT 03Hayasa, Ye Te moraT ga 6baar
3an104eHN B roguHaTa Ha paxgaHeTo UMm.
Cnopepf HOBWTE Hay4HW CXBallaHus ToBa
€ UKOHOMUYeckn ehekTUBHO 1 6e3BpeHO
3a opraHumsma Ha xuBoTHuTe (Todorov
and Alexandrov, 2013). Mo TO31 Ha4uH OT
efHa cTpaHa morat ga 6baar HamasieHu
pasxoguTe 3a XpaHeHe W oTrnexgaHe ¢
efHa rogvHa, a ot gpyra Moxe fga 6bae
nosiydeHa [OMbJHUTENHA MPOAYKLUUA
MNSKO W arHeta npe3 MOXW3HEHUAT
nepuog Ha n3nosi3eaHe Ha osLara.

OT gpyra cTpaHa ypes3 paHHOTO OT-
6vBaHe Ha arHeTarta ce Cb34aBa Bb3MOX-
HOCT 3a yAb/hxaBaHe Ha [JONHWA nepuoj,
Ha oOBLETe W nonyyaBaHe Ha noBeve
MAsko (Simeonov, 2012). JloeHeTo Ha
OBLETE C paHO OTOWTM arHeTa 3anouysa
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respectively 10.73% and 8.13% higher in
the first group fed on ration based on
lucerne hay, compared with the second
group fed on ration based on temporary
pasture hay. Milk production of IFL-1.5y.
is 32.2% higher than that of IFL-7/8M.,
independent of the test ration.

Additional milk production for a 30-day
period of IFL-1.5y. is 30,2% higher
compared with that of [IFL-7/8m.
independent of the ration.

Key words: impregnanted female
lambs at 7-8 months of age,
impregnanted female lambs at 1,5 years
of age, milk production, winter period,
lucerne hay, temporary pasture hay

INTRODUCTION

Increasing sheep milk yield needs
to optimize and use all their reproductive
potential since birth to scrapping them.

By the early sheep insemination, the early
weaning lambs and the applying adequate
systems for feeding and breeding, the
milk yield increase in the short term, it is
associated with extending the period of
lactation.

The sheep insemination at early
age means that sheep can be
inseminated in the same year of their
birth. According to new scientific concepts
that is economically efficient and harmless
to the animal organism (Todorov and
Alexandrov, 2013). In this way on the one
hand can reduce the cost of feeding and
breeding for one year, the other can be
obtained additional products - milk and
lambs during the using time of sheep.

On the other hand by early weaning
of lambs, there are an opportunity to
extend the period of milking of sheep and
getting more milk (Simeonov, 2012).

Sheep milking with early weaned lambs



no-paHo, 3a pasnMka OT TpaguUMOHHWA
60-70 pgHM 6o3aeH nepuog kKaTo ce
yBenuyaBa fena Ha M/AKOTO HaJoeHo
npe3 obopHUS Neprog, Korato M/e4yHoCT-
Ta Ha OBLEeTe e Hali-BMcoka — A0 BTopus
mMecel cnep paxgaHe (Siqueira, 2000).
Mpu XpaHeHeTO npe3 060pHWA Nepuog,
KoraTo MJ/Ie4YHOCTTa € Hail-BUcoka ocobe-
HO 3HA4YeHVe UmMa KayecTBOTO Ha U3Mos-
3BaHUTE KOHCEepBMpaHu oypaxku u npo-
TEMHOBU U3TOUHULUY B gaxobuTe (Kirilov et
al., 2011). [doitHaTta mMneyvyHOCT 6U morna
Ja 6bae onTumMU3MpaHa ypes npunaraHe
Ha afeKkBaTHN CUCTEMUN 3a XpaHeHe npes
TOo3un nepuog (Stoycheva, 2015). BHumaHwue-
TO TpsAbBa ga 6bAe HAacO4YeHO KbM KOHCep-
BMpaHuTe ypakm 1 NoBuLLIABaHE Ha AeNbT
Ha eHeprns 1 NpoTeMH B M3MNON3BaHWUTE
fax6u. HeobxogmmocTTa OT TakuBa npoyy-
BaHMsi ce noacwnasa OT dakTa, Ye B TO3M
nepvog OBLETE ca C BUCOKA NPOAYTUBHOCT
U BUCOKM W3UCKBaHUS KbM Heobxgvmata
eHeprsi U MpoTeMH 3a TOKpYBaHe Ha
TexHuTe Hyxau (Todorov et al., 2007).

LlenTa Ha onuTa e ga ce cpaBHU
MJ/IEYHOCTTA Ha ABe rpynu oBLE Ha NbpBa
nakrauus ¢ paHo oTéuTu arHeTa, efHa oT
paHo 3ansofeHun WwuneTa Ha 7-8 meceyHa
Bb3pacT 1 gpyra — o1 3annogeHu Ha 1,5
roAvHN A3BU3KW, NpY 0BOPHO XpaHeHe ¢
[ax0n Ha 6a3a NOLEPHOBO CEHO U CEHO
OT N3KYCTBEH TPEBOCTOVA.

MATEPVAT N METOON

3a peanusnpaHe Ha Uenta ca us-
nonssaHu 40 JOMHW OBUE Ha MbpBa flak-
Tauusa ot nopogata YepHornasa neBeH-
cka OBua, pasgeneHu B ase rpynu no 20
oBUe. Bcska rpyna 6e cbcTaBeHa OT fBe
nogrpynu: nogpryna ot 10 6pos 3aniogexHu
oBLe Ha 1,5 roanHu (HapuyaHun 3a No-KPaTKo
"03BU3KN") 1 noarpyna ot 10 6pos 3annoge-
HV OBUE Ha 7-8 MeceuyHa Bb3pacT (Hapuua-
HW 3a No-kpaTko "wuneta”).

C uen noAarotoBka Ha ONUTHWUTE
rpynu 6elle npoBefeHoO meponpusaTne 3a
npeansBMKaHe Ha CUHXPOHEH eCcTpycC yYpes
XOPMOHW 1 MPUIOXEHO WU3KYCTBEHO OCe-
MeHsiBaHe (Stoycheva and Kirilov, 2014).

JXnBoTHuTe ca Bnesnm B onut 35
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starts earlier, unlike traditional 60-70 days
of lambs milking by increasing the share
of milk in the winter period when the milk
yield is highest — the second month after
lambing (Siqueira, 2000).

The preserved forages quality and protein
sources in rations is particularly important
during the sheep feeding in winter period
when milk yield is highest (Kirilov et al.,
2011). Milk yield could be optimized by
applying adequate feeding systems during
this period (Stoycheva, 2015). Attention
should be directed to the conserved feed
and increasing the proportion of energy
and protein in the rations used.

The need of such studies is reinforced by
the fact that in this period the sheep have
high productivity and high requirements of
energy and necessary protein to cover
their needs (Todorov et al., 2007).

The purpose of this study is to
compare milk production of two groups of
ewes at first lactation with early weaned
lambs: one of impregnanted female lambs
at 7-8 months of age and another —
Impregnanted female lambs at 1,5 years
of age in winter fed on ration based on
lucerne hay at one and the another-
based on temporary pasture hay.

MATERIAL AND METHODS

For this 40 dairy ewes on the first
lactation from the Pleven Blackface breed
were used, divided into two groups of 20
sheep. Each group was composed of two
groups: subgroup of 10 impregnanted
sheep at 1.5 years of age (IFL-1.5y.) and
subgroup of 10 impregnanted sheep at 7-
8 months of age (IFL-7/8m.).

To prepare the test groups was
conducted event for the induction of
oestrus synchronized by hormones and
applied artificial insemination (Stoycheva
and Kirillov, 2014).

35 days after lambing the animals



OHn cnep oarsaHeTo. OTOGMBaHeETO Ha
arHerara e M3BbPLUEHO NpU AOoCTUraHe Ha
12 kg xmBa maca unu 30-35 gHu cnepg,
paxpaHeTo um. Pa3snpeneneHneTo B rpy-
Ny ¥ NOATPYNM € HanpaBeHO Ha 6asa
[JHEeBHa M/IeYHOCT U [iHUTEe OT OarsBaHeTo.
Mo Bpeme Ha ONUTHWUA MEpPUOL € KOHTPO-
NNpaHo exeaHEeBHO HaJO0EeHOTO MJISKO, a
B ABa nocnegosatesiHn OHU OT ceamu-
uata e KOHTpo/mpaHa wuHAuBMAyanHata
MJ/IEYHOCT Ha BCSka oBUa. XXuBaTa maca u
OTHOCUTENIHOTO TEeJIeCHO CbCTOSHWE Ha
OBLETE € OTYETEHO B HAYasI0TO U B Kpas
Ha onuTa. MpoAbL/MKMTENHOCTTA Ha onnTa
6ewwe 35 gHw.

Kato rpybu chypaxu ca usnonssaHu
CeHO OT niouepHa nNpu nbpBa rpyna u
NMBaiHO CEHO OT CATOTO Naculle npv BTopa
rpyna, gasaHum Ha Boss (10% octarbupm).
KoHueHTpupaHmaT/koMbuHupaH dypax no
cbCcTaB belle efHaKbB 3a [BeTe OMUTHU
rpynu. KomouHupaHuaT doypax 6elue cbe-
TaBeH OT: uapesuua — 42%, eyemuk — 10%,
Tputukanie — 13%, cnbHYOredoB LWPOT —
33 % 1 BUTAMUHHO-MUHepasiHa gobaska —
2%.

[Jaxbute 3a xpaHeHe Ha oOBUeTe
npe3 o60pHUAT Nepuo, ca CbCTaBsAHU 3a
BCSIKa ONUTHA rpyna n ca onpenensHy 3a
nokpmeaHe Hyxaute 3a 1,0-1,5 | mnsko
(Todorov et al, 2007; Todorov and
Darzhonov, 1995) B Ha4a/10TO Ha OMUTHUA
nepvof. No Bpeme Ha onuta Aaxobute ca
KopurupaHu cnopep, npomsHata Ha cpeg-
HaTa fiHeBHa MJIEYHOCT Ha oBueTe. [JHeB-
HOTO KOJIMYECTBO (pypax e 3anaraHo Ha
ABa MbTM — CYyTpuH U Bedep. CyTpuH
eXe[lHEeBHO ca cbbupaHu 1 npeTernsHu
ocTaTbUuTE OT AHEBHUTE Aax6u, npean 3a-
naraHeTo Ha HoBaTta gaxba u e mnsumcns-
BaHO KOHCYMMPaHOTO KOMMYECTBO (oypax.
YXvuBOTHMTE ca umanu cBobodeH AOCTbN A0
nuTeliHa BOAA 1 Kpyna Ccon 3a Nn3aHe.

OT wusnonssaHute rpyébm M KOM-
6UHUpaHK ypaxmn execegMUUYHO ca B3e-
MaHu npobu 3a onpegensHe Ha Cyxo
Bewectso (CB) u npobu 3a XUMUYEH
aHanu3. Ha B3etnte M u3cylleHn [o
NOCTOAHHO Terno npobu oT dypaxute
(rpybn 1 KOMOUHWMpPaHMW), € HanpaseH
XMMUYEH aHanu3 B labopatopusTa Ha
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entered in experience. Weaning of lambs
has been made in reaching 12 kg of body
weight or 30-35 days after their birth.

Sheep was divided into groups and
subgroups, it based on daily milk yield
and days of lambing. Throughout the
experimental period the daily milk yield
from each group was controlled and in
two consecutive days of the week the
individual daily milk yield was controlled.
Weight and body condition were recorded
at the beginning and end of the trial. The
duration of the experiment was 35 days.

As roughage lucerne hay was used
in the first group and temporary pasture
hay was used in second group, were used
ad libitum  (10% refusals). The
concentrated/compound feed was the
same for both groups. The compound
feed was composed of: corn — 42%,
barley — 10%, triticale — 13%, sunflower
meal 33% and a vitamin-mineral
supplement — 2%.

Sheep rations in winter period are
drawn for each test group and set to cover
the needs of 1,0-1,5 | daily milk yield at
the beginning of the test period (Todorov
et al, 2007; Todorov and Darzhonov,
1995). During the experiment rations are
corrected according daily milk change.

The daily feed was given twice per day -
morning and evening.

Every morning the refusals were collected
and weighed before new daily rations and
consumed feed was calculated.

The animals had free access to drinking
water and croup salt licks.

Samples were taken weekly from
the forages to determine the dry matter
(DM) and chemical composition.

Samples dried of the feed (roughage and
compound feed) made chemical analysis
in the laboratory of the IFC - Pleven of
Weende-method. Samples ground



NDK - MneseH no Weende-meTtoga. Npobu-
Te Mpean aHanM3 ca CMJIEHU Mpe3 CUTo C
ronemMvHa Ha oTtsopuTe 1mm c MenHuua
Retsch SM100. Ha m3cyweHnTe 1 CM/IEHU
npobu e onpeneneHo cbabpkaHmeTo Ha CB
npy 105 C°, go noctosiHHO Terno (no BDS-
ISO 6498). OnpefesnieHn ca: CypoB NPOTEnH
(CN) no Kjeldahl (no BDS-ISO 5983); cypo-
BU MasHuHM (CM) (no BDS-ISO 6492); cypo-
BM BnakHuHM (CBn) (no AOAC, 2007); cypo-
Ba nenen (MB) (no BDS-ISO 5984); kanuwii
(Ca) n dpocdhop (P) (no AOAC, 2007).

[JaHHuTe oT onutute ca ob6pabo-
TEHM CTaTUCTMYECKM C OT4uTaHe Ha
cpepHarta CTOMHOCT (X) U HeliHaTa rpeLuka
(x £ SX) ¢ NnpunaraHeTo Ha cTaTucTmyecka
nporpama MS Office 2007. [JocTtoBep-
HOCTTa Ha pasnukaTta mexay CTohHocTuTe
e onpepensHa upes npunaraHe Ha t-test
(no CTo4€eHT) 1 cTeneH Ha AOCTOBEPHOCT
P > 0,05.

PE3SYNTATV N OBCBbXOAHE

MNpomeHnTe B CTOMHOCTUTE Ha XU-
BaTa Maca Ha OBLeTe ca npeicTaBeHn Ha
Ta6nuua 1. Habniopgasa ce HapacTBaHe
Ha cpepfHata xuBaTta maca n OTC n npu
[BeTe rpynu X1BOTHU (O3BU3KM W LwInNe-
Ta) OT HayasI0TO A0 Kpasi Ha 060pHuS
nepuog. CpefHuAT AHEBeH npupacTt 3a
35-gHeBHMSA 0obBopeH nepuog € no-BUCOK
npu mbpsBaTa rpyna osLe, CbOTBETHO 659
npun assuskute 1 80g npu wwunertara,
XpaHeHun c paxba Ha 6as3a NoLEepHOBO
CEHO B CpaBHeHMe C TO3W Npu BTOpaTa
rpyna oBLe, Koiito e 30g npu A3BU3KMTE U
449 npu wnMneTaTa, XpaHeHn ¢ faxoba Ha
6a3a /iMBafHO CeHo. Pasnuuuata mexay
rpynute Haii-BepoATHO ce Ab/ikaTl Ha
MoeToTO CYXO BELeCcTBO M Ha Kojuyec-
Tt8OTO CI1 noet ¢ pgaxbara, kKoeTo e no-
BMCOKO Mpu MbpBata rpyna v nogrpyna,
CpaBHEHO C TOBa Mpu BTOpa rpyna.
Hab6nwopasa ce Mno-BUCOK NpMpacTt npu
lwuneTata B CpaBHEHME C [A3BU3KUTE,
Hes3aBKCVMMO OT m3nuTBaHaTa gaxba npes
060pHUA nepuog,.
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through a sieve with mesh size of 1 mm
by mill Retsch SM100 before analysis.

The dried and ground samples
determined the dry matter content (DM) at
105° C, to constant weight (BDS-ISO
6498). Determined were: crude protein
(CP) to Kjeldahl (BDS-ISO 5983); fat
(BDS-1SO 6492); crude fiber (CF) (AOAC,
2007); ash (BDS-ISO 5984); calcium (Ca)
and phosphorus (P) (AOAC, 2007).

Data from the experiments were
considered statistically by taking into
account the average value (x) and its
error with the application of the statistical
program MS Office 2007. The credibility of

the difference between the values is
determined by applying the t-test
(Student) and degree of credibility
P > 0.05.

RESULTS AND DISCUSSION

The live weight changes of sheep
are presented in Table 1. There is an
increase in the average live weight and
body condition in both groups of animals
(IFL-1.5y. and IFL-7/8m.) from beginning
to last of winter period. The average daily
growth for 35-day winter period was
higher in the first group of sheep,
respectively 65g in IFL-1.5y. and 80g in
IFL-7/8m. fed in ration based on lucerne
hay compared to those in the second
group of sheep, which is 30g in IFL-1.5y.
and 44g in IFL-7/8m., fed in ration based
on temporary pasture hay.

The differences between the groups
probably due to the dry matter and the CP
intake of ration, which are higher in the
first group and subgroup compared with
that in the second group and subgroup.
There are a higher growth in IFL-7/8m.
compared with IFL-1.5y., regardless of the
test ration in the winter period.



Tabnuua 1. NpomeHn B NoKasaTesinTe 3a Te/IECHOTO CbCTOAHME Ha OBLETE
Table 1. Sheep indicators changes of body condition

Hauano Ha o6opeH nepros
Begining of winter period

Kpain Ha o6opeH nepuog,
End of winter period

% OT cpefHa xuBa

% OT cpefHa xuBa

H(lcsa_maca maca npu OB 60 kg OTC ~ Kusa maca maca npu OB 60 kg oTC
eight % of average weight Body Weight % of average weight Body
kg condition kg condition

at 60 kg of ewe at 60 kg of ewe
Mbpsa rpyna / First group
Moarpyna
[3Bu13KN
Subgroup IFL- 56,30 93,83 2,9 58,60 97,66 3
1.5y.
Moarpyna
LUnneta
Subgroup IFL- 46,20 77,00 2,8 49,03 81,71 3
7/8m.
BTopa rpyna / Second group
Mogrpyna
[3BU3KN
Subgroup IFL- 56,42 94,03 2,9 57,50 95,83 3
1.5y
Mogrpyna
wnneta
Subgroup IFL- 46,10 76,83 2,8 47,65 79,41 3
7/8m.

Mo-BMUCOKUSIT NPUpacT Hali-BEPOSITHO
ce Ab/IKM Ha TOBa, Ye LuneTa CpaBHEHU C
[3BU3KUTE ca B MO-akTMBHA (has3a Ha pac-
TeX 1 pasBuTUE N He ca JOCTUTHaNn cpea-
HaTa XuBa Maca Ha Bb3pacTHUTE XNBOTHMU.

Ha Tabnuua 2. e npeactaBeHo
Haf0EeHOTO MJ/IAKO No ceamuum 3a obop-
HUA nepvofd oT 35 AHW Mpu ABeTe rpynu
oBue. CpepHata [AHEBHa MIEYHOCT Mpu
nbpBarta rpyna A3BU3KM M LIKNeTa, xpa-
HeHN ¢ gaxba Ha 6a3a NoLUEPHOBO CEHO
e 1,287 l/geH n 0,960 l/geH n e cboTBeET-
HO ¢ 12% n 9% no-BMCOKa, CNpAMO Taswn
npu BTOparta rpyna A3BU3KM W LUWMETA,
XpaHeHa ¢ faxb6a Ha 6a3a NMBaHO CEHO
OT CATO naculle, KOATO € CbOTBETHO
1,149 l/peH wn 0,882 l/geH. Pasnukute
noslydeHn Mexay rpynute ca cratuctu-
yecku pocrtosepHu npu P>0,05. Konwu-
4yecTBOTO Ha 06WOTO A06UTO MNSAKO npe3
TO3n nepuog e ¢ 10,73% noseye npwu
A3BM3KUTE OT NMbpBarta rpyna (45,045 1), B
CpaBHeHMe C Te3uM OT BTOpara rpyna
(40,215 ). Cbwarta TeHAeHUMs ce Ha-
6nogasa v Npu WwunieTara, YASTo MIey-
HOCT e ¢ 8,13% no-Bucoka npu wmietara
oT nbpBa rpyna (33,60 1), B cpaBHeHue C
Te3n oT BTopa rpyna (30,87 ). Konu-

The higher growth is probably due to
the fact that IFL-7/8m. compared to IFL-
1.5y. are in more active phase of growth
and development and have not reached the
average live weight of adult animals.

Table 2. presented weekly milk in
winter period of 35 days in both groups of
sheep. The average daily milk yield in the
first group of IFL-1.5y. and IFL-7/8m. fed
in ration based on lucerne hay is 1,287
I/day and 0,960 l/day and is respectively
12% and 9% higher, compared to that in
the second group of IFL-1.5y. and IFL-
7/8m. fed in ration based on temporary
pasture hay which is respectively 1,149
I/day and 0,882 |/day.

The differences obtained between the
groups were statistically significant at P
<0.05. The quantity of the total milk
during this period is 10.73% more in IFL-
1.5y. in first group (45,045 1), in
comparison with those of the second
group (40,215 1). The same trend was
also observed in IFL-7/8m. which milk
yield is 8.13% higher in first group (33,60
), as compared with those in second
group (30,87 1). The milk production in
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YyecTBOTO Ha A0OMTOTO M/ISIKO Npe3 06op-
HUA nepuog e ¢ 34% noseye Npu Nbp-
BaTa rpyna A3Bu3kW, 3anjogeHu Ha 1,5
rogviiHa Bb3pacT, B CpaBHEHWe C ToBa
npu wunetaTta OT cbLiaTa rpyna, 3anso-
JeHun Ha 7-8 meceua n ¢ 30,2% npwu BTO-
pata rpyna [fA3BWU3KM B CpaBHEHWe C
lwmneTara oT cbliara rpyna.

winter period is 34% more higher in the
first group of impregnanted ewes at 1.5
years of age compared to that in the
same group impregnanted ewes at 7-8
months of age and with 30.2% in the
second group of IFL-1.5y. compared to
IFL-7/8m. in the same group.

Tabnuua 2. HanoeHo MNsko npe3 o6opHus nepuog, (1)
Table 2. Milk production in winter period (1)

Cegamuua Ne/pata CpegaHa mneyHocT HapoeHo CpegaHa mneyHocT HapoeHo
Week Neo/date Average milk MJISIKO OT OBLA Average milk M/ISIKO OT oBLA
production Sheep milk production Sheep milk
X + SX X * SX

MbpBa rpyna — ntoLepHoBo ceHo / First group — lucerne hay

Moarpyna - A3Bm3kK / Subgroup IFL-1.5y Mogarpyna — wwuneta / Subgroup IFL-7/8m.

1.11-17.03.2014 1,224+0,108 8,568+0,465 0,902+0,107 6,314+0,378
2.18.03 - 24.03. 1,305+0,098 9,135+0,521 0,980+0,121 6,860+0,421
3.25.03 - 31.03 1,369+0,089 9,583+0,504 0,991+0,132 6,937+0,425
4.1.04 - 07.04. 1,409+0,128 9,863+0,562 1,040+0,108 7,280+0,542
CpepHo 3a 28 gHu
(30 gHK) 1,326°+0,102 37,449°+0,512 0,978"+0,114 27,391°+0,419
Average for 28 days (40,099) (29,341)
(30 days)
5. 08-14.04 1,130+0,102 7,910+0,428 0,890+0,096 6,230+0,503

0610 3a 060pHUA
nepvog (354Hu)
Total milk for winter

1,287°+0,105

45,045°+0,443

0,960°+0,112 33,600°+0,447

period
(35 days)
BTtopa rpyna — nuBagHo ceHo / Second group — temporary pasture hay
Moarpyna - n38u3ku / Subgroup IFL-1.5y Moarpyna — wnneta / Subgroup IFL-7/8m.
1.11-17.08. 1,278+0,121 8,946+0,369 0,890+0,089 6,230+0,980
2.18.03-24.03. 1,169+0,105 8,183+0,358 0,865+0,079 6,055+0,875
3. 25.03-31.03 1,12040,116 7,840+0,305 0,878+0,084 6,146+0,874
4.1.04-07.04. 1,233%0,119 8,631+0,388 0,956+0,085 6,692+0,789

CpegHo 3a 28 gHu
(30 gHK) Average for
28 days (30 days)

5. 08-14.04
0610 3a 060pHUA
nepvog (354Hn) Total
milk for winter period
(35 days)

1,200°40,112
0,948+0,086

1,149°+0,109

33,599°+0,342
(35,999)
6,636:+0,352

40,215°+0,486

25,123°+0,862
(26,913)
5,754+0,756

0,897%+0,083
0,822+0,076

0,882%+0,082 30,870%+0,431

*3abenexka: CTOHOCTUTE NHAVKUPAHU C pasfnyHu 6yKBY B €AWH Pef 1 KOMoHa ca C AOCTOBEPHU Pass/ivKu

npu P>0,05

*Note: The values indicated with different letters in a row and column are significantly different at P> 0.05

MneyHata  NPOAYKTUBHOCT  Npwu
[43BU3KUTE e cpefHo ¢ 32,2% no-ronsma, B
cpaBHeHue ¢ Ta3n npu wunetata (P>0,05).

OTunTaHeTo Ha M/IAKOTO npes
ONUTHMA Nepuos Lafe Bb3MOXHOCT Aa
ce onpefenu M KOIMYeCTBOTO Ha Ao06u-
TOTO MAgko npe3 nbpsute 30 AHKM OT
OOVHUS nepuod, WM ToBa MJISKKO MOXe

Milk production of IFL-1.5y. is
average 32.2% higher in comparison with
that in IFL-7/8m. (P> 0.05).

Total milk during the test period
provide an opportunity to determine the
quantity of milk for the first 30 days of
lactation period, or that milk may be
considered as an additional obtained
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[Ja ce nprveme Kato AONBLAHUTENHO NOYy-
YeHOo OT oBUeTe. Tbil KaTo paHHOTO OTOU-
BaHe Ha arHetara no3Bo/fifiBa nepuoja
Ha [oeHe Ha OBLETe fAa ce yAb/IXu C
okosio 30 aHw. MNpe3 Te3n nbpeu 30 gHK
[OBMTOTO MAISIKO OT OBUA NpY NbpBa ”
BTOpa rpyna A3Bu3ku € cboTBeTHO 40,09 |
n 3599 I. Toea mnsako e ¢ 11,39% no-
BMCOKO Mpu rpynarta A3BU3KW, XpaHeHU C
haxba Ha 6a3a NoLEepHOBO CeHo, cpas-
HEHO C rpynarta A3BU3KU, XPaHEHU C Aax-
6a Ha 6a3a nMBagHO ceHo. MNSAKOTO 3a
30-gHeBHUA nognepuog nNpu nbpBa W
BTOpa MoArpynu LunieTa e CbOTBETHO —
29,34 | n 26,91 |. Nony4yeHNsaT MeKo-
Hagoin e ¢ 9% noseye nNpu NbpBarta
noarpyna wwuneta Ha gaxba noLepHOBO
CEeHO, CpaBHeHa C BTOpaTta noarpyna
wmneta Ha paxba /MBafHO CEHO.
[onb/IHUTENHO HAA0EHOTO M/SKO npwu
nbpBata 1M BTOpaTa NoArpynu A3BU3KA e
CbOTBEeTHO C 36,6% un 33,74% noseuye,
CpaBHeHO C ToBa npu wwunetara oT
cbwmTe noarpynu. MAsSikoTo NoslyyeHo ot
03Bu3kMTEe e cpepHo ¢ 35,2 % noseuve,
CpaBHEHO C ToBa OT lWwWeTarta, He3aBu-
CMMO OT M3NUTBaHMA ypax. JaHHute 3a
Ha[0eHOTO MJ/IAKO KOPeCcnoHAMpaT C AaH-
HuTe Ha Todorov and Simeonov (2013),
KOWUTO YCTaHOBSABAT, Ye Mpe3 To3u Nepuog,
npy paHo oTtbrBaHe Ha arHetara Moxe
ha ce pobuat mexay 25 n 40 | noseve
M/ISKO OT oBua. Nofo6HU ca u pesynta-
TMTe Ha Simeonov (2012), KOWTO ycTaHo-
BSIBa, Ye paHOTO OTOMBaHe Ha arHetara
no3BosiABa [a ce Hafou AOMbJ/IHUTESTHO
47,3 | Mnsiko OT egHa oBua. B nutepaty-
pata nunceaT faHHW 3a [OMbJHUTESTHO
NMosly4eHOTO MJISIKO OT paHOo 3arn/iof4eHu
7-8 MeceyHu wWwmneta oOT YepHornasa
MneBeHcka oBLa C paHO OTOUTU arHeTta,
06eKT Ha ToBa Npoy4BaHe.

N3BOAN

MonyyeHnte pesyntatu npu 3anno-
[JeHu oBLe OT nopogaTta NieBeHcka YepHo-
rnaea Ha 1,5 roguMHn 1 Takmea, 3ansiogeHu
Ha 7-8 mMeceua, B rogvHara Ha paxjaHeTo
npes obopHus nepuogd, No3BonsiBaT ga ce
HanpaBAT cNefHUTe U3BOAM:

from sheep. Because early weaning
lambs allows the period of sheep milking
to extend about 30 days.

During these first 30 days milk production
of sheep in the first and second group of
IFL-1.5y. is respectively 40,09 | and 35,99
I. This milk is 11.39% higher in the group
IFL-1.5y. fed in ration based on lucerne
hay, compared with this in second group
of IFL-1.5y. fed in ration based on
temporary pasture hay. Milk for 30-day
subperiod at first and second subgroups
of IFL-7/8m. is respectively — 29,34 | and
26,91 I. The milk yield was 9% higher in
the first subgroupe of IFL-7/8m. in ration
based on lucerne hay, compared to the
second subgroup of IFL-7/8m. in ration
based on temporary pasture hay.
Additional milk in the first and second
subgroups of IFL-1.5y. is respectively
36,6% and 33,74% more compared with
that at IFL-7/8m., in the same subgroups.
Milk obtained from IFL-1.5y. is average
35.2% more higher compared to that of
IFL-7/8m., regardless of the test ration.

Data on milk correspond to the data of
Todorov and Simeonov (2013), which
found that during this period the sheep
with early weaning lambs can give
between 25 and 40 | more milk from
sheep. Such are the results of Simeonov
(2012), who found that sheep with early
weaning lambs can give additional 47,3 |
milk from sheep.

There are not literature data for additional
milk obtained from IFL-7/8m., of Pleven
Blackface breed with early weaned
lambs, the subject of this study.

CONCLUSIONS

The results obtained of IFL-1.5y.
and IFL-7/8m. of Pleven Blackface breed
in the winter period, allow the next
conclusions:
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KD

X CpepHarta gHeBHa MJ/IEYHOCT Mpu
oharHeHn [A3BU3KM W LWInneTa € paHo
OTOMTU arHeTa W XpaHeHuM C gaxba Ha
6asa /LEepHOBO CEHO € CbOTBETHO C
12% n 9% no-BUCOKa B CpaBHEHME C Tasun
npv A3BU3KU U LUWNETA, XpaHeHu ¢ aaxba
Ha 6a3a NMMBaZlHO CEHO OT CATO nacuLle.
<> [Jo6utoto MnAko npe3 060pHUSA
nepuop e cborBetHo ¢ 10,73% un 8,13%
noseye npyv nbpBara rpyna [A3BU3KA W”
wmneTta, xpaHeHun c paxba Ha 6asza
NOLLEPHOBO CEHO, B CpaBHeEHKeE € BTOpaTa
rpyna [A3BU3KM W WIWNeTa, XpaHeHw c
Aaxba Ha 6a3a iMBafHO CEHO.

3 MneyHaTa NPOAYKTUBHOCT  mpwu
[03BU3KMUTE e cpefHo c 32,2% no-ronama B
CpaBHeHWe C Ta3u Npu 3anjofeHuTe 1 oar-
HeHW wuneTtata npe3 060pHMSA nepuog, He-
3aBMCKMO OT BrJa Ha n3nMTBaHaTa gaxba.
<> Mony4eHoTO AOMBAHUTENTHO MASKO
npe3 nbpeuTe 30 AHM OT A0OWHUS 0GOpeH
nepvog nNpu paHo oTbmBaHe Ha arHeTaTa e —
40,09 | n 35,99 | npu A3BU3KUTE, XPAHEHU
CbOTBETHO C fgaxba Ha 6asa ceHo OT
NoLUepHa 1 NMBafHO CEHO, a Npu WuneTa e
CbOTBETHO 29,34 11 26,91 |.

<> JonbNHWUTENIHO NOMTYYEHOTO MIISIKO
3a 30 pgHeBeH nepuog OT [A3BU3KUTE €
cpenHo ¢ 30,2 % noseye, CpaBHEHO C TOBa
OT WwwuneTaTa, He3aBMCUMO OT U3NUTBAHUSA

thypax.

<> The average milk yield of IFL-1.5y
and IFL-7/8m., with early weaned lambs
and fed in ration based on lucerne hay is
respectively 12% and 9% higher in
comparison with that in IFL-1.5y. and IFL-
7/8m., fed in ration based on temporary
pasture hay.

<> Total milk in winter period is
respectively 10.73% and 8.13% higher in
the first group of IFL-1.5y.and IFL-7/8m.,
fed in ration based on lucerne hay,
compared with the second group of IFL-
1.5y. and IFL-7/8m., fed in ration based
on temporary pasture hay.

<> Milk production of IFL-1.5y. is
32.2% higher in comparison with that IFL-
7/8m., in winter period, regardless of
ration type.

<> Additional milk during the first 30
days of milking period of sheep with early
weaning lambs is — 40.09 | and 35.99 | for
IFL-1.5y., fed respectively in ration based
on lucerne hay and temporary pasture
hay, and for IFL-7/8m., is respectively
29.341and 26.91 1.

<> Additional milk obtained for the
30-day period of IFL-1.5y., is average
30,2% more higher compared with that of
IFL-7/8m., regardless the test ration.
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PE3IOME

B ctatnaTta ca npepcraBeHu Mop-
honornyHmn, gepmartorinHm 0cobeHoCcTH
Ha HOCHOTO orfiefano Ha osue oT Cpeg-
HOCTapon/aaHuHckaTa n KonpuBlueHckaTa
aBTOXTOHHM nopoayn. anonseaHu ca aHa-
TOMUYHK, MOPAIONOrMYHK, MOpdIo-MeT-
pvyHM 1 doTorpadockn metogu. MN3cnep-
BaHW ca m3Bagky oT no 30 XMBOTHM Ha
asete nopogun. OnpegenexHy ca OCHOBHU-
Te e/IeMeHTV U Tuna Ha gepmatornnda
Ha HOCHOTO orfefano Ha HabnwgasaHu-
T€ D>KUBOTHW-TbHKW, BasloBe, T[paHy/u,
6pa3gun, PeHOKOMMNIEKCU, HA KOWUTO € Ha-
npaBeH aHanu3. Kato gonbaHuTeNeH gex
e m3cneaBaH ueTta (OKpackaTa) Ha Hoc-
HOTO ornegano. M npu ABeTte nopogu ce
nposiBABaT Tpu Tvna Ha gepMatorniga —
6pasza, KpbCT M 3bPHUCT. KonmyecTBoTo
Ha KOXXHMTE I'bHKU 1 Ba/IOBE 06pasyBally
(PEHOKOMJIEKCM U  Pa3nosIOKEHNETO Ha
KOXXHUTE Opa3an He e CBbp3aHo C
Bb3pacTTa Ha XUBOTHUTE.

KntovoBn agymm: OBLE, HOCHO
ornegano, 6pasan, rbHku, BaaoBse, Tun

YBO/,

HocHoTo ornegasno npyu NPexmBHU-
Te XVWBOTHM € VHAMKATOp 3a MHOIo OT
h13noNorMyHUTE Npouecyu npoTuyallm B
opraHusma. To e moguduumpaH y4yacTbk
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SUMMARY

The present paper presents
morphological and dermatoglyphic
features of the nasolabial plate of

Srednostaroplaninska and Koprivshtitsa
autochthonous sheep breeds. Some
anatomic, morphological, morphometric
and photographic methods were used.
Samples were studied from 20 animals of
both breeds. The main elements and type
of dermatoglyph of the nasolabial plate of
the studied animals were determined and
analyzed, such as folds, shafts, granules,
grooves, fenocomplexes. The colour of
the nasolabial plate was studied as an
additional phenotype. Three types of
dermatoglyph occur for both species —
groove, cross and grainy. The number of
skin folds and shafts, which are forming
phenocomplexes, and the location of skin
grooves are not related to the age of the
animals.

Key words: sheep, nasolabial
plate, grooves, folds, shafts, type

INTRODUCTION

The nasolabial plate of ruminants is
an indicator for a lot of the physiological
processes taking place in the body. It is a
modified section of the skin. Grooves,



OT KoXarta. bpasgute, reHKUTE, BasioBeTe
W rpaHy/iMTe, KOUTO Ce Hamupart no Hero-
BaTa NOBbPXHOCT obpasyBaTr dparmMeHTu
N KOHbUrypaumm, KouTo ca CTporo MHAu-
BUAYa/IHWU 3a BCEKM WHAMBMA W OcTasart
HenpoMeHeHu Npe3 OHToreHesara.

NutepatypHnTe fgaHHKM 3a cTpoexa
Ha KOXHUS penedd Ha HOCHOTO orfeaasno
ca cpaBHUTesIHO Manko. 3cneaBaHus 3a
yCcTaHOBsIBaHe Ha Tuna Ha gepmMaToriuda
1 Bpb3Kata My C ugeHTugukaumsaTa, nac-
nopTu3aumsaTa u cenekuusaTa npy Npexms-
HV XMBOTHM ca nposexganun: Baranov et
al. (1993), Mishra et al. (1997), Arjankova
(2002), Sirotina and Baranov (2009),
Lozovaia and Arjanokova (2010) npwu
roeega, Sokolov (1959) u Sirotina et al.
(2012) npu nocose, Malofeev and Lipovik
(2011a) npu oBuUe 1 arHeTa, Lipovik et al.
(2010) npu eneHu, MapasiM U arHera,
Singh and Patel (2006) npun 6usonu.

B bBbarapua Markov (2014a, b;
2016) cpaBHUTENHO CbMNOCTaBA Pas/IMyHA
JepmaroTunoee Ha rosega oT bbarap-
cKkata u4epHowapeHa nopoga, MoHb6e-
nmapackn n bbarapckm poaoncku Kpasu.
Markova (2016) npaBu gepmartornmdHa
XapakTepmucTmka Ha HOCHOTO Or/lefasio Ha
YepHorniasarta njieBeHcKa oBLa.

Baranov and Sirotina (2011) cum-
TaT, 4ye MexaynopogHuTe pasnununa Ha
yecToTa Ha cpellaHe Ha efleMeHTuTe oT
JepmartornvdHara CTpyKTypa B NoBeYeTo
cnyyali ca CTaTUCTUYECKM [OCTOBEPHU
(p<0,001). MOHWUTOPUHIBT Ha AepMaTo-
ruchHaTa CTPYKTypa Ha HOCHOTO Ornejano
no3BO/ISIBa Aa Ce W3MOo/3BaT Tesn JaHHW B
MOAenn 3a CbXpaHeHVe Ha reHogoHAa Ha
nopoauTe CeNCcKOCTONaHCKMN XNBOTHMW.

Cnopes, Malofeev and Lipovik
(2011b) n3cnepBannM gepmaToTunoBe Ha
HOCHOTO oOrfiefasio Ha ASTaicku OBLE,
MPUHLMIMHO MNOJIOXKEHWE CTOSAILLO B OCHO-
BaTa Ha gepmartornndukara, kato Hayka
e VHAMBUAYa/IHOCTTa Ha obekTa B mare-

puanHus ceBAT. Bcuukm  obektn  ca
THXAECTBEHN eAMHCTBEHO 3a cebe cu —
VHANBULYASTHW.

Lipovik (2013) npu uscneaBaHe Ha
Jepmartornvmda Ha HOCHOTO orfefasno Ha
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folds, shafts and granules that lie on its
surface form fragments and
configurations, which that are strictly
unigue to each individual and remain
unchanged during their ontogenesis.

There is relatively a little literature
on the structure of the skin relief of
nasolabial plate. Research on the
determination of the dermatoglyph type
and its relation to identification,
passportization and selection in ruminants
were conducted by: Baranov et al. (1993),
Mishra et al. (1997), Arjankova (2002),
Sirotina and Baranov (2009), Lozovaia
and Arjanokova (2010) in cattle, Sokolov
(1959) and Sirotina et al. (2012) in elks,
Malofeev and Lipovik (2011a) in sheep
and lambs, Lipovik et al. (2010) in deer,
Caspian red deer and lambs, Singh and
Patel (2006) in buffaloes.

In Bulgaria, Markov (2014a, b;
2016) makes a comparative study on
various dermatoglyphic patterns of cattle
of ’'Bulgarian Black and White’,
'Montbeliarde’ and 'Bulgarian Rhodope’
cattle breeds. Markova (2016) makes a

dermatoglyphic  characteristic of the
nasolabial plate of ‘Pleven Blackhead
Sheep'.

Baranov and Sirotina (2011)

consider that differences among various
breeds in the occurrence of the elements
of the dermatoglyphic structure in most
cases are statistically reliable (p<0,001).
The monitoring of the dermatoglyphic
structure of the nasolabial plate allows
these data to be used in models for
preservation of gene pool of farm animal
breeds.

According to Malofeev and Lipovik
(2011b), who studied the dermatoglyphic
types of nasolabial plate in Altay sheep, a
principle  underlying the basis of
dermatoglyphics as a science is the
individuality of the object in the material
world. All objects are identical only to
themselves — individual.

Lipovik (2013) found three types of
dermatological types in the study on



NPUKaTYHCKN TUM ANTaiCKM OBLEe yCTaHo-
BUN TpuU gepmartoTtuna — ,bpaspa“, ,KpbcTt”
n ,3bpHo". C Hali-ronsiMo npucbCTBME 6UN
gepmatotunsT ,bpasga” 52 %.

Llenta HacToAwWOTO npoy4ysBaHe e
Ja ce wuscneaBa okpackaTta, CTpoexa,
TUNBT, CTPYKTYpaTa 1 nioliTta Ha gepma-
TornMgpa Ha HOCHOTO ornefano  Ha
CpepnHocTaponiaHUHCKK n
KonpwusLueHcku oBLe.

MATEPWNAN N METO4WA

M3cneaBaHn 6sxa 20 a3suckn n 40
3aBBbPLUMAN pacTexa CU OBLE Ha Tpu u
yeTupu rogulHa Bb3pacT OT ABe Nopoau
npe3 2017 roguHa. Mo 10 agssucku n 20
oBUe OoT CpepfHocTaponsaHuckaTa nopo-
fa osue n no 10 g3suckn un 20 osue oT
KonpuBweHckata nopoga. OsueTte u
A3BuckuTe OT CpegHocTaponiaHuckara
nopoga ca cobCTBEHOCT Ha thepmepun OT
paioHa Ha rpagoseTe abpoBo u Anpun-
uun, a Tesn ot KonpuBlieHckaTa nopoga
Ha (oepmepu OT paiioHa rpag Konpus-
wyrua. Bbapactra Ha XMBOTHUTE onpege-
NSIXMe N0 M/IEMEHHWUTE KHUIN BOLEHW B
OPLMIMO (CopyxeHue — opraHm3auus 3a
passbxfaHe Ha uuraiickm U mMecHu nopogu
0BLIE) U N3MEHEHMATA B 3bOHaTa hopmyna.

CHumMKNTE Ha pgepwmartornuda Ha
HOCHOTO orfiegasio 6sxa npaBeHn ¢ uud-
poB d¢hoToanapat Practica DCZ-7,2 Ha
pascTosiHne 25-30 cm oT ob6ekTa, cnef
KOeTo cbbpaHaTa 6a3a fgaHHU 6e obpa-
60TeHa OT KOMMNIOTHLP C NOMOLLTAa Ha Mpo-
rpamute Microsofr Excel, Paint n Microsoft
Word 2010.

3a un3cnegBaHe  nnowta  Ha
HOCHOTO ornefano n3non3Baxme
[AKTUI0OCKONNMYHO  MacTunio. Blemaxme

oTnevyaTbka BbpPXy XapTus, paspsA3Baxme
W cnensxme pas/iMyHUTEe ydyacTbuu [0
nosiyyaBaHe Ha NpaBObIbAHMK. lMaowTa
onpegenaxme no gopmynata S = A x B.
Jepmartornncure 6sxa npoyyBaHu
BM3yasIHO MO MeToaukaTa Ha Trofimenko
(1991), B oCcHOBaTa Ha KOSAATO € 3a/10KEHO
pasnpefeneHNeTo Ha KOXHUTE TbHKU U
BasIoBe U KOXHUTE 6pas3an no NOBBLPXHOCT-
Ta Ha HOCHOTO Or/lefasio Mo AefyKTUBHUSA
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dermatoglyph of nasolabial plate of Altay
sheep — 'Groove’, 'Cross’ and 'Grain’. The
dermatological type of 'Groove’ had the
greatest occurrence of 52%.

The aim of present study is to
investigate the colour, texture, type,
structure and surface of dermatoglyph of
the nasolabial plate of Srednostaroplaninska
and Koprivshtitsa sheep.

MATERIAL AND METHODS
Twenty ewe lambs and 40 mature
sheep were studied at three and four
years of age from two breeds in 2017. 10

ewe lambs and 20 sheep of
Srednostaroplaninska sheep breed and
10 ewe lambs and 20 sheep of

Koprivshtitsa sheep breed. Sheep and
ewe lambs of Srednostaroplaninska
sheep breed are owned by farmers from
the regions of Gabrovo and Apriltsi, and
those of Koprivshtitsa sheep breed of
farmers from the town of Koprivshtitsa.
The age of the animals was determined
by the tribal books kept at the ABTSMB
(Association for Breeding of Tsigai and
Sheep Meat Breeds) and the changes in
the dental formula.

The photos of dermatoglyph of the
nasolabial plate were taken with Practica
DCZz-7.2 digital camera at a distance of
25-30 cm from the object, after which the
collected database was processed by a
computer using Microsoft Excel, Paint and
Microsoft Word 2010.

In order to measure the surface of
nasolabial plate was used dactyloscopic
ink. The imprint was taken on a sheet of
paper, after that the different parts were
cut and glued until a rectangle was
constructed. The surface of nasolabial plate
was calculated by the formula: S = A x B.

The dermatoglyphs were visually
investigated by Trofimenko's methodology
(1991), based on the distribution of skin
folds and shafts and skin grooves on the
surface of the nasolabial plate by the
deductive method of image analysis. The



MeTOA 3a aHanM3 Ha cHuMKaTa. W3cnep-
BaHM ca uBeTa (okpackaTa) Ha HOCHOTO
ornefano, KoxHu 6pasgun, dpopmarta v nosio-
XEHMETO Ha MbHKUTE, BasSIOBETE M 3bpHaTa.
MpunoxeHn ca aHaToMW4HKU, Mopdo-Me-
TpuyHK, MopdioniorMyHnm 1 hoTorpadocku
meToaw.

M3nonseaHnTEe TEPMUHM ca B CbLOT-
BETCTB/E C MeXAyHapoHaTa BeTeprMHapHo-
MeauuyMHCKa HoMeHknatypa — Nomina
Anatomica Veterinaria.

[JaHHnte ca 06paboTeHM Mo
MeTo/Zia Ha BapualMoHHaTa cTaTUcTmKa v
npeacTaBeHn B Tabnuupm.

PE3YJITATN N OBCbXXAJAHE

LiBeTbT (OKpackaTa) Ha Koxata Ha
HOCHOTO ornefano Ha CpepgHocTapona-
HWHCKUTE OBLE NoKassa pas/inyHu Kom6u-
HauuM Ha ouBeTsaBaHe: oT 651, cMBO-651,
KpemaB, CUB [0 LlapeH — TPMKOMMOHEHTEH
UBAT, BKIHOYBALL, PO30BU, CUMBU U Kaasu
netHa. Cpewart ce U UHAUBUAN C YEPHO
OouBeTABAHE Ha HOCHOTO  orsiegano.
Makap 1 no-psgko ce Habnwgasar U
AenurMeHTUpaHn yyactbUn, NpegumHo B
nepugepusita Ha HOCHOTO ornegano, nNpu
9,64% 0T nscnenBaHuTe XnBoTHU. OKOJ0
HOCHOTO Of/lejasio €  pPasnosIoKeHO
KO/1e/10 OT 6€/1M MOKPUBHU KOCMM.

a

colour (colouration) of the nasolabial
plate, skin grooves, the shape and
position of the folds, shafts and grains
were studied. Anatomical, morphometric,
morphological and photographic methods
were applied.

Terms are in accordance with the
International Committee on Veterinary
Gross Anatomical Nomenclature -
Nomina Anatomica Veterinaria

Data are processed by variation
statistics method and presented in tables.

RESULTS AND DISCUSSION

The skin colour (colouration) of the
nasolabial plate of Srednoplaninska sheep
shows different colouring combinations:
from white, greyish-white, cream-coloured,
from grey to many-coloured - three-
component colour, including pink, grey
and brown spots. There are also
individuals with black colouring of the
nasolabial plate. Depigmented areas
could be observed even though they are
less often, mostly at the periphery of the
nasolabial plate in 9.64% of the animals.
A circle of white covering hairs are
situated around the nasolabial plate.

C

dur. 1. Tunose Ha gepmartornmda npu CpegHocTapon/siaHUHCKa oBLa
Fig. 1. Types of dermatoglyph in Staroplaninska sheep
a — TMn Ha gepmatornud ,3bpHo"; b — TMN Ha gepmatornudg ,bpasga“; ¢ — TmMn Ha

aepwmarorandg ,KpbeT*

a — 'Grain’ type of dermatoglyph; b — 'Grove’ type of dermatoglyph; ¢ — 'Cross’ type of

dermatoglyph

dopmaTta Ha HOCHOTO orfiefasno e
u3TerfneHa CbpleBuaHa-TpUbIb/HaA. Pas-

elongated heart-shaped

The shape of nasolabial plate is an
triangle. Its



MoJIOKEHNETO My € CUMETPUYHO. Popma-
Ta Ha HOo3gpuTe OOGWKHOBEHO € NPOoAbJI-
roeara, LenkoBugHa wau JsiyHonogo6Ha.
EnngepmmnchbT Ha Koxarta Ha HOCHOTO
ornefasio uma ACHO M3paseHa HarbHarta
MOBBLPXHOCT. [bHKUTE Ca Mankv U umar
BasIoBMAHa, poskonofobHa dopma U
obpasysart xpebeTn.

HanpaBeHaTa Bu3yasiHaTa OLEHKa
Ha Mmartepuana knacuduumpa Tpu TuUna
Ha gepmaTtorida:

Jepmarotun ,3bpHO* — npu Hero,
He ce Habnmogasar pasfenuTesiHu
6pa3an. [OBBPXHOCTTA HA  KOXHUA
penep Ha HOCHOTO oOrnejasio e
efHopofHa. TunNbT Ha CTpyKTypara e
nibTeH. Cpewa ce npu 238 %
nscneasaHu osue (durypa 1 a).

Jepmartotun ,bpasga“ — npu Hero
HOCHOTO orfiefasno e pasfgefieHo Ha aBe
ca yacTtu oT gbnboka ueHTpasiHa 6pasga,
C pasmepu oT 6 oo 8 mm. OT HedA u3nu-
3ar 6pas3au, obxsawamy egUHUYHN bH-
kKn (BanoBe) ¢ AbnbounHa 0,05-0,1 mm.
Tesun 6pasau ca npasu, U3BUTK, ObrOBUL-
HY WM BbAHOOGpasHW. dopmara Ha KOoX-
HUTE MbHKM € Ha HenpaBWIHU MHOTObIb/1-
HUUM B Aop3anHara YyacT. B LeHTpasHara
4acCT Ha HOCHOTO Or/fiefasio rbHKUTE npu-
Jobusar oBanHa popmMa, BLB BeHTpasl-
Hata popmaTa UM e OBasIHO-eNINMCoBUA-
Ha. CTpyKTypaTa Ha gepMaTtoTuna B LeH-
TpanHarta yacT e pexasa, a B nepudep-
HaTa e nnbTHa. Cpewa ce npu 56,6 % ot
uscneasaHute osle (Purypa 1b).

Jepmatotnn “Kpbct® — npu Hero
HOCHOTO ornefano e pasfefnieHo Ha ase
yacTv OT LUeHTpasiHa 6pa3fa v Ha olle
[iBe yacTu oT 6pa3fa 3anoysalla ot Asc-
Ha 1 3aBbpluBaLla [0 nsasara Hosapa. B
yeTMpuTe YacTn ce Habnwgasar npasw,
OBroBUAHM 1 BbIHOOGpa3Hu 6pasgun. dop-
MaTa Ha KOXHWTe TIbHKM 06pasyBaLim
dheHoOKOMNIEKCUMTE B Aop3anHara 4vact e
HenpaBw/Ha, 5-7 CTEHHN MHOTOBIb/IHWLW, B
LeHTpasiHata 4acTt 4-5 CTEHHW MHOrObIbA-
HMLW, a BbB BEHTpa/iHaTa 4acT OB&aJIOMNO-
[obHn  pparmeHTn.  CTpykTypaTta Ha
JepmaToTuna e pexasa. Cpewa npu 19,6%
oT uscnepggaHuTe osue (durypa 1c).

position is symmetrical. The shape of
nostrils is usually elongated, slit-shaped
or moon-shaped. The epidermis of the
skin of the nasolabial plate has a
pronounced folded surface. Folds are
small, shaft-shaped and roller shaped
and form ridges.

The visual evaluation of the
material classifies three types of
dermatoglyphs:

'Grain’ dermatoglyphic pattern —
there are no separating grooves. The
surface of the skin relief of the nasolabial
plate is homogeneous. The type of
structure is consistent. It was found in
23.8% of the studied sheep (Figure 1 a).

'‘Groove’ dermatoglyphic pattern —
the nasolabial plate is divided in two parts
by a deep central groove, with
dimensions from 6 to 8 mm. Grooves
come out of it, as they enfold single folds
(shafts) with a depth of 0.05-0.1 mm.
These grooves are straight, curved,
arched or wavy. The shape of the skin
folds is on irregular polygons in the dorsal
part. In the central part of the nasolabial
plate, the folds acquire ellipsoid form, as
in the ventral part their shape is oval-
elliptical.  The  structure of the
dermatoglyphic pattern in the central part
is loose and in the peripheral part is
dense. It was found in 56.6% of the
studied sheep (Figure 1 b).

'Cross’ dermatoglyphic pattern —
the nasolabial plate is divided in two parts
by the central groove and in more two
parts by a groove that starts from the
right and ends up to the left nostril. There
are straight, curved and wavy grooves in
the four parts. The shape of the skin folds
forming the phenotypic complex in the
dorsal part is irregular, 5-7 wall polygons,
in the central part 4-5 wall polygons, and
in the ventral part they are oval-like
fragments. The  structure of the
dermatological type is loose. It was found
in 19.6% of the studied sheep (Figure 1 c).
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Mnowra Ha HOCHOTO orfiegasno npu
A3BuckuTe oT CpepfHocTaponsaHuckara
nopoga e 31,4 mmz2, a Ha Bb3pacTHUTe
oBue 42,4 mm2 nau pasnvka ot 25 %
(Tabnmuya 1). KonnyecTBOTO Ha KOXHUTE
MbHKM ce yBenunyasa oT 114 6pos npu
A3BuCKUMTEe Ha 117 6pos npu oBUeTe.
[ObmxnHata Ha KOXHUTE I'bHKM (BasioBe)
€ C Hali-BMCOKMN CTOMHOCTU B LIEHTpasTHa-
Ta 4acCT Ha HOCHOTO ornejano 2,2 mm
npv A3BUCKWTE U C Ha-BUCOKM CTOMHOC-
TV MpUY OBLETE BbB BEHTPasIHATA YacT Ha
HOCHOTO ornegasno 3,6 mm.

Tabnmua 1. MopdoMeTpUYHM
CpepgHocTaporniaHMHCKa oBLa

rnokasaresim

The surface area of the nasolabial
plate of ewe lambs of Staroplaninska
sheep breed is 31.4 mm?, and for the
mature sheep it is 42.4 mmz2 or a 25%
difference (Table 1). The number of skin
folds increases from 114 in ewe lambs to
117 in sheep. The length of skin folds
(shafts) has the highest values in the
central part of the nasolabial plate of 2.2
mm in ewe lambs and the highest values
of 3.6 mm in sheep in their ventral part of
the nasolabial plate.

Ha HOCHOTO orflegano npwu

Table 1. Morphometric indicators of nasolabial plate of Staroplaninska sheep

breed
Bb3pacT Ha [ow Ha HocHOTO KosinyecTBo Ha [bknHa Ha KOXHUTE MbHKW/BasioBe
XUBOTHUTE ornepano KOXHUTE MbHKM Length of skin folds/shafts, mm
Animal age Surface of Basiose, 6p. [JopsanHa yact LUeHTtpanHa BeHTpasiHa
nasolabial plate  Number of skin Dorsal part yact yacT
mm?2 folds/shafts Central part Ventral part
18 meceua/months 31,4+0,47 114+10 2,1+1,0 2,2+1,2 2,1+1,1
3-4 rognHnlyears  42,4+0,64 117425 2,6£1,8 3,241,3 3,6£1,9

P<0.05

3a HOCHOTO ornefasio Ha ronama
yacT oT KonpuBLLEHCKATE OBLIE € Xapak-
TepeH YepeH HacWUTeH UBAT C pas/iMyHu
HloaHcKu, HO npu okono 35-40 % ot
UHOMBMANTE ce HabnwpgasaT cuB, 065N
WX LWapeH UBAT Ha HOCHOTO ornefasno.
Habnwogasar ce © [enurMeHTMpaHu
ydyacTtbum npu 12,25% ot uscnensaHute
XMBOTHW. HOCHOTO ornefano e otaeneHo
OT MyuyHaTa € MpbCTEH OT NOo-CBET/U
NMOKPMBHW KOCMW.

dopmaTa Ha HOCHOTO orniefasno e
n3tersieHa nuKoBMAHA-TPUBIbAHA. Pop-
MaTa Ha HOo3gpuTe € pas3/inyHa: LenkoBua-
Ha, oBaJsiHa, MacnmHonogo6bHa. Knacugumka-
umaTa npyu KonpusLieHCKMTe OBLE, BU3yasl-
HO nokasa Tpw Tuna Ha gepmarornvda:

Jepmarotmn ,3bpHO® — nuncear
pasgenuTtenHu 6pasan. [MoBbpxHOCTTA
Ha HOCHOTO oOrfiefano e rnagka u egHo-
pogHa. CTpykTypata e nibTHa. Cpewa
ce npu 25 % oOT wu3cnenBaHuUTe OBLE

(dyrypa 2a).

The black saturated colour with
various nuances is characteristic for the
nasolabial plate of a great part of
Koprivshtitsa sheep breed, but in about
35-40% of the individuals there is a grey,
white or variegated colour of the
nasolabial plate. Depigmented sections
are also observed in 12.25% of the
animals studied. The nasolabial plate is
separated from the muzzle by a ring of
lighter covering hairs.

The shape of nasolabial plate is an
elongated pike-shaped triangle. The
shape of nostrils is various: slit-shaped,
oval. The \visual classification of
Koprivshtitsa sheep shows three types of
dermatoglyphs:

'Grain’ dermatoglyphic pattern —
there are no separating grooves. The
surface of nasolabial plate is smooth and
homogeneous. The structure is dense. It
occurs in 25% of the sheep studied (Figure
2a).
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b c

dur. 2. Tunose Ha gepmartornmda npu KonpmsLlieHcka oBua
Fig. 2. Types of dermatoglyph in Koprivshtitsa sheep
a — TMn Ha gepmatornud ,3bpHo®; b — TN Ha pgepmaTornudg ,Bpasga“; ¢ — TN Ha

aepmarornnd ,Kpbet*

a — 'Grain’ type of dermatoglyph; b — 'Groove’ type of dermatoglyph; ¢ — 'Cross’ type of

dermatoglyph

Jepmartotun ,Bpa3ga“ — HocHOTO
ornefaso e pasfesieHo Ha ABe ca 4yactu
OT Abnboka ueHTpasiHa 6pasga, ¢ pasme-
pu 7-8 mm. C Hea cBbp3aHn 6pasau,
orpaHuyaBally pas/iMyHN rbHKU(BasIOBE)
¢ pAbnbounHa 0,1 mm. bpasgute ca
npaswu, U3BUTU N AbroBUAHU. PopmaTa Ha
KOXXHUTE I'bHKW € Ha HenpasWu/iHU MHOrO-
BIB/HULUM B fop3asiHaTta 4acT, B LEH-
TpasHata 4YacT Ha HOCHOTO oOrsefano
rbHKUTE (BanoBeTe) npuaobmsaT oBaslo-
nogobHa opma, a BbLB BeHTpasHaTa
dopmaTta MM enuncoBuaHa UIn Kpbria.
CTpykTypata Ha fJepmaTtotuna B LeH-
TpasiHaTta yacT e pexaBa, a B nepudepHu
yacTtu e nnbTHa. Cpewa ce npu 58,75 %
OT uscneasaHute osue (dyrypa 2b).

Jepmatotnn “Kpbct* — npu Hero
HOCHOTO ornefano e pasfefnieHo Ha ase
yacT OT LUeHTpasiHa 6pa3fa v Ha olle
[ABe yacTu OT 6pasga 3anouysalla oOT
efHata ¥ 3aBbpluBalla A0 Apyrara HO3-
Apa. B uvetnpute yactn ce Habnwogasart
npasu 1 BBbAHOOOPa3HN 6pasan. Popma-
Ta Ha KOXHWUTe I'bHKU (BasioBe) obpasy-
Baly peHokoMnnekcuTe B gop3asHarta
YyacT e Henpasw/Ha 6-7 CTEHHW MHOrO-
BIB/HULUN, B LeHTpasiHaTa YacTt 4-6 CTeH-
HW MHOTOBIbJIHMLUM, & BbB BEHTpanHarta
yacT oBasionogobHa. CTpykTypata Ha Aep-

'‘Groove’ dermatoglyphic pattern —
the nasolabial plate is divided in two parts
by a deep central groove, with
dimensions from 7 to 8 mm. It is
connected with grooves, which limit
various folds (shafts) with depth of 0.1
mm. These grooves are straight, curved
and arched. The shape of the skin folds is
on irregular polygons in the dorsal part, in
the central part of the nasolabial plate the
folds (shafts) take an oval shape, as in
the ventral part their shape is ellipsoid or
circle. The structure of the
dermatoglyphic pattern in the central part
is loose and in the peripheral part is
dense. It occurs in 58.75% of the sheep
studied (Figure 2b).

'Cross’ dermatoglyphic pattern —
the nasolabial plate is divided in two parts
by the central groove and in more two
parts by a groove that starts from the
right and ends up to the left nostril. There
are straight and wavy grooves in the four
parts. The shape of the skin folds (shafts)
forming the phenotypic complex in the
dorsal part is irregular, 6-7 wall polygons,
in the central part 4-6 wall polygons, and
in the ventral part they are oval-like
fragments. The  structure of the
dermatological type is loose. It occurs in
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MaroTtuna e pexasa. Cpewa ce npu 16,25
% oT n3cnegeaHunTe osue(dPyrypa 2c).

Mnowra Ha HOCHOTO Or/1Ie4asno npu
n3cnegBaHuTe Ha A3BUCKM e 29,7 mm?2 a
npu Bb3pacTHUTe oBue 41,4 mm?, Hapac-
TBaHe c 28 % (Tabnuua 2). Konnyectsoto
Ha KOXHWUTE TbHKM (BasioBe) M3rpaxgallu
oeHokOMMNIeKCUTE 6Genexu nek cnag or
113 Ha 109 6pos, napameTpy B rpaHuuaTa
Ha HopMmas-HoTo. Hali-ronamo yBenunyeHve
npv A3BUCKUTE ce Habngasa npu Ab/mKu-
Hata Ha Jop3asiHuTe bHKM (Basiose) 2,2
mm, a Han-HUCKM CTOMHOCTM NokassaT BEH-
TpasiHuTe (rbHKU BasioBe)1,9 mm.

Mpu Bb3pacTHUTE OBLE Haii-
ronemMm CTOMHOCTM ce HabnwpgaeaT npu
BEHTpaUlHMUTE IbHKM (BasioBe) 3,4 mm, a
Hal-HUCKN CTOMHOCTW NpU Aop3asHUTe
rbHKU (Basi0BE) 2,7 mm.

Tabnuua 2. MopdomMeTpUlHU
KonpusuweHcka osua(M+m)

rnokasaresim

16.25% of the sheep studied (Figure 2c).

The surface of the nasolabial plate
in ewe lambs is 29.7 mm?2 and in the adult
sheep 41.4 mm?, an increase of 28%
(Table 2). The amount of skin folds
(shafts) composing the phenotypic
complex marked a slight decrease from
113 to 109 in number that is in normal
limits. The greatest increase in ewe
lambs is observed at the length of the
dorsal folds (shafts) of 2.2 mm, as the
ventral folds (shafts) show the lowest
values of 1.9 mm.

The highest values in adult sheep
are observed in ventral folds (shafts) of
3.4 mm, and the lowest values for dorsal
folds (shafts) of 2.7 mm.

Ha HOCHOTO ornegajso npwu

Table 2. Morphometric characteristics of nasolabial plate in Koprivshtitsa sheep

breed (M+m)

Bb3pacT Ha Mnow, Ha HocHoTO  KonmuecTBO Ha [ b/DKMHA Ha KOXHUTE MbHKM/BaoBe
XVNBOTHUTE ornegano KOXHUTE Length of skin folds/shafts, mm
Animal age Surface of rbHKu/Banose, 6p. [lop3anHa LieHTpanHa BeHTpasiHa
nasolabial plate, Number of skin yact yact yact
mm?2 folds/shafts Dorsal part Central part Ventral part
18 meceua/months 29,7+0,42 11349 2,2+1,1 2,0+1,4 1,9+1.0
3-4 roguHn/years 41,3+0,64 109+25 2,7+1.3 3,2+13 3,4+1,1

P<0,05

OkpackaTa Ha HOCHOTO or/siegano
npu CpegHocTapon/aHnuckMTe oBLE €
yepHa, 6a1a, cuBa, KpemMaBa, a Nno HaKora
N wapeHa(TpuuBeTHa) C PO30BKU MeTHa,
[oKaTo oKpackaTa Ha HOCHOTO orsiefano
npu KonpuslieHckaTa nopoja OBUe e
NpeaMMHO YepHa C pas/IMyHU HI0AHCMU,
kato npu 30-35 % oOT uHAMBMAUTE ce
cpewa n 6510, cMBO, KadhsABO UK Lape-
HO ouBeTsBaHe. [lenurmeHTMpaHu y4yac-
ThLUW HA HOCHOTO Or/iefasio ce cpeLuar u
fABara cnydas.

Mpun XMBOTHUTE OT ABETe u3cnen-
BaHV Nopoau Hail-pasnpocTpaHeH e aep-
marotunsT ,bpasga“ 56,6 % npu Cpeg-
HocTaponaaHuHckaTa osua 1 58,75% npwu
KonpuBlieHckaTa oBua, cfnegsaH oOT
agepmarotmnsT ,3bpHO* 23,8% npu Cpea-

The colour of the nasolabial plate
in Srednostaroplaninska sheep breed is
black, white, grey, creamy and
sometimes colourful (three colours) with
pink spots, while the colour of the
nasolabial plate in Koprivshtitsa sheep is
predominantly  black with different
shades, as in 30-35% of the individuals
also is also observed white, grey, brown
or many-coloured pigmentation.
Depigmented areas of the nasolabial
plate occur in both cases.

The most widespread
dermatoglyphic pattern is 'Groove’ with
56.6% in Srednostaroplaninska sheep
and 58.75% in Koprivshtitsa sheep breed,
followed by 'Grain’ with 23.8% in
Srednostaroplaninska sheep breed and
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HOCTaponaaHuHckaTa oBua 1 25% npu
KonpuBLlieHckarta osua. Hucka e Hamy-
HOCTTa Ha gepmatotunbT “KpbeT” 19,6 %
npu CpefHocTaporniaHMHckaTa oBua U
16,25 % npn KonpusLieHckaTa oBua.
CpaBHeHN MOphOMETPUYHUTE MOKa-
3aresim nokassar 6/IM3KN CXOACTBA Y MUHU-
MasiHW pas/siMkv 1 nNpyu ABeTe Nopoaun: npwu
A3BucknTe o1 CpepHocTaponsiaHuHcKara
nopoga OBLE M/oWTa Ha HOCHOTO oOrfe-
pano e 31,4 mm? a npu [A3BUCKUTE OT
KonpusuiieHckata nopoga oBsue e 29,7
mmz2, pasnuka ot 1,7 mma2. lNpu Bb3pacT-
HUTe OBLe n/owta e CboTBETHO 42,4 mm2,
npu CpefgHocTaponiaHuckara nopoga W
41,3mm?, npu KonpuBLieHcKaTta nopoaa,
pasnuka ot 1,1mm2. KosiMyecTBOTO Ha KOX-
HUTE [bHKW BasioBe MNpu [A3BUCKUTE Ha
CpepfHocTaponnaHnHckute nopoga e 114
6pos, a npn KonpuslieHcknTe a3suckmn 113
6pos. MNpu Bb3pacTHMTE OBLE Ha 3-4 roau-
HW KOINYECTBOTO Ha KOXXHUTE IbHKM BasioBe
e 117 6pos, a npu KonpuBLyeHCK1TE oBLE
109 6posi. MMHUMaUTHK ca pasvKuUTe 1 Npu
Ob/DKMHATA Ha KOXHUTE IMbHKK (Ba1oBe).
Hawwute pesyntatu kKopecnoHau-
paTt 1 ca 6/M3kn No CTOMHOCT ¢ pe3ynTa-
TUTe nonydeHn ot Malofeev and Lipovik
(2011) w Lipovik (2013) npu n3cnegsaHe
Ha gepmaToTunoBeTe Ha ANTalicku oBUE.

N3BOAN

Mpu gBeTe uscnefBaHN aBTOXTOH-
H/A nopoau oOBUe, B NPUGAN3UTESTHO
e[jHaKB/ CBHLOTHOLLEHUS ca NPOABEHN TpU
Tvna Ha gepmarorauda - 3bpHo, 6pasga
N KPBCT. Hali-yecto cpeluaHuaT Tun Ha
hepmarornuca e 6pasga 56,6% npu
CpefgHocTaponiaHmHckarta nopoga U
58,75% npu KonpuBlieHckata nopoaa.
MopdomeTpuuHnTe nokasatenn u Ha
[BeTe Nopoau ca CbC CXOAHW CTOWHOCTM.
HanpasneHneTto Ha 6pasante u Konuyec-

25% in Koprivshtitsa sheep breed. The
dermatoglyphic pattern of 'Cross’ has a
slight occurunc in Srednostaroplaninska
sheep and 16.25% in Koprivshtitsa sheep
breed.

The comparison between morpho-
metric indicators show close similarities and
minimal differences in both breeds: in ewe
lambs of Srednostaroplaninska sheep the
surface of nasolabial plate is 31.4 mm2,
and in ewe lambs of Koprivshtitsa sheep
breed it is 29.7 mm?, a difference of 1.7
mm?. The area is respectively 42.4 mm?
in mature sheep of Srednostraoplaninska
sheep breed, and 41.3 mm® in
Koprivshtitsa sheep breed, a difference of
1.1 mm® The number of skin folds
(shafts) in ewe lambs of
Srednostaroplaninska breed is 114, and it
is 113 in Koprivshtitsa breed. The number
of skin folds in mature sheep of 3-4 years
age is 117, and it is 109 in Koprivshtitsa
sheep. The differenced in length of skin
folds (shafts) are also minimal.

Our results correspond and are
close in value to the results obtained by
Malofeev and Lipovik (2011) and Lipovik
(2013) in the study of dermatoglyphic
pattern of Altay sheep.

CONCLUSIONS

In both autochthonous sheep
breeds that were studied, three types of
dermatoglyph occurred in approximately
equal proportions - grain, groove and
cross. The most common type of
dermatoglyph is groove with 56.6% in
Srednostaroplaninska sheep breed and
58.75% in Koprivshtitsa sheep breed. The
morphometric parameters of both breeds
are similar. The direction of grooves and
the amount of skin fragments are inherited

TBOTO Ha KOXHUTE oparMeHTn ca Hacned- | and have no relation to the age
CTBEHO 00yCnioBeHW M HAMaT Bpb3ka € | development of the animals.
Bb3pacTOBOTO Pa3BUTME HA XMBOTHUTE.
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PE3IOME

MpencraBeH e MeToAMYECKU MNOA-
X0Z4, MPUIOXUM NPW CpaBHUTESIHA KOM-
nsiekCHa OLEeHKa Ha hmkcupalim CUCTeMu
Ha fIMHENHUTE [OWHM MHCTanaumm 3a
Ko3u, Tnn “Side-by-side”. Upes 1031 noga-
X0, Ce OLEeHsIBa BAUSIHMETO Ha Tuna Ha
JoMkcMpalaTa cuctemMa BbpXy kavyecTBo-
TO Ha paboTHUSA npouec Ha JounHarta
uHcTannaumsa. KomnnekcHata oOueHka e
M3BbPLLEHA MO KOANYeCTBEHN (06EKTUBHO
n3Mepumm) Kn KavyectBeHn (06EKTUBHO
HensMepummn) oLeHbYHN nokasaTtenu. MNpu
oueHKaTa Ha BMAHUETO BBbPXY Konu4ec-
TBEHMTE MoKasaTenu € U3Non3BaH MeTo-
ObT Ha AMCNEPCUOHHUS aHam3. YCTaHo-
BEHO €, Ye MO OTHOLIEHME Ha Te3un Moka-
3aTesiM TMNBT Ha dmkcupawata cuctema
OKa3Ba Hal-CWIHO B/IMSIHNE BbpXY MOKa-
3arens ,OTHOCUTENEH AN Ha NoAaroTBu-
TefiHiTe TexXHosormyHn onepaunn®. Ha
BTOPO MSCTO MO CTENeH Ha B/WSHWE e
nokasarensr ,[ponu3BOAUTENHOCT Ha TpY-
Ja 3a 4yac onepaTuMBHO paboTHO Bpeme”.
Hali-cnabo u13pa3eHO € B/IMAHUETO Ha
TMNa Ha (pukcupawara cuctema BbPXY
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SUMMARY

A methodical approach is applied to
the comparative complex evaluation of
fixation systems of the linear milking
installations for goats of ’'side-by-side’
type. This approach assesses the impact
of the fixation system type on the working
process quality of the milking installation.

The complex evaluation is done on
quantitative (objectively measurable) and
qualitative (objectively non-measurable)
assessment indicators. ANOVA-method
was used in the assessment of the impact
on the quantitative indicators. It was found
that the fixation system type had the most
impact on the ‘Relative share of
preparatory technological operations’ in
relation to these indicators.

The indicator for ‘Labour productivity per
hour of operational working time" was in
the second place.

The least pronounced is the impact of the
fixation system type on the indicator



nokasarens "OTHOCUTENEH ASAN Ha 3aK/t0-
YnTesIHUTE  TEXHONOTMYHM  onepauunun'.
Mpu oueHKkaTa Ha BAMAHMETO Ha Tuna Ha
dmkcmpallaTa cuctema BbpXy kavecTse-
HUTE OLEHBYHWN MokKasaTtenu e nsnonssa-
Ha cTaTucTuyeckarta xunoresa 3a cpefHa-
Ta CTOiHOCT. Pesyntatute nokassar, ye
TMNBT Ha huKcupallara cucTteMa okassa
Hali-CUNHO B/WSHWE BBPXY MoKasaTens
»YC/IOBVS Ha TPYL Ha onepaTtop-4oa4dnte.
MopobHu ca pe3yntaTute u No OTHOLUe-
Hue Ha nokasatens ,bnarocbcTosiHMe Ha
Ko3uTe"“. Haii-cnabo e BNUAHWETO BbPXY
nokasarensa ,HMBO Ha NpoayKTUBHOCT". B
CcpaBHeHMe ¢ ukcupallara cuctema,
6a3vpaHa Ha npuHUMna Ha NPon3BOJIHOTO
oukcupaHe, dmkcMpawata  cucTema,
6asupaHa Ha npuHUMNa Ha nogpeneHoTo
oukcupaHe okasBa CbLLECTBEHO NOJIOXM-
TeJIHO B/IMSIHME 1 CNOCO6CTBa 3a NnosuLa-
BaHe KayeCcTBOTO Ha paboTHMA npouec Ha
jovnHata wHcTanauusa. [MpeanoxeHnsaT
MEeToAMYECKN NOAXOL € NPUIoXKUM npu
N3BbPLUBAHE HA CPaBHUTE/THWU EKCNepTHU
OLEHKN Ha NUHENHUTE AOWIHU WHCTana-
uMun 3a ko3u, Tun “Side-by-side”.
KntouoBn aymMn: KO3€eBbBACTBO;
MalUMHHO [0eHe Ha Ko3u; (iukcupalla
cucTemMa; TN Ha goukcrpallara cuctema;
ONCcnepcuoHeH aHanus; cratucTuyecka
XuUnoTesa 3a cpegHata CTOMHOCT

YBO[,
Mpy un3BbLPLUIBAHE HA KOMIMEKCHA
eKkcnepTHa OUeHKa Ha NWHelHWTe AOWUHU
WHCTanaumn 3a kosu, Tun “Side-by-side”, e
Heob6XxooUMO NPUNOXEHVETO Ha Habop oT
OLIEHBYHU KpUTEPUW, CPES KOWTO U KpuTe-
puat ,KauectBo Ha oukcupaliaTa cuctema”.
dukcupaliata cuctema € BaxeH
KOMMOHEHT Ha NIMHENHNTE JOUNHWU WHCTa-
naumn. TA okasBa CbLLECTBEHO B/IMsiHUE
BbpXY TEXHONOIMATA Ha [0eHe, NpOou3BO-
AUTenHocTTa Ha TpyAa, ekcnnoaTaumoH-
HUTE nokasaTesim Ha fJouHarta UHcTana-
umusa, ycnoesuaTa Ha Tpyn Ha o6cnyxBa-
NS nepcoHas U 61aroCbCTOSHMETO Ha
XWBOTHUTE B NpoLieca Ha [0oeHe.
MpoyyBakn  KOHCTPYKLMUTE  Ha
oukcupawmte cuctemu, CbO6KOB U KOA.
(Sabkov et al.,, 2017) o6ocHoBaBaT ABa
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"Relative  share of the finishing
technological operations". The statistical
hypothesis for the average value was
used for the assessment of the impact of
the fixation system type on the qualitative
assessment indicators. The results show
that the fixation system type has the
highest impact on the indicator of
'Working conditions of the operators-
milkmen’. The results are similar in terms
of 'Goat Welfare’' indicator. 'Productivity
level’ indicator had the lowest impact.

Compared to the fixation system based on
the random fixing principle, the fixation
system based on the arranged fixing
principle has a significant positive
influence and helps to improve the quality
of the working process of the milking
installation.

The proposed methodological approach is
applicable in making comparative expert
assessments of the ‘Side-by-Side’ type
linear milking installations for goats.

Key words: goat breeding,
machine milking of goats, fixation system,
fixation system type, variance analysis,
statistical hypothesis for the average
value

INTRODUCTION

When performing a complex expert
assessment of ‘Side-by-Side’ type linear
milking installations for goats, it is
necessary to apply a set of evaluation
criteria, including the 'Quality of Fixation

System’.
The fixation system is an important
component of the linear milking

installations. It has a significant impact on
milking technology, labour productivity,
milking installation performance, working
conditions of operators-milkmen and the
animal welfare during the milking process.

Studying the constructions of the
fixation systems, Sabkov et al. (Sabkov et
al., 2017) justify two principles on which



npuHUMna, BbpXy kouto ce 6asumpa npo-
LecbT Ha TAXHOTO cb3gasaHe: ,[puHumn
Ha MpPOW3BOSIHOTO hukcupaHe” u ,MpuH-
uMn Ha noapedeHoTo dimkcupaHe”. 3a
OUEHKa B/IMAHWETO Ha NpuHUMNia Ha qnK-
cupaHe BbpXY KayecTBOTO Ha paboTHuSA
npouec Ha gounHara WHcTanauus aBTo-
pute usnonseat ,kayecTBeHU" (06EKTUBHO
HensMeprmu) OLeHBbYHM NokasaTesnu.
HacTtoswoTo n3cnensaHe ce siBsiBa
CBOE0b6pa3Ho NpoAb/HKeHNe Ha paboTaTa
no npo6nema. Lienta Ha n3cneasaHeTo e
Ja npefnoxu MeToAuyecks noaxon 3a
KOMMJ/IEKCHA CpaBHUTENHA OLeHKa Ha
dmkcupalmTe CUCTEMM, BbB Bpb3ka C
€KCNepPTHUTE OLEHKM Ha JIMHENHUTE AOUHU
WHCTanaumn 3a Kosu, Tun “Side-by-side”.

MATEPVAJT N METOOU

3a u3BbpLWBaHE Ha KOMIMJ/IEKCHA
CpaBHWTE/IHA OLEeHKka Ha dmKeupalumTe
CUCTEMMW NPU JIMHENHUTE [OUNHU MHCTa-
nauuy 3a Ko3u ca nogdpaHun oueHbYHUTE
rnokasaTtenu, npeacraBeHn B Tabnumua 1.
Te3n nokasarenu ca OTCesHU Mo MeToga
Ha ekcrnepTHaTa oueHka (Bozhanov and
Vuchkov, 1983) n npeacrtasnsgBaT OCHOB-
HWTE KpUTEPWUM 3a OLEHKA B/IUSHUETO Ha
TMna Ha ukcupawara cuctema Bbpxy
KauecTBOTO Ha paboTHUS npouec Ha
JounHaTa nHcTanaums.

the process of their establishment is
based: 'Random fixing principle’ and
'Arranged fixing principle’. To assess the
impact of the fixation principle on the
quality of the working process of the
milking installation, the authors use
"qualitative” (objectively non-measurable)
assessment indicators.

The present study is a kind of
continuation of the research work on that
issue. The aim of the study is to propose

a methodical approach for complex
comparative assessment of fixation
systems in relation to the expert

assessments of 'side-by-side’ type, linear
milking installations for goats.

MATERIAL AND METHODS

In order to perform a complex
comparative assessment of the fixation
systems in the linear milking installations
for goats, the evaluation indicators
presented in Table 1 are selected. These
indicators are selected by the expert
evaluation method (Bozhanov and
Vuchkov, 1983) and represent the main
criteria for assessing the impact of the
fixation system on the quality of the
working process of the milking installation.

Ta6r||/|u,a 1. NMokasaTtesnin 3a KOMIMJ/IEKCHa OLEeHKa Ha CbVIKCI/IpaLLI,I/ITe cuncrtemMmum npu

JINHEHNTEe AOUNJTHN MHCTa1alun 3a KO3n

Table 1. Evaluative indicators for complex assessment of the fixation systems of

linear milking installations for goats

Ne Mokasaten / Indicator

Msipka/Measure

L Duration of one milking cycle, T,

MpPoAbLMKUTENTHOCT HA eANH A0USIEH LUKB/I

S

5 OTHOCUTESIEH AN Ha NOATOTBUTE/THUTE TEXHOIOTUYHM onepauum
" [Relative share of the preparatory technological operations, A,

%

3 OTHOCUTESIEH AN Ha 3aK/THYMTE/THUTE TEXHOIOTUYHM onepaLun
" |Relative share of the finishing technological operations, A,

%

Mpon3BOAUTENHOCT Ha Tpyda 3a Yac onepaTuBHO paboTHO Bpeme
Labour productivity per hour of operational working time, Wy,

Ko3u/4yoBekouyac
goats/man hour

HvBo Ha npoaykTuBHOCT / Productivity level of goats -

YcnoBusi Ha TpyZ 3a onepartop-4osunTe
\Working conditions of the operators-milkmen

N o |af &

BnarocbcTosiHue Ha kosute / Welfare of goats -
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OT rnefHa To4yka Ha Bb3MOXHOCT-
Ta 3a obekTMBHaTa MM KOJMYecTBEHa
OLeHKa B HaCTOALLOTO M3cneasaHe, noa-
6paHUTE nokasatenm moraT ga OGbaar
obocobeHn B pgse rpynu (Mitkov and
Minkov, 1989; Pavlova and Chipeva, 2012):

- KO/IMYECTBEHU  nokasatenu —
TOBa cCa Mokasarenute, NPeACTBEHM B
Touku 1+4 oT Tabnuuata. Te3n nokasare-
M ca O06EKTMBHO W3MepuMu © umart
KOHKpEeTeH YMC/I0B U3pas;

- KAUeCcTBEHM MokasaTrenn — ToBa
ca nokasaTtenute, NpPencTBeHN B TOUKU
5+7 oT Tabnuuara. Te3u nokasarenu ca
00eKTMBHO  HeusMepumn 1 Hamart
KOHKpEeTEeH YMC/I0B U3pas.

1. AHan13 Ha oueHbYHMTE NnoKasaTenu
1.1. KonnyecTBeHM OLEeHbYHM NoKasaTenun
1.1.1. TpoAb/KMTENHOCT  Ha  efvH
LOVNEH UVKBN

MpoAb/MKUTENNHOCTTA Ha [0UNHUA
umkbn (Tc) ce onpefens OT BPEMETO,
HeoO6X0AMMO 3a W3MbJ/IHEHWE Ha BCUYKM
TEXHOJI0rMYHN onepaunn, CBbp3aHu C U3-
[OSIBaHETO Ha efHa rpyna XnBoTHU, PUK-
cvpaHu BbpXy gounHata nnargopma.

B Tab6nuua 2 ca npeacraBeHn Ha-
MMEHOBaHUATa U CUMBOSIHUTE 0603Haue-
HVS Ha BPEMETPAEHETO Ha TEXHOMOTNYHUTE
onepauuv, W3BbLPLIBAHK MNpPU  MAalUMHHO
[OeHe Ha Ko3M C /NuHeilHa epgHopefoBa
AovnHa nHcTanauus, Tun “Side-by-side”.

In view of the possibility of their
objective quantitative assessment in the
present study, the selected indicators can
be divided into two groups (Mitkov and
Minkov, 1989; Pavlova and Chipeva,
2012):

- quantitative indicators — these are
the indicators presented in points 1+4 of
the table. These indicators are objectively
measurable and have a specific
numerical expression;

- qualitative indicators — these are
the indicators presented in points 5+7 of
the table. These indicators are objectively
non-measurable and do not have a
specific numerical expression.

Analysis of the evaluation indicators
1.1. Quantitative evaluation indicators
1.1.1. Duration of one milking cycle

The duration of the milking cycle
(Tc) is determined by the time required to
complete all technological milking
operations of a group of animals fixed on
the milking platform.

Table 2 presents the names and
symbolic indications of the duration of the
technological operations performed in the
machine milking of goats with single-row
linear milking installation, ’'side-by-side’
type.

Ta6nvua 2. TexXHONOrMYHU oOrepauun MpyM MalMHHO [OEeHe Ha KO3M C JIMHeliHa

efHopeaoBa AovnHa MHcTasnaums, Tmn “Side-by-side”

Table 2. Technological operations during the milking of goats with a “Side-by-side” type

linear single-row milking installation

Ne HavmeHoBaHuWe Ha TexHonoruyHaTa onepaums / Name of the technological operation CSZI;/';%%T
I. | TexHonornyHu onepaumu npu cbLMHCKOTO foeHe / Technological operations during the actual milking T,
1. MawwvHHO foeHe Ha mbpBaTa ko3a / Machine milking of first goat Tig
2. MawwuHHOo gonspgosisaHe / Machine stripping of first goat Tip
3. N3vakBaHe kpast Ha goeHe Ha rpynata/ Waiting for the end of milking the group Tis
Il MoaroTBMTeENHN TEXHONOrnyHm onepauuu / Preparatory technological operations T,
1. 3apexaaHe Ha XpaHuikaTa ¢ KoHUueHTpupaH doypax / Loading the feeder with concentrate feed Toa
2. MNopgpexpaHe Ha KO3MTe BbpXyY AouHarta nnargopma T
Arranging the goats onto the milking platform 22
3. MocTaBsAHEHa MbpBaTa foWnHa Yawa / Attaching the 1 teat cap Tos
IIl. 3akn4nTenHn TexHonormyHy onepaumn / Finishing technological operations T3
1. CBasisiHe Ha nocnefHarta gowiHa Yawa / Detaching the last teat cap Tsa
2. OcBoboxaasaHe Ha rpynata / Releasing the group T3
3. Vi3kapBaHe Ha rpynara ot gowiHata 3ana / Getting the group off the milking parlour Tss
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BpemeTo 3a U3NbJIHEHME HA eAuH
[IOVNEH LUMKbBA ce onpeaens ¢ npasa:

Te :iTi S
i1

B TOoBa ypaBHeHue c T; € 0603Ha4yeHOo
BPEMETO 3a NpoBex/jaHe Ha CbLUMHCKOTO
[boeHe, s;

- T, — BPEMeTO 3a M3BbpLUBaHE Ha
NOArOTBUTENIHUTE TEXHOMOTUYHK ONepaLuu,
S;

- T; — BpeMeTo 3a M3BbpLUBAHE Ha
3aK/MIOUNUTENTHUTE TEXHOMOTUYHK onepaumu,
S.

CBbLUMHCKO [0EeHe ce Hapuuya npo-
LuechbT, NpM KOWTO AowunHaTa MHCTanaums
U3Nb/IHABA OCHOBHOTO CU MpefHa3HavYeHne
3a M3B/IMYAHE Ha MASKO OT dMKcupaHuTe
XMBOTHU BbPXY AouHaTa nnatdgopma.

BpoAaT Ha XUBOTHUTE B rpynaTta,
oukcupaHa BbpXy AounHaTa nnargop-
Ma, (Q), ce numMuTUpa OT KOHCTpyKUMSATa
Ha gounnHara MHCTaslauua u mecrtaTta 3a
[oeHe Bbpxy nnatdopmara.

B HacToAWOTO wu3cnegsaHe e
usnons3BaHa fJowiHa nnatgopma, npu
KoaTo Q=24.

1.1.2. OTHOCUTENEeH AANn Ha NnoaroTBu-
TenHWTe TEeXHONOIMYHKU onepauum

B rpynata Ha noAroTBUTENIHUTE TeX-
HOMOTMYHM Onepaumn ce BK/IHYBAT BCUUKM
OHe3u onepauuu, KOMTO Npeaxoxaar npo-
Lueca Ha CbLMHCKOTO [OeHe U ca Heob6-
XOAUMYK 3a HEroBOTO 3anouyBaHe. BpemeTo
3a UM3Nb/HEHMe Ha Te3u onepauum ce
nMMUTMpa 0T MOMEHTa,  Genexely
HauyanoTo Ha npoueca ,3apexjaHe Ha
XpaHuiKaTa C KOHLeHTpupaH dypax”, oo
MOMEeHTa, OoTuMTall, Kpas Ha npoueca
JrlocTassHe Ha I™® gounHa vawa’.

OTHOCUTENHUAT AA1 Ha NOATOTBM-
Te/IHUTe TEXHOJIOMMYHK onepauumn ce onpe-
Aens no popmynara:

=
a,=Tc 100, %

1.1.4. OTHOCUTENEH [AN Ha 3akniun-
TEeNHUTE TEeXHONOrMYHN onepaumm

The time to complete one milking
cycle is defined by the expression:

1)

In this equation,T; indicates the actual
milking time, s;

- T, — the time to perform
preparatory technological operations, s;

- Tz — the time to complete the
finishing technological operations, s.

The actual milking is the process
where the milking installation performs its
primary purpose of extracting milk from
fixed animals on the milking platform.

The number of animals in the
group fixed on the milking platform (Q) is
limited by the milking installation
construction and the milking places on
the platform.

In the present study, a milking
platform was used with Q = 24.

1.1.2. Relative share of preparatory
technological operations

The group of preparatory
technological operations includes all
those operations that precede the actual
milking process and are necessary for its
initiation. The time of these operations is
limited by the moment marking the start
of ’'Loading the feeding-trough with
concentrated fodder' process until the
end of the process of 'Attaching the 1-st
teat cup'.

The relative share of preparatory
technological operations is determined by
the formula:

)

1.1.4. Relative share of the finishing
technological operations
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B rpynata Ha 3akilunTeniHuTe
TEXHOMOMMYHM  onepauun ce BKIOBaT
TEXHONOrMYHUTE onepaLymun, nocnensaLin
npoueca Ha CbLUUHCKO JOEHE U U3MbJIHA-
BaHW cnej HerosoTo 3aBbpluBaHe. po-
Ob/DKUTENIHOCTTa  Ha  3akniuuTesiHuTe
TEXHO/IOTMYHM Onepauun ce NumnTpa ot
MOMEHTa, 6enexell Ha4yanoTo Ha npoue-
ca ,CBansHe Ha nocnegHaTa [fouiHa
yawa" A0 MOMeHTa, oTuuTal, Kpasd Ha
npoueca ,M3kapBaHe Ha rpynaTta oT
JovnHaTa nnaTdopma”.

OTHOCUTESTHUAT [AN 3akounTes-
HUTE TEeXHO/IOTMYHM onepauum ce nsdnc-
nsiBa upe3 popmynara;

=
A= Tc 100, %

1.5. lMNpoussoanTENHOCT Ha Tpyja 3a
yac onepaTwvBHO paboTHO Bpeme
KonnuyectBeHuat nokasaren ,l1po-
M3BOAMUTE/IHOCT Ha Tpyda 3a 4vac orne-
patmBHo pa6oTtHo Bpeme, Wy," (RS
3527-72) ce onpepgena upe3 6pos Ha
KO3WTe, U3[0EHM 3a eIMH Yyac OnepaTvBHO
paboTHO Bpeme Ha AounHaTa MHeTanauus:

3600Q
7 1,.N

KbAeTo Q e 6pos Ha U3J0EeHUTE KO3u 3a
efIH AovneH uMkbn (cbBnagail ¢ 6pos
Ha XXMBOTHUTE, (PUKCUPaHWU BbPXY [OWUS-
HaTa nnatdgopma);

- To2 — OnepaTtuBHOTO Bpeme 3a paboTta
Ha MHCTanauuaTa, s;

- N - 6poAT Ha pgosuute, paboTtewm c
JOW/iHaTa MHcTanayms.

OnepatnBHOTO Bpeme, Ty, , TOBA €
BPEMETO, M3pas3xoABaHO 3a M3posiBaHe
Ha rpynara ko3u Bbpxy niatdgopmara u
noaroToBKata Ha JowHata uHcTanaums
3a nprvemMaHe Ha cnepsawarta rpyna
XNBOTHW. N3uncnsea ce ypes hopmynara:

3
T02=2Ti S
i=1

CpasHsBaiiki (1) u (5) e BUAHO, ye |

, Ko3n/yoBekouac (goats/man-hour)

In the group of finishing
technological operations are included the
technological operations, following the
actual milking process and performed
after its completion. The duration of the
finishing technological operations is
limited by the moment marking the start
of the process of 'Detaching the last teat
cup’ until the moment marking the end of
the process 'Getting the group out of the
milking platform’.

The relative share of the finishing
technological operations is calculated by
the formula:

®3)

1.5. Productivity of labour per hour of
operational working time

The ’Labour productivity per hour
of operational working time, Wy, (RS
3527-72) is determined by the number of
goats milked per hour of operational
working time of the milking platform:

(4)

where Q is the number of goats milked
per a milking cycle (coinciding with the
number of animals fixed on the milking
platform);

- Ty, - operational time of working of the
installation, s;

- N - number of operator-milkmen working
with the milking installation.

The operational time, Tg,, is the
time spent for milking the goat group on
the platform and preparing the milking
installation for the next group of animals.
It is calculated by the formula:

(5)

By comparing (1) and (5) it is
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onepaTMBHOTO Bpeme 3a paboTa Ha
WHCTaNnaumAaTa € paBHO Ha BpPeMeTo 3a
M3BbpLUBaHE Ha eguH AOUNEH LMKBI, T.€.
T02 = TC-
1.2. KayeCcTBEHMN OLEHBYHN NoKa3aTesnu
1.2.1. HnBO Ha NPOAYKTVBHOCT

Mopagwn ,TEXHONOIMMYHN OrpaHuye-
HUA“, HACTOALLOTO EKCNEPUMEHTA/THO U3-
cnefBaHe e NpoBeAeHO B [Ba pas/INyHn
NakTaunoHHW nepuoga (B ABe pas/ivyHu
KaneHgapHu rogmHu). Tosa npeponpege-
NA HAKOM pas/ivuua B YC/IOBMATA Ha
eKcrnepvMeHTa npe3 HeroeuTe ABa eTana
N U3K/IOYBA Bb3MOXHOCTTA 3a 06eKTMBHA
KONMyecTBeHa CbNOCTaBUMOCT Ha Nosy-
yeHuTe pe3yntaTtn No OTHOLLEHNE HUBOTO
Ha npoAaykKTMBHOCT. lMopaaun To3u hakT,
nokasaresniat ,H1MBO Ha NPOAYKTUBHOCT" e
BK/IIOYEH B rpynata Ha KayecTBeHuTe
OLleHDBbYHU NnokKasartesiu.
1.2.2. Ycnosuss Ha Tpya 3a 06CAyx-
BaLLA nepcoHaul

To3n nokasaren uMa KOMMJIEKCeH
XapakTep 1 4Ype3 Hero ce M3BbpLUBA €KC-
nepTHa oLeHka Ha pasxofa Ha dmsmyecka
MW McuMXmMyecka eHepruss OT CcTpaHa Ha
o6CcnyxBaLla nepcoHasl npu U3BbpLLBaHe
Ha TeXHON0rM4yHuA npouec ,JoeHe".
1.2.3. bnarocbCTOSAHNE Ha KO3UTeE

ToBa CbLO € KOMMJIEKCeH rokKasa-
Ten, KOWTO oTyMTa 61aroCbCTOSAHUETO U
HMBOTO Ha CTPEeC Ha XMBOTHWTE B npoueca
Ha poeHe. To3u chakTop e 06YyC/0BEH OT
KOH(P/IMKTUTE  MeXOy >KMBOTHUTE W OT
NPUHYOUTENTHATE UHTEPBEHLMN Ha 06CNyX-
BaLLyA nepcoHaul.

2. MeToaMKa Ha eKkCnepumMeHTa/HOTO
n3cnegsaHe

EkcnepMMeHTasTHOTO  u3criefiBaHe
e MpoBefeHO B Jow/HA 3a/1a 3a Kosw,
obopyaBaHa c 24-mMecTHa, efiHOpefoBa,
JovnHa vHctanaumsa, Tmn “Side-by-side”.
JovnnHata uHcTanauusa ce obcnyxsa oT
ABama onepaTop-fosya. TexHosoruata
Ha [OeHe npeaBMXOa XpaHeHe Ha
XMBOTHUTE C KOHLIEHTpMpaH dypax B
npoueca Ha goeHe.

B npoueca Ha wu3cnepBaHeTo €
M3BbpLUEHA CpaBHUTENIHA OLUEHKa Ha ABa
TMnNa ukcnpaLm CUCTeMN:

evident that the operating time of the
installation is equal to the time of one
milking cycle, i.e. Tp, = T..

1.2. Qualitative evaluation indicators
1.2.1. Level of production

Because of "technological
limitations", this experimental study was
conducted in two different lactation
periods (in two different calendar years).
This predetermines some differences in
the conditions of the experiment in its two
stages and excludes the possibility of
objective quantitative comparability of the
results obtained with respect to the level
of productivity. Because of that the
indicator of ’‘Level of Productivity' is
included in the quantitative evaluation
indicators.

1.2.2. Working conditions for
maintenance personnel
This indicator is complex and

provides an expert assessment of the
physical and mental energy consumption
by the operators-milkmen in carrying out
the process of 'Milking'.

1.2.3. Welfare of goats

This is also a comprehensive
indicator that measures the welfare and
stress levels of animals in the milking
process. This factor is conditioned by
conflicts among animals and by the
forced interventions of the operators-
milkmen.

2. Methodology of the experimental study

The experimental study was
conducted in a milking parlour for goats
equipped with ‘Side-by-side’ type, 24-
placed single-row milking installation. The
milking installation is operated by two
operators-milkmen. Milking technology
provides for feeding animals with
concentrated fodder in the milking
process.

A comparative assessment of two
types of fixation systems was performed
during the study:
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- dmkcmpalla cuctema, 6asmpaHa Ha
NpUHLMNAa Ha NPOM3BOJTHOTO (DUKCUPAHE;

- oukncpalla cuctema, 6asnpaHa
Ha NpuHLMNa Ha noApeAeHOTo (onKcUpaHe.

KauyecTBOTO Ha ukcupallaTa cuc-
Tema ce OLeHsIBa cropej, CTeneHTa i Ha
BNINSAAHVE BbPXY KAYeCcTBOTO Ha paboTHUSA
npowuec Ha fgowiHaTa uHcTanauusa. Tosa
BNIMSAHME Ce OoTyuTa C NomoLLTa Ha npef-
CTBEHUTE MO-rope OLEeHBbYHM NokasaTesiu.

3a CcpaBHMMOCT Ha huKcupalmTe
cucTeMu, B eKCnepuMeHTasIHOTO n3cneaga-
He e nMpueTo hukcupallata CUCTEMA, Cb3-
JafieHa Ha npuHUMNa Ha nNpPOU3BOJIHOTO
domkcupaHe, fga ce pasrnexsga kato 6asos
BapvaHT, a dwukcupauata cuctema,
Cb3fafieHa Ha npuHumMna Ha nogpeseHoTo
dvkcpaHe — KaTo eKkcnepyMeHTaseH
BapuaHT.

M3cnepsaHeTo e npoBefEeHo B ABe
nocnefoBatenHy KasieH4apHW TOAMHMN.
Mpe3 |-Ta roguHa gousiHaTa MHCTanaums
e obopyaBaHa ¢ (ukcupalla cuctema,
6asupaHa Ha npuHUMNa Ha fnpou3BOJIHO-
TO (pukcupaHe, a npe3 ll-Ta — ¢ k-
cupalwa cuctema, 6asvpaHa Ha MnpuHUu-
na Ha nogpefeHoTo huKcpaHe.

2.1. CpaBHMTE/MHA OueHKa Ha (omKcu-
pawyTe CUCTEMM NO OTHOLUEHVWE Ha
KONMMYeCTBEHNT € OLEHBbYHM NoKasaTenu
3a oueHKa KauyecTBOTO Ha (PUKCK-
pallaTa cuctema ypes u3bpaHuTe Koamyec-
TBEHW NokKasaTenun ca npoeefeHn egHodak-
TOPHM eKCNepuMeHTW. M3yyaBaHo € BAus-
HVMEeTO Ha Tuna Ha doMKcupalata cuctema
BbPXY BCEKV eAVH OT noAbpaHnTe Konumyec-
TBEHM nokasatenu. Tbil kaTo TbpceHaTa
OLleHKa MMa KayeCcTBeH xapakTtep (Hanuune
UM OTCHCTBME Ha BAUSHWE) € MNPUIOXEH
METOALT Ha [AMCNEepPCUOHHMWSA aHanus
(Bojanov and Vuchkov, 1983; Mitkov and
Minkov, 1993). M3yuyaBaHO € BMSHMETO Ha
KauecTBeHus hakTop Ha ekcnepumeHTa , Tun
Ha dwkeupaw@aTa cuctema” (A) BbpXy
napameTpuTe Ha ekcnepumeHTa (Y)).

KauectBeHusT (hpaktop Ha ekcne-
pumeHTa ,Tuvn Ha MKcMpawaTa cucTe-
Ma” (A) Bapupa Ha ABe HUBa:

- HUBO A; — ,PuKcmpalla cucTema,
6asmpaHa Ha NpuHLMna Ha NPOU3BOSIHOTO
doukcupaHe”;

- a fixation system based on
random fixing principle;

- a fixation system based on
arranged fixing principle.

The quality of the fixation system is
assessed by its degree of impact on the
quality of the working process of the
milking installation. This impact is
accounted using the above-mentioned
evaluation indicators.

For the comparability of fixation
systems, in the experimental study, it was
accepted that the fixation system
established on the random fixing principle
would be considered as a basic variant
and the fixation system established on
the arranged fixing principle as an
experimental variant.

The study was conducted in two
consecutive calendar years. In 1% year,
the milking installation was equipped with
a fixation system based on the random
fixing principle, and in 2" year with a
fixation system based on the arranged
fixing principle.

2.1. Comparative  assessment  of
fixation systems in relation to quantitative
evaluation indicators

To evaluate the quality of the

fixation system by the selected
quantitative indicators, one-factor
experiments were carried out. The

influence of the fixation system type on
each of the selected quantitative
indicators was studied. As the desired
assessment is of a qualitative nature
(presence or absence of influence) the
ANOVA-method is applied (Bojanov and
Vuchkov, 1983; Mitkov and Minkov,
1993). The influence of the qualitative
factor of 'Fixation System Type' (A) on
the parameters of the experiment (Y;) was
studied.

The qualitative factor of the
experiment 'Fixation System Type' (A)
varies in two levels:

- level A; - 'Fixation system based

on random fixing principle’;
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- HMBO A; — ,, PuKcmpaLla cucTema,
6asupaHa Ha npuHUMNa Ha noapefeHo-
TO (huKcupaHe”.

MNapameTpute Ha ekcnepumeHTa Y,
(i=1+4) ce saBABaT npeacTaBeHUTEe B
Tabnuua 1 KoNMyecTBEHN NokasaTesiun, KaTo:

- Y, € NpoAb/MKUTENHOCTTA Ha efnH
JovneH uukbn, Tg;

-Y, — OTHOcuTeneH Aan Ha nog-
rOTBUTENHNTE TEXHOMOTMYHKN onepauun, A,;

- Y3 — OTHOCUTENIEH AAN Ha 3ak/o-
yuTesIHMTE TEXHONIOTUYHN onepaunn, A

- Y4 — Npou3BOAMTESIHOCT Ha Tpyaa
3a yac onepaTtmsBHO paboTHO Bpeme, Wo,.

MpoBepsABa ce BepHOCTTa Ha
Hy/leBUTE XMNOTe3M 3a paBeHCTBO Ha
YCNOBHWUTE CPefHU CTOMHOCTM Ha napave-
TpUTE Ha ekcnepumeHTa, Y;:

Ho: E[Y|A]=E

B ToBa ypaBHeHne E [Y]
npeacTasnsBa obuara cpegHa CTOMHOCT
Ha i-A NnapameTbp Ha eKCnepuMeHTa, Y;;

-E [YiAd] ycrioBHaTa cpefHa
CTOHOCT Ha i-1 napameTbp Ha ekcnepu-
meHTa (Y;) npu I HKMBO Ha dpakTopa A,

- E [Y|]A,] — ycnoBHata cpegHa cToit-
HOCT Ha i- MapamMeTbp Ha €eKcnepuMeHTa
(Y) npw 1™ HMBO Ha hakTopa A.

B HacToAWO0TO u3cneasaHe 6posT
Ha HuBarta Ha gaktopa A e m=2, a 6posT
Ha napasienHuTe onuTK 3a i-Ths NapameTbp
e n=12.

3a onpefensiHe Ha BpemeHarta To,
T,, T3, 1 T, ce u3cnegsar TEXHOOTNYHUTE
onepauuv, W3BbLPLIBAHM B paMKUTE Ha
eqvH JowneH uukbn. M3nons3saHu ce Me-
TOAWTE Ha KOHTPOJSIHATE CMEHW W XPOHO-
MeTpaxHuTe HabnwoneHns (RS 3527-72).
2.2. CpaBHuTE/HA oLeHKa Ha
dvkeupawmTe cMcTeMu No OTHOLIEHNE
Ha KaueCcTBEHUTE OLEHBYHMN MOKa3aTenu

3a oueHka BNuSHWETO Ha dimkeupa-
wata cuctema BbpXy noabpaHuTe kadvec-
TBEHW OLIeHbYHM MoKasartenu ca u3nosssa-
H/ MeTOAWTE Ha eKcrnepTHaTa OLueHka U
cTatucTmyeckaTa Xmnoresa 3a paBeHCTBO
Ha cpepgHata CTOMHOCT Ha HOpPMasHO
pasnpefeneHa reHepanHa CbBKYMHOCT
(Mltkov and Minkov, 1993).

Mo meToga Ha ekcneptHaTa
OLEeHKa e TnpoyyBaHO MHEHWeTO Ha

[YiA:]

- level A, - 'Fixation system based
on arranged fixing principle’.

The  characteristics of the
experiment Y; (i=1+4) are presented in
Table 1 as quantative indicators, where:

- Y, is the duration of one milking
cycle, Tg;

- Y, — relative share of preparatory
technological operations, A;

- Y3 — relative share of the finishing
technological operations, A;;

- Y4 — labour productivity per hour
of operational working time, Wo,.

The validity of the zero hypotheses
is verified for the equation of the
conditional averages of the experiment
parameters, Y;:

(6)

In this equation E [Y]] represents
the total mean value of i parameter of the
experiment, Y;;

-E [YilAd the conditional
average of i parameter of the experiment
(Y) at 1% level of factor A;

-E [YilAl the conditional
average of i parameter of the experiment
(Y) at 2™ level of factor A;

In this study, the number of levels
of factor A is m = 2, and the number of
parallel experiments for i-th parameter is
n=12.

To determine the times T, T, Ts,
and T, the technological operations carried
out within one milking cycle are examined.
Control shift methods and chronometric
observations (RS 3527-72) are used.

2.2. Comparative  assessment  of
fixation systems in relation to qualitative
evaluation indicators

The methods of the expert
evaluation and the statistical hypothesis
for equality of the average value of a
normally distributed population (Mitkov
and Minkov, 1993) were used to evaluate
the influence of the fixation system on the
selected qualitative evaluation indicators.

Expert judgment has examined the
opinion of experts responding to the
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eKcrnepTn, OTroBapsilM Ha aHKeTHUs
Bbnpoc: ,B cpaBHeHne c ,Pukcupalla cuc-
Tema, 6asvpaHa Ha nNpuHLUMNa Ha Npous-
BOJTHOTO (PUKCMPaHE", KakBO B/IMSIHUE OKa3-
Ba ,Pukcupawia cuctema, 6asmpaHa Ha
npuHUMna Ha nogpefeHoTo oukcnpaHe” Bbp-
Xy KayecTBeHUTe OLEeHbYHM nokasaTenn?”.

B aHkeTaTa e n3non3saHa aHkeTHaTa
KapTa, npefcrtaseHa B Tabnuua 3. 3a
hopmanusnpaHe obpaboTkata Ha MHGOP-
MauuaTa, Ha OTTOBOPUTE Ha eKkcnepTute ca
NPVUCBOEHU CHLOTBETHNUTE YNC/IOBU CTOMHOC-
T, MOCOYEHU B flereHaara Kbm Tabnuuarta.

Tabnuuya 3. KadecTBeHM nokasaTenu
thmnkcumpaliata cuctemMa

question: "Compared to 'Fixation system
based on random fixation principle’ what
is the impact of 'Fixation system based on
arranged fixing principle’ on qualitative
evaluation indicators?".

The survey used a questionnaire
that is presented in Table 3. In order to
formalize the processing of the
information, the corresponding numerical
values are assigned to answers of the
experts, given in the legend to the table.

3a OueHKa BJINAHMETO Ha Tulna Ha

Table 3. Qualitative indicators for evaluation of the type of fixation system

OueHbYHN NoKasaTesniv

Ne Evaluative indicators

Otrosopu / Answers

-2 -1 0 1 2

HvBO Ha NpoAyKTUBHOCT

L Productivity level of goats

, [Ycnosus Ha Tpys 3a Onepatop-AosynTe

\Working conditions of the operators-milkmen

3.

BnarocbcTosiHie Ha ko3nTte / Welfare of goats

*) NlereHga Ha oTrosopuTe / Legend of answers:

OTpuuaresiHo
Negative

Mo-ckopo oTpuLaTesnHo
Rather negative

Be3 npomsHa
No change

Mo-ckopo NOMOXUTENTHO MonoxutenHo
Rather positive Positive

-1 0

-2

1 2

OueHkaTa 3a BNMSAHMETO Ha Tuna
Ha  Jwmkcupawarta cuctemMa  BbpXy
KayecTBeHWTe nokasaresni e u3BbpLleHa
ypes xwunotesara 3a pPaBEHCTBOTO Ha
cpefHata  CTOMHOCT Ha  HOPM&siHO
pasnpefesieHa reHepasiHa CbBKYMHOCT.

Mpu 6a3a 3a cpaBHeHue ,Pukcup-
alwla cucrema, 6asmpaHa Ha npuHUMNa
Ha MPOM3BOSIHOTO (OMKCMpaHe" e usaur-
HaTa HynesaTa xunortesa: ,Pukcupallara
cuctema, 6GasvpaHa Ha npuHUMNa Ha
nogpefeHoTo UKCMpaHe" He MpPOMeHs
KauyecTBOTO Ha paboTHMA npouec Ha
JowiHaTa nHcTanaums, 1.e.

Ho: E[Y] =p

kbaeto E[Y] e oueHkaTa Ha cpepHara
CTOWHOCT Ha reHepasiHata CbBKYMHOCT;

- U e 3agageHara CTOWHOCT, C KOATO
CcpaBHsiBaMe cpegHaTa CTOWHOCT (B
cnyyasa g = 0, cbriacHo nereHgaTta Ha
oTroopute B Tabnumua 3).

The assessment of the influence of
the fixation system type on the qualitative
indicators was done by the hypothesis of
the equation of the average value of a
normally distributed population.

At ‘Fixation principle based on
random fixing principle’ as a basis of
comparison was raised the zero
hypothesis: 'Fixation system based on the
arranged fixation principle’ does not
change the quality of the working process
of the milking installation, i.e.

()

where E[Y] is the evaluation of the
average value of the general totality;

- W is the set value with which we
compare the mean value (in this case
p=0, according to the legend of the
answers in Table 3).
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BepHocTTa Ha Hynesarta xunoresa
ce npoeepsiBa NPV pasBHULLE Ha 3Hauu-
MOCT (puck 3a rpewwka) a = 0,05.

3a npoBepka Ha xunoTesatra e
N3N0M3BaH KPUTEPUAT:

\Y

NG

The validity of the zero hypothesis
is checked at a level of significance (risk
of error) @ =0.05.

To verify the hypothesis,
criterion was used:

the

(8)

KbAETO Y=EZ:yi n S=
Nz

1 712
—12(% -Y)

Ca, CbOTBETHO,

where Y == Zy, and S=

i=1

OLEHKUTE Ha cpefgHaTa CTOMHOCT M Ha
CpPeAHOTO KBaApPaTUyHO OTK/TIOHEHNE;

- n — 6poil usmMepBaHMA Ha cryyaiHaTa
Be/IYMHa.

Mpu BApHa HyneBa Xxunotesa TO3u
KpuTepwuii uma pasnpegeneHne Ha CTIOgbHT
CbC cTeneHmn Ha ceoboga k =n — 1.

KpuTuyHata obnact Ha xunoTesaTa
(obnactta Ha OTXBbpnsiHEe Ha Ho) ce
onpezens OT anTepHaTMBHaTa Xmnoresa

Hi: E[Y] # p#£ 0.

Tasn KpUTUYHa
[ABYCTpaHHa 1 nma rpaHuum

obnact e

t= to

AKO M3uMcrieHaTa CTOMHOCT Ha

kputepua t<t, wwm rapaHunoHHaTa
2"

BeposTHocT P(t,k) >a = Ho : E[Y]=p=0,
T.e. Hy/leBaTa XUNoTe3a He MPOTMBOPEYUN
Ha ONMWTHUTE [JaHHW U ce npveMa 3a
BspHa. ToBa 03HayaBa, Ye, B CPaBHEHUE
¢ (hukcupalata cuctema, 6asupaHa Ha
npUYHLMNA Ha MPOW3BOSIHOTO chuKCupa-
He, (hrkcupaliaTa cuctema, 6asvpaHa Ha
nprvHLMNA Ha NoAPeAeHOTO (oUKCHpPaHe
He BAVsie BbPXY NOAGpaHNTE KaueCcTBEHU
OLEHBYHWM MoKaszaTenu, T.e. TUNBLT Ha
chukcupallata cucteMa He BAWAE BbpXY
KayeCTBOTO Ha paboTHMS MpoLec Ha
foviHaTa MHeTanauums.

ni Z (y; —-Y)? are respectively

the assessments of the average value and
the mean quadratic deviation;

- n — number of random
measurements.

In case of a true zero hypothesis,
this criterion has a distribution of Student
with degrees of freedom k=n - 1.

The critical area of the hypothesis
(the area of Ho rejection) is determined by
the alternative hypothesis

Hi: E[Y] # pz 0.

This critical area is two-sided and
has boundaries

value

= ti;k
2
If the calculated value of the
criterion t<ta or the guarantee
2%
probability P(t,k) >a = Ho : E[Y]=p=0,
iie. the zero hypothesis does not

contradict the experimental data and is
considered to be valid. This means that,
compared to the fixation system based on
the random fixing principle, the fixation
system based on arranged fixing principle
does not have an influence on the
selected qualitative evaluation indicators,
i.e. fixation system type does not have an
influence on the quality if the working
process of the milking installation.
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Ako t>t, wnn rapaHymnoHHaTa Be-
2

postHocT P(t,K)<a = H,:E[Y]#pu#0,
T.e. Hy/neBaTa XxunoTesa Ce OTXBbp/is.
ToBa O3HayaBa, 4Ye B CpaBHEHWE C
omkcupawata cuctema, 6GasmpaHa Ha
NPUHLMNA Ha NPOM3BOIHOTO (UKCUPAaHE,
oukcupawata cuctema, 6GasmpaHa Ha
npuHUMNa Ha noApefeHOTo hmKcupaHe
OKasBa BAMAHVE BbpPXy nogbpaHuTe
KauecTBEHW OLIEHBbYHM MokaszaTenu, T.e.
TUMBLT Ha dMKcUpalaTa cucteMa okasea
B/INSIHWE BBbPXY KA4eCTBOTO Ha paboTHUSA
npoLec Ha AounHaTa MHcTanaums.

PE3YJITATU N OBCBXXOAHE

1.1. CpaBHUTENHA OLeHKa Ha
jouKcMpalwmTe CUCTEMU MO OTHOLUEHME
Ha KO/INYECTBEHNTE OLEHBYHM
nokazaTesnm

B Tabnvum 4 n 5 ca npeacTaBeHM,
CbOTBETHO, pesyntatute oT
efHohaKkTopHUTE eKCrNepuMeHTH n
OVCMEPCUOHHUSA aHa/IM3 Ha MoJlyYyeHuTe
pesynraTu.

If t>1t, orthe guarantee probability
2

P(t,k) <a = H,:E[Y] £ p # 0, i.e. the
zero hypothesis is rejected. This means
that, compared to the fixation system
based on the random fixing principle, the
fixation system based on the arranged
fixing principle has an influence on the
selected qualitative evaluation indicators,
i.e. fixation system type has an influence
on the quality of the working process of
the milking installation.

RESULTS AND DISCUSSION

1.2 Comparative assessment
of fixation systems in relation to
gquantitative evaluation indicators

Tables 4 and 5 represent the
results of single-factor experiments and
the variance analysis of the results
obtained.

Tabnmua 4. TOYKOBM OLEHKM Ha YNC/IOBUTE XapaKTEPUCTUKU Ha OUeHABaHUTe

napameTpwu
Table 4. Point estimates of the numerical characteristics of evaluated parameters
Y1 Y, Y3 Ya
CTaTV_ICTVIKa HuBa Ha HuBa Ha HuBa Ha HuBa Ha
Statistics thakTopa A thakTopa A thakTopa A thakTopa A
Factor A levels: |Factor A levels:| Factor A levels: Factor A levels:
A A A A A A, A A,
CPEAHO apUTMETUHA CTOVHOCT | o047 o5 | 716 66 | 2155 | 10.39 | 6.43 | 584 | 47.79 | 57.22
Average, X
CpeaHo KBafpaTUiHO OTKNOHEHUE| ) 46 | 5581 | 125 | 0.36 | 0.49 | 0.16 2.64 1.79
Average quadratic deviation, SD
Koedp. Ha Bapuauus 6.42 375 | 581 | 344 | 7.69 | 277 5.52 3.13
Coeff. of variation, %
MWHMManHa CTOHOCT 769.48 | 675.21 | 19.27 | 9.82 | 589 | 554 | 4505 | 54.67
Minimum value
MakcumarnHa CTorHocT 923.14 | 763.85 | 23.05 | 10.86 | 7.42 | 6.08 | 52.21 | 59.84
Maximum value
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Tabnuua 5. lImcnepcroHeH aHa/In3 Ha pe3y/TaTuTe OT eKcnepuMeHTasTHuTe
n3cnenBaHns
Table 5. ANOVA analysis of the experimental results

] omana [ Cemen | ouewana ST epn a dviep
Source of KBaApartATe Degrees of AavcnepeusTa M3uncnena K[:‘)VITVI'-IHa
dispersion Sum of squares freedom Mean square Calculated Critical

a
554.Tc =103 SA-Te= 103 27408| T ATe=56,05
274,08
Qaktop A |S54 Ap - Fade _
Between AP =747,39 1 5‘4?’-‘1’3 = 747,39 4:4p = 880,97 =4,30
groups 1S54z =215 SA Az = 2.15 Faunr=1587
F]
SS4:Wo, = 532,89 SA:Wos —s3080 | [ 4Wos=10488
SSp.7c - b
Crysaiiin u 5329?:;"6 =40 R:Tc=1842,38
HeoTueTeHn :
&
thakTopu SSR;JJP = 18,66 22 SR;:J;: =085

Random and &< 2 :

unread factors [* = R:AT = 2,98 SRt =014

Within group 2

SSR;WM =111,78 SR;'.-V'D, =508
55T =143 806,46 ST =6 252,46
F
Cymapro  |334p = 766,05 5;1;-.» =33.31
BIMARME | 23 2 ’
Total impact Ar =5,13 Sie = 0,22
SSw, = 644,67 5!-1?0, = 2803

KpuTuyHata CTOMHOCT Ha KpuUTepus
Ha duwep e nonyvyeHa Npu paBHULLE Ha
3HaummocTt 0=0,05 w©n cTeneHn Ha
cB060oga: K1=1 1 Ky=22.

Pesyntatute B Tabnuuya 5 nokas-
BaT, Ye 3a BCUYKN €KCNEPUMEHTU U34nC-
NleHNTe CTOMHOCTU Ha KpuTepusi Ha du-

wep (F4) ca no-ronemu ot kputMuHaTa
CTOMHOCT Ha cblmsa (=4,30). ToBa gaBa
OCHOBaHMe 3a TBbPAEHMETO, 4ye hakTo-
pbT A (,Tvn Ha drkcupalaTta cuctema”)
OKasBa CbLIECTBEHO B/IMSHME BBLPXY
BCUYKM napameTpu Y.

OT cpaBHEHWETO Ha JucnepcuuTe

Ly 53,
A1 M ocTarbyHuUTE Aucnepcun =“Rii e
BMAHO, Ye CTOMHOCTWUTE Ha aucnepcuute,
06yCcnioBeHN OT BANSHWETO Ha hakTopa A,
MHOrOKpaTHO HaABuULLIaBaT CTOMHOCTUTE Ha
avicnepcumTe, 06YCNOBEHU OT B/IMSHWMETO
Ha BCUYKM C/lydaillHW W HEeoTYeTEeHU
(hakTopun. ToBa e nokasaren 3a cTeneHTa
Ha BuSHWE Ha aktopa A  BbpXy
napametpure Y;.

The critical value of Fisher criterion
was obtained at a level of significance a =
0.05 and degrees of freedom: k; = 1 and
k2 =22.

The results in Table 5 show that for
all experiments the calculated values of
the Fisher criterion (£4) are greater than
the critical value of the same (= 4.30).

This gives grounds for claiming that
Factor A ('Fixation system type’) has a
significant effect on all Y; parameters.

It is evident from the comparison of

SAi  variances and R  residual
variances that the values of dispersions
determined by the influence of factor A
repeatedly exceed the values of the
dispersions determined by the influence
of all random and unrelated factors. This
is an indicator of the degree of influence
of factor A on the parameters Y.
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Mo oOTHOWeHVe BAUSAHMETO Ha
hakTopa A BbpXy OTAENHUTE NapameTpu
Ha ekcnepumeHTa Y; , HaW-CUHO €
B/IMAHWETO Ha chakTopa A BbpXy napa-
MeTbpa Y, (,OTHOCUTENneH Aan Ha nopa-
rOTBUTE/THUTE TEXHOJIOTMYHM omnepauuu,
Ap"), C oueHka Ha  AucnepcuaTa

SAﬂP =747,39 1 n3uyncrieHa CTOMHOCT Ha

Kputepusa Ha duwep Faup =880,97. MNpwu
HMBO A, (,PuKcupalwa cuctema, 6asmpa-
Ha Ha NpuMHLMNa Ha NoapeaeHoTo huKen-
paHe”) Ha thakTopa A, cpeaHoapuTMeTny-
HaTa CTOMHOCT Ha OTHOCUTENHUAT AN Ha
NnoAroTBUTENIHUTE TEXHOMOTMYHM onepa-
uMn Hamansea ¢ 51,79 % (BX. Tabnmuya
5). Te3n pesynratm ce 06sACHABAT C
pakTa, 4ye Y, e nokasaTesnsT, BKIUBaLL
Hai-ronsaM 06eM TEXHOMNOIMYHU onepa-
uun, BbPXY KOUTO ce oTpassiBa eqekTbT
OT MpomsHaTa Ha Tvna Ha dhmkcupawara
cuctema.

Ha BTOpo MSCTO MO cTeneH Ha
B/IMSHWE Ha hakTopa A e napameTbpbT
Y, - ,[1pon3BogMTENHOCT Ha TpyAa 3a yac
onepatuBHo paboTHo Bpeme, Wyy", C

3
OLeHKa Ha aucnepcusata SA;WD: =532,89
W M34MC/ieHa CTOMHOCT Ha KpUTepus Ha

duep Fawos=104,88. Mpu HUBO A, Ha
(hakTopa A cpegHoapuTMeTUYHaTa CTOM-
HOCT Ha Mnpou3BOAUTEsSIHOCTTa Ha Tpyaa
3a vac onepatmBHo paboTHO Bpeme
HapacTtBa c 19,73 %. BnuaHneTto Ha tuna
Ha hukcupaliara cucteMa BbpXy napa-
MeTbpa Y, Ce oTpassiBa 4pe3 onepatus-
HoTO Bpeme Tg,. BbB hopmynarta 3a Wy,
(BX. ypaBHeHUue 4) Ty, y4acTBa B 3Hame-
HaTens Ha ypaBHeHneTo. ToBa 0b6AacHsBa
Mo-CMNHOTO B/IMSAHME Ha NpUHUMNa Ha
dvkcupaHe  BbpXy nokasartensa Y,
,[1pon3BOANTENHOCT Ha Tpyda 3a uac
onepatuBHo paboTHO Bpeme, Woy,", B
cpaBHeHue c nokasarens Y, ,lpoabmku-
TEe/IHOCT Ha efinH AoWMeH Uukba, T,
Haii-cnabo e BAnAHMETO Ha
(hakTopa A Bbpxy napameTbpa Ys
,OTHOCUTENEH [OAN Ha 3aK/IoUYUTESTHUTE
TEXHOMOrMYHM onepaymun” (C oueHKa Ha

avcnepcusta Skt =2,15 1 CTOMHOCT Ha

Regarding the influence of factor A
on the individual parameters of
experiment, Y;, the influence of factor A
on parameter Y, (‘Relative share of
preparatory technological operations, A,)
is most expressed — with the variance

estimation Sjaﬁpz 747.39 and the
calculated value of the criterion of

FaupFisher = 880.97. At A, level
(‘Fixation system based on the arranged
fixing principle’) of factor A, the arithmetic
mean value of the relative share of the
preparatory technological operations
decreased by 51.79 % (see Table 5).
These results are explained by the fact
that Y, is the indicator involving the
largest volume of technological
operations on which the effect of the
change of the fixation system type is
reflected.

At second place, according to the
degree of influence of factor A, is the
parameter Y, - 'Labour productivity per
hour of operational working time, Woy,',

with variance estimate SA;U-’.;;: 532.89
and calculated value of the Fisher

criterion Fﬁ;‘."g;: 104.88. At level A, of
factor A, the average arithmetic value of
labour productivity per hour of operational
working time increased by 19.73%. The
influence of the fixation system type on
the parameter Y, is reflected by the
operating time Tg,. In the formula for Wq,
(see equation 4), Ty, participates in the
equation denominator.

This explains the stronger impact of the
fixation principle on Y, indicator 'Labour
productivity per hour of operational
working time, W,,, compared to Y
indicator for ’'Duration of one milking
cycle, T.".

The influence of factor A on
parameter Y3 'Relative share of finishing
technological operations’ (with a variance

estimate “4:z= 2.15 and a calculated
variance value Fa.z= 15.36) is the

45



n3uncreHara gucnepcus FAﬂr:15,36).
Mpn HMBO A, Ha chakTopa A cpegHo-
apuTMeTMyHaTa CTOMHOCT Ha To3u napa-
MeTbp HapacTea ¢ 9,18 %. MNMpuumHata 3a
Te3n pesynratu e hakTbT, Ye npoMaHaTa
Ha NpUHUMNa Ha dmKcupaHe okasBa Haii-
cnabo BAvsHWE BBPXY NPOABLIKUTES-
HOCTTa Ha 3ak/IlYUTENTHUTE TEeXHOMNOoTNY-
HW onepauun, Tbil Kato ce oTpassiBa
€[MHCTBEHO BbPXYy BpeMeTpaeHeTo 3a
HanyckaHe Ha gownHarta nnarcopma ot
rpynarta u3foeHu XXUBOTHMU.

Ha ®dwurypa 1 ca npeacrtaBeHun fose-
puTeNHUTE WMHTEpPBa/IM Ha CpejHWUTe CTOi-
HOCTM Ha oLeHaBaHuTe napameTpm Y;

OT (purypata e BuAHO, 4e 3a
BCUYKM OLeHsABaHW napameTpu Y; JoBe-
puUTEeNIHUTE  WHTEPBaUIM Ha  cpegHuTe
CTOWHOCTM CbLUECTBEHO ce OoT/myasar
npu pasmyHuTe HuBa Ha paktopa A
(,Tvn Ha dmkcupawaTa cuctema”). Tosa
noTBbpXAaBa pesynrartute OT Aucnep-
CMOHHMA  aHa/M3  3a  CbLIECTBEHO
B/IMAHME Ha Tuna Ha ukcupawara
cucTeMa BbpXY BCUMYKM NapamMeTpyu Ha
ekcrepumeHTta Y;, T.e. BbPXY BCUYKU
KO/IMYECTBEHU OLEHBbYHWN MoKasaTenun.

of factor A, the
this parameter

lowest. At level A,
arithmetic mean of
increases by 9.18%.

The reason for these results is the fact
that the change of the fixation system
type has the least impact on the duration
of the finishing technological operations
as it only reflects the time for leaving the
milking platform from the group of
animals that have been milked.

Figure 1 shows the confidence
intervals of the mean values of Y;
parameters being evaluated,

The figure shows that for all Y;
parameters to be evaluated, the
confidence intervals of the mean values
are significantly different at the various
levels of Factor A ('Fixation System
Type’). This confirms the results of the
variance analysis for a significant
influence of the fixation system type on all
parameters of Y; experiment, i.e. on all
evaluation indicators.
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dur. 1. loBepuTenHn MHTEPBa/IN Ha CPeAHNTE CTOMHOCTU Ha OLIEHSIBaHUTE NapamMeTpu.

Fig. 1. Means and LSD intervals for the evaluated parameters
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1.3. CpaBH/TE/HA OueHKa Ha
dmKevpalwTe CUCTEMU MO OTHOLUEHUE
Ha KayeCTBEHWTE OLUEHBYHN NoKasaTenu

B Tabnuua 6 ca npeactaBeHn
pesyntatute OT 06paboTeHUTEe aHKeTHU
KapTm W1 MpoBepkaTta Ha Hy/eBarta
Xunotesa Mo OTHOLLUEHMEe Ha u3bpaHuTe
OLleHBbYHM NnoKasartesiu.

1.4. Comparative assessment
of fixation systems in relation to
qualitative evaluation indicators

Table 6 presents the results of the
processed questionnaires and the zero
hypothesis check for the selected
evaluation indicators.

Tabnuua 6. PesyntaTn OT oLeHKaTa Ha XxunoTte3aTa 3a cpegHaTa CTOMHOCT
Table 6. Results of the hypothesis test for mean
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HBO Ha NPOAYKTUBHOCT 1,182 | 0,750 | 5221 | 3,90E-4 |Rejected
Productivity level of goats
YC/I0BIAA Ha TPYA 32 Oneparop-fos4uTe 1,818 | 0,404 | 14,907 | 3,71E-8 |Rejected
\Working conditions of the operators-milkmen
BIATOCLCTOAHNE Ha ko3nTe 1,727 | 0,467 | 12,264 | 2,38E-7 | Rejected
\Welfare of goats

OT pe3yntatute e BUOHO, 4ye 3a
BCUYKM OLEHBYHW MoKasaTenn Hynesarta
xunote3a Ho:E[Y] =p= 0 ce oTxBbpnA,
T.e. MO OTHOLLUEHWE Ha Te3n nokKasaTenu
TUNBT Ha MKcupallaTa cuctema Brvse
CbLLECTBEHO BbLPXY KayecTBOTO Ha pa-
60THMA Mpouec Ha JownHara WHcTana-
Uuus, OueHsABaHO upe3 rnokasaTenute
«HVBO Ha NPOAYKTUBHOCT», «YC/IOBUSA Ha
TPYA Ha onepaTop-A0sUnTe» n
«BbnarocbCTosAHME Ha KO3UTE».

W 3a Tpute oueHbYHW nokasaTesns
t-kpUTEPUAT UMMa NOSIOKUTESIHA  CTOW-
HocTu. CrefioBartesiHO, C PUCK 3a rpeLuka
ot 5 %, MoXe ga ce npueme, Yye B Cpas-
HeHune ¢ donkcupallaTta cuctema, 6asmpa-
Ha Ha nMnpuHUMNa Ha npPOM3BOSIHOTO
domkcupaHe, dwmkcupawata cucTema,
6asnpaHa Ha nNpuYHUMna Ha nogpeseHoTo

The results show that for all
evaluation indicators the zero hypothesis
Ho: E [Y] = p = 0 is rejected, i.e. with
respect to these indicators, the fixation
system type has a significant impact on
the quality of the working process of the
milking installation, as measured by the
indicators 'Productivity Level', 'Labour
conditions of operators-milkmen’ and
'‘Goat Welfare'.

For the three evaluation indicators,
t-criterion has positive values. Therefore,
with a risk of error of 5%, it can be
assumed that, compared to the fixation
system based on the principle of random
fixation, the fixation system based on the
principle of arranged fixation has a
significant positive influence and helps to

48




(hKCcMpaHe oka3Ba CbLIECTBEHO MNOJO-
XWTEeNHo BAvsHWME W cnocobcTBa 3a
noBMLLIABaHE Ka4yecTBOTO Ha paboTHUS
npoLec Ha gousHaTa MHcTanayms.

MonyyeHnTe pes3yntaTn 3a rapaH-
LUMOHHaTa BepPOSAITHOCT P u cpepHokBag-
paTUYHOTO OTK/AHEHWE S nokasBar, e
cnopef, ekcnepTute TUNbLT Ha IMKcupa-
laTa cMcTemMa okasBa Hai-CUMIHO MoJio-
XWTESHO BNUsHME (U C Haii-BMCOKa CTe-
MeH Ha CblNacyBaHOCT B OLEHKATE Ha
eKcnepTuTe) BBbPXY Mokasatens «Ycno-
BMS Ha TpyA Ha oneparto-gosunte»; P =
3.71E-8 n S =0,404.

MogobHn ca w pesyntatute no
OTHOLLEHME Ha nokasartens «bnarocsbe-
TOsHME HA XUBOTHUTEY.

Hali-cna6o u3pa3eHo (U C Hali-
HMCKa CTEMEH Ha CbI/1acyBaHOCT B OLIEH-
KATE Ha eKcrnepTuTe) e B/IUAHMETO Ha
TMNa Ha duKcupaliata cuctema BbpXy
nokasartenss «HMBO Ha NPOAYKTMBHOCT:
P =3.90E-4 n S =0,750.

N3BOAN

B un3cneaBaHeTo e npeanioxeH me-
TOANYECKM MOAXO[, 3a KOMMJIEKCHA OLeHKa
(No KonMyecTBEHM 1 KauyeCTBEHW rnokasaTte-
1) BANSHWETO Ha TuUna Ha pukcupaliara
c/cTeMa BbpPXY KayecTBOTO Ha paboTHUSA
npouec nNpu NMHeWHUTe LOWHW MHCTana-
LN 3a KO3W.

Mo OTHOLIEHNE Ha KO/IMYeCTBEHUTE
OLEHBYHM NoKasaTenu, TMNbT Ha hukcmpa-
LaTa cuctema okassa Hai-CUIHO BMsSHWE
BbpXy nokasartensa ,OTHOCUTENEH AAn Ha
noAroTBUTESIHUTE TEXHOJIOTUYHK  onepa-
LMn”. Ha BTOPO MACTO MO CTENEH Ha BNus-
Hue e nokasarensr ,[pon3BoANTENHOCT Ha
Tpyda 3a 4ac onepaTtvBHO paboTHO
Bpeme”. Hait-cnabo e BAMAHMETO Ha Tvna
Ha (pukcupallata cuctemMa BbpXy nokasa-
Tena ,OTHOCUTENEH JAN Ha 3akIunTen-
HUTE TEXHOJIOTMYHM onepauun’.

Mo OTHOWeEHWe Ha KayecTBeHuTe
OLEHBYHM MokKasaTesim TUMbT Ha hukcmpa-
LaTa cuctema okassa Hai-CUIHO BVsSHWE
BbpXy nokasarens «YCNoBus Ha Tpyn Ha
onepaTop-aoauuTex». NogobHu ca pesynTa-
TATE MO0 OTHOLUEeHMe Ha rMokasa-Tens

improve the quality of the working
process of the milking installation.

The results obtained for the
guarantee probability P and the mean
quadratic deviation S show that

according to experts, the type of fixation
system has the most positive impact (and
with the highest degree of consistency in
expert assessments) on the indicator
'Labour conditions of operators-milkmen’:
P =3.71E-8 and S = 0.404.

The results are similar in terms of
'Animal Welfare' indicator.

The least pronounced (and with the
lowest degree of consistency in expert
assessments) is the impact of the fixation
system type on ’'Productivity Level
indicator: P = 3.90E-4 and S = 0.750.

CONCLUSIONS

The study proposes a
methodological approach to the complex
assessment  (by quantitative and
qualitative indicators) of the impact of the
fixation system type on the quality of the
working process in the linear milking
installations for goats.

In terms of quantitative evaluation
indicators, the type of fixation system has
the most impact on the 'Relative share of
preparatory technological operations’.

The indicator 'Labour productivity per hour
of operational working time' was in the
second place. The fixation system type
had the slightest impact on the indicator of
'Relative  share of the finishing
technological operations’.

Regarding the qualitative evaluation
indicators, the fixation system type has
the greatest impact on the indicator for
'Working conditions of the operator-
milkmen’. The results are similar in terms
of 'Goat Welfare’' indicator. The least
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.bnarocbcrtosiHne Ha ko3uTe“. Haii-cnabo | pronounced is the impact of the fixation
u3paseHo e BAMAHMETO Ha Tuna Ha | system on the indicator for 'Productivity
onkcmpalata cucteMa Bbpxy nokasatens | level of goats'.
«HWBO Ha NPOAYKTUBHOCT Ha KO3UTE».
B cpaBHeHVe C imkcupallata cuc- Compared to the fixation system
Tema, 6a3npaHa Ha npuHuMna Ha npomus- | based on the random fixing principle, the
BOJIHOTO uMKcupaHe, hukcnpalyara cucte- | fixation system based on the arranged
Ma, 6asupaHa Ha npvHuuna Ha nogpefd- | fixing principle has a significant positive
eHoTO dukcupaHe okasBa cbliecTBeHo | influence and helps to improve the quality
nosfioXnTeNHoO BAMsHME K cnocobetBa 3a | of the working process of the milking
noBuLLIABaHe KayecTBOTO Ha paboTHusA | installation.
npoLec Ha fouiHaTa MHCTanaums.
MpennoXxeHnsaT MeToanyeckn nog- The proposed methodological
X044 MOXe Aa Hamepu npunoxeHuwe karto | approach is applicable in  making
€/IeMEHT Ha CpaBHUTE/IHMTE €eKCMepTHU | comparative expert assessments of 'side-
OUEHKN MpW NIMHEHUTE AOoWNHW MHCTana- | by-side’ type linear milking installations for
uum 3a kosu, Tin “Side-by-side”. goats,.
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Comparison of motherly behaviour between goats
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PE3IOME SUMMARY

MpocnepeHn ca paxpgaHuaTa U The births and behavior of the
noBeAeHNETO Ha KO3nTe-Maiiki B pamkute | mothers were observed within 1 hour after
Ha 1 yac cnep paxaaHeTo Ha 32 xuBoTHM | birth of 32 animals of Bulgarian White
OoT nopogaTta bbarapcka bsna mneyHa | Diary goat (BWD), 13 crossbreeds with
(BBM), 13 «kpbcTOCKM € ToreHbyprcka | Toggenburg (BWDXT) and 25
(BBMXT) n 25 KpbCTOCKM C AHINOHY6Wii- | crossbreeds with  Anglo-Nubian goat
cka nopopga ko3n (BBMxAH) noctaBenu | breeds (BWDxAN) placed in one and the
npuv e4Hn N CbLUM YCoBUA 1 OTrAexaadn | same conditions and raised in a single
B eAHO 060 cTago. Kosute ot nopogata | herd. Goats of BWD and Anglo-Nubian
BEM un  AHrnoHy6uiicknte KpbCTOCkM | crossbreeds sniff and lick their kids after
nogywsaTr u o065u3BaT cBouTe Masku | birth almost for the same period of time (3
cnej paxjaHeTo noytu 3a efHo M cbwo | = 0.83 min) and (2.98 + 1.28 min).
Bpeme, (3+0,83 min) n (2,98+1,28 min). | Toggenburg crossbreeds sniff and lick
ToreHbyprckute KpbCTOCKM nogywat u | their newborn kid at 11.42 + 3.43 min.
06/113BaT HOBOPOAEHOTO cu spe Ha | Mothers from BWD spent the longest total
11,4243,43 min. O6uwoTto Bpeme npe3 | time in care for their kids (32.7 £ 2.1 min),
KOEeTO MaiikaTa ce rpmxm 3a cesomTe sipeta | followed by BWDXAN (30.3 = 2.9 min),
e Han-gbnro npy BBM (32,7+2,1 min ), | while Togenburg crossbreeds spent the
cnegsaHn ot BBMxAH (30.3+2,9 min), | shortest time in care for their kids during
Hai-Masiko BpemMe B rpmxka 3a sipeto no | the first hour after giving birth (15.9 £ 4.1
BpeMe Ha NbpBuA Yac cref paxpaHeto | min). It was found that mother goats,
npekapsatr ToreHbyprckute KpbcTocku | crossbreeds of BWD with Togengburg,
(15,9%4,1 min). YcTaHoBeHo e, ye ko3ute | showed less pronounced maternal
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Maiikn, KpbCTOCKM Ha BBM ¢ Torehn-
Oyprckm nposiBsaBat Mo-c/abo m3paseHn
ManynMHM KayecTBa OT ko3ute BBM n Tex-
HWUTE KPbCTOCKM C AHIMIOHY6MiickaTa nopoaa
K031 Ha 6a3a u3cnefBaHuTe nokasaresu.

Kntouosu aymn: Ko3a-maiika,
HOBOPOZEHO fipe, nogyliBaHe, 06/M3BaHe,
BBEM, ToreHbyprcka, AHroHybuiicka

yBO/[,

OuensBaHeTo Ha ApeTo npe3 paH-
HUA HeoHaTasleH nepvog e nokasaTern,
KOMNTO € Mpsiko CBbp3aH W MOBAWSAH OT
N3rpaxgaHeTo Ha Bpb3karta Mexay HOBO-
pOLEeHOTO 1 ko3aTa Maika. OT U3K/Ium-
Te/IHa BaXHOCT 3a (hOpPMUPAHETO Ha Ta3n
Bpb3ka € MaiiuMHOoTO noeegeHune. Maiiuu-
HOTO MOBejeHVe ce Xapakrepusupa C
rofsamMo pasHoobpasve OT Mogenun Ha
nosefeHve (Hernandez et al., 2012),
KOUTO 3aBUCAT OT pefuua WMHTerpupaHm
HeBpPOEHAOKpUHHU MexaHu3mu (Nephew
and Murgatroyd, 2013).

OuensBaHeTo U npexunBsemocTTa
Ha sipeTata 40 OTGMBAHETO Ce Hamupa B
npska 3asBMCMMOCT OT nopojara W
Bb3pacTTa Ha Maiikara, ycnosmsaTa Ha
cpejara npu  paxgaHeTo, Tuna Ha
paxgaHe, nosfa u XWBOTO Terio npu
paxpaHeTto (Awemu et al., 1999; Marai et
al., 2002; Hailu et al., 2006).

YcTaHOBEHM Cca  MexaynopoaHu
pasnuuus B nposiBaTa Ha MaluyuMHOTO
nosefeHuve. Crnopes Dwyer and Lawrence
(2005) 1 Konig von Borstel et al. (2011)
NAaHVHCKATE U APYrM  NPUMUTUBHU
nopoau, Npu KOUTO YoBeLlKaTa Hameca e
6una no-orpaHuyeHa, AeMOHCTpUpaT no-
[OObp  MaluMH  WHCTUHKT,  AOKaTo
nopoauTe MOAJ/IOKEHN HA WHTEH3MBHA
Cenekums 1 oTrIeXAaHn Npyu MHTEH3UBHA
yC/oBMA MokassaTt No-rosiemn Bapuauuu
Mo OTHOLUEHWE Ha MaliuMHOTO noBedeHue
1 NpoABSABAT NO-/10Lla ManunHa rpuxa.

Peanua aBTOpyM ca u3cneasasnu
MeXAynopoaHNTe pas3nnyuna B NOBEAEH-
YyeckuTe peakumMnm npyv MNagu >XUBOTHW:
Dwyer et al. (1999, 2004) npu oBue,
Markov (2013) npwu XeHckn Teneta u ap.,
HO B [JoOCTblNHaTa JuTeparypa HsaMa
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qualities than BWD goats and their
crossbreeds with Anglo-Nubian goat
breed on the basis of the surveyed
indicators.

Key words: mother goat, newborn
kid, sniffing, licking, BWD, Toggenburg,
Anglo-Nubian

INTRODUCTION

The kid survival during the early
neonatal period is an indicator that is
directly related and influenced by building
the relationship between the newborn and
the mother goat. Maternal behavior is of
utmost importance for the formation of this

relationship. Maternal behavior is
characterized by a wide variety of
behavioural patterns (Hernandez et al.,

2012), which depend on a number of
integrated neuroendocrine  mechanisms
(Nephew and Murgatroyd, 2013).

Survival and endurance of kids till
the period of weaning is directly related to
the breed and age of the mother, birth
environmental conditions, type of birth,
gender and live weight at birth (Awemu et
al.,, 1999; Marai et al., 2002; Hailu et al.,
2006).

Differences in the maternal behavior
were found among breeds. According to
Dwyer and Lawrence (2005) and Kdnig von
Borstel et al. (2011), mountain and other
primitive breeds where human intervention
was more limited demonstrate a better
maternal instinct, whereas breeds that are
under intensive selection and are raised in
intensive conditions show greater variations
in maternal behavior and manifest worse
maternal care.

A number of authors have studied the
interbreed  differences in  behavioural
reactions in young animals: Dwyer et al.
(1999, 2004) in sheep, Markov (2013) in
female calves, etc., but there is insufficient
information on the interbreed differences in



[lOCTaTbyHO MHpopMaLMsl 3a MeXAyno-
poAHW pasnnuvsi B MailuMHOTO noBefe-
HVE NpW KO3MW.

LienTa Ha HacTosIWOTO U3cneBaHe
e, [a Ce YCTAaHOBU [aN CbllecTByBa
pasfvka B nposiBaTa MaliuMHOTO noBefe-
HVMEe npu TpuTe HabnJaBaHWU MOPOAHU
rPynv 1 B KakBa CTEMNEH € U3paseHa Ts.

MATEPWNAN N METO4WA

[JaHHuTe ca nonyvyeHn OT CTafoTo
Ha EkcnepumeHTanHata 6a3a KbM
WHCTUTYTa NO NIaHWHCKO XMBOTHOBBA-
CTBO U 3emepgenive B rp. TposH. MNMpocne-
[JeHV ca paxgaHuaTa U NnoBefeHVeTo Ha
KO3uTe-Maiku B pamkuTe Ha 1 vac cnep
paxgaHeTo Ha 32 XWBOTHW OT nopogara
Bvnrapcka bsana wmneyHa (BBM), 13
KpbCTOCKM ¢ ToreHoyprcka (BBMXT) n 25
KPBbCTOCKM C AHIIOHYbuMiicka nopoaa Ko3u
(BBMxAH) noctaBeHu nNpyv efHU U CbLUn
yCnoBus W OTIeXJaHn B efHo 06Lo
ctago. Oko3BaHeTO 6e npe3 MmeceuuTe
eBpyapu-mapT.

Mpe3 3VMHUSA NEpPUOL, >XUBOTHUTE
ca oTriexgaHn O060pHO W XpaHeHu C
fJaxkba cbabpkawa 1,5 kg ceHo, 1kg
cnnax n 0,6 kg KOHUEHTpUpaH oypax Ha
rnaea. OcurypeH e cBobofeH A0CTbN A0
BOga WM con. A npe3 neTHUTe Meceuu
(mali-HoeMBpW) KO3UTE ca Ha nawa.

OueHkaTa Ha MaluuHckuTe Kadvec-
TBa € M3BbpLUEHA Bb3 OCHOBA Ha cneg-
HWTE nokasarenu, perucTpuMpaHu npes
MbpBUS Yac cnej paxaaHeTo, No MeToda
Ha AUPEKTHO HabeHre N XPOHOMEeTpK-
paHe. TpoABL/KMTENIHOCT Ha nepuoja
Mexzay paxAaHeTo ¥ NbPBOTO NoAyLuBaHe
Ha HOBOPOAEHOTO, NPOABL/IKUTENTHOCT Ha
nepuoga mexay paxpgaHeTo U NbpBOTO
06/1M3BaHe Ha APeTo N Bpeme NOCBETEHO
Ha rpwiuy 3a NOTOMCTBOTO — 06LLOTO Bpe-
Me MOCBETEHO Ha AyleHe u 06/m3BaHe
npes3 NbpBuA Yac cnej paxaaHeTo.

[JaHHuTe ca npeacTaBeHW Kato
cpefHa apuTMeTnyHa CTOMHOCT U rpeLuka
Ha cpefHOTO. Pe3ynTaTnTe oT BCUYKY 3a4a-
yn ca 06paboTBaHU C NaKkeT MHCTPYMEHTU
Ha cTaTucTuyecka nporpama Windows.
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maternal behavior of goats in the available
literature.

The purpose of this study is to find
out whether there is a difference in the
manifestation of maternal behavior in the
three studied groups and to what extent it
is expressed.

MATERIAL AND METHODS

Data are obtained from the herd of
the Experimental Base at the Research
Institute on Mountain Stockbreeding and
Agriculture in the town of Troyan. The
births and behavior of mother goats were
observed within 1 hour after the birth of 32
animals of Bulgarian White Dairy goat
(BWD), 13 crossbreeds with Toggenburg
(BWD x TG) and 25 crossbreeds with
Anglo-Nubian breeds (BWD x AN) placed
in the same conditions and kept in a
single herd. Kidding was in February and
March.

During the winter period animals
were kept in a barn and fed with a ration
containing 1.5 kg hay, 1 kg silage and 0.6
kg concentrated fodder per head. There
was a free access to water and salt. In

spring months (May-November), goats
were grazing.
The assessment of maternal

qualities was based on the following
indicators, registered during the first hour
after birth, by direct observation and
chronometry. Duration of the period
between birth and first sniffing of the
newborn, length of time between birth and
first licking of the kid and time devoted to
offspring care — the total time devoted to
sniffing and licking during the first hour
after birth.

Data are presented as mean value
and error of the mean. The results of all
tasks are processed with Windows
statistical program toolkit.



PE3SYNTATV N OBCBbXOAHE

WN3rpaxxgaHeTo Ha Bpb3kaTa Mexay
HabnogaBaHMTe KO3 U TexHWUTe apeTa
3anoysa C nogywsaHe u o6u3BaHe B
obnacTra Ha rnasaTta, KaTto Mo TO3u
Ha4YMH ce noymncTeBaT AUXaTesIHUTE MbTU-
LLla Ha SpeTo U ce npemaxsar ocTarbLuuTe
oT nnaueHtata. Cnen ToBa Malikara
npeMrMHaBa KbM oOCTaHanara 4acT oT
TANIOTO Ha APETO Kato upe3 o6nm3BaHe
CTUMynupa pguxarenHata [JeinHocT wu
nepncepHOTO KpbBOOGpaLLeHue.

Kosnte maiiku oT nopogata 6BM un
AHIOHYBUIACKATE KPBCTOCKM NOAyLIBAT U
06/113BaT CBOUTE MaJIKM Cref, paxaaHeTo
noyTn 3a efHo U cbllo Bpeme, (3+0,83
min) 1 (2,98+1,28 min) (Purypa 1). Haii-
MHOro Bpeme oTHema Ha ToreHbyprckute
KpbCTOCKM fda nogywar wu obawkar
HoBOpoAeHoTO cu sApe (11,42+3,43 min).

39,0 -
36,0 ~
33,0 -
30,0 -
27,0 ~
24,0 ~
21,0
18,0 -

RESULTS AND DISCUSSION

The building of connection between
the observed goats and their kids begins
with sniffing and licking in the area of the
head, thus cleaning the respiratory tract of
the kid and removing the placental
remains. The mother then goes to the rest
of the body of the kid as it stimulates by
licking the respiratory activity and
peripheral circulation.

Mother goats of BWD breed and
the Anglo-Nubian crossbreeds sniff and
lick their kids after birth almost for the
same duration of time (3 £ 0.83 min) and
(2.98 + 1.28 min) (Figure 1). It takes the
longest time for Toggenburg crossbreeds to
sniff and lick their newborn kid (11.42 + 3.43
min).

mBWD

BBWD
XTG

BBWD
X AN

till first sniffina

till first lickina

dur. 1. Bpeme g0 nogyliBaHe 1M 06/M3BaHe Ha fipeTarta cfef paxgaHeTo (no

nopopaw)

Fig. 1. Time span till the mother sniffs and licks the kids after birth (for different

breeds)

O6woTo BpemMe MNpe3  KOeTo
MaikaTa ce rpwxu 3a cBouTe sipeTa e
Han-gbnaro npu BBM (32,7+2,1 min),
cnegsaHn ot BBEMxAH (30.3+2,9 min)
(durypa 2). Hain-manko Bpeme B rpmxa
3a ApeTo No Bpeme Ha NMbpBUA Yac cnep
paxaaHeTo npekapBaT ToreHoyprckute
KpbecTOCKM (15,944,1 min).

The total time the mother spends in
care for the kids is the longest for BWD
(32.7 £ 2.1 min), followed by BWD x AN
(30.3 £ 2.9 min) (Figure 2). Toggenburg
crossbreeds spend the shortest time in
care for the kid during the first hour after
giving birth (15.9 + 4.1 min).
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BWD AN
s 3'8_.% o

BWDXTG::
0%

dur. 2. O6WO Bpeme MpekapaHo B FPWMXXM 3a SipeTo Npe3 NbpBUs 4vac creq

paxaaHeTo (no nopoan)

Fig. 2. Total time spent taking care of the kid during the first hour after birth (for

different breeds)

Mpu wn3cnegBaHe Ha KOHLUEHTpa-
UusiTa Ha CTEepPOMAHM XOPMOHWU Mpu ABe
nopogn 6GpemMeHHU OBUE Npeau paxpa-
HeTo (WoTnaHacka yepHornasa n Cydhorik)
Dwyer et al. (1999; 2004) ycTtaHOBSBAaT,
ye MaikmTe OT nopogarta LloTnaHacka
yepHor/iaBa Umart Mo-BMCOKN KOHLUEHTpa-
UuM Ha ecTpagmon U B CbOTHOLLUEHUETO
ecTpaanon — NpPorecTePoOH B CpaBHEHUE
cbC Cydonk. BMUCOKOTO HMBO Ha
ecTpaamon B KpbBTa U MNo-CneunasiHo B
CbOTHOLLIEHNETO ecTpajmosl — nporecre-
POH ce CBbpP3Ba C Ma4MHOTO NoBefeHne
N B YaCTHOCT C Ma4yMHOTO 0brpmxBaHe u
Huckoto 6neeHe (Dwyer et al.,, 1999;
2004). Cnopepf aBTopuTe MOAy4YeHUTE
pesyntatn moraT Aa 00SACHAT NopogHUTE
pasiMku B MalyMHOTO NOBeAEeHue Ha
[ABeTe n3criegsaHun nopogu oBue.

Mpu TpuTe HabnwgaBaHW OT Hac
rpynu He ca perucTpmpaHn CMbPTHU
c/lyyam npu HOBOPOAEHUTE speTa npes
paHHUs HeoHaTasleH nepmoa.

YcTaHOBEHO €, Ye apeTtara Ha 68%
oT ko3ute BBM n BBMXAH n 61% ot

In the study of the steroid hormone
concentration in two breeds of pregnant
sheep before birth (Scottish Blackface
and Suffolk), Dwyer et al. (1999; 2004)
found that mothers of Scottish Blackface
breed had higher estradiol concentrations
and estradiol-progesterone ratios than
Suffolk. The high estradiol level in the
blood, and in particular the estradiol-
progesterone ratio, is associated with
maternal behavior and in particular with
maternal care and low bleating (Dwyer et
al., 1999; 2004). According to the
authors, the results obtained may explain
the breed variations in the maternal
behavior in both studied sheep breeds.

In the three groups observed in this
study, there were no deaths in newborn
kids during the early neonatal period.

It was found that kids of 68% of
BWD and BWD x AN goats and 61% of
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BEBEMXTI ca HanpaBuau onuT 3a 3abo3a-
BaHe MO BpeMe Ha MbpBUS Yac cnep
paxpaHeTo

C ornep Ha ycTaHOBEHOTO B TOBa
npoyyBaHe MOXeM [a W3KaKeM npeano-
NOXeHneTo, Ye Ha 6asa nscnensaHvuTe ot
Hac nokasaresim, Ko3uTe Maliku, KpbCToC-
Kn Ha BBEM c ToreHbGyprcku nposiBaBat
no-csiabo n3paseHo MaunmHO NoBepeHve
OT Ko3ute BBM u TexHuTe KPbCTOCKM C
AHIIOHY6uMiickaTa nopoga Kosu.

Bbnpekn ycTaHOBeHMTE OT Hac
pasnMuna B nposiBata Ha ManvyMHOTO
nosejeHve ca HeobxoaAMMu JONbJHUTEN-
HW Npoy4yBaHuA 3a fa 6bae onpegeneHo
C TOYHOCT [0 KakBa CTeneH nopogHata
rpyna BnuMsie BbpXy nposiBata Ha manyu-
HO MnOBefEeHVe B pPaHHUA HeoHaTtasieH
nepuoa.

N3BOAN

Ko3sute malikm oT nopogata BBM,
BEM x AH n BBEM x TI' nogywsaTt wu
06/113BaT CBOUTE MasIKK Cllef, PaxjaHeTo
CbOTBETHO Ha (3+0,83 min), (2,98+1,28
min) n (11,42+3,43 min).

Kosnte maitkn BBM x TI nposBs-
BaT No-c/1abo n3paseHo mMaliumHo nosege-
HMEe CpaBHEHM C Ko3uTe Maikn BBEM un
BEBM x AH.

BWD x TG goats made an attempt for
sucking during the first hour after birth.

In view of the findings of this study,
we can assume that, on the basis of our
indicators, the goat mothers, crossbreeds
of BWD with Toggenburg show less
pronounced maternal behavior than BWD
goats and their crossbreeds with the
Anglo-Nubian breed goats.

Despite the differences in maternal
behavior, further studies are necessary to
determine the extent to which the native
group influences the manifestation of
maternal behavior in the early neonatal
period.

CONCLUSIONS

Mother goats of BWD, BWD x AN
and BWD x TG breeds sniff and lick their
kids after birth respectively on (3+0.83
min), (2.98+1.28 min) and (11.42+3.43
min).

Mother goats of BWD x TG show
less pronounced maternal behavior
compared to mother goats of BWD and
BWD x AN.
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PE3IOME

Pasrnexga ce wu ce aHanusupa
M/ieyHaTa NpoAyKTMBHOCT Ha MoHbenuvapa-
CKM M CUMEeHTaNCKW Kpasu OTrexgaHu B
EkcnepvmeHTanHata 6a3a Ha VHCTMTyTa no
NAaHVHCKO XMBOTHOBBACTBO W 3emejenve,
rpag TposiH. W3cnepgBaHu ca  MiedyHaTa
CTOMHOCT Ha MAAKOTO. MNPOUEHTHT NPOAYK-
TMBHOCT W XUMWYHUSI CbCTaB, CYyXOTO
BeLlecTBo, cyx 6e3macneH octartbk (CB0) 1
eHepruiiHatTa Ha CyxOTO BeLWEecTBO e
KOHCTaHTeH o6o6LaBaly, npu3Hak, onpege-
AL, KOHUEHTpauusitTa Ha KpaBe MJISKO.
OnpepaeneHo e 1 X1WBOTO Terso Ha u3cnes-
BaHNTE XMBOTHU. M3uncneHn no dpopmynu
ca 6uonornyHata eqekTMBHOCT N Koedu-
LUEHTbT Ha 6MONorMyHa NbHOLEHHOCT Ha
M/ISIKOTO.

KnouoBu gymun: kpasu, 6nonoruyHa
eheKTNBHOCT, M/1IeYHa NPOAYKTUBHOCT, CyX0
BeLLEeCTBO, CyX 6e3macsieH ocTarbk

YBO/,

MonyyaBaHeTo Ha  6GMOMOrMYHa
npoaykumsi e efHa OT BaKHUTE npeArnoc-
TaBKM XapakTepusmpaliym pasBuTMETO Ha
MJ/IEYHOTO rOBeAOBbACTBO. B npeanna-
HUHCKUTE W NAHWUCKUTE PEernoHn Ha pe-
ny6nuka Bbnrapus ce oTrnexaaT passmy-
HM NOPOAM W KPBCTOCKM M/IEUHM TOBeja.
HefocTaTbyHM 1 HEMb/IHU Ca OLEHKUTE
3a 6MosiornyHaTa epeKTMBHOCT Ha KpaBu-

58

SUMMARY

Milk production is studied and
analyzed of Montbeliarde and Simmental
Cattle that are being raised in the
Experimental Base of the Research
Institute of Mountain Stockbreeding and
Agriculture, in the town of Troyan. Milk
production and chemical composition, dry
matter, non-fat solid (NFS) and the energy
value of milk were studied. Dry matter
percentage is constant generalizing
indication determining the concentration
of cow's milk. Live weight of animals was
determined. Biological efficiency and
coefficient of biological full-cream milk
were calculated by formulas.

Key words: cows, biological
efficiency, milk productivity, dry matter,
non-fat solid

INTRODUCTION

Obtaining organic production is one
of the important prerequisites for the
development of dairy cattle breeding. In
the foothill and mountain regions of the
Republic of Bulgaria different breeds and
crossbreeds of dairy cattle are being bred.

The assessments for biological efficiency
of cows are insufficient and incomplete



Te N KOeIUUEHTHT Ha 6MonorMyHa nbui-
HOLLEHHOCT Ha MJIAKOTO OT pas/vyHu
nopoau roeefa, Kakto B Halu, Taka u B
YyXXAeCTpaHHU IMTepaTypHU N3TOUHULN.

B HacTosLL0 Bpeme B MHOIO CTpaHu
XpaHuTesiHata LEeHHOCT Ha M/SKOTO ce
onpefens Mo CbAbPXaAHMETO Ha CyX
6e3macsieH ocTaTbk U 6enTbK, kaTo He ce
M3K/IOYBA U akTyasHaTta OueHka Ha
NPOAYKTMBHOCTTA MO NPOTEMH U MJevyHa
Ma3HMHa, Tbil KaTo CblUTe ce sBsiBart
Hali-LLeHHUTE KOMMOHEHTN Ha MJISKOTO B
€HEeprmnHo 1 OGUONOTNYHO OTHOLLEHMnE
(Karnauhov and Andrianova, 2010).

ChblUecTBYBAT HAKOM MJIEYHU CbC-
TaBkM Kato npoteunHu, K, CLA, 6yTtupar,
HaCUTEHN MaCTHWU KUCEeNVHWU, nectuumnaw,
ecTporeHu, u gp. Kouto morat ga 6bvpart
OTFTOBOPHM WM MOTEHUMANHO BpegHu u
npegpasnonarawjyn 3a pasBMTUETO Ha
6oniectn B opraHu3sma Ha yoseka (Cvak et
al.,1982; Bruthgen et al., 1984; Davodi et
al., 2013; Gerchev et al., 2013).

Tagirov and Adrianova (2008) npwu
CBOW uW3Cfe[BaHusa ycTaHoBsBaT, 4e C
noBuULIaBaHe Ha KPbBHOCTTA Ha XosiLLaiiH-
opusmiickata MseyHa nopoga, npu no-
rNbLAaTesIHO KPbCTOCBAHE C MECTHM Yyep-
HOLlapeHn roBefa ce nosuaBa HWBOTO
Ha M/ieyHaTa MPOAYKTUBHOCT MPW CbXpaHsi-
BaHe Ha HeilHaTa ekosiornyHa 6e30mnacHocT.

Khodyreva (2013) npuema, 4e no-
pofarta npwv roeejara okasBa B/VSHME Ha
M/ieYHaTa MPOAYKTMBHOCT U KayecTBOTO
Ha MJ/ISKOTO. B mpupogo-kaMMmaTuyHute
ycnosua Ha HOxeH Ypan ce oka3aso
Bb3MOXHO W3MON3BAHETO Ha >KUBOTHU
KakTo OT XosuwaliH-thpuaniickaTa, Taka u
oT CumeHTasickata nopoja, NpoaykT Ha
yyxgectpaHHa cenekums. U3kioumtenHo
BMCOKa MJIeYHa NPOAYKTMBHOCT Nokasana
XonuwainH-gpusninckara nopoga.

Cnopeg Nemzarov et al. (2015)
f6uonormyeckara LLEHHOCT Ha MJ/ISIKOTO ce
onpegens He camo OT CbAbPXAHNETO Ha
OCHOBHUTE KOMMOHEHTU, HO U OT BCUYKU
BELLECTBa, KOUTO TO CbAabpxka. EgnH oT
OCHOBHUTE MOKa3aTesin e CyxoTo Belyec-
TB0. KoehnueHTbT Ha buosiorniuHa edgek-
TnBHOCT (KBE) nokasBa pgobuea Ha cyxo
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and the biological full-cream value of milk
from different cattle breeds, both in our
and foreign literary sources.

At present, in many countries, the
nutritional value of milk is determined by
the content of dry non-fat solid and
protein, as the current assessment of
protein productivity and milk fat are not
excluded since these are the most
valuable components of milk in energy
and biological terms (Karnauhov and
Andrianova, 2010).

There are some milk ingredients
such as proteins, K, CLA, butyrate,
saturated  fatty  acids, pesticides,
estrogens, and others, which may be
responsible or potentially harmful and
predisposing for diseases that develop in
the human body (Cwak et al., 1982,
Bruthgen et al., 1984, Davodi et al,
2013).

In their studies, Tagirov and
Adrianova (2008) found that increasing
the blood quality of the Holstein Friesians
dairy breed increases the level of milk
productivity in preserving its
environmental safety when are
swallowed in breeding by local black-
headed cattle.

Khodyreva (2013) agrees that the
cattle breed has an impact on milk
production and the milk quality. In the
nature and climate conditions of the South
Urals, it has been possible to use animals
both from Holstein Friesians and
Simmental breeds, a product of foreign
selection. Holstein Friesian cattle breed
showed extremely high milk production.

According to Nemzarov et al.
(2015) milk biological value is determined
not only by the content of the main
components but also by all the
substances it contains. Dry matter is one
of the main indicators. Biological
efficiency coefficient (BEC) shows the dry
matter yield from one kilogram of live



BELLLEeCTBO OT efiH KWorpam XuBo Terso
W JaBa Bb3MOXHOCT Hal-TOYHO pJa ce
oueHn mMneyHata NPOAYKTUBHOCT Ha Xu-
BOTHUTE OT [/lefHa To4yKa Ha XpaHuten-
HaTa LieHHOCT Ha nony4yeHarta npoaykumus.

Llenta Ha npoy4BaHeTO e cpaBHUTes-
Ha oueHka Ha 6uonornyHara eqeKkTMBHOCT
N XMMUYHUSA CbCTaB Ha MJISKKOTO MOJyYEHO
OT KpaBu OT MoH6enuapackara u CumeH-
Tasickata nopoga oTrexaaHu B npegnna-
HWHCKUTE pernoHu Ha penybnvka bbnrapums.

MATEPVAJT N METOON

Hay4yHO-CTOMaHCKMAT onuT ce npo-
Befe B EkcnepumeHTanHata 6asa Ha
MHcTUTyTa MO NNAHWHCKO >XMBOTHOBbBA-
CTBO W 3emefenve rpag TposH npes
2015-2016 roguHa. O6eKkT Ha uscnepBa-
HeTo 6sxa K/IMHUYHO 34paBu, Nb/IHOBBL3-
pacTHU KpaBw, cnej BTopa Jakrauus.
pynuTe 65sxa chopmupaHn nNo npuHLMna
Ha aHano3uTe ot no 10 kpaBu OoT MoHGe-
nnapackara u CumeHTasickaTta nopoau. B
nbpBata rpyna 6sixa MoH6enuapackute
XMBOTHU, a BbB BTOpata CuMeHTasickuTe.
MoAONUTHUTY XUBOTHW CE Hammpaxa B WAeH-
TUYHW YCNIOBUS HA XPAHEHE U OTI/IeXAaHe.

MneyHaTa NPOAYKTUBHOCT € onpe-
JensHa Mo KOHTPOMHUTE JoeHeTa efuH
NbT MeceyHo. OueHkaTta Ha IU3NKO-XU-
MWYHUTE nokKasaTesin Ha MJIAKOTO € W3-
BbpLUEHA E€XEeMeCeUHO: 3a CbAbpXaHue-
TO Ha Ma3HMHa no metofa Ha epbep, 3a
6eNTbYMHN NO MeToanTe Ha POPMaNIHOTO
TUTpyBaHe, 3a CyxOTO BeLWecTBO o
pasyeTHn metoaun, 3a CbO B aHa/m3atop
3a mnsko ,Milco-Scan 120 B”.

>KnBOTO Terno Ha kpasuTe onpeje-
NINXMe C NieHTa 3a KOMOGUHUpaHO U3Mep-
BaHe Ha pbCT U Terno, Tun ,Keposbn”.

Bronornyeckata edqeKkTUBHOCT Ha
kKpasuTte (BEK) 3a nete rpynu onpepge-
nnxme no goopmynata Ha Lazarenko (1990):

BEK =Ml x CB / XXT

KbeTto Ml — e MneyHa NpoAyKTUBHOCT
3a 305 gHeBHa nakTauus, kg

CB — e cbabpXaHue Ha Cyxo BeLlecTBo B
MNAKOTO, %;

KT — e XunBOTO Terno Ha kpasute, kg

weight and makes it possible to assess
more accurately the milk production of
animals in terms of the nutritional value of
the production obtained.

The aim of present study is the
comparative assessment of the biological
efficiency and the chemical composition of
milk obtained from Montbeliarde and
Simmental cattle breeds in the foothill
regions of the Republic of Bulgaria.

MATERIAL AND METHODS

The scientific and economic
experiment was carried out at the
Experimental Base of the Research
Institute of Mountain Stockbreeding and
Agriculture in Troyan in 2015-2016. The
object of study was clinically healthy,
mature cows after a second lactation. The
groups were formed on the principle of
analogues of 10 cows of Montbeliarde
and Simmental breeds. The first group
was with Montbeliarde, and the second
one with Simmental. The animals under
study were put in identical feeding and
breeding conditions.

Milk production was determined by
the controlled milking once a month. The
assessment of physico-chemical
parameters of milk has been carried out
on a monthly basis: fat content according
to Gerber method, protein by formal
titration methods, dry matter by estimation
method, NFS in ,Milco-Scan 120 B” milk
analyzer.

Live weight of cows was
determined by a combined weight and
height measuring tape, type ‘Kerbel'.

Biological efficiency of cows (BEC)
for both groups was determined by
Lazarenko’s formula (1990):

BEC = MP x DM / LW

where MP — is milk productivity of 305
day lactation, kg
DM — is content of dry matter in milk, %;

LW — e live weight of cows, kg
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KoethnueHTbT 3a  6GuonornyHa
Mb/HOLEHHOCT (KBI) n3umcanxme
cbrnacHo dopmynata Ha Lazarenko,
Gorelik and Lykasova (2002):

KBMN=MI1 x CBO / XXT

KbaeTo Ml-e MieyHa nNpoayKTMBHOCT 3a
HopMaUTHa naktauus, kg

CBO — e cyx 6e3macneH octaTbk, %

KT — e XunBOTO Terno Ha kpasute, kg

KoemueHTbT 3a NOCTOAHCTBO Ha
naktaymata(KrJa)  onpegenexme  no
hopmynara:

KMN=(B - A) x 100 / B

Kbgeto A — e npoayktmBHocT Ha 100
AHeBHa naktauus, kg

B — e npogyktmBHocT Ha 305 aHeBHa
naktauus, kg

EHepruiinata cToiiHocT EC(kkal)
nsumcnmnxmMe no chopmynara:

EC(kkal)=(B+/1) x 4 + (M x 9)

KbAeTo b — ca 6enTbuunHuy;
1 — e nakT03a;
M — e MasHWHK

Pesyntatute 6sixa 006pabOTEHMU
6MOMETPUYHO NO MeToda Ha BapuaLMoH-
HaTa cTaTUCTMKa C NomollTa Ha nporpa-
MaTa MS Excel n npeactaBeHn B Tabnunum.

PE3SYNTATU N OBCbXOAHE

MonyyeHute gaHHM 3a 100 gHeBHa
nakraums nokassart Nno-BUCOKM CTONMHOCTU
Ha MMeyHuTe MasHuHM npu CumeHTan-
ckara nopoga, cboTBeTHO 4,08% cpeLyy
3,98% 1 No-BWCOKU CTOMHOCTU Ha MieY-
HUTe 6enTbuMHM nNpn MoHGenuapackara
nopoaa, cbLoreBeTHo 3,53 % cpeLy 3,22 %
3a nbpBute 100 AHM OT JjlakTauuAaTa.
MneyHaTa nNpoOAYKTMBHOCT npu MoHbGe-
nnappackarta nopoga e 1699,26 kg, a npu
CuimeHTanckara 1466,29 kg (Tabnvuya 1).

The coefficient of biological full-
cream milk (CBF) was calculated
according to the formulae of Lazarenko,
Gorelik and Lykasova (2002):

CBF = MP x NFS /LW

where MP - is milk productivity for the
usual lactation, kg

NFS — is non-fat solid, %

LW —is live weight of cows, kg

Constant lactation coefficient
(CLC) was determined by the formulae:

CLC=(B-A)x100/B

where A — is a productivity of 100 day
lactation
B — is productivity of 305 day lactation, kg

Energy value EV (kkal)
calculated by the formulae:

EV (kkal)= (P +L) x4 + (Fx9)
where P — are proteins;

was

L —is lactose;
F —is fat
The results were processed

biometrically by the variation statistics
method using MS Excel program and
presented in tables.

RESULTS AND DISCUSSION

The 100-day lactation data showed
higher values of milk fats in Simmental
breed, respectively 4.08% versus 3.98%
and higher values for milk proteins in
Montbeliarde breed, respectively 3.53%
versus 3.22% for the first 100 days of
lactation. Milk production of Montbeliarde
breed is 1699.26 kg, and for Simmental is
1466.29 kg (Table 1).
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Ta6bnuua 1. MSIeYHOCT, KO/IMYEeCTBO MJIeYHa MasHMHa U 6efiTbK B MASKO Ha
MoH6ennapacku n CumeHTasickm kpasu 3a 100 n 305 gHeBHa nakrauus

Table 1. Milk yield, fats and protein amount in milk of Montbeliarde and
Simmental Cattle for 100 and 305 day lactation

Mopopa / Breed

Mokazaten / Indicator

MoH6enunapg / Montbeliarde
(I rpyna/ | group)

CumeHTan / Simmental
(Il rpyna /Il group)

3a nbpeuTe 100 gHM oT naktauyusaTta / For the first 100 days of lactation

MneuHocT / Milk yield, kg
MneuHa ma3HuHa / Milk fat, %
MneyHun 6entbunHm / Milk protein, %

1699,96 + 212,95
3,98 £0,25
3,53+0,12

1466,29 + 121,21
4,08 £0,14
3,22 +0,05

3a 305 gHeBHa nakTauus / For a 305 day lactation

MneuHocT / Milk yield, kg
MneuHa ma3HuHa / Milk fat, %
MneyHun 6entbunHm / Milk protein, %

3913,12 + 237,45
3,73+0,14
3,41 +£0,09

3790 + 161,86
3,98 +£0,11
3,48 £0,10

P<0,05

Mpu cnepgalinTe AHU OT NakTaums-
Ta ce Hab/nofasa yBenvyaBaHe Ha KOMu-
4eCcTBOTO Ha M/JEeYHUTE MasHuHUTE N Gen-
THUYMHM MPU NbpBaTa Nopoja 1 NIeko Hama-
leHne Ha Ma3HUHWUTE Npu BTOpaTta Nnoposa,
KaKkTo 1 yBe/simyeHne Ha 6enTbyMHuTE: 3a
305 gHeBHa naktaums. MNMpu MoHbenunapa-
ckaTa mopofa kpasy 3a MasHUHWTE yBenuue-
HmeTo e ¢ 0,20 %, a 3a 6entbunHuTe ¢ 0,14%.

Mpu CumeHTanckara nopoga Hama-
nexHuneto e ¢ 0,8 % npu mMasHWHWUTE N yBe-
nnyeHneto ¢ 0,26 % npu 6enTbuMHUTE.
MneyHaTta NPOAYKTMBHOCT 3a Nakraums npu
MoH6ennapackata nopoga e 3913,12 kg, a
npy CumeHTanckara 3790 kg, pasnuka ot
123,12 kg (Tabnumuya 2).

Tabnuya 2. bunonoruyHa

eheKkTUBHOCT,

In the following days of lactation,
there was an increase in the amount of
milk fat and protein in the first breed and
a slight decrease in fat in the second
breed, as well as an increase in protein:
for a 305 day lactation. For Montbeliarde
breed, fat increases by 0.20% and
proteins by 0.14%.

For Simmental breed, the decrease
is 0.8% in fat and there is an increase of
0.26% in protein. Milk production of
lactation in Montbeliarde breed is
3913.12 kg, and for Simmental is 3790
kg, a difference of 123.12 kg (Table 2).
6mnonornyHa

KoedhULeHT Ha

Mb/IHOUEHHOCT, KOGCbI/ILI,EHT 3a MNOCTOAHCTBO Ha Jlaktayndata " eHepFI/IVIHa

CTOWMHOCT Ha M/SIKO

Table 2. Biological efficiency, coefficient of biological full-cream milk, constant
lactation coefficient and energy value of milk

Mopopa / Breed

Moka3aTtenn / Indicators

MoH6enunapg / Montbeliarde CwumeHTan / Simmental

(I rpyna/ | group) (Il rpyna /Il group)

MneuHocT / Milk yield, kg

Cyxo BeLecTso / Dry matter, %

CBO/ NFS, %

Naxkto3a / Lactose, %

XXuso Terno / Live weight, kg

KBE / BEC

KBMN / CBF

Krn/cLc

EHepruiiHa ctoiHocT / Energy value, kkal/200ml

3913,12+237,45 3790,78+161,86

12,35+0,10 12,61+0,19
8,82+0,10 9,08+0,10
4,66+0,10 4,59+0,11
664,3+13,89 18,3+30,54
72,75 77,25
51,96 55,66
56,56 61,32
65,85 68,40

P<0,05
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Mo koedmueHT 3a 6GUONOrnMyHa
edekTBHOCT CuHMeHTasickaTta nopoja
npesb3xoxaa MoHb6enuappackata ¢ 5,83
%. Pesyntatute o6ycnaBAaT cpefHu
CTOMHOCTM Ha HMBO Ha MJeyHa Mpoayk-
TUBHOCT U Mpu ABeTe Nopoau.

Mo koedmueHT 3a BunornyHa Mba-
HOLIEHOCT MPEBBL3XO0ACTBOTO € Ha Kpasu-
Te oT CuMmeHTasickarara nopoga ¢ 6,55
% cnpsmo KpaBuTe oT MoHb6ennapackara
nopoja.

Mo koeduLeHT 3a NOCTOAHCTBO Ha
naktauuaATa, pasnukara e 7,76 % OTHOBO
B nonsa Ha CuMeHTasIckaTa nopoja.

Mo eHepruiiHa CTOMHOCT He ce
Habnogasar rofieMyM  pas/iMku:  Mpu
MoH6ennapackata nopoga, eHepruiiHaTa
cToiiHocT B 100 ml mnsiko e 65,85 keal, a
npu CumeHTasickata nopofa Kpasu €
68,40 kcal, paznuka ot 1 kcal, 3,73%.

CBbOTHOLWIEHNETO  Ka/luMiA  KbM
hocpop npu MoHb6enunappackara nopoga
e 1:0,66, a npu CvmeHTasicKarta nopoja
e 1:0,70 npu xenaHo 1:0,75-1:0,80, B
pamkute Ha gonyctumoto (Tabnuua 3).

Simmental breed is superior to
Montbeliarde breed according to the
coefficient of biological efficiency with
5.83%. The results determined average
values for milk productivity in both
breeds.

According to the coefficient of
biological full-cream milk, Simmental
breed is superior to Montbeliarde breed
with 6.55%.

According to the constant lactation
coefficient, the difference is 7.76%, again
in favor of Simmental breed.

There are no major differences in
the energy value: the energy value for
Montbeliarde breed in 100 ml of milk is
65.85 kcal and in Simmental breed is
68.40 kcal, a difference of 1 kcal and
3.73%.

The ratio of calcium to phosphorus
for Monbeliard breed is 1: 0.66, and for
Simmental breed is 1:0.70 at the desired
1:0.75-1: 0.80, within the allowable range
(Table 3).

Tabnumuya 3. CbOTHOLWEHME Ha Kanumm n goocdop mg%
Table 3. Ratio of Calcium and Phosphorus mg%

Mopopa / Breed Mnsiko / Milk
Ca P CboTHoweHue / Ratio
CumeHTan / Simmental 145 101 1:.0,70
MoH6enunapg / Montbeliarde 155 103 1:0,66
Hawwvte pesyntatu kopecnoHau- Our results correspond to the

pat c pe3ynTatute MosyYeHu npu uns-
cnegBaHe Ha MASIKO OT YepHowapeHu u
CumeHTanckn kpasum Ha Karnauhov and
Andrianova (2010), Khodyreva (2013) n
Nemzarov et al. (2015).

N3BOAN

MpeannaHuHckuTe KAUMaTUyHu
ycnosuss Ha Bbnrapus ca nogxogsawmy 3a
oTrnexgaHeTo Ha CumeHTasnickm n MoHb6e-
nvapacku kpasw. Nopopata okas3Ba BvSs-
HMe BbBPXYy MJeyHaTa MPOAYKTUBHOCT U
KauyecTBarta Ha M/ISIKOTO. MieyHarta npoayk-
TMBHOCT € Mno-Bucoka npv MoH6enunapgacka-
Ta nopoga c 123,12 kg cnpsamo CumeH-
Tanckara nopoga. ®U3nKo-XxMMUYHUTE Noka-

results obtained from the study of milk
from Black-headed and Simmental cows
of Karnakov and Andrianova (2010),
Khodyreva (2013) and Nemzarov et al.
(2015).

CONCLUSIONS

The foothill climate conditions of
Bulgaria are suitable for breeding of
Simmental and Montbeliarde cattle breed.

The breed has an impact on milk
production and the quality of milk. Milk
productivity is higher in Montbeliarde
breed with 123.12 kg compared to
Simmental breed. Milk physico-chemical
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3aTenn Ha MNISIKOTO Ha n3cnedBaHnTe kpasu | parameters of studied cows of both
OT ABeTe Mnopoan ca pas3nuyHu, HO cpas- | breeds are different, but they are relatively
HUTENHO 6/M3KM NO CTOMHOCT. XXMBOTO | close in value. Live Weight of
Terno Ha MoHGenunapackute kpaeu e mo- | Montbeliarde cows is higher than
BMCOKO OT ToBa Ha CumeHasicknTe € 46 Kg. | Simmental with 46 kg.

CToiiHOCTMTE Ha KoeduueHTuTe 3a 6uoso- o ) .
rMYHa eeKTMBHOCT M GMonorvuHa mbaHo- | |N€ values of coefficient for biological
LeHHOCT nokassar, ue or kpasute Ha | efficiency and biological full-cream milk
CuMeHTasCKaTa nopoga ce nosyyasa nose- | Show that more of production is obtained
ye mMaca npoaykuus, pasyeTeHa Bbpxy 1 kg by Simmental cows, calculated on 1 kg of
XMBO Terno. live weight.
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Cytobrush vs Metricheck endometritis diagnsotics
in industrial dairy farms

Dimiter Dimitrov
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10 Kliment Ohridski Blvd., 1797 Sofia, Bulgaria

PE3HOME

Mpe3 nocnegHuTe geceTuneTus,
BbB Bpb3Ka C MOBeLLUeHaTa M/ieyHa npo-
OYKTUBHOCT, PEnpoaykTMBHOTO npeacrta-
BSAAHE CEPMO3HO Ce BMOLIN NP MeYHUTe
KpaBn — 0cobeHO npu XonuwainH. Bbnpe-
KW, 4e MieyHa NpoAyKTUBHOCT MOB/MsABa
HeraTMBHO PenpoayKTMBHOTO npeacTass-
He, uMa 1 apyrn thaktTopy mmalmn eqoekT
BbPXY penpoaykumsaTa npu kpasute. Haii-
3HAYUMK OT TSX Ca 34PaBOC/IOBHOTO CbC-
TOSIHAE W XpaHeHeTo. B pgonbriHeHve —
PU3MOMOTMYHN NPOGSIEMUN KaTO MaTOYHU-
T€ MHAQIEKUMN, AOMB/IHUTESTHO YTEXHSABAT
€ W noBAvABaT penpoaykuuatTa npwu
MJ/IEYHUTE KpaBMW.

Llenta Ha ToBa npoy4yBaHe 6e ga
ce nonyyu no-icHa npeacrasa 3a Hop-
Ma/IHUTE KNeTbYHM KNbCTEpPU BbB BNara-
JMWEeTo M MaTtkata Ha Kpasarta, karto
nonyyeHara nHdopmauma ga nocnyxm B
6baeule 3a 6bp3a LUMTOMOrMYHa
AvarHocTvka — cpaBHsABaliku ABa Mmetoga.

HeyTtpocunute ca nbpBuTE 1 Hali-
3HAYUMKU  BB3NAUTENHU  KNETKU Npu
€HOOMETPUT, HO Ca Ha/IMYMHM CbLO WU
npv HOpMaJsieH NyepnepuyM Mo Bpeme Ha
MaToyHaTa UHBONOUNA. KNeTbUYHNUAT UMy-
HEH OTroOBOpP — TMpU  CYOKIMHUYHUTE

SUMMARY
In the last decades, related to
increased milk vyield, the reproductive

performance has rapidly decreased in
dairy cows, especially in the Holstein
breed. Although milk yield is negatively
associated with reproductive
performance, there are other additional
factors which affect the fertility in dairy
cattle, such as animal health condition,
management and balanced rations.
Additionally, physiologic dysfunctions,
such as uterine infections, are elements
which are responsible for decreased
reproductive performance and fertility in
dairy cattle.

The objective of this study was to
obtain a clear view over normal cell
clusters in cow‘s vagina and uterus, so
this information will be useful for
comparison in future examination related
to rapid cytology diagnosis using two
different methods.

Neutrophils are the first and most

significant inflammatorycell involved in
endometritis, but are also foremost
duringnormal uterine involution. The

inflammatory cell response in cases of
subclinical endometritis is widely believed
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eHOMETPUTK, € NPUETO fa ce pasrnexaa
BbB Bpb3ka C TEeXecTTa Ha npoueca, u
TOl e No-Cepuo3eH B CPaBEHEHNE C TO3U
npyv HopmasnHaTa MHBOMIOLUWSA WU Ku-
HWUYHUSI EHOAMETPUT.

TakbB AuWarHocTMueH noaxon e
nofieseH 1 B Agara c/lyuyast — HOPMasTHU 1
MHDEKTUPAHN XMUBOTHU, C Ha/Mume Wau

6e3 Hanmune Ha cekpet B
MaTkaTta/BnaraueTo.
MeTpuuek e 6bp3a U fecHa

TEXHMKA 3a AuarHocTMka Ha THOWHMTE
BarvHas/lHM N3TeyeHus. bucTpusaTt cekper
€ HOpMaJsieH, a rHOMHUAT e nokasarten 3a
3abonsBaHe. [pyrute metoam 3a Obp3a
AnarHoctvka ca MaHyenHusta v Luto
BpbLu.

Hawunte pesyntatu nokassar ficHa
Bpb3ka Mexay no3uTuBHaTa AmarHosa u
CbCTOSIHMETO Ha nosioBara cuctema.

Llenta Ha HaweTo npoy4yBaHe 6e
[Ja cpaBHU MeToauTe 3a AMarHocTuka Ha
€HOOMETPUT N3N0N3BaNKN 3BE TEXHWUKN Ha
nonyyaBaHe Ha npoba — MeTpuuek u
LUuTto BpbLu.

N3cnegsaHeTto 6e npoBefeHO B
lOroszanagHa LoTnaHansa npe3 AHyapu
2017 r. pa3npocTpaHeHne Ha eHgoMeTpUT
ot 1,29% 6e pguarHoCTUUMPaHO W3Nos-
3Baliky onncaHuTe TEXHUKN.

TouHocT oT 89,1% 3a No3nTUBHUTE
AnaroHsn 6e nonydeHa 3a MeTpuuek u
97,3% 3a Luto bpbLu.

Pe3yntatute nokaseat, ye u agara
MeToZa ca NpUIoKUMN B NpakTukara npwm
CbOTBETHU YyC/0BUA, HO LinTo Bpblw e ¢
ACHO M3pa3eHa TOYHOCT MO THOLUEeHMe Ha
AnarHocTtukaTta Ha eHgomeTput — 97.3%.

KntouoBn aymun:  Cy6KNUHUYEH
€HOMEeTPUT, LMTOMOrMYHa AMarHoCTMKa,
Kpasu

YBO/,

Mpe3 nocnegHutTe AeceTUNeTUs,
BbB Bpb3ka C MOBULIEHaTa MNPOAYKTMB-
HOCT NpW KpaBuTe 3a M/ISIKO Penpoayk-
TBHATA (PYHKLMSI CEPMO3HO Ce B/oLiaBa —
oco6eHo npuv nopoAaTa Xo/laiH.

Bbnpekn, ye MieyHaTa NpoayKums
€ HeraTMBHO CBbpP3aHa C pPenpoayKTUBHO-

to bequantifiably more severe than that

associated with normalinvolution yet
milder than clinical endometritis.
Such cytological diagnostic

approach is useful for both — normal and
infected vagina/uterus with or without
presence of discharge.

Metricheck is a rapid and simple
technique for the diagnosis of purulent
vaginal discharge. Clear mucus is normal,
whereas purulent and foul-smelling
discharge are indicative of disease. Other
ways of detecting uterine dischargehave
been studied, including the gloved hand
and CytoBrush.

The results show clear relation
between cytological positive diagnosis
and affected condition of the reproductive
function.

The aim of this study was to
compare the endometritis (EM) diagnostics
results between CytoBrush and
Metericheck methods, as well as to
calculate the economic savings related to
early EM diagnostics.

The examination was carried out in
three industrial type dairies in South West
of Scotland in January 2017. Total
prevalence of 1.29% EM has been
diagnosed using the described methods.

Accuracy of 89.1% in positive
diagnoses was calculated for Metricheck
and 97.3% for CytoBrush, respectively.

The results shown that both methods
are economically effective depending on the
size of herd and management practice. A
clearly visible better accuracy result (mean
average 97.3+3.72%) is specified for the
cytobrush in all the examined cases.

Key words: subclincal endometritis,
cytological diagnosis, dairy cattle

INTRODUCTION

In the last decades, related to
increased milk vyield, the reproductive
performance has rapidly decreased in
dairy cows, especially in the Holstein
breed.

Although milk vyield is negatively
associated with reproductive
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TO npegcTaBsHe, uma 1 apyru dgakropu
KOWUTO MOBAMABAT penpoaykumnsarta: 3gpa-
BEH cTaTyc, ynpaBfeHue Ha (epmara,
aveta v gp. JonbaHuTenHute cuanono-
TMYHW aHOMasInW, KaTo MaTouvyHU KHEekK-
LMW ca efnleMeHT Cblio OTroBOPEH 3a
B/IOWEHUA hepTUINTET U PENPOLYKTUB-
HOTO NpeAcTaBsiHE Ha KpaBuTe KaTo LSS0
(Chebel et al., 2007).

Llenta Ha TOoBa u3cnegBsaHe 6e ga
ce npepocTaBuM fAcHa uWHQopmauusa 3a
HOPMas/IHUA KEeTbYeH CbCTaB B roBexjia-
Ta BarnHa, Taka 4ye Tasu MHopmauns ga
nocnyxun B 6baelle 3a paspaboTsaHe Ha
6BbP3N LUTOMOTMYHN TECTOBE.

LintonornyHute Kputepuu 3a
AnarHocTMka Ha CyoK/MHUYEH eHaoMeT-
putT npoabskasaT fa Cce npeuunsnpar,
KaTo OCHOBHUAT BapuabuneH dakrop e
BpeMeTO Ha nosiydaBaHe Ha npobata
chep paxgaHe (Chapwanaya et al., 2008).

3a nonyyaBaHeTo Ha 3HauyMMu
nU3BaJkM B MOMEHTa Ce u3non3sar Asa
Metoga MeTpuyek n Linto bpbw. Onpe-
OeNnsHeTo Ha CTeneHTa Ha Bb3nasieHune ce
onpefens no npoueHta nosMMOpPgIOHY-
KneapHu neBKOUUTM OTHeceHu Kbm 100
6posA Ha/IMYHW U3CNenBaHu KNeTku npwu
yBenuyeHne 400X Ha MuKpockona Mo
MeTofa Ha Barlund et al. EkunbT e onpe-
Aenunn nparoso HMBO OT 8% TakmBa Knet-
KA KaTO CUMMNTOM Ha WHAQEKUUSA KOATO
noB/YsiBa HUBOTO Ha 3anjiodsMecT npwu
onpegensiHe Ha 150-usa AeH cnep, paxaaHe.

MATEPWNAN N METO4WA

WN3cnepsaHeTo 6e nposBefeHo B Tpu
uHgyctpuantm depmm B HOrosanagHa
WoTtnaHaua npes aHyapn 2017. Tpu ctaga c
o6Wo 1720 >XMBOTHM 6GsAXa TecTBaHW.
Ctagus Ha naktauus 6e oT 44 po 346 gHw.
OTC 2,5-3,5 (Mean 2,78+1,41). Bb3pacT Ha
XMBOTHUTE 3-8 roguHu. JaHHuTe 3a penpo-
OYKTMBHOTO MNpefcTaBsAHe ce cBasifAxa oT
KOMNIOTbpHAaTa cucTema Ha hepmute.

lMpoTokonsT Ha n3cnenBaHe
BK/IIOYBALLIE:

- ®dUKcMpaHe B CTaHOK

- MNouncteaHe Ha
xapTueHa candeTka

BynBaTa C

performance, there are other additional
factors which affect the fertility in dairy
cattle, such as animal health condition,
management and balanced rations.
Additionally, physiologic dysfunctions,
such as uterine infections, are elements
which are responsible for decreased
reproductive performance and fertility in
dairy cattle (Chebel et al., 2007).

The objective of this study was to
obtain a clear view over normal cell
clusters in cow's vagina, so this
information will be used for comparison in
future examination related to rapid
cytology diagnosis.

The cytological criteria for the
diagnosis of subclinical endometritis
continue to be refined, with the
postpartum interval for sampling being a
key variable (Chapwanaya et al., 2008).

To obtain reliable sample two
recognized methods are in use
Metricheck and CytoBrush. Assessment
of the severity of inflammation by these
methods is made determining the
percentage of polymorphonuclear (PMN)
cells per 100 cells (PMNs plus
endometrial cells) at 400x magnification
by method of Barlund et al. They reported
that a threshold of more than 8 % PMNs
was the lowest proportion of PMNs
significantly affecting pregnancy status at
150 days postpartum.

MATERIAL AND METHODS

The examination was carried out in
three industrial type dairies in South West
of Scotland in January 2017. Three herds
of 1720 animals in total, have been
checked. Days in milk from 44 to 346. The
BCS was 2,5-3,5 (Mean 2,78+1,41). Age
3-8 years. Data for breeding and calving
history was taken ffrom the database.

The examination protocol included
the following:

- Fixing in metal chute

- Wipe up the vulva
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- BaemaHe Ha npoba ¢ MeTpuyek u
oTunTaHeTo i no metoga Ha McDougall
2007  (Simcrotech, Hamilton, New
Zealand)

- B3emaHe Ha npo6a c Liuto bpbLu.

- MogrotoBka Ha npenapatr Ha
npeAMeTHO CTHK/10

- [penapatsbT ce wu3cywasa Ha
cTaliHa Temneparypa

- OuBeTsiBaHe Ha npenaparta ¢ 608
Diff Quick

- MyKpoOCKOMNCcKo uscnegBaHe npu
40x 1 400x yBesinyeHme u MMepcus.

EanH  BeTepuHapeH nekap e
nosay4nn BCUYKM Npobu. [sama naTonosu
ca uscnensanu MUKPOCKOMNCKM npenapaTu
6e3 fa 3HaAT NCTOpUSTa Ha XXMBOTHUTE.

PE3YNTATU
MbpBO ca NpeacTaBeHV MUKPOCKONM-
ckUTe Haxogku. PesyntatuTe nokaseat

npeacTaBuTeNI Ha PasfIMYyHUTE KNETbYHM
KnbCTepu. KneTknTe oT pas3/iMyHuTe KNbeTe-
pu ca fACHO pasrpaHuunuMn U aobpe
BM3yasimampaHu. PasnuyHnte kabcTepu ca
e[lHaKBO pasno3HaTX Ha npenapartute OT
[BaTa MeTo4a Ha nosiydaBaHe Ha npob6ara.
KNETBYHUTE XapaKTEPUCTUKK Ca U3GPOEHU B
cnucbk 1 — ocHoBaBalikm ce Ha AedivHu-
yuute Ha Barlund et al. (2008).

CMNUCHBK 1:

XapakMTepucTUKM Ha BarvHasHUTE
KNEeTKN NPU MJIEYHW KPaBK

MapabasanHu KNeTkun

Te ca efHM OT Haill-masikute enu-
TENHU KIEeTKW, OTKpuBaWy ce Mnpu
PYTMHHO  u3cnegBaHe. WmaTr  BMCOKO
aapo:unMTonnasMa CbhboTHOWeHue. Wmat
KpbI1o A4po 1 6asodusiHa yutonaasma.
HopmanHo ce oTkpuBar npu AMEcCTpyc K
aHecTpyc. F'onemmn KonnyecTBa OT THX ce
OTKpUBAT Y Npu Npe-ny6epTeTHN XUBOTHW.

VHTepmeanepHn KneTku

Bapupat no pasmep, HO no gedwu-
HAUMA ca MNoHe ABa MbTW MNo-ronemum ot
napa6asanHute KneTku. Appo:uutonnasma
WHOEKCHT Hamansaea. Te umart CUHSA Uau
CVHbO-3e/1eHa  (KepaTuHu3upaHa) uuTo-
nnasma. B 3aBMCMMOCT OT KO/IMYECTBOTO
U — Te ca MajiKn WM TONIEMU UHTEpPME-
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- Metricheck sampling and vaginal
discharge scoring decribed by McDougall

2007  (Simcrotech, Hamilton, New
Zealand)

- CytoBrush sampling

- Smear preparation on a
microscope slide

- SMEAR Dry off on room
temperature

- Staining a Diff Quick dye

- Microscope examination under
magnification 40x and 400x with
immersion.

One clinician took all the
specimens. Moreover, two different
pathologist checked all the smears

without knowing history of the animals.

RESULTS

Firstly a microscopic findings are
presented. The results show the cells of
different type in the smears. The different
clusters are clearly distinct with specific
features. The cells found were same in
both Metricheck and CytoBrush smears.
Cell characteristics are summarized in the
List 1 — based on the microscopic
appearance (Barlund et al., 2008).

LIST 1:

Vaginal cells characteristics in dairy
cattle

Parabasal cells

Parabasal cells are one of the
smallest epithelial cells seen in routine
vaginal cytologic samples. These cells
have a high nuclear-to-cytoplasmic ratio.
They have round nuclei and basophilic
cytoplasm. These cells are typical for
diestrus and anestrus. Large numbers of
parabasal cells may be seen normally in
vaginal smears of prepubertal animals.

Intermediate cells

The Intermediate cells have variety in
size, but in general they have to be twice
larger than parabasal cells. Their nuclear-to-
cytoplasmic ratio is decreased. These cells
have abundant amounts of blue to
bluegreen (keratinized) cytoplasm.
Depending on the amount of cytoplasm,
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ONEepHN KneTku. Fonemute ce Hapuyar
OWEe MOBBLPXHOCTHN WU  MPEXOAHU
NHTEPMeANEPHMN KNETKN.

MOBBLPXHOCTHW KETKN

Te ca efgHu oOT Hali-ronemuTe
enuTenHn BarvHanHW Knetkun. ToBa ca
MBPTBU KIETKU, AApaTa Ha KoUTo cTasart
NMAKHOTUYHM W Ccfef ToBa wu3yesBar
nporpecupainki go 6essapeHyn qopmMu.

Te3n NOBbPXHOCTHU KNETKM UMAT TO/IsSIMO
KO/IMYECTBO  CBET/IO-CUHS [0  CUHbLO-
3e/ieHa uuToniasma 1 briosata opma.
MOBBPXHOCTHWUTE K/ETKA C MUKHOTUYHU
AApa Kakto 1 6e3sapeHute hopMu uMat
eHakBO  (DV3MOJIOTMYHO  3HAYEHME.
Hapuuart ce oLLe BPOroBEHW KNETKM.

MyuuH

MyuMHBT € HeyTpasieH nonusaxa-
pug cbobpxaw, ravkonpoteng. Tol e
CbCTaBHa YacT Ha BarvHa/IHUS MYKYC,
npomseBexgaH OT BarMHas/IHUTE >K1e3N.
MyUMHBT Ce OTKpMBa  HOPMasIHO Mpw
n3cnefBaHe Ha BNara/IMLETO Ha 34paBu
XVUBOTHMN.

MonumopoHyKNeapHn
(PMN)

AopoTto Ha Te3n HeyTpodmm e
NpoAbLAroBaTo W pasfefnieHo Ha 106ynu
OT MajlKu VHBarMHauumm no sgpeHarta
o6BuBKa. Lintonnasmara e uucrta, cnabo
€03nHohnHa ¢ donHa 3bpeHcTa TeKCTypa
N pAAKo CbAbpXKa Bakyosiu.

Ha BTOpPO MSCTO CBbOTHOLUEHWETO
Mexagy nonumopdosgHuTe HeyTpodnan
(PMN%), oueHkata Ha BarMHanHus
cekpeT (VDS) — 3a gBata Metofa, Kakto u
npoueHTa Ha GpeMeHHOCT ca npeacTase-
Hu B Tabnuua 1.

KNEeTKN
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there are two types of intermediate cells —
small intermediate cells and large
intermediate cells. Large intermediate cells
are sometimes called superficial
intermediate cells or transitional
intermediate cells.

Superficial Cells

The superficial cells are one of the
largest epithelial cells seen in vaginal
smears. These are dead cells, whose
nuclei become pyknotic and then faded,
often progressing to anucleate forms. The
superficial cells have abundant amounts
of light blue to bluegreen (keratinized)
cytoplasm, and angular to folded cell
borders. Superficial cells with pyknotic
nuclei and anucleated superficial cells
have the same physiologic significance.
Superficial epithelial cells are commonly
called cornified cells.

Mucin

The Mucin is a neutral
polysaccharide comprising glikoproteid.
Mucin is a major part of the mucus, which
is produced by the mucous glands and
the epithelial cells of the mucosa. Mucus
with mucin is normally found in routine
vaginal cytologic samples from healthy
animals.

Polymorphonuclear cells (PMN)

The neutrophil nucleus is elongate
and separated into multiple lobules by
invaginations of the nuclear border.
Cytoplasm is clear, pale eosinophilic to
faintly basophilic with a fine grainy texture
and, rarely, contains a few small
vacuoles.

Secondly the relationship between
PMN%, VDS for both methods, and
pregnancy rate was calculated. The
results are presented in Table 1.
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Tabnnua 1. OTHOWEHUA MeXAy KIWHUYHO CbCTosAHue, PMN% ©n HMBO Ha

6peMeHHOCT

Table 1. Relation between clinical condition, PMN percentage and pregnhancy
rate

MaTo4yHO cbCTOAHME PMN % PMN % VDS BbpemeHHOCT
Uterine condition CytoBrush |Metricheck PR
Cy6KNMHUYEH eHaOMETPUT -

Subclinical endometritis <781 =774 <2 not affected
Cy6KNVHNYEH EHOAMETPUT . .

Subclinical endometritis 20 20 = affected
KnvHnyeH eHgome TpuT/METPUT

Clinical endometritis/metritis 228 220 = affected
Hopma

Normal =1 =1 <1 not affected

*p<0,01, * p<0,05

PMN — nonumopdoHykneapHu kneTtkn; VDS — oLeHKa Ha BarmHasiHUs cekpeT
PMN - plymorphonuclear cells; VDS — Vaginal Discharge score; PR — pregnancy rate

OBCBbXOAHE
HeyTpodumnnTe ca nbpBUTE 1 Hali-
3HAYMMU  Bb3NAUTENHU  KNETKM  MpU

pa3BMTMETO Ha EeHAOMETPUT, HO CblUO
Taka Te ce OTKpuBaT W MNpu HopmasHa
WHBOIOLMNA Ha MaTKara.

KneTtbyHuss WMyHeH OTroBop B
cnyyanTe Ha CyOK/IMHUYEH eHAOMEeTpUT e
ACHO pasrpaHnyum (KonuyectBeHo pas-
NNYMM) NpU cnyvyauTe Ha eHAOMETPUT B
CpaBHeHWe C HopMasiHata WHBOMIUMA —
KoraTo Toi e gocTta no-cab.

LUnto Bpbw e noneseH metof 3a
noslyyaBsaHe Ha marepuasn 3a uscnep-
BaHe N B Cc/iyyauTe Ha HOPMaJsTHU XMBOT-
HW, N B C/lyYanTe Ha MaTouyHa MHeKuns,
6e 3 3HayeHune OT Ha/IMUYNTeo UN OTChbC-
TBUETO Ha n3TedyeHus. To3n pesynrtar ce
noTebpXaasa v ot LeBlanc (2008).

MeTpuyek e 6bp3a K npocTta
TeXHVKa 3a ornpefesisHe Ha oueHkaTa Ha
BarvMHasiHMA cekpet. B HawwuTe pesynta-
TW Ha/IMYMeTO Ha THOW Cce CcBbp3Balle
camMo C Ha/muMe Ha Bb3najHue B
MaTkata. TakbB pe3yntar e onncaH u ot
McDougall (2007).

BuobT Ha cekpeTtbT CbWO UMa
3HaueHue. bUCTpPUAT cekpeT e HopmasleH,
Jokato HanmumeTo Ha nosedve oT 50 %
THOW W owa Mupusma, WAN THOMHO-
kaTapaneH cekpeT (50% rHoil, 50%

DISCUSSION

Neutrophils are the first and most
significant inflammatory cell involved in
endometritis, but are also foremost during
normal uterine involution.

The inflammatory cell response in
cases of subclinical endometritis is widely
believed to be quantifiably more severe

than that associated with normal
involution yet milder than clinical
endometritis.

The CytoBrush as a cytological
diagnostic approach is useful for both —
normal and infected vagina/uterus with or
without presence of discharge (LeBlanc,
2008).

Vaginoscopy/Metricheck is a rapid
and simple technique for the diagnosis of
purulent vaginal discharge (PVD). The
use of Metricheck for the diagnosis of
clinical endometritis is based on the
premise that purulent exudate present in
the cranial vagina is probably the result of
drainage from the uterus (McDougall,
2007).

The nature of the discharge is
important. Clear mucus is normal,
whereas purulent (>50 % pus) and
mucopurulent (approximately 50 % pus
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MYKYC) € CUMNTOM Ha MHADeKLMSI.

C oTnaraHe Ha u3cnefBaHeTo A0
Mecel, crief, paxaaHeTo e ce uknwyar
halnMBO MO3UTMBHUTE AMArHO3W npwu
nHBONOUMATA. MeTpuyek e NoHe TosKoBa
eeKTVBEH KOMIKOTO BarmHockonusata wu
uma npeauMcTBOTO Ja OTKpuBa CekpeT
Korato TakbB He M3TU4a HaBbH nNpu
HaKMOHeHO Hanpeg Bnaraavwe. Oule
efHa BaxHa Oenexka 3a MeTpuyek e
HaMasIEHUAT PUCK OT KOHTaMMHUpaHe Ha
pbLeTe Ha mM3cnegpawmsa ¢ 6aktepum oT
WHEKTMPAHOTO XUBOTHO. [pyro npegum-
CTBO € MpUIoXUMOCTTa Ha MeToga npwu
XMBOTHW C MafnkyM Braranuwa, KoraTo
MaHye/IHOTO m3cnefBaHe € MHOro TPyAHO
npu xopa C rofieMn pble Win HanbiHO
HEBBH3MOXHO.

CYOK/TMHUYHUAT E€HOAMETPUT  He
MOXe [Jda ce AuarHoctmyvMpa camo
n3TeYEeHMsATa, BBLMAPEKM 4Ye uMa MHOro
TectoBe MonsBawyM TO3M NOAXo4 3a
OTKpMBaHe Ha THOlHO-KaTapasieH CekpeT
Npy XMBOTHW 3acTpalleHn OT B/IOLWEHO
penpoayKTUBHO npeacTaBsiHe. Bes
3HayeHVe OT MeToja Ha nonyvyaBaHe Ha
npo6a MUKPOCKOMNCKOTO Wu3cnefBaHe Ha
BarMHanHaTa UuUMTOMOTMA e  Mosie3eH
AnarHocTMyeH meTon npu onpefensHeTo
Ha eHOOMETPUT, HE3aBOCMMO Aann cTaBa
BLMNPOC 3a KAMHWYHA WAW CYOKMHMYHA
doopma. C ToBa TBbPAEHNE € CbINIaceH u
LeBlanc  (2002), «koinTo  cpaBHsABa
pPas/IMyHN  QUArHOCTUYHW  TEXHUKM  W©
pesynratute oT TaX. .

NleceH W fICEH AMarHOCTUYEH nopg-
XO[ 3a u3cnegBaHe Ha martkara v Bnara-
niweto. B HaweTto npoyysBaHe BCUYKM
KNeTkn 6sxa SACHO pasrpaHuyeHn ot
ABamarta naronosv Hes3aBUCUMO efuH OT
ApYr € Mb/IHO CbOTBETCTBME. TakbB ycnex
Ha AnarHocTnyHaTa TeXHMKa ce 0f0b6psiBa
n poknagesa cbwo ot McDougall et al.
(2011). 3acsraHeTo Ha npoleHTa Ope-
MEHHMW XXVWBOTHU CeAn BbB Bpb3Ka C WH-
doekumsATa Ha MaTkaTa, Kakto u OT cTe-
neHTa Ha npoueca (pesyntaru B Tabnuua
1). NoBnnsiBAHETO Ha MpOLEHTa Ha bpe-
MEHHOCT e [0Ka3aHo ¢ gBarta meTtoga 6e3
3HayeHVe OT Buaa Ha eHgomeTpuTa.

and 50 % mucus) and foul-smelling
discharge are indicative of disease.

By delaying the examination until
approximately 1 month after calving, false
positives (i.e., cows undergoing normal
involution) will be less likely. Metricheck is
at least as efficacious as vaginoscopy and
may offer the advantage of detecting
exudate that would otherwise go
unnoticed, especially in cases where the
cranial vagina slopes ventrally. Another
practical advantage is that it is much
easier for the examiner to avoid being
soiled. Those with larger hands and arms
may find the gloved hand technique
difficult to employ, whereas the
Metricheck device is easy to insert and
easy to clean between cows.

Subclinical endometritis cannot be
diagnosed by inspection of vaginal
exudate; however, if no other screening
tests are being used, routine vaginal
examination to detect mucopurulent or
purulent exudate is a simple, reliable, and
cost-effective way to identify cows at risk
of impaired reproductive performance.
Endometrial cytology, based on the
presence of cellular evidence of
inflammation, is currently considered to be
the most accurate way to diagnose
endometritis in cattle, both clinical and
subclinical. Inflammatory cells may be
recovered by either of two techniques:
uterine lavage or cytobrush (LeBlanc
2002).

The  microscopic  examination
supplied and easy and clear approach to
the examined organs (vagina, uterus). All
the cells discussed were clearly identified
by two pathologists with 100 %
agreement. Such success could be
accepted as a proof for the value of this
simple and cheap diagnostic method
(McDougall et al., 2011). The clinical
significance of this diagnostic approach
was visualized by the results of for the
pregnancy rate, VDS and PMN % (Table
1). Affected pregnancy rate is associated
with both types of endometritis no matter
wich diagnostic technique will be used.
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O6patHO Ha TOBa  CYOKIUHUYHMAT
€HOOMETPUT nep3uctupa 6e3  BbHLUHK
cumntomn. HueBoto ot 8% PMN B
MMVKPOCKOMNCKMUTE  MpenpaTtn  Kopenupa
NoNOXMTENIHO C WMHIEKLMA B Martkara,
KOeTo e cBap3aHo MNO3UTUBHO C nNO-
Mankus 6poli GpeMeHHM KMBOTHU. B
CbLOTO BpemMe TO3W NPOUEHT He 3aBucu
OT MeTo/Za Ha nosiydyaBaHe Ha npobata —
MeTpuyek nnu Lintobpbuw (p<0,01).

O606LLeHne Ha pesynTaTtute

1. KneTbyHUTE KTLCTEPU OTYETEHN
B rosexpgara BarmHa M mMartka ca SICHO
pasnuummun.

2. WsnonsgaHuTe  meToOM 3@
nonyyaBaHe Ha npob6a — MeTpuuek wu
LimToBpbLU NpefocTaBAT OT/IMYHU K/1ETKM 3a
oLBeTsABaHe 1 OTYMTaHEe Ha MUKPOCKON.

3. UurtonormyHoto wuscnepnsaHe e
LeHeH 1 eBTUH METO/, 3a AMarHocTuka Ha
HaNM4MeTo Ha Bb3Na/IUTENIH OTrOBOP Bb
ropexgjara sarnHa u marka.

4. [Jonb/HUTENHW W3C/efBaHuUsa ca
HeobxoauMK 3a onpejernsHe Ha TOYHU
[OBEpUTE/THU UHTEPBA/IM NO OTHOLUEHUE Ha
npoueHTa nosiMMopdRosApeHn HeyTpodumn
B C/lyyauTe Ha eHAOMEeTpUT.

N3BOAN

MonyyeHnte pesyntatm ca p[obpa
OCHOBa 3a MoaudMLMpaHe Ha U3BECTHUTE U
H/IMYHN  AMArHOCTUYHM  TEXHWKM MO
OTHOLLEHNe Ha eHaoMeTpuTa Npu KpasuTe.

MeTpunyek e nonesHa TexHUKa 3a
rpynosa AmarHoCTvka B MPOU3BOLACTBEHMU
ycnoBus, Ho TpsAbBa fOa ce u3nosnssa
BHMMATENIHO NPU OLEHKU B rpaHuyHaTa
CTOIHOCT.

Mpn CbMHUTENHU XMBOTHM LinTO
Bpbw cnepgBa ga ce M3nNon3Ba  Kato
TeXHUKa 3a nopobonosiyyaBaHe U
OKOHuaTeneH pesynrtar. B CbLOTO Bpeme
Uuto Bpbw He e onpaBgaH MeToq Ha
n3criefiBaHe 3a MacoBara npakTtuka.

The clinical cases are easy to be
identified with or without additional
examination of the discharge. Opposite to
the latter most of the subclincal cases
persist unidentified. The threshold of 8%
PMN in the smear is highly correlated
(p<0,01) low pregnancy rates in the
examined animals in all the samples with
both Metricheck and CytoBrush(p<0,01).

Summary of the results

1. A distinct clusters of cell types
are produced by cattle‘'s vagina and
uterus.

2. Successful sampling and staining
is possible to recognize the cell clusters in
cattle's vagina with Metricheck and
Cytobrush.

3. Cytology is valuable and
inexpensive tool to diagnose the presence
of inflammatory cells in cattle‘s
uterus/vagina.

4. Future examinations are need to
develop successful confidential intervals
for PMN in the endometritis cases.

CONCLUSIONS

The represented results are good
basement for development of modified
cytological methods for  subclinical
endometritis diagnostics based on the
clear distinction in cell clusters and high
correlation between PMN%/endometritis
and pregnancy rate.

The Metrichech device is easy and
cheap technique for group examination.
But in cases of score on the border line
VDS 21, but < 2, CytoBrush is the method
of choice for successful diagnosis in
selected animals. Currently Cytobrush is
not cost effective for large scale herd
examinations.
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