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PE3HOME

Llen Ha HacToswoTOo npoyyBaHe
bele Aa ce ycTaHOBM edekTa Ha knaca
Mo MJIEYHOCT BbPXY MPOABIDKATESTHOCTTA
Ha naktaumaTa npu osue ot CIrIBM.
M3cnegsaHeTo Gelwe nposedeHo ¢ 99 6p.
oBLUe oT CUMHTETUYHa nonynauus 6buarap-
Cka MJ/leyHa Ha nbpBa-TpeTa nakrauus,
oTrnexgaHn B EkcnepuMeHTanHaTa 6asa
Ha VMDKH - KocTtuH6popa. Bsixa onpepene-
HW 603aiHaTa, goiHaTa, NakTauMoHHaTa
MJ/IEYHOCT 1 K/laca Mo MJIEYHOCT Ha OBLe-
Te. bosaliHata MneyHocT Gelwe onpege-
neHa 12 vaca crief, OT/TbYBaHETO Ha ar-
HeTaTa. MNSKOTO 3a AeHS Ha KOHTponarta
felle MOMy4YeHO KaTo KO/IMYECTBOTO Ha
WHAVBUAYANIHO  W3[0EHTO MJSIKO  Cce
YMHOXM no pae. CraHgapTtHata 120-
OHEBHa fJoiiHa MJ/EYHOCT M [JoliHaTa
MneyHocT crned 120-4 geH o Kpas Ha
naktaumaTa 6ewe onpegeneHa no AC
Metoga Ha ICAR npu gByKpaTHO [OO€eHe.
[oliHaTa 1 naktaumoHHaTa M/IEYHOCT 65-
xa usuucneHn. OBLeTe GAXxa knacupaHu
Mo MJIEYHOCT KakTo criejBa: 6e3 knac — ¢
mMneyvHocT nog 95 I; I-en knac — Hag 95 |;
knac Enut — npeBuwaBawute n3Mcksa-
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SUMMARY

The aim of the study is to determine
the effect of the milk production class on
the duration of lactation in Synthetic
Population Bulgarian Milk ewes. The
study was carried out with 99 ewes of
Synthetic Population Bulgarian Milk at
first-third lactation, reared in the
Experimental farm of the Institute of
Animal Science-Kostinbrod. The suckling,
milking and lactation milk production, as
well as the milk production class of the
studied ewes were determined. The
suckling milk production was determined
12 h after the lambs were separated from
the ewes. The milk for the day of the
control was obtained as the quantity of the
individually milked milk was multiplied by
two. The standard 120 day milking milk
production and the milking milk production
after 120 days until the end of lactation
was determined according to AC method
of ICAR. The milking milk production and
the lactation milk production was
calculated. The ewes were classified
according to the milk as follows: no class —
the animals with milk production below 95



HuATa 3a NbpBu Knac ot 10 go 20%; knac
EnuTt-pekops — npesBuwasawMte C Haj
20%. [daHHuMTe 6sixa 06paboTeHW Mo
MeToAuTe Ha BapuauvoHHaTa cTatucTuka
nocpea-cTBOM  CTATUCTUYECKMA  NakeT
Data Analysis Ha kOMMTbpHaTa nporpa-
Ma Microsoft Excel. JocToBepHOCTTa Ha
B/IMSAHNETO Ha (hakTopa e onpegesieHa no
CTOMHOCTUTE Ha F-kpuTepusi Ha duwep.
JlocToBeEpHOCTTa Ha pasvMkuTe Mexay
u3cneABaHNTE MpUsHauu € YCTaHOBEHa
ypes t-tecta Ha CrTiogeHT. He 6euwe
yCTaHOBEH epekT Ha Knaca no mMjevyHocT
BbPXY MPOLBL/HKATENHOCTTA Ha NakTaums-
Ta. PesynTtatuTe 3a cpegHarta npoab/iku-
TENHOCT Ha nepuvoauTe OT NakrauuaTa B
3aBMCMMOCT OT K/jaca Mo MJ/IEYHOCT Ha
oBLeTe 6sixa pa3HOMOCOYHM.

KnoyoBn Aymu: oBUE M/IEYHO
HanpaBneHne, MNPOABL/MKUTENTHOCT  Ha
nakTauusTa, Knac no mMae4yHocT

YBO/[,

Mpo6nemMbT 3a NPOAB/DKUTENHOCT-
Ta Ha flaktayusita e TSACHO CBbp3aH C
noBuULLIABAHETO  Ha  MKOHOMMYecKaTa
e(heKTMBHOCT OT M/IEYHUTE OBLE Ha Ga3a
yBenMyaBaHe Ha pgoiHua nepuof. Cob-
LiecTByBalnTe n3neaBaHus ca OCHOBHO
BbpXy CKbCsBaHe Ha 603aiHWs nepuoj
ypes paHHO OTO6MBaHe Ha arHerara
(Stoyanov et al.,, 1976; Hinkovski et al.,
1979; Donchev et al., 1982; Bocquier et
al., 1999; McKusick et al.,, 2001) u
yCTaHOBsiIBaHE Ha ediekTa Ha nmopegHocCT-
Ta Ha naktaumsaTa (lvanova and Raicheva,
2008; Thomas et al., 2010). MpoabMKK-
TENHOCTTa Ha Nakrauyuata no nureparyp-
HA gaHHM npu oBue OT CuHTEeTUYHa
nonynauusa 6barapcka maeyHa e ot 207 -
260 gHu (Stancheva, 2003; Raicheva and
Ivanova, 2010), npu KpbCTOCKM Ha
M3TouHOoGpu3nincka 1 SlakoH - 91,7-160,3
AHn (Morrissey et al., 2007; Thomas et al.,
2000; Thomas et al., 2010), Npy U3TOYHO-
opuniickn oBue — 169,4 - 183 pgHu
(McKusick et al., 1999; McKusick et al.,
2001), npu capauHckn oBue - 250 OHM
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I; I class — the animals responding to the
requirements of the breed for milk
production (95 I); class Elite - the animals
with milk production that is 10-20% higher
than that of the requirements of the breed
for | class; class Elite-record — the animals
with milk production over 20 % higher
than that of the animals of | class. The
data were statistically evaluated using
Data Analysis of the Microsoft Excel
package. The significance of the influence
of the factor was determined according to
the values of F-criterion. The significance
of the difference between the examined
traits was determined through Student t-
test. The duration of lactation was not
affected by the milk production class of
the ewes. Inconsistent results for the
average duration of the periods of
lactation according to the milk production
class were observed.

Key words: dairy ewes, duration of
lactation, milk production class

INTRODUCTION

The problem for the duration of
lactation is closely associated to the
increase of the economic efficiency of the
dairy ewes based on the elongation of the
milking period. The studies in the area
concern mainly the shortening of the
suckling period through early weaning of
the lambs (Stoyanov et al., 1976;
Hinkovski et al., 1979; Donchev et al.,
1982; Bocquier et al., 1999; McKusick et
al., 2001) as well as determination of the
succession of the lactation (lvanova and
Raicheva, 2008; Thomas et al., 2010).
According to literature data, the duration
of lactation in ewes of  Synthetic
Population Bulgarian Milk is 207-260 days
(Stancheva, 2003; Raicheva and lvanova,
2010), in crosses of East Frisian and
Lacaune it is 91.7-160.3 days (Morrissey
et al, 2007; Thomas et al., 2000;
Thomas et al., 2010), in East Frisian —
169.4 - 183 days (McKusick et al., 1999;
McKusick et al., 2001), in Sardinian ewes
it is reported to be 250 days (Saadoun et
al., 2004), while in Awasi and Asaf it is



(Saadoun et al.,, 2004), npu ABacu u
Acah e cboTBETHO 173 - 234 1 214 fgHu
(Pacinovski, 2011; Pollott and Gootwine,
2004).

Llen Ha HacToAWOTO npoyyBaHe e
Ja ce ycTaHOBM ediekTa Ha knaca no
MJ/IEYHOCT BbPXY NPOAL/DKUTENIHOCTTA Ha
naktauunaTa npu osue ot CIMNBEM.

MATEPVAZT U METOOU

MpoyuBaHeTo Oelle NpoOBEAEHO C
99 6p. oBUe OT CUHTETMYHaA nonynauus
6barapcka MeyHa Ha  NbpBa-TpeTa
nakrauusa, oTrnexgaHn B EkcnepumeH-
TasiHaTa 6a3a Ha V>XXH - KocTtrHbpog.

Bsixa onpegeneHun 6o3aliHaTa, Aoi-
HaTa, flakTauuoHHaTa MJ/IEYHOCT U Kiaca
no MJIEYHOCT Ha Wu3cnefBaHUTE OBLE.
BozaiiHaTta mMneyHocT Gelle onpegeneHa
KaTo nmbpBarta 603aliHa KOHTpoNna B CTa-
[OTO Gelle M3BbpLUEHa cneq oarBaHeTo
Ha noBeue oT 25% OT oBLETE Maliku, KaTto
B HesA He ce BK/IWYBAT >XUBOTHUTE C
arHeta o 5 gHeBHa Bb3pacT. Bropuar
KOHTposieH aeH 6Gewe cnepn 30+3 AHW.
BozaiiHaTta mMneyHocT Gelle onpegeneHa
Kato BeyepTa npeau KOHTPOSHUA AeH
arHetara 06sixa OT/TbY4EeHW OT OBLETE,
KoUTo 6Axa [gou3foeHn. KoHTPOHOTO
JoeHe 6e wu3BbpLWEHO cneg 12 vyaca
WHOVBMAYANHO 3a BCsKa OBUA. MsKoTo
3a [eHA Ha KoHTponata 6ewe noay4vyeHo
Karo KOMMYecTBOTO Ha WHAMBMAYaSHO
N300EHOTO MJ/IAKO Ce YMHOXW MO [Be.
MneyHocTTa 3a efiMH KOHTPO/NEeH Mepuop,
npeacrasnsisa npov3sefeHneTo oT
M/ISKOTO 3a [eHs Ha KoHTposiata 1 6pos
Ha OHUTE B KOHTPOHWUSA nepuog. MskoTo
3a 603aiiHMA Nepuopg ce M3uncassea KaTo
cb0op Ha M/IeYHOCTTa OT ABaTa KOHTPOHM
nepunopga. CraHpgaptHata 120-gHeBHa
[JOVHa M/Ie4yHOCT 6elle onpegeneHa kato
WHOVBUAYASTHOTO KOJSIMYECTBO MJISAKO Ha
BCSKa A0VHA KOHTPO/a KOHTPOIMpaHo no
AC meToga Ha ICAR 6Gelle M3MepeHo B
o6emMHn egmHuuym (ml). MneyHocTTa Ha
BCAKA OBLA 3@ KOHTPONHWA JeH 6e
U34MC/IeHa KaTto ce YMHOXW KONIM4YecTBO-
TO Ha NOJSIYYEHOTO MSSAKO MpPU UHAUBU-
JyanHaTta KOHTposia CYyTpuH Mo Koedu-
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respectively 173 - 234 and 214 days
(Pacinovski, 2011; Pollott and Gootwine,
2004).

The aim of the study is to determine
the effect of the milk production class on
the duration of lactation in Synthetic
Population Bulgarian Milk ewes.

MATERIAL AND METHODS

The study was carried out with 99
ewes of Synthetic Population Bulgarian
Milk at first-third lactation, reared in the
Experimental farm of the Institute of
Animal Science - Kostinbrod.

The suckling, milking and lactation
milk production, as well as the milk
production class of the studied ewes were
determined. The suckling milk production
was determined as the first suckling
control in the flock was carried out after
the lambing of more than 25 % of the
mothers, excluding the animals with
lambs up to 5 days old. The second
control day was after 30+3 days. The
suckling milk production was determined
as in the evening before the control day
the lambs were separated from the ewes
that were milked. The control milking was
carried out after 12 h individually for each
ewe. The milk for the day of the control
was obtained as the quantity of the
individually milked milk was multiplied by
two. The milk production for a control
period is the product of the milk for the
day of the control and the number of days
of the control period. The milk of the
suckling period is calculated as the sum of
the milk production of both control
periods. The standard 120 day milking
milk production was determined as
individual quantity of milk of each milking

control, controlled according to AC
method of ICAR and measured in
milliliters.

The milk production of each ewe for the
control day was calculated by multiplying
the quantity of the milk obtained in the
individual control in the morning by flock



LUMEHT Ha CTafoTo, YCTAHOBEH 3a KOH-
TPONHWSA A€eH MO OTHOLIEHWETO Ha KOJu-
UECTBOTO CYTPELUHO U BEYEPHO MJISIKO
KbM CYTPELIHOTO M/SIKO Mpu ABYKPATHO

joeHe. MneyHocTTa Ha oOBUETE 3a
cTaHpgapteH 120-gHeBeH [OeH nepuop,
bewe wm3uucneHa kato cbop Ha

M/IEYHOCTTa OT OTAE/IHUTE KOHTPOJIHU
nepvoan Ha BcAka oBUa. KOHTpoNHuA
nepyof 6e cbC cpefHa NPOABLKUTEN-
HocT 30x3 pgHW. MnedyHocTTa 3a eguviH
KOHTPOJIEH Nepuof npeacTasrisaBa nNpous-
BElEH/ETO OT MJIAKOTO 3a [EHA Ha KOH-
Tponata v 6pos Ha AHUTE B KOHTPOJIHMSA
nepuog (MHCTpyKUMss 3a KOHTPON Ha
npoAaykTnBHuTE Kadectsa, 2003). [oiiHa-
Ta M/IeyHoCT cnef 120-a geH 4o kpas Ha
naktauuata bewe KoHTponupaHa no AC
mMeTogda Ha ICAR. [oiiHata mneyHocT (oT
oT6buBaHe [0 npecyllaBaHe) 6eLle n3uuc-
NleHa KaTo cyma OT craHpgapTtHata 120-
OHEBHa f[OiHa MJ/IEYHOCT U MJIeYHOCTTa
cnep 120-a geH. JlaktauMoHHaTa Mieu-
HOCT (OT oarBaHe A0 npecyllaBaHe) npeg-
cTaBnsiBa cymarta OT 603aiHata K Aoii-
HaTa M/1eYHOCT.

3a uenTa Ha u3cneaBaHeTo oBUeTe
6sxa KnacupaHm MO  M/EYHOCT 3a
cTaHpgapTeH 120-gHeBeH [OeH nepuop,
CbIflacHO WHCTpyKumMATa 3a KOHTPON Ha
NPOAYKTUBHUTE KayecTBa M GOHUTUPOBKA
(2003), kakTtOo cnepga: 6e3 knac
XUBOTHUTE C MJiIeyHocT nog 95 I I-Bu
Knac — XVBOTHUTE OTroBapsliM Ha U3UC-
KBaHMATa Ha nopogata no mne4vHoct (95
[); Knac ENnT — XXMBOTHUTE NpeBULLIABALLN
ot 10 go 20% m3nckBaHuATa Ha nopogara
Nno MJIEYHOCT 3a MbPBU KNac; knac Enut-
pekopA - XMBOTHUTE NpeBULLIaBaLLN C Haj,
20% wu3nckBaHMATa Ha nopogarta no
M/IEYHOCT 3a MbPBYU K/ac.

JaHHute 6axa o6paboTeHu no
MeTOAMTE Ha BapualMoHHaTa cTaTUCTuKa
nocpescTBOM cTatucTuyeckmss nakeT Data
Analysis Ha KOMMOTbpHaTa MporpaMa
Microsoft Excel. [ocTtoBepHOCTTa Ha
B/IMSHMETO Ha (hakTopa e onpegeneHa no
cToliHOoCcTUTE Ha F-kpuTepusi Ha duwep.
JlocToBepHOCTTa Ha pas/MkuTe Mexay
uscneABaHuTe npu3Hauy € ycTaHOBeHa
ypes t-tecta Ha CTIOAEHT.
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coefficient, determined for the control day
by the ratio of the morning and evening
milk to morning milk at double milking.

The milk production for the standard 120 —
days milking period was calculated as the
sum of the milk productions for the control
periods of each ewe. The control period
lasted at average 30+3 days. The milk
production for a control period is the
product of the milk for the day of the
control and the number of days in the
control period (Instruction for control of
the productive traits, 2003).

The milking milk production after 120 days
until the end of lactation was controlled
according to the AC method of ICAR. The
milking milk production (from weaning to
drying) was calculated as the sum of the
standard 120 days milking milk production
and the milk production after the 120™
day. The lactation milk production (from
lambing to drying) is the sum of the
suckling and milking milk production.

For the aim of the study the ewes
were classified according to the milk
production for a standard 120 days
milking period according to the Instruction
for control of the productive traits (2003),
as follows: no class — the animals with
milk production below 95 I; | class — the
animals responding to the requirements of
the breed for milk production (95 I); class
Elite - the animals with milk production
that is 10-20% higher than that of the
requirements of the breed for | class;
class Elite-record — the animals with milk
production over 20 % higher than that of
the animals of | class.

The data were  statistically
evaluated using Data Analysis of the
Microsoft Excel package. The significance
of the influence of the factor was
determined according to the values of F-
criterion. The significance of the
difference between the examined traits
was determined through Student t-test.



PE3YJITATU N OBCBXXOAHE
CpepfHarta MNe4yHoCT Ha uscnepBa-
HUTe OBLEe Npe3 pasnyHMTe nepuoam Ha
NnakrauuaTa no knacoese e npefcraBeHa
Ha durypa 1. BapupaHeTo Ha 603aliHaTa
MAeYHOCT e mexay 71.67 | n 113.32 |.
CraHgapTHaTa 120 gHeBHa AoiHa mseu-
HOCT, Ha OcHOBarta, Ha KOATO e Hanpase-
HO pasnpeneneHNeTo Ha OBLETe Mo
Knacose, Ha oBueTe 6e3 knac, NbpsuU
Knac, efiuT U efnNT pekopp € CbOTBETHO
84.52 I, 98.86 |, 108.08 | n 142.27 1. 3a
uenTa Ha m3cnensaHeTo ca onpegeneHu
ouwle pgovHata (116.17 | - 192.44 1) n nakta-
UMoHHaTa msievHocT (188.75 | - 305.79 1).

RESULTS AND DISCUSSION

The average milk production of the
ewes in this study during the different
periods of lactation according to the
classes is presented in Figure 1. The
variation of the sucking milk production
was between 71.67 | and 113.32 |. The
standard 120 days milking milk
production, used to divide the ewes into
classes, of ewes with no class, | class,
Elite and Elite-record was 84.52 1, 98.86 |,
108.08 | and 142.27 |, respectively. In
addition the milking (116.17 | - 192.44 1)
and the lactation milk production (188.75 | -
305.79 I) were determined.
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Fig. 1 Average milk production according to the classes of the ewes

AHaNornyHy n3cneaBaHmsa ca npo-
BEXJaHN W OT Apyry asTopu. B mpoyu-
BaHeTo Ha Thomas et al. (1999) ¢ kpbc-
TOCKM Ha M3TouHodpumamniickata nopoga e
yCTaHOBEHA  NakTauMoOHHa  MJIeYHOCT
109.1 kg. 3a KpBLCTOCKN — C HacneacTee-
HOCT OT nopoante M3TouyHodpmanincka u
NakoH, Thomas et al. (2000) nocousaT
naktaumoHHa wmsieyHoct 88.3 — 106.5 |.
Mpwn n3touHodppmsmiickm osue McKusick et
al. (1999) cvobuwasar, 4e MOJY4EHOTO

Similar experiments have been
carried out by other scientists. In their
study with East Frisian crosses, Thomas
et al. (1999) measured 109.1 kg lactation
milk production. Also for crossed with
heredity of East Frisian and Lacaune,
Thomas et al. (2000) reported 88.3 —
106.5 | lactation milk production. In East
Frisian ewes, McKusick et al. (1999)
found that the milk obtained from ewes
with sucking period of 30 days was 148.6
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[OMHO M/Isiko OT oBUe ¢ 603aeH nepuog 30
AaHn e 148.6 |. McKusick et al. (2000)
peructpupar nakraumoHHa mneyHoct 316.6
| mpn m3TOuYHOhpM3NCKM OBLE W AOliHa
mnedHoct 248.5 | (McKusick et al., 2001).
Morrissey et al. (2007) ycraHoBsiBaT
mMneyHoct 3a 120-gHeBeH [o0eH nepuof
82.7 — 107.1 | n 146.4 |, cbOTBETHO 3a
OBLETE Ha nNbpBa W BTOpa JfakTauus.
Pacinovski (2011) cbvo6uwaBa cnegHuTe
CpefHu CTOHOCTU 3a M/IEYHOCTTa Ha OBLe
oT nopogata Asacu: 89 | 6o3aiiHa
MneyHoct, 236 | poitHa wn 325 |
NaKTauMoHHa M/IEYHOCT.

Mpn npoyyBaHeTO Ha edekta Ha
Knaca Mo M/IEYHOCT BbPXY NPOAB/IDKUTEN-
HOCTTa Ha pas/IMYHWTE Mepuoau Ha nak-
TauusiTa Ha M3fne[BaHWTE OBLE Ha NbpBa,
BTOpa W TpeTa fakTauus, He Gelle ycTaHo-
BEHO [OCTOBEpPHO B/UsiIHWE Ha dhakTopa
BbpXy BapupaHeTo Ha gHute (Tabnuua 1).

I. McKusick et al. (2000) registered
lactation milk production of 316.6 | in East
Frisian ewes, as well as 248.5 | milking
production (McKusick et al., 2001).
Morrissey et al. (2007) found the milk
production for 120 days of milking period
to be 827 — 107.1 | and 1464 |,
respectively for the ewes at first and
second lactation. Pacinovski (2011)
reported the following average milk
production in Awasi ewes: 89 | suckling,
236 | milking, and 325 | lactation milk
production.

When assessing the effect of the
milk production class on the duration of
the different periods of lactation of the
ewes at first, second and third lactation
we did not find significant influence of the
factor on the variation of the data (Table
1).

Ta6nuua 1. EdpekT Ha Knaca no M/Ie4YHOCT Ha OBLeTE BbPXY NPOABL/HKATENTHOCTTA Ha

NnakrtauudaTa no nepuogm, n=99

Table 1. Effect of the milk production class on the duration of lactation in periods,

n=99

Mpoab/MKUTENHOCT Ha nepuoja F — stat.
Duration of period

BosaeH nepuog, d NS
Suckling period, d

Cnep 120-5 geH, d NS
After 120" day, d

[JoeH nepuog, d NS
Milking period, d

NakTaunoHeH nepuog, d NS

Lactation period, d

Ta6nuua 2. MpoAL/HKUTENIHOCT HA pas/iNyHUTE Mepuoau OT NaktauusTa cropeq

K/1laca no M/1Ie4HOCT Ha oBLEeTe

Table 2. Duration of the different periods of lactation according to the milk

production class

MpOAbMKNTENHOCT Bes knac, | knac, Ennt,  Enut Pekopa, t-—
DErzﬂ[ion n=29 n=16 n=13 n=41 stat.
X = SE X = SE X = SE X+ SE

Bo3aeH nepuog, d
Suckling period, d
Cnep 120-5 geH, d
After 120" day, d
[JoeH nepuog, d
Milking period, d

75.59+1.717 77.56+2.758 76.92+1.889 74.68+1.298 NS

66.38+3.420 57.19+5.163 66.92+2.159 64.15+2.073 NS

186.38+3.420177.194£5.163 186.92+2.159 184.15+2.073 NS

NakraunoHeH nepwvog, d 261.28+3.850 256.13+6.223 264.00+2.178 259.34+2.546 NS

Lactation period, d
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BapupaHeTo Ha cpepHute CTOii-
HOCTK 3a 603aiiHuA nepuog 6elwe 2 aHw,
3a AoiiHua nepuog — 10 gHM un 3a nakTa-
LMOHHNA nepuog — 8 aHn (Tabnuua 2).

3a cbuaTta nopofa choblieHaTa
oT Stancheva (2003) npoAb/XUTENHOCT
Ha nakrauuata npu osue oT CUHTETUYHA
nonynauus 6bvarapcka mnevHa e 207 gHu
3a nbp.a nakraums n 210 gHu - 3a BTOpA.
B npoyuyBaHeTo Ha Thomas et al. (1999) ¢
KPbCTOCKM  Ha  WM3TouyHOpusmiickata
nopofa npoAb/KUTENHOCTTA Ha Jflakra-
LMOHHMA nepuof e 126,2 aHu. MNpe3 2000
r. 3a KPbCTOCKN Ha N3TouHOgpm3miicka 1
NakoH, npoab/MKUTENHOCTTA Ha NakTta-
umata e 91,7-105,5 gHu (Thomas et al.,
2000), a npe3 2010 r. - 137,8 gHM 3a
oBLeTe Ha nbpBa 1 160,3 gHK 3a oBLUeTe
Ha BTOpa naktauma (Thomas et al,
2010). OTHOBO MpK WU3TOYHOIPUSUNIACKN
oBue McKusick et al. (1999) cvobuwasart
3a MNPOABL/MKUTENHOCT Ha Nakrauuata
169,4-177,7 gHW, a Npu M3TOYHOPPU3NIA-
CKM KPBCTOCKM — MPOAB/IKUTESTHOCT Ha
naktauuata ot 181,5 aHm (McKusick et
al., 2000) n NPOABL/KUTENHOCT Ha [0AHMSA
nepmog 183 gHu (McKusick et al., 2001).
NakTauMoHHWAT nepuog npu  CaphuHCKU
oBue e 250 gHu (Saadoun et al., 2004), a
npyv AeBacu n Acad e cboTBeTHO 173 n 214
aHn  (Pollott and Gootwine, 2004). Tpwn
ABacu Pacinovski (2011) yctaHoBsiBa 74
OHM  603aeH nepuog w234  OHM
nakTaumoHeH nepuofd. OT U3NM0XEHOTO A0
TYK Cce Bwkga, 4Ye nonyvyeHute npu
HacToALOTO M3c/eABaHe CTOMHOCTM 3@
NPoAb/KMTENHOCTTa Ha nepuoauTe ca no-
BMCOKM B CpaBHEHWE C MOCOYEHUTE OT
ApyriTte aBTopu.

N3BOAN

MNPy KOHKPETHOTO MpOy4YBaHe He
felwe ycTaHOBEH eqeKkT Ha knaca no
M/IEYHOCT BbPXY MPOABL/DKATENHOCTTA Ha
NakTauuaTa.

Ha6nopaBalle ce pasHONOCOYHOCT
B pe3ynTatute 3a cpegHata npoabI-
XMTENTHOCT Ha NepoanTe OT flaktTauusaTa B
3aBUCUMOCT OT K/aca Mo M/IEYHOCT Ha
oBLETE.

The variation of the average values
of the suckling period was 2 days, for the
milking it was 10 days and for the
lactation it was 8 days (Table 2).

For the same breed, Stancheva
(2003) reported 207 days duration of the
period for the first and 210 for the second
lactation.

In the study of Thomas et al. (1999) the
crosses of East Friesian breed had 126,2
days of lactation period.

In 2000, the duration of lactation in the
crosses of East Frisian and Lacaune was
91.7-105.5 days (Thomas et al., 2000),
while in 2010 it was 137.8 and 160.3
days for the ewes respectively at first and
second lactation (Thomas et al., 2010).
Again, in East Frisian McKusick et al.
(1999) reported the duration of lactation
to be 169.4-177.7 days, whereas in East
Frisian crosses it was 181.5 days
(McKusick et al., 2000) while the duration
of the milking period was 183 days
(McKusick et al., 2001).

The lactation period in Sardinian ewes
was 250 days according to Saadoun et
al., 2004, and in Awasi and Asaf- 173 d
and 214 days, respectively (Pollott and
Gootwine, 2004). In Awasi, Pacinovski
(2011) determined 74 days suckling
period and 234 days lactation. The
values of the duration of the periods in
our study were higher when compared to
the ones determined by the above
mentioned authors.

CONCLUSIONS

The duration of lactation was not
affected by the milk production class of
the ewes.

Inconsistent results for the average
duration of the periods of lactation
according to the milk production class
were observed.
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PE3IOME

HacToswoTo npoyyBaHe € ycTaHo-
BSIBAHE Ha MJ/ieyHaTa MpPOAYKTMBHOCT,
CbCTaBa Ha MSAKOTO OT KapakadaHcku
oBUe, OTrexaaHn B palioHa Ha CpepgHa
Crapa nfnaHuWHa B  3aBUCUMOCT  OT
nurMeHTaumaTa Ha pyHOTO U Ha rnasaTa u
KpakaTa. B nbpBa rpyna 6sixa Bk/to4eHn 5
6p. OBUE-Malkn C 65810 pyHO u 6sna
rnaea v Kpaka, BbB BTOpa rpyna — 5 6p ¢
65710 pyHO, TbMHa OKpacka Ha rnaeata u
Kpakata, TpeTa rpyna — 5 6p. cbCc cuB
OTEHBK Ha PYHOTO U YepHa rf1aBa 1 Kpaka,
yeTBbpTa rpyna — 5 6p. ¢ kaas UBAT Ha
PYHOTO M TbMHa [/laBa W Kpaka U neta
rpyna — 5 6p. 6exeB LBAT Ha PyHOTO "
TbMHa [/11aBa 1 Kpaka.

YcTaHoBeHa e TeHAeHuusa 3a no-
BMCOKa MJIEYHOCT Mpe3 Mecel, anpuna u
CbAbpXaHne Ha 06l 6enTbK, Ka3euH u
Ka/Iunin B MASIKOTO OT rpynuTe oBLe ¢ 65
NUrMeHT Ha pyHoTo (1-Ba n 2-pa rpyna), B
CpaBHEHNE CbC CMBUS U GEXEB MUTMEHT
Ha pyHOTO Npe3 [OoiNHMA nepuogd, CboTBe-
THO 0.440 | po 0.362 |. OBueTe OT 4-Ta
rpyna (c kadsBa nurMeHTauus) umar

46

SUMMARY

The present research studied the
milk production, the milk composition of
Karakachan sheep, which have been
breeding in the region of the Central
Balkan Mountain depending on the
pigmentation of the fleece, head and legs
There were 5 ewes in the first group with
white fleece and white head and legs, in
the second group — 5 ewes with white
fleece, dark colour on the head and legs,
the third group — 5 ewes with grey nuance
of fleece and black head and legs, fourth
group — 5 ewes with brown fleece and
dark head and legs and the fifth group — 5
ewes with beige fleece and dark head and
legs.

A tendency was found for higher
milk yield in April and the content of total
protein, casein and calcium in milk of the
group of sheep with white pigment of
fleece (1-st and 2-nd group), in
comparison with the grey and beige
pigment of the fleece in the milking period,
respectively 0.440 | to 0.362 I. Sheep of
fourth group (brown pigmentation) have a



CpaBHUTE/IHO MO-HUCKa AHEBHAa MJ/IEYHOCT,
HO A NoAabpxat npes [oliHnsA nepuog, 6e3
pA3ko HamasieHue, cboTBeTHO 0.344 | po
0.300 I. XXuBoTHute (4-Ta rpyna) npes Aoii-
HWA nepuoj ca CbC CPaBHWUTENIHO BUCOKM
CTOMHOCTM Ha MneyHa MasHuHa (5.62-
8.10%). C nNO-BUCOKO CbAbpXaHue Ha
NPOTENH 1 Ka3eunH ca oBLeTe (2-pa rpyna) ¢
6510 pyHO M TbMHU rnaBa U Kpaka (CbOT-
BeTHO 5.39 po 6.40 u 3.86-4.63). [pu
BCUYKM TPYNN CbOAbPKAHMETO HA Ma3HUHA e
06paTHO  MPOMOLMOHa/THO  KOJIMYECTBOTO
M/ISIKO.

Knwo4voBn gymn: oBUE, UBAT Ha
PYHOTO, M/ISIKO, XMUYEH CbCTaB

YBO/[,

Mpn oBuete ot KapakayaHckata
nopoja ce Hab6nwgasaT rofiiMo pasHo-
obpasue Ha nNUrMeHTauus KakTo Ha Ta/10-
TO 1 Bb/IHATA, Taka 1 no rnasara v Kpaka-
Ta. OCBeH TOBa ce peructpupar pasnuu-
HW MO pa3mep neTHa, ronemmnHa u popma.
Pa3paboTeHn ca KkpuTepun 3a OLeHKa Ha
OLBeTsABaHEeTO Ha He3apyHeHaTa 4yacT Ha
rnaBata W kKpakata (Genkovski, 2002).
Burda n Stapaj (2009) gokassaT, 4e npu
OTrNexJaHeTo Ha NNaHWHCKM OBLUe C
pasnuyHo ouBeTABaHe npe3 060pHUA
nepuos MNAKOTO Ha TbMHUTE OBLE € C
Mo-BUCOKO CbAbpXaHWe Ha MarHesumu,
Me[, 1 XpOM, a TOBa OT KapsiBUTe Ha LUHK
1 ko6anT. 3a nacuHUA nepuog, MIsKoTo
Ha KasiBUTE OBUE CbObpxa noseye
LUWHK, Mef, 1 Xena30, a TbMHUTE — MarHe-
3uin. Bojkinov (1915) nuwe, ye Kapaka-
YyaHckaTa OBLIa € pa3BbXx/jaHa OCHOBHO 3a
mnsiko. Genkovski et al. (2002) cbobuia-
BarT, Ye OT eflHa OBUA Npes3 Lenunsa nepuos
Ha foeHe ce nosydaBa 0Kono 55,97 | n
cpegHoaHeBHa mJsieyHoct oT 0.580 po
0.290, Hlebarov (1940; 1942) ycTtaHoBsIBa
74.78 | 3a nakTaumoHeH nepuog ot 198 aHn
¢ 0.378 | cpegHogHeBHa  MJ/IEYHOCT.
Hinkovski et al. (1984) cbobuwasaT, Ye OT
efHa OBLia Npe3 Lenus nepvog ce nosyda-
Ba okosio 40 |. CpegHata AoliHa MIeYHOCT
Ha oBUe OT KapakauaHckata mnopoga
crnopepg, Aleksieva (1989) 3a naktalMoHeH
nepuog e 61.88 | ¢c konebaHus ot 25.33 | go
104.40 1.

a7

relatively low daily milk yield, but they
maintain it in the milking period, without a
sharp decrease, respectively 344 | to
0.300 I. The animals (4-th group) had
relatively high values of milk fat in the
milking period (5.62-8.10%). Sheep with
white fleece and dark legs (2-nd group)
had a higher content of protein and casein
(respectively 5.39 to 6.40 and 3.86-4.63).
For all groups, the content of fat was
inversely proportional to milk amount.

Key words: sheep, fleece colour,
milk, chemical composition

INTRODUCTION

The Karakachan sheep breed has a
wide variety of pigmentation of both the
body and the wool and the head and legs.
Besides, spots of different sizes and
shapes are recorded. Criteria have been
developed for assessing the colour of that
part of the head and legs without fleece
(Genkovski, 2002).

Burda and Stapaj (2009) show that in
breeding mountain sheep with different
colour during the cattle-shed period, the
milk of dark sheep has higher magnesium
content, copper and chromium, and brown
sheep of zinc and cobalt. During the
grazing period, the milk of brown sheep
contains more zinc, copper and iron, and
dark sheep magnesium. Bojkinov,
(1915) states that Karakachan sheep is
mainly bred for milk. Genkovski et al.
(2002) reported that about 55.97 | of milk
and a daily average milk yield of 0.580 to
0.290 was obtained from a sheep
throughout the milking period, Hlebarov
(1940; 1942) found 74.78 | for a lactation
period of 198 days with 0.378 | of average
daily milk. Hinkovski et al. (1984) reported
that about 40 | are obtained by one sheep
over the entire period. According to
Aleksieva (1989), the average milk yield
rate of sheep of Karakachan breed for a
lactation period is 61.88 | with fluctuations
from 25.33 1to0 104.40 |.



Llenta Ha HacTOALLOTO uscnensaHe
€ YyCTaHOBSfIBaHE Ha MJeyHata npoayk-
TMBHOCT, CbCTaBa Ha MASKOTO OT Kapaka-
YyaHCcK/ OBLE, OTIIeXAaHn B paioHa Ha
CpepgHa CTtapa nsiaHvHa B 3aBUCMMOCT OT
nurMeHTaumaTa Ha pyHOTO U Ha rnasaTa u
Kpakara.

MATEPVAT U METOOU

N3cnegsaHeTto e npoBefeHO no
BpEMe Ha [AoWHWMs nepuog, cnep oTou-
BaHe Ha arHetara OT M. Anpua [0 Kpas
Ha M. FOHW. B npoyyBaHeTOo ca BK/IHOYEHU
5 rpynn goHW OBUE, TUNUYHKU MNpeacTa-
BUTENN Ha KapakayaHckaTa nopoga cno-
pen u3UCKBaHMATA Ha  pasBbaHaTa
nporpama. ®opMm1paHeTo Ha rpynute e no
npeLeHka Ha LBeTa Ha Bb/iHaTa U Kocme-
HaTa MOKpPUBKA Ha rfaBata W KpakaTta.
Bsxa Bb3npueTn crnegHUTe HroaHcu: 65,
6511 C yepHa rnaeBa u Kpaka, cuB, 6eX0B
(6030B), 4YepBeH — Ka/MHEeCT U KagsB
(Genkovski, 2002).

B nbpBa rpyna 6sixa BKAKO4YEHM 5
6p. oBUe-mMalikm ¢ 65870 pyHO M 65na
rnasa u Kpaka, BbB BTOpa rpyna 5 6p. — ¢
65710 pyHO 1 C TbMHA OKpacka Ha rnaearta
W Kpakarta, Tpeta rpyna — 5 6p. cbCc cuB
OTEeHbK Ha PYHOTO U YepHa rf1aBa n Kpaka,
yeTBbpTa rpyna — 5 6p. ¢ Kass UBAT Ha
PYHOTO M TbMHa rfniaBa W Kpaka U neta
rpyna — 5 6p. 6exeB LBAT Ha PyHOTO "
TbMHa rf1aBa W Kpaka. OnuTHUTE rpynu
OBUE ce oTrnexpaxa Mo Bb3npueTtara
cucTteMa B MaHUCKUTE paioHKn, 3UMHO-
060pHO N NATHO-NACULLHO Npe3 OT anpuin
[0 OKTOMBpW.

3a ycTaHOBfIBaHE Ha MedyHaTta
NPOAYKTUBHOCT U CbCTaBa Ha M/ISKOTO 6sixa
NPOBEAEHN EeXEeMeCeYHN KOHTPOIM Ha
OBLETE W B3ETU WHAMBUAYASTHN MIEYHU
npo6u no 50 ml mnsako. 3a yctaHoBABaHe Ha
HSIKOW CBOWCTBA Ha MJISIKOTO Ca M3M0J13BaHu
cbopHM npobu, B3eTM OT BCsKa rpyna npwm
cbOoTBETHaTa KOHTpona. MneuHute npobu
6axa wuscnegsaHn B nabopaTopHUs KOM-
nnekc koM WIMK3 - TposH. OCHOBHUAT
XVMUYEH CbCTaB Ha MJSIKOTO belue onpe-
aeneH Ha Milko-Skan 133B. CbabpxaHueTo
Ha Kanuuii Gelle onpefeneHo KOMM/EeK-
COMETPUYHO.
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The purpose of the present study is
to establish the milk production, the
composition of milk from Karakachan
sheep, raised in the region of the Central
Balkan Mountains, depending on the
pigmentation of the fleece, the head and
legs.

MATERIAL AND METHODS

The study was conducted during
the milking period after weaning of the
lambs from April to the end of June. The
study included 5 groups of sheep, typical
representatives of Karakachan sheep
breed as required by the breeding
program. The formation of the groups is
based on the colour of the wool and the
fur cover of the head and legs. The
following shades were adopted: white,
white with black head and legs, gray,
beige, red dark red and brown
(Genkovski, 2002).

In the first group were included 5
ewes with white fleece and white head
and legs, 5 ewes in the second group with
a white fleece and with a dark head and
leg, 5 ewes in the third group with a gray
hue of fleece and black head and legs,
fourth group — 5 ewes with brown fleece
and dark head and legs and fifth group
with 5 ewes with beige colour of the fleece
and dark head and legs. Experimental
groups of sheep were bred according to
the adopted system in the mountain
areas, winter in a cattle-shed and summer
grazing from April to October.

Monthly controls on sheep were
conducted and individual milk samples of
50 ml were taken to establish milk
production and milk composition. Mixed
samples were taken from each group at
the appropriate control to determine some
milk properties. The milk samples were
tested in the laboratory complex of RIMSA -
Troyan. The main chemical composition
of milk was determined on Milko-Skan
133C. The calcium content was
determined complexometrically.



PE3SYNTATV N OBCBbXAOAHE
Ha Ta6nuum 1, 2 n 3 e oTpaseHa
CpefHo AHeBHaTa MIEYHOCT U XUMUYHUSA
CbCTaB Ha [J0OMTOTO MJ/IAKO NO rpynu
OBLe Nnpes3 AoWHNA Nepuoa,

RESULTS AND DISCUSSION
Tables 1, 2 and 3 present the average
daily milk vyield and the chemical
composition of milk produced by groups of
sheep during the milking period.

Tabnuua 1. XMuMn4yeH cbCTaB Ha OBYEe MJISIKO OT KapakadaHckaTta nopoga — | KoHTpona

Table 1. Chemical composition of sheep milk of Karakachan sheep — | control

Mokasatenw/Indicators I-rpyna/group |l-rpyna/group Ill-rpyna/group IV-rpyna/group V-rpyna/group
X+SX X+SX X+SX X+SX X+SX
[HeBHa mneyHocT 0.440+0.05 0.440+0.03 0.420+0.02 0.368+0.02 0.368+0.02
Daily milk yield, I.
Cyxo BelecTtBo/Dry matter,%  16.78+0.65 16.37+0.64 16.68+0.88 16.41+0.61 16.41+0.61
Cyx 6e3macrieH ocTaTbk 11.10+0.13 11.22+0.10 10.94+0.26 11.66+0.24 11.22+0.14
Dry fat-free residue,%
MneyHa masHuHa/Milk fat,% 5.68+0.73 5.16+0.63 5.74+0.90 5.62+0.62 4.75+0.61
MpotewuH/Protein, % 5.08+0.14 5.39+0.12 5.13+0.16 5.07+0.23 5.28+0.12
Naktosa/Lactose,% 5.42+0.08 5.22+0.09 5.21+0.13 5.21+0.17 5.34+0.05
KazeunH/Caseine,% 3.73 3.86 3.67 3.63 4.25
HKB/NCP,% 1.40 1.53 1.45 1.47 1.39
Ca, mg% 0.197 0.196 0.197 0.196 0.196

Tabnuua 2. XMuMn4yeH cbCTaB Ha OBYE MJISIKO OT KapakadaHckaTta nopoga — Il koHTpona
Table 2. Chemical composition of sheep milk of Karakachan sheep — Il control

Mokasatenw/Indicators

I-rpyna/group ll-rpyna/group Ill-rpyna/group IV-rpyna/group V-rpyna/group

X£SX X£SX X£Sx X£SX X£SX
[HeBHa MneyHocT 0.340+0.06  0.316+0.07 0.396+0.05 0.344+0.04 0.340+0.06
Daily milk yield,I.
Cyxo Bewectso/Dry matter,% 19.14+0.36  18.93+0.11 18.23+0.32 18.64+0.19 18.24+0.65
Cyx 6e3mMacsieH ocTaTbk 11.51+0.06 11.42+0.09 11.20+0.09 11.38+0.20 11.34+0.25
Dry fat-free residue,%
MneyHa masHuHa/Milk fat,% 7.33+0.35 6.79+0.70 7.03+0.28 7.26+0.35 6.90+0.50
MpoteunH/Protein, % 5.95+0.16 5.93+0.09 5.57+0.07 5.74+0.11 5.66+0.28
Naktosa/Lactose,% 4.95+0.10 4.91+0.02 5.01+0.09 5.04+0.14 5.08+0.07
Ka3eunH/Caseine,% 4.32 4.25 4.06 4.15 4.12
HKB/NCP,% 1.60 1.62 1.50 1.60 1.54
Ca, mg% 0.196 0.197 0.196 0.197 0.197
Tabnuvua 3. XumMnyeH cbCTaB Ha OBYE MJISIKO OT KapakadaHckaTa nopoga — Il koHTpona
Table 3. Chemical composition of sheep milk of Karakachan sheep — Il control

Mokasartenu/Indicators

I-rpyna/group Il-rpyna/group Ill-rpyna/group IV-rpyna/group V-rpyna/group

X+SX X+SX X+SX X+SX X+SX
[HeBHa mneyHocT 0.260+0.03  0.276+0.04  0.292+0.03 0.300+0.04 0.264+0.03
Daily milk yield,|.
Cyxo BellecTtBo/Dry matter,%  18.90+0.28  19.88+0.54 18.77+0.50 19.90+0.55 18.97+0.57
Cyx 6e3macnieH ocTaTbk 11.66+0.07 11.76+0.08 11.34+0.16 11.80+0.18 11.19+0.22
Dry fat-free residue,%
Mneuna masHuHa/Milk fat,% 6.640.76 7.32+0.65 7.42+0.50 8.10+0.43 7.78+0.49
MpoTeunH/Protein, % 5.96+0.11 6.40+0.17 5.90+0.15 6.29+0.28 5.61+0.21
Naktosa/Lactose,% 5.11+0.05 4.76+0.11 4.84+0.10 4.90+0.13 4.98+0.08
KaseuH/Caseine,% 4.32 4.63 4.08 4.65 4.65
HKB/NCP,% 1.54 1.73 1.50 1.63 1.63
Ca, mg% 0.198 0.199 0.198 0.197 0.199
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Mpe3 nbpBMA MeceL, OT KOHTposia-
Ta MJ/IEYHOCTTa Ha XMUBOTHUTE e cpas-
HUTENIHO BMCOKAa, OTKpPOsBallo ce npu
nbpeuTe naBe rpynu. Mecey anpun e
oTyeTeHa TeHAEeHLMS 3a No-BMCOKa M/1ey-
HOCT npu 1-Ba n 2-pa rpynu, Kkato pasnu-
KaTa c 4-Ta u 5-Ta rpynu e ot nopsgbka
Ha 72 ml He e pgocToBepHa. lNMpe3 cnea-
BaWmAT mecel (man) MneyHocTTa Hama-
NsiBa NPW BCUYKK TPyny, Kato pasnvkara
e Nno 3HauuTesniHa npu nbpBa U BTOpa
rpyna, Ho He ce oT4uTa AOCTOBEPHOCT.
Mopo6Ha TeHAeHUUsA ce oTumTa 1 CrnpsmMo
ocTaHa/MTe rpynu, KbAETO pasvyusata
ca CblO MUHUMaANHW. HamaneHueTo Ha
M/IEYHOCTTa Mpe3 HHU Mecel, e CrnpsMo
Mecel, Mai e Hal-3HauYUTesIHO Npu rpyna-
Ta C Hali-Bncoka mneyHocT (I rpyna). Pas-
nnumAaTa cnpsAMo ocTaHanute rpynn ca
MVWHUMa/THM U HE e OTYeTeHa [0CTOBep-
HOCT. Mexzay rpynute npes MeceL, HHK
Cbl0 UMa pasnnMunsg, HO Te ca He3Ha-
ynTesIHM U He npepcTaBnsaBaT UHTepec.
Mpe3 Mecel OHW cpegHUA [o6U Ha
M/ISIKO OT OBLIa HamasisiBa CnpsiMo anpusi,
MU3paseHo B OTHOCUTENHWU BEeJSIMUYNHU €
noseye e npu 1-sa rpyna — 69.2%, cpewy
22.7% 3a 4 rpyna. o-ronamMo nocTosiH-
CTBO B MJ/IEYHOCTTa Ha OBLETE Ce oTunTa
npu rpynara c kadss UBAT Ha BbAHaATa
(4-Ta), KbAETO HaMansiBAHETO Ha Ko/u-
4YecTBOTO MJISKO NO BpPeMe Ha [ONHWA
nepuog e Hali-manko. [okaTo npu ocTa-
HanuTe rpynu HamansBaHeToO Ha [HEeBHa-
Ta MJIEYHOCT € CbLLEeCTBEeHO Mnpu AOCTo-
BEPHOCT Ha pasnukute npu p<0.01.

Mo OTHOLIEHUE Ha CbAbPXaHMEeTO
Ha cyxo BeLecTBo B M/isAKoTo (Tabnvuum
1, 2 n 3) paHHUTe nokasBaT efHOoMNocoY-
HOCT Mexay rpynute npes [olHusa ne-
puog. o OTHOLIEHME Ha CyXOTO BeLlec-
TBO TeHAeHUuATa ce 3anassBa, OTHOBO
nbpBUTE TPU TPyNM ca C MO-BUCOKU
CTOMHOCTM, HO pa3nuuusaTta cnpsamo 4 n 5
rpynu ca mankm n HegoctosepHu. lMpes
Mail Mecel, CyxOTO BELLECTBO Ce yBenu-
YyaBa 1 e 06paTHO NPOMOPLMOHA/THO Ha
JoliHaTa MIeYHOCT, KaTo YBEIMYEHUETO
Ce Ob/DKM Ha NO-BUCOKOTO ChAbpXaHue
Ha M/ledyHa MasHWHa 1 notenH. Cobliec-

In the first month of control, the
milking rate of animals was relatively
high, standing out for the first two groups.
In the month of April, there was a
tendency for higher milk yield in groups 1
and 2, as the difference with the 4th and
5th groups being of the order of 72 ml
was unreliable. In the following month
(May), milk yield decreased in all groups,
as the difference was more significant in
the first and second groups, but no
credibility was reported. A similar trend is
also considered for other groups where

differences were also minimal. The
decrease in milk vyield in June in
comparison with May is the most

significant in the group with the highest
milk yield (group ). Differences from
other groups are minimal and no
credibility is taken into account. There are
also differences between the groups in
June, but they are insignificant and not of
interest. In June, the average sheep’s
milk yield decreased compared to April,
with relative figures being higher for
group 1, 69.2%, compared to 22.7% for
the 4th group.

Greater consistency in sheep milk yield is
reported in the brown-wool group (4”‘),
where the decrease in the amount of milk
during the milking period is the smallest.
While in the other groups the decrease in
daily milk yield is significant with reliability
of differences at p<0.01.

With regard to dry matter content
of milk (Tables 1, 2 and 3), the data show
a one-way among the groups during the
milking period. With respect to dry matter,
the trend remains, again the first three
groups have higher values, but the
differences between groups 4 and 5 are
small and unreliable.

In May, the dry matter increased and was
inversely proportional to milk yield in the
milking period, as the increase being due
to the higher content of milk fat and
protein. There are one-way differences in
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TByBaT €[HOMOCOYHN pPasinunsa B CYXO
BELLEeCTBO MNpuv [BeTe Trpynu Crnpamo
ocTaHa/mMTe npes3 oTaenHuTe meceuu. Joc-
TOBEPHW Ca pasnuuusaTa Mexagy meceuuTe
Mali cnpsiMo anpun mexay rpynute 1, 2 u
3-ta rpynu p<0.01. MNMogobHa TeHaeHUus ce
oTuMTa U Npe3 MeceL, HW, CYX0To Bellec-
TBO € C BWCOKM CTOMHOCTW W € perncrpu-
paHa AOCTOBEPHOCT Ha JaHHUTE Npu BCUY-
Kv rpynu cnpsmo mecel, anpun (p<0.01).

CbabpxaHMeTo Ha cyxusi 6e3mac-
NneH ocTaTbk € ¢ 61u3kn CTOMHOCTU
(Tabnuum 1, 2 n 3), npe3 mecew, anpwi.
Mpu cyxusa 6e3macneH ocTaTbK Ha MISIKOTO
ce oTudTa TeHAEeHUMs Ha yBenMyaBaHe
CToliHOCTUTE npe3 AoliHMa nepuof. Kato
[o6bpe e m3paseHo npu BCUYKWM TPynu npwu
[OCTOBEPHM pas3Nuvky Mexay Meceuute
anpun u oHn (Npu p<0.01). Cnopep Hac ce
[OBb/HKN OCHOBHO Ha NMPOMEHUTE B CbhAbpXa-
HVEeTO Ha GenTbyYVHU B MASKOTO MO BpeEMe
Ha flaKkTauuoHHMS nepuofd, B ToBa 4MUC/IO
OCHOBHO Ha KaseliH U1 Mo-Masiko Ha
HekaseiHeH 6eNnTbkK.

M3meHeHnsTa B CbAbpXaHWeTO Ha
M/lIedyHa MasHMHa € 3aKOHOMEpHO U crefa-
BaT MPOMEHWTe B M/IEYHOCTTa Npe3 AoWHNA
nepmog (Tabnmum 1, 2 n 3). OTueTeH e
HUCBHK NPOLEHT MasHWHa B MJISKOTO npes3
NMbpBUS Mece Ha [OWHMSA nepuos U
yBenuuaBaHe npes3 maii, kaTo AOCTOBEPHM
ca pasuuusita npu 4 1 5 rpynu cnpsimo
mMeceuy, anpun npu p<0.01. N3meHeHusTa B
CbAbPXAHWETO Ha M/eYyHa MasHMHa e
3aKOHOMEPHO 1 06paTHO NPONOPLUMOHATHO
Ha M/IeYHOCTTa, Kato cfiefsaT NPOMEeHUTe
npes poliHua nepuogd. Pasnununata wngsat
OT BapuvpaHeTo Ha MjieyHaTa MasHuHa npu
cboTBeTHUTE rpynu. C BUCOKO ChAbpXKaHne
Ha MasHMHa npe3 Mecel, Mali ca Mbpea,
Tpeta M 4eTBbpPTa rPynu, HO C BUCOKU
CTOMHOCTUTE Ha KBaAPaTHOTO OTK/IOHEHME,
KOETO roBOpY 3a pas/iMuusi BbTpe B rpynu-
Te. He ce yctaHoBaBaT [OCTOBEPHOCT Ha
pasnuknTe Mexay rpynute npes Main me-
cey,. KOHM meceL, KONMYECTBOTO Ha M/evHa
MasHMHa e NOo-BUCOKO MPU BCUYKU TPynu C
U3K/YeHe Ha 1-Ba rpyna, Kb4eTo pasnu-
ymsiTa CNPSIMO MeceL, anpua AOCTOBEPHOCT-
Ta e no-Hucka npu p<0.05.

CbabpxaHMeTo Ha obu, 6enTbk 3a
CbLUMA nepuog nokassa nofobHa TeHAeH-
Lys, KaTo Npu MsevyHaTa MasHuHa, HO pas-

dry matter in both groups compared to
the rest in the different months. There
were reliable differences among 1, 2 and
3 groups in May compared to April
p<0.01. A similar trend was also observed
in June, the dry matter was high and the
data were validated in all groups
compared to April (p<0.01).

The content of dry fat-free residue
had close values (Table 1, 2, and 3) in
April. In the case of dry fat-free residue, a
trend is observed for increasing the
values during the milking period. It was
well expressed in all groups with reliable
differences between April and June (p
<0.01). In our opinion, it is mainly due to
changes in the protein content of milk

during the lactation period, including
mainly casein and less non-casein
protein.

Changes in milk fat content are
normal and follow the changes in milk
yield during the milking period (Tables 1,
2 and 3). A low percentage of milk fat
was reported in the first month of the
milking period and an increase in May,
with reliable differences in 4 and 5 groups
compared to April at p <0.01. Changes in
milk fat content are regular and inversely
proportional to milk vyield, following
changes during the milking period.

Differences come from the variability of
milk fat in the respective groups. First,
third and fourth groups had high content
of fat in May, but with high values of
square deviation, which speaks about
differences within the groups. There are
no reliable differences among groups in
May. In June, the quantity of milk fat was
higher in all groups except for group 1
where the differences with respect to
April were lower at p <0.05.

The content of total protein for the
same period shows a similar trend as for
milk fat, but the differences among
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nmunaTa Mexay meceuuTe ca HegocTo-
BepHW. MogobHO Ha MasHuWHUTE, TyK ce
oynTa TeHAEHUMS 3a NO-BUCOKO ChAbXaHue
Ha 6eNTbUYMHN B MISIKOTO NPY BCUYKN FTpynn
3a Mecel, OHW CnpsaMo Mecel, anpun,
pasnukmTe ca HMcKo goctoBepHu (p<0.5).
ToBa yBe/iMyeHne ce Ab/IXM MO-CKOPO Ha
YBENIMYEHOTO CbAbpXaHWe Ha KaselH B
M/IAKOTO, OTKOJIKOTO OT HeKasewHHus 6en-
TbK, KbAETO pa3nuuusata Mexay rpynuire ca
MUHVMaJTHW.

Petrova et al. (1998) cbwo otuntar
HamasleHVe Ha MleyHocTTa npe3 JlakTta-
LUMOHHNSA Nnepuog 1 yBenunyaBaHe Ha OCHOB-
HUTE KOMMOHEHTU Ha MNSAKOTO U Hamasle-
HWe npu nakTosata. [JokaTto CbAabpXaHUeTo
Ha Ka3eliH 1 Heka3enHeH 6eNnTbk e ¢ 6An3Kn
CTOMHOCTU MeXAy rpynuTe 3a CbOTBETHUTE
MeceLW, HO CbLLIO Ce oTYnTa TeHAEeHUMS Ha
yBeNnyeHve B Kpas Ha [OWHMA nepuop,.
HawwuTe gaHu ca Mo-HUCKM NO OTHOLUEHWe
Ha cpefHO AHeBHaTa MJIEYHOCT ycTaHoBe-
HuTe oT Genkovski et al. (2002), HO ¢ no-
BUCOKA XMMWUYHU CTOMHOCTU Ha MJeyHa
Ma3HWHa, 6eNTbYMHN, KasenHa n ap.

NlakTo3aTa € no4YTM KOHCTaHTHa
BE/IMYMHA, KOATO HamasisBa He3HaunTennHo
npes goiHna nepuog (Tabnvum 1, 2 n 3).
[JokaTto Petrova et al. (1998). cvobLwiasar,
Yye flakto3ata € efUHCTBEHUS KOMMOHEHT
He kopenupaL, ¢ fobusa Ha mnsako. OTve-
TEHO € CbAbPXAHWETO Ha Kaiuwi, Karto
OCHOBEH KOMMOHEHT nognomaraty nogacup-
BaHETO Ha M/IAKOTO. Pasnnumnara B Cbabp-
XaHMeTo Ha Kanuuum Mexay rpynute wu
06LL0 3a nepuoga ca MUHMMasIHU, KaTo ce
cnefBart NpoMeHUTe B 3aBUCMMOCT Meceua
Ha naxkrauus.

N3BOAN

YcTaHoBeHa € TeHAeHuus 3a no-
BMCOKA MJIEYHOCT Mpe3 Mecel, anpun u
CbAbpXaHne Ha 06l 6enTbK, Ka3euH u
Kanuuii B MASIKOTO Ha Npw rpynuTe oBLe C
6s11a NMUrMeHT Ha pyHoTto (1 n 2 rpynn.) B
CpaBHeEHWe C cuBUA N BexeB NUIMEeHT Ha
PYHOTO Mpe3 [ONHWA Nepuof. CbOTBETHO
0.440 po 0.362 1. OBueTe OT 4-Ta rpyna (c
KasiBa NUrMeHTauus) umar cpaBHUTEN-
HO NO-HMCKa [HEeBHa MJIEYHOCT, HO £
nogabpXxar npe3 OoliHua nepuopg, 6e3
pPA3KO HamasnieHne CbOoTBeTHO 344 [0

months are unreliable. Like fats, there is
a tendency for a higher protein content in
milk in all groups in June compared to

April, the differences are with low
reliability (p<0.5).
The increase is due to the increased

casein content in milk rather than to the
non-casein protein where the differences
among groups are minimal.

Petrova et al. (1998) also reported
a decrease in milk vyield during the
lactation period and an increase in the
main components of milk and a decrease
in lactose. While the content of casein
and non-casein protein is in close values
among groups for the respective months,
but also an increase trend is reported at
the end of the milking period. Our data
are lower in relation to the average daily
milk yields found by Genkovski et al.
(2002), but with higher chemical values of
milk fat, protein, casein and others.

Lactose is an almost constant
value which decreases slightly during the
milking period (Tables 1, 2 and 3). While
Petrova et al. (1998) report that lactose is
the only component not correlated with
milk yield. Calcium content has been
reported as the main component for milk
curdling. The differences in the content
of calcium among groups and total for the
period are minimal, following changes
according to the months of lactation.

CONCLUSIONS

A tendency for higher milk vyield
was observed in April and content of total
protein, casein and calcium in milk of
sheep with white fleece (1 and 2 groups)
compared to the gray and beige pigment
of the fleece during the milking period
respectively 0.440 to 0.362 I. The sheep
from the 4" group (with  brown
pigmentation) have comparatively lower
daily milk yield but they keep it during the
milking period without a sharp reduction of
344 to 0.300 | respectively. The same
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0.300 I. CbwmTe XunBOTHM (4-Ta rp.) npe3 | animals (4th group) during the milking
JOVHMA nepuod ca CcbC cpaBHMTEesNHO | period had comparatively higher values of
BMCOKM CTOMHOCTM Ha MneyHa masHuHa | milk fat (5.62-8.10%). Sheep (2nd group)
(5.62-8.10%). C no-Bucko cbabpxaHue | with white fleece and dark head and legs
Ha npoTeMH M KaseuH ca osueTe (2-pa | had higher protein and casein content
rpyna) ¢ 6510 pyHo u TbMmHu rnasa u | (5.39 to 6.40 and 3.86-4.63 respectively).
Kpaka (cboTBeTHO 5.39 no 6.40 n 3.86-
4.63). Mpu Bcuukn rpynn cbabpkaHueTo | For all groups, the fat content is inversely
Ha MasHuMHa e obpaTHO nponouuoHasHo | proportional to the amount of milk.
KO/INYECTBOTO M/ISIKO.
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PE3IOME

MpoBeneHoO e npoy4ysaHe Ha 6MON0-
rmyHata epekTMBHOCT Ha MecHaTa Mpoayk-
TUBHOCT npu Teneta OT nopogara YLl
(BW) —10 6p. 1 HeliHn KpbcTOCKM € Lapone
(BWxCh) — 9 6p., JlumysnH (BWxL) — 5 6p. ,
Xepedopa (BWxH) — 11 6p. n AbepanH
AHryc (BWxA) - 11 6p. buuyertata ca
yrosiBaHy Ha B0/ C LenogaxbeHa cmecka
[o 500 gHeBHa Bb3pacT. YCTaHOBEHO €, 4ye
Han-BMCOKO Terno npu knaHe (523 kg) u
Hali-BMCOK AHeBeH npupacT (1050 g) ca
NOCTUrHa/IM  TeneTata  KPbCTOCKM  C
Xepedopa. TenetaTta kpbcTocku ¢ LWapone
npeBb3XoX4aT ocTaHauMTe rpynu npu
KnaHunyHua paHgemaH — 60,58% 3a Tonbn
Tpyn n 59,44% 3a oxsafeH Tpyn. Yrosea-
HuTe o 500 AHeBHa BbL3PACT KPbCTOCKA C
LLapone nmaT Haii-BUCOKM KOeULUNEHTN Ha
6uonornyHa eqeKTUBHOCT Ha npupacTta
(12,65%), Ha Tpyna (12,52%) 1 Ha nonydye-
HOTO Meco (10,14%), KoeTo ce Ab/DKM Ha
no-406poTO 0NON30TBOPSIBAHE HA (ypaxUTe.

KntouoBu aymu: TeneTta KpbCTOCKM,
6uonornyHa ePeKTMBHOCT, MeCO, KNnaHu4eH
aHasM3, npupacTt, Onosi30TBopsiBaHe Ha

thypaxa
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SUMMARY

A trial on the biological efficiency of
meat productivity was initiated in non-
castrated male calves of the Black-and-
White breed (n=10) and its crosses with
Charolais (n=9), Limousin (n=5), Hereford
(n=11), and Aberdeen Angus (n=11). The
animals were fattened ad libitum on
compound feed up to 500 days of age. It
was found that the highest slaughter
weight (523 kg) and the highest daily gain
(1050 g) belonged to the crosses with
Hereford. The crosses with Charolais

outperform the other groups in hot-
carcass (60.58%) and cold-carcass
(59.44%) dressing percentage. The

fattened 500-day Charolais crossbreds
have shown highest biological efficiency
of live gain (12.65%), carcass weight
(12.52%) and meat yield (10.14%), which
is due to superior feed conversion.

Key words: crosshred calves,
biological efficiency, meat, carcass, gain,
feed conversion
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Pegnua astopu (Todorov, 1987;
Videv, 1994) npenopbyBaTr yrosiBaHeTO Ha
Teneta OT pas/iIMYHU NOPoAM U  TEXHWU
KpbCcTOCKM A0 15-18 meceyHa BbL3pacT, 3a
Ja ce nocTurHe Han-ronsiM MHTEH3UTeT Ha
pacTexa v peHTabunHo yrossaHe. Otuzbirov
(2001) oT6ennA3Ba, Ye TeneTa, yrosaBaHu npu
WHTEH3MBHM YC/IOBUA JocTurar B no-msaga
Bb3pacT CTeNeH Ha OXpPaHeHOCT, Npu KOATO
3anoysa oOT/IaraHeTo Ha NnoBeye T/TbCTUHM
OKOJ10 BbTpeLlHuTe opraHu. C yBesimyaBaHe
Ha >XMBOTO Tersi0 Ha XWBOTHWUTE ONOJ30-
TBOpPSIBAHETO Ha dypaxa ce B/OLIaBa,
3aWoTo ce yBenuyasar pasxogmute  Ha
dypax, HeobxoaMMU 3a MNoAAbpXaHe Ha
XU3HEeHUTe yHKLUUKM, a Hapef C ToBa ce
yBenuyaBaT U MasHMHUTE B MecOTO 3a
CMeTKa Ha GenTbuMHuTe, 3a YMIATO CUHTE3
ce un3pasxofBaTr noBeye XpaHWUTENHW Be-
wectsa. Jo nogobHn 13BoaM 3a ycnosmusaTa
Ha cTpaHaTa e cturHan Todorov (1989) npu
npoyysaHe Ha yroutesiHara CrocOBGHOCT K
KNaHu4yHuTe npusHauym npu  6uyeta oOT
nopoaute Xepecdopsn, AbepauH AHIyc u
TEXHU KPbCTOCKW, a 3a 4YyxbuHa — Bure§
and Barton (2012) npu KPbCTOCKM MexXay
Llapone n CumeHTaJ!.

Rusev et al. (1979) couat, 4e OTHO-
CUTEeNHUA OSN Ha MycKynaTypara oT 6 o 24
MeceyHa Bb3pacT 3anassBa NnoyTv efHaksa
CTOlAHOCT OoT 66,6 Ao 71,3%. ToBa paBa
OCHOBaHVe Ja cuMTame, 4ye yrosiBaHeTo Ha
Teneta cnepf 24 meceua HAMa ga gosege
[0 yBenuMyaBaHe Ha MyckynaTypaTa, a [0
HatpyrnsaHe Ha MNO-TONIIMO  KOJINYECTBO
TAbCTMHU. Berg and Butterfield (1976) onpe-
[enaT CbAbpXaHWeTo Ha MycKynartypara
KaTto OCHOBEH rfokasaTtesi 3a OLeHKa Ha Ka-
4ecTBOTO Ha Tpyna B Lenusa CBAT. YBesnu-
YEHOTO KOSIMYeCTBO TABCTUHW B Tpyna
oKa3sBa BINSHWE KaKTo BbpPXy 6uosornyHara
e()eKTMBHOCT OT YrosiBaHeTo, Taka U BbpPXy
KayecTBOTO Ha MmecoTo. Cnopeg Wood
(1984) B Tpyna e Heobxoaum onpegeneH
onTuManeH MUHUMYM OT TNBCTUHU, KOETO e
BaXeH (hakTop 3a BKYCOBUTE Ka4yecTBsa,
cneundonyeH apomar 1 HeroBaTa COYHOCT.

EchekTMBHOCTTa, OTYeTeHa KaTo
pasxof Ha KpbMHM earHuum 1kg npupacrt,
HamansBa CW/IHO C OTK/IOHABAHETO Ha
rnoBeye XpaHWTENHW BellecTBa 3a obpa-

55

INTRODUCTION

In purebred and crossbred bullocks
highest growth rate and profitability is
recommended to be achieved through
fattening until reaching 15 to 18 months of
age (Todorov, 1987; Videv, 1994).
Otuzbirov (2001) states out that the
intensively fattened bullocks reach obesity
in younger age, whereupon excessive
deposition of adipose tissue around the
internal organs is observed. The higher
the live weight, the worse the feed
conversion, in response to the increasing
needs for maintenance of vital functions,
which is accompanied with increasing
content of intramuscular fats at the
expense of proteins, the synthesis of
which requires more nutrients.

Such are the conclusions on national
scale of Todorov (1989) in a study on the
fattening performance of Hereford and
Aberdeen Angus purebred and crossbred
bulls, and on international — of Bure$ and
Barton (2012) in Charolais x Simental.

Rusev et al. (1979) established that
the proportion of muscle tissue from 6 to
24 months of age remains in close ranges
of 66.6 to 71.3%; hence the reason to
associate fattening after 24 months not
with musculature development but with
excessive deposition of visceral fats.

Berg and Butterfield (1976) define muscle
percentage as a main indicator for
carcass quality evaluation on global scale.

The increasing adipose deposition affects
both biological efficiency of fattening and
quality of meat. According to Wood
(1984), there is a reasonable minimum of
carcass fats determinative for gustative
properties, specific odour and succulence
of meat.

Efficiency, empirically expressed as
conversion of energy into 1 kg of live gain,
is strongly penalized by the deviation of
larger quantities of nutrients to deposition



3yBaHEeTO Ha TbLCTUMHU (Todorov, 1989).

C HacToAWOTO npoy4yBaHe CHU
noctaBuxme 3a Len aa yctaHoBuM 61oso-
rmyeckata ehekTMBHOCT Ha MecHaTa npo-
OYKTUBHOCT npu 6uyeta oT UL nopoga u
mMecoganiHn KpbcTockn ¢ YL, yrosiBaHu
0o 500-gHeBHa Bb3pacT.

MATEPWNAN N METO4WA

B wu3cnegBaHeTo 65iXxa BK/HOUYEHU
MBXKN HEKacTpUpaHn TesieTa CbOTBETHO:
10 6p. oT nopogata YLl (BW), 9 6p. F;
KpbCTOCKM Ha YLUT ¢ Wapone (BWxCh), 5
6p. F1; KpbcTOCKM Ha UYLWUlT ¢ JIumysuH
(BWXL) n no 11 6p. F; KpbCTOCKM Ha
Xepedopg (BWxH) n YWI ¢ AbepguH
AHryc  (BWxA). WHpopmaynata 3a
Bb3pacTtTa Ha XKMWBOTHUTE OT neTTe
NMopoAHN TPYNM B HaA4Yas/lI0TO M B Kpas Ha
onvTa e usnoxeHa B Tabnuua 1, 3aegHo
CbC CbOTBETHATA MPOABL/HKATENHOCT Ha
ONWUTHUSA NEPUOA.

of fats (Todorov, 1989).

The present study was initiated with
the aim to evaluate the biological
efficiency of meat production in male
calves of the Black-and-White breed and
its crosses with beef-purpose breeds
fattened to 500-day age.

MATERIAL AND METHODS

The study assigned non-castrated
(intact) male calves as follows: 10 heads
of the Black-and-White breed (BW), aka
Bulgarian Holstein; 9 heads F; crossbreds
BW x Charolais (BWxCh); 5 heads F; BW
x Limousin (BWxL); 11 heads F; BW x
Hereford (BWxH); and 11 heads F; BW x
Aberdeen Angus (BWxA). The data about
the age of the animals from the five breed
groups at the start and at the end of the
trial are given in Table 1, together with the
respective duration of the experimental
period.

Tabnuua 1. Mpoab/MHKUTENHOCT Ha ONUTHNUS NEpPUOA U Bb3pacT B HAYa/I0TO 1 Kpast
Table 1. Duration of experimental period and age at start and end

Mopoga HauvasiHa Bb3pacT, AHU KpaiiHa Bb3pacT, gHu OnuTteH nepuog, AHW
Breed Starting age, days Finishing age, days Experimental period, days
n X£S X C n X£S X C n X£S X C
BW 10 197.2+4.4 7.33 11 500.2+¢4.8 542 11 303.0+0.63 0.69
BWxCh 9  197.4+3.6 541 9 503.4+36 370 9 306.0+0.00 0.00
BWxL 5 197.4+94 1064 5 496.4+9.4 7.28 5 299.0+0.00 0.00
BWxH 11 184.0£7.1 1288 11 503.0+7.0 842 11 319.0+0.00 0.00
BWxA 11 198.0+2.1 336 11 497.0£2.1 3.36 11 299.0+0.00 0.00

BW — Black-and-White breed; BWxCh — BW x Charolais; BWxL — BW x Limousin; BW x H -BW x Hereford;

BWxA — BW x Aberdeen Angus

XKuBoTHUTE 65iXxa OTrNexgaHu CcBO-
604HO B MHOMBUAYa/IHN GOKCOBE, XpaHeHU
1 NOeHV MHAVBUAYASIHO B 3aKpuTa crpaja c
[BopyeTa 3a [BMXEeHVWe Ha OTKpuTo. Te
6sxa xpaHeHu ad libitum c rpaHynupaHa
uenojaxbeHa cmecka B C/iefHUS CbCTaB:
KombuHupaH cypax — 50% 3a uenusa yrom-
TesIeH Nepuos 1 rpyéu dypaxu (stoLepHo-
BO CEHO U MNLeHMYHa c/iama npes oTAesHu-
Te nepuogn — po 200kg, 200-300kg u Hapg
300kg) CBHOTBETHO: /OLEPHOBO CEHO —
50%, 20% 1 10% u nweHn4yHa cnama — 0%,
30% u 40% B Ter/I0OBHO CbOTHOLIEHME.
KombuHnpaHusa ypax umawe cnegHus
CcbCTaB: uapesuua — 60%, euemuk — 22,0%,

The animals were housed indoors
in free individual boxes with an open
exercise yard, and with individual manger
and drinker. They were fed ad libitum
pelleted compound feed with the
following composition: for the whole
fattening period 50% concentrated meal,
and for period | (to 200 kg live weight),
period Il (200-300 kg), and period Il (over
300 kg) respectively 50%, 20%, and 10%
alfalfa hay and 0%, 30%, and 40% wheat
straw, expressed in weight percentage.
The concentrated meal had the following
composition: corn — 60%, barley — 22%,
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CNbHYOrNenos Wpot — 16,2%, gukanuues
gochatr — 0,4%, rotBapcka con — 1,0%,
MUKpOesieMeHTHa cMecka 3a rosega — 0,2%
N BUTAMUHEH MPeMUKC 3a NPexXmBHU Ne27 —
86CM - 0,2%.

B 1 kg uenopgaxbeHa cmecka ce
cbabpXaxa 3a |-Bu TernoseH nepuog —
KEP — 0,97%, MNCY — 96g; 3a BTOpUA
nepuog — KEP — 0,96%, NCY — 86g, a 3a
Tpetus nepuof — KEP — 0.86% wn MNCY —
81g. ExxeHEBHO Ce KOHTponupalle Kosiv-
4ecTBOTO Ha m3pasxogBaHute hypaxu, Ha
nosiyyeHmTe octarbUy — fABa  NMbTH
CeIMUYHO N BEHBX Ha Mecela — XWUBOTO
Terno Ha yrosiBaHute Teneta. CpefHuAT
HeTeH npupacT 3a [eH OT Bb3pacTra npu
knaHe (HIMB) 6ewe onpegeneH 3a ToNbA
Tpyn 3aegHo c 6bLO6peumTe U OKOI06BLO-
peyHuTe TNBLCTMHW. 3a ycTaHoBABaHe
Be/iMYMHATa Ha KJNaHU4yHUTE npusHaum
cnep 24-yacoBo rnagysaHe, 6e M3BbpLUEH
KNaHuyeH aHanu3 no MeToAaukara Ha
Zahariev u Pinkas (1979), a 6uonornyHara
e()eKTMBHOCT € u3uucneHa no Buaou3Me-
HeHaTta oopmyrna Ha Large (1973). Bcuuku
pesynrtatu OT u3cnegBaHusita 6sixa obpa-
60TeHn no o06Wwo npuetuTe MeTogu Ha
BapuaLmoHHaTa cTaTucTuka.

PE3YJITATN N OBCBXAJAHE

JaHHuTe 3a pacTexHute
CNOCOGHOCTM Ha YrosiBaHWTE XWMBOTHU ca
pjageHn B Tabnuua 2. TenetaTa

KPbCTOCKM € Xepedopa AocturaT Hai-
BMCoko xwueo Terno (541,7 kg) — no-
BMCOKO ¢ 87,9 kg (OTHOCUTENHA pasfnmka
oT 19,4 %) oT Hail-3/1e npeacTaBuAnUTE ce
KpbCTOCKM C JIumy3uH u ¢ 47,5 kg (9,6 %)
OT cnefpalunTe r KpbeTocku ¢ Lapone.

sunflower oilcake — 16.2%, dicalcium
phosphate — 0.4%, salt — 1.0%, mineral
premix for cattle — 0.2%, and vitamin
premix for ruminants Ne27-86CM — 0,2%.

The energy content is given in a
measure called Feed Units (FU) used in
Bulgaria (1 FU= 6 MJ). One kilogram of
concentrated meal consisted of 0.97 FU
(5.82 MJ) and 96g intestine digestible
protein (IDP) for period I, 0.96 FU (5.76 MJ)
and 86 g for period II, and 0.86 FU (5.16
MJ) and 81 g for period Illl. The
consumption of forage was controlled once
daily, the forage wastes — twice weekly, and
the live weight of the fattened animals —
once monthly. The net weight gain per day
of age at slaughter (NGA) was estimated for
hot carcass with kidneys and renal fats. For
the evaluation of the slaughter traits in the
24-hour feed-deprived animals, was
conducted a carcass analysis according to
the methodology of Zahariev and Pinkas
(1979), and for the assessment of the
biological efficiency was applied the
adapted formula of Large (1973). All data
were processed under the conventional
statistical procedure.

RESULTS AND DISCUSSION

The results related to growth
development of the fattened animals are
presented in Table 2. The Hereford
crossbreds have shown to attain highest
live weight (541.7 kg) — by 87.9 kg
compared to the lowest performing BWxL
(relatively by 19.4 per cent) and by 47.5
kg compared to the second best BWxCh
(9.6 per cent).

Ta6nuua 2. XXMBO Tersio B Ha4asloTo M Kpasi Ha onuTa U cpefieH HeTeH npupacT 3a

[eH OT Bb3pacTtTta npu knaHe (HMB)

Table 2. Live weight (LW) at start and end and net weight gain per day of age at

slaughter (NGA)

Mopoga HauanHo xuBo Terno, kg KpaliHo xwuBo Terno, kg HIMB, g
Breed Starting LW, kg Finishing LW, kg NGA, g
n X£S X C n X£S X C n X£S X C

BW 10 198.0+8.2 13.8 11 480.6x12.3 8.5 6 545.0+0.01 5.3
BWxCh 9 190.4+ 4.5 7.1 9 494.2+15.9 9.6 5 612.0+0.02 7.0
BWxL 5 199.6+24.2 27.1 5 453.8+23.7 11.7 5 516.0+£0.03 13.3
BWxH 11 206.8+6.1 9.7 11 541.7+9.1 56 11 583.0+0.01 7.6
BWxA 11 192.2+8.1 139 11 469.8+10.9 7.7 10 546.0+0.01 6.2
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KoeTto e no-3Haunmo, € 4e Te
(BWxH) ca peanusupanm 1 Haii-BUCOK
cpegeH pgHeseH npupact ot 1050 g
(Tabnuuya 3), cnegBaHn OT KPbCTOCKUTE C
Wapone (991g). Hai-cnabo no TO3M
npusHaKk ca ce npeacrtaBuin 6Guyetara
BWxL — Te orctenear ¢ 19,0 un 14,2
npoLeHTa CbOTBETHO Ha KPbCTOCKUTE
BWxH n BWxCh. Ta6nuuarta nokassa
Cbllo, Ye Hali-gobpe ca ycBosiBA/IU
ypaxa TesetaTa KpbCTOCku C Lapone.
Pa3xoabTt Ha KEP 3a nonyyaBaHeTo Ha 1
kg npupact npu BWxH e camo ¢ 2,8
npoueHTa no-Bucok, npu BWxA wu
yncrtonopogHute YLWI — cbOTBETHO C
11,9 wn 14,7 npoueHTa, Aokato npu
KpbcTockute  BWXL  oTHocutesniHarta
pasnivka Bb3nm3a Ha 24,3 npoueHTa.

What is more important, they
(BWxH) have realized highest daily gain
of 1050 g (Table 3), the second highest
belonging to BWxCh (991g). The lowest
value of this trait is observed in the BWxL
bulls — by 19.0 and 14.2 per cent as
compared to BWxH and BWxCh
respectively. Table 3 also indicates that
best is the feed conversion of the BWxCh
crossbreds.

The needed energy for the attainment of
1 kg live gain in BWxH is by only 2.8 per
cent higher, in BWxA and pure BW — by
11.9 and 14.7 per cent, while in BWxL
crossbreds the relative difference is as
big as 24.3 per cent.

Tabnuua 3. CpefleH AHEBEH MNpupacTt U ONoN30TBOPSBaHE Ha KOMIMOHEHTU Ha
thypaxa — eHeprus (B KEP) n npotenH cmunaem B vepBata ([MCH)

Table 3. Daily gain and conversion of feed components — energy in feed units
(1 FU= 6 MJ) and intestine digestible protein (IDP)

Mopoaa MpupacT, g Pasxog 3a 1 kg npupact / Conversion into 1 kg gain
Breed Daily gain, g KEP / Energy, FU Nncy/IDP, g
n X£S X C n X£S X C n X£S X C
BW 10 936.0+0.04 12.8 11 9.05x0.43 159 11 1379.0+0.02 4.4
BWxCh 9 991.0+0.05 156 9 7.89x0.35 13.3 9 1294.0+0.01 2.6
BWxL 5 850.0+0.05 146 5 9.82+0.63 144 5 1386.0+0.01 1.1
BWxH 11 1050.0+0.02 8.0 11 8.11+0.18 7.4 11 1415.0+0.01 2.2
BWxA 11 928.0+0.06 11.1 11 8.83x0.36 13.6 11 1340.0+0.01 3.2
Pesyntatute oT KNaHU4HUA The data from the carcass analysis

aHanm3 (Tabnuum 4 n 5) couar, 4ye Hai-
BMCOKO Tersio Ha Tpyna umar 6uyetarta
KpbCTOCKM C Xepedopd, KOETO e CbOoT-
BETCTBME C pe3yntatute B Tabnuua 2.
Buyetata BWXCh, kOMTO umMaT CbLLO0
cpaBHMUTENHO [J06po Terno Ha Tpyna,
UMaT Hali-BMCOK KNaHU4yeH paHgemMaH Ha
Tonbn (60,58%) n Ha oxnageH (59,44%)
Tpyn, cnegsaHn OT KPBbCTOCKUTE C
AbepanH AHryc — cboTBeTHO 57,96% u
56,81%. C Hal-HUCBHK KIaHWYeH paHpe-
MaH o4yakBaHO Ce npeAcTasBAT TeseTara
LUl — 54,10% Ha Tonbn Tpyn 1 53,29%
Ha oxnafeH Tpyn.

(Tables 4 and 5) show that the highest
carcass weight belongs to BWxH, which
corresponds to the results in Table 2. The
BWxCh bulls, which have also relatively
good carcass weight, performed with
highest dressing percentage out of both
hot (60.58%) and cold (59.44%) carcass
weight. while that of BWxA is second
highest  (respectively 57.96% and
56.81%). Expectedly worst is the
performance of the pure BW animals with
54.14 and 53.29% for hot and cold
dressing percentage.
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Tabnuua 4. X)KMBo Tersio npu knaHe (cnepn 24-4acoB rnaf) v Tersno Ha Tpyna
Table 4. Live weight at slaughter (after 24-h feed deprivation) and carcass weight

Mopoga  Terno npu knaHe, kg Terno Ha Tpyna / Carcass weight, kg
Breed Slaughter LW, kg Tonbn / Hot OxnapeH / Cold
n XS X C n XS X C n XS X C

BW 6 494.0+9.4 47 6 2672458 53 6 263.0+5.7 5.4
BWxCh 9 470.6+14.8 94 5 300.2+10.0 6.7 5 294.6+8.9 6.7
BWxL 5 44144253 128 5 250.6+16.4 14.6 5 245.2+16.2 14.8
BWxH 11 523.4+8.8 56 5 3052+74 49 5 300.8+6.3 4.7
BWxA 10 456.9+11.2 81 5 2814+87 62 5 2734+78 6.4

Tabnuua 5. KnaHn4yeH paHAeMaH Ha TOMb/1 M OX/1afieH TPYN 1 CbAbpXaHMe Ha Meco
Table 5. Dressing percentage of hot and cold carcass and meat yield

Mopoaa  KnaHuyeH paHgemad, % / Dressing percentage Meco B Tpyna, kg
Breed Tonbn / Hot OxnageH / Cold Meat yield, kg
n XS X C n XS X C n XS X c

BW 6 54.14+122 55 6 53.29+1.20 55 6 2150+6.5 6.7
BWxCh 5 6058+092 3.0 5 59441058 22 5 243.0+85 7.8
BWxL 5 56.66£t0.56 2.2 5 5556+0.52 21 5 196.2+16.0 18.2
BWxH 5 56.28t0.62 24 5 5548+048 19 5 246.9+6.3 5.7
BWxA 5 57.96+1.04 36 5 56.81+1.03 40 5 224.6+56 5.6

BuonornyHata eqekTMBHOCT uspa-
351Ba OTHOLLUEHWETO Mexay MecofaitHuTe
npusHauy 1 nspasxogsaHnTe dypaxm 3a
nepvoga Ha yrosisaHe (Tabnuua 6).
AGCONIOTHUTE CTOMHOCTW Ha MpuU3HaUuTe
oTpassiBaT MpPaBoONPONOpPLMOHaNIHO 6u1o-
nornyHaTa UM eqPEKTUBHOCT.

The estimates of biological
efficiency, expressed as a ratio between
the carcass traits and the feed intake for
the fattening period, is given in Table 6.
The values of the traits represent in direct
proportion their biological efficiency.

Tabnuua 6. bBuonornyHa eheKTUBHOCT Mo Large (1973)
Table 6. Biological efficiency by Large (1973)

Mopoga Mpupact Terno Ha Tpyna MonyyeHo meco
Breed Daily gain Carcass weight Meat yield

BW 11.09 10.45 8.41
BWxCh 12.65 12.52 10.14
BWxL 10.18 10.04 7.86
BWxH 12.33 11.24 9.09
BWxA 11.32 11.48 9.16

He3aBucumo u4e Tesietata KpbC-
Tockn ¢ LWapone otctbnBar Ha Tesu C
Xepedopg no npupact (Tabnuuya 3),
Terno Ha Tpyna (Ta6bnuuya 4) n goéuTo
Meco (Tabnuua 5), Te M npeBb3XoOXaaT
Mo OTHOLIEHWE Ha 6uonormyHaTa ecpek-
TMBHOCT, OCOGEHO WO ce oTHacsa pgo
nocnegHuTe ABa Mpu3Haka — CbOTBETHO
12,52% wn 10,14% cpewy 11,24 % wu

Although BWxCh crossbreds show
lower performance than BWxH in daily
gain (Table 3), carcass weight (Table 4),
and meat vyield (Table 5), they are
superior in biological efficiency, chiefly
with regard to the latter two traits —
respectively 12.52 and 10.14% versus
11.24 and 9.09%.
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9,09%. ToBa ce Ob/MKM Ha No-rosieMuTe
KonmyecTtBa T/AbCTUHW, KOUTO oOTnarart
KpbCTOCKMTE C Xepediopg 1 No-a4obpoTto
ycBOsiIBaHe Ha (pypaxa OT Tenertara
KpbCcTOoCckM ¢ LUWapone (Tabnuua 3).
OCHOBEH KOMMOHEHT Ha diopmynara Ha
Large (1973) e pa3xoabT Ha hypax 3a
efnHMLa NPoaYKUUS.

YrosBaHuTe [0 efHa U cblwa
Bb3pacT TesieTa nokaseaT TeHAEeHUUS 3a
no-BMcoka 6monormyHa eqekTMBHOCT Ha
npvpacTa 1 nNo-HMUcka Ha ocTaHasMTe gga
npu3Haka — Terso Ha Tpyna v nosly4eHo
Meco.

Moxe pga ce 00606wWn, 4ye npwu
yrosiBaHe Ha HekacTpupaHu 6Guyeta go
500-gHeBHa Bb3pacT, Hali-BMCOKa pac-
TeXHa CMOCOBGHOCT ce ovakBa fa umart
KpbCTOCKMTE C Xepediopd, HO kaTo ce
uma npeaBua CTOMHOCTUTE Ha Hali-gobpa
6uonoruyHa eekTMBHOCT Ha HaszaTa Ha
Hali-0obpo oMnon3oTBOpsiBaHE Ha dypa-
Xa, MOXe fda 3akniuun, ye LWe e Hali-
n3rogHo (B 3aBUCUMOCT W OT [Apyru
MKOHOMMYeckn ycnosus) UYL pga ce
KpbcTocBa c Lapone, B cpaBHeHve
Cblo ¢ AGepamnH AHryc n JIMMy3uH.

n3BOAMN

B onuTa c yrosiBaHe Ha Teneta OT
nopogarta YWl mn kpbcTockn c Lapone,
Xepedhopa, JiumysuH n AbepauH AHryc
Ao 500 pgHeBHa Bb3pacT Hal-BMCOK
[JHEBEH MpupacT nokasaxa KpbCTOCKUTE C
Xepedhopg (10509).

Hali-Bncoko xuBo Terno (523 kg ) n
Terno Ha tonbn Tpyn (305 kg) n meco B
Tpyna (246,9 kg) peanusupaT bGuuyetata
KpbCTOCKM ¢ Xepecdhops, AoKaTo KPbCTOC-
knte ¢ Lapone rm npesb3xoxaaTr npwu
KNaHW4YHUA paHaemMaH ¢ Haf 7 npoueHTa.

Tenetata KpbCcTOCKM C LLlapone nvat
HaW-BMCOKM OLEHKM Ha 6uonornyHa edoek-
TMBHOCT Ha npupacta (12,65%), Ha TernoTo
Ha Tpyna (12,52%) n Ha NO/y4eHOTO Meco
(10,14%) — pesynTaTt OT Hail-4obpoTo onosi-
30TBOpsiBaHe Ha (pypaxa. ToBa npeanona-
ra, ye Haii-usrogHo 6m 6uno YW pga ce
KpbcTocBa ¢ Llaporne, B cpaBHeHMe ¢ Xepe-
dhopa, AbepanH AHIYC 1 0CO6EHO C JINMY3VH.

This is due to the great fats deposition of
BWxH and to the better feed conversion
of BWxCh expressed in lowest relative
consumption of energy and protein per 1
kg of live gain (Table 3). Main component
in the formula of Large (1973) is feed
conversion ratio.

The biological efficiency of live gain
tends to be higher in all studied breed
groups of animals fattened to a fixed age,
compared to the other two traits —
carcass weight and meat yield.

In summary, with regard to
fattening intact bulls up to 500 days of
age, best growth performance is
expected to be attained with Hereford
sired animals but, in view of the estimates
of superior biological efficiency based on
best feed conversion, it can be
speculated (conditionally, in dependence
on other economical factors) that most
profitable would be to crossbreed the
Black-and-White breed to Charolais,
compared as well to Angus and
especially to Limousin.

CONCLUSIONS

The trial on fattening male calves of
the Black-and-White breed and
crossbreds with Charolais (BWxCh),
Hereford (BWxH), Limousin (BWxL) and
Angus (BWxA) up to 500 days of age has
shown that the highest daily gain was
attained by BWxH (1050 g).

The highest live weight (523 kg ), hot
carcass weight (305 kg) and meat yield
(246,9 kg) belong to the BWxH crossbreds,
while BWxCh outperform them in dressing
percentage by over 7 per cent.

The BWxCh crossbreds are
superior in biological efficiency of live gain
(12.65%), carcass weight (12.52%), and
meat yield (10.14%) — a result of the best
feed conversion. This renders breeding
Black-and-White cows to Charolais sires
conditionally more profitable than
crossbreeding with Hereford, Angus, and
especially Limousin.
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PE3OME

M3BBbpLUEHO e nNpoyyYBaHe Ha NakTu-
pawu MecogaiHu KkpaeBu OT nopogarta
AbepanH AHryc, KkpaBu KpbCcTOCKM F1
AbepanH AHryc X Xepecbopa n AbepauH
AHryc X Bbarapcko poforncko rosego c
Teneta Ha 3-4 Meceua, OTINexaaHu
BbPXY M3KYCTBEHO nacuile, B paioHa Ha
rpag TposH. lMacuweto e pasnosiokeHo
Ha 386 wMeTpa HaamMoOpcCka BWCOYMHA
BbpXy paBeH TepeH C TpafuuMOHeH
TPEBOCTOIA.

N3cnegsaHu ca noBefeHYeckUTe
peakuMy nawa M noymBka, ABWKEHWe wu
BOZOMNOW Ha KpaBuTe M 603aeHe, nawa u
noumBka npu Tenetata. OTYyeTeHM ca
METeOopOoNIorTMYHUTE MNoKasaTennm Xapak-
TEPHU 3a KbCHA eCeH.

YcTtaHOBEHO e, 4e KpaBuTe ca
nacnn ot 4,59 pgo 5,12 yaca cpefHO Ha
[JEeHOHoLMe N0 BPEME Ha eKCrNepuMeHTa,
a Tesieta ca 603anu 1 noumsanu 5-7 NbTu
npes3 AeHa 1 2-3 NbTy Npe3 HoluTa.

KntovoBn gymu: kpasu, 603aeHe,
noesezieHue, JeHoHoume, peakuuu,
aKToBe
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SUMMARY

A study was conducted on lactating
meat cows of the following breeds:
Aberdeen-Angus, crossbreeds F1
Aberdeen-Angus x  Hereford, and
Aberdeen-Angus x ’'Bulgarian Rhodope
Cattle’ with calves at 3-4 months, breed
on artificial pasture, in the region of
Troyan. The pasture is located at 386
meters altitude on flat terrain with
traditional grassland.

The following behavioural reactions
were studied: grazing and rest, moving
and watering of cows, and suckling,
grazing and rest of calves. The reported
meteorological indicators were typical for
late fall.

It has been found that the cows
were grazing from 4.59 to 5.12 hours
average for twenty-four-hour period during
the experiment, and calves were suckling
and had rest 5-7 times during the day, 2-3
times at night.

Key words: cows,
behaviour, twenty-four-hour
reactions, acts

suckling,
period,
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PenbT Ha nawara BbpXy U3KycTBe-
HV macuwa npu MecojaliHnTe rosega ce
pernaMeHT/pa OT 4oBeKa M 3aBuUcu OT
Ce30Ha M KOMIMYeCTBOTO U Ka4yecTBOTO Ha
M3non3BaHns TpeBoCTOi. Kpasata nace
He rnoeeye OT 8 yaca, KaTo Henocpepg-
CTBEHOTO OTKbCBaHE Ha TPeBU € OKOJI0 5
yaca. PUTbMBT Ha ABWXEHWE Ha 4entoc-
TMTE NpY mMecogainHuTe kpasu e 50 aBu-
XeHusa B MuHyTa, (Vuazen, 1959). Kpasu-
Te obuyatr mMnaga 3efeHa Tpesa, HO B
KbCHa eCeH OXOTHO MnpuemMaT W nagHanv
nincta ot b6, O6yk, Bbpba U radébvp
(Kalugin, 1968; Korochina, 1969).

Taylor and Field (1998) npumart, ye
cTepeoTuna Ha nosefeHre MmMa OCHOBHO
3HayeHne npu MecogaliHu nopoau rose-
Ja. Herosarta CbLYHOCT O3Ha4aBa, ye Te
Umart efjHaKkBu OeiCTBUS No efHO U CbLLO
Bpeme. MaWuvHUS WMHCTUHKT noaabpxa
3[paBa Bpb3ka Mexay KpasaTa n TeseTo
[0 okono 100-120 gHw.

Cnopep Albright and Arave (1997)
rosegara rnokassar MnoBuLEeHA aKTUBHOCT
npw nsrpesa Ha C/LHLETO 1 NPU HEroBUS
3anes.

Yonikovski et al. (2008) cturat go
n3BO4a, Ye No3HaHWATa 3a MOoBEeAEHMETO
Ha mecojaiHu rosega ca OCHoOBa 3a Mo-
JIECHOTO UM OTrnexgaHe U makcumasiHa
peanu3auns Ha NPOAYKTUBHUTE WM CMO-
CO6GHOCTUN. TAXHOTO COUMAIHO NoBedeHne
€ THACHO CBbP3aHO CbC CTpeca, KOWTO
[loKa3aHo yBsesiMyaBa Heb61aronpusATHOTO
JeicTBue Bbpxy NPOAYKTUBHOCTTA.

Grandin (2001) nuwe, 4e cbBpe-
MEHHOTO roBefOBbLACTBO 3a4b/IXUTENHO
BK/1IOYBA KOMMETEHTHO W3Mo/s3BaHe Ha
nosHaHuATa 3a NOBEAEHWETO Ha >XUBOT-
HUTe u 3abpaHa Ha W3M0M3BaHETO Ha
cuna.

Kudrin et al. (2016) akueHTynpat Ha
(hakTa, Ye HepoCTaTbK Ha MHOMO OT €eTo-
NIOTMYHMTE M3CrefBaHns ca nuncata egu-
HeH KpuTepun 3a OLeHKa Ha MoBefeHUeTo
Ha XMBOTHMTE. [oYTM HEBB3MOXHO € Ja ce
CpaBHsBaT [aHHW, Tbil KaTto B MOBEYETO
Cnyyau, Te HOCAT onucaTtesieH xapKTep.
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INTRODUCTION

The order of grazing on artificial
pastures in beef cattle is regulated by
people and depends on the season and
amount and quality of used grassland.

Cow is grazing no more than 8
hours a day, as the immediate picking of
grass is about 5 hours. The rhythm of
movement of jaws in beef cattle is 50
movements in a minute (Vuazen, 1959).
Cows like young green grass, but in late
autumn they willingly accept also fallen
leaves of oak, beech, willow and
hornbeam (Kalugin, 1968; Korochina,
1969).

Taylor and Field (1998) agree that
the behaviour stereotype is of key
importance in beef cattle breeds. Its
essence means that they have the same
actions at one and the same time.
Maternal instinct maintains a healthy
relationship between the cow and its calf
about 100-120 days.

According to Albright and Arave
(1997) cattle show enhanced activity at
sunrise and sunset.

Yonikovski et al. (2008) concluded
that knowledge of behaviour of beef cattle
is the basis for their easier breeding and
maximum realization of their productive
abilities. Their social behavior is closely
related to stress, which increases the
proven adverse effect on productivity.

Grandin  (2001) writes that
contemporary cattle breeding must
include competent use of knowledge of
animal behavior and banning the use of
force.

Kudrin et al. (2016) focus on the
fact that the shortcoming of many
behavioral studies is the lack of uniform
criteria for assessing the animal behavior.
It is almost impossible to compare data,
since in most cases, they have a
descriptive character.



Sheveleva u Baharev (2003)
nocoysar, 4e MOBeAEHYECKUTE peakuun
CnyXart KaTo BaKeH KpuUTepun 3a oLeHKa
Ha TEXHOHOJ/IOTMYHUTE YCNOoBUA, Cb3aane-
HW OT YOBEKa 3a XXMBOTHUTE KaTo npoLecu
Ha ONTUMAasIHO XpaHeHe 1 oTrnexaaHe.

Kudrin (2008) pokasBa, Ye Bb3pacTTa
W cucTemara Ha oT/iexaaHe okasBaT BAus-
HMe BbpXy NOBEAEHNETO Ha XUBOTHUTE.

Hinkovski et al. (1981) nuwar, ue
NnoBeAeHNEeTO Ha KpaBuTe Ha NaculleTo B
3HauuTesiHa CTeneH ce onpegena ot
KNMMaTuyHuTe haktopu, KOm4ecTBoTo U
KayecTBOTO Ha TPEBOCTOA, NOPOAHOCTTa
W NPOAYKTUBHOCTTA Ha XXMBOTHUTE.

Llenta Ha HacToALLOTO Npoy4yBaHe 6e
[a ce uscneasar OCHOBHWTE MOBefeHYeCcK
peakumMu Ha nakTupaliy MecojaiHu Kpasu
OT nopogata AGepauH AHIYyC U TexHute
KpbcTOCKM F1 c nopogute Xepedopa u
Bbnrapcko poaoncko roBefo OTrexaaHun
Ha nNpeannaHVHCKO W3KYCTBEHO nacuiie
3aeflHo C TefieTa Ccu.

MATEPVAT N METOOU

N3cnegsaHeto Gewe npoBefeHo
npe3 eceHta Ha 2016 rognHa B UIMK3 -
TposiH, Ha 3arpajieHo U3KyCTBEHO 3aTpese-
HO nacuule, pasnosiokeHo Ha 386 meTpa
HaJMOpCKa BUCOUYMHA BbPXY PaBeH TEPEH.

HanuuHna TpeBOCTON Ha nacuwieTo
bewe: TpbCTMKOBMAHA BnacaTtka (Festuca
arundinacea  Schreb) 55%, nuBagHa
meTtnmuya (Poa pratensis L.) 10%, nupeii
(Agropyrum repens L.) 10%, 6sna
petenuvHa (Trifolium repens L.) 5%, yepBeHa
petenvHa  (Trifolium  pretense L.) 5%,

3BesgaH (Lotus cirniculatus L.) 3%,
xneoenek (Plantago mayor L.) 2% wu
nnesesim  — 631  TpbH  (Onopordum
acantinium L.), MarapeLukm 6oaun
(Cardunns spp. L.), TpockoT (Cinodon
dactylon L.), cuHAa xnbuka (Cicorium

intybuss L.), unyek (Arctium lappa L.), k035
6paga (Rumex acetosela L.), guB MOpKOB
(Dancus carota L.) n gp. 5%.
MeTeoposiornyHnuTe  gaHHM  ca
B3€TU OT HabnwgeHuss Ha MeTeo noct
Haxojsll, ce HenocpefCTBEHO [0 nacwu-
weto. JaHHuTe ca OT [ABYKpaTHU exe-
OHEBHWU oTumTaHus (7.00 h n 21.00 h) Ha
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Sheveleva and Baharev (2003)
indicate that behavioral reactions serve as
important  assessment  criteria  for
technological conditions, created by
humans for animals as processes of
optimal feeding and breeding.

Kudrin (2008) proves that the age
and the breeding system have an
influence on the animal behavior.

Hinkovski et al. (1981) write that the
behavior of cows in the pasture is largely
determined by climate factors, the
quantity and quality of the grassland,
breed and productivity of animals.

The purpose of present study was
to investigate the main behavioral
reactions of lactating cows for meat of
Aberdeen-Angus breed and their cross-
breeds F1 with Hereford and Bulgarian
Rhodope Cattle, which are bred in a
foothill artificial pasture with their calves.

MATERIAL AND METHODS

The study was conducted in the
autumn of 2016 in RIMSA - Troyan, in an
artificial grassed pasture, situated at the
altitude of 386 meters on a flat terrain.

The existing grassland of the
pasture consisted of: tall fescue (Festuca
arundinacea Schreb) 55%, Kenthucky
bluegrass (Poa pratensis L.) 10%, quack
grass (Agropyrum repens L.) 10%, white
clover (Trifolium repens L.) 5%, red clover
(Trifolium pratense L.) 5%, bird’'s-foot-
trefoil (Lotus cirniculatus L.) 3%, plantain
(Plantago mayor L.) 2%; and weeds —
cotton thistle (Onopordum acantinium L.),
thistle (Cardunns spp. L.), Bermuda grass
(Cinodon dactylon L.), chicory (Cicorium

intybus L.), greater burdock (Arctium
lappa L.), sheep’s sorrel (Rumex
acetosela L.), wild carrot (Dancus carota
L.) etc. 5%.

Meteorological data are taken from
the observation of the weather station
located next to the pasture. Data are from
double daily readings (7.00 h and 21.00 h)
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t° (Ha CyXx W BNaXeH TEepPMOMETbHP),
OTHOCUTE/IHA B/IAXXHOCT Ha Bb3ayxa,
CKOPOCT Ha BATbpa, 06/1a4HOCT, BaJIEXMN.

MacuweTto e pasnonoXeHo Ha
nnout 15 gekapa n 6ewe M3non3saHo ot
6 KpaBu, TpM uMCTONOPOAHU AbepanH
AHryc, nge kpbcTockn F1 AbepauH AHryc
X Xepedop n egHa AbepanH AHryc x
Bbnrapcko poAorcko rosefo oTriexaaHn
3aefHO C TeneTata cu. Kpasute 65xa
pasgeneHn YCNoOBHO Ha [fABe rpynu-
YNCNOPOLHU N KPbCTOCKM.

YKnBoTHMTE 65Xxa HabnwgaBaHW Ha
nacuwieTo B NPOAb/IKEHNE Ha ABe [EHOHO-
wma. NoBefeHMETO Ha KpasBuTe W Teneta
HaslogaBaxme oT 6.30 go 18.30 npes3 aeHs
n ot 18.30 go 6.30 npe3 Houwita. Kpasute
nageHtTuduumpaxme ¢ Homepa ot 1 oo 6 ¢
nomoLuTa Ha uBeTeH cnpei. ColiaTa uaeH-
TUMKauma NpuaoxmxMe 1 npu Tenertata.
HabniogaBaHn 6sxa nNeT OCHOBHM NOBEAEH-
Yeckn peakuum — nawia, nodvBka (nexae,
CTOEHe, NPeXMBAHE), NPUABMXBaHE, Npuem
Ha BOJA W KbpMeHe Npu KpasuTe U Tpu
OCHOBHWM  MOBEAEHYECKN peakumnm npu
Tenetata-603aeHe, nawa W MoyMBkKa Ha
Tenertata. AKTOBETE Ha arpecusaTa KbMm xopa
uscneaBaxme AonbAHWTENHO. Habnwoge-
HMETO Ha >XMBOTHUTE B TeYeHWe Ha [Be
JEeHOHOWMA HU  gafe  Bb3MOXHOCT [Ja
noslyynm CBefEeHUs 3a PUTMUYHOCTTA Ha
nposiBeHNTe NoBeAeHYeckn peakumm. Peruc-
TpauuaTa UM oTpassiBaxme B NPOTOKO/N 3a
BCSIKO leHOHOLLMe.

ETononornynute peakuuy onpege-
JINXMe Ype3 XpoHOMeTpupaHe Ha pas/inyHu-
Te akTtoBe no MeToaukmte Ha Kovalchik

(1978), Velikzhanin et al. (1975) wu
Velikzhanin (2000).
Onpegenuxme 1 uHAeEKcuTe  Ha

auratenHa aktmeHocT (MOA), nHaekca Ha
XpaHuTenHa aktmBHocT (MXA) n nHgekca Ha
o6ua aktusHocT (MOA) no copmynute:

AOA=BpemeTO 13Mnon3BaHo
CTOeHe+BpeMeTo N3Mnon3saHo
npexwvssHe u nexaHe/1440

3a
3a

NXA=BpemeTOo 13Nn0/3BaHo 3a
nawa+spemMeTo n3nos3BaHo 3a
npexuesiHe/1440

MOA=BpemMeTO KOoraro >XMBOTHOTO Ce
€ Hamupasio B aKTMBHO CbCTOAHNE/1440
MonyyeHnte paHHM ca ob6paboTeHn
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of £ (dry and wet thermometer), relative
humidity, wind speed, cloudiness, and
precipitation.

The pasture is located on an area
of 15 da and was used by six cows, three
pure bred cows of Aberdeen-Angus, two
crossbreeds F1 Aberdeen-Angus x
Hereford and one Aberdeen-Angus X
Bulgarian Rhodope Cattle, which were
bred together with their calves. The cows
were divided in two groups — pure bred
and crossbreeds.

Animals were observed in the
pasture for two days. The behavior of
cows and calves was observed from 6:30
to 18:30 during the day and from 18:30 to
6:30 at night. Cows were identified with
numbers from 1 to 6 using a colour spray.
The same identification was also applied
for calves. Five main behavioural
reactions were observed — grazing, rest
(lying, standing, rumination), moving,
water intake and milking for cows; and
three main behavioural reactions for
calves, such as suckling, grazing and rest.
The acts of aggression towards people
were investigated further. The observation
of animals in the course of two days gave
us the opportunity to get information about
the regularity of the manifested
behavioural reactions. Their registration
was recorded in protocols for each
twenty-four-hour.

Ethological reactions were
determined by timing of different acts
according to the methods of Kovalchik
(1978), Velikzhanin et al. (1975) and
Velikzhanin (2000).

The index of motor activity was also
determined (IMA), the index of feeding
activity (IFA) and index of total activity
(ITA) according to these formulas:

IMA=time spent in standing+time
spent in ruminating and lying/1440

IFA=time spent
spent in ruminating/1440

ITA=time when the animal
been in an active state/1440

The data obtained were processed

in grazing+time

has



OGVOMETPUYHO U NpeACcTaBeHN B gnarpamu u
Tabamym.

PE3SYNTATU N OBCBbXOAHE

Mopopata AbepauH AHIYC e Cb3-
bapeHa B CesepHa WoTtnaHgua, B ycro-
BUATA HA XBAMUCTU TepeHwn, obpacnn c
ropu, Ho 6oraTM C WHTEH3VMBHA TPEBHA
pacTUTEsNIHOCT, KOATO Ce ycBosiBa Aobpe
OT >XMBOTHWUTE. AKIumarusmpaHa u ce
pasebXda B MHOMo CTpaHuM MO CBeTa,
BK/IIOYMTENHO U B Hawara. [pu npomuLu-
JIEHOTO KPbCTOCBAHE B rOBEA0BBLACTBOTO
BMHAry ce TbPCU XeTepo3uceH edekT u
TOBa € 3a/lerHasio npu ABynopaHuTe
KpbcTockn F1 AAXXEP n AAXBPT.

Mpu n3yyaBaHe Ha MNoBefEeHYECKU-
Te peakuuMum uWHTepec npepcrasnasar

biometrically and presented in charts and
tables.

RESULTS AND DISCUSSION

Aberdeen-Angus breed was
created in Northern Scotland, in the
conditions of foothill regions, covered by
woods, but rich in intensive grass plants,
which are well absorbed by animals. It
has been acclimatized and raised in many
countries all over the world, including
Bulgaria. The heterosis effect has always
been searched for in the industrial
crossbreeding of cattle, which is in the
basis of crossbreeding of two breeds F1
AAxHer and AAXBRC.

The influence of climate conditions
in the region is of interest in studying

B/IMAAHUETO Ha KNuMaTuyHuUTe ycnoBusa Ha | behavioral reactions. The temperature
paiioHa. Temnepatypata M BnaxHoctTta | and air humidity are fundamental
Ha Bb3yxa ca OCHOBHW efleMeHTUn xapak- | elements characterizing the climate, and
Tepuanpallm kimMata 1 3aefgHo ¢ gpyrmute | together with the other examined
u3cneaBaHN KOMMOHEHTM W TexHuTe | components and their values are
CTOHOCTM ca BUAHM oT durypa 1. presented in Figure 1.
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dur. 1. KnumatnyHmn ycrnoBus B palioHa Ha NacuLLeTo no gHu
Fig. 1. Climate conditions in pasture area in different days

MpeactaBeHaTa KnumaTorpama
nokasea, npe3 mMbpBua fAeH cpegHata t’
Ha Bb3gyxa, OTYETEHa MO CyX W MOKbP
TepmomeTbp, € 7,5°C (Makc.19,5C u
muH.1,6°C). Hab6niwogaBa ce ronsama
TemnepaTtypHa amnamTyga. OTHocuTenHa-

The climatogram show that in the
first day the average air t, measured
according to dry and wet thermometer,
was 7.5°C (max.19.5°C and min.1.6°C).
There was a large temperature range.
The relative humidity was 74%,
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Ta BMaXHOCT e 74 %, o6nayHocTTa e 8 npu
MakcumanHa 100, cpefHata CTOMHOCT Ha
BATbpa € 2,7 m/s (f1lek nonbx), HAma
peanu3upaHu Basniexu. BpemeTto e Tuxo, a
noysara BfaxHa.

Mpes BTOPYA AeH cpegHata t” e 5,4
C (makc.12,5°C 1 MuH.2,5°C). Makap u no-
Masika, OTHOBO € Haiuue, 3HauuTenHa
TemnepartypHa amnnTyga. OTHocutenHara
BNaXHOCT e 77%, obnayHoctTa € 6 npu
MakcumasniHa 100, cpegHata CTOMHOCT Ha
BATbpa e 1,7 m/s, a BanexuTe ca 2,8 I/m2,
BpemeTto e Tuxo, noysata BnaxHa. OTye-
TeHWTe TemnepaTypy ca MO-HUCKM OT
MbpBUA feH, cpegHara t° ¢ 2,1°C no -mariko,
MakcumanHarta t° no-manko ¢ 7°C, a MuHu-
MasiHaTa t° nokassa no-BUCOKM CTOWHOCTYU C
0,9°C. Habnogasa ce HaiuuvMe Ha cnabm
BaUIeXn. BnaxHocTTa Ha Bb3gyxa e no-
Bucoka ¢ 3%. [lloyBaTa € 3HAUUTESHO

B/1aXKHa.
CTtoliHoCcTMTEe Ha HabnwgaBaHuTe
NMoBefEHYECKN peakumMnm KpaBuTe ca

npeactaseHn B Tabnvua 1.

cloudiness was 8 at maximum 100, the
average winter value was 2.7 m/s (light
breeze), there was no precipitation. The
weather was nice and soil — humid.

During the second day, the
average t was 5.4° C (max.12.5°C and
min. 2.5C). Although it was smaller,
there was again a significant temperature
range. The relative humidity was 77%,
the cloudiness was 6 at a maximum of
100, the average value of the wind was
1.7 m/s, and the rainfall was 2.8 I/m2. The
weather was nice, and soil was moist.
The reported temperatures were lower
than the first day, the average t by 2.1°C
less, the maximum t° less with 7°C and
the minimum t showed higher values by
0.9°C. There were low rainfalls. The air
humidity was higher by 3%. The soil was
significantly humid.

The values of
behavioural reactions in
presented in Table 1.

observed
cows are

Ta6bnuua 1. PasnpegeneHve Ha BpeMETO 3a pPas/IMyHU MOoBefeHYECKN peakumn
npuv naktmpawm kpasm AA n Kpbctocku F1 AA x XEP n AAx BPI

Table 1. Distribution in tine of different behavioural reactions in lactating cows of
AA breed and crossbreeds F1 AA x HER and AA x BRC

NakTnpawm mecogaiHu kpasu / Lactating cows for meat

EnemeHTn Ha
nosegeHne

AbepanH AHryc
Aberdeen-Angus,

KpbcTockn F1 AA X XEP n AA X
BPI' / Crossbreeds F1 AA x

Elements of behaviour n=3 HER n AA x AAXBRC, n=3
min % min %

Mawa 299,3 20,78 312,3 21,69

Grazing

MounBka: BCUYKO 901,5 62,60 874,0 60,69

Rest: total

B T.4. CTOEHE 300,1 20,84 261,8 18,18

Including standing

NexaHe 601,4 41,76 612,5 42,53

Lying

MpexussaHe 355,5 24,69 367,1 25,49

Ruminating

MpugsmxsaHe 86,6 6,01 89,7 6,23

Movement

Mprvem Ha Boga 23,1 1,60 24,5 1,70

Water intake

KbpmeHe Ha TeneTta 137,5 9,55 139,3 9,67

Suckling of calves

Bcunuko / Total 1440 100 1440 100
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KpaBute oT aeTe HabnwogasaHu
rpynu ca nacnm cboTBeTHO 4,59 yaca
(299,3min.) mn 5,12 wyaca (312,3min.)
CpefHo 3a feHoHuwue. MNMpu nawara noka-
3aHaTa guctaHumsa mexay HabnwgasaHu-
Te XUBOTHUTE e 6una 2-3 mMeTpa, rpynu-
paHu ca 6unNM 06UKHOBEHO NO 2-3 XUBOT-
HWU, KaTO OTCTOSHUETO MeXAy pas/iMyHu-
Te rpynu e 7-9 metpa. [onyckawme, ye
BpeMeTpaeHeTo Ha naulata e CBbp3aHo C
KOHKpPETHUTE MEeTEeOpPOsIOrMYHN YCNOBUS.
CobliecTBeHa pasnuka Mexay [BeTe
rpynu ce Habiogasa npu noyvBkata, Kato
uano, koAato e 15,02 yaca npu 4mucTono-
pogHuTe XMBOTHM U 14,34 vaca npwu
KPBbCTOCKUTE WM pas3fiuka OT nopsgbka
Ha 32 MUHYTK unu 3,43 %. Tasn pasvka
oTAaBame MpeAMMHO Ha akTa CTOeHe.
Mpuemame, ye TOBa € B pe3ynrar oT
M3M0N3BaHETO Ha pas/IMyHUTE yyacTblUu
Ha nacuuleTto, OT ABeTe rpynu npes pas-
NINYHO Bpeme Ha JeHoHowwmeTo. Mouyms-
Karta ce ocCbluecTBABalle Ha pasnNyHu
yyacTblUM Ha naculieto, npeavmMHo B
nepudepusaTa npes AeHA 1 B LLeHTbpa My
npe3 Howra. KpaBute 6sixa Hansaraiu
BETPUNI006pPa3HO, KaTo B LEHTbpa Herno-
CpPeAcTBEHO [0 THAX 6sixa nonerHanu u
Tenetata. CTOMHOCTHO M3pas3eHa No4uB-
Kata e 874,0 m npu epHata rpyna wu
901,5 m npu gpyrata rpyna win noseve
ot 60 % OT AEeHOHOLWHOTO Bpeme, Kato
okono 35-40% oOT HeA ce OCbLECTBMU
npepn neHsA. OcTaHanuTe OCHOBHM NoBe-
[OEeHYecKn peakunn, KaTo fexaHe, Npexm-
BsiHe, CBOOOAHO MpeABvKBaHe W Mpuem
Ha BOJa ca CpaBHWUTE/IHO efiHaKBu Mo
CTONHOCTW. 0 BpemMe Ha KbpMEHeTO Ha
TenetaTta KpaBuTe CTOAXa W Mpexussxa.
Mpn gBe oT MalikuTe ce Habnwgasalle
ponyckaHe 603aeHe OT yyxAau Teneta no
HAKOJIKO NMbTWU. HabntogasaHa 6e n peakuus
Ha arpecusi KbM XopaTta OT efilHa OT YUCTO-
npogHuTe kpasu AbepguH AHryc, ocobeHo
npes3 TbMHaTa 4acT Ha AeHOHOLMETO.

Mpe3 ABeTe AeHOHOLWMA Habnoaa-
BaHWUTe TesieTa 68Xa KbpMeHU 6-7 NbTU
npes AeHs n 2-3 NbTU Npe3 HowTa, KaTo
cblWMTEe  nacaxa  NepuoauyHo  Ha

Cows of both observed groups
were grazing respectively 4.59 hours
(299.3min.), and 5.12 hours (312.3min.)
average for twenty-four-hours. During the
grazing there was a distance of 2-3
meters among animals in a group of 2-3
animals, as the distance among different
groups was 7-9 meters. We assume that
the duration of grazing is related to the
specific weather conditions.

There was significant difference between
both groups according to rest, as a
whole, which was 15.02 hours in
purebred animals and 14.34 hours in the
crossbreeds or a difference of the order
of 32 minutes or 3.43%. This difference is
mainly attributed to the act of standing.
We assume that this is the result of the
using of different sections of the pasture,
by both groups at different times of the
twenty-four hours. The rest was
performed on different sections of the
pasture, mainly in the periphery during
the day and at its center at night. The
cows were lying fan-like, as the calves
were lying in the center next to them. The
value of rest was 874.0 m for the one
group and 901. m for the other group or
more than 60% of the twenty-four-hour,
as about 35-40% of it was during the day
time.

Other main behavioural reactions, such
as lying, rumination, free movement and
water intake are relatively equal in
values. Cows were standing and
ruminating during the feeding of calves.
Two of the mothers allowed calves of
another mother to suckle for several
times. There was also an act of
aggression to people by one of the pure-
bred calves of Aberdeen-Angus breed,
especially in the dark part of the twenty-
four hours.

During the two days, the observed
calves suckled 6-7 times during the day
and 2-3 times during the night, as they
were grazing periodically at a distance of
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pactosiHne 3-5 meTpa OT MankuTe Cu.
MHorokpatHo — 17 NbTWM B AEHOHOLWMETO
noumeaxa, Karto npe3 fAeHsa npeguMHO
cTosixa, a npes HolTa nexaxa. Yecto 6e
HasgasaHa wurpa, 5-6 nbTM  npes
CBeT/iaTa 4yacT Ha feHsA. TeneTara He ce
oTAenisAXa Ha pacTosiHe rnoseye oT 4-5 m
OTCTOSIHME OT MaWkuTe Cu.

Hawwute paHHW kopecnoHgupart u
ca 6nM3kum no pesyntar Cc eTosoru-
yeckute u3cnegBaHus Ha Sheveleva un

3-5 meters from their mothers. They had
a rest repeatedly for 17 times in the
twenty-four hours, as they were mainly
standing during the day, and they were
lying at night. They were often paying, 5-
6 times in the light part of the day. Calves
did not separate from their mothers at a
distance more than 4-5 m.

Our data correspond and are close
to the results of the ethological
examination of Sheveleva and Baharev

Baharev (2003), Yonikovski et al. (2008) | (2003), Yonikovski et al. (2008) and
1 Kudrin et al. (2008). Kudrin et al. (2008).
Tabnuua 2. lHaekcu onpegeneHn no goopmynu Ha Velikzhanin
Table 2. Indices determined by formulas of Velikzhanin
Mopopa / Breed MHpaekeu / Indices
MOA / IMA NXA/IFA VOA/ITA
AbepanH AHryc / Aberdeen-Angus 0,873 0,455 0,626
Kpbctocku F1 / Crossbreed F1 0,862 0,472 0,648

KoepuueHtute yuactsawm npwu
Cb3JlaBaHeTO Ha MHAEKCUTE ca u3paseHu
C KOHKpPETHW CTOMHOCTW. AHa/nM3bT Ha
JaHHUTE OT W3UYUC/IEHUTE WHOEKCU HU
[JaBa vHTerpMpaHa KosimyecTBeHa OLeHKa
Ha noBefleHMeTo U nokasea, ye MHaekca
Ha aBuratenHata aktusHocT (MOA) mma
BMCOKM  CTOMHOCTM WM  3a  [ABeTe
n3cnepgsaHu rpynu, 3a nbpsa rpyna 0,873
n 3a Btopara 0,862, ¢ pasnvka 0,11
NnyHKTa B nonsa Ha nopofara AbepavH
AHryc. VMHaekca Ha XpaHuTenHa akTuB-
HocT (MXA) 3a nopogata AbepaunH AHryc
e 0,455, a 3a kpwcTtockute F1 e 0,472
Win pasnuka oT nopagbka Ha 0,17
NyHKTa B Nosi3a Ha KpbcTtockute F1. Mpwn
MHoekca Ha o6buwa akTtuBHOCT(MNOA)
cToliHoctute ca 0,626 npu KpaBute OT
nopogata Ab6epauH AHryc u 0,648 3a
KpbCcTOoCckMTe F1, pasnuka ot 0,22 nyHKTa
B Nnonsa Ha KpbCcTocknTe F1. iBeTe rpynu
rnokaseaT 3aHWKEHW CTOMHOCTM W Mpu
ABaTa wuHAekca, KoeTo Knacuduumpa
u3cneflBaHNUTE  XMBOTHU  KbM  Knac
"XunepnacvBHu'.  [loOHMXaBaHeTO Ha
MHpekca Ha obuiata akTMBHOCT € CBbp-
3aHO C HamasisBaHe Ha O6MeHHuTe npo-
Lecu B opraHmsma. ToBa € 0655CHMMO CbC
Ce30Ha, MPOAYKTMBHOCTTa Ha W3Mo/3Ba-

Coefficients participating in the
creation of indices are expressed by
concrete values. Data analysis of the
calculated indices give us an integrated
quantitative assessment of the behavior
and shows that the index of motor activity
(IMA) has high values for both
experimental groups, for the first group is
0.873, and for the second group is 0.862,
with a difference of 0.11 points in favour
of Aberdeen-Angus breed. The index of
feeding activity (IFA) for Aberdeen-Angus
breed is 0.455, and for the F1
crossbreeds is 0.472, or a difference of
the order of 0.17 points in favor of the
crossbreeds F1. For the Index of total
activity (IGA) values are 0.626 for cows of
Aberdeen Angus breed and 0.648 for
crossbreeds F1, a difference of 0.22
points in favor of crossbreeds F1. Both
groups showed low values for both
indices, which classified the examined
animals to the class of "Hyper passive".
Lowering the Index of total activity is
associated with a reduction in the
metabolic processes in the organism.
This could be explained by the season,
the productivity of the pasture and
meteorological conditions during the
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HOTO nacvue W MeTeoposiornyHaTa
06CTaHOBKa Mo BpeMe Ha M3c/efBaHeTo.

Hawwute wu3cnegBaHus KOPECNOH-
avpar u ca 6nMsku ¢ pesynrtatu nosyde-
HU Npyn mnscnepgaHusTa Ha Kudrin et al.
(2016) npu nakTMpaLLm Kpaswu.

N3BOAN

Knumatnyuute ycnosus, usnono-
TMYHOTO CBLCTOSIHME U cucTeMaTa Ha
oTrniexgaHe okasBaT B/MSHWE BbpXy
noBefeHYecKMTe peakuunm Ha KpasuTe.
MonyyeHnTe paHHM NO3BOMABAT Aa ce
HanpaBu 13BoAa, Ye XNBOTHUTE OT Abep-
OVH AHryckaTa nopoga rosefa v TeXHUTe
KpbCcToCkM F1 umat gobpu agantauMoHHN
CMOCOBHOCTM KbM MaCULIHO OTrexgaHe
B KbCHa €CEeH B YCMoBMATa Ha rpag
TposH, npepnnaHVHCKM TepeH Ha 386
MeTpa HagMopCKa BUCOYMHA Ha U3KyCTBe-
HO nacuule ¢ npeobnagasall, TPEBOCTOW
OT XWUTHM K 6o6oBM TpeBu. BpemeTo
M3Mos3BaHoO 3a nawa e CbnocTaBuMo C
TOBa OTYETEHO MpU APYrn KAUMAaTUYHK
YCNOBMS, CbCTaB Ha Macuvuiara u nopogu
roeega 3a Meco. Huckute CTOMHOCTU Ha
TemnepaTtyparta He oka3BaT OTpuULATEsTHO
B/IMSIHME BbPXY NOBEAEHNETO Ha KpaBuTe,
HO B CbYeTaHMe C BATbP M AbXA CHMXKa-
BaT ynoTpebaTa Ha nacuvuliHa TpeBa U
TOBa Haslara Heo6xo4MMOCT OT noaxpaH-
BaHe C KOHLEeHTpupaH dypax. 3a XuBoT-
HWTE OT M3CNefBaHNTe ABE FPynu e xapak-
TEpHO nojpaxaTesiHo (ane/loMeTPUYHO)
noBefeHne 0Co6eHO Mpy natla 1 NnoymnBeka.

OT6OpPBT N0 eToNorMYHa UHAUBUAY -
HOCT e BaXkHa OCOGEHOCT Ha CeNEeKUMOHHO-
naeMeHHaTa paboTa B MecofaiHoTo rose-
[OBBbACTBO M moanomMara npaBuHUS M3Gop
Ha MMagy pasniofHn XUBOTHU C NOAXOASLL
TEMNEPaMEHT.

CbBMecTHaTa Mawa C Mmaikata e
BaXHa npeAnocTaBka 3a Mpuy4BaHe Ha
TeneTo KbM nacuHa xpaHa. Jlaktmpawym-
Te KpaBu MoKasBaT CpaBHUTENHO [06bLP
Mai4nMH MHCTUHKT, KaTo Npu ABe OT TAX ce
HablogaBa, Makap 1 3a KpaTKo AOnyckaHe
Ha 603aeHe OT uyxau Teneta. Habnio-
[JaBa ce arpecuBHO NoBejHWe Mo oTHOLe-
HWS Ha xopaTta OT e[HO OT NnakTupawurte

study.

Our researches correspond and
are similar to results obtained from
researches of Kudrin et al. (2016) on
lactating cows.

CONCLUSIONS

Climate conditions, physiological
conditions and system of breeding have
an influence over behavioural reactions of
cows. The data obtained allow to make
the conclusion that animals from
Aberdeen-Angus cattle breed and their
crossbreeds F1 have good adaptation
abilities to pasture breeding in late
autumn in the conditions of a town of
Troyan, a foothill terrain of 386 meters
altitude of  artificial pasture  with
predominant grasslands of grasses and
legumes. The time used for grazing is
comparable to that reported in other
climate conditions, composition of the
pastures and cattle breeds for meat.

Low values of temperature did not have a
negative influence on the behavior of
cows, but combined with wind and rain
reduced the use of pasture grass and this
necessitates feeding them with
concentrated feed. For animals of both
examined groups is typical the imitative
(alelometric) behavior especially when
they are grazing and having a rest.

The selection according to
ethological individuality is important
feature of selection-tribe work in meat

cattle farming and supports the right
choice of young breeding animals with
suitable temperament.

Joint grazing together with the
mother is an important prerequisite for
learning the calf to pasture feed. Lactating
cows showed relatively good maternal
instinct, as it was observed that two of
them allowed calves of another mother to
suckle. There was an aggressive
behaviour towards people by one of the
lactating animals of Aberdeen-Angus
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XMBOTHU OT nopopgaTta AbepauH AHryc, | breed, manifested by an attack when it
nposiesBalWo Cce C HanageHve npwu | was approached.
npubamKaBaHeTo My.
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PenpoaykTnBHM OCOBEHOCTN Ha Bb3MNPOM3BOACTBOTO
npv BbArapckoTo YepHoLapeHo roeeao B [11eBEeHCKUSA
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Reproductive characteristics in reproduction of
'Bulgarian black and white cattle’ in the region of Pleven
depending on the level of productivity

Snezhana Slavkova*, Nikolay Markov, Svetoslava Stoycheva

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

PE3OME SUMMARY

HanpaseHa e cpaBHUTesIHA OLEHKa A comparative assessment was
Ha MnieyHaTa NpPoAyKTUBHOCT U XMMuUYHKUA | conducted on  milk production and
CbCTaB Ha M/ISIKOTO Ha yeTupu cepmu Ha | chemical composition of milk from four
Bbnrapcko yepHolwapeHo rosefo B Mne- | farms with 'Bulgarian Black and White
BeHcka o6nacTt. HanpaBeH e aHann3 Ha | Cattle’ in the region of Pleven. An analysis
B/IMSAHMETO Ha Bb3pacTTa Ha ocemeHsiBa- | was made of the impact of insemination
He BbpXy NPOAYKTMBHOCTTA Ha NbpBa W | age on productivity in the first and second
BTOpa nakTauus Ha toHuMuM u kpasu. | lactation of heifers and cows. The
YBenunyaBaHeTo Ha nepuoga mexay ase | increase of the period between two
oTeneaHuns Hamansaes ediekTMBHocTTa M | calvings reduces the efficiency and
peHTabunHocTTa OT M3nos3BaHe Ha kpa- | profitability of using of cows. The fertility
BuTe. C yBenmyaBaHe Ha KonnyectseHute | of animals is reduced with the increase of
N KauecTBEHMTE napamMeTpu Ha MsevyHaTa | quantitative and qualitative parameters of
NPoAYKTUBHOCT HamMasisiBa Bb3npoussoaun- | milk production. Population of studied
TefnHata Crnoco6HOCT Ha >uBOTHMTe. | dairy cattle shows good acclimatization
Monynaumsata oOT wu3cneaBaHn MnedyHu | abilities and extensive plasticity of the
Kpasu nokassa f006pu aknimmaTtm3aunoHHn | examined indicators.
CNOCOBGHOCTM U LUMPOKA NAACTUYHOCT Ha
nscnefBaHvTe nokasaresu.

Kntouosu oymu: KpaBu, Key words: cows, reproductive
pPenpPoAyKTVBHU KayecTBa, cepsuc | qualities, service period, calving interval,
nepvog, MexayoTesieH nepuog, nakraumsa | lactation

YBO/, INTRODUCTION

BbnrapckoTo YepHoLIapeHo roeeo '‘Bulgarian Black and White Cattle’
€ Hamepusio LUMPOKO pasnpocTpaHeHune B | have been widely distributed in the north-
CeBepoun3ToYHUSA LIEHTpasieH paioH Ha | east central region of Northern Bulgaria
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CeBepHa bbarapmsa n B 4acTHOCT palioHa
rpag lNneeseH. Peguua HayyHu nscnegsa-
HUS NOTBbPXAaBaT r0/IEMUTE Bb3MOX-
HOCTM Ha KpaBuTe OT YepHowapeHaTta
nopoga 3a MpPOU3BOACTBO Ha MJ/IAKO
(Zahariev et al., 1988, 1996; Gaidarska et
al., 1994; Karabaliev et al., 1994, 1996;
Tefera et al., 2001; Samrukov, 2005).

Kato nokasartesn 3a Npogb/okutes-
HOCTTa Ha OCHOBHUTE (PM3MOIOTNYHM Me-
pvoaun, CBbp3aHu C MieyHaTa NpoayKTUB-
HOCT, Bb3pacTTa Ha MbpPBO OCEMEHSIBaHe
MU NMbPBO 3anjoxjaHe € OT rofsiMo 3Ha-
YyeHue 3a NPOLbLI/KUTENTHOCTTA, edekTuB-
HOCTTa M peHTabuNHOCTTa Ha 13non3saHe
Ha MNeYyHn KkpaBu OT bBbarapckoTo
yepHowapeHo roeego (Karabaliev et al.,
1994; Janovski et al., 2001).

Bellousov et al. (2011) cuuTtar, ue
naktaumata npu  XonwanH-ppr3niickm
KpaBn Ce W3MeHs BCMeACTBME  Ha
HeeJHaKBUSI CEPBUC NMEPUOS U MPU BCUYKN
naktaumm oT u3cniefBaHu OT TAX cTaga
Hali-BMCOKa CTOMHOCT Ha MJ/ieyHaTa
NPOAYKTUBHOCT ce e Habnogasana npu
BTOpa Nakrauus.

Baidantseva (2013) npuema, u4e
WHTEeH3N(UKaLmsATa Ha M1IeYHOTO roBeso-
BbACTBO, CBbP3aHO C YyBeNMyaBaHe Ha
NMPOM3BOACTBOTO Ha M/SKO € Bb3MOXHO
camo Mpu KOMMJIEKCEH MOAX04 3a pella-
BaHe Ha npobsiema ¢ Bb3NpPoM3BOACTBOTO
Ha cTagaTta.

Gibbert (2014) npu n3cnensaHe Ha
pasiMyHn  IMHUM  OT YepHowapeHoTo
XofwaiH pu3niicko roeego crtura Ao
n3Bo4a, Ye C noBuLIaBaHe Ha Kojmyec-
TBEHMUTE WM KayecTBEHUTE nokasaTtenu Ha
M/ieyHaTa nNPOAYKTUBHOCT Ce CHWxasa
HMBOTO Ha Bb3MNPO3BOLACTBEHUTE CMOCO6-
HOCTU Ha XVNBOTHUTE.

Llen Ha n3cnegBaHeTo e npoyysa-
He Ha OCHOBHMTE MOKasaTe/Nn Ha Bb3-
NMPOM3BOACTBO MPW HHULM U KpaBu OT
BbnrapckoTo 4YepHoWapeHo TroBeAo B
M1EeBEHCKUSI PETMOH U TAXHOTO B/IMSHWE
BbPXy MJ/ileyHaTa NPOAYKTUBHOCT Ha
nbpBa 1 BTOpa akrauus.
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and in particular the Pleven region. A
number of scientific studies confirm the
great potential of cow of Black and White
breed for milk production (Zahariev et al.,
1988, 1996; Gaidarska et al., 1994;
Karabaliev et al., 1994, 1996; Tefera et
al., 2001; Samrukov, 2005).

As an indicator of the duration of
the main physiological periods associated
with milk production, the age of first
insemination and first fertilization is of
great importance for the duration,
effectiveness and profitability of dairy
cows from 'Bulgarian Black and White
Cattle’ (Karabaliev et al., 1994; Janovski
et al., 2001)

Bellousov et al. (2011) believe that
lactation in Holstein-Friesian cows is
changing due to the uneven service
period and in all lactations from herds
examined by them, the highest value of
milk productivity was observed in the
second lactation.

Baidantseva (2013) agrees that the
intensification of dairy cattle-breeding
associated with an increase in milk
production is possible only with a complex
approach to solving the problem of
reproduction of herds.

Gibbert (2014), in examining
different lines of the Black and White
Holstein Friesian cattle, concludes that
the level of reproductive abilities of
animals has been reduced by increasing
the quantitative and qualitative indicators
of milk productivity.

The aim of the research is to study
the main reproduction characteristics of
heifers and cows from Bulgarian Black
and White Cattle in the Pleven region and
their impact on the milk productivity of first
and second lactation.



MATEPVAT N METOON
W3cnepsaHeTo ce nposefe B YeTu-
pu dhepmu OT pernoHa Ha rpag MNneseH. B
npoy4ysaHeTo 651xa BK/IIOUEHU 764 KpaBu ¢
pasfiMyHuM reHotunose oT bBbarapckoTo
yepHollapeHo rosefo. [lpoydeHn 6sxa
npusHauuTe, xapaxkrepusupaluy mseyHa-
Ta MNPOAYKTMBHOCT W PEnpoAyKTUBHUTE
KayecTBa 3a u3cnefBaHusA  nepuiog.
M3non3aHn 6axa niaemMeHHW 3anucu Ha
NMOCOYEHUTE XNBOTHM.
HanpaBeHa e cpaBHUTE/HA OLEHKa
Ha MieyHara NPoAYKTUBHOCT Ha PEMOHT-
HW IOHUUM ¥ KpaBsu oT thepmuTte B CTasep-
umn, Opsixosuua, bperape n thepmaTta Ha
3artsopa benene (1, 11, lll n IV chepmn).
Bcuuku nscnegBaHu XXUBOTHM 6sixa
oTrNiexaaHn Bbp3aHo, 060PHO NpU UAEH-
TUYHM YC/IOBUS HA XpaHeHe u rnefjaHe.
JKMBOTO Terno Ha loHUUWUTE W KpasuTe
onpefenaxme B Kpad Ha BTOpus mecel,
Ha faktauusita uypes MepHa feHTa 3a
KOMOMHUPAHO wu3cnedBaHe Ha pPbCT U
Terno, Tun ” Kep6wvn’. MneuHata npoayk-
TUBHOCT ornpejensxme upes pesynrarure
OT KOHTPOJIHOTO fJOeHe 3a Nnakrauua ot
OTYETUTE Ha 300TEXHUYECKMTE 3arnucu.
OnpegeneHun 6sxa 1 Bb3pacTTa Ha
MbpBO OCeMeHsiBaHe, Bb3pacTrta Ha
MbpBO 3an/ioXaaHe, Bb3pacTra Ha NMbpBo
oTesiBaHe, NPOAbL/HKUTENHOCTTa Ha bpe-
MEHHOCTTa, CepBuUC Mepuoda n mexay-
OTesIHMA Nnepuos, Kato 13nos3saxme cse-
[JEeHNA OT 300TEXHNYECKUTE 3anncBaHus.
XUMUYHUA CbCTaB Ha M/IAKOTO
n3cnegsaxme c anapatu ,MukockaH” u
-Munkotectep 120" Ha oOcHoBara Ha
KOHTPO/IHO [0€eHe % MasHuHKn, %
6eNTbYMHN N KASTOTPaMy MNIEYHO Mac/o B
na6opartopusata Ha UMK3 rpag TposiH.
AHanumsnpaHa 6e wHdopMayuaTa
3a MJileyHaTa npoAayktuBHocTt 3a 305
[HEeBHa NakTauus Ha IoHULM 1 KpaBsu.
[JaHHuTe 0T npoyyBaHeTo 6sxa
06paboTeEHN BMOMETPMYHO MO obLonpure-
TV BapuvaLMOHHO CTaTUCTUYECKM METOZ C
U3MNon3BaHe Ha NPOrpamHoOTO MpPU/IoxKe-
Hue Ha Microsoft Excel u npencraseHu B
Tabnuuu.

74

MATERIAL AND METHODS

The study was conducted in four
farms in the Pleven region. The study
included 764 cows with different genetic
types from 'Bulgarian Black and White
Cattle’ breed. The characteristics
characterizing the milk productivity and
reproductive qualities of the studied
period were studied. Tribal records of
these animals were used.

A comparative assessment of milk
productivity of heifers and cows from
farms in Stavertsi, Oryahovitza, Bregare
and the farm of prison in Belene (I, I, 1l
and IV farms).

All studied animals were bred
hanged, cattle shed in identical conditions
of feeding and breeding. The live weight
of the heifers and cows at the end of the
second month of lactation was determined
using a measuring tape for combined
research of height and weight, 'Karbal"
type. Milk productivity was determined by
the results of control milking for lactation
from reports of zootechnical records.

The age of first insemination, the
age of first fertilization, the age of first
calving, the length of pregnancy, the
period of service and the period of
intercourse  were determined using
information from zootechnical records.

The chemical composition of milk
was investigated with Milkoscan and
Milkotester 120 based on control milking —
% fat, % protein and kilograms of milk fat
in the laboratory of RIMSA Troyan.

The information on milk productivity
for 305-day lactation of heifers and cows
was analyzed.

Survey data was biometrically
processed using the commonly used
variation statistical method using the
Microsoft Excel application program and
presented in tables.



PE3YJITATU N OBCBXXOAHE

EaoHv oT Hali-BaxHuTe (hakTopw,
crnocobcTBaly 3a nosiydyaBaHe Ha BUCO-
KONPOAYKTUBHM MJIEYHU XMBOTHU Ca XU-
BOTO TErN0 1 Bb3pacTTa Ha lHMUUTE Npu
3anoxgaHe. )XMBOTO Tersi0 Ha Nbpsa
nakrauus npu m3cnegHBaHuTe ctaja Ba-
pupa ot 544 kg o 563 kg, kato pasnu-
kata oT 19 kg mexay cTagoTto C Hai-
HUCKa M CTafoTO C Hai-BMCOKa CTOMHOCT
€ B pamKkuTe Ha gonycTumoTo. MNokasaHo-
TO e KpuUTepuu 3a cpaBHUTENHO GanaHcu-
paHo XpaHeHe 1 Jo6po oTrexaaHe.

Bb3pactrta Ha 3ansioxgaHe BnAvsie
Ha pPenpoayKTUBHUTE KayecTBa Ha W3-
cnefBaHNTE XUBOTHW, KaTO Hali-HMUCKa e
Mpwv XXMBOTHUTE COOGCTBEHOCT Ha 3aTBopa
rpag beneHe 531,6 gHu (17,7 meceua), a
Hali-BMCOKa NPV XUBOTHWUTE OTINIEXAAHU
BbB (hepmata Ha Crtasepum 602,2 OHu
(20,02 wmeceua), pasnuka oT 70,6 AHW
(2,16 meceuya). OTunta ce CpaBHUTESTHO
paHHO 1 HOPMaJIHO B CPOKOBO OTHOLLEHUE
3annoxpgaHe (Ta6numya 1).

MpoaobmxuTeNHocTTa Ha 6pewme-
HOCTTa He Nnokasa CbLIECTBEHW pas3nnyuns
Mpv BCUYKM U3CNEABaHN XMBOTHN OT pas-
nnyHnTe ctaga v Bapupa ot 285,01 gHu
0o 287,9 oHu. Bb3pacTtTa Ha MbpBO OTen-
BaHe Bapupa B NO-LUMPOKW FPaHMuUM, KaTo
npu XunBoTHUTE OT (pepmarta Ha Crasep-
UM, TS e C Hali-BUCOKM CToiHOoCcTh 885,0
AHn (29,5 meceua), a npu XMBOTHUTE OT
epmaTa OpsixoBuUa €  Hal-HUCKK
cToliHocTM 818,7 pgHm (27,29 meceua),
UNn pasnuka ot 66,3 gHn (2,21 meceua).

MfieyHoCTTa 3a HOpMasHa JslakTauums
ce e yBe/MyaBasia, kato Tasu TeHAEHUMs ce
e 3anaswia npu OTHOCWUTWMHO efHaKbB
6pOW XNBOTHW.

MacneHoTo CcbAbpXaHue nokassa
ronsama crabunHoct ot 3,74 oo 4,41 % Ha
nbpBa nakrauusa uav pasnuka ot 0,66 % u
ot 3,76 o 3,85 % wnnu pasnuka ot 0,09 %.
JnHamnkaTa Ha Te3u nokasaTenu e npep-
cTaBeHa Ha TabnmumuTe no-gony (Tabnavya 1).

PesynTtaTuTe nokassaT HecbLlecTBe-
HW pas3nMuus B NPOAB/IKMTESNIHOCTTA Ha
NakTauuMoHHWTe nepuogun. Kpaswute ¢ no-
Ob/bI CEPBUC MNepuog UMatT U MNo-Abibr
NakTaUuoHEH nepuog.
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RESULTS AND DISCUSSION

One of the most important factors
contributing to the production of high-
yielding dairy animals is the live weight
and the age of the heifers during the
fertilization period. The live weight of the
first lactation in the herds studied ranges
from 544 kg to 563 kg, with a difference of
19 kg between the lowest herd and the
highest value herd within the allowable
range. These are criteria for
comparatively balanced nutrition and
good farming.

The age of fertilization affects the
reproductive qualities of the tested
animals, it was the lowest in the animals
owned by the Belene Prison 531.6 days
(17.7 months) and the highest in the
animals kept on the Stavertsi farm 602.2
days (20,02 months), a difference of 70.6
days (2.16 months). The fertilization was
relatively early and normal concerning the
periods (Table 1).

The duration of pregnancy did not
show significant differences in all the
animals studied from the different herds
and ranged from 285.01 days to 287.9
days. The age of first calving varies
considerably, as the animals from the
Stavertsi farm had the highest values of
885.0 days (29.5 months), and the
animals from Oryahovitsa farm had the
lowest values of 818,7 days (27.29
months), or 66.3 day difference (2.21
months).

The milk yield for normal lactation
increased, as this trend remained for a
relatively equal number of animals.

The fat content shows a high
stability of 3.74 to 4.41% of the first
lactation or a difference of 0.66% and
3.76 to 3.85% or a difference of 0.09%.
The dynamics of these indicators is
presented in the tables below (Table 1).

The results show minor differences
in the duration of lactation periods. Cows
with a longer service period also have a
longer lactation period.



Tabnuua 1. XXuBo Terno, maeyHa NpoayKTMBOCT U XMMUYEH CbCTaB Ha MASIKOTO
Table 1. Live weight, milk yield and chemical composition of milk

Mokasatenu ®epmn / Farms
Indicators | 1l 1 \V;
Crasepuu Opsxosuua Bperape 3artBopa benexe
Stavertsi Oryahovitsa Bregare Belene Prison
JKuBo Terno Ha | otensaHe, kg 544+6,4 561+6,7 554+6,8 563+6,3
Live weight at | calving, kg
>Kuso Terno Ha Il otensaHe, kg 594+7,8 601+6,9 596+7,4 608+7,5
Live weight at Il calving, kg
1 naktayms /1 lactation
MpoABMKUTENHOCT Ha NakTaumaTa, AHu 318,21+9,1 316,68+9,0 314,79+8,9 324,98+9,3

Duration of lactation, days
MneyHa npoayKTMBHOCT, kg
Milk production, kg

3826,88+12,3

4609,18+12,1  3851,03+11,7 4056,07+12,4

MneuHa masHuHa / Milk fat, % 3,74+0,11 4,41+0,12 3,82+,10 3,79+0,11

Bentbk / Protein, % 3,01+0,09 3,12+0,11 3,18+0,12 3,2340,10

MneuHo macno / Milk butter, kg 142,90+11,0 173,95+13,2 147,03+12,1 169,41+14,3
2 naktauus / 2 lactation

MpoABMKUTENHOCT Ha NakTaumaTa, AHu 322,13+8,3 316,62+8,7 327,05+9,1 314,78+8,6

Duration of lactation, days
MneuyHa npoayKTUMBHOCT,Kg
Milk production, kg

MneyHa ma3HuHa / Milk fat, % 3,7610,21
Bentbk / Protein,% 3,27+0,09
MneuHo macno / Milk butter, kg 158,22+10,3

4335,97+11,2

4965,66+12,4  4402,79+12,3  5005,00+12,7

3,78+0,18 3,84+0,13 3,85+0,15
3,2940,11 3,35#0,12 3,31+0,14
187,77+11,2 168,84+11,5 192,68+12,3

P<0,05

MpoAbMKUTENHOCTTA Ha NakTauunTe
ce M3MeHsiNa, BCMEACTBME Ha pasnyHust
cepBuUC Mepuof, Kato Ha MbpBa fakTauus
Hall-BMCOKA MJ/le4YHa NPOAYKTMBHOCT ca
nokasannm nbpBOTENKUTE OT (hepmaTa Ha
Opsaxosuua — 4609,18 kg, a Hali-HUCKa Xu-
BOTHUTE OT hepmaTa Ha ceno Crasepum —
3826,88 kg, nnn pasnuka ot 782,30 kg nnm
16.9 %.

Tabnuua 2. Bb3pacT Ha NbpBO

The duration of lactations varied as
a result of the different service period,
and on first lactation the highest milk
yields were shown by Oryahovitsa farm —
4609, 18 kg and the lowest in the
Stavertsi farm — 3826,88 kg, or it was a
difference of 782.30 kg or 16.9%.

3anoxXxgaHe, TMnpoaob/DKUTESTHOCT Ha

6peMeHOCTTa U Bb3pacT Ha NbpBO oTesiBaHe (M+m)
Table 2. Age of first fertilization, duration of pregnancy and age of first calving

(M+m)
Mokasatenu / Indicators

Bb3pacT Ha 3annoxgaHe, B MpoABL/MKUTENTHOCT Ha Bb3pacT Ha NbpBOo
depmn aHn / Age of fertilization, in 6pemeHHocTTa, B AHK / Duration oTensaHe, B guu / Age of
Farms days of pregnancy, in days first calving, in days

n X SX n X SX n X SX

Crasepum 116 602,2 5,4 116 287,90 0,73 116 885,0 5,24
Stavertsi
Opsxosuua 200 543,2 8,1 200 285,90 0,85 200 818,7 6,63
Oryahovitsa
Bperape 203 544,3 4,4 203 286,10 0,72 203 828,8 3,36
Bregare
3arBopa benexe 245 531,6 3,1 245 285,01 0,91 245 832,7 4,96
Belene Prison
CpegHo / Average 764 555,33 5,25 764 286,23 0,80 764 841,3 5,05
P<0,05
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B Bbarapus, B M/IEYHOTO rOBefo-
BB/CTBO 3a HOpMa/siHa NpoAb/HKUTEN-
HOCT Ha cepBuUC nepuoja e npueta 6asa
0o 90 gHu. CepBuc nepuoga 3a passiny-
HUTe Tpynu e pasnyeH u Bapupa B
Anana3oH ot 91 gHu o 126 aHn, cpegHo
111,25 gHun (Tabnuuya 2). YabmkaBaHeTo
Ha CcblumA, npeapasnonara pasButne Ha
Mo-BMCOKA MJIEYHOCT 3a Tekylla Jlakra-
LS, HO BOAM U [0 MO-HUCKA NOXWU3HEHAa
M/IEYHOCT W MO-MasTbK 6pPOI MosyvYeHn
Teneta oT 100 kpasw.

OntumManHata npoAb/IKUTESTHOCT
Ha MexayoTtenHusa nepuog e 365 aHwu.
MexayoTenHus nepuog e cbop Ha
NaKTauMOHHMA CbC CYXOCTOMHNS Nepuoa.
AHanM3bT Ha MNpPOABL/MKUTENHOCTTA Ha
MOI1 nokassa npeBuLLEHME MPU BCUYKMK
n3cneaBaHun XuBoTHu (Tabnvuya 3).

In Bulgaria, in dairy cattle breeding
for normal duration of the service period
is accepted the base is of 90 days. The
service period varies for different groups,
ranging from 91 days to 126 days,
averaging 111.25 days (Table 2). Its
prolongation predisposes to development
of higher milk vyield for the current
lactation, but it leads to lower lifelong milk
yield and a smaller number of calves from
100 cows.

The optimal duration of the
intervals is 365 days. The calving interval
(Cl) is the sum of the lactation period and
the dry period. The analysis of the
duration of CI shows an excess for all
animals that were examined (Table 3).

Tabnuua 3. MexayoTteneH nepmog 1 cepsuc nepunogd (M+m)
Table 3. Calving period and service period (M+m)

MokazaTtenwn / Indicators

depmu Mexay 1 n 2 otensaHe (MOI1), gHn CepBuc nepvog, gHu
Farms Between 1 and 2 calving (Cl), days Service period, days

n X SX n X SX
CraBepupu 116 391,5 4,33 116 126 5,62
Stavertsi
OpsxoBuua 200 408,3 3,35 200 116 5,73
Oryahovitsa
Bperape 203 378,1 4,42 203 91 3,79
Bregare
3arBopa benexe 245 374,2 3,37 245 112 4,59
Belene Prison
CpegHo / Average 764 387,95 3,87 764 111,25 4,93

P<0,05

Hali-maniko e npeBULLEHMETO Ha
MOIT npu xmnBoTHUTe oT bperape — 378,1
OHW, a Hali-BMCOKO NO CTOMHOCT € npwu
XunBoTHUTE OoT Opsaxosuua — 08,3 gHu.

YctaHoBeHW ca pasmuma no
M/ie4yHa NPoAYKTMBHOCT. Ha BTOpa nakra-
UMsi Hail-BUCOKA MJIEYHOCT ca Mokasasiu
XMBOTHUTE OT hepMaTa Ha 3aTBopa rpajg
BeneHe — 5005 kg, crneaBaHn OT XMBOT-
HUTe Ha hepmarta Ha OpsixoBuua, a Hai-
Hucka 4335,97 kg xuBOoTHUTE OT (hepma-
Ta Ha CrtaBepuu, pasnuka ot 669,03 kg
unu ¢ 13% no-H1cKa MNEeYyHoCT.

There was the smallest excess of
ClI for animals in Bregare — 378.1 days,
and the highest value was for animals in
Oryahovitsa — 408.3 days.

Differences in milk productivity
have been identified. The highest milk
yield in the second lactation was found in
animals from the farm of Belene Prison —
5005 kg, followed by animals from
Oryahovitsa farm, and the lowest yield of
4335.97 kg for animals of Stavertsi farm,
the difference of 669.03 kg or with 13%
lower milk yield.
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MpoBefeHunTe n3cnenBaHus No3so-
naBart ga ce u3nonssa AOMb/HUTETHUSA
pesepB 3a yBenMyaBaHe Ha NPou3BOA-
CTBOTO Ha MJIIKO M NOBMULWIABAHE Ha
HEeroBuTe KayeCTBEHW nokasartesnu.

MonydyeHUTe OT HaC [aHHM ca
6/IM3KN MO CTOMHOCT C AAaHHWUTE MOCOYEHM
B u3cnegsaHuATa Ha in Zahariev et al.
(1988, 1996), Karabaliev et al. (1994,
1996), Belousov et al. (2011) n Gibbert
(2014).

N3BOAN

Ha mneyHaTa NpoAyKTMBHOCT, XW-
MUYECKUSI CbCTaB M CBOWCTBaTa Ha Mns-
KOTO B 3HauuTesIHa CTEMEH OKa3Ba BWA-
HME MPOU3XOALT Ha XUBOTHWUTE. Bb3pacT-
Ta Ha OCEMEHsIBAHE U 3amn/ioXgaHe okas-
Ba CbLUECTBEHO B/IMSHME BBbPXY MJ/IEYHA-
Ta NPOAYKTUBHOCT U Bb3NPOM3BOANTENHU-
Te CNOCOBHOCTU Ha toHUUMUTE.

MneyHocTTa Ha KpaBuTe 3a HOp-
Ma/iHa NakTaums HapacTBa C yBesMyaBsa-
He Ha nepuoja Mexay [Be OTenBaHus.
YBenmuyaBaHeTO Ha nepuoga Mexay [ABe
oTeNnBaHWs HamansiBa eeKTMBHOCTTa U
peHTabunHocTTa Ha M3M0/M3BaHe Ha
M/IEYHUTE KpaBW, Mpu YycnoBusATa B
uscnefBaHute gepmu. Heobxognumo e
CKbCSIBaHE Ha CyxXOCTOMHUS Nepuos 3a ga
ce HopMasiM3upa MexayoTenHus nepuog,.
C yBenuuyaBaHe Ha KO/IMYECTBEHUTE U
KayecTBeHVTe MapameTpu Ha mMedyHarta
NPOAYKTMBHOCT HaMasisiBa Bb3MNpPOU3BO-
AuTenHara Crnoco6HOCT Ha XUBOTHWUTE.
BapupaHeTo Ha npoueHTa 6enTbuvMHU B
3aBMCMMOCT OT nopegHarta nakrauus He e
WAEHTUYHO C TOBA MpV NPOLLEHTa MacTHU
BELeCTBA U KOSIMYECTBOTO M/SKO. Kpa-
BUTE, MPOAYLMPALLN BUCOKO ChbAbPXaHNe
Ha nNpoTeEMH W MacTHM BellecTBa B
M/IIKOTO Ce M3MN0A3BaT No NPoAb/IXUTEN-
HO BpeMe U umart no-masikm penpoaykKTuB-
HKU Npobnemu.

The conducted researches allow to
use additional reserve to increase milk
production and its quality indicators.

Data of the present study are
similar in value to those reported in
Zahariev et al. (1988, 1996), Karabaliev
et al. (1994, 1996), Belousov et al. (2011)
and Gibbert (2014).

CONCLUSIONS

The origin of animals has a
significant  influence on the milk
production, chemical composition and
properties of milk. The insemination age
and fertilization has a significant impact
on milk production and reproductive
capacity of heifers.

The milk yield of cows for normal
lactation increases with an increase in the

period between two calvings. The
increase in the period between two
calvings reduces the efficiency and

profitability of dairy cows, under the

conditions of the farms surveyed.

It is necessary to shorten the dry period
in order to normalize the intervals.
Increasing the quantitative and qualitative
parameters of the milk production reduces
the reproductive capacity of the animals.

The variation of the percentage of
proteins depending on the next lactation is
not identical to the percentage of fatty
substances and the amount of milk.
Cows, which have a high content of
protein and fatty substances in milk are
used for a longer period and their
reproductive problems are less.
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