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PE3OME

TenecHOTO Tersio Ha arHeTara He e
Ba)XXHO camo OT reHeTuyHa rnegHa Touka,
HO TO € HeobxoAMMO 3a WKOHOMWYECKU
NMPOrHo3n n oueHku. LienTta Ha nscnejsa-
HETO e Ja Cce OTKPUAT BaXHU (hakTopw,
KOWUTO BJIMASAT BBbPXY PacTeXHUTE Xapak-
TEPUCTUKM Ha arHeta ot nopoga ,Mwuc”
npu paxgade 0o 90 geH

[JaHHu 3a TenecHoTo Tersio npu
paxpaHe (TTP), Ha 30 gHu (TT30), 60
aHn (TT60), u 90 pgHm (TT90).; TUN
paxpaHe (Tp) Ha 200 MBXKA U XKEHCKU
arHeta ot nopojga "Mwuc" pogeHn npes
nsatoto (J1) n 3umaTta (3) ca M3non3BaHu B
u3cnefBaHe-To 3a [fa ce onpegenu
Bb3/EliCTBMETO Ha HAKOM haKTOpPU BbPXY
HeoHaTa/IHOTO pa3BWUTME Ha arHerara.
OcBeH TOBa, B M3C/ieBaHeTO e pasr/e-
JaHa Bb3pacTTa Ha oBueTe-maiiku (MB)
npu oarsaHe, onpefeneHyn Ha Bb3pacT oT
4-5 rognHn v noseye oT 5-6 roguHu.

TenecHOTO Terno Ha arHerata B
nepuoga ot paxgaHeTto o 90 geH e no-
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SUMMARY

The lambs’ body weight is not only
for genetic purposes but also need for
economic prognostics and evaluations.
The study aim is to find important factors
that affect the growth performances of
lambs Mis at birth to 90 days.

The records of body weights from
at birth (BWB), at 30 days (BW30), 60
days (BW60), and 90 days (BW90); birth
type (bt) of 200 Mis lambs (male, female)
born during summer (S) and winter (W)
season had use in the investigation to find
the effects of some factors on lamb’s
neonatal development.

Also, have considered in the study were
the ages of dam’'s (da) at lambing
classifying as 4-5 years and 6-7 years.

The lambs’ body weight from birth
to 90 days of age showed higher on male



roNAMo Mpu MBXKA arHeTa, POAEHU OT
oBUe-Maikn Ha 4-5 roguuwHa Bb3pacT,
arHeta pofeHu No eAMHWYHO W arHeTa
poseHn npe3 NATOTO. [MUCNEepPCUOHHUAT
aHanM3 nokassa MO-TONAMO  B/IMAHUE
(P<0.01) Ha nona Ha arHeTo ¥ TN Ha
paxgaHe BbpXy TeNecHoTo Terno B
nepuoga oT paxgaHe p[o 90 peH.
Bbnpekn 4ye Bb3pacTTa Ha Malikata He
noB/isiBa TeNeCcHOTO Terno Ha arHeTrara,
Ha 60 pgeH wm 90 pgeH, TO nokasea
3HAUUTESTHO BJIMSIHWE BBLPXY TENEeCHOTO
Terno Ha arHetata Ha 30 geH (P<0.5).
Ce30HBT Ha oarBaHe HAMa BUAHWE
BbpXy TE/IeCHOTO Tersio Mnpu paxpaHe.
Bbnpekn TOBa, TOW OKasBa 3HAYUTESIHO
BNNSAHWE BbPXY TENecHOTO Terno Ha
arHeta B 30 geH go 90 pgeH (P<0.05;
P<0.01).

KnouoBn aymun: arHeta, TenecHo
Terno, nosi, Bb3pacT Ha MaikaTa, BMf, Ha
paxpaaHe, ce30H Ha oarsaHe

yBO/[,

TeHOeHUUs 3a  UHTEpPEC  KbM
JoMallHWTe XMBOTHM HapacTBa, KaTo ce
onvceBa npomsiHaTa B XWBOTO Tersao 3a
efuHVLa Bpeme Wau pasnpefesisHe Ha
TENecHOTO Terno CnpsMo  Bb3pacTTa
(Bathaei and Leroy, 1998). XapaktepHu
6enesn kato Terno npu paxgaHe v Temn
Ha pacTeXx WuMaT Tro/IIMO OTpPaXeHune
BbpPXYy NPOM3BOAMTENHOCTTA Ha cTagara,
CUCTEMUTE 3@ yNpaB/iEHNE U NOSIUTUKNTE
3a oTrnexgaHe, Komto Tpsbea ga 6baar
cnepsaHn. TenecHOTO Terso0 1 nokasare-
JINTEe 3a pacTex ca BaXHW XapaKkTepuctu-
KW, KOUTO onpeaenaT obliata Npon3Boau-
TENIHOCT Ha CTagoTo U MKOHOMMYeckaTta
Bb3BpaLlaeMoCcT OT OBLEeBbAHWUTE Mpen-
NpuATKSA, YAATO OCHOBHA LEeN e npous-
BoacTBOTO Ha meco (Yiheyis et al., 2012;
Zidane et al., 2015). f'onamoTo TenecHo
TErno npu paxgaHe no3eonsea [o6po
Hayaso B pasBMTUETO, Mpegnonara 6bp3
pactex npeau v cnef OTObwuBaHe, Mo-
fobpa ycTOMYMBOCT KbM 60fectn u
6bp30 [JOCTMraHe f[o paHHO MO0JI0BO
cb3psiBaHe U 3psnoct (Suleiman et al.,
1985). OTuMTaHeTo Ha TernoTo e oT
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lambs, the lambs born by dams’ ages 4-5
years, lambs born single and the lambs
born during summer.

The analysis of variance showed much
effects (P<0.01) of lambs sex and the type
of birth on body weights at birth to 90
days of age. Although the dam age not
affected lambs’ bodyweight at birth, at 60
days and 90 days, it has shown a
significant effect on lambs body weight at
30 days (P<0.5).

The season of lambing have no effect on
lambs’ body weights at birth. However, it
showed a significant effect at body
weights of lambs at 30 days to 90 days
(P<0.05; P<0.01).

Key words: lambs, bodyweight,
sex, dam age, birth type, lambing season

INTRODUCTION

The trait of interest in domestic
animals is growth and it has been
described as the change in live weight per
unit of time or as plotting body weight
against age (Bathaei and Leroy, 1998).
Traits such as birth weight and growth
rate have great implications on flock
productivity, management systems and
breeding policies to be followed.

While, an important character which
determines the overall productivity of the
flock and the economic return from sheep
production enterprises with the main
objective for meat production is the body
weight and growth performance (Yiheyis
et al., 2012; Zidane et al., 2015).

Animals with high birth weight allows to
starting well his career, grow rapidly
before and after weaning predisposes,
better resistance on diseases and quickly
reach puberty and maturity (Suleiman et
al., 1985).

Recording of weight is essential in meat



CbLLECTBEHO 3HaYeHMe 3a Meconpous-
BO/CTBOTO, Tbii KATO Te3n XapakTepucTu-
KA npeacTaBnisiBaT BaXKHW CEJIEKTUBHU
KpuTepumn B NporpamnTte 3a nofobpsisaHe.
Te3n paHHM ca NOMe3HW He camo 3a
FEHETUYHN LeNn, HO CbLLO Taka ca BaxkHU
3a pas3BuTUE HA MKOHOMWYECKUTE MPOrHo-
31 1 OLLEHKU, 3a MPOrHO3UpaHe Ha XxpaHe-
HEeTO, pPenpoaykunsaTa u gpyrn 3emegersn-
cku geiiHocTtu (Lupi et al., 2015). "Muc" e
HOBa nopofa npegHasHavyeHa 3a Meco,
KOATO e WuHTpogyumpaHa B Cbpbus
(Petrovic, 2006).

LUenta Ha wu3cnegsaHeto e fga
O6bOaT OTKPUTU BadkKHW haKTopW, KOUTO
B/IMASAT BbPXY pPacTeXHWUTE Xapakrtepuc-
TUKM Ha arHeta oT nopoga "Mwuc" npwu
paxgaHe 0o 90 geH.

MATEPVAJT U METOOU

M3cnegBaHeTto e npoBefeHO B
MHCTUTYT NO XXMBOTHOBBLACTBO - benrpag,
Cbpbus, BbPXY nonynaymsa oT nopogarta
"Muc". N3cnepsaHeTo e M3BLPLUEHO 3a
Ja ce onpefenat HAKOW (pakTopu, KOUTO
BNIMAAT BbPXY HeOHaTa/IHOTO pasButune
Ha arHetara, TeJ/IeCHOTO Terno, Tun
paxpaHe (Tp) Ha 200 MBXKA U XKEHCKU
arHeta ot nopoga "Mwuc" pogeHu npe3s
naroto (/1) n 3umara (3). ToBa BKIHOUYBA
[JaHHW 3a TesIecHOTO Tersio Npu paxjaHe
(TTP), Ha 30 gHu (TT30), 60 gHK (TTEO),
1 90 aHun (TT90). CbLUo Taka, B Npoy4Ba-
HeTo ca B3eTu npeasui Bb3pacTTa Ha
oBueTe-Maliku (MB) Npu oarBaHe, Knacu-
uuupaHn kato 4-5 roguwHu un  6-7
roguwHn. >XMBOTHUTE ca ynpas/isiBaHu
ypes3 UHTEH3VBHW CUCTEMU 3a OTrnexna-
He. XpaHeHeTO Ha Malikute e CEe30HHO U
WHTEH3MBHO, KaTo Npe3 3umMara BK/IHYBa
CEHO OT NouepHa, Cuiax N KOHUeHTpaT
oT 12% npoteunH. lpe3 NeTHUs Ce30H
MaikuTe ce wu3xpaHBaT OT nacuwa B
JOMbJ/IHEHME C  KOHUeHTpaT oT 12%
npoTteuH, 3 cegmMmuun npeau yudToceaHe
W cnepf oarsaHeto. ArHeTtara CbL0 ce
XpaHAT [OMbJIHUTE/IHO CbC CEHO OT
NoLepHa 1 CMeCKM KOHLEHTparT 3a arHeta
c 18% npoTteuH. THAXHOTO XpaHeHe
crnopep, xenaHuata e ao 90 feH, kato ca
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breeding, because these traits constitute
important  selection criteria in the
improvement programs.

These data are not only useful in genetic
purposes but also important to develop
economic prognostics and evaluations, to
make prevision on feeding, reproduction
and other farming activities (Lupi et al.,
2015). Mis breed of sheep is a new meaty

breed introduced in Serbia (Petrovic,
2006).

The aim of our study is to
determine some important factors

affecting growth performances of lambs
Mis breed at birth to 90 days of age.

MATERIAL AND METHODS

The research was performed at the
Institute of Animal Husbandry Belgrade,
Serbia in the population of Mis breed of
sheep. The investigation was carried out
for the determination of some factors
effects on lambs’ neonatal development,
the records of body weights, birth type (bt)
of 200 Mis lambs born during summer (S)
and winter (W) season male and female
are utilized in the study. These include the
body weights at birth (BWB), at 30 days
(BW30), 60 days (BW60), and 90 days of
lambs’ age (BW90). Also, have
considered in the study are the dam’ age
(da) at lambing classified as 4-5 years
and 6-7 years. The animals are having
managed thru the intensive rearing
practices. Feeding management of dam
was seasonally and intensive, that during
winter supplied with alfalfa hay, silage and
concentrate with 12% protein. In summer
season the dams allowed in pasture and
supplemented with concentrate with 12%
protein 3 weeks before mating and after
lambing. The lambs are also having
supplemented with alfalfa hay and the
concentrate mixtures for lambs with 18%
protein. Their feeding has been ad libitum
up to the age 90 days and nursed by their
mother’s from birth to 90 days of age. The



KbpMeHM OT Maiikute go 90 pgHeBHa
Bb3pact. CTaTUCTUYECKUAT aHam3 e
n3BbpLIEH Ype3 General Linear Model Ha
cobTyepeH nakeT SPSS, sepcus 20.

PE3YJITATU N OBCBXXOAHE
Kakto nocouBatr pesynratute B
Tabnmuya 1, MbXKATE arHeta nokassaT
npeavMcTBO MO OTHOLUEHWe Ha TenecHo-
TO Terno ot paxpgaHeto Ao 90 pfeH, B
CpaBHEHWE C XEHCKNTe arHeTa.

statistical analysis was performed using
the General Linear Model of SPSS
software package version 20.

RESULTS AND DISCUSSION
As the results displayed in Table 1,
the male lambs showed dominant on body
weights at birth to 90 days of age than
female lambs.

Ta6nuua 1. CpegHn CTOMHOCTU U CTaHAapTHAa rpeLlKa Ha cpegHaTa 3a TenecHo
Ters1o Ha arHeTa B 3aBUCUMOCT OT nosna, kg
Table 1. Mean values and standard error of means of lambs bodyweight

according to sex, kg

Mon/Sex TTp/bwb | T130/bW30 | TT60/bw60 | TT90/bW90
CpegHu/Mean 4.30 12.58 21.88 31.96
PKeHcku N 100 100 100 100
Female CT. rpewuka Ha cp. .06 .14 .40 .29
Std. error of mean
CpegHu/Mean 4.70 13.77 23.41 34.27
Mbxkn N 100 100 100 100
Male CrT. rpewuka Ha cp. .05 A1 .30 .23
Std. error of mean

Pasnuknte Ha TenecHoTo Terno ca
0.40 kg npu paxgaHe; 1.19 kg npu TT30;
1.53kg Ha 60 geH n 2.31 kg Ha 90 pgeH.
O6bwusat  npupact B Teraoto  3a
XEeHCKU/MBbXKN arHeta e 8.28kg/9.07kg
(1-30 peH); 9.30kg/9.64kg (31-60 peH) u
10.08 kg/10.86kg (60-90 peH) c o6y
npupact oT 27.66kg/29.57kg Ha 1-90
AeH. CpepfHuaT gHeBeH npupacTt Ha 90
AeH e .307kg npu XeHckn arHeTta, a npwu
MBXKNTE .328K(Q.

Cnopeg Hsakon aBTopu (Shahroudi
et al.,, 2002; Rashidi et al., 2008; Baneh
and Hafezian, 2009), BuaobT 1 KOMmMyec-
TBOTO Ha XOpMOHa/iHaTa Cekpeuusi, 0co-
6EHO NosIoBMTE XOPMOHM, BOAM 4O pas-
/iMka B pactexa Ha >XuBOTHuUTe. CbLio
Taka, Ce nMogyepraBa, Ye XOPMOHbBLT
€CTPOreH wuma OrpaHuW4YeHo BWUSHWE
BbpPXYy pacTexa Ha AbArnMTe KOCTU Mpu
XKEHCKUTE, BEpOATHO nopaaum Koeto Te
umat no-manko U No-Neko  Terno,
OTKOJIKOTO MBXKKUTE.

The differences of body weights
were 0.40kg at birth; 1.19kg at bw30;
1.53kg at 60 days and 2.31kg at 90 days
of age. The total gain weights for female;
male lambs were 8.28kg; 9.07kg (1-30
days); 9.30kg; 9.64kg (31-60 days) and
10.08 kg; 10.86kg (60-90 days) with a
total gain of 27.66kg; 29.57kg from 1-90
days. The average daily gain at 90 days
was .307kg for female lambs while
.328kg for male lambs.

According to some authors
(Shahroudi et al., 2002; Rashidi et al.,
2008; Baneh and Hafezian, 2009), the
type and measure of hormone secretion
particularly sex hormones, lead to
difference in animal growth. Also,
emphasizing that the estrogen hormone
having limited effect on the growth of long
bones in females that possibly one
reasons for which females having smaller
and lighter weight than males.
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Tabnuua 2. BnvsaHuMe Ha nosa BbpXy TeNIecHOTO Terslo Ha arHertata oOT
paxpaHeTo Ao 90-gHeBHa Bb3pacT
Table 2. Effect of sex on lambs body weight at birth to 90 days of age

| F | Sig.

Mexgy rpynute (KombuHupaHo 34.404 .000
TTp *non  Between groups Combined)
bwb * sex BwbTpe B rpynata/Within Groups

Mexay rpynute (Kom6uHupaHo 47.131 .000
1130 * non Between groups Combined)
bw30 * sex BwbTpe B rpynarta / Within Group

Mexay rpynute (Kom6uHupaHo 38.500 .000
7160 * non Between groups Combined)
bw60 * sex BbTpe B rpynarta / Within Groups

Mexgy rpynute (KombuHupaHo 38.616 .000
1190 * non Between groups Combined)
bw90 * sex BwbTpe B rpynarta / Within Groups

[VCNepcuUoHHUAT aHa/n3 KakTo ce
BXaa oT Tabnuua 2, nokassa 4e NoabT
Ha arHetata MHoro nosnusea (P<0.01)
TeNecHoTo Terno ot paxpgaHeto o 90
[EH B paHHWTe eTann Ha pacTex.

The analysis of variance as seen in
Table 2, showed that the sex of lambs
much affected (P<0.01) the body weights
at birth to 90 days of the early stages of
growth.

Tabnuua 3. CpegHN CTOMHOCTU U CTaHAapTHa rpeluka Ha TesIeCHOTO Ters10 Ha
MarikMTe npu oarsaHe, kg

Table 3. Mean values and standard error of means of lamb‘s body weight
according to dam age at lambing, kg

mB/da | TTp/bwb | TT30/bW30 | TT60/bWE0 | TT90/bWIO

CpepHu/Mean 4.58 13.60 23.04 33.45
4-5 N 100

CT. rpeLuka Ha cp. .06 14 .39 .28

Std. error of mean

CpegHu/Mean 441 13.15 22.26 32.76
6-7 N 100 100 100 100

CT. rpeLuka Ha cp. .06 .13 .37 .28

Std. error of mean

ArHeTa, pofAeHn OT Maikm Ha 4-5
roguilHa Bb3pacT ca C Maslko MO-TOSIsIMO
TenecHo Tersiio OT paxgaHeto pfo 90-
[HEBHa BbB3paCT, OTKOJIKOTO  arHeTta,
poAeHn OT Mailkm Ha noeye OT 5-6
roguiiHa Bb3pacT (Tabnuua 3). Pasnukute
B Ternoto ca kakto cnegga: 0,17kg (1TTp),
0.45kg (TT30), 0.78kg (TT60) m 0.69kg
(TT90). ArHeTa OT Maiikm Ha 4-5 roguwiHa
Bb3pacT gocturar o6uo Terno ot 28.87 kg,
[oKaTo arHeta OT MaWlku Ha 6-7 roguiHa
Bb3pacT gocturat 28.35 kg, ¢ pasnuka oT
0.52 kg B non3a Ha arHeTa, pogeHu oT 4-5
rOAULLIHN MaWKu.

The lambs born by dams’ ages 4-5
years were slightly higher on body
weights from birth to 90 days of age than
lambs born by dams’ age more than 5-6
years (Table 3). The differences of
weights as follows: 0,17kg (bwb), 0.45kg
(bw30), 0.78kg (bw60) and 0.69kg
(bw90). The lambs of dams 4-5 years old
have attained a total gain weight of
28.87kg while 28.35kg attained by lambs
of dams age 6-7 years, with a difference
of 0.52kg in favor of lambs born by 4-5
years old.
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Tabnnuya 4. BavsHne Ha Bb3pacTTa Ha MaiikaTa Bbpxy Te/IeCHOTO Ter/s10 Ha arHetarta
OoT paxgaHeTo 0 90-AHeBHa Bb3pacT
Table 4. Effect of dam age on lambs body weight at birth to 90 day’s of age
F Sig.
Mexay rpynute (Kom6uHMpaHo 3.422 .066
TTp *mMB  Between groups Combined)
bwb *da BwbTpe B rpynata/Within groups
Mexay rpynute  (Kom6uHMpaHo 5.603 .019
1130 *MB Between groups Combined)
bw30 *d BwbTpe B rpynata/Within groups
Mexay rpynute (KomGuHMpaHo 2.012 .158
1160 *mMB Between groups Combined)
bw60 * da BwbTpe B rpynata/Within groups
Mexay rpynute (Kom6uHMpaHo 2.926 .089
1790 *MB Between groups Combined)
bw90 * da BwbTpe B rpynata/Within groups

Kakto e nokasaHo Ha Ta6nuua 4, As displayed on Table 4, the
aHanM3bT Ha [AaHHMTE nokasBa, 4Ye Bb3- | analysis of data indicated that age of dam
pacTTa Ha MaiKknTe He OKa3Ba BfMsIHWE Bbp- | have no effect on lambs’ bodyweight at
Xy TE€/IECHOTO TErN0 Ha arHeTara npu pax- | hirth, at 60 days and 90 days but showed

AaHe, Ha 60 aeH 1 90 AeH, Ho nokassa 3Ha- | significant influence only on lambs body
UUTE/IHO BIMSHME CAaMO BbPXY TENECHOTO | weight at 30 days (P<0.5).

Terno Ha arHetarta Ha 30 geH (P<0,5).

Hne cme cbrnacHu ¢ Csizmar et al. We do agree with Csizmar et al.
(2013), kouTo nocouysart, Ye malikute TPs6- (2013) as stating that mothers should
Ba Aa umar gobpa MaitumHcka cnocobHOCT, | have good mothering ability, easy
NIECHO fia paxdar v Aa ca cnocobHn Aa | |amping and able to produce milk of

ponsBeXAAaT AO0CTATbUHO KONMHMECTBO W | g ficient quantity and quality, to achieved

et oo o | 8000 lamb grouth. These notes defend
AOOBP P X the result we attained in this study.

noAAbpPXaT pes3ynTaTute, KOUTO NoayyYMxme
B HACTOSILLLETO NpoyyBaHe.

Tabnuua 5. CpegHu CTOMHOCTM 1 cTaHAapTHa rpeLlka Ha cpegHarta 3a TeNlecHO Terso
Ha arHeTa oT paxgaHeTo A0 90 AHeBHa Bb3pacT B 3aBUCUMMOCT OT Tuna paxaaHe, kg
Table 5. Mean values and standard error of means of lambs body weights at birth to
90 days according to birth type, kg

Tun paxgaHe/Birth type | trpiowb | Tr/bw30 | Ti/bw60 |  TT90/bWI0
CpegHu/Mean 4.79 14.00 24.00 34.43
N 100 100 100 100
EavHnyHn CT. rpeLuka Ha cp. .06 .13 .35 .27
Single Std. error of mean
CpegHu/Mean 4.19 11.75 21.29 31.79
N 100 100 100 100
BnusHaun CT. rpeLuka Ha cp. .05 A1 .35 .24
Twin Std. error of mean
ATHeTa, pofieHn Mo eAHo, MMmart rfo- The lambs born single have higher

ronsiMo TeniecHo Terno npu paxaaHe no 90 | bodyweights at birth to 90 days in
AHEBHA Bb3pacT B CpaBHeHWe C 6/m3Hauy | comparison with lambs born twins (Table
(Tabnuuya 5). Pasnuknte B TenlecHoTo | 5). The differences of body weights of
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Terno Ha eguHWYHM arHeTta 1 6sm3Haum ca
cnepgHute: 0.60kg npu paxgaHe, 2.25kg Ha
30 agHu, 2.71kg Ha 60 gHw, 2.64kg Ha 90
OHn. OBLOTO yBeNnMyeHUe Ha TersioTo Ha
arHetata or 1 go 90 pgeH e cnepgHoTo:
efMHNYHMTEe arHeTa gocturaT 29.64 kg cbe
cpefeH gHeseH npupact ot 0.329 kg, 3a
65mM3Haum — 27.6 kg cbC cpefeH OHeBeH
npupact ot .306 kg.

single born lambs and twin born were;
0.60kg at birth, 2.25kg at 30 days, 2.71kg
at 60 days, 2.64kg at 90 days. The total
weight gain of lambs’ from1-90 days, the
single lambs had 29.64kg with an
average daily gain of .329 kg while for
twins obtained 27.6kg with an average
daily gain of .306kg.

Tabnuua 6. BnvaHve Ha BUAa Ha paxaaHe Ha arHetarta BbpXy TeNIeCHOTO Ters10 npwu

paxpaHe oo 90-AHeBHa Bb3pacT

Table 6. Effect of birth type on lambs body weight at birth to 90 days of age

F | Sig.
Mexay rpynute (Kom6uHmpaHo 57.461 .000
TTp *Tp Between Groups Combined)
bwb * bt BwbTpe B rpynata / Within Groups
Mexay rpynute (Komb6uHmMpaHo 52.621 .000
7130 * Tp Between Groups Combined)
bw*bt BwbTpe B rpynata / Within Groups
Mexay rpynute (Kom6uHupaHo 43.487 .000
1160 * Tp Between Groups Combined)
bw*bt  BwbTpe B rpynata / Within Groups
Mexay rpynute (Komb6uHmMpaHo 53.846 .000
7190 * Tp Between Groups Combined)
bw* bt BwbTpe B rpynata/Within Groups

Kakto ce Bmxga ot Tabnuua 6, Tu-
NbT Ha paxjaHe 3HaunTesIHO NoBusBa Te-
NIECHOTO Ter/I0 Ha arHetara OT paxjaHeTo
00 90 gHeBHa Bb3pacT (P <0,01).

ArHeTta pogeHv no efHO uMaT npe-
Bb3XO/CTBO B TEI/10TO, KATO YacT OT pas/iu-
KTe ce Abmxar Ha pakta, ye camo Te

As seen in Table 6, the birth type
significantly influence the lambs body
weights at birth to 90 days (P<0.01).

The superiority of single-born
lambs in weight and part of its difference
was the fact that

n3non3eatr M/AKOTO OT cBOUTE Maliku
(Benyi et al., 2006).

EavHWYHUTE  arHeTa  eAMHCTBEHO
M3nos3BaT M/ISKOTO Ha CBOUTE Maliku
(Benyi et al., 2006).

Singles are the sole user of their
dam milk (Benyi et al., 2006).

Tabnuua 7. CpegHn CTOMHOCTN M CTaHAapTHa rpellka Ha cpegHaTa 3a TenecHo
Ters1o Ha arHeTa oT paxgaHeTo 0 90 fHeBHA Bb3pacT B 3aBMCMMOCT OT Ce30Ha
Ha oarsaHe (CO), kg

Table 7. Mean values and standard error of means of lambs body weights at birth
to 90 days according to lambing season, kg

COILS | tmp/owb | TT30/bw30 | TT60/bWE0 | TT90/bWIO
CpepHu/Mean 4.57 13.58 23.36 33.72
N 100 100 100 100
n/s CT. rpeLuka Ha cp. .06 13 .35 .27
Std. error of mean
CpegHu/Mean 4.42 13.00 21.93 32.00
N 100 100 100 100
n/s CT. rpeLuka Ha cp. .06 .14 41 .30
Std. error of mean
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ArHeTaTa, poAeHU Mo BpemMe Ha
NeTHUA Ce30H, MMmat No-rosiiMo TesiecHo
TErn0 B paHHUA eTan Ha pacTex oT
paxgaHeto o 90 AHeBHa Bb3pacT, 3a
pasnuka oT arHeTa, poAeHun npes 3VMHUSA
ce3oH ot 0,15 kg npu paxpgaHeTto, 0.58
kg npn TT30 gHu, 1.43 kg npn TT60 aHM
m 172 kg npn TT90 (Tabnuuya 7).
Ce30HBT Ha oarsaHe HAMa BNSHUE
BbpXy TENECHOTO Terno npu paxgaHero.
Bbnpekn ToBa, TOV OKa3Ba 3HAYUTESTHO
BNNSAHME BBbPXY TENeCcHOTO Terno Ha
arHeta B 30 geH po 90 pgeH (P<0.05;
P<0.01) (Tabnuua 8).

The lambs born during summer
season have higher body weights over
the early stages of growth from birth to 90
days with differences with lambs born in
winter season of 0.15kg at birth, 0.58kg
at bw30 days, 1.43kg at bw60days, and
1.72kg at bw90 days (Table 7).

The season of lambing have no effect on
lambs’ body weights at birth. However, it
showed a significant effect at body
weights of lambs at 30 days to 90 days
(P<0.05; P<0.01) (Table 8).

Tabnuua 8. BnmsiHne Ha ce3oHa Ha oarBaHe (CO) BbpXy TenecHOTO Tersio Ha
arHetara oT paxaaHeTto Ao 90-gHeBHa Bb3pacT
Table 8. Effect of lambing season on lambs body weight at birth to 90 days of age

| F | sig

Mexay rpynute  (Kom6uHupaHo 2.637 .106
TTp*CO Between groups Combined)
bwb *LS  BwbTpe B rpynute/Within groups

Mexay rpynute  (Kom6uHupaHo 4,592 .033
T130*CO  Between groups Combined)
bw30* LS BwbTpe B rpynute/Within groups

Mexay rpynute  (Kom6uHupaHo 7.005 .009
TT60*CO  Between groups Combined)
bw60 * LS BwbTpe B rpynute/Within groups

Mexay rpynute  (KombuHmpaHo 4.388 .037
TT90*CO Between groups Combined)
bw90 * LS BwbTpe B rpynute/Within groups

Pe3syntatuTe OT HaweTo u3cnensa-
He ca CbBMECTVMU C Te31 Ha ApYyru aBTopy;
Zidane et al. (2015), kouto noco4ysaT 4e
B/IMSSHUETO Ha MNoslia BbPXY pacTexHuTe
XapakTepucTvkyu Ha arHetara nokassat
NPEBBH3XOACTBO HA MBXKUTE Haf, XXEHCKUTE,
Kakto M BbpXy Tuna Ha paxgaHe, KOUTO
nokasBaT nNpPEeBBL3XOACTBO Ha arHertara
pogeHn no egHo Hag o GnusHauuTe.
Bharathidhasan et al. (2009) nocousart, uye
MBXKWTE arHeta umar no-6bp3 pacTex oT
XEHCKUTE; NOSTbT M TWNa Ha paxaaHe ca
OCHOBHUAT (hakTop 3a pacTexa Ha arHeta-
Ta. Yilmaz et al. (2007) cbLio nocoysar, ye
MDBXKWTE arHeta ca Mo-TEXKN OT XeHCKuTe
arHeTa npu paxpaHeTto, Ha 90 aeH, AokaTo
e[VHUYHWTE arHeTa ca No-Texku oT arHeTa-
6/M3HaUM MPpU PaXAAHETO, U CbOTBETHO Ha
90 peH. MopobeH pesynTart e MnosiyvyeH u ot

The results of our study was
compatible with other authors; Zidane et
al. (2015), who informed that the
influence of sex on growth performances
of lambs showed superiority of males
over females, as well as on the type of
birth which showed superiority of singles
over twins. Bharathidhasan et al. (2009)
commented that male lambs had a faster
growth than female also; sex and type of
birth are the main factor on lambs’
growth. Yilmaz et al. (2007) also attained
that male lambs were heavier than
female lambs at birth, 90 days, while the
lambs born as single were heavier than
lambs born as twins at birth, 90
respectively. Similar result also attained
by Ghafouri-Keshi and Notter, (2016) that
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Ghafouri-Kesbi 1 Notter (2016), kbaeTto
MDBXKUTE arHeta ca Mo-TEXKN OT XXEHCKUTe
arHeta.

Yiheyis et al. (2012) ot6ena3sar, ye
Npov3BOAMTENHOCTTA Ha arHeta npeaw
oTbMBaHe 3aBMCY OT NPUCHLUUSI TEHETUYEH
noTeHuman n maiiumHckaTa Cnoco6HOCT Ha
OBLETE, KaTo HMe ce cbrnacsisame C Te3u
TBbpAEHMS.

ChblU0 Taka 1 Apyrv aBTopy nogkpe-
NAT K ce cbracasart C pesyaratute, KoMTo
nonyumxme; Baneh et al. (2013) ycTtaHoBSI-
BaT, Ye BCUUKM XapakTepHun 6enesun Ha pac-
Texa ca MoB/MUSIHW OT NoJia Ha arHeTo, Tuna
Ha paxgaHeTo M Bb3pacTTa Ha malikaTa.
Vatankhah n Talebi (2008) cbo6-waBart 3a
3HauMTesNIHO BMSIHME Ha MoNa Ha arHeTara,
TuNa paxjaHe M Bb3pacTTa Ha Maiikata
BbpXYy TENIeCHOTO Terio npu paxjaHe.
Rashidi et al. (2008) ycTaHOBSIBaT, Ye KakTo
TErnoTo Npu paxgaHe, Taka v TernoTo npu
oTbMBaHe ca 3HAYUTE/IHO MOB/IMSHU OT
nona Ha arHeTara, OT TUNa Ha paxgaHeTo 1
OT Bb3pacTTa Ha MaiikaTa npu oarBaHeTo.

B nogkpena Ha Hawwua pesynTar,
JaHHUTe Ha apyru aBTopu kaTo Abegaz et
al. (2011); Taye et al. (2010) nocouBart, 4e
eOVHUYHMTE arHeTa ca CbC 3HAYUTESHO MO-
ronsamMo Terno oT 6av3HauuTe Ha Bb3pacT
OT eauH Mecel,. Te CbLUO Taka nocoysarT,
ye No-Ao6puAT pacTex npean oTéuBaHeTo
Ha eAMHUYHO poJeHu arHeTa e 4ecTo cpe-
LWaHa TeHAEHLUs1 B MHOro Apyru nopoau,
KOeTo € B CbOTBETCTBME C HaluuTe pesyn-
Tatn. Szwaczkowski et al. (2006) nocousar,
ye efVHWYHMTE arHeTa ca MmaTt Mo-BUCOK
TEMN Ha pacTex OT arHetara-6/usHauu.
MpeauMcTBOTO B TEr0TO NPU paxaaHe Ha
€[HO arHe cnpsiMo No-ronsiM 6poit arHeTa
MOXe Aa Ce Ab/HKM Ha KOHKypeHuusaTa 3a
XpaHWTE/IHO U YTPOGHO MPOCTPAHCTBO.
ArHeTata pogeHu Mo efHo pacTar no-
6bp30 B Neproaa Mexay paxaaHeto o 30-
[JHeBHaTa Bb3pacT 1 oTomBaHeTo (Babar et
al., 2004; Saghi et al., 2007).

Cnopeg SuSi¢ et al. (2005);
Petrovic et al. (2015) TernoTo Ha arHeTa,
poneHn npes NAToTo, € No-rosisMo nopa-
an hakTa, Ye MaikuTe nmart Ka4yecTBEHO
N KONMYecTBeH Mo-gobbp hypax npes
nocnegHuTe Aga-Tpu Meceua ot bpemeH-
HOCTTa, OTKOJIKOTO Te3u, KOMTO ce oarsaT

male lambs are heavier than female

lambs.

Yiheyis et al. (2012) noted that the
pre-weaning growth performance of
lambs depends up on the inherent
genetic potentiality and the mothering
ability of ewes, we do agree in these
statements.

Likewise other authors supported
and agreeable in the results we obtained
of such; Baneh et al. (2013) found that all
traits of growth performance are
influenced lamb sex, type of birth and
dam age. Vatankhah and Talebi (2008)
reported the significant effects of lamb’s
sex, birth type and age of dam on BW.

Rashidi et al. (2008) found that both birth
weight and weaning weight were
significantly affected by lamb’s sex, birth
type, and age of dam at lambing.

In support with our result, the
findings of other authors like Abegaz et
al. (2011); Taye et al. (2010) reported
that single born lambs were significantly
heavier than those born twins at one
month of age. They also quoted that
better pre-weaning growth of single born
lambs is a common trend in many other
breeds which is true in our results.
Szwaczkowski et al. (2006) informed that
single-born lambs had higher growth rate
than twin-born lambs. The birth weight
advantage of single-born lambs over the
multiple-born lambs may be due to
competition for nutrient and uterine
space. The lambs born single grew faster
than their multiple contemporaries
between birth to 30 days of age and to
weaning (Babar et al., 2004; Saghi et al.,
2007).

According to SuSi¢ et al. (2005);
Petrovic et al. (2015) the birth weight of
lambs born in summer was higher by the
fact that their mothers had a qualitatively
and guantitatively better forage
availability during the final two to three
months of gestation period than those
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npes3 3uMHUS ce30H. Pasnnkarta B Tenec-
HOTO TEerslo B Ce30Ha Ha oarBaHe MOXe
Ja ce Tb/iKyBa KaTo (pakTop Ha xpaHara,
C Apyrv Aymu, BIMSSHUETO Ha nacuuiHata
TpeBa u npupogHaTa cpega (Petrovic et
al., 2015). JaHHMTe NOCOYEeHN No-rope ca
Hanb/IHO OCHOBATENHW W cAyxaT B
noakpena Ha HawuTe n3cneaBaHms.

N3BOAN

MpeBBb3XOACTBOTO B TENIECHOTO Ter-
No Ha arHeTta oT paxaaHeto o 90 gHeBHa
Bb3pacT € YyCTaHOBEHO NPU MbXKU arHeTa,
arHeTa, poAeHn OT oBuUe-Maiku Ha 4-5
roguwiHa Bb3pacT, eAMHWYHO  POAEHU
arHetTa U1 arHeta, POAEHW nNpe3 JIeTHUA
Ce30H. Pasnuknte B TeNecHoTo Terso
MexXay MBXKUTE U XXEHCKUTe arHeta ca:
0.40 kg npu paxgaHe; 1.19 kg npu T130;
1.53 kg npu 60 gHu 1 2.31 kg Ha 90-gHeBHa
Bb3pacT. ArHeTa, poAeHM OT Malkm Ha
Bb3pacTt ot 4-5 roauvHu, ca C Masko Mo-
rofISsMO TeNleCHO Tersio OT paxiaHeTo A0
90-gHeBHa BbB3pacT, OTKOJIKOTO arHeTa,
poJeHn OT Malikm Ha noBeye OT 6-7
rogvHa sb3pacT. Pa3nukute B Ternorto ca
kakTo cnegpa: 0.17kg (TTp), 0.45kg (TT30),
0.78kg (TT60) 1 0.69kg (TT90). Paznukute
B TE/IeCHOTO Tersi0 Ha efWHWYHO POAEHU
arHeta m 6nm3Haum ca cnegHute: 0.60kg
npv paxpgaHe, 2.25kg Ha 30 gHu, 2.71kg Ha
60 gHu, 2.64kg Ha 90 gHwW. Pasnukute B
TEeNecHOTO Terno Ha arHeta pofeHn npes
NATOTO CNPSIMO arHeTa poAeHU nNpes3 3umarta
ca ot 0.15kg npwu paxpaHe, 0.58 kg B TT30
AeH, 1.43 kg B TT 60 geH, n 1.72 kg TT 90
JeH. Pe3yntatbT, KOWTO MoOny4nxme B
HacTosWEeTo u3cneiBaHe, crefoBaTesiHO
MOXe fa 060pu TBBPAEHNETO, Ye NOoAbT Ha
arHeTo, TWMa Ha paxpgaHe; OT4yacTu
Bb3pacTTa Ha MalikaTa npu oarsaHe W
Ce30HbT Ha oarBaHe umaT npuvHOC 3a
TENEeCcHOTO Ter/10 Ha arHeTara npu paxagaHe
W B paHeH eTan Ha pacTex.

BNATOJAPHOCTIU

HacTtosweTto u3cnegsaHe e yact
oT npoekT TR 31053 "CbBpemMeHHU 6uo-
TEXHOMOTMYHU PeLLeHNs B OTINexaaHeTo
N XpaHeHeTo Ha efbp porar [o6UTHK,
OBLIe 1 KO3W 3a MPOU3BOACTBO Ha LieHHa

which have lambed in winter season. The
difference of body weights on the lambing
season can be interpreted as the factor of
food, in other words, the effect of pasture
grass and natural environment (Petrovic
et al., 2015). All the above mentioned are
absolutely reasons and served as support
in our findings.

CONCLUSIONS

The superiority of lambs body
weights from birth to 90 days have found
from male lambs, the lambs born by dams
ages 4-5 years, the single born lambs and
the lambs born during summer season.
The differences of body weights between
male and female lambs were: 0.40kg at
birth; 1.19kg at bw30; 1.53kg at 60 days
and 2.31kg at 90 days of age. The lambs
born by dams’ ages 4-5 years were
slightly higher on body weights from birth
to 90 days of age than lambs born by
dams’ age more than 6-7 years. The
differences of weights as follows; 0.17kg
(bwb), 0.45kg (bw30), 0.78kg (bw60) and
0.69kg (bw90).

The differences of body weights of single
born lambs and twin born were; 0.60kg at
birth, 2.25kg at 30 days, 2.71kg at 60
days, 2.64kg at 90 days. The differences
of bodyweights between lambs born in
summer with lambs born in winter were
from 0.15kg at birth, 0.58kg at bw30 days,
1.43kg at bw60days, and 1.72kg at bw90
days. The result we obtained in this study
can therefore ceased that sex of lambs,
birth type; partly from dam age at lambing
and lambing season have contribution on
the lambs’ body weight at birth and early
stage of growth.
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PE3HOME

Lienta Ha HacTosiwarta craTus e ga
npeacTaBu npernef Ha Hain-BakHUTE Mo-
MEHTM, KOUTO Ca CBbP3aHU C YCMELIHOTO
M3ron3BaHe Ha Ko4yoBe B OBLEBBACTBOTO.
KouoBeTe urpasit ronsiMa posisi, a TaxHaTa
N/I0A0BMTOCT MOXe [a 6be NoB/MsHa OT
MHOro hakTopu, KOMTO fAa MPUUNHAT
6e3nsoave UM HamasieHa nao4oBUTOCT
TenecHata Temnepatypa Ha KodoBeTe
MOB/INSIHA OT BUCOKUTE JIETHWU TEMNEpATy-
pv e npuyMHa 3a /OO KayecTBO Ha
cnepmaTa. BucokuTe Temnepatypy Cbluo
Morat fda noBAMSAT Ha 4MPTOCBAHETO
nopagy HamasieHa cekcyasiHa aKkTMBHOCT.
AHOManMuTe B crnepmaTta ca Mopdosio-
TMYHUTE OTK/IOHEHUA OT HOpMasiHaTa
CTPYKTYpa Ha crnepmata, KOeTo BK/IHouBa
aHoManMM B TfaBaTa, MeXAWHHa 4acT,
onaiwikarta, MPOKCUMa/IHW LMTOM/Ia3MeHU
Kanuvuy, oTAeNeHn akpo3oMu, KOUTO ce
yBe/M4yaBaTt npu crnepma, Kosito € M3/io-
)XeHa Ha BuUCOKa Temnepartypa. Kauectso-
TO Ha cnepmata MOXe Cbll0 Taka Aaa
6b/e NOB/IMSIHO OT: Nolla XpaHa; 60/1ectu
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SUMMARY

The aim of this paper is to present
a review of the most important points that
are relevant to the successful use of rams
in sheep reproduction. Rams play a big
role and fertility in rams can be caused by
many factors which can causes of
infertility or reduced fertility.

Body temperatures produced in rams by
high summer temperatures is a cause of
poor quality semen. High temperatures

can also affect mating with reduced
sexual activity.
Sperm abnormalities are the

morphological deviations from the normal
sperm structure of that kind include
abnormalities in head, mid-piece, tall,
proximal cytoplasmic, droplets detached
acrosomes, which increase in heat
stressed ram semen.

Semen quality can also be affected by:
poor  nutrition;  diseases  including



BK/IHOYBALLM PENPOLYKTUBHUA TpakT, 6py-
uenosa u gpyru. Mankute Tectucu npu
[o6pe uspacHam mnagu kovose Tpsb6ea
[la ce rnefat BHMMATE/IHO KaTo cKpoTasl-
HaTa 06MKO/Ka MOXe fa Ce u3Mepu ¢
pyneTtka. Bbnpeku, ye MHOTo opraHusmm u
TpaBMM MoOraT fa NPUUUHAT Bb3nasieHne
Ha enuauauma, npuunHata 3a Bb3nase-
HMETO Ha enuAuma npu 3pesim KOYoBe CbC
cucTemMa Ha OTI/IeXAAHE C MHOTO MBXKU
XMBOTHU e bakTepusaTa Brucella ovis. Pas-
rnefaH e u3bopbT Ha KoY Bb3 OCHOBA Ha
HeroBaTa CMOCOGHOCT Aa Bb3Npon3Bexaa
NMOTOMCTBO B CbOTBETCTBME C OKOJSIHATa

cpeaa.
KntouoBu AyMun: OBLIE,
Bb3MNpou3BexgaHe, ko4, MI040BUTOCT,
3apaBse
YBO/,

ycnexsT npu OBLEBBACTBOTO, CBBP-
3aH C NJ040BMTOCTTA, 3aBUCK A0 ronsma
CTeneH OT reHeTuyHaTa W3MEHYMBOCT Ha
PenpoayKTUBHUTE KOMMOHeHTH (PetroviC et
al., 2001; 2002; 2007). HacneacrteeHocTTa
B HA4aU10TO Ha noJsioBarta 3psAsIoCT € HUC-
Ka, B uHTepBan oT 0.1 go 0.26 (Petrovic,
2000; Petrovic et al., 2012). B cuctemarta
Ha penpoaykuusa Ha oBLe, Ko4oBeTe urpasat
rofigiMa posig W TAXHaTa MnaofAoBUTOCT
MOXe [a ce Ab/KM Ha MHoro dhaktopu. C
Opyrv OyMu, MOXe Ja uma nNpuyuHu 3a
6es3nsogne wanM HamasieHa nnohoBUTOCT,
Hanp. /0O KayecTBO Ha cnepmara, cra-
60 nuébupo, usmyeckn gedektn, onec-
TW, fiolwa xpaHa, paHu, TOM/IMHEH CTpec,
Te/IeCHO CbCTOSAHME U Bb3pacT (Simitzis
et al., 2006). B gonb/HeHne, HefoXpaH-
BaHETO W BbTPELHWTe napasutn morart
Ja NPUYNHAT CTEPUNHOCT MU Aa NoTuc-
KaT XeflaHMeTo Ha Koya fa ce undyTocea.
Hsakon 3abonsBaHusA, Kato Tes3u, KOWUTO
3acarar Kpakarta Wan HAKOW OT BbHLUHUTE
penpoayKTUBHU OpraHu, Morat da Hanpa-
BAT HEBB3MOXHO 3a Ko4ya fda ornioxga
oBuUe. 1040BUTOCTTA Ha Koya MOXe Aa
ce 3anasu npes uanara roguHa, Ho B
MHOro crsiyyau, T ce MOoTUCKa, Korato
yngpTocBaHETO Ce csyyBa Mnpes3 ropeLy
mMeceuu Ha roguHata (Hafez, 1987). Haii-

78

reproductive tract, ovine brucellosis and
other. Small testes in well grown young
rams should be viewed with suspicion
scrotal circumference can be measured
with a tape. Although a variety of
organisms and trauma can cause
inflammation of the epididymis, the cause
of contagious ram epididymitis in mature
rams of multi-sire breeding systems is the
bacterium Brucella ovis.

Selection of ram on the basis of their
ability to produce offspring and suited to
the environment.

Key words: sheep, reproduction,
ram, fertility, health

INTRODUCTION

Success in  sheep production
regard to fertility greatly depends on
genetic  variability  of  reproductive

components (Petrovi¢ et al., 2001; 2002;
2007). Heritability for onset of puberty is
low and within the interval of 0,1 to 0,26
(Petrovi¢, 2000; Petrovi¢ et al., 2012). In
system of sheep reproduction rams play a
big role and fertility in rams can be caused
by many factors.

In other words, can be causes of infertility
or reduced fertility, e.g. poor semen
quality, poor libido, physical defects,
disease, poor nutrition, injury, heat stress,
body condition, and age (Simitzis et al.,
2006). In addition the, malnutrition and
internal parasites, can cause sterility or
depress the ram’s desire to mate.

Some diseases, such as those affecting
the feet or any of the external breeding
organs, can make it impossible for a ram
to breed ewes. Ram’s fertility may be
retained throughout the whole year, but in
many instances, fertility is depressed
when mating occurs during the hot
months of the year (Hafez, 1987).



ronsMa e cunara B NbpBMA eTan Ha
cnepmatoreHesa (Casu et al., 1991).
Shelton (2000) nocousa, Ye Npu eKCTpem-
HW YC/I0BWSA, HAmMecaTa B NPOU3BOACTBOTO
Ha cnepmarosouan Moxe ga 6bae ocTpa,
KOeTo BOAM [0 paspyllaBaHe Ha cnepma-
TO30MaM B ENUANGUMNTA N YHULLLOXaBaHE
Ha repMyvHauuoHHusa enuten. Ortavant et
al. (1985) nocouBart, 4ye noBMLIABAHETO
Ha TemnepaTyparta Ha Oko/fiHaTa cpega Ao
30 °C, KOeTo 4ecTo ce c/iyyBa npes /A10-
TO B 30HWTE C rOpeLy, KIMMaT, OKka3Ba He-
61aronpusiTHO BAWsIHME BbPXY NMbuAoTo
N KayecTBOTO Ha cnepmaTta. Pinto et al.
(2001) nocouBaT, Ye TOMAMHHMAT CTpec
npuuvHABa BPEMEHHO NpPeKkbcBa MNpPoum3-
BOZCTBOTO Ha cnepma M MOABMXHOCTTA
Ha cnepmarosounguTe. BUCOK NpoueHT oT
KO4YoBETE MOXE Aa 6bAaT CTEPU/IHU Npes
NATOTO, OCOGEHO B YC/IOBUS Ha BUCOKA
B/I2XXHOCT. M3naraHeTo Ha cKpoTyma Ha
Kouya Ha npunbnusntenHo 40°C B npoabn-
XeHune Ha 1.30 go 2.00 yaca npuynHsaBa
pA3KO yBenuyaBaHe Ha fena Ha mopdo-
NIOTMYHO abHopMasHuTe crnepMaTo3ouam
14 po 16 gHM no-kbcHo. lNoBpeguTe no
cnepmarosongute (Hanp. aHoOMasiunm Ha
onawkata v MbpPTBM cnepmaro3onau) u
aHomanuuTe (nepnopMHM KNEeTKM, aHo-
ManuM B MeXAMHHaTa 4YacT U aKpO30oMHa
aHomasnusa) ce ysesvvaeart, a N/Io40BU-
TocTTa Hamansasa (Curtis, 1983). Heycne-
XbT B OCEMEHSIBAHETO Ha 0BLE ymdToca-
N ce C Ko4yoBe MOopj TOM/IMHEH CTpec e
CBbp3aH NO-CKOPO C Heycnex B onjoxga-
HeTo, OTKOJIKOTO € eMb6puoHasHaTa
cMmbpTHOCT (Curtis, 1983). Shelton (2000)
TBbPAK, Ye ca Heobxoaumu 6 ceamuLm 3a
Bb3CTAHOBSIBAHE Ha €fWH Kou, cfef kato
ycnoBusiTa Ha OKOMHata cpeja ce
Hopmasnmaupar. Hafez (1987) tBbpaum, ye
NnJ04OBUTOCTTA Ha KOYOBETE € CBbp3aHa
C HSAKOJIKO SIB/IEHWS:: CMOCOGHOCT Aa ce
yndToCcBaT, CEKCYa/THOTO XenaHue, Mnpo-
M3BOACTBO Ha CNepMaTo3ouMan W XU3He-
CMOCOBHOCT, onoxgaliata Cnoco6HOCT
Ha esKympaHuTe crnepmaro3ounn, KouTo
ca NoBMUSHW OT NOBULLEHWTE Temnepary-
py Ha OkoNHata cpefa, KakTo U HMBOTO
Ha xpaHeHe ([)KOHCHbH, 1987; Petrovic et
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The greatest effect is expressed during
the 1st stage of spermatogenesis (Casu
et al.,, 1991). Shelton (2000) stated that
under extreme conditions, the interference
with sperm production can be acute,
resulting in destruction of the sperm in the
epididymitis and destruction of the
germinal epithelium. Ortavant et al. (1985)
reported that the increase of ambient
temperatures up to 30°C that often occurs
during summer in hot climate areas is
known to adversely affect libido and

semen quality). Pinto et al. (2001)
reported that heat stress caused
temporary interruption of sperm

production and sperm motility.

A high percentage of rams could be sterile
during the summer time, especially under
conditions of high humidity. Exposure of
the ram scrotum to approximately 40°C
for 1.30 to 2.00 h caused a sharp increase
in the proportion of morphologically
abnormal spermatozoa 14 to 16 days
later. Damage to spermatozoa (e.g. tail
abnormalities and dead spermatozoa) and
abnormalities (pyriform cells, midpiece
abnormality and acrosomal abnormality)
increased and fertility decreased (Curtis,
1983).

Conception failure in ewes mated to heat-
stressed ram was related to a failure to
fertiize than to embryonic mortality
(Curtis, 1983). Shelton (2000) claimed
that 6 weeks are required for the ram
recovery after environmental conditions
return to normal.

Hafez (1987) stated that fertility of the
rams is related to several phenomena: the
ability to mate, sexual desire, sperm
production and viability and fertilizing
capacity of ejaculated sperm, which are
influenced by elevated ambient
temperatures, as well as nutritional level
(Johnson, 1987; Petrovic et al., 2012).



al., 2012). Mogo6bHn NpoMeHn ce gbkaT
Hali-Beuye Ha KayeCTBOTO Ha HauyHute
XPaHUTESIHN BELLEeCTBa, OTKOJIKOTO Ha
KNMMarta, B pas/IMyHUTE Ce30HU, Thil KaTo
B TponuuMTe MMa MHoro cepmn ¢ gobpo
penpoayKTMBHO HWMBO. B TponuyeckuTe u
cybTponnyHNTE paiioHn pas3/imkata B
NPoOABb/DKATESIHOCTTA Ha [JeHa e no-
Masika, @ MECTHUTE OBLE Ca CK/IOHHU Ada
Ce pasmHOXaBaT npes3 usiaTa roguHa.
CekcyanHaTta aKTMBHOCT MOXe fda 6bae
OorpaHMyeHa [0 M3BECTHa CTeneH mnpes
neTHUTE Meceuu nopagu Hebnaronpust-
HO B/IMSIHME Ha BUCOKaTa TeMmneparypa Ha
oKo/HaTa cpeja M unca Ha XpaHa
(Petrovic et al., 2012).

Llenta Ha HacToswWwaTa ctatns e ga
npeacTasu nperfes Ha Han-BaxHuTe MO-
MEHTM CBbp3aHu C YCMELWHOTO 13Nnon3Ba-
He Ha Ko4oBe B OBL,EBb/ACTBOTO.

TonsunHeH cTpec

Bucokata TenecHa Temnepatypa Ha
KOYOBETE MOB/IMSIHA OT BUCOKU NIETHU TeM-
nepatypy e NpuunHa 3a /100 KayecTBO Ha
cnepmarta. Bucokute Temnepatypu Cbluo
Morart fa NoBusIAT Ha YNhTOCBaAHETO Nopa-
[N HamasieHa cekcyasiHa akTMBHOCT. MIHAekK-
CbT Ha OCEMEHsiBaHE CbLUO Ce MOHMXKaBa.
ToBa noBnusiBa BbPXY 6pOsi Ha pofeHuTe
arHeta (Petrovic et al., 2012).

W3naraHeTo Ha oBLETe Ha TonAu-
HEeH CTpec npeavs3BrkBa cepus OT Apa-
CTUYHN NPOMEHN B OMOMOrMYHUTE (PYHK-
uunM, KOUTO BKIKOYBAT HamansBaHe Ha
emkacHocTTa B npuema Ha dypax,
XXMBOTO TEJIECHO TEr/10 N MOHWKEHO Bb3-
npou3BOACTBO. HsAKOM aBTOpM nocousar,
ye MeCTHWTE MOopoAM OBLE nokaseat
OrpaHMyeHa CekcyaslHa aKTUBHOCT mnpes3
netHute meceuu (Marai et al., 2004). VH-
TEPeCHO e Kak u3naraHeTo Ha Bucokarta
TemnepaTtypa Ha okonHarta cpeja npuuu-
HABa YyBpexAaHe Ha penpoiykTUBHUTE
doyHKUMKM npu oBueTe. Crnopep Marai et al.
(2000, 2004, 2006, 2007) BANSHMETO Ha
TonAMHaTa ce 3acwuniea, Korato TOMJIUH-
HUSI CTPecC e NPUAPYXEH C BUCOKA Briax-
HOCT Ha oOKonHata cpega. TOMUHHMAT
CTpec CblUO Taka Npean3BuKBa cepus ot
ApacTUYHM NPOMEHM B  OMONOrMYHMTE
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Such changes are mostly due to the
quality of the available nutrients than due
to the climate, in the different seasons,
since there are a lot of farms in the tropics
with good reproductive level. In tropical
and sub-tropical areas, the variation in
daylight length is less, and indigenous
ewes tend to breed throughout the year.

The sexual activity may be restricted to a
certain extent during summer months due
to adverse effects of the high
environmental temperature and lack of
feed (Petrovic et al., 2012).

The aim of this paper is to present
a review of the most important points that
are relevant to the successful use of rams
in sheep reproduction.

Heat stress

High body temperatures produced
in rams by high summer temperatures is a
cause of poor quality semen. High
temperatures can also affect mating with
reduced sexual activity. Conception rate is
also reduced. This affects the number of
offspring born (Petrovic et al., 2012).

Exposure of sheep to heat stress
evokes a series of drastic changes in the
biological  functions  which include
decrease in feed intake efficiency and
utilization, live body weight and impaired
reproduction. Some authors informed that
the local sheep show restricted sexual
activity in the summer months (Marai et
al., 2004).

Interesting is how exposure to high
ambient temperature causes impairment
of reproductive functions in sheep.
According to Marai et al. (2000; 2004,
2006; 2007) the effect of heat is
aggravated when heat stress s
accompanied with high ambient humidity.

Heat stress also evokes a series of drastic
changes in animal biological functions,



(QYHKLMN Ha XMBOTHUTE, KOETO BKIHOYBA
HamanseaHe Ha ed)eKTMBHOCTTa B YMO-
TpebaTta M npuema Ha oypax, Hapylie-
HUS B MeTabonm3ma Ha Bogata, 6enTbuu-
Te, EHEePruinHUA U MuHepasieH 6anaHc u
€H3VMHUTE peakunn, 1 KpbBHUTE MeTabo-
nntn (Shelton, 2000; Marai et al., 2006)
(Shelton, 2000; Marai et al., 2006).

AKO TemnepaTypata B TecTucute
He MOXe Ja Ce MogAbpXa Hucka, Moxe
Ja ce noB/Msie Ha MPOU3BOACTBOTO Ha
XXM3HECNOCO6HN cnepmaro3onan. Hanwn-
HO pasBuTUTE CcrnepmarosouMam ca no-
cnabo 3acerHaty OT TOMJIMHHWA CTpec,
OTKOJIKOTO cnepmarosounjvTte B pasBuBa-
wute ce etanu. El-Darawany (1999) no-
COYBAa, Ye KOHLeHTpaLuumaTa Ha cnepmaro-
30M4HUTE KIIETKM € 3HAUYUTEsIHO MOo-HUCKa
npwv TOMJIMHEH CTPEC, OTKOJIKOTO Mpu Tep-
MOHEYTpasIHU YCOBUS.

Marai et al. (2004; 2007), nocou-
BaT, Ye B TPOMUYECKN U CYOTPONUYHUTE
paiioHn, MecTHUTEe OBLEe MoKas3BaT orpa-
HMYeHa CcekcyasiHa akTMBHOCT npe3 feT-
HUTE Meceuun K pasrnexpjar Kak usnara-
HEeTO Ha BMCOKa TemnepaTypa Ha OKOJHa-
Ta cpefa npuuMHABa yBpexgaHe Ha
penpoaykTMBHUTE (OYHKUMM MNpK OBUETE.
BnnsHneto Ha TemnepaTyparta ce yTex-
HsIBa, KOraTo TOM/IMHHUS CTPEeC € Npuapy-
XEH C BWCOKa BNaKHOCT Ha OKoMHaTa
cpepa. Shelton (2000); Marai et al. (2006)
rnocoysaT, Ye TOM/IMHHUAT CTPEeC Npeaus-
BMKBA CeEpMS OT APacTUYHU MPOMEHU B
OUOMOTMYHM  (DYHKUMM  Ha  KMBOTHUTE,
KOeTO BK/oYBa NOHMKaBaHe B eeKTuB-
HOCTTa M ynoTpebaTta Ha XpaHa, cMyLle-
HWA B MmeTabosim3ma Ha Boga, 6entbyuHus,
EHepruHna 1 MuHepasneH  6GanaHc,
E€H3VMHUTE peakuuy, OTAENAHETO Ha
XOPMOHW 1 KPbBHM MeTabonmTu.

AHOMaIMM B cnepmara

AHomManunTe B cnepmarta ca Mopdio-
NIOTUYHW OTK/IOHEHUSI OT HOpMasiHaTa CTPYK-
Typa, KOeTo BK/04YBA aHOMasIMK B rfasara,
MEXAMHHA YacT, onallka, NPOKCUMasTHU Lu-
TonMa3MeHn Kanuuuu, oTAENEeHWN aKpo3oMu
(El-Darawany, 1999; Oyeyemi et al., 2009),
KOWTO ce yBenmyaBaT Npu KOYOBE U3/0XKEHU
Ha TemnepaTypeH ctpec (Tabnmuya 1).
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which include a decrease in feed intake
efficiency and use, disturbances in the
metabolism of water, protein, energy and
mineral balances  and enzymatic
reactions, and blood metabolites (Shelton,
2000; Marai et al., 2006).

If the temperature in the testes
cannot be kept low, the production of
viable sperm may be affected.

Fully developed sperm are less affected
by heat stress than sperm in the
developing stages. El-Darawany (1999)
reported that the sperm cell concentration
was significantly lower under heat stress
than in thermoneutral conditions.

Marai et al. (2004; 2007) reported
than in tropical and sub-tropical areas the
local sheep show restricted sexual activity
in the summer months and reviewed how
exposure to high ambient temperature
causes impairment of reproductive
functions in sheep.

The heat effect is aggravated when heat
stress is accompanied with high ambient
humidity. Shelton (2000); Marai et al.
(2006) informed that heat stress evokes a
series of drastic changes in animal
biological functions, which include a
decrease in feed intake efficiency and
use, disturbances in the metabolism of
water, protein, energy and mineral
balances, enzymatic reactions, hormonal
secretions and blood metabolites.

Abnormalities in sperm

Sperm  abnormalities are the
morphological deviations from the normal
sperm structure of that kind include
abnormalities in head, mid-piece, tall,
proximal cytoplasmic, droplets detached
acrosomes (El-Darawany, 1999; Oyeyemi
et al.,, 2009), which increase in heat
stressed ram semen (Table 1).



YcTaHoBM ce, Yye YecToTaTta Ha aHop-
MasiHA crnepmarto3ouan € Mno-Bucoka npes
nAatoTo (64.42%, OHW W 10NIN) B CpaBHeHMe
cbC 3umaTta (15.53%, gekemBpu u siHyapu)
npu koyose Merino B yCNOBUA Ha ymepeHa
Temnepartypa Ha okonHaTta cpefa (Naves et
al., 1980). MpoueHTUTe Ha aHOMaNuUTe Npu
cnepmatosongute ca 17.0, 16.5, 18.4 nu
17.9 npes n4atOTO, €CEeHTa, 3umara u npo-
neTra CbOTBETHO NPV C/IOBALUKM KO4OBE
(Gamcik et al., 1979) n 25.17, 18.42 n 14.47
npes fATOTO, 3UMaTa U eceHTa, CbOTBETHO
npu kouyose Ossimi x Suffolk (Abdel-Hafez,
2002), KoeTo MoOKasBa, 4e Hal-HuckaTa
yectoTa Ha aHopmaslHW crnepmMaTto3onan e
6una npe3 eceHta. Hail-BUCOKO KayecTBO
Ha cnepma e OTKpUTO npe3 ABarta nepuoja
Ha CMsHa Ha AHeBHaTa CBeT/IMHa, T.e. npe3
€CEeHHOTO W MNPOJIETHOTO pPaBHOAEHCTBME
(Abi-Saab and Hamada, 1984). Bbnpeku
TOBa CE30HHWTE pa3nynsa B KA4eCTBOTO Ha
crnepmara m3rnexga ce Ab/KaT KakTo Ha
MEeTEOpPOsIOTUYHN, Taka W Ha XpaHUTesHU
oaktopn (Aboul-Ela n Chemineau, 1988),
KakTo 1 Npou3BOACTBOTO Ha crnepma W Heli-
HUTE XapakTepucTVku ca Hebna-ronpusiTHO
NOBNNAHN CNep u3naraHe no-npoab/iKuTes-
HO Bpeme Ha AHeBHa cBeT/MHa (Ortavant et
al., 1985). KouoBeTe CbC CbMHUTE/IHO Ka-
4ecTBO Ha crnepmara mmat noseve ot 30%
aHopMasiHM crnepmaTto3ounau.

The incidence of abnormal sperm
was found to be higher in summer (64.42
%; June and July) compared to winter
(15.53 %; December and January) in
Mutton Merino rams in a temperate
environment (Naves et al., 1980). The
sperm abnormality percentages were
17.0, 16.5, 18.4 and 17.9 during summer,
autumn, winter and spring, respectively, in
Slovakian rams (Gamcik et al., 1979) and
25.17, 18.42, and 14.47 during summer,
winter and autumn, respectively, in Ossimi
x Suffolk rams (Abdel-Hafez, 2002),
indicating that the lowest incidence of
abnormal sperms was in autumn. The
highest semen quality was detected
during the two periods of changing
daylight, i.e. during the autumn and spring
equinoxes (Abi-Saab and Hamadah,
1984). However, the seasonal differences
in semen quality seemed to be attributed
to both meteorological and nutritional
factors (Aboul-Ela and Chemineau, 1988),
as well as the sperm output and semen
characteristics are adversely affected
following exposure to long daylights
(Ortavant et al., 1985). Those rams with
questionable semen quality will have
more than 30 percent abnormal sperm.

Tabnuua 1. BnnsiHve Ha ce3oHa BbpXy XapakTepUCTUKUTE Ha criepMaTa Ha KouoBe
Table 1. Effect of season on rams semen characteristics

FeHoTun Ce30Hu KonnyecteolloaBmXHOCT KoHUeHTpauus XXusHeHa AHopmaniHa Jlutepartypa
Genotype Seasons Volume Motility (%) HacnepmoBuM cnepMa  crepma References
(cc) KNeTkn Live Abnormal
Sperm—cell  sperm sperm
concentration (%) (%)
(x109/ml)

Rahmanix  Niato/Summer  1.17 33.00 2.35%3.50 77.4 77.4
Finn.LandraceeceH/Autumn 1.28 85.0 2.59+3.59 83.36 12.7 Daader et al.

3uma/Winter 1.27 85.2 3.30+4.41 7797 162 (1985)

nponet/Spring  1.13 88.2 3.39+0.33 83.57 11.93
Ossimi nponet/Spring  1.20 55.30 0.03+0.01 73.4.0 19.30

nato/Summer  1.30 75.30 1.62+0.01 96.20 11.90

eceH/Autumn 1.06 73.00 3.94 (106 ul) 70.84 9.23

3uma/Winter 0.92 67.00 3.23(106ul) 55.85 21.52 ElDarawany
Rahmani nponet/Spring  1.13 62.00 3.37 (106 ul) 64.67 9.78 (1999)

nato/Summer  1.10 60.00 3.61(106ul) 51.85 23.92

eceH/Autumn 1.29 67.00 3.38 (106 ul) 59.92 13.18

3uma/Winter 1.17 54.00 2.96 (106 ul) 54.74  17.39

nato/Summer  0.95 67.92 0.83+0.11 84.83 19.54 Abdel Hafez
Ossimi x 3uma/Winter 0.93 72.29 1.26+0.11 81.58 14.04 (2002)
Suffolk eceH/Autumn 0.93 73.50 1.24+1.13 87.27 12.73
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KauecTBO Ha cnepmarta

KayecTBOTO Ha cnepmarta Moxe ga
ce MoBnvsie OT: TOMJIMHEH CTPEC; oWo
XpaHeHe; NPeKkoMepHO XpaHeHe (4YecTo ce
nposiesiBa B KOYOBE, YyYaCTHWLM B W3/10XK-
6u); 3abonsBaHus, BK/IUUTESTHO abcuec
Ha KpakaTa W rHMeHe Ha kKonuta-Ta; 3abo-
NSIBaHUS Ha PEenpoAyKTUBHUA TPakT, BK/IO-
ynTesnHO 6pyLEeno3a Ha oBLEe U MHeKunmn ¢
Actinobacillus semiis; KakTo 1 BCSKO ApYyro
CbCTOSIHNE, KOETO MPUYMHABA MNperpsisaHe.
B Tabnuua 2 ca nokasaHu cTaHgapTuTe 3a
cnepma npu kovoBe, a B Tabnuua 3 e
rnokasaHo B/IMSIHNETO Ha XpaHEHEeTO BbpXY
obema Ha eskynauusTa.

Mpobute oT cnepmata morat ja
6baaT cbbpaHW upe3 enekTpo-eskynauums
unn 4ype3 u3KycteeHa BarvHa. Cnepmara
TpsbBa Aa 6bAe oueHeHa 3a NOABWXHOCT
Ha crnepmMaTo3onauTte, mopdosorusa n 6enn
KPbBHU Tenua. MuHMManHutTe JonycTummn
cTaHzapTu ca obwa noasumxHocT unn 30%
WHAMBMUAYaHa NOABWXHOCT u 70% Hop-
MasiHa Mopdhonorusa. benute KpbBHU KET-
K/ B cnepmara ca MHAMKaums 3a MHGEeKUns
(Hanpumep enuanoUMKT).

Quality of semen

Semen quality can be affected by:
heat stress; poor nutrition; over feeding
(often evident in show rams); diseases
including foot abscess and foot rot;
diseases of the reproductive tract,
including ovine brucellosis and
Actinobacillus seminis infections; and any
other condition causing overheating.

In Table 2 are shown semen standards
for rams and in Table 3 shown effect of
feeding on volume ejaculate.

Samples for semen can be
collected using electro-ejaculation or via
an artificial vagina. Semen should be
evaluated for sperm motility, morphology,
and white blood cells. The minimum
acceptable standards are fair gross
motility or 30 percent individual motility
and 70 percent normal morphology.
White blood cells in the semen are an
indication of infection (e.g. epididymitis).

Tabnuua 2. CtaHgapTu 3a cnepma Ha kKo4doBe (Hapb4HUK MO OBLEBBACTBO,

Cornell University, 2002)

Table 2. Rams semen standards (Sheep Production Handbook. Cornell

MpoueHT Ha noaBmxHoCT / Percent motility 30-70
% HopmanHa mopdponorusa / % Normal mophology ~ 30-50
Benu kpbBHY Tesnua / White blood cells >5

Brucella ovis

OtpuuaTteneH / Negative

Tabnuua 3. BansHMe Ha XpaHeHeTo Bbpxy 06em Ha eskynauusa (Suhair and

Abdalla, 2010)

Table 3. Effect of feeding on volume ejaculate (Suhair and Abdalla, 2010)

HuBo Ha 3HauMmocT
Significance level

Ce30H / Season
3uma / Winter Jlato / Summer

HnBO Ha xpaHeHe
Level of feeding

Bucoko / High 1.96+0.09 1.66+0.09 i
CpegHo / Medium 1.98+0.10 1.58+0.09 **
Hwucko / Low 1,58+0.08 1.33+£0.07 *
HvBo Ha 3Ha4yumocT / Sig. level ** *x
Mpn BCAKO HMBO Ha XpaHeHe, 3Ha- In all level of feeding, the

ynTeIHO MO-BUCOK 06em Ha eskynauus | significantly higher ejaculate volume

ce HabnofaBa npes 3umata, 0TKOJIKOTO
NATOTO, KOETO MOXe Aa 6b/ie CBbP3aHo ¢
BNUSHUETO Ha EHAOKpMHHATa [AeiiHocT
BbpPXy M3NaraHeTo Ha KoyoBeTe Ha

observed during winter than summer
values, and could be related to the effects
of endocrine activation on exposure of
rams to cold and stimulatory effects of
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CTYAEHN W cTumynupawim edektn Ha
TECTOCTEPOHA BbPXY rEHUTATHUTE X/1e3n
(Suhair and Abdalla, 2010) ,

N3mepBaHe Ha ckpoTyma

MI3BeCcTHO e, Ye npu Bb3NPon3Bex-
JaHeTo Mma TACHa B3anmMOBpb3Ka Mexay
pasmepa Ha TecTucuTe 1 NPOM3BOACTBO-
TOo Ha cnepma (Petrovic et al., 2007).
KouoBe ¢ mankm Tectucm Moxe fga He
npon3Bexaar AOCTaTbyHO CMepmMaTo3ou-
v npe3 nepuoga Ha uuTocBaHe 3a Aa
nogabpXxart o6pu HMBA Ha OM/IoXKAAHe.

CkpoTaniHa o6uKoska:

MasikaTa ckpoTasiHa 06MKO/IKa MO-
Xe fa e crefcTBue Ha pevua npudvHum,
BK/IIOUYNTESIHO HE3PANOCT, /IOWO XpaHeHe
n pedektn B passuTveTo. Maskute
TecTucu npu pobpe wmspacHanu maagu
KouoBe TpsibBa fa ce rnejaTr BHUMATen-
HO KaTO CKpoTasiHata 06MKO/Ka Moxe Aa
ce usMepu ¢ pynetka. Mnagm ckoyose
CbC CKpOTasiHa 06ukonka no-maska ot 30
CcaHTMMeTpa M Bb3PacTHW KOYOBE CbC
CKpoTasiHa 06MKO/IKa Mo-Manka oT 32
caHTMMeTpa BEpPOSITHO He TpsabBa Ja ce
n3nos3ssar 3a pasmHoxasaHe. Vma u3-
BECTHM [oKasaTesicTBa, KOMTO MokasBsar,
ye Ko4yoBe C MO-roflIeMn TeCcTUCU e aa-
JaT NOTOMCTBO OT MO-MN/1040POAHMN OBLIE.

Hskon ko4yoBe B A06PO CbCTOSHME
mMoraT Ja umaT CKpoTasiHa 06ukoska A0
40 cm. CkpoTtanHata o06uKonka ce
yBenuyasa ¢ Bb3pactta (Tabnuua 4).

testosterone on accessory genital glands
( Suhair and Abdalla, 2010).

Scrotal measurement

In the reproduction already known
that there is a close relationship between
testicular size and sperm production
(Petrovic et al.,, 2007). Rams with small
testes may not produce enough sperm
throughout the joining period to maintain
good fertilization rates.

Scrotal circumference:

Small scrotal circumference can
have a number of causes, including
immaturity, poor nutrition and

developmental defects. Small testes in
well grown young rams should be viewed
with suspicion Scrotal circumference can
be measured with a tape. Ram lambs
with a scrotal circumference of less than
30 centimeters and adult rams with a
scrotal circumference of less than 32
centimeters should probably not be used
for breeding. There is some evidence to
suggest that rams with larger testicles will
sire more prolific ewes.

Some rams in good condition may
have scrotal circumferences of up to 40
cm. Scrotal circumference increases with
age (Table 4).

Tabnuua 4. CkpoTasiHa obukonka (cm) (HapbyHuK no oBueBbACTBO Cornell

University, 2002)

Table 4. Scrotal circumference (cm) (Sheep Production Handbook . Cornell

University (2002)

Bb3pacT Ha ko4ya HecurypHn YposnetsoputenHu  MsknouyeHus
Age of ram Questionable Satisfactory Exceptional
Mnagu koyoBe, 8-14 meceua

Ram lambs, 8-14 months <30 30-36 >36
3penuv koyoBe, > 14 meceua <32 32.40 >40

Mature rams, > 14 months

MpuunHUTEN Ha 3abonsiBaHNSA

EnnanammutsbT NpU KOYoBe € pe-
NpoAyKTUBHO 3abonsiBaHe, KOETO Mpuyn-
HsiBa Bb3Na/leHMe Ha enuauguma B
penpoayKTUBHUS  TpakT. ENMAMOMMbLT e

Causative agent

Epididymitis of ram is a
reproductive  disease that causes
inflammation of the epididymis in the
reproductive tract. The epididymis is the
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TpbbOBMAHATA YaCT Ha TeCTUCUTE, B KOATO
ce cbbupar cnepmaro3ouauMTe  MNPous-
BefleHN OT TeCTUKy/iHaTa TbKaH, KOATO Tu
CbXpaHsBa [0KaTo He ce nNpuaBMxarT,
Korato Te ce cCMecBaT CbC CeMeHHaTa
TEYHOCT 3a Ja ce CTUrHe [0 esKynaums.
Bb3nanieHveTo Ha enuauguma npuynHasa
pas/iMyHn CTeneHW Ha yBpexaaHe, KOUTO
MOXe fda [gosejatr fo 6esnnogue  wn
HamasieHa Crnoco6HOCT fa npoussexaar
XM3HecnocobHn cnepmartosonan. Ennan-
MUTHT OOBMKHOBEHO € CbCTOSIHME, KOeTo ce
nosiyyasa npu 3penun, CeKCyasiHo akTVBHU
KoyoBe. EMMangnmntsT € npobsiem Homep
1 3a nN104OBUTOCTTA Ha KOYOBETE B OBLiE-
BbACTBOTO AHec. bonectta e npuyvHa 3a
6pakyBaHeTO Ha 40% OT KOYoOBETE B MHOIO
ctaga B Konopago, YanomuHr, MoHTaHa 1
MHOro Apyru 3anagHn AObpxasu (Lupton,
2008; Fitch, 2012). Te3n Bb3NA/IUTESTHU
NpoOMeHY Ha enuanaMma n penpoayKTUBHUSA
TpakT 0OVMKHOBEHO HamasnsBaT KayeCTBOTO
Ha crnepmara ¥ moraT Hamb/HO Aa npe-
[OTBpaTAT TpaHCNopTUpaHeTo Ha cnepma-
Ta OT WHdeKTMpaHusa Tectuc. [loBeyeTo
KOouoBe BCe Olle ca B CbCTOsSHME fJa
npoussefar cnepma oOT euHUs TecTuc,
Taka Ye camMO MasTbK NPOLEHT ca CTepUsIHU.
MoBeyeTo 3acerHaTn ko4yoBe obaye mmar
MOHWKEHO KayecTBO Ha cnepMara W
MOHWKEH pa3BbeH KanauuteT.

B wuscnepsaHuaTa Ha Bagley and
Healey (1997), nocoyeHn Ha durypa 1, ce
BKAA CPaBHEHME Ha HopMasieH TecTuc u
envavguma, KOMTo e oT NnsBarta cTpaHa U
WH(EKTUPAHUAT TecTUC M enuaguauma ot
JAcHaTa cTpaHa.

Bbnpekn, ye MHOro opraHmsmu u
TpaBMKU Morat Aa NnpuUnHAT Bb3nasieHne
Ha enuanguma, npuyvHata 3a Bb3nasle-
HWEeTo Ha enuauanma npu 3pesn Kovyose
CbC cCUCTEMa Ha OoTr/exgaHe c MHOro
MBXKN XUBOTHU e bBakTepuaTa Brucella
ovis. EQMH Koy C B/IOWEHO WM CbC
CbMHUTE/THO 34pPAaBOC/IOBHO CbLCTOSAHWE
MMa siola noasmXHoCT 1 noseye ot 30%
aHopmMmasiHuM cnepmarosongun. Bceku kou,
KOITO nma 6esm KpbBHM Tenua, ce cunTa,
ye MMa CbMHUTESIHA M0L4OBUTOCT.
MpnemMnMBMAT WM 3a[0BOSIATENIEH KOY
nonajga Mexay Te3n Be KaTteropum.

tubular portion of the testicle that collects
the spermatozoa produced by the
testicular tissues and stores it until
transport when it is mixed with the
seminal fluid to produce an ejaculate.
Inflammation of the epididymis causes
varying degrees of damage that can
result in infertility and a reduced capacity
to produce viable spermatozoa. Ram
epididymitis is usually a condition of
mature, sexually experienced rams. Ram
epididymitis is the number 1 ram fertility
problem seen in the sheep industry
today. This disease has caused the
culling of up to 40 percent of the
commercial rams in many flocks in
Colorado, Wyoming, Montana, and many
other western states (Lupton, 2008; Fitch,
2012). These inflammatory changes of
the epididymis and reproductive tract
usually reduce the quality of semen and
may completely prevent the transport of
semen from the infected testicle. Most
rams are still able to produce some
semen from at least one testicle, so only
a small percent are sterile. However, the
majority of affected rams do have
reduced semen quality and lowered
breeding capacity.

The findings of Bagley and Healey
(1997), as seen in Figure 1, was the
comparison of the normal testicle and
epididymis which is on the left side and
the infected testicles and epididymis seen
on the right side.

Although a variety of organisms
and trauma can cause inflammation of
the epididymis, the cause of contagious
ram epididymitis in mature rams of multi-
sire breeding systems is the bacterium
Brucella ovis (B. ovis). The poor or
questionable ram will have poor motility,
and more than 30 percent abnormal
sperm. Any ram that has white blood cells
present would be considered of ques-
tionable fertility. The acceptable or
satisfactory ram would fall between these
two categories.
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dur. 1 CpaBHeHNe Mexay HOpMasieH (N18B) U MHAIEKTUPaH (O4EeCeH) TeCTUC U
enmgngmma. O6BbpHETE BHMMaHWe Ha Hannumeto Ha (ubpo3Ha Tbka U
cpacTBaHe Ha OOBMBKaTa Ha gecHusi Tectuc n enugmamma (Bagley and Healey,
1997).

Fig 1. Comparison of a normal (left) and infected (right) testicle and epididymis.
Note the presence of scar tissue and the adhesions of the tunic on the right

testicle and epididymis (Bagley and Healey, 1997).

3arHnBaHeTo Ha neHuca e NHgek-
uus Ha obBuBKaTa, KOATO MOXe ga no-
B/IUSie Ha pa3MHOXWTEesNHaTa akTUBHOCT.
3arHnMBaHeTo e NpuUYMHEHOo OT BakTepus
Corynebacterium renale (wnu pgpyra ot
Tasu rpyna). Apyr dakrtop e Bucokata
npoTtenHoBa gueta (>16 npoueHTa cypoB
npoTenH). AMOHSAKLT, MpPOU3BELEeH OT
U3IWBK Ha Ypes B ypuHaTa Ha KouoBeTe
MOXe [a npeausBrKa cCepnosHo pasapas-
HEHMe U paspaHsBaHe Mo Koxata OKOJ10
oTBOpa Ha npenyuuyma. OcTtarbuute ot
A3BUTE 06pasyBaT Kopa, KOATO MOXe Aa
6110KkMpa 0TBOpa KbM npenyLuyma.

Kpuntopxusbm

Ha6niopasa ce korato eavH unn u
JBaTa TecTuca ca 3afbpXaHu B KOpem-
HaTta 06/1acT, WK He ca Hanb/IHO najHa-
I B CKpoTasiHaTa 06BMBKa. Kpnntopxms-
MbT NPUCHCTBA B €4Ha OT ABeTe hopMu:
1) epgHoOCTpaHeH  KpUNTOpPXU3bM  —
o6buyanHo cnus3aHe caMO Ha efuHuUs
Tectuc; 2) [OBOEH KPUMNTOPXM3bM —
3agbpxaHe Ha pgBata Tectuca. [lpu

Pizzle (or sheath) rot is an infection
in the sheath area and could affect
breeding activity. Pizzle rot is caused a
bacteria, Corynebacterium renale (or one
from that group). The other factor is high
protein diets (>16 percent crude protein).

Ammonia, produced by excess urea in
the ram’s urine can cause severe irritation
and ulceration of the skin around the
preputial opening. The debris from the
ulcer form a crust which may block the
opening to the prepuce.

Cryptorchidism

Rams with one or both testicles
retained in the abdomen, or not
descended fully into the scrotum are
cryptorchids. Cryptorchidism presents
itself in one of two forms: 1) unilateral
cryptorchidism - normal descent of only
one testicle, 2) bilateral cryptorchidism -
retention of both testicles. Unilateral
cryptorchid lambs are usually capable of

86



€[JHOCTPaHHNS KpUNTOXPU3bM OOWMKHOBE-
HO e Bb3MOXHO pa3MHOXaBaHe, [0KaTo
npv OBONHWA KPUNTOPXUM3BM UMa CTepu-
nuteT. CbCTOAHMETO OOWKHOBEHO € Ha-
cnefeHo Kato npocTa peLecusBHa yepra.
M3rnexpa, ye nma HAKakBa Bpb3Ka Mex-
Oy TOBa CbCTOSHME M XapakTepucTukara,
yCTaHOBEHA MNpW HAKOW KOYOoBE C (PUHMU
Bb/IHA. JKMBOTHOBBAMTE Ha YUCTU NOPO-
an TpsibBa fa HanpasaT ycunuve ga enu-
MUHUpAT TOBa CbCTOAHWE. HesaBucumo
OT (hakTa, 4ye arHetara C [OBOEH Kpun-
TOPXU3bM Cca CTepwiHu, TpsbBa ga
6bAaT KacTpupaHu arHetara Kakto C
OBYyCTpaHeH, Taka W C efHOCTpaHeH
KpUNTOPXM3bM, 3a [a ce HamMann pPUCKbT
OT Bb3MOXHW ObAelyn  YCNOXKHEHUS.
EQHOCTpPaHHUAT  KPUNTOPXM3bM  HUKOTra
He TpsibBa Oa NpUCHCTBA B PasMHOXMU-
Te/lHUTe nporpamun. KpuntopxmsmbT ce
nosyyaea, korato eguH wnu pasa oOT
TecTUCUTE He cnA3ar B CKpoTanHata
06BUBKa. XXMBOTHUTE C KPUNTOPXU3BM HE
ca XenaHu npuy pasmMHoXaBaHeTo. AKO U1
JBaTa TecTuca ca 3acerHatu, KOYybT e
cTepunieH. AKO e 3acerHat camo enuH
TECTUCT, OBEHBbT MOXe pga 6bae nno-
[OBUT, HO TOW LWe npegane Tasu xapak-
TepUCTMKa Ha NOTOMCTBOTO cu. Kpuntop-
XU3MBbT OBMKHOBEHO € eIHOCTPaHeH; Tec-
TMCUTE MPWU €OHOCTPaHHUS KPUNTOPXM3bM
yecTo npou3BexaaT Mo-mManko oT obuyai-
HUs 6poil cnepmaTo3ouan, C MNOBULLEH
MPOUEHT  aHopMaslHM  crnepmaro3ounam
(Amann and Veeramachaneni, 2006).

YnpasseHne n KOHTPON

M3nckBa ce pocTaTbyHO Bpeme 3a
uscnegBaHe Ha NpPou3BoACTBEHaTa MHAOop-
Mauusi, nNpousxod W Apyra noaxopsiia
MHGOpMaLMs, Tbil kKaTo N36OPLT Ha KoY e
Hall-BaXXHWS MIHCTPYMEHT 3a reHepupaHe Ha
reHeTndeH nporpec B crtagoto (Petrovic et
al., 2001). CbLy0 TOMKOBA BaXKHA € rpmxara
W ynpaB/eHWeTo Ha HOBOMPUAOOUTUS KoY.
MpaBWIHOTO ynpaBneHWe U XpaHeHeTo ca
OT ChbLIECTBEHO 3HauyeHue, 3a Ja Moxe
Koua [a usnbiHABa 3a40BONUTENHO pabo-
Tata CU MO BPEME Ha Pa3MHOXUTE/HUS
ce30H (Greiner, 2005).

CreneHTa Ha 6e3nsiogve npu Koya
MOXe Aa Bapupa OT fleka [0 NbfHa CcTe-

breeding, whereas bilateral cryptorchids
are sterile. The condition usually is
inherited as a simple recessive trait.
There seems to be some association
between this condition and the polled
characteristic found in some fine-wool
rams.

Purebred breeders should make every
effort to eliminate this condition. In spite
of the fact that bilateral cryptorchid lambs
are sterile, both bilateral and unilateral
cryptorchids should be castrated, to
reduce the risk of possible future
complications.

Unilateral cryptorchids should never be
used in a  breeding program.
Cryptorchidism is the failure of one or
both testes to descend into the scrotum.

Cryptorchids are undesirable breeding
animals. If both testicles are affected, the
ram is infertile. If only one testical is
affected, the ram may be fertile, but he
will pass the trait onto his offspring.

Cryptorchidism usually is unilateral;
scrotal testes in unilateral cryptorchid
males often produce fewer than normal
numbers of sperm,with an increased
percentage of abnormal sperm (Amann
and Veeramachaneni, 2006).

Management and control

A diligent amount of time spent
studying performance information,
pedigrees and other pertinent information
is warranted as ram selection is the most
important tool for making genetic
progress in the flock (Petrovic et al,
2001). Of equal importance is the care
and management of the newly acquired
ram. Proper management and nutrition
are essential for the ram to perform
satisfactorily during the breeding season
(Greiner, 2005).

The degree of infertility in rams can
vary from mild through to complete
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puvnHocT. pocTa npoBepka 3a Bb3MOXHMU
npuuMHM 3a 6esnnogve Moxe pJda ce
HanpasW KaTo Ce HakapaT Ko4oBe Ja Tuyar,
cnef KoeTo M ce nposepsiBaT 3bOuUTe,
npbCTUTE N TecTucute. B ngeanHusa cnyvai
ToBa TpsbBa Aa ce Hanpasy 8-12 ceamuum
npegn npucbeguHABaHeTo, Taka 4e [Ja
Morart ga ce npefnpvemMar CTblKK, 3a ga ce
rapaHTvpa, 4ye HmBara Ha nIof0BUTOCT ce
nofo6psBar, rotToBum 3a YidToCcBaHe.

3a pja ce npegoTtspaty TOMJIMHHUA
CTpec KoyoBeTe He TpsbBa Ja umar us-
JIOCTHO PYHO NO Bpeme Ha pasMHOXUTEeS-
HUs ce30H (Silanikove, 2000). Te Tpsibea ga
6baarT ocTpuraHn Ha 6 oo 8 cegmuua npe-
O pa3smHoxaBaHeTo. CkpoTasiHata Top-
6uuka Tpab6ea fa 6bAe 6e3 BbHaA. Tpsibea
Ja ce ocurypu noaxofsul csiHka v Boja
npes3 pasMHOXUTESNIHUA CE30H. B ekcTpeMHn
obcToATENCTBA, KOYoBEeTe MoraTt ja ce
MOACNOHAT MO BpeMe Ha Hali-ropellaTa
YyacT OT AeHsa 1 [a ce u3BedaT 3a pasn/iof
Mo BpemMe Ha No-x/1agHuTe YacTu Ha AeHs.

N3cnegBaHeTo Ha cnepmata e
B&XXKHO 3a M/I04OBUTOCTTA Ha Ko4yoBeTe
(Petrovic, 2000; Aguirre et al., 2007). Tpsi6-
Ba [a Ce W3BbPLIM LANOCTHA OLeHKa Ha
crnepmara, 3a fa ce nocoyart KOYOBeTe CbC
chaba nnogosuTocT. Cnepmara 06UKHOBE-
HO ce cbbupa C MNOMOLLTA Ha enekTpo-
esikynaTop. Tasu npoueaypa no3sossBa Ha
BETEPUHAPHUA Nekap JIeCHO Ja XBaHe
XMBOTHOTO. Cnep ToBa chnepmara ce
nscnensa noj, MUKPOCKOMN 3a NOABMXHOCT U
Mopdponiorns. Tasn OueHKa Ha cnepmaTta
Nno3Bo/iiBA Ha BETepuHapHUSA fekap Jda
u3uncnn npeaBapuTesiHo MNporpecuBHaTa
NoABMXHOCT. Tbil KaTo NOABWMXHOCTTA €
noBnMsHa OT peauua haktopu, KodyoseTe
He TpsAbGBa fa 6bAAT OTCTpaHsBaHW camo
Bb3 OCHOBa Ha noABWxHocTTa. benute
KPBBHWU Tenua npu npoéute ca nokasaTen
3a uHdekuns. o ronama cTeneH Tasu
NHAEKLMA NPU 3pesin KoYoBe Npousnusa ot
Brucella ovis. B. ovis e npuuMHuTen Ha
enuaumut. Mopdionoruata npepcrasnsasa
BTOpara MoO/0OBMHa OT OUeHKata Ha
cnepmarta (Abdel Hafez, 2002).

Cnep ToBa BeTepUHapHUAT fiekap
nposepsiBa npobara 3a aHoMaIun Ha cnep-
mMatosounauTe. KouyoBeTe CbC CbMHUTESTHO
KayeCcTBO Ha crnepmarta umar nosevye OT
30% aHopMaUiHM cnepmMaTo30uau.

sterility. A simple check for possible
causes of infertility can be done by
running the rams into a race and
checking their teeth, toes and testicles.
Ideally this should be done 8-12 weeks
prior to joining, so that steps can be taken
to ensure fertility levels are improved
ready for mating.

The prevent heat stress; rams
should not have a full fleece during the
breeding season (Silanikove, 2000).
They should be sheared 6 to 8 weeks
prior to breeding. The scrotal sack should
be free from wool. Adequate shade and
water should be provided during the
breeding season. In extreme
circumstances, rams can be housed
during the hottest part of the day and put
out for breeding during the cooler parts of
the day.

Semen testing is important for
fertility of rams (Petrovic, 2000; Aguirre et
al., 2007). A complete semen evaluation
should be conducted to indicate rams of
poor fertility. Semen is normally collected
with the use of an electro-ejaculator. This
procedure allows the veterinarian to
easily collect a ram.

The semen is then evaluated under
the  microscope for motilty and
morphology. This semen evaluation
allows the veterinarian to estimate
forward progressive motility. As matility is
influenced by a number of factors, rams
should not be disqualified on the basis of
motility alone. White blood cells in the
collection are an indication of infection.
The majority of this infection in mature
rams stem from Brucella ovis infection. B.
ovis is the cause of epididymitis. The
second half of the semen evaluation is
morphology (Abdel Hafez, 2002).

A veterinarian then checks the
collection for sperm abnormalities. Those
rams with questionable semen quality will
have more than 30 percent abnormal
sperm.
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CkpoTanHata obukonka (wmpuHaTa
Ha TecTucute B Hali-lUMpokata ToukKa)
TpsbBa Oa ce u3mepBa, Tbii KaTo Jasa
[o6bp nokasatesn 3a cnocobHocTTa 3a
passbxgaHe Ha koua. [1pon3BoACTBOTO Ha
crnepma e B Mpsiko CbOTHOLLEHME C LUMPUHa-
Ta Ha TectucuTe. CKpoTasiHata 0O6MKOosKa
Bapupa B 3aBMCMMOCT OT ce30Ha U u3u-
4YeCKOTO CbCTOsAHME, HO TpabBa fa 6bae Ha
MaKkCUMa/lHUs CWM BpbX MO BpemMe Ha
pasMHOXWTENHUA Ce30H Mpe3 eceHTa.
CkpoTasiHaTa 061KoSIKa € 3a npejnoyntaHe
ha 6bae 30 cM B MOMEHTA, B KOITO Lie ce
N3Mnon3Ba KoYbT.

Mpobute oT cnepma moraTt ga 6baar
CbbpaHn upes3 efieKkTpo-eskynauns unm
ype3 M3KyCcTBeEHa BarnHa. 3a cbbupaHeTo
Ha cnepmata OGWKHOBEHO Ce U3UCKBa
BeTepuHapHa nomowy. Cnepmata Tps6sa
fa 6bae n3cnegBaHa 3a NOABMXKHOCT Ha
cnepmartosouauTte, mopdonorna n - 6enn
KPpbBHU Tenua. MUHUMasiHUTEe AOonyCcTUMM
cTaHfapTu ca obwa noasumxHocT unn 30%
UHAMBUAYaNnHa  noAaBwxHocT un  70%
HopMasiHa MOpdoNorus.

N3BOAN

Bb3 OCHOBA Ha rOpHUTE MPUYMHK 3a
6e3nnoane Ha Ko4yoBeTe, B OBLIEBbHACTBOTO
TpsiGBa [a Ce KOHTPO/MpPAT BCUYKK FOPEerno-
CoYeHU hakTopu upes:

M3Gop Ha Koy Bb3 OCHOBa Ha
CMOCOBHOCTTa fa Bb3npou3sexga MNoTOM-
CTBO B CbOTBETCTBWE C OKOJIHATA CPeaa;

[Ja ce ocurypy npaBUIHOTO XpaHe-
HE Mo BPEME Ha Bb3MPON3BOANTENHUS UMKB;

PefoBHa npoBepka Ha 34paBeTo Ha
Ko4oBeTE;

Moaxoasiwa nporpamMa 3a
BaKcuHaLus.

Kato usino moxe fga ce 3akwouu,

ye 34pPaBOC/IOBHOTO CbCTOAHME  Ha

KOYOBETE Mrpae M3KIUUTEHA PoNs 3a
ycrnexa B pa3BbX/AaHeTo Ha OBLE.

Scrotal circumference (width of the
testicles at the widest point) should be
measured as it gives a good indication of
a ram's breeding ability. Sperm
production is directly correlated to
testicular width.

Scrotal circumference will vary with
season and body condition, but should be
at its maximum peak during the fall
breeding season. The scrotal
circumference preferably 30 cm at the
time the ram is to be used.

Semen samples can be collected
using electro-ejaculation or via an
artificial  vagina. Usually veterinary
assistance is required to collect semen.
Semen should be evaluated for sperm
motility, morphology, and white blood
cells. The minimum acceptable standards
are fair gross motility or 30 percent
individual motility and 70 percent normal
morphology.

CONCLUSIONS

Based on the above causes of
infertility on rams, in sheep reproduction,
need to control all of the mentioned above
factors through:

Selection of ram on the basis of
their ability to produce offspring and
suited to the environment;

Ensure right nutrition during the
production cycle;

Regular check up of rams health;

A suitable vaccination program.

Generally, it can be concluded that
health status of ram play an utmost role in
the success of sheep production.
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PE3IOME SUMMARY

M3cnensaHeTo e npoBefeHo BbpXy The study was carried out on 36
36 6pos mecopgaiiHu kKpaBu oT nopogute | cows of meat breeds, such as Hereford,
Xepedhopa, AbepauH AHryc un JinmysuH B | Aberdeen-Angus and Limousine in the
EkcnepumeHTaniHaTa 6a3a Ha IMXK3 rpag | Experimental Base of RIMSA in the town
TposiH. OnpegeneHa e OueHkata 3a 06- | of Troyan. An assessment of the general
Lo TenecHo cbetosiHne (OTC). MonydeHn | body condition was determined (GBC).
ca 1 ca aHa/M3mpaHu KpbBHWM Npobu oT | Blood samples from these animals were
nocoyeHnTe XMUBOTHW. TpeBHUTE npobu | gathered and analyzed. Grass samples
ca nojsioxeHn Ha nabopatopHo uscnef- | were subjected to laboratory testing
BaHe uype3 knacuyeckm BeeHpe meton — | through a classic Weende method in
3a onpefensHe Ha HyTpueHTU u xumu- | order to determine nutrients and chemical
Yyecku cbCTas. composition.

YcTtaHoBEHO €, Ye 06L0TO TenecHo It has been found that the general
CbCTOSIHME Ce Hamupa B npsika Bpb3ka CcbC | body condition is directly related to the
CbApxaHMeTo Ha NpoTeuH B Tpesata npu | protein content of grass for beef cattle in
MecojaiiHnTe roeBeja B YCNoBUSITA Ha | the conditions of free pasture farming.
CB06O/AHO NacuLHo oTrexaaHe. CbabpXa- | The calcium and phosphorus content in

HMETO Ha Kanuuid u hochop B KPBBHUA | plood serum is dependent on the content
Cepym € 3aBNCAMO OT CbABPKAHETO HA | of the elements in the grass. The
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enemMeHTUTe B TpesaTa. MNopoparta AbepanH
AHryC nokasea Hali-gobpy meTabonTHU
Bb3MOXHOCTM MPW M3MN03BaHNTE nacuLua.

Kniouosn  aymu: MecoganHm
KpaBu, nawa, TpeBa, KPbBHU nNpobwu,
0610 TeNecHo CbCToAHNE

YBO[,

MecogaiHOTO roBeJOBbLACTBO €
OCHOBEH MoAoTpach/ OT roBefoBbACTBO-
TO, ocuUrypsieall, Ka4ecTBEHO Meco u 6uo-
JIOTUYHO Mb/IHOLLEHEH NPOTEWH 3a M3XpaH-
BaHe Ha HacesieHneTo. Mpon3BOACTBEHU-
Teé My UMK/ ca OCHOBaHW Ha 6umonruy-
HUTE 0CO6EeHOCTVM Ha rosegara OT cre-
unanusmpaHuTe nNopoau 3a Meco.

Todorov (2003) cumTa, 4ye OTrIexX-
[aHeTo Ha KpaBu OT KOUTO efuHCTBEHaTa
NPOAYKUUS € pakAaHeTo 1 OTrexaaHeTo
Ha efHO Tene, KOETo npu oTbMBaHETO Ha
5-8 meceuHa BBb3pacT Texu 150-200kg e
CpPaBHMTENIHO MaJsIKO pasnpOCTPaHEHO Yy
Hac. MNpu n3cnegBaHe Ha AMHamMuKaTa Ha
nporecTepoHa W JyTEMHU3MpALLMS XOp-
MOH Npu MecogaliHn kpaeu Maslev et al.
(2011) obpbwaT BHMUMaHWE BbPXY Kayec-
TBaTa Ha nopogata AbepanH AHryc, kato
Han-XnM3HecnocobHa n 3agbpxala OTC
npes 3¥MHWA nepoa,.

Renquist et al. (2007) nposenu
npoyysaHe BbPXY 0OLLOTO TE/IEeCHO CbC-
TOSIHME W Bpb3kaTa My C PenpoayKTuB-
HWUTE KayecTBa Npu MecoganHn Kpasu.

Peouua aBTopn (Llewelyn et al.,
2006; Gunn et al., 2014; Matthews et al.,
2015) npuemart, 4ye NO OTHOLIEHWE Ha
npoTenHa roBeA0TO € 3aBUCUMMO OT MeTa-
60NUTHUTE npouecu B npeacromalumsaTa
N CMHTE3a Ha MUKpobuaneH npoTenH oT
paxobara.

Llenta Ha HacToALOTO NpoyyBaHe
e Ja M3Mepu U aHanusnpa HsKoin 6umo-
XUMWYHM MoKasaTesim Ha roBeda u ga mm
CbMNOCTaBN C XMMUYECKMS U XpaHWUTEsIEH
CbCTaB Ha M3Mno/i3BaHaTa nawa.

MATEPVAJT U METOOU

N3cnegsaHeTto 6 npoBedeHo
BbpXy 0610 36 6pos mecogariHu Kpasu
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Aberdeen-Angus breed showed the best
metabolic activities in the pastures used.

Key words: beef cattle, pasture,
grass, blood samples, general body
condition

INTRODUCTION

The beef cattle farming is a major
subsector of cattle breeding, providing
quality meat and biologically valuable
protein to feed the population. Its
production cycles are based on the
biological characteristics of cattle of
specialized meat breeds.

Todorov (2003) considers that the
breeding of cows, whose only production
is the birth and breeding of a calf, which is
weaned at 5-8 months of age and weighs
150-200Kkg, is relatively uncommon in our
country. In the study of dynamics of
progesterone and luteinizing hormone in
meat cows, Maslev et al. (2011) draw
attention to the qualities of the Aberdeen-
Angus breed as the most viable and
retaining GBC in the winter.

Renquist et al. (2007) conducted a
study on the general body condition and
its relationship to reproductive
characteristics in meat cows.

A number of authors (Llewelyn et
al., 2006; Gunn et al., 2014; Matthews et
al., 2015) assume that with regard to
protein, the animal is dependent on the
metabolic processes in the proventriculus
and the synthesis of microbial protein
from the ration.

The purpose of present study is to
measure and analyze some biochemical
indicators of cattle and to compare them
with  the chemical and nutritional
composition of the pasture.

MATERIAL AND METHODS
The study was carried out on 36
cows of meat breed, such as Hereford



oT nopogute Xepecdopa (n=14), A6bpaunH
AHryc (n=7) n lInmy3aunH (n=14) — B ekcne-
pumeHTanHarta 6a3a kbM VMK3 - TposiH.

OnpepeneHa 6e OueHkaTa Ha
TenecHo cbetosHne (OTC) ot 1 go 5 no
meToga Ha Todorov (2003). Toea onpe-
JensHe Oelwe npoBeAeHO [BYKpPaTHO —
npes nponetta (anpun 2016) n B kpas Ha
nartoto (asryct 2016).

Mony4yeHn 6sxa KPbBHU NPO6GM BHB
BaKyymMTenHepy C aKTMBaTOp Ha KPpbBOCH-
cupsaHeTto (KRUUSE — XonaHaus), kaTo
BEHENYHKLUMATA Ce OCbLeCTBABALLE C/ef,
acenTMYHO NOArOTBAHE Ha onawHarta
BEHa upes [ByocTpa efjHOKpaTHa urna.

KpbBHUTE cepymn 6sixa OTAeNeHU
B pamMkuTe Ha 2 yaca W u3cnefBaHu B
pamKnTe Ha 24 yaca 3a cnefHuTe nokasa-
Tenu: obuw, 6entbk, Kanuwuii, doocdop,
MarHe3uii.

YcnopefHo ¢ nocoyeHuTe um3cneg-
BaHu 65sxa nonyyeHn Npobu OT TPeBOCTOA
Ha 1M3no0f13BaHUTe Naculla KakTo cneasa:

Mpobute oT Nel-6 ca B3eTn OT
MecTHocTTa bosagkneso Ha 18.04.2016r.
AHanmM3npaHua TpeBoCTOl ce m3nacsa oT
rosegara nopoga Xepedopg u
JNiumy3suH. Mpobu ¢ Ne7-12 ca OT palioHa
Ha UIMK3-TposH ot 19.04.2016r., KbAeTo
HabnogaBaxme BK/IOYEHUTE B eKcne-
prMeHTa npeacTtaBuTenyM OT nopoja
AbepanH AHryc. MNMpoba Nel3 e cnama, c
KOATO Ca XpaHeHM >KMBOTHWTE npes3
3umaTa.

TpeBHUTE NPO6KU GAXa NOLNOXEHU
Ha NnabopaTopHO u3cnefBaHe 4ypes3 kna-
cuyeckn BeeHfe meTof — 3a onpegensHe
Ha HYTPUEHTM U XUMWYECKM CbCTas.
Pesyntatute ot OTC u nabopaTopHute
npobu Ha KpbBEH CepyMm ca 06paboTeHU
ypes cneuvanusmpaHmsa naHen Data
Analysis Ha codpTyep MS Office Excel.

PE3YJITATU N OBCBb)XOAHE
MpencrtaBeHuTe pesyntatm 0606-
wasaT B TabnmueH BuA CTOMHOCTUTE Ha
uscnefgaHvTe napameTpu.
Pesyntatute o1 nabopaTtopHOTO
uscnefBaHe Ha TpeBa NpPOBeAEeHO Mo
BpeEMe Ha MNPOSIeTHOTO u3c/nefBaHe Ha
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(n=14), Aberdeen-Angus (n=7) and
Limousine (n=14) in the experimental
base of the RIMSA - Troyan.

The assessment of the body
condition was determined from 1 to 5
according to Todorov method (2003). It
was carried out twice — in spring (April
2016) and at the end of summer (August
2016).

Blood samples were gathered in
vacutainer with a blood-clotting agent
(KRUUSE - The Netherlands), as the
venipuncture was performed after aseptic
preparation of the tail vein by a two-
pointed disposable needle.

Blood sera were separated within 2
hours and tested within 24 hours for the
following indicators: total protein, calcium,
phosphorus, magnesium

In  parallel with the above
mentioned tests, grassland samples were
analyzed as follows:

The samples from Neol-6 were
taken from Boyadzhievo locality on
18.04.2016. The analyzed grassland was
grazed by cattle of Hereford and
Limousine breeds. Samples 7-12 were
taken from the area of RIMSA-Troyan on
19.04.2016, where we observed
representatives of Aberdeen-Angus that
were included in the experiment. Sample
No. 13 was straw that fed the animals
during the winter.

Grass samples were tested at the
laboratory using the classic Weende
method — to determine nutrients and
chemical composition. Results of GBC
and laboratory blood serum samples were
processed using the specialized panel
Data Analysis of MS Office Excel.

RESULTS AND DISCUSSION
The presented results summarize in
a table the values of the studied
parameters.
The results of laboratory grass test
carried out during the spring study of
animals showed satisfactory values for



XMBOTHWTE  MNOKasBa  3a[0BOJINTENHU
CTOAHOCTM MO OTHOLUEHWE Ha MNPOTEWH,
Kanuuin n doccop — Tabnmua 1. B
CbLOTO BPEME HSIMA Ha/IM4YeH MeTof, no
KOMNTO TOYHO Ja ce onpefenn KoHcyMma-
uMaTa Ha TpeBa Ha nacuwata. 3atpya-
HEHMETO mMaBa W OT (pakTa, ye camuTe
nacuiia ce HeXoMOreHHM Mo OTHOLIEHUE
Ha TpPeBeH CbCTaB W TpeBOCTOl npes
BereTauuMoHHMS Nepuog.

protein, calcium and phosphorus — Table
1.

At the same time, there is no method
available to determine accurately the
consumption of grass in the pastures. The
difficulty comes also from the fact that
pastures themselves are inhomogeneous
in terms of grass composition and
grassland during the vegetation season.

Tabnuua 1. Pe3ynTtaTu oT n3cnefBaHe Ha CypoB NPOTEWNH, Kanuuii n dgocop B

npobu oT TpeBa

Table 1. Results of crude protein, calcium and phosphorus in grass samples

Mpob6a Ne CypoB npoTenH Kanuymii docchop

Sample No Crude protein % Calcium % Phosphorus %

1 18.56 3.13 0.323

2 25.36 3.37 0.337

3 21.46 1.86 0.277

4 20.27 2.35 0.482

5 16.86 1.77 0.215

6 20.8 1.66 0.212

7 10.42 2.38 0.262

8 16.42 2.53 0.266

9 9.69 2.04 0.219

10 13.22 2.27 0.159

11 14.61 2.73 0.233

12 11.6 2.42 0.154

13 3.49 2.24 0.12

CpegHo/Mean 15.60 2.37 0.25

3Haunma pasnuka/SD 4.70 0.36 0.07

Mo oTHoweHne Ha OTC — Ta6nuua 2,
cnegpa fa ce OT6enexu, ye CTOMHOCTUTE
ca MO-HUCKM  OT  ONTUManHWTEe  3a
mMecogaiiin roeega (Renquist et al. 2007,
Murrieta et. al., 2010). Cbwo Taka, obave
cnefjsa fa ce OT4eTe W BpemMeTo Ha
onpefensHeTo UM — NpPosieTTa, Tbil KaTo
NpMemMbT Ha TPeBa € OT BaXKHO 3HayeHue 3a
NPOTUYAHETO Ha BCUYKM (PU3NOAOTUYHN
npouecn (Galindo-Gonzalez et al., 2007;
Thrall et.al., 2012). OcBeH TOBa CbCTaBbT
Ha TpeBHaTa CMecka VMMa OTHOLUEHME KbM
pasnpefeneHveTo Ha  HYTpUeHTUTE MW"
pe3opbupaHeTo UM B XpaHocMuiaTesnHata
cuctema (Reis et al.,2015). >XvBoTHUTE B
rofisiMa CcTeneH ca u3vepnaim pesepsute
cn ca noHwkunm OTC Kakto crefga:
Xepedopa - 2,13+0,44; JIuimysmH —

With regard to GBC — Table 2, it
should be noted that the values are lower
than the optimum for beef cattle
(Renquist et al., 2007; Murrieta et al.,
2010). However, the time of their
determination should also be taken into
account — spring, since the intake of
grass is important for the course of all
physiological processes (Galindo-
Gonzalez et al., 2007; Thrall et al., 2012).
Furthermore, the composition of the herb
mixture is related to the distribution of
nutrients and their absorption in the
digestive system (Reis et al., 2015). The
animals have largely depleted their
reserves as they have decreased GBC as
follows: Hereford - 2.13 *= 0.44;
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2,27+0,4; A6bpanH AHryc — 2,41+0,41.
MaTematuyeckmaT aHasiM3 Ha faHHuTe
HW fJaBa OCHOBaHWe fa fnpuemem, 4ye o
OTHoLWeHne Ha OTC — AGBbpAUH AHryc e
nopojaTa KOSiTO Hai-yCTouMBO 3a4bpxa
OTC npe3 3umHuNA nepuofd. NamepeHara
OueHka e CTaTUCTUYECKM 3HauyMMOo [o-
BMCOKa B CpaBHEHWe C Ta3un npu gpyrure
[Be nopoau npu ycrosuaTa Ha HalleTo
npoyysaHe. To3n pesynraT € OTYEeTEH K
OT ApyrM aBTOpW CbC ChbllaTa nopoga
(Maslev et al., 2011; 2013).

Limousine — 2.27 + 0.4; Aberdeen-
Angus— 2.41 + 0.41. The mathematical
analysis of data gives reason to assume
that Aberdeen-Angus breed retains GBC
most efficiently during the winter period.
The measured assessment is statistically
significant higher in comparison with that
of the other two breeds under the
conditions of our study. This result was
also reported by other authors for the
same breed (Maslev et al., 2011; 2013).

Tabnnya 2. OueHKa Ha Te/IeCHOTO CbCTOSAHME NMpPY TPX NOPOAV MecoarHm roBega
Table 2. Assessment of the body condition in three beef cattle breeds

, Mopopa/Breed
No in order
Ne no peg Xepedopa NInmy3uH AGBbPANH AHTyC
Hereford Limousine  Aberdeen-Angus

1 1.60 2.70 2.50
2 2.20 1.70 2.50
3 2.30 1.60 2.50
4 1.70 2.50 2.80
5 2.70 2.90 3.20
6 2.70 1.80 1.70
7 2.80 2.80 1.70

8 1.60 1.80

9 2.50 2.20

10 1.70 2.80

11 1.70 2.40

12 1.70 1.70

13 2.80 2.50

14 1.80 2.40
CpefHo/Mean 2.13 2.27 2.41
3Haumma pasnmka/SD +0.44 +0.40 +0.41

Mo oTHOLWeHMe Ha BUOXUMUYHUTE
rnokasarenn Ha KpbBTa, CbLO Morar Ja
Ce HarnpaBAT WHTEPECHW KOHCTaTauuw.
MpeacrtaBeHuTe pesyntatn — Tabnuua 3
ca 060 3a BCUYKM XUBOTHM, Tbil KaTo
HAMa CTaTUCTUYECKN 3HaYMMU pas/nku
Mexay nopoaute — MoHe Lo ce OTHacA
[0 n3cnegBaHUTe nokasaresu.

With regard to blood biochemical
indicators, interesting findings can also
be made. The presented results — Table
3 are common to all animals, as there are
no statistically significant differences
between the breeds — at least as regards
the indicators surveyed
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Ta6nmua 3. CTOMHOCTU Ha BMOXUMMYHU MOKa3aTes M Ha KPbBTa Npu MecoaliHu

roeega

Table 3. Blood biochemical indicators in beef cattle
Mpob6a Ne MpoTeuH Kanumii docchop
Sample No Protein Calcium Phosphorus

1 110.8 2 3.2

2 107.9 1.8 1.9

3 101.2 1.9 2.4

4 113.7 1.8 2

5 113.3 1.8 14

6 113.9 2 2.4

7 125.1 1.7 2.2

8 103.1 1.8 2

9 112.3 1.9 2.6

10 118.2 1.9 0.164

11 110.8 1.8 1.8

12 114.5 1.8 25

13 113 1.8 2

14 121.9 2 1.8

15 115.2 2 2.2

16 113.1 2 1.8

17 122 1.8 2.7

18 113.7 1.8 1.7

19 121.8 1.7 2.2

20 108.3 1.6 1.8

21 117.4 2 1.7

22 115.8 1.9 2.2

23 121.9 1.8 1.9

24 108.9 1.8 25

25 110 1.6 1.7

26 124.3 1.8 1.8

27 113.3 1.9 2.3

28 113.4 1.8 1.7

29 122.9 1.8 1.8

30 112.2 1.8 15

CpegHo/Mean 114.4633 1.836667 1.995467

3Hauymma pasnmka/SD +4.350968 +0.083656 +0.352774
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CpepHusT pesyntar Ha o6wmaTt
6eNTbk B KpbBTa B KOHKPETHOTO M3cnesa-
BaHe € MpueMSMB KaTo CTOWHOCT -—
114,46+4.35g/l. CnepBa fa otbenexum,
ye Masikata CTOMHOCT Ha CTaHAApPTHOTO
OTK/IOHEHME 06sicHABa M nuncata Ha
pasnvka mexay nopogute. Mo OTHOLe-
HWe Ha npoTemHa roBefoTO € 3aBUCUMMO
OT MeTabonMTHWUTE NpoLecu B NpepacTo-
MalLmATa N Bb3MOXHOCTTa 3a CUHTe3unpa-
He Ha aflekBaTHO KOJIMY4eCcTBO MUKpobua-
NIeH NPOTENH NPV NOJSIOXKUTENEH NPOTEN-
HOB GanaHc B Tbpbyxa. OT no-ropHuUs
aHa/3 cTaBa $ICHO, 4e MNPOTEUHLT B
JaxbaTa € OCHOBHMS HYTPUEHT, KOWTO
ocurypsiea afekBaTHO KOMIMYECTBO Ha
NpoTEVH B KPbBTA, OT KOWTO MbK 3aBUCK
afeKBaTHOTO pa3BUTME Ha MYCKy/sHaTa
TbkaH Npu mecogaliHute rosega. Mony-
YEHUAT pes3yntar e B CbOTBETCTBME C
noslydyeHnTe faHHW OT ApYrM aBTopu npu
nogo6Hn ycnosus (Llewellyn et al., 2006;
Gunn et al., 2014; Matthews et al., 2015).

Kato B3aMMHO CcBbp3aHuM meTabo-
TN BBB (hU3NOSIOTUSATA Ha XUBOTHUTE
Kanuuat un dpocpopbT cnepBa ga ce
pasrnexpgart 3aefgHo — 0COGEeHo npu npo-
OYKTUBHUTE XMBOTHU. [pn ycnoeusta Ha
HaleTo npoy4yBaHe NpaBu BreyaT/ieHne
HMCKaTa CTOMHOCT U Ha [BaTta efieMeHTa
B KpbBTa — 3a pas/nimka oT obLmsa 6enTbK.
[oHsAkbae TO3n pesyntar e 06SACHUM ¢
HMCKOTO KO/IMYECTBO Ha Te3n MeTabo/ T B
nawlaTa, KakTo ¥ NporpecupaLioTo BfoLla-
BaHe Ha KayeCTBOTO Ha TPEBOCTOSI C Ha-
npefsaHe Ha nAToTo. Hali-Bnevyatnsea-
WMAT pesynTaT BbB BPb3Ka C Kauusi u
dhochopa e cboTHoweHneTo Ca/P — 0,92.
OT pe3ynratute e BWAHO, Y€ MpU HSKOU
XVMBOTHW chocdhopa 3HaunTeIHO MpesuLla-
Ba Kasluys — Ha KOETO ce Ab/IXMU 06paTHOTO
CcbOTHOLWeHne (Matthews et al., 2015).

B3anmMoBpb3kM Mexay wuscnensa-
HWUTE nokasaTtenu.

LincbpoBoTo onpegensiHe Ha Bpb3-
KATE MexAay wuscneaBaHeTo nokasartesin
cnefBa ga ce onpegenvt ¢ MNOJIMHOMEH
MOAEN, HO nopaan Maskuat 6poit Npobu
N XXMBOTHU — B HAWIUS C/lyyail no-yaadyHo

The average total blood protein
result in the particular study is acceptable
as a value of 114.46 + 4.35¢/l. It should
be noted that the small value of the
standard deviation also explains the lack
of difference between the breeds. With
respect to protein, the animal is
dependent on the metabolic processes in
the proventriculus and the ability to
synthesize an adequate amount of
microbial protein with a positive protein
balance in the rumen. It becomes obvious
from the above analysis that the protein
in the diet is the main nutrient that
provides an adequate amount of protein
in the blood, which is dependent on the
adequate development of muscle tissue
in beef cattle. The result obtained is
consistent with data obtained from other
authors  under  similar  conditions
(Llewellyn et al., 2006; Gunn et al., 2014;
Matthews et al., 2015).

As mutually related metabolites in
animal physiology, calcium and
phosphorus should be considered
together - especially in productive
animals. Under the conditions of our
study, the low value of both elements in
the blood makes an impression - unlike
the total protein. Somewhat this result is
explained by the low amount of these
metabolites in grazing, as well as the
progressive deterioration in grassland
quality as the summer progresses. The
most impressive result in relation to
calcium and phosphorus is the ratio Ca/P
- 0.92. The results show that in some
animals phosphorus significantly exceeds
calcium - due to the inverse ratio
(Matthews et al., 2015).

Interrelations among indicators.

The numerical determination of the
relationships  between the studied
indicators should be determined by a
polynomial model, but due to the small
number of samples and animals - in our
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6e pda wusnon3same koeuuMeHTa Ha
Kopenauus mMexany uscnensaHute noka-
3arenn. W3nonsealikm cneynanusmpaH
cobTyep M3UYUCIMXME KOeUUUEHTUTE
Ha KopenaLusa KakTo crefBa:

MpoTeuH, Kanuwuii, coccop — B
TpeBaTta 1 B KpbBHUA cepym; -0,13; 0,85;
0,41 cbOTBETHO.

3a pesynTtatute BbB Bpb3ka ¢ OTC—
nocoyeHn B Tabnvuya 4 — npasBu Brevar-
NeHvie MnofnoxutenHata kopenauus npu
TpWUTE NMOPOAU NO OTHOLIEHWE HA NPOTEeuHa,
KaTo B CbLLOTO BpeEME TO3U KOedMLMEHT e
3HauMMO BWCOK caMO Mpu nopojara
Xepedopa, 1 cnabo 3Haumm npy A6bPANH
AHryc. Te3n pesynTatu ca AUCKYCUOHHU U B
ApYrv AbpXaBu, KaTo HeraTuBHUA edekT Ha
fowarta nawia ce oTyuTa Kato Haii-3Hauum
W B CEBEPHOTO U B HOHKHOTO MO/MYyKbI6O
(Samadia et al., 2013; Samadia, 2014).

Mpn kanuusa n doccopa NoMoXu-
TefiHa CTOMHOCT Ha koeduumeHTuTe uma
camo npy AGbLpPAMH AHryc, kato T4 e
cnabo 3HauMmMa npu Kasumii U HesHauu-
TenHa npu docopa. OBGACHeHVWEe Ha
TO3M (pakT cnefBa fa ce Tbpcwu B MO-
MaUikaTa XuBa maca Ha nopogara u no-
HUCKUTE EHEPruiiHn 1 MeTaboNuTHU
HYXAW. B CbLIOTO BpeMe OTYMTaHeTo Ha
TO31N KOe(ULMEHT e BaXHO W OT riegHa
TOYKa Ha cnepfBalloTo 3annoxpaHe npwu
TakvBa Texku nacuvwHu ycnosus (Nasca

et al., 2015; Diskin et al., 2016).

Tabnuua 4. KoedmumeHT Ha Kopenayus

case, it was more appropriate to use the

correlation  coefficient among the
surveyed indicators. The correlation
coefficients were calculated by a

specialized software as follows:

Protein, calcium, phosphorus - in
grass and in blood serum; -0.13; 0.85;
0.41 respectively

The GBC results in Table 4 show a
positive correlation for the three breeds in
terms of protein while at the same time
this factor is significantly higher in the
Hereford breed and less significant in
Aberdeen-Angus. These results are also
discussed in other countries, with the
negative effect of bad grazing being
recognized as the most significant in both
the northern and southern hemispheres
(Samadia et al., 2013, Samadia, 2014).

For calcium and phosphorus, the
positive value of the coefficients is only
for Aberdeen-Angus, which is slightly
significant in calcium and insignificant in
phosphorus. An explanation of this fact
should be sought in the smaller live
weight of the breed and the lower energy
and metabolic needs. At the same time,
the reading of this coefficient is important
also from the point of view of the next
fertilization in  such heavy pasture
conditions (Nasca et al., 2015; Diskin et
al., 2016).

mexay OTC 3a Bcsika OT nscrsiegBaHuTe

nopoau 1 cbabpXaHne Ha Kanumin, poccop n NpoTenH B TpeBaTa
Table 4. Correlation coefficient among GBC for each of the breeds studied and
calcium, phosphorus, and protein content in the grass

MpoTeunH Kanuwii docchop
Protein Calcium Phosphorus
R Xepedgpopa/Hereford 0.59 -0.42 -0.01
R lumy3suH/Limousine 0.06 -0.81 -0.41
R A6bpaunH AHryc/ Aberdeen-Angus 0.31 0.34 0.01
n3BO4n CONCLUSIONS
OTC e B npsika Bpb3Ka CbC CbAbp- GBC is directly related to the

XaHMeTO Ha npoTeMH B TpeBaTa npw
MecodaliHiTe TroBefla B YC/IOBMSI Ha
CBOGOHO MACULLHO OTINIEeXJaHe.

protein content of grass in beef cattle in
free pasture farming.
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CbabpXaHMEeTO Ha Kanuuii n goc-
dbop B KPbBHMS CepyM € B Mpsika
3aBUCUMOCT OT CbAbPXaHWETO Ha ene-
MEHTUTE B TpeBaTta.

Mopogata AOBLPAMH AHIyC wuma
Hai-gobpn MeTabo/IMTHM Bb3MOXHOCTU
npu ycnoBusTa Ha HaleTo Mpoy4YBaHe B

The calcium and phosphorus
content of the blood serum is directly
related to the content of the elements in

the grass.
Aberdeen-Angus breed has the
best metabolic potential under the

conditions of the present study compared

to the other breeds mentioned — In non-
homogeneous pastures.

CpaBHeEHME C OpyrnTe nocoyvyeHn nopogn —
npn HEXOMOreHH nacuiia.
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PE3IOME

MpocnepeHa e hamunHata CTPyK-
Typa Ha KobunuTe oT nopogara OpnoBCKu
pucak B bbarapus. damunmute Ha Kobu-
nute 3akpaca, Kagetka, VITka n gpyrmn ca
ce pa3swiu o 2-3 nokoseHue. damuing-
Ta Ha kKobuwna basgepka gHec e npeg-
cTaBeHa oT 4 Kobum. CTaTUCTUYecKn ca
06paboTEHN YETMPUTE OCHOBHU TEIECHU
M3MEpPEHUss Ha Kobwum OT nopogata
OpnoBCKM pucaKk N TEXHU KPbCTOCKU —
BMCOYMHA NPY XOJSIKaTa, Koca Ab/HKUHA Ha
TAM0TO, 06XBaT Ha rbpAaMTe M 06XBaT Ha
cBUpKarta.

Llenta Ha npoy4yBaHeTo e pga ce
npocnegn W YCTaHOBW B/IMSIHAETO Ha
OpNoBCKATE  KOGUIM B GbArapcKOTO
KOHEBBLACTBO.

KntouoBu gymn: OpnoBcku pucak,
Kobunu, hammnnHa cTpykTypa.

YBO/,

Pa3BnUTMETO Ha pPUCUCTOTO KOHe-
BbACTBO B bbarapus e CcBbp3aHo C
UMMNOPT Ha XpeobLmn 1 KOBUN oT pas/IMyHn
ObpXaBu. YyacTMeTOo Ha Xpebuun n Kobu-
nn ot Opnosckarta nopoja B YCbBbpLUEH-
CTBAHETO Ha ObarapckuTe nopoau W
YMCTOMOPOAHOTO MM pasBbXAaHe B cTpa-
HaTa HM e NPOYYeHO TBbPAE OrpaHNYEHO.
Cnep Bb3CcTaHOBSBaHE Ha KOHe3aBoguTe

SUMMARY

The family structure of the Orlov
trotter mares in Bulgaria was traced. The
family of Zakrasa, Kadetka, Itka and etc.
was develpmont to 2-3 generations.
Today the family of Bayaderka is present
of 4 mares.

Examined 4 exterior measurements on
Orlov mares and halfbred mares were
values via statistic analysis — height at
withers, body length, chest circumference
and cannon bone.

The purpose of the study was to
trace back and establish the influence of
Orlov mares in Bulgarian horse breeding.

Key words: Orlov trotter, mare,
family structure, damlines

INTRODUCTION

The development of trotter horse
breeding in Bulgaria is related with import
of horses from abroad.

Influence to Orlov trotter on improvement
in Bulgarian horse breeds has not been
studied yet.

Following the resuscitation of stud farms
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B bwarapua B kpas Ha XIX BeK KoHe-
BbAWTE B CcTpaHata cuutar, ye Opnos-
CKUAT pUcak e noaxogsLy 3a nogobpssaHe
eKCTepUopHMTE KayecTBa Ha KOHeTe WU
TEXHWUTE ABWKeHMS B TpbC. Mopaan T1asu
npuyvHa npeanoymTar KoHeTe OT nopoja-
Ta Op/IOBCKM pucak, KOATO e monynspHa
He camo B Pycus, 3apagmn npoeexgawure
Ce TaM CbCTe3aHuss C ABYKOJIKM, HO U B
OoCTaHa/IMTe CTpaHu C pa3sBUTO KOHEBbBA-
cTBO. Cnopep, Petrov (1927) npe3 nepuo-
ha 1883-1887 r. KoHe3aBo[ ,Kabutok" — rp.
LymeH e pasnonaran cbc 108 xpebum un
550 kobunu. OT TAX 8 ca Xpebuu cTaH-
umoHepn u 15 kobunm OT nopogata
Opnosckn pucak. Cpeg 19X umasio n 17
KOOW/IN C HEN3BECTEH MPOU3X0L 3a KOUTO
ce CMATas0, Ye ca C OpI0BCKU NMPOU3XOA,.

Mpe3 1924 r. pa3BbAHOTO Harnpas-
NleHVe Ha KoHe3aBop, ,Kabuok* e npome-
HEHO WM Ce B3eMa pEeLIeHUETO, Ye KOoHe-
BbACTBOTO B bbarapus TpsbBa ga ce
nogo6psiea B ABe HanpaBfieHWs — €340BU
N NiekoBrperaTeH KOH U CPefHO TEXbK TuM
3a 3emegencka paborta. 3a NOCTUraHETO
Ha Tasu uen ce cdopmupar Tpu Cekuun
3a N0 HaTaTbliHa paboTa: apabceka,
aHrno-apabcka M aHrno-HopmaHcka (Ho-
Huycn). PewweHo e, Yye cekuunTe OT apge-
HW, MEepPLIEePOoHX, pucauy n YnCTOKPbBHU
aHIIMIACKN KOHE He ca noaxogswuy 3a
nogobpsieaHe pbCTTa Ha  MECTHOTO
KOHEBBACTBO M 3a 3emefesicka paboTta u
we 6baat 3akputu. OcTaHasIMTe Xpebuun
OT TAX wWe 6bgar M3NoMA3BaHU Karto
CTaHUMOHepu, a kobunute npegaje-Hu Ha
depMuTe  Npu  ObpXaBHWTE  3aBOAM
(Petrov, 1927). C TOBa MpuK/OYBa Mbp-
BUAT eTan oT u3noni3saHe Ha OpnosckuTe
KOHe y Hac.

Mpe3 1954 1. ce BHaCAT OTHOBO
KoHe oT nopogata Op/ioBCKM pucak, a
pasBbgHaTa Uen e nogobpsiaHe Kayec-
TBaTa Ha MECTHWTE KOHE U pa3BMTUE Ha
XUMNOAPYMHUSA CMNOPT — HapobsirsaHusa c
aBykosikn. OT Pycua ca 3akyneHu Tpu
Xpebun (Bopobulwiek, [lNepnamytp wu
l'ycnsp) n ocem kobunu (basgepka, Buk-
Topusi, Buckosa, [esuauus, Jinxogerika,
Opb6uTa, NMnameHHas n Cepus).

in Bulgaria at the end of XIX century
Bulgarian horse breeders began to use
Orlov breed in order to improve local
horses exterior and their trod ability.

That is why they had a preference for the
Orlov trotter breed which was popular in
Russia and countries with advanced
horse breeding where harness racing was
popular. According to Petrov (1927),
during the period 1883-1887 there were
108 stallions and 550 mares at stud farm
.Kabiuk”-Shumen. 8 of them were stallion
by region farms and 15 Orlov trotter
mares. Among them were 17 mares of
unknown pedigree that had been
considered as having Orlov trotter origin.

In 1924 the breeding purpose was
changed into two directions — the first one
was to breed horses for riding and middle
draft horses and the second purpose was
to breed middle heavy horses for a
agriculture. For this purpose at stud farm
,Kabiuk’-Shumen started work with
Arabian, Anglo-Arab and Anglo-Normand
(Nonius) horses.

The other horse breeds - Ardenian,
Percheron, Thoroughbred and trotter are
not suited for horse breeding and
improvement to height to local horses and
they will be closed.

They are used to breeding in local stud
farm (Petrov, 1927).

This is the end of the first period of Orlov
trotter in Bulgaria.

In 1954 Orlov trotters were again
imported. The breeding purpose was
improvement to Bulgarian horse and
development to a harness racing.Three
stallions (Vorobishek, Perlamutr and
Guslyar) and eight mares (Bayaderka,
Victoria, Viskoza, Deviatsia, Lihodeyka,
Orbita, Plamennaya and Seria) were
bought from Russia.
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Cnopep, Kalinkova (2009) popgoHa-
YaslHuuknTe Ha amuavm B nopogata
OpnoBcKn pucak ce AenaT Ha ,XPEHOBCKU'
M ,He XpeHOBCKWU”, poaeHn B XPEHOBCKMSA
KOHe3aBo4 wnu papyro cronaHctso. OT
CBOSA CTpaHa ,XpeHOBCKUTE" ce [enAaT Ha
4 rpynn n ,He XpeHosckuTe” Ha 2. [lo-
ronsMa 4vact oT kobunute (61.43%) ce
OTHacAT KbM ,XPEHOBCKUTE” — rpyna ,cra-
pu XpeHOBCKM Ko6UNn". CbBpeMeHHUTe
hamunium BOOAT HA4yanoTo cuU OT Te3n
rpynu, Karo efHa 4acT OT TaAX ca
NnpekbLCHaTW.

Llenta Ha npoy4yBaHeTo e pga ce
npocnegu w YCTaHOBU B/IUAHMETO Ha
OpNoBCKATE  KOOBUIM B GbArapcKOTO
KOHEBB/CTBO.

MATEPWNAN N METOA4WA

Kato wu3TouHMUM Ha uHdopmaLms
3a  MNpOyyYBaHeTo ca  13M0a3BaHu
CMUCHUNTE OT FOAMLLIHUTE 300TEXHUYECKN
npernegun Ha  KoHesaBog ,CredpaH
Kapagpka® - rp. banyuk, opurnHanHute
POLOC/IOBHM CBUAETENCTBA Ha KOGuute
W Opyrv NuTepaTypHU n3tovyHuum. Msnon-
3BaHU ca JaHHWUTE 3a TeslecHUTe m3mepe-
HWS - BMCOYMHA MpPU XOfiKaTta, koca Abi-
XVMHa Ha TAN0To, 06XBaT Ha rbpauTe U
0o6xBaT Ha CBUpKaTa W pasnsogHaTta aeii-
HOCT Ha KoHeTe OT nopogata Op/oBCKY
pucak. [aHHuUTe 3a NpPou3BOAMTE/HOCTTA
B Haab6srsaHmsATa ca B3eTM OT MNpPOTO-
KO/IMTE Ha KOMUCUSATA N0 U3NUTBaHMATA.
WM3nonssaH e MeToabT Ha BapualMOHHUA
aHann3, C KOWTO ca 06paboTeHn JaHHUTe
3a M3MepeHnsTa Ha Tan0T1o. Hactoswoto
npoyyBaHe ob6xBalja BTOPUAT Mepuog ot
pPa3BUTMETO Ha PUCUCTOTO KOHEBBLACTBO B
Bvnrapus.

PE3YJITATU N OBCBb)XOAHE
Pesyntatnte 3a /vMHeiHaTa CTpyk-
Typa Ha nopopata OpnoBCcKM pucak ca
npocneneHn B nNpeaxofHU u3scnenBaHus
(Lukanova, 2016).
CwiHo  passButn  (hammnium B
nopofgata OpPnoBCKM pucak ca Te3n Ha
Koonnute  bynatHas, be3sHagexaHas

According Kalinkova the first mares
of damlines in Orlov trotter are
.Khrenovsky” and ,no khrenovsky” which
were born in Khrenovsky studfarm and
other farm. The ,khrenovsky” families
were 4 groups and ,no khrenovsky” — 2. A

part of mares (61.43 %) were
-Khrenovsky” — to group ,old khrenovsky
mares”. Contemporary families have

originated from those groups, as part of
them are closed.

The purpose of the study is to trace
back and establish the influence of the
Orlov mares in Bulgarian horse breeding.

MATERIAL AND METHODS

As sources of information for the
survey are used lists of annual
zootechnical examinations of the Stefan
Karadzha stud farm - Balchik, the original
studbooks of mares and other literary
information.

Data for body measurements - height at
withers, body length, chest circumference
and cannon bone and breeding produce
on Orlov trotter are used.

The data for racing result are taken from
the test committee’s records. The
variance analysis method is used to
process the body measurements.

The present study covers the second
period of the development of trotter horse
breeding in Bulgaria.

RESULTS AND DISCUSSION

The results for the genealogic
structure of the Orlov trotter breed have
been traced in previous studies
(Lukanova, 2016)

Strongly developed families of the
Orlov trotter are those of the mares
Bulatnaya, Beznadezdnaya laska (47
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nacka (47 kobwunn), Bonra (24 kobunim) un
Opyrv, KOUTO He ca NpefcTaBeHn y Hac
(Rozdestvenskaya, 1978). T[peactasu-
Tenka Ha thamunmsTa Ha kobuna 3akpaca
y Hac e kobuna basgepka, (cxema 1),
pogeHa Ha 20.01.1950 r. B LWaxoBckus
KoHe3asog B CCCP v nMmnoptupaHa npes
1954 1. Ta e C TenecHn WN3MepeHusa —
BMCOYMHA NPU X0JIKaTa, Koca Ab/MKUHA Ha
TANOTO, 06XBaT Ha rbpPAUTE N 06XBAT Ha
cBupkata 154/158/179/19. 3a uenuar cu
penpoayktueeH nepuog (17  cnydHu
ce3oHa) e gana 16 npunnoga, OT KOWTO 6
Kobunun-malikn. OT TAX camo Kobuna
Mapabona nma 3HayeHve 3a pPasBUTUETO
Ha damunuaTta (Barzev et al., 2012).
[pyra HelHa gblieps, kobuna rMobega ot
TpU yyacTus B HajnpenycksaHe c ABY-
Konku uma 3 BTopu mecta (Tabnuua 1).

Tabnuua 1.

mares), Volga (24 mares) and others that
are not present in Bulgaria
(Rozdestvenskaya, 1978). Representative
of the mare’s family Zakrasa is the mare
named Bayaderka (Scheme 1), born on
January 20, 1950, in the Shahov stud
farm. She was imported in 1954 from
USSR, 154/158/179/19 body
measurement — height at withers, body
length, chest circumference and cannon
bone. For her reproduction period (17
seasons), she has given 16 foals, of
which 6 were mare. Of these, only the
mare Pavlova is important for the
development of the family in Bulgaria
(Barzev et al., 2012). Her other daughter,
called Pobeda has three second places
(Table 1).

Pe3yntatm oOT npoBeAeHW HaanpernyckBaHus Ha LleHTpaneH

XMNOAPYM C TPU rOANLLHN OPSIOBCKN KOBUIN Ha gucTaHums 1 600 m.
Table 1. Result of trotter races on Orlov mares / 1 600 meters in National

hippodrome Bankya

Name Year of start sire mare place/time
(min/sek)
Pobeda 1962 Perlamutr Bayaderka i/ 2,30
Povelia 1962 Perlamutr Viktoria Il
Plamenna 1963 Perlamutr Lihodeyka I/ 2,54
Alpaka 1965 Vorobishek Parabola I/ 2,50,2
Poveliall 1965 Parvenets Viktoria I/ 2,49
/Oepéwn/

Amperia 1967 Perlamutr Paloma Il I/ 2,476
Penelopa 1967 Povelitel Lihodeyka I/ 2,48,2
Paluba 1967 Povelitel Bayaderka i

Kakto e BmgHo ot Cxema 1, no
HaTaTbLWHOTO pasBuTMe Ha amunuata
Ha kobuna basigepka e 06yc/I0BEHO OT
cMsiHa Ha OproBCKUTE Xpebum ¢ xpebumn
oT nopogara Pycknm pucak. [1o-KbCHO
npunaIoANTE N Ha OCTaHa/IUTe KOGWM oT
OpnoBckata nopoga 6uBaT NOKPUBaHW C
UMMNOPTUPaHUTE Xpebun oT nopogata
Pycku pucak.

As it can be seen from Scheme 1,
the further development the family of

Bayaderka is conditioned by the
replacement of the Orlov stallions with
Russian trotter stallions. Later the

progeny of other mares of the Orlov
breed were covered with the imported
Russian trotter stallions.
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AUDIENTSIA (BGR), 2008

ACTIVE L EBER (SWE). 1991

NERUSHIMA (BGR), 2004

MNARCIS (BGR), 1985

UGRA (BGR), 1328

Unikum (SU)._ 1975 Russian trotter

CUBA (BGR), 2003

KORNET (BGR). 1955

USLUGA (BGR), 1986

Unikurn (SU1). 1975 Russian trotter

{BGR), 1978
Graver (SU), 1963 Russian trotter

La Plata (BGR), 1965

|

Labaz (SU). 1957 Russian trotter

PARABOLA (BGR), 1957

Perlamutr (SU). 1950 Orlov trotter

~

L

BAYADERKA (SU), 1950 ]

Cxema 1. PamMusiHa CTPYKTypa Ha kobuna basnepka
Scheme 1. Family structure on mare Bayaderka

Kobuna BukTopus, poaeHa
05.02.1949 r. e mn3nonssaHa 14 cny4yHn
ce30Ha 1 Ma 8 pofeHun KoHYeTa 1 6 NbTU
e ocTaHana s/108a. lNpeacrasuTesnka e Ha
hamunuaTa Ha kKobuna Kapgetka — 30
Kobunn kbMm 1976 r. (Rozdestvenskaya,
1978). HeitHata pgbwepa Mosens Il e
cnevenuna npus ,Odepbu“ npes 1965 r.
(Tabnmuya 1). CuHbT U Xpebel, Mosenu-
Ten e U3Non3saH 3a xpebdew, nenuHvep B
KoHe3zaBog ,CtechaH Kapagxa“. Kobuna
Buckosa, pogeHa 23.05.1950 . e
n3nosseaHa cobllo 14 cny4yHun cesoHa 3a
pa3snnog n nma 13 pogeHn koHdyeta. OT
hamunuaTa Ha Kobuna Wtpa e kobuna
Jesnauusn, pogeHa Ha 10.04.1950 1. Ta e
n3non3saHa 3a pasn/iog camo 4 roguHu —
or 1954 po 1958 r. m nma popeHn 4
KoHuyeTa. Kobuna Jluxogeika, pogeHa Ha
01.03.1950 r. B YeCTMEHCKMNSA KoHe3aBo[,
€ 13Mno/s3BaHa 3a pasn/iog OT MMNOoPTU-

Mare Victoria, born 05.02.1949,
has been used for 14 breeding seasons
and has 8 born foals and has remained 6
barren. She is representative of the family
of the mare Kadetka — 30 mares to 1976
(Rozdestvenskaya, 1978).

Her daughter, mare Povelia Il, won the
Derby race in 1965 (Table 1). Her son —
stallion Povelitel was used for a sire in a
Stefan Karadzha stud farm.

Mare Viskoza, born on 23.05.1950, has
also been used 14 breeding seasons and
has 13 foals. Mare Deviatsia is
representative of the family Itra. She was
born on 10.04.1950. She was used for
breeding only 4 years — from 1954 to
1958 and 4 foals were born. Mare
Lihodeyka, born on 01.03.1950, in the
Chestmenski stud farm was used for
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paHeTo U npe3 1954 r. A0 HelHaTa CMbPT
npes3 1965 r. Mima pogeHn 11 KoH4eTa, OT
TAX 6 MBXKU U 5 XEHCKN. HEWHUAT CcuH,
Xpebey, [Mnambk, npe3 6EroBum CE30H
1962 r., npoBes ce Ha LleHTpanHua xmno-
OPYM uma Tpu yyacTus, OT TAX 2 NbpBYU
mMecTa n 1 Tpeto. Cneg npukoyBaHe Ha
6eropata AEeNHOCT € M3M0/3BaH 3a Xpe-
6el, cTaHUMOHep B koHe3aBopg ,CTedhaH
Kapagxa“. Kobunute Jlinxogeika u
[eBnauma no Gawa ca OT AMHMATA Ha
Xpeber, Kopewok. Kobuna Opbura,
pogeHa Ha 28.03.1950 r. B AHTOHOBCKMA
KoHe3aBog B CCCP e wu3nonssaHa 3a
pasnnog 12 rogMHn M mnma 9 poaeHn
KoHueTa (5 MBXKM U 4 XeHckn). CUHBT U,
Xpebel, Anerpo, e 13nos3BaH 3a Xxpebel,
cTaHumMoHep. Kobuna MNnameHHas, poge-
Ha Ha 05.03.1950 r. e m3non3BaHa 3a
pas3nnofg 4 roguHn 1 MMa 2 perncTpupaHm
POAEHN KOHYETa 1 2 MbTY € AnoBa. [sete
Kobnnn no 6aw@a ca OT NUHUATA Ha
Xpebel, BouH. Kobuna Cepus, poneHa
13.04.1949 1. ¢ TenecHn n3MepeHus —
BMCOYMHA NPUW XONKaTa, Koca Ab/HKMHA Ha
TAM0TO, 06XBAT Ha rbpaMTe M 06xBaT Ha
cBupkata — 163/170/182/19 e n3nonsea-
Ha 7 roguMHn 3a pasnsog, or Tax 1 nbT e
ocTaHana snosa M uMa 6 poaeHn
npunnoga. Aapo U no 6awuHa vHuS e
XpebeL, JloBumii, KOMTO € pogoHaqYasTHMK
Ha efHouMeHHaTa vHUSA B Opnosckata
nopoga. CuHbT W, xpebey [Monwoc, e
M3MNon3BaH 3a XXpebel, CTaHuuoHep B
[3C —TondyxuH.

MponsBoaMTeNHOCTTa Ha Kobunute
B HagbsirsaHus ¢ aBykonku (Tabnuua 1)
nokassa 3a0BONINTENHY pPe3ynTaTu, KaTto
ce uma npegsBug HadanHuA eTan Ha
NoOAroToBKa, yMEHMATa Ha cbCTesarenn u
TPEHbOPY M EKUNMPOBKATa Ha KOHe.

Ha ctatuctuyecka obpaboTka 6sxa
NMOA/IOKEHN TENecHUTe W3MEpPeHMs Ha
KobunmTe oT nopogata Op/fiOBCKM puUcak,
KakTO U Ha KoOWAM KPBbCTOCKU Mexay
OpnoBCckM pucak u MNOSYKPbBHU KOHE.
AHanu3bT Ha [fAaHHuTe, CTaH4AapTHOTO
OTK/IOHEHVWE W CcTaHdapTHa rpeLlka
nokassaT HWCKO BapupaHe Ha npu3Haka
o6xBaT Ha rbpauTe npu Kobunute ot

breeding from her import in 1954 until her
death in 1965. She has born 11 horses,
of which 6 colt and 5 filly. Her son,
stallion Plamak, in 1962 at the Central
Hippodrome, has three appearances,
including 2 first places and 1 third.

After the end of the racing career he was
used as a sire in the Stefan Karadzha
stud farm. The mares Lihodeyka and
Deviatsia were origin from line of stallion
Koreshok.

Mare Orbita, born on 28.03.1950 in
Antonov's stud farm, USSR, has been
used for breeding for 12 years and has 9
born foals (5 colt and 4 filly). Her son,
stallion Alegro, was used as a sire. Mare
Plamennaya, born on 05.03.1950, has
been used for breeding for 4 years and
has 2 registered born foals and 2 barren.
Both mares — Orbita and Plamennaya
were origin from line of stallion Voin.
Mare Seria, born on 13.04.1949, with
body measurements — height at withers,
body length, chest circumference and
cannon bone — 163/170/182/19, has been
used for 7 years for breeding, 1 barren
and has 6 foals.

She is the representative of line stallion
Lovchii.

Her son, stallion Polys, was used as a
sire at Tolbukhin stud farm.

The performance of mares (Table
1) shows satisfactory results, having in
mind the initial stage of training, the skills
of drivers and trainers and equipping of
horses.

The body measurements of the
Orlov trotter mares, as well as of the
mares crossed between Orlov trotter and
half bred horses were subjected to
statistical processing. The analysis of the
data shows a low variation of the chest
circumference in the Orlov mares — 4.41.
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Opnosckarta nopoga — 4.41. Mo npusHaka
06xBaT Ha CBMpKaTa BapuMpaHeTo CbLLo e
Hucko (Tabnuua 2). Mony4vyeHute pesyn-
TaTtu nokasgar, Ye Mo OTHOLUEHME Ha Tpu
OT OCHOBHUTE TefleCHUTE MU3MEepPeHUsa Ha
TANOTO — BUCOYMHA NPWU XosKata, Koca
Ob/DKMHA Ha TAM0TO M 0b6xBaT Ha rbp-
avTe, pasBbXAaHuTe B cTpaHaTa koounm
OTCTBbMNBAT MO OTHOLUEHWE Ha Te3n Mnoka-
3areniM, nocoyeHyn ot Barmintsev (1972)
3a UYMCTOMOPOAHM OpPMOBCKM KOGUAN —
cbvoTBeTHO 160.6; 162.5; 184.3; 20,0. OT1
Tabnuua 2 ce BWXga, 4Ye pasnukuTe
MeXAy OCHOBHWUTE U3MEPEHUs Ha TANOTO
Ha 4YMCTONOPOAHUTE OPJSIOBCKMA KOBWUAM 1
NOMYKPBbBHUTE KOBW/IN Ca HE3HAUYUTENHN,
KOETO Mnoka3Ba, 4e npu nsbopa Ha Ko6un
€ 13non3BaH nogbop No OTHOLEHWe Ha
TEXHUS PbCT.

By the parameter cannon bone, variation
is also low (Table 2).

The results obtained by us show that
regarding the exterior measurements -
height at withers, body length and chest
circumference the mares bred in the
country are below the average for the
breed indicated by Barmintsev (1972) —
160.6; 162.5; 184.3; 20.0, respectively.

It can be seen from Table 2 that the
differences between the main body
measurements of Orlov trotter mares and
the half-bred mares are insignificant,
indicating that the selection of mares has
been used to select for their height.

Tabnuua. 2 OCHOBHU N3MEPEHUS Ha TSANOTO Ha Kobunm oT OpnoBcka nopoga u

TEXHU KPBbCTOCKN

Table 2. Body measurements of Orlov mares and halfbred Orlov

MpusHauwn/ Opnoscku kobunu/ MonykpbBHY KOGUNK/
Traits Orlov mares Halfbred Orlov mares
n X Sx SD n X Sx SD

BucouunHa npu 26
xonkata/ Height at
withers

ObmkmHa Ha Tanoto/ 26
Body length

O6xBat Ha rbpante/ 26

Chest circumference

158,23 0,49 2,49

159,69 0,79 4,01

180,81 0,86 4,41

15 158,00 1,03 4

15 156,93 1,05 4,08

15 181,13 1,09 4,21

O6xBar Ha cBupkata/ 26 19,85 0,14 0,74 15 19,85 0,14 0,54
Cannon bone
n3BOAN CONCLUSIONS
1. KoHe oT nopogarta OpnoBcku pucak | 1. Horses of the Orlov trotter have

ca y4yacTBa/IM B Ha4ya/lHWA eTan OT Cb3-
JaBaHeTo Ha O6barapckute nopogu. [Mo-
CTaBEHO € Hayasl0 Ha PUCUCTO KOHEBbBA-
CTBO W W3NUTBAHWA Ha MNOTOMCTBOTO B
HaanpenyckBaHmsa ¢ ABYKOSKW. YucTono-
pPOLHUTE OPMIOBCKN KOBUAN N NONyYeHuTe
KOOGUNN — KPBCTOCKN C OPMIOBCKM XPpeobuwn
B CTpaHata HW OTCTbNBaT N0 OTHOLUEHWne
Ha M3MepeHuATa Ha TAM0TO npe3 60-Te
FOAMHN Ha MUHa/INA BEK Ha CPefHOoTO 3a
nopogara B Pycusi.

participated in the start of the breeding of
Bulgarian breeds. The beginning of trotter
horse breeding and harness racing of
their offspring. The Orlov trotter mares
and the half bred mares — crosses with
Orlov stallions in our country were less in
regard to the body measurements in the
60s of the last century of the average for
the breed in Russia.
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2. B wusrpaxgaHeto Ha damunHata | 2. Eight mares of different damlines
CTpykTypa Ha Opnosckata nopoga B | are included in the family structure of the
Bbnarapus, ydactBar ocem kobunum ot | Orlov trotter breed in Bulgaria. The family
pasnuuHn  cdammnmn.  3anaseHa e | of mare Bayaderka is preserved, which
hamumnuaTa Ha Kobuna basigepka, koaTo | today is represented with 4 mares.

OHec e npeacTaBeHa ¢ 4 Kobunw.
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