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PE3HOME

OTtrnexaaHeTs Ha eawp porar
no6uTeK e BawHa ofnNacT v cnomed eran
OT NPOW3BOACTBO C TFONEMW 3anacu ot
MNAKD, MECD, PAIBLWAIHE HE MUBOTHH M
ApYrM NPOAYKTH.

B Hay4HaTa nuTepatypa
NNOAOBMTOCTT2 Ce npeueHsasa Bba
OCHOBA Ha BL3IPAcT 33 MpPBEO 3a4YeBaHe,
NpoALMKUTENHOCT Ha DGpemeddocTTa,
NPOSEMEMTENHOCT Ha Cepsu3 nepwoga,
WHTEpBAaN MeXay 0BE OTENEaHWA W Terno
Ha TENeTo NpW paxgaHe,

OnpegensHeTo Ha Bb3gedcTEMETO
Ha onpefieneHd HereHeTHYHW DaKTopK
BLpXY LMTUPaHUTE no-rope
XBAPAKTEDUCTUEM €  MWIHEHO  BamHa
CThMKE B oTrNexaaHeTo "
BLINPOMIBEMAZHETO HA MUBOTHM.

MpoawnxuTENHOCTTA Ha

SUMMARY

Cattle reproduction is a highly
important field and complex stage of
production with large reserves of milk,
meat. breeding cattle and by-products

In scientific literature, fertility is
generally assessed through age at first
conception, gestation length, length of
service period, calving interval, and calf
birth weight.

Determination of the effect of
particular non-genetic factors on the
above traits is a vital step in cattle
breeding and reproduction

Length of calving interval is largely
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WHTEpBANA Mewdy OBE OTENBaHWA 00
ronAMa cTeneH cCce onpegens oT
Bb3AeACTEMETO Ha HEreHeTHIHK
daKkTopu, T.e. OMKCUPaHW BL3IgedcTRUA B
TOB3 YMCNO BLIAEACTBUMATO HA pakoHa Ha
OTTNEeMAaHe, CE30H Ha pamgade, CeaoH
Ha OTenBaHe, rOAWHA H3 pawgadHe, non |
Ha Teneto W TEXHWTE BIaUMOAEHCTEMWA,
KaKTO M NPOOBMEUTENHW Knw
PETPECHOHHW  BNWAHWR,  BEKYWTENHO
Bb3IPACT Ha NBLPBO  3aNN0OKOAHE WK
Bb3pPacT Ha OTENBAHE.

BbaneidcTeMeTo Ha dukcupaHuTe U
NPOABLMAMUTENHY HErsHeTWYHK hakTop
BLPXY NPOABLMMUTENHOCTTa Ha nepwoga
H3 OTENBaHE C3 aHanuIupaHu npu 245
kpaeW CumedTan (907 uwhatepsana memxay
ABe oOTensaHwA)l B TpW padoHa  Ha
oTrnexgade, ¢ Bb3IgencTEMETD Ha CeanHa
Ha paxaaHe kato dwuecapad cakTop, a
Bb3PAcT Ha KpaeaTa NpH MLpeo 3advesaHe
KaTo nNpogemkvTensd  @akTop  MHoro
3Hauum  (P<0.01), a na ceaoHa Ha
OTeneaHe AHAYMM (P=0.05).
BragedcTereTo Ha panoHa HA
OTrNeMaande, roguHa Ha  pawjade,
NapuTeTHa FPYNa WKW BB3pacTt, nNon Ha
TENETO Ca HEIHAYWTENHW CTATUCTUYECKW
(P=0.05). CnegosatenHo, KOeWUWEHTET
Ha MaYUCNeHMe, KOATO NOKA3IBA HWBOTO HA
BapwauWR B WHTEpBANRa Meway [nbe
OTENBaHWA, KakTo e OoDAcHeHo oT
BLIAEACTBHMETO HE HEreHETWHHW hakTopw
BNMCaHW B Moaena, e HuCek (0.082)

Knwuoeu AYMHK: nopona
CumedTan, HHTEPEAN  mexgy — ase
OTENBaHWRA,  UKCHDEHW  HEreHaTHYHK
BL3IOEeACTBHRA, NRCOABNHATENH M
HEreHeTUYHW BbINEWCTEUR, KORWMUWEHT |
Ha AeTEpMUHALUNA I

YBOA

BranpounasexnaveTo Ha egLp
porat AobuTeKk e MHOro BamHa
Hay4yHa obnacTt v crioxeH eTtan B
NPOW3BOACTBOTO  Ha  AobuTbk,
KOWTO OCHIypsBa 3anack oT MITSKD,
Meco, nopoaM W CTPaHW4YHK

governed by the effect of non-genetic
factors, wviz. fixed effects generally
including the effect of breeding region,
season of birth, calving season, year of
birth, calf sex and theirr interactions, and
continuous or regression effects including
age at first conception or age al calving.

The effect of fixed and continuous
non-genetic factors on length of calving
period was analysed in 245 Simmental
cows (907 calving interval) in three
breeding regions, with the effect of
season of birth as a fixed factor and cow
age at first conception as a continuous
factor being highly significant (P<0.01),
and that of season of calving being
significant (P=0.05).

The effect of breeding region, year
of birth, parity group or age and calf sex
was statistically non-significant (P=0.05).

Therefore, the coefficient of
determination showing the level of
variation in calving interval as explained by
the effect of non-genetic factars fitted in the
model was low (0.082)

Key  words: Simmental breed,
calving interval, fixed non-genetic effects,
continuous non-genetic effects, coefficient
of determination
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INTRODUCTION

Cattle reproduction is a very
important research field and a
highly complex stage of cattle

| production securing reserves of

milk, meat, breeding herds and by-
products.
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npoaykTw. MNpw cerawHoTo HUBO Ha |

PaiBMTHEe Ha CenCKoCTONaHCKOTO
npow3socacTeo “ HayKata 3a
HUBOTHUTE, BBLNPOCET 38 MNAKOTO
W MeCcOonpou3eoqCcTeOTO Ce Cc4yiTa

3a No-Manko cepuoieH OT TO3W 3a |

ynpaenexve Ha
Bb3NPOU3BOACTEOTO HA enbp porar
NOBUTBK. duanohornaTa Ha
Bb3NPOU3IBEXOAHETO  Ha
poraT aobutek e cnowHa obnact
NOBNUAHA OT peavua eHAOTeHHW W
€K30reHHW PaKTopKU No-3acUNEeHo
oT  BCEKW  Apyr e€Tan  BLB
BbanponiBeaHeTo Ha ,EJ,D'EI.“ITI::K.

Aenhelt et al. (1968), otBensasar, |

ue Uma orpapu4eHue B
NPOAYKTUBHOCTTA WA  KpasuTe,
M3BBLH KOeTo He Mmoxe faa bObae
noAabLp¥aHa HOpManHa
nnogoewtocT. Heushow (1993),
3aABABA, Ye NbMHA WKOHOMUYECKA
Bb3BpallaemMocT OT egHo cTago
Moxe pna BOwvae nacTurHata ako
EeCTPYCbT HAacTbNBa B pamkuTe Ha
60 aHv cnep pawpgadeTo npu 85%
oT KpaBuTe, ako 70% oOT KpaBuTe
3avesar cnen NMepPBOTO
ocemeHsBaHe W agko 60% oT
ONNofeHWTe KpaBu ce OoTendr.
WMHaekcwT Ha 3annowgave TpabGea
fda bHvae 16, npoueHTsT
npobnemMHn Kpaeuw B egHo cTapo
Tpabea pna 6vae nog 10% w gensT
Ha KPABW, KOWTO MOKA3BAT TWX
ectpyc nog 15%. WHTepsansT
Mexay ABe oTensadwA Tpabea na
Ebne no-kpathk oT 12-13 meceua,
KaKTO e nocodin UMTHPaHWAT
aBsTop.

MNpoavmkuTenHocTTa Ha
WHTEpPBana mMexay Age oTensaHwua

eavp |

Ha |
| shorter than 12-13 months, as

At the current level of
development of agricultural
production and animal science, the
issue of milk and meat production is

| considered less serious than that of

cattle reproduction management.

Cattle reproduction physiology
Is a complex field affected by a
range of endogenic and exogenic
factors more intensely than any
other stage of cattle production.

Aenhelt et al. (1968), note that
there is a cow productivity limit
beyond which normal fertility cannot
be maintained. Heushow (1993),
suggests that full economic returns
from a herd can be achieved if
oestrus occurs within 60 days
following parturition in 85% of cows,

|if 70% of cows conceive after first

insemination and if 60% of the

conceived cows calve.

The insemination index should
be 1.6, the percentage of problem
cows in_a herd should be below
10% and the proportion of cows
showing silent oestrus below 15%.

Calving interval should be
stated by the said author.

Length of calving interval is
most affected by service period,
given the fact that gestation length
is a biologically determined trait
affected to a small degree by
systematic factors (Petrovic D .M et
al., 2009).
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€ MOBMWAH HaW-MHGIO OT cepena

nepUoga, Kato ce pma npeaenn

chakTa, Ye npogbLNXKUTENHOCTTA HA
EpemenHoctTa e  Buonorudmo
onpegenexa XapaKTepucTuka
NOBNWAHA. B Manka cTened orT
CUCTEMHM thakTopm (Petrovic
D.M.et al., 2009).

B ceoeto uscneasaHe sbpxy
NNOAOBMTOCTTa Ha efpusa  porat
Aobutsk, Trifunovic et al., (1990),
npeaocTaeaT  Knacupukauma Ha
napameTspa C MHTEpBanu Mexay
ABe oTensaHua oT 355 gHK, 356 —
380, 381 — 400 » Han 400 aHw,
KOWUTO CbeOTBETHO ca
KnacuuumpaHn  Kato  OTIWYeH,
MHOro aobwp, 3apaponuTeneHd M
He3afosonuTeneH. 3a chxanelue,
He3afoBONUTENHWAT WHTEepBan oT
400 oHu e gocTa YecTo cpellaH B

npakTukaTa, cnopef NocoYeHoTo oT |
| respectively.

NoOBeYeTo aBTopK.

Schmitz (1996a, 1996b, 1997
W 1998), nowknanea 3a cpeped
WHTEpBAnN Mexy [ABe oTeneaHus

oT 380 — 382, 374 — 380 u 378 — |

384 AWM npu kpaBw OT nopopga
CumeHTan cbe cboTReTHO 14%, 14
— 74% w 75 — 100% npw YepeeH
XonwjanH yHacneaneaHe.

Petrovi¢ D.M. et al., (2010)
cwobuwaeat 3a cpeneH uHTepean
Mexay ase otensanus ot 410, 413
M 475 aHn npw 2805 kpasu ot
nopoga CumeHTan artrnexmgaHv s
TPW  padoHa npu  pa3fiudHK
CUCTEMW W pasnuyHa HagMopcka
BucoymnHa. WuTtepsansT Memay
ABe OTENBAHWA € HaWl-ronsm npu
KpaBu  OTMMEXOaHW B 4acTHW
nNMaHUHCKKH Mankw CTONaHCTEAa,

In their study on cattle fertility.
Trifunovi¢ et al_, (1990), provided a
classification of the parameter. with
the calving intervals of 355 days,
356 — 380, 381 — 400 and over 400
days being classified as excellent,
very good, satisfactory and
unsatisfactory, respectively.
Unfortunately, the unsatisfactory
calving interval of over 400 days is
quite common in practice, as
reported by most authors.

Schmitz (1996a, 1996b, 1997
and 1998), report the average
calving interval of 380 — 382, 374 -
380 and 378 - 384 days in
Simmental cows with 14%, 14 -
74% and 75 - 100% Red and
White Holstein (RWH) inheritance.

Petrovic D.M. et al., (2010)
reported the average calving
interval of 410, 413 and 475 days
in 2805 Simmental cows kept in
three breeding regions under
different housing systems and at
different altitudes.

Calving interval was longest
in cows housed on privately owned
upland mini farms that had no

adequate rearing conditions
available due to land
fragmentation, low financial

resources and low level of
knowledge  regarding animal
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KOMTO He ca umany noaxoasiiu
YCNOBWA nopaauw pasgpobeHocT Ha
3eMATa, Marnku PUHAHCOBM
Bb3MOMHOCTH W HWCKO HMBO HAa
3HaHuA B obnactTta Ha
HUBOTHOBLAHWTE npakTukn. 3a
CpaBHEeHWe, Apyrute nge
Abp¥aBsHn CTONaHCTBEa
npenocTasAT no-aobpu ycnosua u
Taka OCUIrypaBaT 3HaYMTENHO no-
KpaTeK WHTepBan mewxgy OBe
OTenBaHWA, BLMNPEKW 4Ye e no-
ABNBr OT ONTUMANHWA (CLOTBETHO
410 n 413 gHu).

WHTepsaneT wmexagy aee
OTENBaHWA B CTagata C MNeuvHu
kpaeu Tpabea na Bvge okono 380
AHW, kakTo otbensasar Perkovic et
al., 2003. WHTepeanbT mexay ape
oTensaHuAa no-mankek o1 12 meceua
nokasea Hamaneda nakTauna wunu

HamaneH cyx Nepuof, KaTo BCEeKW |

ctaktop BnURe HeBNaronpuATHO
BbpXy NpoW3BOACTBOTO W
BbL3NPONU3BOAUTENHUTE
XapaKTepucTHKN Ha KpasuTe,

Pichler (2004), cbobaea 3a
MHTEpBan MexJy ABe OoTenBaHuA
oT 380 gHu 3a nopoga CwmenTan
KaTo ueneea nporpama 3a
otrnexpaaHe s Penybnuka Yexus.

Wacneasane npoeepeHo ot
Pantelic et al, (2005), Bwbpxy
Bb3AENCTBUETD HA HEreHeTUYHM
hakTopu BBPXY penpoaykTWBHUTE
npusHauuw Ha nopoaa CumeHTan
BOAW A0 HAW-MankuTe KeagpaTtu 3a
NPOALMNXUTENHOCTTA HA CEpBM3
nepuMosl U WHTEpeana Mexay nse
otensaHua Ha 108.98 wu 39534
LHW.

' husbandry practices.

In contrast, the other two
state-owned farms provided better
conditions and, hence, ensured a
considerably  shorter  calving
interval, although longer than
optimum (410 and - 413 days,
respectively).

Calving interval in dairy cattle
herds should be about 380 days, as
noted by Perkovi¢ et al., 2003. The

'calving interval of less than 12

months indicates reduced lactations
or a reduced dry period, with each
factor adversely affecting the
production and reproduction traits
of cows.

Pichler (2004), reports the
calving interval of 380 days for the
Simmental breed as a breeding
programme target in the Czech

| Republic.

Research  conducted by
Panteli¢ et al., (2005), on the effect
of non-genetic factors on
reproductive traits of Simmental bull
dams resulted in the overall least
squares mean for length of service
period and calving interval of
108.98 and 395.34 days.
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MATEPWAN U METOOW

Boapeictanera Ha |

HEereHeTU4YHUTE dakTopu Ha
oKONHaTa cpena BbpXY
npoaALMKUTENHOGTTA Ha
MHTEpBAana ME}K,EI,}I' ABe OTeneBaHWuA
€ oueHeH npu 245 kpasm ot
nopopa CwumeHTtan ¢ obwo 907
WHTepBana mexay Aee oTenBaHWA
OTrNeXgaHn B YacTHW  Manku
3eMenencku cTOnaHcTea rno
cuctemata ¢ dukcaTopu B
ObwwmHa Yavak (n=67 kpasu wu
n=297 wuHTepeana Meway ase
oTeneaHuA), 3natmbop (h=123
Kpasu u n=439 untepsana Mmexay
ABe oTensaHus) W pervod PyaHo
(n=51 kpaen n n=171 WHTEpBana
Mexay ase otensadua). OBWwwHa

MATERIAL AND METHODS

Effect of non-genetic
environmental factors on length of
calving interval was evaluated in
245 Simmental cows with a total of
907 calving intervals housed on
privately-owned mini farms under
tie-stall system in the Municipality
of Cadak (n=67 cows and n=297
calving intervals), Zlatibor (n=123
| cows and n=439 calving intervals)
and Rudno region (n=51 cows and
n=171 calving intervals),

The Municipality of Cacak is
a lowland, whereas Zlatibor and
Rudno regions are upland areas.

Yauak e paBHUHEH paiioH, gokato |

3natwbop 1 PygHo ca nnanuHcky,

OuerHeHo e BnusHWeTo Ha
cnegHute  cucteMHu  chakTopw
BbpPXY NpPOOLIMHUTENHOCTTa Ha
UHTEpBanNa Mexay ABe oTensaHus:

o PaWoH Ha oTrnexpane
(cTonaHcTso). TpU MecTononokeHus,
KOMTO uanonsear MeTon c
tukcatopu, ca ofbxeaHatw  of
W3icnenBaHeTo, fABa B MNAAHUHCKK
paioH (Il — mankn 3emenenckn
CTONaHcTea B nnaHuHa 3natmbop u
n - MNaHUHCKUTE 30HW Ha PyagHo) u
E€0HO B paBHWHHa obnacT (| — manku
cronaxcTea B ObuwmHa Havak).

o) MaputethHun rpynn. 3a
Aa ce HaManu npaMeHNWBOCTTa
npeau3BukaHa oT MOHWKEHWe B
Opos KpaBu B naputeTHuTe rpynm,

MO-CKOPO € OLUEHEHO RIIMSHWETO Ha |

nevre rpynu naputer (rpyna | (1em
naputet), rpyna Il (2pw naputet),

The effect of the following
systematic factors on calving
interval length was evaluated:

c  Breeding region (farm).
Three locations employing a tie-stall
housing system were covered by the
study, two-in the upland region (Il —
mini dairy farms on Mt. Zlatibor and ||
— on Rudno highlands) and one in the
lowlands (I — mini farms in the
Municipality of Caéak).

0 Parity groups. To
reduce variability induced by the
decrease in the number of cows
across parity groups, the effect of
five groups of parity (group I (1st
parity), group Il (2nd parity), group
NI (3rd parity), group IV (4th parity),
group V (5th and above)) rather

885
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rpyna lll (3t naputeT), rpyna IV | than the effect of each individual
(4tw naputet), rpyna V (5tu u | parity, was evaluated.

Harope), OTKONKOTC BMWAHWETO Ha |

BCEKW OTAeneH Naputer.

o Calving season i.e. the onset

o CeaoH Ha oteneade, 1. e.|of lactation. The effect of four

Ha4ano Ha

naktauws. | seasons, including | — spring season

BbaneAcTBMETO Ha YeTUPUTE Ce3oHa " (March, April, May), I — summer

e wacnegeaHo, B ToBa u4wcno | —
NponeTeH ca3oH (MapT, anpun, man),
Il — neTeH Ce30H (KOHW, NK, aBrycT),
Il — eceHeH cCe30H (CENTEMEBPW,
OKTOMBpH, Hoemepw) u IV — 3umeH
Ce30H (nexkemepw, AHYapu,
thespyapH).

o Ce3ooH Ha pawnpaHe.
BwagencTtere Ha YETUPUTE CE30HAa, T.
e. | — nponeteH ce3oH (MapT, anpun,
mai), Il — neteH ce3oH (KOHW, KONW,
asryct), Il — eceHeH ce3oH
(cenTeMmspyW, OKTOMBPKW, HOEMBpW) W
IV — 3vmeH ce3oH (noekemepu,

sHyapw, hespyapm).

[eceT rofvHW, T.e. eKCNEpUMEHTLT
obxsawa kpaeu poaexu npes 1998-
2007,

olMon Ha Teneto. |-MbxEM
TeneTa, |l - weHcku TeneTa.

o] Baawmopeictene mexagy
rogMHa Ha pamiaHe X Ce30H Ha
paxnare (10 roguHu (1998-2007)
X 4 ces3oHa).

o Bwapact npw Nspeo
3annoxaade. y

AHanM3LT Ha BR3AEWCTENETO
Ha ropenocoYeHnTEe CUCTEMATUYHKA
thakTopn Ha OKoNHaTa cpega e
nposefeH upes aobw nuHeeH
mopaen, KOWTO No3gonsea
efHoOBpeMeHHUA aHanus Ha
peguua pas3nuyHW  Bb3AeNCTBMA,
HE3aBUCUMO flanu ca KaTeropuy4Hn

season (June, July, August), Il -
autumn season (September, October,
November) and IV — winter season
(December, January, February) was
analysed.

o Season of birth. Effects of
four seasons, viz. |-spring season
(March, April, May), ll-summer
season (June, July, August), -
autumn season (September,
October, November), and IV-winter
season  (December,  January,

| February) were evaluated.
o [loawHa Ha pawpade. |

o Year of bith. Ten years of
birth i.e. cows bormn during 1998-2007
were covered by the experiment.

oCalf sex: |-male calves, II' —
female calves.

o Year of birth x season of
birth interaction (10 years of birth
(1998-2007) x 4 seasons of birth).

oﬂgeﬁat first conception.

The analysis of the effect of
the above systemnatic
environmental factors was
conducted using a general linear
model enabling a simultaneous
analysis of a number of different
effects, irrespective of their being
categorical or continuous ones.
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wnu  npoabrkuteniy.  OBwwmat | The general linear model involved

NUHEeeH Mogen BKNIOYBA
W3Non3gaHeTo Ha MeTod Ha Hai-
MankuTe KeagpaTM 3a oOuUeHKa Ha
Bb3OASWCTBMATA W  W3cnenBaHeTo
Ha xunoTesuTe, cnopefl cnegHus
Moaen:

Yignn = 1 + R + PJ + Scy, +5b, +
Ybm + Sp + YbSbm + by(xs-x4) +
Ejrmn . KBJETO

Yikimn — €[1HA Kpaga Ha I-nnouy
Ha  OTrnexgade,  |-napuTeTHa
rpyna, k-ceaoH Ha oTensade, |-
CE30H Ha pamaaHe, m-rofuHa Ha
paxaaHe W nN-non Ha Tenerto).

n — obwa nonynauwoHHa
cpefiHa CTOWHOCT nNpU  efHaKkeo
pa3npegeneHue Ha BCHYKM

knacose oT Bb3geucteua (R, P,
Sc, Sb, Yb, S, YbSb),

R — duKcupaHa BNuAHWE Ha
i-nnowy Ha oTrnexgaxe (1-3),

Pj — thukcupaHo ewafencTeune
Ha |-napuTeTHa rpyna (1-5), |

Scy-thbmkcupaHo evagedcTeue
Ha k-ce3oH Ha oTeneane (1-4),

Sbh, — dukeupaHa ew3geicTane
Ha |-ce30H Ha pawpaaxe (1-4),

Ybm - chuKcupaHo
Bb3eNCTBUE HA mM-roAWMHa Ha
paxgade (1-10),

Sn — hMkCcHpaHa BNUAHWE Ha
n-non Ha TeneTo (1-2),

Ybm - huKcKpaHo
Bb3IAEWCTBME Ha mM-roauHa Ha

pa¥aaHe x |-ceaoH Ha pawgade (1-

40),
by — koeduUMEHT Ha NUHeiHa
perpecva Ha Bb3AEWCTBMETO Ha
Bb3pacTTa Npu NbpPBG 3annoxaaqe
Ejkimn — APYIW Heonpeaenexu

the use of the least squares
method for the evaluation of the
effects and testing of the
hypotheses, according to the
following model:

Yimn = 1L+ Ri + Pj + Sc +Sby +
me + Sn + Ybst}ml + b1l::){1'.f1:| +
Eijirmn where

Yikmn - individual cow of the i-
th rearing area, j-th parity group, k-
th season of calving, I-th season of
birth, m-th year of birth and n-th
sex of calf),

pn - overall population mean
under identical distribution of all
classes of effects (R, P, Sc, Sb,
Yb, S, YbSb),

Ri - fixed effect of the i-th
rearing area (1-3),

P, - fixed effect of the j-th
parity group (1-5),

Sce- fixed effect of the k-th
season of calving (1-4),

Sby — fixed effect of |- th season
of birth, (1-4),

Yb, — fixed effect of m-th
year of birth (1-10),

S, -fixed effect of the n-th sex
of calf {1-2),

YbSby — fixed effect of the m-
th year of birth x I-th season of birth
(1-40),

by - linear regression
coefficient of the effect of age at
first conception and

€ixmn - Other non-determined
effects

Further analysis of calving
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Bb3eNUCTBUA.

MNo-HaTaTLEWHWAT aHanua Ha
WHTEpBana Mexay Aee OTenBaHuA
nokaaea ‘pe3ynTtatute oT
AucnepcHUoHHWA daHanwa
MaNON3BalKK no-ropHvA Moagen,
T.e. 3HauyeHueTo H3 hakTopuTe,
KaKTo 7] koeduureHTa Ha
aeTepMuHaUuA fRz}. KOWTO
nokaaga ocTaTbKka W Bapwauusta
Ha moaena pasaenedy Ha 100.

PE3YNTATU U OBCBXOAHE
BbanencTeneTo Ha
cUCTEMaTUYHUTE  PaKToOpu  Ha
oKonHaTta cpefa Bbpxy MHTepsana
Mexay nee OTenBaHWA B
aHanuavpaHo C  WM34YncnedHwe Ha
Hal-mankute keanpatm (LMS) n
CTaHAapPTHU cpenHu rPELUKK
(SELsm).

Peayntatute oT aHanuaa ca |

npegoctaseHn 8 Tabnuua 1.

CpenHaTta NnpoAsn*KUTENHOCT
Ha  WHTepBana  wmexay
OTENBAHUA € 3Ha4YUTEenNHo
NPOABMKATENHA OTKONKOTO OHA3MW,
KOATO OCUrypABa F'IFJ{)HZ!BG,U,CTED Ha
enHo Tene aa rofgMHa, Korato
uenta e MpPoOW3BOACTBOTO  HA

aee |
no- |

| interval shows results of the
analysis of wvariance using the
above model, i.e. significance of
factors, as well as the coefficient of
determination (R°), denoting the
remainder and the model variance
divided by 100, respectively.

RESULTS AND DISCUSSION
The effect of systematic
environmental factors on calving
| interval was analysed by calculating

| the least squares means (LSM) and
standard errors of the means

(SEiLsm).

The results of the analysis are
given in Table 1.

An average length of calving
interval was considerably longer
than that ensuring the production
of one calf per year, set as a goal
of milk and meat production in

cattle breeding.

MNAKO U MECO NpW aTrnexaaHeTo |

Ha egbp poraT QOBUTLK.

MpoabLMKUTENHUAT MHTEpBan
Mexzay ABe OTeneaHua nokaaea

HebnaronpuMATHOTO Bb3gedcTBve |

Ha chukcupaHm HeraHeTHU4HK

dakTopu.

| The prolonged calving
interval indicates the unfavourable
effect of fixed non-genetic factors:
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MogwHa Ha pE.JK,EI,EI-pE' ¥ CE30H Ha pawmpaqe

Year of birth x season of birth
IFI‘J![I
Br3pacT Ha NwpBO 3annoxnaxe
Age at first conception

th
KoedvuyueHT Ha geTepMUHaLKWA

Coefficient of determination — R*

1.533™

82447
0,082"

N5 -P>005*P<005 “P<001 *"*P<0001.

BwagencteneTo Ha
CTONAHCTBOTO BbPXY WHTEepBana
mMexgay [ABe OTenBaHMA He e
aHayuTenHo (P=0.05), korato ca
npeanoXeHy eOHaKeW YCNoBUA W
TEXHONOruA 3a
HeaHauuMmo  BL3gedcTBME  Ha
paloHa Ha oOTrnexaaHe Bbpxy
WHTEepBana MexJ/y NBe OTeNnBaHus
e HabnwgaeaHo o1 Burdevic
(2001), pokato oT gpyra cTpaHa
JHAYMTENHO WM WIKMNHYUTENHKU
JHAYUTENHO BNUAHWE € MOCOYEeHOD
B M3KNWYWTENHO ronam  Bpoi
wacneneavma ((Skalicki et al,
1991, Pantelic et al, 2005,
Petrovic D.M. et al., 2010).

MopobHo Ha pailoHa Ha
oTrnexgaHe, BL3AE@CTBMATA Ha
naputeTHara rpyna, non  Ha
TENeTo, roAvHa Ha pamaaHe W
B3AaWMMOAENCTBMETO MEXAy roawHa
Ha paxfaHe X Ce30H Ha pawaaHe
HAMAT 3Ha4YMMo BNWAHWE BbPXY
cTeneHTa Ha NNOAOBUTOCT
(P>0.05). BnuanweTtqg Ha pega Ha
napuTeT BLPXY WHTEpBana mexny
[Be OTENBAHWA & YCTAHOBEHO KaTo
HeaHauuTenHo (P>0.05), kakto ca
NnocoYunm Purdevic (2001),
Panteli¢ et al., (2005) w Petrovié¢
D.M.i sar., (2010) unun 3HaynTENHO
(P<0.05), MHOMO  3HAYUTENHO

oTrnewgaHe. |

The effect of farm on length
'of calving interval was non-
| significant (P=0.05), suggesting
similar rearing conditions and
technology.

A non-significant effect of
breeding region on length of

calving interval was observed by
Purdevic (2001), whereas
significant and  very  highly
significant effects were reported in
a considerably larger number of
studies (Skalicki et al, 1991,
Panteli¢ et al., 2005, Petrovi¢ D.M.
et al., 2010).

Similarly to breeding region,
the effects of parity group, calf sex,
year of birth and the year of birth x
season of birth interaction had no
significant effect on fertility rate
(P>0.05). *

The effect of parity order on
calving interval was found to be
| either non-significant (P>0.05), as
E reported by DBurdevic (2001),
| Pantelic et al., (2005) and Petrovic
| DM sar., (2010), or significant
(P<0.05), very significant (P<0.01)
and very  highly significant
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(P<0.01) " W3KMIOYUTENHO
3HAYMTENHO (P<0.001) B
uacneaeanwATa Ha Caput et al,
(1991), Perisi¢c, (1998) u Petrovié
DM. (2000). Mpu aHanua Ha
BL3NENCTBUETO Ha Bwda paxiaHe,
non Ha TeneTo W B3aMMOOEenCcTBUe
Mexay BWMAO pamdadHe x non Ha
Teneto  BbLPXY  pPenpodykTWBHW
npM3HauM Ha Kpaew OT nopoaa
CumenTtan, Petrovi¢ D.M. (2000) ne
OTKPUBA  HWKAKBO  3H3uYMTEnHo
Bb3[leWCTBWE HA Nona Ha Teneto
BbPXY WHTEpBana mexgy [se
OTenBaHWA. B No-KbCHO
nicnegsaHe, ChlUuUAT aBsTop
(Petrovic D.M., 2008) nocouea
MIKNHYUTENHO 3HaYMMoTOo
Bb3lENCTBME Ha NoOna Ha Tenero
(P<0.001) e®bpxy cTeneHTa Ha
NNOAOBHTOCT.

BwagencTeEMATA Ha cesoHa Ha
paxaaHe, ce3oHa Ha oOTeneBaHe WU
Ha4anoTo Ha naKTauua KaTto
HEereHeTU4YHM  akTopu  BLpxy
NPOALMKUTENHOCTTA Ha
WHTEpBana Mexqy [Be oTensaHus

Ca OTpa3eHOo 4pe3d paanuuyHK |

YCNOBWA Ha BpemeTp W awetaTa
npea roavwHata v ca obexkt Ha
3Ha4yuTeneH Bpoi npay4saHus.
WHtepeanbt  mexay pase
OTensBaHuA e NoOBNUAH
cratuctuyeckn (P<0.05) ot cesona

Ha oTeneaHe. KpaenTe oTeneHw |

npea nponeTra WMaT 3HaYUTEenHo
no-KpaTbk WHTEpBan Mexay ase
oTENBaHUA (380.34 + AHW).
3HauMTENHO  BL3AEWCTBME  Ha
Ce30Ha Ha oTensaHe BbLPXY

WHTEPBana mexay nee oTensaHus |
€ nocoyeHo oT Petrovic D.M. | calving season on fertility rate was

(F<0.001) in the studies by Caput
et al., (1991), Perisi¢, (1998) and
Petrovic D.M., (2000).

When analysing the effect of
birth type, calf sex and birth type x

' calf sex interaction on reproductive

traits in Simmental cows, Petrovié
D.M. (2000) found no significant
effect of calf sex on length of
calving interval. In a later study, the
same author (Petrovic D.M., 2008)
reported a very highly significant
effect of calf sex (P<0.001) on
fertility rate.

The effects of season of birth,
season of calving and onset of

| lactation as non-genetic factors on

length of calving interval are
reflected through different climate
and diet conditions throughout the
year, and have been the subject of
a substantial number of studies.

Calving interval was

statistically significantly (P<0.05)

affected by calving season. Spring
calving cows had a significantly
shorter calving interval (380.34
days).

A significant effect of calving
season on calving interval was
reported by Petrovic D.M. (2000)
and Burdevi¢ (2001), whereas a
non-significant effect (P>0.05) of
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(2000) and Durdevic (2001), | observed by Perisic (1998) and

AOKATO HEe3HaYNTENHOTO
Bbafenctene (P=0.058) Ha ce3oHa
Ha oTensaxe BLPXY

nnogosutoctTa e wabnwgasaHo
or Periic (1998) and Petrovi¢
DM. etal (2010).

MpoasmkuTenHocTTa Ha
WMHTEpBana mMexiy AOBe OTensaHwud
€ NOBMNWAH OT Ce3oHa Ha pamaaHe.
KpaBu, KouTo ca poawnu npes
nponetedH W nNeTeH CeaoH . Umar
M3KNw4YuTenHo  adadum  (PEQ.05)
No-KpaTeK WHTEepBan Mexay nse
OTENBAHWA B CPaBHEHWE C Kpaew,
KOWTO paxgaTt npas 3uMHM W
€CEeHHW  'Ce3oHW. B  ceoeto
n3icnensaHe BbPXY Bo30ENCTBUETO
Ha duKcupaHu HereHeTU4HM
dakTop BLpxY NNOAOBATOCTTA
npu nopoaa CwumenTtan, Petrovic
D.M. et al. (2010) oTkpueaT, ue
cTeneHTa Ha nNnNogoBWUTOCT €
MIKMNKYUTENHO nosnusHa ot
B3aUMOJENCTBUEeTO Mexy ce3oHa
Ha pawnaHe x rpguHarta  Ha
pamaaHe.

PerpecnoHHmMAT aHanua
nokasea, 4e Bb3QeWCTBMETO Ha
Bb3pacTTa nNpyu NbpBaQ 3annoxpaHe
BbpXy WHTEpBana wmexay [ase
OTENBaHWA e c ronama
cTaTtucTudecka eaxHocT (P<0. 01).
Peri§ic  (1998) noTebLpMaaBa
U3KNYMTEnHo BucokpTo (P<0.01)
BNWAHWE HA Bb3pacTra NpW Nbpso
3annoxgaHe KaTo thukcupaH

dhaktop BbpXy WHTEpBana Mexay |

Aee oTeneaHuA, nokato Petrovié
D.M. (2000) nocoysa HezHaYMMK
perpecuoHH! Bb3AencTemnA
(P>0.05).

Petrovic D.M. et al. (2010).

Length of calving interval was
affected by season of birth. Spring-
and summer-born cows had a
highly significantly (P<0.05) shorter
calving interval compared to winter-
and autumn-born cows.

In their study on the effect of
fixed non-genetic factors on fertility
traits in Simmental cows, Petrovi¢
D.M. et al. (2010) found fertility rate
to be wvery highly significantly
affected by the season of birth x
year of birth interaction.

The regression analysis used
suggested that the effect of age at

' first conception on calving interval
| was statistically highly significant

(P<0. 01).

Perisic (1998) confirmed the
highly significant (P<0.01) effect of
age at first conception as the fixed
factor on calving interval, whereas
Petrovic DM. (2000), reported
non-significant regression effects
(P>0.05).

Given the non-significant
effects (P=0.05) of breeding
region, year of birth, parity group
i.e. age, and calf sex on fertility
rate, the coefficient of
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Kato ce wmat npeaswa

HEe3HaYMMKUTE Bb3AENCTEMA
(P>0.05) Ha panoHa Ha
oTrnexaaHe, FCI,E]_P'IHBTE! Ha

paxaaHe, naputeTHara rpyna T.e,
Bb3PacT, M NOM HA TENETO BbPXY
cTenexTa Ha NNoAoBUTOCT,
KoeMUUWEeHTET Ha JeTepMuHauwna
(R?, KOWTO MOKasBa HUBOTO Ha
Bapuauna Npu UHTEpBana mexay
[Be o0TeneaHus Kakto € ODACHeH
OT BNWAHWETO Ha HEreHeTU4HUTE
dakTopu 3anomeHn B Mofena, e
ymepeHo Huckk — 0.082 1. e. 8.2%.
HuckaTa CTOWHOCT - Ha
koedMuMeHTa Ha [eTepMUHaLus
ACHO NOoKaisa, e MHTEPBANET
MeXy ABE OTENBaHUs CbLO Taka
€ NOBNWUAH OT peauua reHeTUYHN U
HEereHeTUYHWU haKTopu, KOUTO He ca

BKNOYEHKM B Mofena. EgvH manko |
NO-HUCHK KoetuneHT HA |

OEeTEpMUHALIWA 3a WHTepBana
Mmexqay aee otensauus (0.051 1. e
5.1% wn 0.062 T.e. 6.2%) e nocoyeH
ot Petrovic D. M. (2000 » 2010) B
HEroOBOTO  M3crnedBaHe  BbPXy
Bb3ENCTBMETO Ha CUCTEMATUYHWTE
hakTopu BbLpXy PenpoayKTUBHUTE
NPU3HaLM.

n3Boau

BwvapeiicTeneTo . Ha
duUKCUpaHUTe W NPoABIMKATENHU
HEereHeTUYH  akTopu  Bbpxy
npoAbLMKUTENHOCTTA Ha nepuoaa
Ha OTenBaHe e aHanuaupaHo npu
245 «kpaBn Cumentan (907
WHTepBana Mexay fiBe oTensaHuA)

B TPW paloHa Ha ofrnexgaHe, ¢ |

Bb3AEACTBMETO Ha Cce30Ha Ha
paxgaHe kato cdwkcupaH dhakTop,

determination (R®), showing the
level of variation in calving interval
as explained by the effect of non-
genetic factors fitted in the model,

was moderately low — 0.082 ie
8.2%.

The low value for the
coefficient of determination clearly
suggests that calving interval was
also affected by a range of genetic
and non-genetic factors not
included in the model.

A somewhat |ower coefficient
of determination for calving interval
(0.051i.e. 5.1 % and 0.062 i.e. 6.2%)
was reported by Petrovi¢ D. M. (2000
and 20100. in his study on the effect
of systematic factors on reproductive
traits.

CONCLUSIONS

The effect of fixed and
continuous non-genetic factors on
length of calving period was
analysed in 245 Simmental cows
(907 calving interval) in three
breeding regions, with the effect of
season of birth as a fixed factor
and cow age at first conception as
 a continuous factor being highly
| significant (P < 0.01), and that of

893




a BbL3pacT Ha kpasata Npu NLPEO
3ayeBaHe KaTto nNpPOABLINKUTENEH
chakTop mHoro aHaqum (P < 0.01),
a Ha ce30Ha Ha OTeneaHe Cke
aHa4YMmo BbagercTere (P < 0.05).
BvapencTemeto Ha paloHa
Ha oOTrnexaaHe, roguHaTa Ha
payaaHe, naputeTHaTa rpyna wnu
B8b3pacT, ¥ NoneLT Ha Tenkrto e
CTATUCTUMECKU HEe3HaunTenHo (P =

0.05). CnepoBaTenHo,
koethuUMeHTLT Ha AeTEPMUHALWA,
KOWTO nokasea HWBOTO Ha

Bapuauns B WHTepeBana Mexay
[iBe OTENBaHWA, KakTo e obAcHeHo
oT BL3JENCTBUETO Ha
HereHeTUyHu cakTopu BNUCAHW B
mogena, e Hucek (0.086).

BNATrOQAPHOCT

Toea nacneaBaHe e
thuHaHcupaHo oT MUHWCTEpPCTBOTO
Ha OﬁpaGOBEHHET{} H HayKkaTa Ha
Penybnuka Cuvpbua, npoext TR
31086. ;

season of calving being significant
(P < 0.05).

|
The effect of breeding region,

| year of birth, parity group or age
and calf sex was statistically non-
significant (P = 0.05). Therefore,
the coefficient of determination
showing the level of variation in
calving interval as explained by the
effect of non-genetic factors fitted in
the model was low (0.086).
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