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PE3IOME SUMMARY

3HayeHneTo Ha MHOroroguLHUTe The importance of perennial
TpeBM € MHoronocovyHo. Te ca B | grasses is multiple. They represent the
ocHoBaTta Ha yctonumBoTo | basis of sustainable animal husbandry
XWBOTHOBBACTBO n dypaxHaTa | and the basis of the animal feed industry,
NPOMMLLMEHOCT; OCHOBHa XxpaHa 3a | forming the staple food of ruminants in
NPeXMBHMTE >KUBOTHM B panioHn c | areas with a moderate climate as
yMepeH  KnuMmaT;  KOMMOHeHTM  Ha | components of natural and sown
€CTEeCTBEHMU " 3acetu nacuwia, | grasslands, natural and sown meadows

ectectBeHMn W 3acetun nuBaaun, KOUTO
MoraT ga ce m3nons3sat 3a CeEHO, CEHaX U
cunax. npaBMﬂHOTO ynpasneHne Ha
MHOroroguniHunTe TpeBn BOAMN OO HUCKU

that can be used through mowing,
haylage and silage.

Adequate and advanced management of
perennial grasses results in low prices of
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ueHn Ha dypaxute (3Ha4MTENHO no-
HUCKM OT Te3W Ha KOHLUEHTpupaHuTe
dypaxu). WTanvaHckuaT panrpac  ce
XapaktepusMpa € Obp30 pas3BuTUE WU
NPOAYKTMBHOCT Ha TOMAsiMO KONMYECTBO
KayecTBeHn dypaxHu nocesu. Llenta Ha
HacTosLWeTO u3crnegBaHe € fda  ce
onpegenu CbAbPXaHNETO Ha
KOMMOHEHTUTE B KMNEeTbYHUTE CTEHM B
CyXOTO  BELleCTBO Ha  UTanMaHcku
paWrpac, KaTtO BaXHW nokasaTtenu 3a
NnoeMaHeTo W YCBOSIBAHETO Ha CyXOTO
BELLECTBO B 3aBMCMMOCT OT cbasaTta Ha
pekonTypaHe M BHACAHETO Ha a30THU
MUHeparnHu TopoBe. ONUTBLT € 3anoXeH B
OMNUTHOTO nosne Ha VIHCTUTYT no dypaxHu

kyntypu B Kpywesau, Cbpbus, no
npousBonHa 6rokoBa MeToauMka B Tpu
NOBTOPEHUS. Pesyntatute oT
uscnegBaHeTo nokaseaT, 4Ye C Hal-

BWCOKO CbAabpxaHue Ha HOB u KOB ca
TpeBocToute Tpetnpanm ¢ 90 kg N/ha (I
OTKOC), @ C Hal-BMCOKO CbAbpXaHue Ha
NUTHWH e dypaxHaTa maca TpeTupaHa ¢
60 kg N/ha (Il otkoc). Bb3 ocHoBa Ha

ctorHoctmte 3a HOB w KOB, e
YCTaHOBEHO, 4Ye MNpu  UTanmaHckus
panrpac, ¢ Ham-Bucoka OXC e

dypakHaTa maca Ha XXuTHaTta KynTypa oT
| oTKOC, BBB BapuaHTa 6e3 BHacsHe Ha N
MUHEeparHu TopoBe.

KnroyoBn pgymu:  uTanuaHcku
panrpac, KOMMOHEHTM Ha KneTbyHaTa
CTeHa, OTHOCUTEITHa XpaHuTernHa
CTOMHOCT

yBoad

MHOFOFOLI,I/ILIJHI/ITe TpeBn Cca B
ocHoBarta Ha YCTOMNYUBOTO
XMBOTHOBBACTBO n XpaHuTenHaTta
WHOYCTPUS, CNYXXENWKNW 3a  OCHOBEH

M3TOYHWK Ha XpaHa 3a MpexvBHUTE
XMBOTHMW B paiOHUTE C YMEPEH Knumart u
KaTO KOMMOHEHTM Ha eCcTeCTBEHUTE MU
3acetn nacuwa (Stosi¢ et al.,, 2005),
ecTecTBeHWTE W  3aceTM  nuBagw,
nusnonseaHn 3a koceHe (Stosi¢ and
Radojevi¢, 1980), ceHo u cunax (Dini¢ et
al., 2003). MNopxopawoTo 7]
BMCOKOTEXHUYECKO  yMpaBrneHune  Ha

forages, significantly  lower  than
concentrated feed. Italian ryegrass is
characterized by rapid development and
production of a large amount of quality
forage crops.

The aim of this study was to determine
the content of cell wall components in the
dry matter of Italian ryegrass, as
important indicators of dry matter intake
and digestibility depending on the time of
harvesting and the application of nitrogen
mineral fertilizers.

The experiment was set up at the
experimental field of the Institute for
Forage Crops KruSevac, Serbia,
according to a random block system in
three repetitions. The research results
showed that the highest content of NDF
and ADF was found in the treatment with
90 kg N/ha in the | cut, while the highest
amount of lignin was found in the
treatment with 60 kg N/ha in the Il cut.
Based on the obtained values for NDF
and ADF, the results showed that the
highest value for the RFV of Italian
ryegrass in the | cut is in the treatment
without the application of N mineral
fertilizers.

Keywords: Italian ryegrass, cell
wall componets, relastive feed value

INTRODUCTION

Perrenial  grasses the
foundation  of  sustainable  animal
husbandry and the animal feed industry,
serving as the primary source of food for
ruminants in temperate climate areas as
components of natural and sown
pastures (Stosi¢ et al., 2005), natural and
sown meadows that can be used through
mowing (StoSi¢ and Radojevi¢, 1980),
hay and silage (Dini¢ et al., 2003).

are

Adequate and sophisticated management
of perennial grass fields leads in forage
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nonetrata C  MHOTOFOAMLUHM  XUTHU
KynTypy BOAM OO MHOIO MO-HUCKWA LEHM
Ha dypaxHUTe KynTypu, CNpSMO LeHUTe
Ha  KOHUeHTpupaHua  cypax. Han-
Ba)XXHUTE BMOOBE W3MON3BaHW 3a ypax
ca aHrnumnckn panrpac (Lolium perenne
L.), rnmumeBagHa Bnacatka (Festuca
pratensis Huds.), TPBCTUKOBUAHA
BnacaTtka (Festuca arundinacea Schreb.),
3Be3aaH (Phleum pratense L.),
utanuaHckn pavirpac (Lolium multiflorum
Lam.), yepBeHa Bnacatka (Festuca rubra
L.) n ap. OcBeH ToBa, MHOrOroAULLIHUTE
XWUTHW TPEBU MMaT MHOMO BaXkHa poris 3a
onasBaHeToO Ha mno4veaTa, Bojata W
npupogHNTE  MecToobuTaHusl, [oKaTo
HAKOM BuAoBe (aHIMWMICKM  panrpac,
yepBeHa BracaTtka, TpPbCTMKOBUOHA
Bnacatka v Ap.) Ce u3non3eaTt Kato
OCHOBHW NapkoBM BMAOBE 33 YyMepeH
Knumat. Bbnpekn 4Ye Tasm  rpyna
pacTeHusa BKMnto4vBa ronsim 6por BuaoBe,
orpaHuyeH Gpon OT TAX ce oTrmexgar
KaTo KyNnTYpHW pacTeHus 3a LenuTe Ha
dypaxo-npoussoacteoTto. lpu ToBa, Te
3aemart no-ronsiMata yact oT
3emefenckata 3emMs U cregoBaTernHo
ocurypsBat  3HauiTenHa  4act  oT
dypaxnTe, KOHCYMUpPaHU OT AOMALLHUTE
XMBOTHW B palioHUTE C yMepeH knumar
no ceeta, ocobeHo B nofeta ¢ No-BUCOKa
Hagmopcka BucodmHa (Tomi¢  and
Sokolovi¢, 2007).

MHOroroguIWHUTE XUTHU TPEBU Ce
xapakrepusupat c BMCOKa
NpoOAYyKTUMBHOCT Ha 6uomaca, T.e. Cyxo
BELLECTBO, KOETO € C OT/INYHO Ka4yecTBo,
npv pekonTMpaHe B noaxogdwa dasa.
PypaxHUTE XUTHU TPEBU ce oTrnexaart
pPSAKO B CaMOCTOSITENMHW MOCEBM, HO
4YecTo ce KynTuBupaT ¢ 606oBu 1 Opyru
Tpesu KaTo obpasysat NbTEH
TPEBOCTOWN " ca c no-Bucoka
WKOHOMMYecka edpekTuBHOCT. BucokoTto
CbObpKaHWe Ha BbriexuapaTu, rM npasu
noaxogswn 3a cunaxupaHe c¢ 606oBu
pacTeHus.

WtanuaHckuatr pawrpac  (Lolium
multiflorum L.) e dypaxHa kyntypa cC
OTNNYHO Ka4vecTBO. [Mpu XxpaHeHeTo Ha

crop prices that are much lower than
concentrated feed pricing.

The most important species for forages
are English ryegrass (Lolium perenne L.),

meadow fescue (Festuca pratensis
Huds.), tall fescue (Festuca arundinacea
Schreb.), birdsfoot trefoil (Phleum
pratense L.), ltalian ryegrass (Lolium

multiflorum Lam.), red fescue (Festuca
rubra L.), etc.

In addition, perennial grasses have a very
important role in the preservation of sail,
water and natural habitats, while certain
species (English ryegrass, red fescue, tall
fescue, etc.) are used as the main park
species of a temperate climate.

Although this group of plants comprises a
large number of species, only a small
number of them have been domesticated
for the purpose of forage production.
Furthermore, they occupy the majority of
agricultural land and hence provide a

considerable portion of the forages
consumed by domestic animals in
temperate regions of the world,

particularly in higher altitude fields (Tomi¢
and Sokolovi¢, 2007).

Perennial grasses are
characterized by their outstanding
production of biomass, i.e. dry matter,
which, if harvested at the appropriate
time, is of excellent quality. Forages are
rarely sown individually, but are
frequently cultivated in combinations with
legumes and other grasses due to the
completeness of the vegetative space
and economic exploitation.

Due to their high sugar content, they are
ideal for ensiling with legumes.

Italian ryegrass (Lolium multiflorum
L.) is a forage crop that represents
excellent quality forage. In animal
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XMBOTHMTE MOXe [fJa Ce MW3Mnon3Ba B
MPSICHO CbCTOSHME, KaToO CBEeXa maca, 3a
nawa, 3a NpuUroTBsiHe Ha CEHO, cunax u
ceHax. [JobumBuTe Ha cBexa Maca oOT
xektap ca 20-40 t ha™, a Ha ceHo - 5-15 t
ha™. B CpaBHEHWE C APYIN XXUTHU TPEBM,
UTanMaHCKNAT paurpac ce
Xapaktepusupa € No-HUCKM CTOMHOCTU Ha
0o6LWM a30THM BELLEeCTBa, HO 3HAYUTENHO
Nno-BMCOKO CbObpXaHue Ha
Bbrnexngpartn u Boga, KOeTo ro npasu
MHOro Jo6bp KOMMOHEHT 3a CunaxupaHe
Ha TpeBHaTa Maca. [oguwHo, moxe Aa
ocurypu 3-6 oTkoca, a CbabpXXaHMETO Ha
XpaHUTENHW BELUECTBA Ce MNPOMEHSA B
3aBMCMMOCT OT BereTaumoHHaTta ¢asa Ha
pa3sutue (Gatari¢ et al., 2014).

XVMUYECKUAT aHamnm3 Ha XpaHuTe
no cuctematra Weende He oTroBaps Ha
HYXOUTE Ha CbBPEMEHHOTO XpaHeHe, HO
Nno3BofsiBa OPUMEHTUMPOBBLYHO fJa ce
npeaBnayn XxpaHuTenHata CTOMHOCT Ha
XpaHWTE W  PasnUYHUTE XpaHUTENHU
BeLlecTBa, kaTo Te ce gonbreaTt C Mo-
NpeLmn3Hn OaHHM 3a XMMWUYHUS CbCTaB,
TOECT BbpPXy OMpegeneHn  CroXHU
XpaHuTenHu BewecTBa. HepoctaTbumTe
Ha Tasn cucTemMa 3a U3NMTBaHe Ha
KayecTBOTO Ha dypaxuTe ca 3abenasaHu
owe, korato Oewe npegnoxeHa.
OcHoBHUTE KpUTUKM BsAxa, Ye cypoBata
uenynosa n 6e3a3oTHUTE EeKCTPaKTn He
npeactaBnsBaT XMMUYHO OmnpedeneHun
BellecTBa, U 4Ye BMONMOrMYHNTE pPasnuKun
Mexagy TaX He ca 3Hadvmu. Heobxogmmo
€ [ja ce nogyeprae, Ye BCUYKN UMW NOYTH
BCUYKM HOPMATMBU B XPaHEHETO Ha
pasnMyHMTEe  BWOOBE U KaTeropuu
AOMaLlUHM XMBOTHM ca onpefeneHyn Bb3
OCHOBA Ha XWUMWYECKM aHamuau no
cuctemata Weende.

Upes paspaboTBaHe Ha cucTema
3a JeTepreHTeH aHanu3 npu onpegernsiHe
Ha BMaKHWHUTE Npe3 LenceTTe roAVHU
Ha muHanusa Bek (Van Soest and Wine,
1967) ce noctura 3HauuTEneH ycnex
OTHOCHO CbCTaBa Ha XpaHWUTENHUTE
BelwlectBa (Mertens, 1993), kouTto ce
OCHOBaBa Ha dakTa, 4e BMakHUHUTE,
KakTo M TAxHaTa CMunaemocT, ca

nutrition, it can be used fresh, as green
mass, for grazing, for preparing hay, and
for preparing silage and haylage. Yields
of green mass per hectare range from 20-
40 t or 5-15 t ha-1 of hay.

Compared to other grasses, Italian
ryegrass contains a slightly lower level of
total nitrogen substances, but a
significantly higher content of sugar and
water, which is a very good plant for
ensilageing.

During the year, it can provide 3-6 cuts,
and nutrient content varies depending on
the stage of vegetation (Gatari¢ et al.,
2014).

The chemical analysis of food
according to the Weende system does
not meet the needs of modern nutrition,
but despite this, indicative information is
obtained on the nutritional value of food
and different nutrients, and these are
supplemented with more precise data on
the chemical composition of food, that is,
on certain complex nutrients.

The shortcomings of this feed quality
testing system were noted even at the
time it was proposed. The main criticisms
were that crude cellulose and nitrogen-
free extracs do not represent chemically
defined substances and that the
biological differences between them are
not realistic. However, it should be
emphasized that all or almost all
normatives in the nutrition of different
species and categories of domestic
animals were determined on the basis of
chemical analyzes according to the
Weende system.

By developing a detergent analysis
system for fiber determination in the
sixties of the last century (Van Soest and
Wine, 1967), significant progress was
made in understanding the composition
of nutrients (Mertens, 1993), which is
based on the fact that fiber, as well as its
digestibility, is a crucial factor which
affects the overall digestibility of nutrients.
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dakTopu BnMsewM BbPXY LANOCTHaTa
cMuUnaemocT Ha XpaHuTenHurte
Bewectea. [lpe3 nocnegHuTe roguHM
obeKkT Ha wu3cnegBaHe ca MPeAUMHO
KONMYECTBOTO XpaHWUTENHUTE BeLlecTBa
BbB (hypakHata Maca W Heroeata
yCBOAEMOCT OT >XWUBOTHUTE. Hay4yHaTa
AEVHOCT e CbCpefoTodeHa U BbpXy

npoueca w“ NpoAbIMKUTENHOCTTA Ha
XpaHOCMUNAHETO, KaKTo n
B3anMoOAencTeusTa mexay

XPaHWUTENHUTE €reMeHTW, KOUTO BRMAAT
Ha XpaHOCMWNAHETO Ha noeTata XpaHa
(Mertens, 1994). C nogobHum HOBM
M3cnefBaHUs MoOXe [a Ce 3aKmiouu, ye
dmsnyeckata n GuonormyHa AOCTBLMNHOCT
Ha XpaHWUTenHWUTE BellecTBa BbB hypaxa

€ Cbllo TONKOBa BaxHa, KOMKOTO W
XUMUYHUAT nm CbCTaB, KaKTO n
Bb34eNCTBUETO um BbpXYy
NPOAYKTUBHOCTTA Ha XUBOTHUTE
(Mertens, 2011).

OTHocuTenHaTta XpaHutenHa

ctonHoct (OXC) e BaxeH Kputepun 3a
OLeHKa Ha Ka4yecTBOTO Ha dhypaxa. Ta e
nokasaten 3a KayecTBO Ha dypaxa,
M3NoM3sBaH LUMPOKO 3a LeHoobpasysBaHe
Ha ceHoTO. M3non3ea ce B 0by4yeHus no
Ka4yecTBO Ha dypaxa, a CblWO WU OT
npous3BoauTeny Ha CeMmeHa, 3a ga ce
onpegenat npeguMcTeata B copTa
(Moore and Undersander, 2002)u
npeactaBnsiBa ckana 3a eHeprunHus
noteHuman (Henning et al, 1999).
KncenvHHo-geTepreHTHu BMaKHUHM
(KOB) oueHsBaT cMunaemocTTa Ha
dypaxa, a HeyTpanHo-geTepreHTHUTe
BnakHuHn  (HOB) ca oueHka 3a
ycBosiBaHeTO Ha cpypaxa (Caddel and
Allen, 1994). CrtonHoctute Ha OXC ca
Bb3 OCHOBAa Ha YCBOsIBaHETO, M Ha
cMunaemMocTTa WM MO TO3W  HauvH
onpegensaT Ka4ecTBOTO Ha dhypaxa, kaTo
u3non3ea Te3M [OBe peakuum Ha
XMBOTHUTE. Bbnpeku TOBA,
nokasatenute 3a KayecTBO Ha (ypaxa,
(BkntountenHo OXC), ca npomeHNunBM
BENIMYMHM, BMSEWM Ce OT PasfnnyHM
dhakTopu B MeCTHUTE nacumuia.
OTHOCUTENHaTa XpaHuTenHa CTOWHOCT

More recently, emphasis has been placed
on the availability of nutrients for animals,
that is, on their digestibility.

Much work has also been done to
understand the importance of the process
and length of digestion, as well as the
interactions between nutrient elements
that affect the digestion of ingested food
(Mertens, 1994).

With these new findings, it can be
concluded that the physical and biological
accessibility of nutrients in feed is as
important as their chemical composition,
as well as their impact on animal
performance (Mertens, 2011).

The relative feed value (RFV) has
become important criteria for evaluating
the quality of the forage. RFV is a forage
guality index used widely for hay pricing.
It is used for forage-quality education and
also by seed producers to indicate variety
improvement (Moore and Undersander,
2002) and it is an energy-based scale
(Henning et al., 1999).

Acid detergent fiber (ADF) estimates
forage digestibility and neutral detergent
fiber (NDF) provides an estimate for
forage intake (Caddel and Allen, 1994).

RFV is obtained on the basis of both
intake and digestibility; thus, RFV reflects
the forage quality by using these two
animal responses. However, the forage-
quality parameters including the RFV are
variable and almost everything can affect
them in one way or another in native
pastures.

The RFV hay-grading system is based on
the full-bloom alfalfa hay, which has an
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Ha CEHOTO Ce M34yucrisiBa Bb3 OCHOBA Ha
CEeHO OT fouepHa B MNbheH UbdPTEX,
koeto ¢ OXC 100. >XuTHute TpeBM,
obaye, OOWKHOBEHO wMaT MO-BUCOKU
KoHUeHTpauuun Ha HB cnpsamo 6o06oBuTe
pacTeHus B CbLUMA eTan OT pacTexa, Ho,
HOB B TpeBute ca no-cMunaemm
CpaBHeHM ¢ Te3n B nwouepHaTa (Brown
and Pittman, 1991; Ward, 2008).

Llenta Ha HacTosiIlLeTO M3cneaBaHe e aa
ce onpenenaT OCHOBHUTE KOMMOHEHTU Ha
KNeTbYyHUTE CTEHM HA  UTaNMaHCKK
pavirpac B 3aBUCUMOCT OT dpasaTa Ha
pekonTupaHe W MPUITOXKEHOTO a30THO
TopeHe.. [pedBua CbAbpXaHWETO Ha
KOMMOHEHTUTE Ha KNETbYHUTE CTEHU ce
n3yucnsiBa OTHOCWUTENHaTa XpaHuTernHa
CTOMHOCT KaTO BaXeH KpuTepun 3a
OLeHKa Ha ypPaKHOTO Ka4yeCcTBOTO.

MATEPUAINU U METOOU

W3cnegBaHeTo e npoBegeHo B
ONUTHOTO none Ha UHCTUTYT no dypaxHu
KynTypu Kpywesau, Cbpbus.
EkcnepumeHTBT e cb3gageH no metoa
Ha paHOoOMM3MpaH NMbreH GMoKoB MeToa,
B Tpu noBTopeHusi. V3cneaBaHuaT parnoH
€ pasnonoxeH Ha 166 m Hagmopcka
BucoumHa B LeHtpanHa ~ Cbpbus.
CpegHaTa roguwHa Temnepatypa U
cymata Ha Banexute 3a pavioHa ca
cvotBeTHO 12.6°C mn 653.2 mm. B
OCHOBHaTa MeToAduka Ha eKcnepumeHTa
Ca 3aroXeHun crnegHUTe HOPMM Ha TOpeHe
¢ asot: 0 (koHTpona), 60 n 90 kg/ha. .
HopmuTe Ha TopeHe ca NpUnoXeHu Bbpxy
noyBeHaTa MOBBLPXHOCT Ha OBE 4YacTu -
npegn centba n cnep nbpeaTta KocuTba
Ha TpeBoCTOMTE. Ceuntbarta Ha
utanuaHckmaT paurpac (copt K 13), e
ocbllecTBeHa npe3 HoemBpu - 2016 T.
MbpBMAT OTKOC € pekonTvpaH npes
nponetTa Ha (9 man) 2017 r., a BTOpUAT B
Hayanoto Ha nNATOTO (22 1oHWM).
PacTteHusita ca pekontupaHu BbB (basa
Ha MblieH Ub(TEX CbC CbAbpXaHne Ha
CB okono 215 g kg™ - 3a mbpBM OTKOC M
245 ¢ kg'l - 3a BTOopu oTKOoC. CyxoTo
BELLECTBO e onpegeneHo ypes

RFV of 100.

However, grasses usually have higher
concentrations of NDF than legumes at
the same plant growth stages. But NDF in
grasses is more digestible than NDF from
alfalfa (Brown and Pittman, 1991; Ward,
2008).

The aim of this investigation was to

determine the main cell wall components
of Italian ryegrass depending on the
harvest and application of nitrogen
fertilizer.
According to the content of cell wall
components, Relative Feed Value, as
important criteria for evaluating the
guality of forages was calculated.

MATERIAL AND METHODS

The study was carried out at the
experimental field of Institute for forage
crops Krusevac, Serbia.

The experimentl was established by the
method of randomized complete block
design in three replications. The study
area was situated at altitude of 166 m
above sea level in Central Serbia. The
mean annual temperature and the total
precipitation for the region are 12.6°C and
653.2 mm, respectively. 0 (control), 60
and 90 kg/ha of nitrogen doses were set
in main experiment design.

Fertilizer doses were applied to the soil
surface in two parts, before planting and
after the first harvesting. Italian ryegrass,
cultivar K 13, was planted in November
2016, with the first cutting in the spring
2017 — on May the 9" and the second
cutting in the early summer — on June the
22" Plants were harvested in full
flowering stage with DM content about
215 g kg™ for first cutting and 245 g kg™
for second cutting. Dry matter was
determined by drying out samples in an
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n3cylwaeaHe Ha npobuTe B newy npu 60° C
B NpoabipkeHme Ha 48 vaca. MacyweHaTta
npoba ce cmuna v npecsisa 40 pa3Mep Ha
yactuumTte - 1 mm. Beuukm aHanmsu ca
HanpaBeHW B ABa ek3eMnnsipa.

HaHHnTe 3a CcypoBusi NpOTEMVH

HeyTpanHo-AeTepreHTHUTe

(HAB), KUCENUHHO-
OeTepreHTHn BNaKHMHU (KOB),
CMMMaeMocTTa Ha CyxoTO BeLecTBO
(CCB), npuem Ha cyxo Bellectso ([1CB)
W OTHOCWUTENHaA XpaHuUTernHa CTOMHOCT
(OCX) ca onpegeneHn B pesyntar Ha
aHanma unu n3dyncnexve.

CypoBUSIT NPOTEUH € W34ucrieH
KOCBEHO OT KONMM4YecTBOTO 0O6L, a3orT,
namepeHo no wmetoga Ha Kjeldahl,
YMHOXEHO no daktop - 6.25 (AOAC
984.13, 1990).

HOB ca onpegeneHn  4pes
ekcTpakumst Ha 0.5 g npoba cbc 100 ml
KNMALL, HeyTpaneH OeTepreHTeH pasTBop
B npogbikeHne Ha 60  MUHYyTW.
OcTaTbKbT € cbbpaH ype3 dwunTpupaHe
npe3 turen Gooch ¢ ronsma wynnmBoCT.
CnegBa npomuBaHe C ropewia Boja, U
aLeToH, 1 cyweHe B cywunHs npu 100°C
3a egHa Houw (Van Soest et al. 1991).

KOB ca onpegeneHn  4pes
eKkcTpakumst Ha 1 g npoba cbc 100 ml
KNMSALL, pa3TBOP Ha KUCENWHEH OeTepreHT
B npoabmkeHne Ha 60 muHyTn. Cneasa
npoMuBaHe C ropela BOAa U C aueToH,
N CylleHe B CYLUMSIHA 3a efHa Howl, npu
100°C (AOAC 973.18).

(cn,
BNakHUHU

KonuyectBoTo Xxemuuenyrnosa B
npobuTte e onpedeneHo Kato pasnuka
mexay konudectsata HOB v KOB (Van
Soest et al., 1991).

JiurHuHbT €  onpegeneH  no
metoabT Ha AOAC 973.18 ¢ 72%-eH
pa3TBop Ha csApHa kucenuHa. . KOJ1 e
u3onvMpaH 4pes3 HanbfBaHe Ha Turena,
cbabpxaw KOB, ¢ 12 M capHa kucenuHa,
crnep KOETO € OocTaBeHa ga ce oTueau ot
Turena. [lepuogmyHo ce  pobaes
OOMbIIHUTENHA KMCENUHa C Xuaponusa B
npoabimkeHne Ha 3 4yaca npu cTarHa
TemnepaTtypa. HepastBOopumunaT B

oven-drying cabinet at 60° C for 48 hours,
and grinding and sieving them to 1 mm
particle size. All analysis were done in
duplicate.

The dates of Crude Protein (CP),
Neutral Detergent Fiber (NDF), Acid
Detergent Fiber (ADF), Digestibility Dry
Matter (DDM), Dry Matter Intake (DMI)
and Relative Feed Value (RFV) were
determined in the result of analyze or
calculate.

Crude protein was computed
indirectly from the amount of total
nitrogen, measured by the Kjeldahl

metod, multiplied by factor 6.25 (AOAC
984.13, 1990).

Briefly, NDF was measured by
extraction of 0,5 g sample with 100 ml of
boiling neutral detergent solution for 60
min. The residue was collected by
filtration through a coarse porosity Gooch
crucible, washed with hot water, rinsed
with acetone and dried at 100° C
overnight (Van Soest et al. 1991).

ADF was measured by extraction
of a 1 g sample with 100 ml of boiling
acid detergent solution for 60 min. The
ADF was then collected by filtration
through the crucible. The ADF, after
washing with hot water and rinsing with
acetone, was dried overnight at 100° C.
(AOAC 973.18).

The amount of hemicellulose in
samples was determined as a difference
between the amounts of NDF and ADF
(Van Soest et al.,1991).

Lignin was determined as lignin
insoluble in 72% sulfuric acid, applying
the method of AOAC 973.18. Briefly, ADL
was isolated by filling the crucible
containing the ADF with 12 M sulfuric
acid and allowing it to drain from the
crucible. Additional acid was added
periodically over the 3 h room-
temperature hydrolysis.

The acid insoluble residue was collected
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KACENMHaA ocTaTbk € CcbbpaH upe3
GunTpyBaHe U € MNPOMUT OOUMHO ¢
ropewia Boga. Crneaea npomMuBaHe ¢
aueTtoH npeau npobata pga Obae
M3CyllleHa B CYLUWITHS 3a efHa Holl npu
100°C. Coubabpxanvetro Ha KON e
onpeneneHo kaTo pasnukaTa B TErnoTo
Ha ocTaTbka npeaw u crieq onenensisaHe
B MydpenHa net npu 450°C.

CCB, lNCB n OXC ca us4dncnexun
cbrnacHo cnegHvuTe ypaBHEHMUS,
ajantupaHn ot obwwn dopmynm 3a
dypaxu (Moor and Undersander, 2002):

CCB, % = 88.9 — (0.779 x KOB, %)
Mnc., % =120/ HOB

OXC, % = (CCB, % x MNCB, %) /
1.29

HOaHHute ca aHanusupaHum ¢
nomowta Ha ANOVA npu paHgoMmu3npaH
©OnokoB mogen, Ypes nporpama Stat. Mek.
Statistica 6. CtaTuctnyeckata 3Ha4YMMoOCT
Ha pasfnuKNTe, TEeCTBaHW C MOMOLLUTa Ha
LSD-TecT, U 3HaunmMuTe pPasnukm mexay
cpeaHuTe CTOMHOCTM ca npuetu npu P
<0.05.

PE3YNTATU N OBCBXOAHE

KoHueHTpaumata Ha CI1, HOB,
KOB, xemuuenynosata W fUrHUHaA B
CyXOTO BELLEeCTBO Ha uUTanuaHckus
panrpac B 3aBUCUMOCT OT BHACAHETO Ha
a30THW TOPOBE, PEKONTMPaH B MbPBU U
BTOpM OTKOC, ca npeacTaBeHu B Tabnmum
1n2.

CroHocTuTe Ha Cnhn Ha
UTanMaHckna pawnrpac ca NOBANSHU
3HauYUTENHO OT as3oTHaTa Hopma M npwu
ABata oTKoca. Hal-HUCKO cbabpXKaHue
Ha CI1 e onpepeneHo npu KoHTponarta
(No) ©e3 npunaraHe Ha asoT, KaTo
onpegeneHnTe CTOMHOCTUM ca CbOTBETHO
76.4 g kg' CB 1 81.8 g kg™ CB 3a nbpau
" BTOpU OTKOC. Pasnukata B
cbabpxaHueTto Ha CI1 npu TpeTupaHe c
Ngo 1 Ngg B MbpBU OTKOC € CTaTUCTUYECKM

by filtration and extensively washed with
hot water.

A final acetone rinse was used
prior to drying the sample overnight at
100°C.

The ADL content was determined as the
difference in weight of the residue before
and after ashing at 450°C.

DDM, DMI and RFV were
calculated according to the following
equations adapted from common
formulas for forages (Moor and
Undersander, 2002):

DDM, % = 88.9 — (0.779 x ADF, %)
DMI, % = 120 / NDF

RFV, % =
1.29

(DDM, % x DMI, %) /

Data were analyzed using ANOVA

in a randomized block design using the
Stat. Soft. Statistica 6.
The statistical significance of differences
tested using LSD-test and significant
differences among means were accepted
at P<0.05.

RESULTS AND DISCUSSION

The CP, NDF, ADF, Hemicellulose
and lignin concentration in dry matter of
Italian ryegrass depending on the
nitrogen fertilizer application, harvested in
the first cut and the second cut are
presented in Tables 1 and 2.

The CP values of Italian ryegrass
were significantly influenced by N dose in
both cuts. The lowest CP content was
determined in the control treatment (No)
without  nitrogen  application, and
determined values were 76.4 g kg* DM
and 81.8 g kg* DM in the first and the
second cut, respectively.

The CP content of Ngg and Ngo treatments
were statistically similar in the first cut,
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HeJoka3aHa, HO Mpu BTOPU OTKOC, C Ham-
BMCOKOTO CbabpkaHue Ha CIl e
q)yPamHaTa mMaca TpeTtupaHa ¢ Ngg (102 g
kg~ CB). Cobabpxannetro Ha CIl,
Mofy4yeHo Npu MbpPBU OTKOC, € MO-HUCKO
cbCc 7.07% (TpetmpaHe c Ng), 1.85%
(TpetupaHe ¢ Ngo) 1 3.23% (TpeTupaHe c
Ngg), CNPSIMO BTOPU OTKOC .

Mpn wutanuaHckuMaT panrpac, no-
Bucoknte po3v N m B pgBata oTkoca
cneggart noeuLlaBaLla TeHaeHums
OTHOCHO  CbabpxaHumeto Ha HIOB.
Bbnpekn TOBa, cbabpkaHueTo Ha H[B,
OnpeferneHo npu BHacsHe Ha do3a as3oT
oT Ngo U Ngg, € C gokasaHa pasnuka
cnpamo koHTponata (Ng), p<0.05. Ot
apyra ctpaHa, cbabpxaHueto Ha H[B
npu TpetmpaHe C Ng M Ngg €
cTaTtucTMyeckn cxogHo. Cbabp)KaHMETO
Ha H[OB, BbB BapumaHTMTe C npunaraHe
Ha po3a  Ngy, € N0-BUCOKO ChnpsMoO
BapnaHTuTe C BHeceH Ngy M B ABaTa
otkoca. CbabpxkaHneto Ha  HIOB,
Mofy4yeHo Mpu MbpBU OTKOC, CbLLO € Mo-
Hucko ¢ 10.51% (Tpetupane c Ng), 5.89%
(TpeTpaHe ¢ Ngo) 1 8.89% (TpeTupaHe c

Ngo).

but in the second cut, the highest content
of CP was obtained in treatment Ngg (102
g kg™ DM).

The CP content obtained in the first
cutting was lower by 7.07% (N, tretment),
1.85% (Ngo treatment) and 3.23% (Ngg
treatment) than obtained in the second
cutting (Tables 1 and 2).

NDF contents of Italian ryegrass

tended to increase with increasing N
doses in both cuts. However, the NDF
contents determined in Ng and Ngg
nitrogen applications were different from
the control (Ng), p<0.05.
On the other hand, the NDF contents in
Ngo and Ngg treatments were statistically
similar. The NDF content determined in
Ngo hitrogen application was higher than
Neo hitrogen application in both cuts. The
NDF content obtained in the first cutting
was also lower by 10.51% (N, treatment
of nitrogen application), 5.89% (Ngo
treatment of nitrogen application) and
8.89% (Ngo treatment of nitrogen
application).

Ta6bnuua 1. C'b,ﬂ'bp)KaHMe Ha CypoB MNpoTeMH U KOMMNOHEHTU Ha KrneTb4HUTe
CTeHU Ha UTarmaHCKu paﬁrpac B 3aBUCUMOCT OT BHAaCAHETO Ha a30THU TOpOBe,

peKonTMpaH B NbpBU oTKoc, g kg™ CB

Table 1. Content of Crude Protein and cell wall components of Italian ryegrass
depending on nitrogen fertilizer application harvested in the first cut, g kg'1 DM

O6paboTku cn/ HOB / KOB / Xemuuenynosa JTInrHmu /

Treatments CP NDF ADF Hemicellulose Lignin
Neo 96.9° 614.5° 410.9° 203.6™ 81.7%
Ngo 98.8° 623.2° 427.6° 195.5™ 73.6°
No 76.4° 577.1° 382.6° 194.5™ 67.2°

N60 — BHacsiHe Ha 60 kg N Top Ha ha; N90 - BHacsiHe Ha 90 kg asoteH Top Ha ha; Ny — obpaboTka 6e3
BHacsiHe Ha asoTteH Top; CIl — cypoB npotewH; HOB — HeyTtpanHo- peTepreHTHU BnakHuHu; KOB —
KnucenuHHo-geTepreHTHW BriakHWHW; PasnuuHute OykBM B KOnoHaTa O3HayaBaT CPefHW CTOMHOCTU CbC

3HauMmMu pasnuku (P<0.05).

Nego — application of 60 kg N fertilizer per ha; Ngo - application of 90 kg N fertilizer per ha; No — treatment
without application of nitrogen fertilizer; CP — Crude Protein; NDF — Neutral Detergent Fiber; ADF — Acid
Detergent Fiber; Different letters in the column denote significantly different means (P< 0.05).
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YBenvyaBaHeTo Ha a30THMTE O03M
nosuwaesa cbabpxaHneto Ha KOB B
MbpBU OTKOC (Tabnuua 1).
CobabpxaHueTto Ha KIOB B uTanuaHckusi
pairpac e 382.6 g kg™* CB, 410.9 g kg™
CB 1 427.6 g kg~ CB cvoTtBeTHO 3a N,
Neo M Ng. OT pgpyra cTpaHa,
C‘b,EI,‘bP)KaHI/IeTO Ha KOB Bapwupa ot 418.2
g kg CB no 443.1 g kg™ CB BbB BTOPY
otkoc (Tabnuua 2). CbaobpxaHueTo Ha
KOB npu Ngo 1 Ngg € OKa3aHO No-BUCOKO
(p<0.05) cnpsmo TOBa Ha Nj, HO
pasnukata B cTorHocTute (Ngg U Ngg) €
CTaTUCTUYECKM He3HayMma.
CoabpxaHuneto Ha KIOB BbB BTOPMU
OTKOC, € MO-BMCOKO CPaBHEHO C MbpBU

The increase in nitrogen doses
caused a increase in ADF content in the
first cut (Table 1). ADF contents of Italian
ryegrass were 382.6 g kg'1 DM, 410.9 ¢
kg" DM and 427.6 g kg™ DM for No, Nego
and Ngg, respectively. On the other hand,
content of ADF ranged from 418.2 g kg'l
DM to 443.1 g kg™ DM in the second cut
(Table 2).

ADF contents of Ngg and Ngg were higher
(p< 0.05) than those of Ny, but the
difference in values (Ngo and Ngy) was
statistically insignificant. ADF content
determined at the second cutting was
higher than determined in the first cutting.

OTKOC.

Ta6bnuua 2. CbabpXaHMe Ha CYpPOB MPOTEMH U KOMIMOHEHTM Ha KneTby4Harta
CTeHa Ha UTanuaHCKu paurpac B 3aBUCMMOCT OT BHacsiHe Ha a3OTHU TOpOBe,
peKonTMpaH BbB BTOPU OTKOC, g kg'1 CB

Table 2. Content of Crude Protein and cell wall components of Italian ryegrass
depending on nitrogen fertilizer application harvested in the second cut, g kg™
DM

O6paboTkmn cn/ HOB / KOB / Xemuuenynosa JInrHmn /

Treatments CP NDF ADF Hemicellulose Lignin
Neo 98.7° 650.8% 443.12 207.6° 112.7%
Ngo 102.0° 650.7% 433.6° 217.1° 111.8°
No 81.8° 637.8° 418.2° 219.7° 105.4°

N60 — BHacsiHe Ha 60 kg N Top Ha ha; Ng - BHacsiHe Ha 90 kg N Top Ha ha; No — obpaboTka 6e3 BHacsiHe Ha
azoteH Top; CI — cypoB npotewH; HOB — HeytpanHo- getepreHTHu BnakHuHu; KOB — KucenuHHo-
OETepreHTHN BrakHWHW; Pas3nnyHuTe OykBM B KOMOHATa O3HayYaBaT CPeAHW CTOMHOCTM CbC 3HAYMMM
pa3nuku (P<0.05).

Neo — application of 60 kg N fertilizer per ha; Ngo - application of 90 kg N fertilizer per ha; No — treatment
without application of nitrogen fertilizer; CP — Crude Protein; NDF — Neutral Detergent Fiber; ADF — Acid
Detergent Fiber; Different letters in the column denote significantly different means (P< 0.05).

The effect of N doses was not
significant at the first cutting in terms of
the hemicelluloses content (Table 1).

Hama 3Hausmmo BnusiHMe  Ha
a30THOTO TOpeHe B MbpPBM OTKOC MO
OTHOLUEHME Ha CbAbpXaHWeTo Ha
Xemuuenynosa (Tabnumua 1).
CbabpxaHueTo Ha xemuuernynosa
Bapupa oT 194.5 g kg™ CB (No) go 203.6
g kg CB (Ngo) B 3aBMCUMOCT OT A03UTE

Hemicellulose contents ranged from
194.5 g kg™ DM (No) to 203.6 g kg™ DM
(Neo) depending on N doses. In the
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N. [lpu BTOPM OTKOC, MOMyYeEHUTE
CTOMHOCTM  3a  CbAbpXaHWeTo  Ha
xemuuenynosa sapupaT ot 207.6 g kg'1
CB (Ngo) A0 2019.7 g kg™ CB (No). Hait-
BMCOKaTa CTOMHOCT OTHOCHO
CbObPXaHMETO Ha Xemuuenynosa e
nonyyeHa npu HeTpeTupaHaTta KOHTporna
(Ng), a Ham-HMCKO npu TpeTupaHe cC
npunaraHe Ha a3oT Ngp.

BrnvsiHneTo Ha a3oTHOTO TOpPeHe €
3HaAYUTENHO no OTHOLLEHME Ha
CbObPXKAHMETO Ha JUMHWUH B MbPBU U
BTOpPWU OTKOC. BHacsHeTo Ha a3oTeH Top
npeav3BrKBa noBuULLaBaHe Ha
CbObPXaHNETO Ha NATHUH B
UTanuMaHckMa panmrpac npu MbpBU U
BTOPU OTKOC. CbOBbPXKAHNETO HA MUTHWH,
npv npunaraHe Ha a3oT Ngo, € M0-BUCOKO,
cnpamo ToBa npu go3a Ngy (p<0.05) B
MbpBU OTKOC, HO BBB BTOPU OTKOC
nony4YyeHnTe CTOMHOCTK ca cxogHm (112.7
g kg* CB npu BHacsiHe Ha a3oT Ng v
111.8 g kg* CB npu BHacsHe Ha a3oT
Noo).

BnusHneto Ha as3oTHM TOpOBE
Bbpxy MNCB, CCB 1 OXC Ha ntanuaHcku
pavirpac, pekontupaH B MbpBuM U BTOPU
OTKOC, ca npeacTaBeHn B Tabnuum 3 n 4.

second cutting, values obtained for
hemicelluloses content ranged from
207.6 g kg™ DM (Ngo) t0 2019.7 g kg™ DM
(No).

The highest value for hemicelluloses
content was obtained in control treatment
(No), and the Ilowest content was
determined in Ngo nitrogen application
treatment.

The effect of nitrogen application

was significant in terms of lignin content
in the first and the second cut. Application
of N fertilizer caused increasing lignin
content of Italian ryegrass in the first and
the second cut.
The lignin content determined in Ngg
nitrogen application was higher than in
Ngo hitrogen application (p< 0.05) in the
first cut, but in the second cut obtained
values for lignin content were similar
(112.7 g kg* DM in Ng nitrogen
application and 111.8 g kg™ DM in Ngg
nitrogen application).

The effects of nitrogen fertilizer
application on DMI, DMD and RFV of
Italian ryegrass harvested in the first and
in the second cut are presented in the
Tables 3 and 4.

Ta6nuua 3. NMCB, CCB n OXC Ha utanuaHcku panrpac noa BrvsiHME Ha a30THOTO

TopeHe, PeKONTUpPaH B MbPBU OTKOC

Table 3. DMI, DDM and RFV of Italian ryegrass depending on nitrogen fertilizer

application harvested in the first cut

O6paboTku MCB, % oT TenecHoTo Terno o OXC/RFV,
Treatments DMI, % of body weight CCB, /DDM, % %
Neo 1.95 56.89° 86.13"
Noo 1.93 55.59" 82.98°
No 2.08 59.09° 95.25°

N60 — BHacsiHe Ha 60 kg N Top Ha ha; Ngy - BHacsiHe Ha 90 kg N Top Ha ha; No — obpaboTka 6e3 BHacsiHe Ha
asoTeH Top; NCB - Mpuem Ha cyxo BelwecTBo; CCB - CMunaemocT Ha cyxo BeluecTBo; OXC - OTHocutenHa
XpaHWTenHa CToMHOCT; Pa3nuyHute GykBM B KOJloHaTa 03HayaBaT CpeHU CTOMHOCTU CbC 3HAYMMU PasnvKK

(P<0.05).

Neo — application of 60 kg N fertilizer per ha; Ngo - application of 90 kg N fertilizer per ha; No — treatment
without application of nitrogen fertilizer; CP — Crude Protein; NDF — Neutral Detergent Fiber; ADF — Acid
Detergent Fiber; Different letters in the column denote significantly different means (P< 0.05).
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Ta6nuua 4. NCB, CCB 1 OXC Ha utanuaHcKu pavrpac nog BrnusiHMe Ha a30THOTO

TOpeHe, PeKoNnTUpaH BbLB BTOPU OTKOC

Table 4. DMI, DDM and RFV of Italian ryegrass depending on nitrogen fertilizer

application harvested in the second cut

O6paboTkn MNCB, % oT TenecHoTO Terno o OXC/
Treatments DMI, % of body weight CCB, /DDM, % RFV, %
Nso 1.84™ 54.38" 77.73°
Nao 1.84™ 55,12 78.81°
No 1.88™ 56.32° 82.14%

N60 — BHacsiHe Ha 60 kg N Top Ha ha; Ngo - BHacsiHe Ha 90 kg N Top Ha ha; No — obpaboTtka 6e3 BHacsiHe Ha
asoTeH Top; [CB - MNMpuem Ha cyxo BelwecTtBo; CCB - CMunaemocT Ha cyxo BelecTBo; OXC - OTHocuTenHa
XpaHUTENHa CTOMHOCT; Pa3nuyHnuTe GyKBM B KONIOHATa O3Ha4aBaT CPEAHU CTOMHOCTU ChC 3HAYMMU Pasrvkm

(P<0.05).

Neo — application of 60 kg N fertilizer per ha; Ngo - application of 90 kg N fertilizer per ha; No — treatment
without application of nitrogen fertilizer; CP — Crude Protein; NDF — Neutral Detergent Fiber; ADF — Acid
Detergent Fiber; Different letters in the column denote significantly different means (P< 0.05).

B nbpBu oTkoc ce Habnwopaea
MOCTENEHHO MOHMXaBaHe B CTOMHOCTUTE
Ha CB un CCB c noBuwaBaHe Ha
asoTHaTa Hopma (Tabnuua 3). Han-Bucok
MCB (2.08% ot TenecHoTo Terno) n CCB
(59.09%) e nony4yeH npu HeTopeHaTa
koHTporia (Ng), a Ham-HuCkM npum
TpetupaHe ¢ Ngy (1.93% OT TenecHoTo
Terno n 55.59%, CbOTBETHO).
CtonHoctnte Ha TICB wn CCB npu
TpetmpaHna ¢ Ng M Ngg ca
cratuctmyeckn cxogHu. OXC, nonyyeHa
npu nNbpBU OTKOC, Bapupa oT 95.25 fgo
82.98. OXC Ha wutanuaHcku pamrpac,
pekonTypaH B MbpBM OTKOC, Oenexu
NMOHMXaBalla TeHOEHUNs C yBenMyaBaHe
Ha pgosute N TopoBe (Tabnuua 3).

MCB Ha wTanuaHckn pamnrpac,
cbOpaH npu BTOpU OTKOC, Bapupa oOT
1.88% ot TenecHoTo Terno (asoT Ng) oo
1.84% o1 TenecHoTo Terno (a3oT Ngy U
Ngo). MNCB Ha wuTanuaHckn panrpac,
cbbpaH npu BTOpU OTKOC, He ce
pasnuyaBa ctatuctudeckn. CCB n OXC
Ha WTanMaHckus panrpac, pekonTupaH
BbB BTOpM OTKOC, MMaT cbliaTa
TeHaeHumsa. Han-BMcoknTe CTOMHOCTU Ha
CCB wn OXC ca ycraHOBEHM mpu
kouTponata (No) 6e3 BHacAHe Ha asoT
(cboTBETHO 56.32% " 82.14).
CronHoctute Ha CCB wn OXC npu

A continuous decrease in the DMI
and DDM due to increased nitrogen
application dose was observed in the first
cut (Table 3).

The highest DMI (2.08% of body
weight) and DDM (59.09%) were
obtained from control treatment (No),
while the lowest DMI and DDM were
obtained from Ng nitrogen treatment
(1.93% of body weight and 55.59%,
respectively). The DMI and DDM values
of Ng and Ng treatments were
statistically similar. RFV obtained in the
first cut ranged from 95.25 to 82.98. RFV
of Italian ryegrass harvested in the first
cut tended to decrease with increasing N
fertilizer doses (Table 3).

DMI of Italian ryegrass harvested
in the second cut ranged from 1.88% of
body weight (Ny nitrogen application) to
1.84% of body weight (Ngo and Ngg
nitrogen application).

DMI of Italian ryegrass harvested in the
second cut were not statistically different.
The DDM and RFV of ltalian ryegrass
harvested in the second cut had the
same tendency.

The highest values of DDM and RFV
were determined in the control treatment
(No) without nitrogen application (56.32%
and 82.14, respectively).
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BapuaHTuTe C Neo m© Ngg ca
CTaTUCTMYECKM CXOAHU U ce NoBuLLIaBaT C
yBefnMyaBaHe Ha [o3aTa Ha a3oTHMS Top
(Tabnuua 4).

HacToswoTo npoyyBaHe
noTBbpau, 4Ye as3oTHOTO TOpeHe B
noaxodsila Jnosa Moxe ga  Obae

e(beKTI/IBeH MeTon 3a YyBelnindaBaHe Ha
NPOTENHOBOTO CbAbpXaHune npu
HUCKOMNPOTENHOBU Tpesn n 3a
3a0BOMIsIBaHe MPOTENHOBUTE HYXAW Ha
XXUBOTHUTE. 0}y apyra CTpaHa,
KOHLIEHTpauuaTa Ha CTPYKTYPHM
BbrnexmapaTn BbB dypaxuTe ce Bnusie
oT peavua  aktopu.  Ce30HHUTE
NPOMEHU WNM MPOMEeHWTe B eTana Ha

pacTex MoraT Jda MOBMMSIAT  Ha
KOHLeHTpauusTa Ha CTPYKTYPHM
BbrnexuapaT, TbiA KaTo AenbT Ha

cTbbnata cnpsmMo TO3M Ha nucTaTa e
ce yBenuuu npu 3panoct. Peauua
aBToOpM co4vaTt, 4Ye TMpu OuUEeHKa Ha
KQuecTBOTO Ha dypaxa 3a NpPexuBHU
XVUBOTHW € MHOro Ba)XHO [a ce uma
npeasua cbabpxanneto Ha HOB n KOB..
Bucokoto cbabpxaHune Ha H[OB BbB
dypaxnuTe BNUsie OTpULLATENHO BBPXY

KOHCyMauuaTa My, JokaTto TBbpAe
BUCOKOTO CbabpKaHue Ha KOB
HamansiBa obwarta CcMunNaeMocT Ha

dypaxa (Belanger et al., 2013.; Beart
and Van Waes, 2014.; Van Soest et al.,
1991.). CbabpxaHWeTO Ha CTPYKTYPHU
BbINexuapaTu ce Brvsie N OT BHACSHETO
Ha TopoBe. Babnik (1995) nokasa, ue
Cb3psiBAHETO U BUCOKUTE HOPMU a30THO

TOpeHe BOOAT no NoBMWLLEHO
cbabpxaHue Ha uenynosa, KOB, HOB u
cypoBwm BNaKHUHMW. PesyntaTute,

nonyyeHn B HACTOALLETO MpoyyBaHe, He
cbBrnagatr c¢ Te3n Ha Godlowska and
Ciepiela (2021), kouTo noco4yBaT, u4e
HMBaTa Ha a30T 3HAYUTENHO HamansaBaT
cbabpxkaHueto Ha HOB v KOB B cyxoTo
BELLECTBO MNPWU UTaNMaHCKUSA panrpac.
JJaHHMTEe OT HaweTo  wuacneaBaHe
nokaseaTr, 4Ye CTOMHOCTUTE Ha Te3u
rnokasaTenu ce yBenuyasaT UMM He ce
NPOMEHAT C YyBenuyaBaHe Ha asoTHaTa
po3a (Heeren et al., 2014, Peyraud et al.,

The DDM and RFV values of Ng; and Ngq
were statistically similar, but increased
with increasing nitrogen fertilizer doses
(Table 4).

This study confirmed that nitrogen
fertilization at the appropriate dose can
be an effective tool to increase the
protein content of low protein grasses to
meet the protein needs of animals.

On the other hand, the concentration of
structural carbohydrates in forages is
influenced by a number of factors.
Seasonal or stage of growth changes can
affect the concentration of structural
carbohydrates, since the proportion of
stem tissue relative to leaf tissue would
increase upon maturity. Some authors
indicated that it is very important to take
into account in the quality assessment of
feed for ruminants the content of NDF
and ADF.

A high NDF content in feeds negatively
affects its consumption, whereas too high
ADF content reduces the total feed
digestibility (Belanger et al., 2013.; Beart
and Van Waes, 2014.; Van Soest et al.,
1991))

Structural carbohydrates content was
also influenced by fertilizer applications.
Babnik (1995) showed that ageing and an
increase in N fertilization resulted in an
increased content of cellulose, ADF, NDF
and crude fibre.

Godlowska and Ciepiela (2021) indicated
that nitrogen rates significantly reduced
the content of NDF and ADF in the dry
matter of Italian ryegrass. Results
obtained in this study are not consistent
with those results. Our results are similar
with some previous research results,
which indicated that these values
increased or did not change with
increasing nitrogen doses (Heeren et al.,
2014, Peyraud et al., 1997, Astigarraga et
al., 1997).
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1997, Astigarraga et al., 1997). Ertekin et
al.(2022) ycraHoBsiBaT, Ye BAMSIHUETO Ha
po3ata N Bbpxy NCB, CCB n OXC e
3HauuTenHo u nopobHo. Tesm aBTOpU
nocoyBaT, Ye U TpUTE XapaKTEPUCTUKM
umaT TeHOeHUMs Oa ce yBenuyaBaT C
yBenuyasaHe Ha fosute N, KoeTo He € B
CbOTBETCTBUE C pe3ynTatute, NosnyvyeHu
B HacTosweTo npoyysaHe. Cbluute
aBTopu ycTaHoBuxa, 4ye MNCB HamansBa
npu BTOpU OTKOC, HO 6e3 CblLUEeCTBEHO
BNMSHWE BBbPXY CTOMHOCTUTE Ha CCB
unn OXC. Pesyntatnute oT HacTosILLETO
npoyyBaHe nokasBaT, Ye CTOMHOCTTa Ha
MCB, onpegeneHa npuM MNbpBU OTKOC
(1.9% oT TenecHoTO Terno), € No-Bncoka
OT onpegeneHaTa BbB BTopu oTkoc (1.8%
OT TENECHOTO Terno).

n3soau

[oka3zaHo e NOMOXUTENHOTO
BNUSHME B pe3ynTaT Ha npwunaraHe Ha
a30THN TOPOBE OTHOCHO CbAbPXKAHWETO
Ha CIl B cyxoTo BewecTBO Npu
utanuvaHckus panrpac He ce pokasa
npegnonaraemara XxunoTesa, ye
BHACAHETO Ha a30TeH TOp Lie NoBuLIK U
nogobpu XxpaHuTenHata CTOMHOCT Ha
TpeBute ypes noHmxaBaHe Ha
KOMMOHEHTUTE Ha KneTbyHaTa CcTeHa.
KoHueHTpaunara Ha HOB, KOB n nurHmH
€ Nno-HUCKa B NbpBu oTKoC, gokato CCB e
no-Bucoka. YsenuyaBaHeTo Ha fo3aTa Ha
BHECEHMs1 a30TeH TOp He MoHWXaBa
KONM4YeCcTBOTO Ha aHanuaupaHute
KOMMOHEHTN Ha KreTbyHaTta cteHa. OXC
CbLUO € Mo-BMCOKa Npu nbpeu oTkoc. OT
ronsiMo 3HayeHue e ga ce otbenexu, 4ye
BHACAHETO Ha a30THWM TopoBe OM umarno
3HAYUTENHO BNUsIHME BbPXy O0OOMBa Ha
CBexa mMaca M Cyxo BeLecTBO, HO HAMa
TakoBa BbpPXY XpaHWUTENHata CTOWHOCT
Ha uTanuaHckus panrpac.

BNNTATOOAPHOCTHU
M3cnegBaHeTo B HacToswaTta
ctatma e 4vact ot npoekt Ne: 451-03-

47/2023-01/200217, KOMTO ce
duHaHcupa OoT MUHMCTEPCTBOTO Ha
obpaszoBaHMeTo, HaykaTa "

Ertekin et al. (2022) found that the effects
of N doses on DMI, DMD and RFV were
significant and parallel.

These authors indicated that all three
characteristics tended to increase with
increasing N doses, which was not in
consistent with results obtained in this
study.

The same authors also found that DMI
decreased at the second cut, but no
effects were noted on DMD or RFV.
Results from this study showed that DMI
value determined at the first cutting (1.9%
of body weight) was higher than
determined at the second cutting (1.8% of
body weight).

CONCLUSIONS

There were confirmed positive
effects resulting from nitrogen fertilizer
application in Italian ryegrass CP content.
There was not confirmed the assumed
hypothesis that an application of nitrogen
fertilizer will make it possible to improve
the feeding value of grasses by reducing
the cell wall components.

The concentrations of NDF, ADF and
lignin were lower at the first cut, whereas
DDM was higher. Increasing nitrogen
fertilizer application did not reduce the
quantity of  analyzed cell  wall
components.

RFV was also higher in the first cut. It is
of great importance to mention that
nitrogen fertilizer application would have
significant effect on achievement of green
matter and dry matter yield, whereas
there was no effect on nutritive value of
Italian ryegrass.
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