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PE3IOME

3ana3BaHeTo Ha reHeTuyHaTa
M3MEHYMBOCT € MHOro BaXkHO, NpeaBuvA
N3MeHeHneTo Ha Knumara "
HeobxoamMMocCTTa OT npucrnocobsBaHe Ha
CENCKOCTOMaHCKOTO MNPOM3BOACTBO KbM
HOBUTE YCIOBUS.

MHCTUTYTBT No doypaxkHn KynTypwu
B KpyweBal cbxpaHsBa marnka Konekums
OT reHoTunn Ha c¢un (V. sativa L. n V.
vilosa L.). NoBeyeTo reHoTUNMN ca MEeCTHU
3a ABcTpanus, a ocTaHanure
npousxoxgaTr oT Cbpbus. B Cobpbus,
OOWMKHOBEHHUAT U Ce KynTuBMpa KaTo
XpaHa 3a NpexuBHU XMBOTHWU. OTrnexaa
Ce 1 KaTo caMoCToATernHa Kyntypa unu B

SUMMARY

Preservation of genetic variability is
very important, especially due to climate
change and the need to adapt agricultural
production to new conditions.

Institute for forage crops Krusevac
keeps a small collection of vetch
genotypes (Vicia sativa L. and Vicia
vilosa L.).

Most genotypes are native to South
Australia and the rest originates from
Serbia. In Serbia, common vetch is
cultivated as a feed for ruminants and
can be grown for different purposes as a
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CMEeCKM CbC 3bpHEeHM kynTypu. W 3a
ABeTe Lenu, KayecTBOTO U JOOMBBLT Ha
cBeXa Maca ca MHOMO BaXHMW.

OnuTbT € npoBeadeH npe3 2018 wu
2019 r. B onnTHOTO none Ha MHCTUTYT no
dypaxHu kynTypu B Kpywesau, Cbpbus.
WN3cnensanu ca ABaHapeceTt
NepcrnekTUBHU reHoTuna obuMKHOBEH hui
(Vicia sativa L.) oTHocHO gobuB Ha cyxo
BELLECTBO M Ka4yecTBO Ha dypaxa.
lMokocsiBaHeTO Ha cBexaTa Maca 3a
BCEKM reHoTUn Ge B eTan Ha MNblieH
ubdpTeX W opmmpaHe Ha nbpBUTE
LUYLLIYITKN. Mpocnenexun
canokasartenuTteca: p[obuB Ha Cyxo
BewecTBo (OCB), cbabpxaHne Ha cypoB
npotenH (CIT), cypoBa nenen, cypoBsu
BnakHnHu (CBn), cypoBn masHuHu (CM),
KaKTo n KUCENMUHHO-AEeTEPreHTHU
BNAKHWHU (KOB), " HeyTpanHo
AeTepreHTHu BnakHuHm (HOB).

YcTaHoBeHa e 3HauuTenHa
NMPOMEHSIMBOCT BbB BCUYKM M3CrenBaHu
npusHauw, c N3KITYeHne Ha
CbObPXAHMETO Ha MasHUHW W nenen.
WNacnepBaHusTa Ha reHeTnyHarta
M3MEHYMBOCT NpU OOMKHOBEHMSI huii
MoraT pa ©ObagaTr ocHoBa B ObaeLum
nporpamu 3a cb3gaBaHe u nogobpsiBaHe
Ha HOBMU copToBe c XenaHu
XapaKTepUCTUKK.

Knio4yoBu gymu: oGUKHOBEH hui,
NMPOMEHNIMBOCT, Ka4yecTBO Ha qypaxa,
AobuMB Ha dypax.

yBO[

O6ukHoBeHuaT cun (Vicia sativa
L.) e BMcokonpoTemHoBa 6060Ba Kyntypa
C NOTEeHUMan KaTto YyCTONYMB U3TOYHMK Ha
xpaHa (Nguyen et al., 2020). Kato cpypax
3a MPEeXMBHM >XUBOTHW, OOMKHOBEHUAT
dUN ma MHOXECTBO MPUNOXKEHUS: KaTo
CBeX diypax, CeHO, cunax W ceHax
(Caballero et al., 1995). CemeHaTta Ha
OOUKHOBEHUS ¢urh  ca C  BMCOKO
cbObpxaHue Ha npoTtenH (Buyukkartal et
al., 2013; Saki et al., 2008), anbymuHn 1
rnobynuHn  (Ribeiro et al.,, 2004). B
panoHa Ha  HOromstoyHa  EBpona
OOMKHOBEHUAT Un ce OTrnexga kKato

pure crop or in mixtures with cereals. The
quality and yield of vetch green mass is
very important for both purposes.

A small-plot trial was carried out in 2018
and 2019, at the experimental plot of
Institute for forage crops in Krusevac,
Serbia.

Twelve promising genotypes of common
vetch (Vicia sativa L.) were examined for
green forage dry matter yield and green
mass quality. The moment of green mass
cutting, for each genotype, was at the
stage of full flowering and the formation
of the first pods.

The following parameters of green mass
were examined: forage dry matter yield
(DMY), crude protein (CP), crude ash
(CA), crude fiber (CF), crude fat (CF), as
well as acid detergent fiber (ADF), and
neutral detergent fiber (NDF). Significant
variability was obtained for all tested
traits, except for the fat and ash content.
Investigations of genetic variability of
common vetch can be a basis of further
investigations and improvement of new
cultivars with desirable characteristics.

Key words: common vetch, forage
quality, forage yield.

INTRODUCTION

Common vetch (Vicia sativa L.) is a
high protein legume crop with potential as
a sustainable food source (Nguyen et al.,
2020). As a ruminant feed, common
vetch has multiple uses: green forage,
dry forage, silage, and haylage
(Caballero et al., 1995).

Also, the common vetch seeds have a
high protein content (Buyukkartal et al.,
2013; Saki et al., 2008), and are rich in
albumins and globulins (Ribeiro et al.,
2004). In the region of southeast Europe,
common vetch is cultivated as a pure
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CaMoCTodATeNnHa Kyntypa wnm B CMECKU
CbC 3bpPHEHW KyNnTypu B CbOTHOLUEHWE
0.75 - obukHoBeH cuit n 0.25 - XUTHK
TpeBn (Orak and Nizam, 2004).
OBUWKHOBEHUAT hriA 3a NPOM3BOACTBO Ha

dypaxx npy CMeceHun cuctemMyn Ha
OTrnexaaHe C OBEC M eYeMUK MOXe Jda
Aage  no-BMCOK  OOGMB  OT  HAKOM
€[ HOroAuLLIHN 60608BMK KynTypu
(Christiansen et al., 2000).
OO6uvkHOBEHUAT (b yecTto e
HepasgenHa  4acT  OT  Kyntypute

oTrnexgaHn  3a  nogobpsiBaHe  Ha
noyseHust a3ot (Timko et al., 2008). Ton
dmkempa go 100 kg/ha asot (Mueller and

Thorup-Kristensen, 2001). Akhtar and
Hussain (2009) nocouyear, ye
OOMKHOBEHUAT U  MOXe jJda ce

oTrnexaa Bbpxy coneHu noysun. OT gpyra
CTpaHa, Kebede et al. (2013)
yCcTaHoBsABaT, Ye OOMKHOBEHMAT un ce
oTrnexaa B panoHun ¢ kucenu noysu ¢ pH
5.5-6.

B reorpadcko OTHOLLEHME,
Cbpbusi npvHagnexu KbM pervoHa Ha
KOromnstoyHa EBpona, KbOEeTo
OTrnexaaHeTo Ha NPorneTeH huin B HAKOU
PErvoHn e orpaHu4eHonopagu
HepaBHOMEPHOTO KONMMYecTBO Ha
BanexuTe. KOHBeHUMOHanHuTe nporpamm
3a oTrnexgaHe Ha OOvkHOBEH du ce
OocHOBaBaT  Ha BPb3KUTE mexagy
KOMMOHeHTUTE Ha AobuBa Ha dypax u
WKOHOMMWYECKN BaXKHUTE XapaKTEepPUCTUKN.
OcobeHO BHMMaHMe e OTAeneHo Ha
oueHkaTa Ha OTAEeNHWUTE eneMeHTU Ha
NPOAYKTMBHOCTTA NpWU Tasu Kyntypa,
KOUTO ONpefenaT HewHua [obus npu
NPOMEHSILLMTE Ce YCIOBUSA Ha OKonHaTta
cpena (Debelyi et al., 2011). UIHCTUTYTBT
no dypaxHu kyntypu B Kpywesay
paboTu BbpXy  OOHOBABaHeTO MU
yBEnuMYaBaHeTO Ha  KomekumsaTa  oT
reHoTunn dui.

Llenta Ha ToBa nmpoyyBaHe Oelle
Aa ce aHanuaupaT OCHOBHUTE XUMWYHMU
nokasaTenu 3a KayecTBOTO Ha dpypaxa
OT HSIKOM YEecTO CpellaHy FeHOTUMU Ha
obukHoBeH dun, c¢ npomusxoa HoxHa
ABcTpanus Bb3MOXHOCTTA 3a

crop, or in mixtures with the cereals
usually in ratio of 0.75 of common vetch
and 0.25 of cereal (Orak and Nizam,
2004).

Common vetch for forage production in
mixed cropping systems with oat and
barley could give a higher yield than other
annual legumes (Christiansen et al.,
2000).

Common vetch is often an integral

part of cropping systems for the
improvement of soil nitrogen (Timko et
al., 2008). It can fix up to 100 kg/ha of
nitrogen (Mueller and Thorup-Kristensen,
2001).
Akhtar and Hussain (2009) states that
common vetch can be grown on saline
soils. On the other hand, Kebede et al.
(2013) determined that common vetch
has been grown in areas with acid soils
with a pH of 5.5-6.

Serbia geographically belongs to
the region of Southeast Europe, but
spring vetch cannot be grown in all its
areas due to the uneven amount of
precipitation.

Conventional common vetch breeding
programmes are based on relationships
between forage vyield components and
economically important characteristics.

Considerable attention is paid to
assessment of individual elements of
productivity in this crop, which determine

its vyield in changing environmental
conditions  (Debelyi et al., 2011).
Recently, Institute for forage crops

KruSevac has been working on renewing
and increasing the collection of vetch
genotypes.

The aim of this study was to
analyse the main chemical parameters of
animal feed quality in some common
vetch genotypes originating from South
Australia in order to examine the
possibility of growing in our ecological
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OTIMEXOAHETO MM B HALUMTE €KOJIOTUYHU
YCMNOBUSI U MPUMOXKEHNETO UM B HalLuTe
pasBbAHM NporpamMu.

MATEPUAITIKM U METOOU

EkcnepumeHTBbT € 3anoxeH npes
2018 r. n 2019 r. no paHgoMusnpaH
6nokoB MmeToa, C TpU MNOBTOPEHUS Ha
onuTHO none B WHCTUTYT no cpypaxHu

kyntypy B Kpywesay  (43°34'48"
N/21°20'2"E; 137 m HagMopcka
BMCOYMHA) BbPXY MNOYBEH Tun -
cmonHuua. OnuMTbT € npoBedeH npu
HEMNoNMBHMU ycrnosusi n BKMNtOYBa
ABaHageceT nNUHUKM U, C Npomn3xonq
FOxHa  ABcCTpanusi, OT  Konekuusita

reHoTuNu nponeTeH uin Ha MHCTUTYT no
dypaxHu Kyntypu B Kpywesau.
Ceuntbata 3a gBeTe ONMUTHUM rOOUHU €
M3BbpLUEHA paHO HanponeTt (kpas Ha

despyapu-mapT), BeaHara LLIOM
METEeOopOoNorMyH1TE yCnoBus bsaxa
6naronpuAatHn. [pu  cbnocTtaBka Ha

ABeTe onuTHW roauHu, (Tabnuum 1 un 2),
MOXe ga ce onpegenu, vye 2018 r. e no-
HebnaronpmusaTHa MOpaguM  KONUYEeCTBO
Banexu (Hap CpeaHoTO) npes
BeretTaumsta m ocobeHo Mo BpemMe Ha
centbaTta u y3psiBaHETO Ha pacTeHusATa.
BeretaumoHHuaT nepuog npes 2018 r. u
2019 r. e ¢ egHa u cCblWa cpedHa
Temnepatypa (12.4°C), kossto e ¢ 0.8
rpagyca no-Bucoka OT cpefHoroguwiHaTa
(11.6°C). KonwnuecTBoTO Ha Banexwute
npea BeretaunoHHus nepmog Ha 2018 r.
e c 218.1 mm noseye, a npe3 2019r. e ¢
30.1 mm no-manko B CpaBHEHWE CbC

cpegHaTa  MHOrOroguilHa  CTOWMHOCT.
MepvoabT, HEMNOCPEACTBEHO  npeau
ceutbaTta, KakTo M MNO BpeMe Ha

centbaTta, M NOKbLNBAHETO Ha cemeHaTa
npes nbpBaTta rogvHa (pespyapu 1 mapT
- 2018 r.) ce xapakTepuaupa C MO-HUCKN
TemnepaTtypu, KoeTo  goBege oo
yabilKaBaHe BPEMETO 3a MOHUKBaHE WU
3abaBsHe Ha BereTauusta. Banexute
npe3 mapt 2018 r. ca HebnaronpusATHU
(110.3 mm). KonnyectBoto UM € ¢ 59.8
mm noBede OT  cpegHOTO  3a

conditions and application in our breeding
programs.

MATERIAL AND METHODS

The experiment was set up during
2018 and 2019 as a randomized block
design with three replicates on the
experimental plot of the Institute for
forage crops KruSevac (43°34'48" N/21°
20'2"E; 137 m a.s.l.) on the smonitza soil

type.

The trial was conducted in rainfed
conditions and included twelve vetch
lines, originated from the South Australia,
from the collection of spring vetch
genotypes of the Institute for forage crops
KruSevac.

Sowing for both years of testing was
done in early spring (late February-
March) as soon as the meteorological
conditions allowed. If we compare the two
years of research (Table 1, Table 2), it
can generally be said that 2018 was more
unfavourable due to above-average high
precipitation  during the vegetation
season, and especially during the sowing
and maturation of plants (Table 1).

The growing season in 2018 and 2019

(Table 1) had the same average
temperature (12.4°C), which is 0.8
degrees warmer than the long-term

average (11.6°C).

The amount of precipitation in the
vegetation period of 2018 was 218.1 mm
higher, and in 2019 was 30.1 mm lower
than the multi-year average for that
period (Table 2).

The period immediately before sowing, as
well as during the sowing and seed
germination of the first year (February
and March 2018) was somewhat colder
(Table 1), which resulted in prolongation
of the time for germination and delayed
vegetation. It is unfavourable that the
amount of precipitation in March 2018
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avnroroguweH nepuog M ¢ 86.2 mm
nosevye ot Mmecey mapTt 2019 r. Tosa
OOMbNHUTENHO aonpuHece 3a
oxnaxxgaHeTo Ha noysara "
nocnenpalloTo noHuksaHe. OcBeH TOBa,
XbTBEHUST NEpPUO Ce XapakTepusnpalle
¢ ronamo konuyectso Banexu (109.1 mm
npes oHM 1 149.3 mm npes tonu), KoeTo
OOMBbMHUTENHO MOBNUSA Ka4yeCTBOTO Ha
dypaxa [Mpe3s 2019 r. Banexute ca
3HaUYUTENHO TMO-Manko MO BpemMe Ha
centbaTta 1 NOKb/IBAHETO Ha ceMeHaTta C
OnaronpuaATHM  TemnepaTtypu,  KOeTo
AonpuHece 3a No-0bpP30TO NOKbLIIBAHE Ha
cemMeHara.

was as much as 110.3 mm, which is 59.8
mm more than the multi-year average,
and as much as 86.2 mm more than in
March 2019.

This further contributed to the cooling of
the soil and the subsequent emergence.
Also, during the harvest, a large amount
of precipitation fell (109.1 mm in June;
and 149.3 mm in July), which additionally
affected the forage quality. In 2019,
precipitation was significantly lower at the
time of sowing and seed germination with
favorable temperatures contributed to
faster germination.

Ta6bnuua 1. CpegHoMmece4yHM TemnepaTypu npe3 BereTauMOHHUA nepuos Ha
06MKHOBEH hui B cpaBHeHUe ¢ 20-roauLIHN cpeaHn MecevyHu TemnepaTypum
Table 1. Monthly average temperatures during the growing season of common
vetch comparing with 20-years average monthly temperatures

PeBpyapu MapTt Anpun Maii HOHM Onun CpegHo

February March April May June July Average
2018 2.1 6.6 16.5 18.9 20.9 21.6 12.4
2019 4.2 9.2 13.0 14.9 22.6 22.7 12.4
1993-2017 2.3 6.8 12.0 16.8 20.6 22.6 11.6

XvugpomeTteoponormiyeH MHCTuTyT, MeteoponornyeH roguwHmk 2008-2018.
Republic Hydro meteorological Institute, Meteorological Yearbook 2008-2018.

Ta6nuua 2. Cyma Ha MeceyHWUTe Banexu npe3 BereTaUMOHHUSA nepuop Ha
o6GUKHOBEH (b1 B cpaBHEHUE ChC cpeagHaTa cyma Ha BanexuTe 3a nepuopg ot 20

roauHu

Table 2. Sum of monthly precipitations during the growing season of common

vetch comparing with 20-years average sum of precipitations

deBpyapu MapT Anpun Men HOHM HOnu CpegHo
February March April May June July Sum
2018 72.5 110.3 41.2 74.4 109.1 149.3 556.8
2019 37.2 24.1 59.2 73.5 67.5 47.1 308.6
1993-2017 42.3 50.5 52.1 71.3 65.0 57.5 338.7

XvgpomeTteoponormiyeH MHCTuTyT, MeTteoponornyeH roguwHmk 2008-2018

Republic Hydro meteorological Institute, Meteorological Yearbook 2008-2018
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OOGpasuuTe ca nokocsiBaHW B eTan
Ha nbneH uUbdTEX M obpasyBaHe Ha
nbpBuUTE LUYLLIYITKN. Tosu eTan
npeacTaBnsiBa paBHOBECME MeXAy Haul-
ronsiMaTta 4acT U Han-BUCOKMS JoOUB Ha
HepasrpageHuss CypoB  MNpOTEMH B
Hag3emHata ©Ouomaca (Alzueta et al,
2001). JobumBbT Ha dypax € u3MepeH oT
BCeku napuen cnepg koceHe. [Npobute ot
cBexa 6Guomaca ca wu3cylwleHn A0
JocTuraHe Ha NocTOsiHHO Terno, 3a fa ce
onpefenu  CbAbpXaHMETO Ha  CyXxo
BELLECTBO U KayecTBEHMTE MoKasaTenw.
[obuBbT Ha dypax e npeacTaBeH KaTo
pobuwB Ha cyxo BeuwectBo (OCB) ot
eavHuua nnouy B t ha™. CbAabpxaHneTo
Ha cypoB npoteuH (CI1, %) e nsuncneHo
Bb3 OCHOBA Ha a30THOTO CbAbpXaHue X
6.25 (no Kjeldahl). CypoBata nenen (%) e
onpegeneHa ype3 AOAC Official Method
942.05. Cyposute masHuHm (CM, %) ca
onpegenenn no AOAC Official Method
2003.05., a cyposuTte BnakHuHM (CBn,%)
ype3 nocrnefoBaTesiHO KUMeHe B pa3TBop
Ha NaOH, nocneggaHo OT paspeaeHa
csipHa kncenvHa (Pordevi¢ et al., 2003).
HOB (%) ca onpeneneHn rpaBuUMeTpuYHO
KaTo ocTaTbKbT crnep ekctpakumsa (Van
Soest et al., 1991). KOB (%) ce onpenens
rPaBUMETPUYHO KaTO OCTaTbKbT Chej
ekctpakuma (AOAC  Official Method
973.18).

Bcuukm ctatucTmyeckn aHanmsmu ca
M3BbPLUEHM C MoOMolTa Ha codTyep
STATISTICA 10 (Stat Soft Inc).

PE3YNTATU U OBCBXOAHE

MN3cnegsaHute obpasum
perncTpupart 3HauuTenHu pasnukm B 2-
roguliHMTe CcpedHn CTOMHOCTM OTHOCHO
[o0MBa Ha CyxO BeLLEeCTBO BbB hypaxa.
CpepHusaT aeyroguwieH [obuB Ha cyxo
BELLEecCTBO OT eduHuLa NMoL, 3a BCUYKU
nacnenBanu obpasum e 9.33 t ha™. Hai-
BUCOK ,D,CB € rnomny4yeH oOT obpasey 9
(9.76 t ha 2 a Ham-HUCBLK oT obpasey 2
(8.74 t ha™). Obpasey 11 cblo € CbC
3HaynTenHo BUCcOK AobumsB Ha CB ot

Each accession was cut at its own
stage of full flowering and formation of
the first pods. This stage represent a
balance between the largest proportion
and the highest vyield of un-degraded
crude protein in the above-ground
biomass (Alzueta et al., 2001).

Forage yield was measured from each
plot after cuting. Samples were taken
from fresh biomass and dried to constant
weight to determine the dry matter
content of fresh forage and other quality
parameters.
Forage vyield is presented as dry matter
yield (DMY) per unit area in t ha™. The
crude protein content (CP, %) was
calculated on the basis of nitrogen
content x 6.25 (according to Kjeldahl).
The crude ash (%) was detrmined by
AOAC Official Method 942.05. Crude fat
(%) was determined by AOAC Official
Method 2003.05. and The crude fiber
(CF, %) was determined by sequentially
refluxed in dilute NaOH, followed by
dilute acid (Pordevi¢ et al., 2003). NDF
(%) is determined gravimetrically as the
residue remaining after extraction (Van
Soest et al, 1991). ADF (%)
determination is gravimetrically as the
residue remaining after extraction (AOAC
Official Method 973.18).

All statistical analyses were done
using STATISTICA 10 software (Stat Soft
Inc).

RESULTS AND DISCUSSION

Among the investigated
accessions, there were significant
differences in 2-year average values of
forage dry matter yield. The two-year
average dry matter yield of forage per
unit area for aII investigated accessions
was 9.33 t ha™. The highest DMY was
obtained in accession 9 (9.76 t ha™), and
the lowest DMY was in accession 2 (8.74
t ha'). Accession 11 also had a
significantly high DM vyield per unit area
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eavHuua nnouy, (9.66 t ha™). | (9.66tha ™).

Ta6bnuua 3. [IByroguiHu cpegHn® CTOMHOCTU 3a A00MB Ha pypax U KauyeCTBEHU
nokasaresiu Ha reHoTunu umn

Table 3. Two year average* values of
vetch genotypes

forage yield and quality parameters of

OCB, t ha™ | MNenen, % cn, % CBn, % MasHuuu, % | KOB, % HOB, %

DMY, tha® | Ash, % CP, % CF, % Fat, % ADF, % NDF, %
1 9.28" 12.03> 18.40° 24.97° 2.39° 36.43" 52.80°
2 8.74° 12.54% 19.71 25.64%1 2.65% 35.47° 53.55%
3 9.127 11.64> 20.37%® 25.77*° 2,51 36.51"° 56.837
4 9.34™ 12.03* 19.22° 25.28°% 2.53% 35.42° 50.29%
5 9.18 12.21°% 18.33° 25.45° 2.49% 36.55" 54.56™
6 9.31™ 11.83°° 19.60% 25.57°°% 2.36% 36.19" 56.11%
7 9.42° 11.58% 19.79° 25.20% 2.57%° 37.39% 55.60%
8 9.33" 12.75° 19.92% 25.15% 2.337 35.92° 49.61°
9 9.76° 11.33° 20.46° 26.10° 2.54%1 36.18"™ 53.21%
10 9.42° 11.94°% 19.84™ 26.04% 2.61% 36.48™ 56.93°
11 9.66° 11.94%% 19.76% 25.06% 2.48% 35.84" 52.82"
12 9.36° 11.71°° 19.54 24.469 2.61%" 36.07™ 56.40%
M 9.33 11.96 19.58 25.39 2.51 36.20 54.06
Se 0.33 0.71 0.95 0.86 0.25 0.80 4.29

CpegHute CTOMHOCTM B paMKWUTE Ha KOMOHaTa C pasfnyHW FOPHU MHAEKCKU ce pa3nuyasBaT 3HauuTenHo (P
<0.05); OCB = gobue Ha cyxo BewecTBo 3a dypax (t ha-1), CI1 = cbabpxaHune Ha cypoB npoTeunH (%), CBn
= CbAbpXaHWe Ha cyposu BrakHuHK (%), KOB = kncenuHHo-peTepreHTHN BnakHukim (%), HOB = HeyTpanHo
aeTepreHTHN BrniakHuWHW (%), M = cpepgHo, Se = cTaHO4apTHO OTKMOHeHWe; *3a aHanusa e u3nons3saHa
TpaHcthopMaLumsa Ha KBagpaTeH KOpPeH.

Within column means with different superscripts differ significantly (P < 0.05); DMY = forage dry matter yield
(t ha™), CP = crude protein content (%), CF = crude fiber content (%), ADF = acid detergent fiber (%), NDF=
neutral detergent fiber (%), M = average, Se = standard deviation; *Square root transformation was used for
analysis. [NpeacraBeHnTe JaHHM ca HeTpaHCc(opMmUpaHu cpeaHn CTOMHOCTM.

The ash content varied from
11.33% (accession 9) to 12.75%
(accession 8). In general, the ash content

CbobpxaHMeTo Ha cypoBa nenen
Bapupa oT 11.33% (obpasey 9) po
12.75% (obpazey 8). Kato uano

CbAbpXaHNETO Ha nenen BbB BCUYKK
uscnegsaHn obpasum e Hag 11%, koeto
MOXe fAa e nokasaTen 3a no-gobpa
MUHeparnHa KoHueHTpaumsa (Kebede et al.
2014). KoHueHTpauusaTa Ha MwuHepanu
BbB (pypaxa Bapupa Nopagu pasnnyHu
dakTopy B 3aBMCMMOCT OT pacTeHusTa 1
noysata (Jukenvicius and Sabiene,
2007). Larbi et al. (2010) npegnonarar,
Yye Ka4yecTBOTO Ha bypaxa ce Bnusie oT
B3aVMOAEWNCTBMETO MeXdy BuOOBETE U
eTana Ha pactex. Te cboOwaBsar 3a
pasnukn B Ka4yeCcTBOTO Ha dypaxa npu
pasnuMyHWTe BUOOBE, OTrNexaaHn B egHa
M Cblla cpeda M Ha WOEHTMYeH eTan B
pactexa.

3a aBeroguLIHUAT

nepvop Ha

of all tested accessions was over 11%,
which could be an indicator of better
mineral concentration (Kebede et al.
2014). Concentration of minerals in
forage varies due to different factors
depending both, plants and soil
(Jukenvicius and Sabiene, 2007).

Larbi et al. (2010), suggested that forage
quality is affected by interaction between
species and stage of growth. They also
reported differences in terms of forage
quality among various species grown in
the same environment and with the same
growth stage.

In 2-year average values of CP
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uscnegBaHe ca YCTaHOBEHW 3HAYUTENHU
pasnukn B CpegHUTe CTOMHOCTUM OTHOCHO
CbObPXaHNETO Ha cn npw
nscnegBanunte obpasum. CTonHoCcTUTE Ha
nokasatens BapupaT B WHTepBana oT
18.33 po 20.46%, HO B MoOBeYeTo
obpasun e Hag 19%. Camo obpasum 5
(18.33%) n 1 (18.40%) ca cbC CTOMHOCTH
nog 19% wu. CbabpxaHue Ha cypoB
npotemH B o6pasum 9 (20.46%) un 3
(20.37%) e Hag 20%. CbabpxaHueTo Ha
CypoBM BriakHuHU € oT 24.46% (obpaseL
12) po  26.10% (obpaseun 9).
CbObpKaHMETO Ha CypoOBU Ma3HWHM
Bapupa ot 2.33% (obpaseL 8) oo 2.65%
(obpaszel 2).

KnucennHHo-geTepreHTHUTE
BnakHnHu (KOB) ca 6aBHO cmunaemu u
CUMHO HecMunaemMym BeLlecTBa BbB
dypaxa wnuM nogxpaHkaTta (BkroudsaTt
uenynosa, NWUrHWH K NekTuH). HwuckoTto
cbaobpxaHune Ha KOB B cyxoTo BelectBo
Ha dypaxa e no-xenarterHo.
Pesyntatute nokasear, ye
ABYrOOULLHOTO CPefHO CbAbpXaHue Ha
KOB e 36.20% w Bapupa ot 35.42%
obpasey 4) po 37.39% (obpasey 7).
CovaovbpxaHue Ha KOB nog 36% wma B
obpasel 2 (35.47%).

KoHueHTpauusiTa Ha HeyTpanHu
petepreHTHn  BnakHuHn  (HOB) BbB
dypaxa e BaxeH (hakTop 3a onpeaensaHe
Ha kavecTtBoTO MYy. Hoffman et al. (2001),
nocoysaT, Ye cbabpxaHneto Ha HOB
Hag KpUTM4Ha CToMHOCT OT 60% Boan Ao
MOHMWXaBaHe KayecTBOTO Ha pypaxa. B
HaweTo  wu3cnegBaHe, YCTaHOBEHOTO
cbabpXkaHne Ha HOB npu Bcuukn
nscnenBaHyn obpasum e nog ToBa HUBO U
Bapupa oT 49.61% (obpasey 8) po
56.93%  (obpaseu  10), KOeTo
npegnonara Mo-BUCOKa CMWUNAEMOCT Ha
dypaxa oT wmscnegsaHute obpasuu. C
Han-HUcKa CTOMHOCT OTHOCHO
cbabpxaHneto Ha HIOB e oGpasey 4
(50.29%).

content there were significant differences
between investigated accessions.

CP content was in the interval from 18.33
- 20.46%, but it was over 19% in most
accessions. Only two accessions had CP
lower than 19%. Accessions 5 and 1 had
CP respectively 18.33% and 18.40%. The
crude protein content of more than 20%
had the accessions 9 (20.46%) and 3
(20.37%). The content of the crude fiber
was from 24.46% (accession 12) to
26.10% (accession 9). The crude fat
content ranged from 2.33% (accession 8)
t0 2.65% (accession 2).

Acid detergent fiber (ADF) is the
content of slowly digestible and highly
indigestible materials in forage or feed
(includes cellulose, lignin and pectin), and
lower ADF is more desirable.

The results indicated two-year average
ADF content was 36.20% and ranged
from 35.42% (accession 4) to 37.39%
(accession 7).

The ADF content under 36% also had the
accession 2 (35.47%). For forage, neutral
detergent fiber (NDF) concentration is an
important factor in determine forage
quality.

Hoffman et al.,, 2001, stated the NDF
contents above the critical value of 60%
resulted in decreasing feed quality. In our
investigation, NDF content of all the
tested accessions was found below this
level and ranged from 49.61% (accession
8) to 56.93% (accession 10).

This could indicate higher digestibility of
investigated accessions. The lowest
value of NDF content had the accession
4 (50.29%).
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Fig 1. Principal component score plot of PCA 1 and PCA 2 describing the variation
among common vetch accessions estimated using the data set of agronomic traits; DMY=forage dry matter

yield; ASH; CP = crude protein content; CF = crude fiber content; FAT; ADF = acid detergent fiber; NDF
neutral detergent fiber; green squares = agronomic traits; blue dots = accessions in year 1; red triangle

accessions in year 2.

3a gBeTe rogvHM Ha u3cnegsaHe,
ouwnnotr PCA (dur. 1) nokasea, ue
obpasuuTte 00nKHOBEH dun ca
pasnpbCHATX Ha CnyYyaeH MpUHUUN B
uenus ksagpaHT. MNpuynHaTta e WnpoKkmaT
AManasoH OT reHeTU4YHa M3MEH4YMBOCT U
BMMSHMETO Ha YCMNOBWS Ha OKonHaTta

cpeda npu  pasnuyHUTE  TEHOTUMW.
Mo3nuunTe Ha obpasuuTe ca Bb3 OCHOBA
Ha acoumaumm npensua
arpoHoOMUYecKnTe UM npusHaLu.

O6pasum 3 n 6 (OT nNbpBaTa roguHa) u
ob6pasum 1 n 11 (ot BTOpPaTa rogvHa) ca

The PCA biplot (Fig. 1) showed
that common vetch accessions were
scattered randomly across the entire
quadrant in both years of investigation.
This indicates a wide range of genetic
variability among them and, also, how
different environmental conditions impact
different accessions. The positions of
accessions were based on their
agronomic trait associations.

Accessions 3 and 6 from the first year,
and accessions 1 and 11 from the second
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rpynupadn 6nmso o npomsxona, KOeTo
nokasea, 4e WMaT CXOAHA TreHeTu4Ha
Bpb3Kka 3a rofiiMa 4yact OT npusHauuTe.
OOpasuunTte, pasnonoXxeHm paned oT
npousxoda, MMaTt YHUKaArNHO NposiBrieHne
Ha npu3HauuTe BbLB Bpb3ka C OpPYyrK
oueHeHn obpasum npe3  roguHuTe
(obpasum 1, 2, 4, 5, 7 n 9 ot nbpBaTa
roguHa n obpasel, 8 oT BTOpaTa roguHa).
leHoTUNNTE Cca CBbP3aHM C NpuU3Haum
Bb3 OCHOBa Ha TsiXHaTa ONU30CT, KOETO
nokasea, 4e nmaT nogobGHM CTOMHOCTK 3a
Te3un cneundnyHm NpusHaLm.

KoeduumeHtute Ha  nUHeKrHa
Kopenauus Mexay n3cnensaHuTe
XapakTepUCTUKM ca nokasaHun B Tabnuua
4, OCB wma 3HayMma nonoXutenHa
Kopenaumsi cbC cbabpxaHueto Ha CIl
(r=0.68) u CBn (r=0.61) wn cnaba
NMonoXutenHa kopenauus CbC CypoBuUTE
MasHUHUTE (r=0.04). Mpu  opyrm
nacnegsaHn  npmsHauu, [OCB  wuma
3HayMTenHa oTpuuaTenHa kopenauus C
KOB (r=-0.44) n cnaba oTtpuuatenHa
Kopenaums Cc nenenta u HOB.
CbabpxaHMeTo Ha nenen mMMa cbliaTta
He3HauMma MnoNoXUTENHa Kopenauusi ¢
KOB n HOB (r=0.14). CbabpxaHueTo Ha
nenen nmnokasea He3Hayuma W cnaba
oTpuLaTenHa Kopenauus ¢ BCUYKN OpYyrn
nacrnedBaHn npusdHaun. CbaobpkaHUeTo
Ha CIl uma nonoxwutenHa kopenauusi c
CBn (r=0.39).

year were grouped close to the origin,
indicating these accessions had a similar
genetic relationship for most of the traits.
Accessions which were positioned far
from the origin, indicating they had
unigue manifestation of traits in relation to
others evaluated accessions in the years
1 and 2 (accessions 1, 2, 4, 5, 7, and 9
from the first year, and accession 8 from
the second year).
Genotypes were associated to traits
based on their closeness, indicating they
had similar values for those specific traits.
The linear correlation coefficients
between the investigated features are
shown in Table 4. DMY had very
significant positive correlation with CP
(r=0.68) and CF (r=0.61), and weak
positive correlation with fat (r=0.04). With
other investigated traits, DMY had very
significant negative correlation with ADF
(r=-0.44) and weak negative correlation
with ash, and NDF. The ash content had
the same non-significant  positive
correlation with ADF and NDF (r=0.14).

The ash content showed non-significant
and weak negative correlation with all
other investigated traits. CP content had
positive correlation with CF (r=0.39).

Ta6bnuua 4. KoecbmumeHTM Ha Kopenauusi Mexay 7 KONMM4YeCcTBEHM Npu3HaKa Ha

o6pasum Ha O6UKHOBEH hUN.

Table 4. Correlation coefficients among 7 quantitative traits of tested common

vetch accessions.

Mokasatenu Parameters ”Xgﬁ” g'; %BF“ Masrukn Fat | KIOB/ADF | HOB/NDF
[ICB / DMY 008 | 0.68% | 0617 0.04 20.44" 2010
Menen / Ash - 2022 | -025 20.05 0.14 0.14

chn/cp - 0.39 20.15 20.76% 20.41%
CBn/CF - 20.42* -0.26 -0.26
Ma3sHuHu / Fat - 0.47* 0.60**
KOB / ADF : 0.55*

* 3Hauum npwm p <0,05; **MHoro 3Ha4mm npu p <0,01.
* significant at p <0.05; **very significant at p <0.01.

OCB = pobus Ha cyxo BewectBo oT dypax; [enen; CI = cbabpkaHne Ha cypoB npoTeuH; CBn

CbabpXKaHWe Ha cypoBu BNakHWHW; MasHuHu; KOB = kucennHHo-getepreHTHU BnakHuHm; HOB = HeyTpanHo-

OeTepreHTHU BNakHUHW.

DMY = forage dry matter yield; Ash; CP = crude protein content; CF = crude fiber content; Fat; ADF = acid

detergent fiber; NDF = neutral detergent fiber.
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ClN vma oTpuuatenHa kopenauus
¢ MasHuHute (r=-0.15), KOB (r=-0.76) n
HOB (r=-0.41). CbaobpxaHueto Ha CBn
MMa 3HayMMa oTpuuaTernHa Kopenauusi ¢
MasHUHUTE (r=-0.42) n cbliata
oTpuuartenHa kopenauusa ¢ KOB n HOB
(r=-0,26). CypoBuTe MasHUHU uMaT
nonoxwutenHa kopenauma ¢ KOB n HOB
(cvoTtBeTHO r=0.47 n 0.60), a KOB uma
3HaYMTENHa MONOXUTENHA Kopenauus C
HAOB (r=0.55).

n3soau

PesyntaTtute oT 2-roguLIHO
npoyyBaHe Bbpxy ABaHageceT obpasum
Ha obukHoBEH huii ¢ nponsxog ot KOxHa
ABcTpanus nokassat 3HauuTenHa
NpoOMeHNuBOCT B AobvBa M KavyecTBOTO
Ha cpypaxa. [poyyBaHeTo NOTBBLPAU, Ye
OOMKHOBEHUAT uii Moxe pa 6Obae
HadeXdeH W3TOYHMK Ha  KavyecTBeH
dypax 3a pervoHuTe Ha HOromstoyHa
Espona. OueHkata Ha 12-Te obpasuu c
npomusxon OT obukHoBeH ¢uin oT tOxHa
ABcTpanua e BaxHa, 3a Aa ce HamepaT
M3TOYHWLM Ha reHeTMYHa W3MEHYMBOCT,
KOMTO MoraT fda ce u3fnonssat B
cenekums Ha pacteHust u nogobpsiBaHeTo
Ha HOBM COpPTOBE MpuM  Hawwute
€KOMOrn4yHm yCINoBUS. MoBeyeTo
reHoTunu, ¢ npomaxopg KOxHa ABcTpanus,
ca ¢ pobpa npucnocobumocT  KbM
ycnoBusita Ha LeHTpanHa Cbpbus.
MonyyeHute pesyntatm we OvgaT
nonesHn B ObaewmTe nporpamy 3a
OTrnexgaHe Ha pacTeHus 1 Wwe noMmorHat
3a Cb3gaBaHETO Ha HOBW COpPTOBE C
XenaHu XxapaKTepuUCTUKN.
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CP negatively correlated with fat
(r=-0.15), ADF (r=-0.76), and NDF (r=-
0.41). CF content had negative significant
correlation with fat (r=-0.42), and the
same negative correlation with ADF and
NDF (r=-0.26). Fat positively correlated
with ADF and NDF (r=0.47 and 0.60,
respectively).

Finally, ADF had significant positive
correlation with NDF (r=0.55).

CONCLUSIONS

The results of a 2-year study on
twelve common vetch accessions origin
from South Australia showed significant
variability in yield and quality of forage.
The study confirmed that the common
vetch could be a reliable source of quality
forage for regions such as southeast
Europe. Evaluation of the 12 accessions
of common vetch origin from South
Australia are important in order to find
sources of genetic variability that can be
used in plant breeding and improvement
of new varieties in our ecological
conditions.

Most genotypes originating from South
Australia have shown good adaptability to
the conditions of central Serbia. Obtained
results will be helpful in the future
breeding programmes and should assist
in making new cultivars with desirable
characteristics.
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